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COJAEP)KAHHUE

BBenenue

Mertoanueckue peKOMEHIAIUU 110 pabOTe ¢ TEKCTOM JICKIIHI

MeTtoauueckrie peKOMEHIalluy MO MOATOTOBKE K OMPOCY

MeToanuecKiue peKOMEH IAIINH 110 OATOTOBKE J0KIaaa (Ipe3eHTal|HN)
MeTtoauueckie peKOMEHIalluy IO HAITMCaHUIO 3cce

Mertoanueckue peKOMEHAAINH 0 MOAIOTOBKE K CEMUHAPCKUM 3aHATUAM
MeTtoauueckre peKOMEeHIalluu 10 MOATOTOBKE K TUCKYCCHH

Metoanueckue peKOMEHIAIMH 0 MOJATOTOBKE K C/Iaue IK3aMEHOB U 3a4€TOB
3akiroYeHue

CHmcok UCIOJIb30BaHHBIX HCTOYHUKOB



BBEJIEHUE

WMHunuatuBHas caMoCTOsATeNbHas paboTa CTyIEHTa €CTb HeoThemiieMas COCTaBHas
qacTh y4yeObl B By3e. B coBpemenHoM ¢Qopmarte BbIcIIero 0Opa3oBaHUs 3HAYUTEIHHO
BO3PaCTaeT poJib CaMOCTOSTENbHOM paboThl cTyaeHTa. [IpaBUiIbHO cHIaHMpPOBaHHAs |
OpraHu30BaHHAsl CaMOCTOSTENIbHAS paboTa 00ECIEeUnBACT TOCTHIKEHUE BBICOKHX PE3YJIbTAaTOB
B yue0e.

CamocrosiTeabHas padora cryaenta (CPC) - sto mnanupyemas ydeOHasi, yueOHO-
UCCIIeIOBaTeNbCKas, Hay4HO-MCCIEOBaTeNIbCKas paboTa CTYIECHTOB, BBINOJIHAEMAs BO
BHEAyJIUTOPHOE (ayIUTOPHOE) BpEMs [0 33aJaHUI0 U IPU METOAMYECKOM PYKOBOJICTBE
npernojiaBaress, Ho 0e3 ero HemocpeACTBEHHOrO y4acTHs, IIPU COXpPaHEHUHU Beayllell posu
CTYJEHTOB.

Lensro CPC SIBJISIETCS OBJIQJICHHE byHIaMEHTATBHBIMU 3HAHUSIMH,
npodeCCHOHATBPHBIMU YMEHUSAMU M HaBBIKAaMH 10 mpoduiro Oynymieill crnenuaibHOCTH,
OIBITOM TBOPYECKOM, MCCIIEOBATEIBCKOM JEATENBHOCTH, DPa3BUTHE CaMOCTOSTEILHOCTH.
OTBETCTBEHHOCTH H OpPTaHW30BAaHHOCTH, TBOPYECKOTO TOAXO0Ja K PEUICHHUI0 MpodiieM
yuebHOro u npogeccuoHanbHOro ypoBHeil. CamocrosaTenbHas paboTa CTyieHTa — BaKHeHIIas
COCTaBHas 4yacTh y4eOHOTO Ipolecca, 00s3aTeNbHas s KaKJ0r0 CTYACHTa, 00beM KOTOPOM
ompenensercs y4eOHbIM IUIaHOM.  Metogonorudyeckyto ocHoBy CPC  cocraBiser
JeSITeIbHOCTHBIN TOAXO0/l, IPU KOTOPOM LM OOYYEHHUs OpUEHTHPOBAaHBI Ha (popMUpOBaHUE
YMEHUH pellaTh TUIOBbIE M HETUIIOBBIE 33/1a4M, T. €. Ha peajibHble CUTyalluH, B KOTOPBIX
CTyJEHTaM HaJl0 NPOSBUTH 3HAHME KOHKPETHOW NUCUUIUIMHBL. [IpeaMeTHO u conxepkarenbHO
CPC omnpenensercs rocylapcTBEHHBbIM 0Opa30BaTeNbHbIM CTAHJAPTOM, JACHCTBYIOLIUMHU
y4eOHBIMH TUTAaHAaMH H 00pa30BaTENbHBIMUA TPOTPaMMaMH  pa3iIu4yHbIX (HopM 0O0ydeHus,
pabouumu nporpaMmamu y4eOHbIX AUCLUIUINH, cpencTBamu obecnieuenuss CPC: yueOHukamuy,
y4eOHBIMH TIOCOOMSIMH M METOJIMYECKHMH PYKOBOJACTBAMH, Y4€OHO-TIPOTPAMMHBIMHU
KOMILJIEKCAaMH U T.JI.

CamocrosrenbHas paboTa CTYAEHTOB MOXKET pacCMaTpUBaThCsl KaK OpraHU3alliOHHAs
dopma 00ydeHuss - cHucTeMa MEeJarorH4ecKux YCIOBHM, 00eCHeunBaIOUIMX YIIpaBICHHUE
y4eOHON /eATEeIbHOCThIO CTYJAEHTOB 10 OCBOCHHMIO 3HAHMW M YMEHUU B 00s1acTu y4ueOHOU U
HAY4YHOH JIesTeTbHOCTH 6€3 MOCTOPOHHEH MOMOIIH.

CamocrosiTenbHas paboTa CTyIEHTOB MMPOBOIUTCS C LETBIO:

- CHCTEMaTH3allud M 3aKPEIUICHUS TOJYYEHHBIX TEOPETUYECKMX 3HAHMN M NMPAKTUYECKUX

YMEHUH CTYJICHTOB;

- yrinyOJeHMs U pacIlIMpeHUs] TEOPETUUYECKUX 3HAHUM;
- (QopmupoBaHus YMEHUH HCIIOJIb30BaTh HOPMAaTHBHYIO, IPAaBOBYIO, CIPABOYHYIO

JOKYMEHTAIUIO U CIENHAIbHYIO JTUTEPATYPY;

- pa3BUTHs [O3HABATEJIBHBIX CIOCOOHOCTEH W AaKTUBHOCTU CTYAEHTOB: TBOPYECKOU

VMHUIMATUBBI, CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH;

- (opmMupoBaHUS CaMOCTOSITENIBHOCTH MBILIUICHHS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,

CaMOCOBEPILIEHCTBOBAHHUIO U CAMOPEATIN3aLlNN;

- (QopmupoBaHus NpakTHUECKUX (0O0mIeyuyeOHBIX M Mpo(ecCHOHANBbHBIX) YMEHUH U

HaBBIKOB,;

- pa3BUTHS UCCIEIOBATEIbCKUX YMEHHUI;
- TIONy4YeHHsS  HaBBIKOB 3P PeKTUBHOM CaMOCTOSITEIIbHOM npodeccuoHaIbHON

(MpaKkTUYECKON U HAyYHO-TEOPETUUECKOMN ) NeATEeIbHOCTH.

Camocmoamenvnaa paboma cmydenma -3TO OCOOBIM 00pa3oM OpraHU30BaHHAs

JeSITeNIbHOCTD, BKJIFOYAIOIAsl B CBOIO CTPYKTYPY TaKhe KOMIIOHEHTBHI, KaK:
e yACHEHHE LIeJIM U NOCTaBJICHHON yueOHOH 3a1auu;
e YETKOE U CUCTEMHOE IUIAHUPOBAHHE CAMOCTOSTEIbHON PabOTHI;
e TOMCK HEOOXOAMMOM y4yeOHOI 1 Hay4YHOU HH(pOpMaLNH;
e OCBOEHHE MH(POPMALIUU U €€ JIOTHYECcKas IepepadoTKa;



e HCIOJb30BAHUE METOJOB MCCIIEI0BATEIbCKON, HAYYHO-UCCIIEAOBATENBCKOM paboThI st
pelleHus MOCTaBIEHHBIX 3aay;

e BBIPa0OTKA COOCTBEHHOW MO3UIUH 110 TIOBOY TIOTYyYEHHOW 3a/1a4H;

e IpejAcTaBlieHUE, 0OOCHOBAHHE U 3aIUTA MOJTYYSHHOT'O PELICHHUS;

e IIPOBEJIECHUE CaMOAHAIN3a U CAMOKOHTPOJIS.

B ydeGHOM mpoiecce BBLAETSIOT JBa BUAA CAaMOCTOATEIbHOW paOOThI: ayAUTOpHAas U
BHEAyIUTOPHASI.

AyoumopHasa camocmosmenvras paboma 1O TUCHUIUIMHE BBIIOIHSAETCS HA Y4eOHBIX
3aHATHUSIX 0] HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOAaBaTels U MO €ro 3aJaHHI0. TeKyIlue
KOHCYJIbTalluH, KOJIJIOKBUYM, HNPHUEM U pa360p JOMalIHUX 33)13HI/II>1 u apyrue.

Bueayoumopnas camocmosmenvras paboma - TaHUpyeMas ydeOHas, y4deOHO-
UCCIIEIOBATEIbCKas, HAay4YHO-HCCIIEJOBATENIbCKass paboTa CTYACHTOB, BBINOJNHSAEMAs BO
BHEAYJIMTOPHOE BpeMsl 10 33JaHHI0 U MIPH METOJUYECKOM PYKOBOJICTBE IpernojaBaTesis, HO 6e3
€T0 HCIIOCPCACTBCHHOI'O YyHaCTHA: MOATOTOBKA npe3eHTauMﬁ, COCTAaBJICHUC TIJ10CCapus, MOATOTOBKA K
MPAKTUYCCKUM 3aHATHAM, IMOATOTOBKA peueﬂsnﬁ, aHHOTaHI/Iﬁ Ha CTaTbiO, IIOATIOTOBKAa K AJHUCKYCCHAM,
KpPYTJIbIM CTOJaM.

CPC mokeT BKITIOYATh CIeayronme GopMbl padoT:

- U3Yy4YeHHE  JIEKIMOHHOIO MaTepuana;

- pabora c UICTOYHHUKAaMH JIUTEPaTyphl: MOUCK, II0100D u 0030p JUTEpaTypsl U
ANEKTPOHHBIX HCTOYHUKOB MH(OPMAILINU IO 3a/IaHHOM MpolieMe Kypca;

- BbIIOJHEHWE JOMAIIHUX 3aJlaHUl, BbIAABAEMbBIX HA MPAKTHUYECKHUX 3aHATHUSAX. TECTOB,
JIOKJIaJI0B, KOHTPOJIBHBIX Pa0OT u Ipyrux (GOpM TEKYIIEro KOHTPOJIS,

- WU3yuy€HUE MaTepuajla, BBIHECEHHOTO Ha CaMOCTOSITEJIbHOE H3Y4YE€HHE; IOJrOTOBKAa K
MPAKTUYECKUM 3aHSITHSIM;

- TOJArOTOBKAa K KOHTPOJIbHOHN paboTe WIN KOJJIOKBUYMY;

- TOJTrOTOBKA K 3a4eTy, 9K3aMEeHY, IPYTHM aTTeCTallHsIM;

- HamucaHue pedepara, dcce 1o 3aJaHHOU MPoOIeM;

- BBINOJIHEHUE pacdyeTHO-TpadudecKor padoThI;

- BBINOJHEHUE BBINIOJHEHHE KYPCOBOM pabOThI MM IIPOEKTA,;

- aHaJIM3 HAyYHOU IMyOJIMKAIIMY TI0 ONPeACICHHOMN Mperno/aBaTesieM TeMe, ee peeprupoBaHue;

- HCCICO0OBATCIbCKAaA pa60Ta 1 Yy4aCTHUC B HAYYHBIX CTYACHYCCKUX KOH(I)epeHLII/IHX, CCMHUHApax U
oJIMMIIHaaax.

OcoOeHHOCTBIO  OpraHu3allMd  CaMOCTOSTENbHOW pabOThl  CTYJEHTOB  SIBISIETCA
HE00XO0/IMMOCTh HE TOJIBKO MOJITOTOBUTHCS K cllaue 3adera /3K3aMeHa, HO U coOpaTh, 0000IIUTh,
CUCTEMATHU3UPOBATh, IPOAHATIN3NPOBATH HH(OPMALIUIO IO TEMaM JAUCLUIIINHBIL.

TexHONOrMsI ~ OpraHM3allMd  CaMOCTOATENbHOM  pabOThl  CTYJEHTOB  BKIIOYAET
HCIOJIb30BaHNE MH(OPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYpCOB 00pa30BaTEIbHOTO
yupexaenus. Jlnsg Oosiee  3((EKTUBHOTO BBIMOJHEHHMSI CaMOCTOSTENBHOW paboThl 1O
JUCIUIUIMHE TpenojaBaTellb PEKOMEHIYET CTYAEHTaM MCTOYHHUKH M y4eOHO-MEeTOIUYecKhe
nocoOust st paboThI, XapakTepu3yeT Hanbojee paluOHAIbHYI0 METOAUKY CaMOCTOSTEIbHOMN
paboTHL.

CamMocTosTenpbHass paboTa MOXKET OCYIIECTBISATHCS WHAMBHUAYAILHO WIH TPyHIIaMu
cryneHtoB Online m Ha 3aHATHUSAX B 3aBUCHUMOCTH OT IIeJIH, 00beMa, KOHKPETHOW TEMaTHUKU
CaMOCTOSITENIbHOW PabOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUH CTY/IEHTOB.

ITonrotoBka K caMoOCTOsSITeNbHAas paboTa, HE NpPEeIyCMOTpeHHas o00pa3oBaTelbHON
MPOrpaMMOii, y4eOHBIM TIAHOM M Y4€OHO-METOJIMUYECKUMHU MaTepuaiaMH, PacKpPhIBAIOIIUMH U
KOHKPETH3UPYIOUIUMH UX COJEp>KaHUE, OCYIIECTBISETCS CTyIEeHTaMH WHHUIMATUBHO, C LIEJBIO
peanu3ay COOCTBEHHBIX YU€OHBIX U HAYUYHBIX HHTEPECOB.

B kauectBe popM M METOJOB KOHTPOJIS BHEAYAMTOPHONW CaMOCTOSTENBHOM pabOThI
CTYJIEHTOB MOTYT OBITH HCIIOJIb30BaHBI OOMEH HH(pOpMANMOHHBIMU (halimaMHu, CEMHHApPCKUE
3aHATHA, TECTUPOBAHKE, ONIPOC, JOKIIAJ, pedepaT, CaMOOTUYEThI, KOHTPOJIbHbIE PAOOTHI, 3alIUTa
TBOPYECKUX pAabOT U ANEKTPOHHBIX MPE3EHTAMN U JIp.



1. MeToanuyeckue peKOMeHAAIUH 10 PadoTe ¢ TEKCTOM JIeKIUii

Ha nexkunoHHbIX 3aHATUAX HEOOXOAMMO KOHCIEKTUPOBaTh yueOHbIi MaTepuan. OOpamars
BHUMaHHE Ha (HOPMYITUPOBKH, ONpEICNCHHs, DPACKPBIBAIOIIME COJCpPKAHUE TEX MM HHBIX
NOHATHM, HAYYHBIE BBIBOABI M IIPAKTHYECKHE PEKOMEHAALMM, IIOJOKUTEIbHBIA OIBIT B
OpaTOpCKOM  MacTepcTBe. BHMMarenbHOE cllylllaHW€ M KOHCIEKTHPOBAHME  JIEKIMM
IIPEII0JIaracT WHTEHCUBHYIO YMCTBEHHYIO JESATEIBHOCTh CTYAEHTA, M IIOMOTaeT YCBOMTb
yueOHbII MaTepual.

XKenatenpHO OCTaBIATH B pabouMX KOHCIEKTaX IO, Ha KOTOPBIX JA€laTh IIOMETKH,
JOTIOJIHSIONIME MaTepuall IPOCIYIIAHHOW JIEKIMM, a TakKe IOJYEPKUBAIOIINE OCO0YI0
BR)XHOCTb T€X WJIM HUHBIX TEOPETHUYECKUX MOJOXKEHUH, (PUMKCUPOBATh BOIPOCHI, BBI3BIBAIOIUE
JMYHBIA MHTEPEC, BapUaHThl OTBETOB HA HHMX, COMHEHHS, MPOOJIEMbI, CIIOPHbIC MOJOXKCHHUS.
PekoMenayercss BeCTM 3alMCHM Ha OJHOM CTOPOHE JIMCTA, OCTABIsAA BTOPYHO CTOPOHY JUIS
pa3MBIILIICHUH, pa300poB, BOIPOCOB, OTBETOB HAa HHX, M (PUKCUPOBAHMS JIETAJICH TEMbl WU
CBSI3aHHBIX C HEeHl ()aKTOB, KOTOPBIE IPUIIOMUHAIOTCS CAMUM CTYAEHTOM B XOJ1€ CIIyILIAHHS.

CrnymaHue JeKUUH - CIOKHBIM BUJ MHTEIJIEKTYaJbHOW JESATEIIBHOCTH, YCIIEX KOTOPOU
00YCJIOBJIEH yMeHuem cayuiams, 1 CTPEMIIEHUEM BOCIPUHUMATh MaTepuall, Hy)KHOE 3aIMChIBast
B T€TpajJlb. 3alKCh JIEKIMHU IIOMOTaeT COCPEJAOTOUYNUTh BHUMAHHE Ha IJIAaBHOM, B XOJIe CaMOM
JEKUUU TPOAyMaTb U OCMBICIUTH YCIBIIIAHHOE, OCO3HATh IUIAaH U JIOTUKY W3JI0KCHUS
MaTepuaia MpenoJjaBaTesIeM.

Takast paboTa HepenKO BbBI3BIBAET TPYAHOCTU Y CTYAEHTOB: HEKOTOpBIE CTPEMSTCS
3alMChbIBaTh BCE JOCIOBHO, JPYTH€ MHILYT OTPHIBOYHO, XAaOTHMYHO. YTOOBI M30€kaTh ITHX
OLIMOOK, 11€7€CO000pa3HO MPUIEPKUBATHCS Psia PABUIL.

1. Ilocne 3anmucu OPUEHTHPYIOIIMX M HAINPaBISIIOIIMX BHUMAaHHE JAHHBIX (Te€Ma, LIEJb,
IUIaH JIEKIUHM, PEKOMEHJOBAaHHAs JIUTEepaTypa) BaXKHO MOMNbBITATbCA NPOCIEIUTb, KaK OHHU
PacKpBIBAIOTCS B COJEPKaHUU, MOAKPEIUIAIOTCS (OPMYIUPOBKAMHU, JOKA3aTEIbCTBAMH, a 3aTEM
Y BBIBOJAMH.

2. 3anuchiBaTh CIIEJYyeT OCHOBHBIE IIOJIOKECHMS M JOKa3bIBalOIIME WX AapryMEHTHI,
HanOonee spKue TmpUMEpsl W (AKThl, IOCTABICHHBIE MPEMOAAaBaTENIeM BOMPOCHl IS
CaMOCTOSITENIbHOU IPOPaOOTKH.

3. CTpeMuThCs K YETKOCTH 3aIUCH, €€ MOCJIeI0BAaTeIbHOCTH, BBIAEISAS TEMBbI, MOATEMBI,
BONPOCHI M TOJBONPOCHL, HCHOJb3ys HU(PPOBYIH0O M OYKBEHHYIO HyMepaluio (pUMCKHE U
apabckue 1udpel, OonbpIIMe W Mayible OYKBBI), KpacHbIE CTPOKH, BBIIEIEHHE a03alleB,
NOIYEPKUBAHUE IJIABHOTO U T.[.

®dopma 3anMcu MaTepuaga MOXKET ObITh Pa3IM4HON - B 3aBUCUMOCTH OT CHEIU(PUKU
U3y4yaeMoro ImpeaMera. ITO MOXET ObITh CTHJIb Y4eOHOM mporpaMMbl  (Ha3bIBHBbIE
MPEJJIOKEHHS ), YMECTHBI M CBOM KPATKHUE MOSCHEHUS K 3aIHCSM.

CryneHtam He cielyeT MNOAPOOHO 3amKChiBaTh Ha JIEKIUU «BCE MOAPAI», HO
00s3aTenbHO (PUKCUpPOBATH TO, YTO NPENOAABATENN JUKTYIOT — 3TO 0a30BBIH KOHCHEKT,
COJIEpKallil OCHOBHBIE IOJIOKEHMSI JIEKLIMU: ONPEIEICHUS, BBIBOJBI, MApaMETPhl, KPUTEPHUH,
aKCHOMBI, TIOCTYJIAThl, MMapaJurMbl, KOHLIENINN, CUTyalluH, a TaKK€ MBICIU-MasKd (MMU 4acTo
ABJISIOTCS aOpU3MBI, LIUTAThl, OCTPOYMHBIE H3pEUYeHMs). 3alucCh JIEKLIUHU JIydlle BECTH B
ckaroil opme, KOPOTKUMHU U UYeTKUMHU (pazamu. Kaxnomy CTyAeHTY IOJIE3HO BBIpabOTaTh
CBOIO CUCTEMY COKpPAIICHUI, B KOTOPOW OH MOT OBl pa300paThCs JIETKO U 6e301IHO0YHO.

Jlaxxe OTIMYHO 3amKMCaHHas JIEKUUs MPEeArnoyaraeT JIajlbHEHIIyI0 CaMOCTOSITENbHYIO
paboTy Haja Hell (OCMBICICHHME €€ COJIEpXKaHMA, JIOTUYECKOH CTPYKTYphl, BBIBOJIOB). C IENbIO
IOopabOTKM KOHCIEKTa JIEKIUHM HeoOXOOMMO B TEpBYIO OdYepeldb MpOYUTaTh 3aIlUCH,
BOCCTaHOBUTH TEKCT B MAMSATH, a TAKXKE HCIPABUTh OMMUCKH, paclIu(poBaTh HE IPUHATHIE paHee
COKpAILEHUS, 3aM0JIHUTh MPOMYIIEHHbIE MECTa, MOHSITh TEKCT, BHUKHYTh B €ro cMmbici. [lanee
IIPOYUTATh MaTepHal MO PEKOMEHAYEMOM JHUTEpaType, paspenias B XOJE€ YTEHHUS BO3ZHUKIINE
paHee 3aTpyAHEHHS, BONPOCHL, a TaKXKe JOIMOJIHAS M MCIpaBiss CBOM 3amucu. B xone
NopaOOTKM KOHCIIEKTA YIIyOJISIOTCS, PACHIMPSAIOTCS M 3aKpEIUIAIOTCS 3HAaHUS, a TaKKe
JIOTIONHSIETCS, MCIpPABIseTCS M COBEPUICHCTBYETCS KOHCIEKT. J[opaOOTaHHBIM KOHCHEKT u



peKoMeHyeMas JIMTepaTypa HCIOJb3YeTCs NPU TOATOTOBKE K IPAKTHUYECKOMY 3aHATHIO.
3HaHME JIEKIIMOHHOTO MaTeprasa IpH MOAr0TOBKE K MPAKTHYECKOMY 3aHATHIO 0053aTEIBHO.

OcCo0eHHO BaXHO B MPOLIECCE CAMOCTOSATENILHOW PaOOThI Hal JIEKIKEH BBICIUTH HOBBIH
NOHSATUHHBIN anmapar, ySACHUTh CYThb HOBBIX IOHSATHH, P HEOOXOAMMOCTH OOpaTHTHCS K
CJIOBapiAM UM APYruM HMCTOYHHKAM, 3a0JHO YCTPAHUB HCTOYHOCTU B 3aIlIUCAX. I'maBHoOe - BecTHn
KOHCIIEKT aKKypaTHO M PETYJISIPHO, TOJIBKO B ATOM CIIydae OH CMOXET CTaTh IOJACIOPHEM B
HN3YUCHUH JUCHUIIIINHBI.

PaGora Hajm Jekumeidl CTUMYIUpPYET CaMOCTOSTENBHBIH IIOMCK OTBETOB Ha CaMble
pas3IMYHbIC BOMPOCHI: HaJl KAKUMH MOHSATHIMH CIEYyeT MopadoTaTh, Kakue 0000IICHUS ClIeNaTh,
KaKOW JOTOJHUTEIbHBIA MaTepHall IPUBJICYb.

BaxxabIM CpCaACTBOM, HaIpaBJIAIOIIUM caM006pa303aHHe, SABJIICTCA  BBIIIOJIHCHHEC
Pa3IMYHBIX 3aJaHUH 10 TEKCTY JEKIUHU, HalpUMep, COCTaBJICHHE €€ Pa3BEpPHYTOro IIaHA HIIH
TE3UCOB; OTBETHI HAa BOMNPOCHI MPOOJIEMHOr0 XapakTepa, (CKaxkeM, 00 OCHOBHBIX TEHICHIUSIX
pa3BUTUS TOW WJIM WHOH TPOOJIEMBI); COCTABICHHWE IPOBEPOYHBIX TECTHl IO MpodieMe,
HalucaHue 1o Hel pedepaTa, cCOCTaBIEHUE IPAPUUECKUX CXEM.

I[To cBOMM 3a7ayam JIEKIUK MOTYT OBITh Pa3HbIX KAHPOB: YCMAHOBOUHAS IeKYUsl BBOJHT B
U3ydeHHe Kypca, mpeaMera, mpoodiem (4To M Kak M3y4arh), a 00obwjarowas ieKkyus TO3BOISET
HOZBECTH HWTOT (3a4€M H3ydYaTh), BBIICIUTH TJIABHOE, YCBOMTH 3aKOHBI PAa3BUTHUS 3HAHUS,
MIPEEMCTBEHHOCTH, HOBAaTOPCTBA, YTOOBI MPUMEHHUTH OOOOIIECHHBIM TIO3UTHBHBIA OIBIT K
PELICHUIO COBPEMEHHBIX IMPAaKTHYEeCKUX 3a1ad. O6o01aromas JeKus OpUeHTUPYET B UCTOPUHU
¥ COBPEMEHHOM COCTOSTHUU HAYYHOU TIPOOJIEMBI.

B mpomecce ocBoeHHs MaTepHaIoB 0OOOMIAIONIMX JIEKIUI CTYJEHTHI MOTYT BBIIOJHATH
3ajjaHusl  pasHoro ypoBHs. Hampumep: 3amanus penpodykmuenozo ypoBHS — (COCTaBUTb
Pa3BEepHYTHIH IUlaH 00O0OIIAIOIIEii JEeKIHWH, COCTABUTh TE3UCHI 10 MaTepuanaMm JICKIHH);
3aJjaHus NPOOYKMUBHO20 YPOBHS (OTBETUTh HAa BOIPOCHI NMPOOJIEMHOIO XapaKTepa, COCTABUTH
ONOPHBII KOHCIIEKT MO CXEMe, BBISBUTh OCHOBHBIC TCHICHIMH pa3BUTUS MPOOJIEMBI);
3aJJaHusI MBOPYECcKo20 YPOBHS (COCTaBUTH MPOBEPOYHBIC TECTHI MO TEME, 3AIIUTUTH pedepaTr u
rpaduyeckue TeMbl 10 JaHHOM mpobieme). OOpalleHue K paHee U3ydeHHOMY MaTepuainy He
TOJIBKO IMOMOra€T BOCCTAHOBUTH B MaMATHU MU3BCCTHLIC ITOJIOKCHHUA, BBIBOAbBI, HO W IMPUBOJUT
pa3po3HEHHbIE 3HAHUS B CUCTEMY, yIIIyOJiseT W pacimupser ux. Kaxaslii Bo3BpaT K cTrapomy
Marcpualy IMO3BOJACT HaTH B HEM YTO-TO HOBOC, INEPCOCMBICIIUTL €r0 C HHBIX HOSHIII/IfI,
OTIpeNIeNIUTh JJIs1 HEro HauboJee MoIXOAsIIee MECTO B YK€ UMEIOILEHCs cucTeMe 3HaHU.



2. MeToauveckne yKa3aHMs MO MOAr0TOBKE K OMPOCY

CamocrositenbHas pabora OOy4aroIIMXCS BKIIOYA€T TOATOTOBKY K YCTHOMY WIH
MUCbMEHHOMY OIPOCY Ha CEMHUHAPCKUX 3aHATHUSIX. i1 3TOro o0y4aromiuiicss u3ydaeT JICKIHH,
OCHOBHYIO M JIOTIOJIHUTENBHYIO JIMTEpaTypy, HyOnukanuu, uHpopmauuio u3 HHTepHer-
pecypcoB. Tembl U BONPOCHI K CEMHHAPCKUM 3aHATHUSM, BOMNPOCHI Ui CaMOKOHTPOJIS
IIPUBE/IEHBI B METOAMYECKUX YKa3aHUSIX I10 pa3JiesiaM U I0BOAATCA O 00y4aroIKXCsl 3apaHee.

Iucemennwiii onpoc

[TucbMeHHBIN OIMpoc SABISETCS OTHOW M3 (POPM TEKYIIEro KOHTPOJIA YCIEBAEGMOCTH
cryneHTa. Ilpu u3ydeHMM MaTepuana CTYACHT JOJDKEH yOeAUTHCS, YTO XOPOULIO MOHHUMAeT
OCHOBHYIO TEPMMHOJIOTHIO TEMBI, YMEET €€ HUCIIONIb30BaTh B HY)KHOM KOHTeKcTe. JKenarenpHo
COCTAaBUTh KpAaTKUP KOHCIIEKT OTBETAa Ha MpeaIoJjiaraéMble BOMPOCHI MUCHBMEHHOW paboThI,
4T0OBI yOeIUThCS B TOM, YTO CTYAEHT BJaJEeT MaTepHajJOM MU MOXKET apryMEHTHpPOBAHO,
JIOTUYHO W TPaMOTHO MHCBMEHHO H3JIOKUTh OTBET Ha Bompoc. Cremyer oOpatuth ocoboe
BHUMaHME Ha HaNHMCaHuEe NPO(eCCHOHAIBHBIX TEPMHHOB, YTOOBI M30€rarb IpaMMaTHYECKHUX
omunbok B pabore. [lpy wu3ydeHMH HOBOW MJisi CTYACHTa TEPMHHOJOTHH PEKOMEHIYETCS
U3TOTOBUTh KAapTOUKM, KOTOpPbHIE COJEp’KAaT HOBBIM TEPMUH U €ro paciiu@poBKy, UTO
3HAYUTENbHO 00JIETYUT PadoTy HaJl MaTEpUATIOM.

Yemmuouii onpoc

Lenbto ycTHOro cobeceqoBaHUs SBISAIOTCA OOOOIIEHHME U 3aKpEIJICHHE H3YYEHHOTO
Kypca. CTyeHTaM MpeaaaraioTcs AJis OCBELIEHUS! CKBO3HbIE KOHIIENTyallbHbIE MTpoOieMbl. [1pu
MOJTOTOBKE CIEAYyEeT MCIOJIBb30BaTh JIEKIIMOHHBIA MaTepualn u yueOHyto aurepatypy. dns 6omnee
[NIyOOKOro TOCTMXKEHMsI Kypca U 0ojiee OCHOBATEIbHOM IOATOTOBKM PEKOMEHIYETCS
MO3HAKOMHUTHCS C YKa3aHHOW JOMOTHUTENBbHON JTUTepaTypoil. ['0TOBICH K ceMUHapy, CTYIEHT
JOJKEH, IPEXKIE BCEro, 03HAKOMUTHCS C OOLIMM IUIAHOM CeMUHapckoro 3aHatus. Cuemyet
BHUMATEJIBHO MPOYECTh CBOM KOHCIIEKT JICKI[UH 0 M3Yy4aeMON TeMe U PEKOMEHIYEMYIO K TeMe
cemuHapa jaureparypy. C HE3HAKOMBIMU TEPMHUHAMU U MOHATHSAMH CIEAYeT O3HAKOMMTHCS B
TP /IIaraeMoM [IOCCAPHH, CIIOBAPE WITH SHIMKIONEINH .

Kputepun kauecTBa ycTHOTO OTBETA.

1. ITpaBUABHOCTH OTBETA MO COAEPIKAHUIO.

2. TlonHOTA W TITyOMHA OTBETA.

3. Co3HaresnbHOCTh OTBETA (YUMTHIBACTCS TOHUMAHKE M3J1araéMoro MaTepuana).

4. Jloruka W3J0XKEHHUs Marepuaia (YYUTHIBA€TCSI YMEHUE CTPOMTH LIEJIOCTHBIM,

NOCJEI0OBATENbHBIM  paccka3,  IPaMOTHO  IOJb30BAaThbCAd  MPOECCHOHATBHON

TEPMHUHOJIOTHEN).

5. PannoHanbHOCTh MCHOJB30BAHHBIX MPUEMOB U CHOCOOOB pEIIEHUs] MOCTABICHHOMN

yueOHOW 3anauu (yYUTHIBAETCS YMEHME HCIIONIb30BaTh HamOoJee MpPOrpecCUBHBIE U

s¢dekTuBHBIE CTIOCOOBI TOCTHKEHUS TIENH ).

6. CBoeBpeMeHHOCTh H J()()EKTUBHOCTH WCIOJIB30BAHUS HATISAIHBIX TIOCOOMU U

TEXHUYECKUX CPEJCTB IpU OTBETE (YUUTHIBAETCS I'PAMOTHO U C MOJb30W NMPUMEHATH

HarJIsJHOCTh U IEMOHCTPALIMOHHBIN OIBIT P YCTHOM OTBETE).

7. Vicnonp3oBaHue JONOJHUTENBHOTO Marepuana (IpUBETCTBYETCS, HO HE 00s3aTelbHO

JUISL BCEX CTYACHTOB).

8. PanmoHanbHOCTH MCTIOJIB30BAaHMs BPEMEHH, OTBEACHHOTO Ha 3a7aHue (He oo0psercs

3aTAHYTOCTh BBIMOJIHEHMS] 3a/aHUs, YCTHOTO OTBETa BO BpPEMEHH, C Y4YETOM

WH/IMBUIYaJIbHBIX OCOOCHHOCTEN CTyILeHTOB)Z.

! Meroauueckue pPEKOMEHIAINH JUIS CTYIEHTOB [ DJIEKTPOHHEIN pecypc]: Pexxum gocryma:
http://lesgaft.spb.ru/sites/default/files/u57/metod.rekomendacii_dlya_studentov_21.pdf
’MeToMUeCKHe PEKOMEHIAIIMH [T CTYICHTOB [ DNEKTPOHHBIHA pecypc]:
http://priab.ru/images/metod _agro/Metod_Inostran_yazyk 35.03.04 Agro_15.01.2016.pdf



http://lesgaft.spb.ru/sites/default/files/u57/metod.rekomendacii_dlya_studentov_21.pdf
http://priab.ru/images/metod_agro/Metod_Inostran_yazyk_35.03.04_Agro_15.01.2016.pdf

OTBer Ha KaXIbIH BONPOC W3 IUIAaHA CEMUHAPCKOTO 3aHATHS JIOJDKEH OBITh
COJIEpXKATEIbHBIM M apryMEHTHPOBAHHBIM. JlJ1 3TOro ciueayer HCMOiIb30BaTh JOKYMEHTHI,
MOHOTpaduyecKyto, ydeOHYI0 U CIIPaBOYHYIO JIUTEPATYPY.

JUig ycriemHoW MOATOTOBKM K YCTHOMY OIPOCY, CTYIEHT JOJDKEH 3aKOHCIEKTHPOBATh

PEKOMEHAYEMYIO JIUTEPATYPY, BHUMATCIBHO OCMBICINUTD JIEKITUOHHBIH mar€pual U CACIaThb
BBIBOJIbI. O0Bem BPEMCHHHA HAa IOATOTOBKY K YCTHOMY OIIPOCY 3aBHUCHUMOCTH OT CJIO)KHOCTHU
TEMBI U 0COOEHHOCTEH OpraHu3annuunu O6yLIaIOH_[I/IMCH CBOCH CaMOCTOSITEIILHOMN pa6OTBI.



3.MeToanyeckue peKOMeHIANMH 10 MOATOTOBKE T0KJIa/1a (IPe3eHTANN)

Jloknang — myOnuyHOE COOOIleHHEe TI0 3aJ]aHHOM TeMme, MpeAcTaBisiolee CcoOoi
pa3BepHYTOE HM3JI0KEHHWE Ha OIpPEICIICHHYI0 TeMY, BHJ CAaMOCTOSTEIBHOWH paboOTHI, KOTOPHIH
UCIIONIB3YETCSI B Y4E€OHBIX M BHEAYAMTOPHBIX 3aHATUSIX M CIOCOOCTBYET (OPMHUPOBAHUIO
HaBBIKOB HCCIIEIOBATEILCKONW paboThl, OCBOCHUIO METOAOB HAYYHOTO TIO3HAHUS, IPUOOPETEHUIO
HABBIKOB MYOJMYHOTO BBICTYIUICHHS, pAacUIMpsAET I103HABaTeJIbHbIE MHTEPECHl, MpPHYyYaeT
KPUTHUYECKH MBICIIUTB.

I[Ipy  moaroToBke — AOKIaAa  HCIOJB3YeTCS  JOIMOJIHUTENbHAs  JIUTEpaTrypa,
cucremarusupyercsa Marepuan. Pabora Haj JOKJIAJOM HE TOJIBKO IIO3BOJISIET Y4dalEMYCs
OpUOOpecCTH HOBBIE 3HAHUS, HO M CIOCOOCTBYEeT (DOPMHUPOBAHHMIO BAXKHBIX HAy4YHO-
UCCIIC/IOBATEIIbCKUX HABBIKOB CaMOCTOSITENILHOW pabOThl € HAyYHOW JUTEPATypod, dYTO
MOBBIIIAET [T03HABATENbHBIN HHTEPEC K HAYYHOMY ITO3HAHUIO.

[TpuBeTCTBYETCS HCIIOIB30BAHUE MYJIbTUMEIUIHBIX TEXHOJIOTHH, OJrOTOBKA JJOKIIAJ0B-
MpE3CHTAIHH.

Jloxnao oondcen coomeemcmeosams ciedyrouum mpedosaHusM.

- TeMa JI0KJIaJa J0JKHA OBITh COTJIacOBaHHA C MpernojiaBaTesieM U COOTBETCTBOBATH TEME
3aHSITHS,

- WUIIOCTpauuu (cnaiipl B MPE3eHTAlMH) JOJKHBI OBITh JOCTaTOYHBIMHM, HO HE
Ype3MEpPHBIMH;

- MaTepuasbl, KOTOPHIMU MOJb3yeTCs CTYAEHT MPHU MOArOTOBKE JTOKJIa/la-TIPEe3eHTALINUH,
JOJDKHBI TCOOTBETCTBOBATh HAyYHO-METOAMYECKHM TpeOoBaHusM BY3a m ObITh yKka3aHbl B
JIOKJIAJIE;

- He00X0AMMO COOIOAATh peraamMenT: 7-10 MUHYT BBICTYIUICHHS.

[IpenogaBaTens MOXET AaTh TeMY Cpa3y HECKOJBKUM CTYAEHTaM OJHOW TPYIIBI, IO
OPUHILIMITY: AOKIAAYUK U omnmoHeHT. CTydeHThl MOTYT MOJATOTOBUTH JBA BBICTYIUIGHUS C
NPOTHBOIOJIOXKHBIMI TOYKAMU 3pPEHHS W YCTPOUTHh JUCKYCCHIO IO MPOOJIEMHOH TeMe.
JIOKJTaJuuKy ¥ COOKIQAYUKA BO MHOTOM  OMPEAENSIOT COJAepXKaHUe, CTUIb, AKTUBHOCTh
IAHHOTO 3aHATHUS, /IS DTOT0 HEOOXOIUMO:

e  HCIIOJNB30BATh TEXHHUUECKUE CPEJCTBA,

e 3HATh U XOPOILIO OPUEHTUPOBATHCS B TEME BCEH Mpe3eHTAINH (CeMUHapa);

e YMETh IUCKYTHUPOBATh U OBICTPO OTBEYATH HA BOMPOCHI;

e  YETKO BBIOJHATH YCTAHOBIICHHBIN PETJIaMEHT: TOKJIAIIUK - 7-10 MUH.; COOKJIQIUUK -

5 MuH.; auckyccus - 10 MuH;

e HMETh IIPEJICTABICHUE O KOMIIO3ULIMOHHON CTPYKTYpe I0KJIaa.
[Tocne BeICTYMIIEHUS AOKIAIYUK U COAOKIATUUK, JOKHBI OTBETUThH Ha BOIIPOCHI
CITyIIATENEH.

B noaroToBke 0KJ1a/1a BBIACISAIOT CIEAYIOIINE ATAIIBI:

1. Ompenenenue nenu JoKjiana: HHMOPMHUPOBATb, OOBICHUTH, OOCYAUTH YTO-TO
(mpobnemy, pelieHue, CUTyaIuio 1 T. I1.)

2. [lonOop nutepaTypsl, WILTIOCTPATUBHBIX TPUMEPOB.

3. CocraBieHue TIaHa JOKJaJa, CHCTEMaTH3alus MaTepuana, KOMIIO3UIIMOHHOE
odopMmIIeHHE JOKJIaja B BUJI€ IEYaTHOTO /PyKOMMCHOIO TEKCTA U 3JIEKTPOHHOM MpEe3eHTAI|H.

Oowan cmpykmypa 0oxknaoa

[loctpoenne nokiaza BKJIOYAET TPHU YACTH: BCTYIJICHHE, OCHOBHYIO 4YacThb U
3aKJII0YECHHUE.

Bcmynnenue.

Berynnenne J0MKHO colepiKaTh:

- Ha3BaHUWE MPE3CHTAINH (JTOKIaaa);

- COOOIIICHNE OCHOBHOM HJCH;

- 000CHOBaHHE aKTyaJIbHOCTH 00CYK1aeMOr0 BOIIPOCa;



- COBPEMEHHYIO OILICHKY MpeIMeTa H3JI0KEHHUS;
- KpaTKoe MepevyrcleHue paccMaTPpUBAEMbIX BOIIPOCOB;

- JKUBYIO HHTEPECHYIO (POPMY H3IIOKEHUS;

- aKIICHTUPOBAHHE OPUTHHAILHOCTH MOX0/1a.

OcHognasn wacmp.

OcHOBHas 4aCTh COCTOMUT U3 HECKOJBKUX Pa3JieloB, MOCTEIIEHHO PACKPBIBAIOIIUX TEMY.
Bo3MoxxHO wucmonb3oBaHMe WUIOCTpanuu (rpaduku, auarpammbl, (oTtorpaduu, KapTsl,
pucynku) Ecian HeoOxomumo, 1715 000CHOBAHMSI TEMbI HUCIIOJIB3YETCSl CChUIKA HAa MCTOYHUKHU C
JIOKA3aTeIbCTBAMH, B3SITBIMU U3 JIUTEPATYpHl (IUTHPOBAHKUE aBTOPOB, yKa3zaHue mMudp, HakTos,
onpezneneHuit). M3noxkeHue wmarepuana JODKHO OBITh  CBSI3HBIM, IOCJEIOBATENIbHBIM,
JTIOKa3aTeJIbHBIM.

3ajaya OCHOBHOM YaCTH - IMPEICTaBUTh JOCTATOYHO JAHHBIX JMJI TOrO, YTOOBI
CIyLIATeNN U 3aMHTEPECOBAIUCH TEMOW M 3aXOTEIU O3HAKOMHUThCS ¢ Marepuanamu. [Ipu stom
JIOTHYECKasi CTPYKTypa TEOPETUYECKOro OJ0Ka He JTOJKHBI JaBaThCcs 0e3 HarjsAHbIX OCOOuH,
ayJIM0-BU3YyalbHBIX U BU3YAIbHBIX MAaTEPUAJIOB.

3akniwouenue.

3aKkioueHue - 3TO SICHOE YEeTKOoe O0000IIeHHe, B KOTOPOM IOJBOISTCS HTOTH,
bopMynupyIOTCS TIaBHBIE BBIBOJBI, MOJYEPKUBACTCS 3HAUYCHHE PACCMOTPEHHON MPOOIEMBI,
MPeIaraloTCs CaMble BAXKHBIC TPAKTHUECKUE peKOMeHaanuu. TpeOoBaHUS K OPOPMIICHHIO
noknana. O0beM MaIIMHOMUCHOTO TEKCTa AOKIaAa MOJKEH ObITh pacCUUTaH Ha MPOU3HECECHUE
nokiaaa B teueHue 7 -10 munyT (3-5 MalIMHOMUCHBIX JIMCTA TEKCTA C I0KJIAIOM).

JlokIaj OLleHUBAETCS MO CIEAYIOIIUM KPUTEPUIM:

Konuuecmeso
Kpumepuu oyenxu ooxnaoa, cooowenus
bannos
ConepxarenbHOCTh, MH(GOPMAIIMOHHAS HACBIIIEHHOCTH JOKJIa/1a 1
Hannuue aprymenTos 1
Hanuuwre BEIBOIOB 1
Hanwuwne npe3eHTanuy goKmaga 1
Bnanenue nmpodeccrnoHabHON JTEKCUKON 1
Hroro: 5

ONEeKTPOHHbIE NPE3EHTALUU BBINOJNHAIOTCS B mnporpamme MS PowerPoint B Buze
CIaliIoB B CIEAYIOLIEM TMOpSAIKE: * TUTYJIbHBIH JIUCT C 3arojlOBKOM TEeMbl M aBTOPOM
UCTIOJTHEHUS TIPE3CHTAINH;, * IUIaH Mpe3eHTaluu (5-6 MYHKTOB - 3TO MAaKCHMYM); ® OCHOBHas
yacth (He Oonee 10 cnaiinoB); * 3akmodyeHue (BbIBox). OOmme TpeOoBaHMS K CTHIEBOMY
o(OpMIICHHIO TIPE3EHTANINH: * AU3AiH JOJDKEH OBITh POCTHIM M JIAKOHHYHBIM; * OCHOBHAS I1EJTh
- YUTAEMOCTh, @ HE CYObEKTHBHAs KpacoTa; I[BETOBAs raMMa JI0JKHA COCTOAThH He Oosiee YyeM U3
JIBYX-TPEX I[BETOB; ® BCET/Ia JOJDKHO OBITH JIBA THIIA CIAWIOB: IS TUTYIBHBIX U JUISI OCHOBHOTO
TEKCcTa; ® pazMep mpudTa 10KeH ObITh: 24—54 myHKTa (3aroyioBok), 18—36 myHKTOB (OOBIYHBIIN
TEKCT); ® TEKCT JIOJDKEH OBbITh CBEpHYT JI0 KIIIOYEBBIX clOB U (pa3. [lomHble pazBepHyTHIE
NpPE/UIOKEHUs] Ha Cllaiilax TakuX MPe3eHTAlMi HCHOJb3YIOTCS TOJBKO IMpPH LUTHPOBAHUMY;
Kbl CIIai]l JOJDKEH UMETh 3arojIOBOK; ® BCE CIIAMIIBI TOJDKHBI OBITH BBIICP)KAaHBI B OJHOM
CTHJIC; ® Ha KaXJOM cJaiijie JODKHO ObITh He Oosiee TpeX WIUTIOCTPALUii; e ClIailbl JOJKHBI
OBITH MPOHYMEPOBAHBI C YKA3aHUEM OOIIEr0 KOJIMYECTBA CIaiiI0B
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4. MeToauuecKkue PEKOMEHIANUHA 110 HAMMCAHUIO 3CCE

Dcce - 3TO caMmocCTosITeNbHAas THChMEHHass paboTa Ha TeMy, MPEIOKCHHYIO
npenojaBareneM. Lleab 3cce COCTOMT B pa3BUTHUHM HABBIKOB CaMOCTOATEIBHOTO TBOPYECKOTO
MBIIUICHUS! ¥ NUCHbMEHHOTO M3JIOKEHHUS COOCTBEHHBIX MbIcied. [lucath scce upe3BbIYAiiHO
MI0JIE3HO, TTOCKOJIBKY A3TO IIO3BOJIAET aBTOPY HAYYUTHCS YETKO M TPaAaMOTHO (OPMYIHPOBATH
MBICITH, CTPYKTYpHPOBaTh HWH(OpMANNIO, HCIOJIB30BaTh OCHOBHBIC KAaTETOPUU aHAJM3a,
BBIJICJIATh MPUYNUHHO-CIICICTBEHHBIC CBS3M, HIUTIOCTPHUPOBATH IOHITUS COOTBETCTBYIOIIUMH
puMepaMu, apryMEHTUPOBATh CBOH BBIBOJIBL; OBJIA/ICTh HAYYHBIM CTHJIEM PEUH.

Dcce TOHKHO COAEePkKATh: YETKOE U3JIOKEHHUE CYyTH MOCTABICHHON MPOOIEMBI, BKIIOYATh
CaMOCTOSATENIFHO TPOBEACHHBIN aHAIM3 3TOH MPOOJIEMBbI C HCIOJB30BAHUEM KOHLEHIUH WU
AQHAJTUTHYECKOTO HMHCTPYMEHTApUs, paccMaTpUBAaEMOr0 B paMKax JUCIMILUIMHBI, BBIBOJBI,
o0o0maronyie aBTOPCKYIO TIO3WIMIO [0 IIOCTaBJICHHOW mpobieme. B 3aBucumoctn ot
cneuu(UKU TUCHMIUIMHBL  (OPMBI 3cC€ MOTYT 3Ha4yMTeNnbHO auddepeHuupoBaTbes. B
HEKOTOPBIX CIIydasX 3TO MOXET OBITh aHAJIM3 HMMEIOMINUXCA CTaTUCTUYECKUX JAHHBIX IO
u3ydyaeMoil rmpoOieme, aHalu3 MaTEpUajIOB U3 CPEICTB MaccoBoM MHpoOpManuu U
UCIIOJIb30BAHUEM HM3y4aeMBIX MOJIENIei, MOAPOOHBI pa30op TNpeUIoKEHHOH 3amauu ¢
pa3BEepHYTHIMH MHEHUSIMH, TOAOOp W JETalbHBIM aHadW3 NPUMEPOB, HIUTFOCTPHPYIOLINX
npo0sieMy U T.1.

[TocTtpoerne 3cce - 3TO OTBET HAa BONPOC WM PACKPBITUE TEMBI, KOTOPOE OCHOBAaHO Ha
KJIACCHYECKOI CUCTEME JI0Ka3aTebCTB.

Cmpykmypa scce
1. Tumynonoiti aucm (3amoONHIETCS 10 €IUHON popme);
2. Beedenue - cytb W 0OOCHOBaHHME BBIOOpPA JIA@HHOW TEMBI, COCTOUT W3 psijia

KOMIIOHEHTOB, CBSI3aHHBIX JIOTUYECKU U CTUIUCTHUECKU.

Ha sTom sTame o4eHb BaXHO NPABUIIBHO CHOPMYAUPOBAMb 60NPOC, HA KOMOPbIU 6bl
cobupaemecv HallmMu OMeem 8 X00e c80e20 UCCIe008AHUS.

3. OcHosHas uyacms - TEOPETHUYECKHE OCHOBHI BBHIOPAHHOH MPOOJIEMBI W WU3JI0KCHUE
OCHOBHOTI'O BOITPOCA.

JlaHHas 4acTh MpennoiaraeT pa3BUTHE apryMEHTAIlNU U aHAJIN3a, a TakKe 000CHOBaHHE
UX, UCXOJI U3 UMEIOIMXCS JAHHBIX, IPYTUX apryMEHTOB U MO3UIMIA 110 3TOMY Bompocy. B atom
3aKIJII0YAETCsl OCHOBHOE COJIEPYKAHHME ICCE€ M ATO MPEACTaBIsET COOOW TIABHYIO TPYIHOCTH.
[TosTOMy BakHOE 3HAu€HHE MMEIOT IMOJ3ar0JOBKHM, HAa OCHOBE KOTOPBIX OCYIECTBISAETCS
CTPYKTYpPHUPOBAaHUE apryMEHTAllMW; WMEHHO 3/1eCh HEOoOXOAMMO OOOCHOBATH (JIOTHYECKH,
UCTONb3Ysl JaHHbIE WM CTPOTHE PACCYXKACHUs) MpeasaraeMyro apryMmeHTanuioo/aHanus. Tawm,
rIe 3TO HeoOXOAMMO, B KadyeCTBE AaHATUTHYECKOTO WHCTPYMEHTa MOXHO HCIOIb30BaTh
rpaduKy, 1uarpaMMbl U TaOJIHIIBI.

B 3aBUCHMOCTH OT ITOCTaBJICHHOTO BOIPOCA aHAJIM3 MPOBOAMUTCS HA OCHOBE CIIEIYIOIIHX
KaTeropum:

[IpuunHa - cnexctBue, oOimiee - ocobeHHOE, GopMa - COAEp)KaHHE, YacTh - IIENOe,
MOCTOSIHCTBO - U3MEHYUBOCTb.

B mpormecce moctpoeHusi scce HEOOXOIMMO MOMHHUTH, YTO OAHMH Maparpad JoInKeH
coJiepKaTh TOJIBKO OJHO YTBEp)KJIEHHE M COOTBETCTBYIOILEE NOKA3aTeIbCTBO, MOJIKPEIJICHHOE
rpadU4YecKuM W WDIFOCTPATUBHBIM MaTepuasioM. CIieloBaTenbHO, HAIONHSS COJCpKaHUEM
paszensl aprymMeHTanueil (COOTBETCTBYIOIIEH IOJ3arojioBKaM), HEOOXOIUMO B Ipenenax
naparpada orpaHUIUTh ce0s1 PACCMOTPEHUEM OJHOM TIIaBHON MBICITH.

Xopomo mpoBepeHHbIN (M uIs OONBIIMHCTBA — COBEPIIEHO HEOOXOANWMBINH) Crocod
MOCTPOCHHS JIIOOOTO 3CCe - HKCIOJB30BAHKE I10/3ar0JIOBKOB JUII 0003HAYEHUS KITFOUYEBBIX
MOMEHTOB apryMEHTHPOBAHHOTO M3JIOKEHUS: 5TO IOMOraeT IOCMOTpeTh Ha TO, 4YTO
IpeIoIaraeTcst ¢ieiarh (M OTBETUTH Ha BOTIPOC, XOPOII JIK 3aMbIcel). Takoi Moaxo/ TOMOKET
CJIeZIOBaTh TOYHO ONPEAETICHHOM 11eNH B JTaHHOM HCClIeIoBaHUH. DPPEKTUBHOE UCTIOIb30BAHUE
03T 0JIOBKOB - HE TOJIBKO 0003HAaU€HHE OCHOBHBIX ITYHKTOB, KOTOPbIE HEOOXOIUMO OCBETUTb.
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Hx mocnenoBaTelbHOCTh MOXET TaKXKe CBUICTEIbCTBOBATh O HAIMYMM WM OTCYTCTBHH
JIOTUYHOCTH B OCBEIICHUH TEMBI.

4. 3akarouenue - 00OOIIEHUS W apTyMEHTUPOBAHHBIC BBIBOJBI MO TEME C YKa3aHUEM
obnactu ee mpumeHeHuss U T.O. [loABITOKMBAaET 3cce WM €lle pa3 BHOCUT IMOSICHEHHS,
HNOJKPEIUISIET CMBICI M 3HAaYEHHE M3JI0)KEHHOTO0 B OCHOBHOHM 4acTU. MeToJibl, peKOMEHAYEMBIE
JUISL  COCTaBJCHMS 3aKJIIOUEHUS: TOBTOPEHHUE, WUIIOCTpalus, IMTara, BIeYaTIsAIolee
YTBEPXKACHHUE. 3aKIIOUEHUE MOJKET COJAEpKAaThb TAKOM OYEHb BAXKHBIM, IOMOJHSIOUIMM 3cce
9JIEeMEHT, KaK yKa3aHhe Ha TMpUMEHEHHe (MMIUIMKALWIO0) HCCIeIOBaHUS, HE HCKIoYas
B3aMMOCBSI3H C APYTUMH ITPOOIEMaMU.

Cmpykmypa annapama 00Kazameibcme, Heo0X00UMbIX 0711 HANUCAHUA ICCe

Jloka3aTenbCcTBO - 3TO COBOKYIHOCTD JIOTUYECKUX NPHEMOB OOOCHOBAaHMS MCTHHHOCTHU
KaKoro-aubo CyKJIEHUSI C MOMOIIBIO0 JAPYTUX HWCTUHHBIX M CBA3AHHBIX C HUM CYyxKAeHHil. OHO
CBSI3aHO C YOSXKJICHHEM, HO HE TOKJECTBEHHO €My: apryMEHTAlHs WIH JJOKAa3aTeIbCTBO JOJKHBI
OCHOBBIBaThCSl HAa JAHHBIX HAYKH U OOIIECTBEHHO-HUCTOPUYECKOM MPAKTUKU, YOSKIECHUS XKe
MOTYT OBITh OCHOBaHBI Ha MpPEApPacCyAKaxX, HEOCBEIOMIEHHOCTH JIIO/IEH B BOIIPOCAX SKOHOMHUKH
U TOJUTHUKH, BUAMNMOCTH JOKa3aTeNbHOCTH. Jlpyrumu cioBamu, J[J0OKa3aTeNbCTBO WIIH
apryMeHTalusi - 3TO PacCyKICHHE, HCIONb3yIomee (akThl, HCTUHHBIE CYXICHHS, HayJYHbIC
JaHHBIE U YOeKJaroiee HaC B UCTUHHOCTHU TOTO, O YeM UJIET PeUb.

Crpykrypa 511000r0 J0Ka3aTelbCTBAa BKJIIOYAET B ce€0S TPU COCTaBIISIIOIIME: TE3HC,
apryMEHTHI ¥ BBIBOJIBI HJIM OLICHOYHbIE CYXKICHUS.

Te3uc - 10 TIONIOXKEHUE (CYXKIEHUE), KOTOpoe TpeOyeTcsi A0Ka3arb. ApeymeHmul - 3TO
KaTeropuy, KOTOPBIMU TOJB3YIOTCS MpPHU JIOKA3aTelNbCTBE HCTUHHOCTH Te3uca. Bwuisod - 31O
MHEHHEe, OCHOBaHHOE Ha aHanmn3e (akToB. OyeHounsie CysHcOeHUs - ’TO MHEHHUS, OCHOBaHHBIC HA
HAIIMX yOeXKJIEHUSAX, BEPOBAHUSAX WU B3IIIsIIaX. Apeymenmol OOBIYHO NETSATCS Ha CIEAYIOLINE
TPYIIIBL:

1. Yoocmosepennvie ghaxmul — bakTuyeckuii Mmarepual (WM CTATUCTUYECKUE TaHHBIE).

2. Onpedenenuss B TIpOIlECCE€ apTyMEHTAIIMM HCIOJB3YIOTCS KaK OIKCAHHWE IOHSTHH,
CBSI3aHHBIX C TE3UCOM.

3. 3axkonbl Hayku W paHee OKa3aHHBIE TEOPEMBbI TOXKE MOTYT HCIOJB30BATHCS Kak
apryMeHTHI I0Ka3aTeIbCTBa.

Tpebosanusn Kk pakmuyeckum OAHHBIM U OPYZUM UCOYHUKAM

[Ipy HammcaHum 5cce 4Ype3BbIYAMHO BaXKHO TO, KaK HCHOJB3YIOTCS ASMIMPHYECKUE
JAHHBIE W JApPYTHe€ HMCTOYHUKH (OCOOCHHO KadecTBO urTeHwus). Bce ((akrtuueckue) naHHbBIC
COOTHOCATCA C KOHKPETHBIM BPEMEHEM M MECTOM, IIO3TOMY MpEXIE, YEM UX HCIOJIb30BaTh,
HEo0X0aUMO yOequTCsl B TOM, UYTO OHM COOTBETCTBYIOT HEOOXOJUMOMY JJIsi HCCIIEAOBAHMUM
BpeMeHH U MecTy. COOTBEeTCTBYIOIIAs crieln(UKalus JaHHBIX IO BpEMEHH U MECTy — OJIH M3
CI0CcO00B, KOTOPBIN MOXET MpPEeNoTBPATUTh Upe3MepHOe O0OOIIEHHE, pe3yslbTaToM KOTOPOTO
MOYET, HallpUMep, CTaTh MPEINOJI0KEHUE O TOM, YTO BCE CTPAaHbl MO HEKOTOPBIM Ba)KHBIM
acreKTaM OJIMHAKOBBI (€CJIM BBl TaK I0OJaraeTe, TOrjaa 3TO JOJKHO OBITh JJOKa3aHO, a HE ObITh
T'OJIOCIIOBHBIM YTBEPXKICHUEM).

Bcerna MoxxHO nM30€XaTh Ype3MepHOro 000O0IIEHNs, €ClIi TOMHUTD, YTO B paMKax 3cce
UCTIONIb3YEMbIC JaHHBIE SBISIOTCS WLTIOCTPATHBHBIM MaTepuaioM, a He 3aKIOYUTEIbHBIM
aKTOM, T.€. OHU MOJTBEP)KJAIOT apTyMEHThl M PACCYXACHHUSI U CBUAETEIbCTBYIOT O TOM, 4YTO
aBTOp yMEET MCIOJIb30BaTh JaHHbIE TOJLKHBIM 00pazoM. Henb3st 3a0bIBaTh TakXke, YTO JaHHbBIE,
Kacarollluecsl CIOPHBIX BOIPOCOB, BCErjga MoJBeprarworcsa comMHeHuto. OT aBTopa HE JKIyT
OTIPENIeJIEHHOT0 WJIM OKOHYATeNIbHOTO OTBeTa. HeoOX0IuMO MOHATH CYIIHOCTH (haKTHYECKOTro
MaTepuaia, CBSI3aHHOTO C OSTHUM BONPOCOM (COOTBETCTBYIOIIME WHAMKATOPBI? HACKOJIBKO
HAJICKHBI JAaHHBIC JJI TOCTPOCHUS TAaKUX MHAUKATOPOB? K KAKOMY 3aKIIOYEHUIO MOXKHO MPUITH
Ha OCHOBAaHUHM HMMEIOIIMXCS JAHHBIX U HWHIUKATOPOB OTHOCHUTEIBHO MPHYUH U CIEIACTBUH? U
T.J1.), 1 IPOIEMOHCTPUPOBATH 3TO B 3cce. Henb3s cebuiaThest Ha paboThl, KOTOPBIE aBTOP CCE HE
YHUTAJl CaM.
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Kak noozomoeumpu u nanucamsp 3cce?

KagecTBO 1100010 3CCE 3aBUCUT OT TPEX B3aUMOCBSI3aHHBIX COCTABIISAIOLINX, TAKUX KaK:

1. Wcxonuelii MaTtepuall, KOTOPbI OyIeT HCIOoNb30BaH (KOHCHEKTHI IMPOYUTAHHON
JUTEpATyphl, JIEKUUH, 3aluCU pe3yJbTaTOB JUCKYCCHH, COOCTBEHHBbIE COOOpaXKeHHUs U
HAKOILJICHHBIH OTBIT 10 JAaHHOH mpobiieme).

2. KauectBo 00pabOTKM MMEIOLIErocs HCXOAHOrO Marepuana (ero opraHu3anus,
apryMeHTauus u A0BOJbI).

3. AprymeHTanusi (HacKoJbKO TOYHO OHA COOTHOCUTCS C IOJHATBIMH B 3ccCe
npobsieMamn).

[Iponiecc HamucaHus 3cce MOXKHO pPa3OUTh HAa HECKOJIBKO CTaiuid: OOAyMbIBaHHE -
IUIAHUPOBAHUE - HAIMCAHUE - IPOBEPKA - IIPABKA.

IInanupoeanue - onpeaeneHue U, OCHOBHBIX Ui, HCTOYHUKOB MH(OPMAIIUH, CPOKOB
OKOHYaHUS U MPEICTaBICHUS pabOTHI.

L]env noKHA ONPENCIISATh ACHCTBUS.

Hoeu, xak ¥ 1end, MOTYT OBITh KOHKPETHBIMH W OOmUMH, Ooyiee aOCTpaKTHBIMH.
Melcin, 4yBCTBa, B3IJISABI M NPEACTABICHUS MOTYT ObITh BbIpaK€Hbl B (popMe aHasOruii,
accoUHMalnu, MPEANOIOKEHUHN, PACCYKICHUH, CYKICHUH, apTyMEHTOB, TOBOJAOB U T.J.

Amnanozuu - BbIABICHHE UEU U CO3aHUE NPE/ICTABICHUH, CBA3b 2IEMEHTOB 3HAUCHUI.

Accoyuayuu - OTpak€eHUE B3aMMOCBA3CH NPEIMETOB M SIBJICHHUM JE€HCTBUTENBHOCTH B
(dopMe 3aKOHOMEPHOI CBS3M MEXJy HEPBHO - IICUXUYECKUMHU SIBICHUSAMU (B OTBET HA TOT WJIU
MHOM CJIOBECHBII CTUMYJI BbIIaTh «IIEPBYIO MPUILIEAIIYIO B TOJIOBY» PEAKIHIO).

IIpeononosicenus - yTBepx/aeHUE, HE MOATBEPKICHHOE HUKAKUMU JI0Ka3aTeJIbCTBAMHU.

Paccysicoenus - opMynupoBKa U JOKa3aTEIbCTBO MHEHH.

Apeymenmayus - psl CBA3aHHBIX MEXIY COOON CYyXIEHHUI, KOTOpbIE BBICKa3bIBAIOTCS
JUIA TOTO, YTOOBI yOeOWTh uMTaTelns (CIymiaTelns) B BEPHOCTH (MCTHHHOCTH) TE3WCA, TOUYKHU
3peHMs], TO3ULIUH.

Cyarcoenue - dpasa Wi NpeIIoKEHUE, 1 KOTOPOTO UMEET CMBICT BOMPOC: UCTUHHO
WJIU JIOKHO?

/l0600b1 - 0OOCHOBAaHHME TOTO, YTO 3aKJIFOYEHHE BEPHO aOCOIOTHO WM C KaKOW-THOO
Jojeil BepoATHOCTU. B KkauecTBe JOBOJOB HCHOJB3YIOTCA (DAKThl, CCHUIKM HA aBTOPHUTETHI,
3aBEIOMO MCTHHHBIE CYXICHMsI (3aKOHBI, aKCHOMBI M T.[.), JOKa3aTelbCcTBa (IpsIMBbIE,
KOCBEHHBIE, «OT IPOTUBHOI0», «METOJOM UCKIIIOUEHUA») U T.1.

IlepedyeHb, KOTOpBIM MOJIYYUTCS B pE3ylbTaTe MEPEUUCICHUS WIEH, TOMOXKET
OTIpeNIeNIUTh, KaKUe U3 HUX HYXAIOTCS B OCOOCHHOH apryMeHTalHH.

Hcmounuxku. Tema nscce mNOACKaXeT, TIA€ HCKAaThb HYXKHbIM Marepuan. OOBIUHO
noJjb3ytoTcs Oubnuorekoit, MHTEepHET-pecypcamu, cioBapsMM, cripaBoYHMKaMu. [lepecmotp
03HAYaeT peJaKTHPOBAHHUE TEKCTA C OPUEHTAlLlMEN Ha KauecTBO U 3(h(PEKTUBHOCTD.

Kauecmeo mexcma ckiagplBaeTcs W3 YETHIPEX OCHOBHBIX KOMIIOHEHTOB: SICHOCTH
MBICJIY, BHITHOCTH, TPAMOTHOCTH U KOPPEKTHOCTH.

Mpicavs - 370 conepkaHue HamucaHHoro. HeoOxoaumo uyeTko u sICHO (popMyIupoBaTh
UJeu, KOTOpble XOTUTE BBIPA3UTh, B MMPOTHBHOM CiIy4yae BaM HE yAacTcs JAOHECTH 3TH UAEU U
CBECHMSI 10 OKPYKAIOLIUX.

Busamnocms - 3T0 TOCTYITHOCTD TEKCTA /JIsl HOHUMaHus. Jlerde Bcero ee MOXKHO JOCTUYb,
HOJIb3YACh JIOTUYHO U TIOCJIEOBATENIbHO TINATENBHO BBIOPAaHHBIMU CJIOBaMH, (pazamMu U
B3aMMOCBS3aHHBIMU a03allamMu, PaCKpbIBAIOLIUMU TEMY.

I'pamomnocms OTpaxaeTr coOJII0IEHHEe HOPM TPaMMaTHKH U npaBonucanus. Eciou B uem-
TO COMHEBAETECh, 3AIISIHUTE B Y4YEOHHMK, CIpPaBbTECh B CIIOBape WJIM PYKOBOJCTBE IO
CTWJIMCTUKE WIM JAlTe IPOUUTATh HAIIMCAHHOE YEIIOBEKY, Ubsl MaHEPA IUCaTh BaM HPaBUTCS.

Koppexmnocms — 310 cTiib HanucaHHOro. CTHIIb ONPENENsTCs KaHPOM, CTPYKTYpOM
paboThl, IENsIMH, KOTOpPbIE CTAaBUT TMepen COO0OW NUINYIIUM, YUTATEeNsIMH, K KOTOPBIM OH
oOparaercs.
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5. MeToanueckue PEKOMEHIAIHUHU MO MOJATOTOBKE CECMUHAPCKUM 3aHATHAM

CeMuHap npeacTaBiseT co00i KOMIIEKCHYIO (JOpMY U 3aBeplIaroIIee 3B€HO B U3yUCHHUH
OTIpPENIEICHHBIX TEM, MPEIYCMOTPEHHBIX MPOrpaMMON Y4eOHON MUCIHUIIMHBL. KOMIIEKCHOCTD
naHHOW (OpMbI 3aHATUN OmpenensieTcs TeM, 4YTO B XoJe €€ MPOBEACHUS COYETAIOTCS
BBICTYIJICHUS OOYYalOIUMXCs M MpPEnojaBaTess: pacCMOTpEeHHe oOCykaaeMoil mpoOieMbl U
aHAJIU3 PA3JIMYHBIX, YAaCTO JHWCKYCCHOHHBIX IMO3ULHUN; 00CYXJIeHHEe MHEHUN oOydaroluxcs H
pa3bsCHEeHHUEe (KOHCYIbTAIUs) PEnoaBaTes; yriyOJIeHHOoe H3yUeHnEe TEOPHH U IPHOOpeTeHre
HABBIKOB YMEHUS €€ UCII0JIb30BaTh B IPAKTUUECKO padoTe.

Ilo cBoemMy Ha3HA4E€HMIO CEMHUHAp, B IPOLIECCE KOTOPOro OOCYXAAETCs Ta WIM UHAs
Hay4Has mpobJieMa, crocoOCTBYeT:

- yriyOJeHHOMY  HW3YYEHHUIO  ONpPEACICHHOTO  pa3jena  y4eOHOW  JTUCIMILIMHBI,
3aKpeIJICHUIO 3HAHUI;

- 0oTpabOTKE METOAOJIOTUU U METOJUYECKUX TPUEMOB ITO3HAHMS;

- BbIpa0OTKE aHAIUTUYECKUX CIOCOOHOCTEH, yMeHUs 000OImeHHs U (OpMYIHUPOBAHUS
BBIBO/JIOB;

- NpUOOPETEHHI0 HABBIKOB HKCIOJB30BAaHUS HAYYHBIX 3HAHMA B  MPaKTUYECKOH
JeSITEIIbHOCTH;

- BbIpa0OTKE YMEHHUS KpaTKO, apryMEHTHPOBAaHHO U SICHO U3Jarath oOCYyKIaeMmble
BOIIPOCHI;

- OCYIIECTBIICHUIO KOHTPOJISI IPEMOJaBATEINS 32 XOJI0OM O0YUECHHS.

CemuHapbl TpEACTABISIET CO00M Ouckyccuto B Tpenenax OOCYKIAeMOM  TEMbI
(mpoGnemsl). Jluckyccusi momMoraeT ydyacTHHKaM CeMuHapa mpuolOpectu Oosiee COBEpIlEHHBIE
3HaHMSI, NMPOHMKHYTh B CYTh H3y4yaeMblX HpobOsieM. BpipaboTarh MeETOA0JIOTHIO, OBJIAJIETh
METOJJaMH aHajn3a COLUAIbHO-dPKOHOMUYECKUX IMpoueccoB. OOCyxkaeHHe MOIKHO HOCHUTH
TBOPUYECKUI XapaKTep ¢ YETKOW U yOeAUTEIbHOU apryMeHTalueH.

ITo cBoeil cTpyKType ceMuHap HAYMHAETCS CO BCTYMUTEIBHOIO CIIOBA IMpernojaBaTelis, B
KOTOPOM KpPAaTKO H3JIaraloTCsi MECTO M 3Ha4yeHHe O00Cyx aaeMol Tembl (IIpo0JieMbl) B JTaHHOM
JUCLUIUIMHE, HAITOMMHAIOTCS TOPSIOK M HampaBieHus ee oOcyxnaeHus. KoHkperusupyercs
paHee U3BECTHBIM 00yJaroUMMCs TUIaH NpoBeieHus 3aHsaTus. [locie 3Toro HaunHaeTcs mpoLecc
00CYX/IeHUSI BONPOCOB OOYyYalOIUMHCS. 3aBeplIaeTcsl 3aHATHE IOJBEJCHMEM HTOroa
00CyXJI€HUS, 3aKII0YUTEIbHBIM CJIOBOM IPENOAaBaTess.

IIpoBeneHne ceMHHApCKMX 3aHATHH B pamkax yueOHOM rpynnbl (20 - 25 denoBek)
M03BOJIIET 00ECNeYNTh aKTUBHOE y4acTHe B 00CYKJIEHUU MPOOIEMBbI BCEX MPUCYTCTBYIOIIMX.

ITo xony 0OCyX/1eHUsI TEMbl IOMHUTE, YTO M3YYEHHUE TEOPHM JIOJKHO OBITH CBS3aHO C
omnpenesaeHueM (BBIPAOOTKOI) CpencTB, MyTeH MPUMEHEHUS] TEOPETUYECKHX TIOJIOKEHUN B
NPAaKTUYECKON JesITeIbHOCTH, HAmpuUMep, IpH BBHINOJHEHMH (YHKIHUI TOCYAapCTBEHHOTO
ciyxaiero. B To jxe BpeMsi BaKHO HE CBECTH OOCYKJIEHHME HAay4HOH MpOOJEeMBbI TOJIBKO K
nepecKasy ciay4yaeB U3 MPaKTHUKU pabOThl, K KPUTHKE UMEIOIUX MECTO HeI0CTaTKOB. [{uckyccuu
UMEIOT BaXXKHOE 3HAYEHME: ydaT AMCLUMUILIMHE yMa, YMEHHUIO BBICTYNATh M0 CYIIECTBY, MBICIHUTD
JIOTMYECKH, BBIJIENSS ITIABHOE, KPUTUYECKU OLIEHUBATh BBICTYIUICHUS YYaCTHUKOB CEMHHApA.

B npornecce mpoBeneHust ceMruHapa oOydaroniyecss MOI'yT MCIIOJIb30BaTh Pa3HOOOpa3HbIE
no cBoel (GopmMe M XapakTepy MOcoOHs, AEMOHCTpUPYS (AKTUUYECKUH, B TOM 4YHCIE
CTaTHUCTUYECKUN MaTepHall, YOeIUTEeNbHO TMOATBEPKAAOIMINUNA TEOPETUUECKUE BBIBOABI H
noJjoxeHus. B 3aBepiienne o6cyauTe pe3ynbTarbl paboThl ceMUHapa U CeIaiTe BBIBOJIBI, YTO
XOpOILIO YCBOCHO, a HaJ[ YeM CJIEIYET JOMOJIHUTENBHO MOPaboTaTh.

B mensx 5>Q@exTHBHOCTH CEeMUHApCKUX 3aHATHH HEoOXoquma oOCTOsTeNIbHAs
MOATOTOBKA K WX MpoBeAcHUI0. B Hauane cemectpa (y4eOHOro roja) BO3bMHUTE B OMOIHOTEKE
HEOO0XO/MMbIE METOAMYECKHE MaTepuallbl JJIsl CBOEBPEMEHHOW MOJIrOTOBKM K CEMUHapaM.
['oTOBSICH K KOHKPETHOM TeMe 3aHATUS CIeAyeT O3HAKOMHUTHCS C HOBBIMU O(UIIHATbHBIMU
JIOKYMEHTaMH, CTaTbsIMU B IEPUOINUECKUX KYPHaJIaX, BHOBb BBILIEIIINMU MOHOTpaUsIMU.



6. MeToanuyecKkue PEKOMEHAAIUHA ITO MOATOTOBKE K THCKYCCUHA

CoBpeMeHHass MpaKTHKa MpeiaraeT MUPOKUNA KPYr THUIIOB CEMHUHAPCKUX 3aHITHH.
Cpeau HUX 0c000€ MECTO 3aHUMAET CeMUHAP-OUCKYCCUs, TIIE B TUAJIIOTe XOPOIIIO YCBAaUBACTCS
HOBasg WH(pOpMAIMs, BUIHBI YOSKICHUS CTYJEHTA, OOCYKIAIOTCS MPOTUBOpPEUUs (SBHBIC U
CKpBIThIe) U HemocTaTku. st oOcyxaeHus 6epyTcs KOHKPETHBbIE aKTyaJbHbIE BOIIPOCHI, C
KOTOPBIMH CTY/CHTBI TPEIBAPUTEIBHO O3HAKOMJICHBI. JlMCKyccHs SBISETCS OJHOM U3
HanOosiee 3PGEeKTUBHBIX TEXHOJIOTHUH TPYIIIOBOTO B3aMMOJICHCTBHS, 00J1agaromeid 0ocoobIMU
BO3MOXHOCTSIMH B 00yYEHHH, Pa3BUTUU U BOCIIUTAHUU OYAYILEro CIeHUAINCTA.

JMuckyccus (ot nat. discussio - pacCMOTPEHHE, UCCIEAOBAHHUE) - CIIOCO0 OpraHU3aINU
COBMECTHOHM JIEATENbHOCTU C IEJbI0 HMHTEHCH(HKALWU Tpouecca MNPUHATUS pPEUICHUH B
rpyImIe MocpeacTBOM 00CYKIeHUS KaKOro-1u00 BOMpoca Uil MpoOIeMBbl.

Huckyccus obecriednBaeT aKTUBHOE BKJIIOUYEHHE CTYJICHTOB B IOWCK MCTHHBI, CO3/A€T
YCIIOBUSL JI1 OTKPBITOTO BBIPAKEHHUS HMHU CBOMX MBbICIEH, TMO3MUIMMA, OTHOLIEHUH K
oOcyxnaemoll TeMe M oOyagaeT 0co0OH BO3MOXKHOCTBIO BO3JCHUCTBUS HA YCTAaHOBKH €€
YY4aCTHUKOB B IPOLIECCE TPYIIOBOrO B3auMoOJeHCTBUA. JIMCKYCCHIO MOXKHO paccMaTpHUBATh
KaK Memoo UHmMepakmueHo20 oOy4eHuss U KaKk 0COO0YI0 TEXHOJIOTHIO, BKJIIOYAIOLIYIO B ceOsl
JIPYTHe METOJIbI U IPHUEMbI OOYUEHUS: «MO3TOBOU IITYPM», «aHAIU3 CUTYaIHi» U T.1.

OOyvarommii  3QQPEKT TUCKYCCHH OIPEACISAETCS MPEIOCTABIICMON  YYaCTHUKY
BO3MOXXHOCTBIO  MOJIYYUTh  pazHooOpa3Hyl0  HHPOpMAIUMI0O  OT  COOECEJHMKOB,
IPOJIEMOHCTPUPOBATh W TOBBICHTH CBOIO KOMIETEHTHOCTh, MPOBEPUTh M YTOUYHUTH CBOU
MPEJICTaBICHUS U B3Il HA OOCYXKIaeMyro MpoOiieMy, IPUMEHUTh UMEIOIIUECs 3HAHUS B
IpoIecce COBMECTHOTO PEIIeHHs YIeOHBIX U MPO(heCCHOHAIBHBIX 3a/1a4.

Pa3BuBaromas (yHKIUS JUCKYCCHMM CBSi3aHa CO CTUMYJIHUPOBAaHHEM TBOPYECTBA
o0yJaromuxcsi,  pa3BUTHEM WX  cHnocoOHOcTH K aHanmm3y  umHQopMamum U
apryMEeHTUPOBAHHOMY, JIOTUYECKU BBHICTPOCHHOMY J0Ka3aTelbCTBY CBOMX MJIEH U B3IJISIOB, C
MOBBIIIIEHUEM KOMMYHUKAaTUBHON aKTHBHOCTH CTYJEHTOB, HX 3MOIIMOHAILHON BKIIOYEHHOCTH
B yueOHBIN TpoIiecc.

BnusiHue aucKkyccMM Ha JIMYHOCTHOE CTAHOBJIGHHE CTYJNIEHTa OOYCIOBIHMBAETCS €e
LIEJIOCTHO - OPUEHTUPYIOIIEH HalpaBI€HHOCTBIO, CO3JJaHMEM OJarONpUATHBIX YCIOBUN AJIs
NPOSIBJIICHUS] MHIUBUIYAJTbHOCTH, CaMOOIIPENEICHUsI B CYIIECTBYIOIIMX TOYKAX 3pPEHHS Ha
onpeneNieHHyl0 mpoOieMy, BbIOOpa cBoed mo3unuu; A8 (OpMUPOBAHHMS — yMEHHS
B3aWMOJICHICTBOBATh C JPYTUMH, CIyIIaTh M CJBIIIATh OKPYXKAIOIMIUX, YBWKATh UYyKHE
yOexJieHus,, NMPUHUMATh OINIIOHEHTa, HAaXOJIUThb TOYKH CONPUKOCHOBEHMS, COOTHOCHTH U
COTJIACOBBIBATh CBOIO IMO3UITHIO C TTO3UIUSAMH JIPYTUX YIaCTHHKOB OOCYXKICHUSI.

be3yciioBHO, HaluuuMe ONIOHEHTOB, TPOTUBOIOJIOKHBIX TOYEK 3pEHHs BCerna
000CTpsIET TUCKYCCHUIO, TIOBBIINIAET €€ MPOYKTHBHOCTb, TMIO3BOJISIET CO3/1aBaTh C UX MTOMOIIHIO
KOHCTPYKTUBHBIA KOH(PIUKT J11s1 60J1ee 3 HEKTUBHOTO pEIIeHUs! 00CYKIaeMbIX TPOOIIEM.

CymecTByeT HECKONBKO BHJOB JUCKYCCHH, HCIIOJIB30BaHHE TOTO HIJIM WHOTO THIA
JMCKYCCHH 3aBHCHUT OT XapakTepa o0Cyx/1aeMoi mpoOeMbl U Leselt TUCKYCCUH.

Juckyccus- ouanoz yaiie BCero NpUMEHSETCs JUIsl COBMECTHOTO 00CYX/I€HUs Y4eOHbIX
U TIPOU3BOJACTBEHHBIX NPOOJEM, pEIIeHHE KOTOPBIX MOXET ObITh JOCTHTHYTO IIyTEM
B3aWMO/IOTIOJIHEHHSI, TPYIIIOBOTO B3aMMOACUCTBUS MO0 TNPHHIUINY «HHIABUIYATBHBIX
BKJIa/IOB» WJIM HA OCHOBE COTJIACOBAHUS Pa3IMYHBIX TOUEK 3PEHUs, TIOCTHKEHUSI KOHCEHCYCA.

Huckyccuss - cnop WCHONB3YeTCsl UII BCECTOPOHHETO PACCMOTPEHHS CIIOKHBIX
npo6ieM, He UMEIOIIMX OJHO3HAUYHOTO PELIeHHs Jake B HayKe, COLMAIbHOM, MOTUTUYECKON
KM3HH, TIPOU3BOJICTBEHHON TpakTuKe W T.7. OHAa MOCTpOCHA HA TPUHIIHUIIE «TO3HIIMOHHOTO
IPOTUBOCTOSHUS» U €€ LIeJb - HE CTOJIBKO PELIUTh MPOOIeMy, CKOJIBKO MOOYAUTh YyHaCTHUKOB
JMICKYCCHH 3aayMaTbCsl HaJ MPOOJIEMOH, YTOUHUTH M ONPENIEITUTh CBOIO MO3UIINIO; HAYYUTh
apryMEHTHPOBAHO OTCTauBaTh CBOIO TOYKY 3PEHUS M B TO K€ BPEMsl OCO3HATh MPaBO JAPYTHX
UMETbH CBOW B3I HA ATy MPOOIIeMY, OBITh HHIAWBHYyaThHOCTHIO.

YcnoBust 3¢ (heKTHBHOTO IPOBEIEHUS TUCKYCCUU:
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- ”H(OPMHUPOBAHHOCTD U MOATOTOBIEHHOCTH CTYJICHTOB K IUCKYCCHUH,

- CcBOOOJHOE BIAJCHHE MAaTepuajoM, MPUBJICUEHHE PA3TMUYHBIX HCTOYHHKOB JUIS
apryMeHTalll OTCTauBaEeMbIX MOJIOKEHUI;

- [paBWIbHOE YNOTpeOJieHWe TOHATUH, UCHOJIb3YeMbIX B  JIUCKYCCHHM, HUX
eAMHOO0Opa3HOE TOHUMAHWCE;

- KOPPEKTHOCTh MOBEACHHUS, HEJAOMYCTUMOCTh BBICKA3bIBAHUM, 33/I€BAIOIIUX JTUYHOCTh
OIIOHEHTA; YCTAaHOBJIEHUE PErJIaMEHTA BBICTYIIJICHUS] YHYaCTHUKOB;

- MIOJIHAS BKJIFOUEHHOCTb IPYMIIBI B AUCKYCCHIO, YYaCTHE KaXKJIOTO CTYACHTA B HEH.

IloaroroBka CTyaeHTOB K AMCKYCCHHM: €CIIM TeMa OObSBJIEHA 3apaHee, TO CIEIyeT
O03HAKOMUTHCS C yKa3aHHOH JuUTeparypoil, HEOOXOIUMBIMHU CIPABOYHBIMU MaTepHallaMH,
IpOAyMaTh CBOIO TO3MILHUIO, YETKO CQOPMYIMPOBATH apryMEHTAIMIO, BBIMUCATH IIMTATHI,
MHEHUS CIEIHATICTOB.

B npoBegennn QUCKyccuu BbIIEISETCS HECKOIBKO 3TAIlOB.

Jrtan 1-ii, BBeleHHe B TUCKYCCHIO: (OPMYITMPOBAHKE MPOOJIEMBI U IIEJIeH TUCKYCCUH;

OTpeJieIeHue 3HAYMMOCTU IPOOJIEMBI, COBMECTHAs BBIPAOOTKA MPaBHJ TUCKYCCHH,
BBISICHEHHE OJJHO3HAYHOCTH MOHMMAHHUS TEMbI JUCKYCCHM, UCIOJIb3YEMbIX B HEW TEPMHUHOB,
TTOHSTHUH.

Jran 2-M, o0cyxkneHne MpodjeMbl: OOMEH yYaCTHUKAMU MHEHHUSAMH 110 KaXIOMY
Borpocy. Llens aTama - codparb MaKCUMyM MHEHUMN, UEH, TPEITIOKEHHUM, COOTHOCSA UX APYT C
JIPYTOM.

Jdran  3-i, MNoJABeleHHEe MTOroB  O00CY»JAeHHsl: BbIpabOTKAa  CTyIEHTaMU
COTJIACOBAaHHOTO MHEHHUS U IPUHATHE TPYIIIOBOTO PEIICHHUS.

Jlanee moABOASTCS WUTOTU JUCKYCCHM, 3aCIyLIMBAIOTCA U 3aLUIIAIOTCS MPOEKTHBIE
3aganus. Ilocme 3Toro mpoBoguTcss "MO3roBoH MMTYpM" MO HEPEUIEHHBIM MpoliemMam
JUCKYCCUM, @ TAK)K€ BBIABISIOTCS MPHUKJIAIHBIE ACIEKThl, KOTOPhIE MOXHO PEKOMEH/I0BATh
JUTSL BKJTFOUEHHUS B KYPCOBBIE U JTUTUIOMHBIE Pa0OTHI I B alipoOalfio Ha MIPAKTHKE.

CeMUHapbI-IUCKYCCUU TIPOBOJAATCA C LEIbI0 BBISBICHUS MHEHHUS CTYACHTOB IO
AKTyaJIbHBIM U MTPOOJIEMHBIM BOIIPOCAM.
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1. MeToanuyecKue PEKOMEHAAIUHA 10 MOATOTOBKE K CIa4Ye IK3AaMEHOB U 3a4€TOB

IK3amen - ofHA W3 BAXHEWIIMX yacTell y4eOHOrO Ipoliecca, MMEIoUas OrpoMHOE
3HaYCHHE.

Bo-niepBbIX, roTOBSICH K 3K3aMEHY, CTYJIEHT MPUBOJIUT B CUCTEMY 3HAHUS, TTOJTYYCHHbBIC
Ha JIEKLIMSIX, CEMUHAapax, MPaKTHYECKUX U Ja00paTOPHBIX 3aHATHUSIX, pa30UpaeTcs B TOM, UTO
OCTaJIOCh HEMOHSTHBIM, M TOTJAa HM3y4aemas UM JTUCIUIUIMHA MOXKET OBITh BOCIPHHSTA B
MOJIHOM O00beMe ¢ TMpHUCYHIel €l CTPOrocTbl0 U JIOTHYHOCTBIO, €€ MPAKTUYECKOU
HAMpaBJICHHOCTHIO. A 3TO YPE3BBIYAIHO BaYKHO JJISt OYIYIIETO CIEIHATUCTA.

Bo-BTOpBIX, KaXIblii XOueT OBITH BOJEBBIM M COOOpPA3UTEIbHBIM., BBIICPKAHHBIM U
[EJICYyCTPEMJICHHBIM, HMMETh XOPOIIYI0 MHaMsTh, HAay4UThCcAd OBICTPO HAXOAWTH Hambosee
palyoHaIbHOE pelIeHHe B TPYIHBIX cuTyarusx. OueBUHO, YTO BCE 3TU KayecTBa HE TOJIBKO
YKpalIaloT 4YeJIOBEKa, HO W JIENAIOT ero Hambosiee ACHCTBEHHBIM YIECHOM KOJUICKTHBA.
[lonroroBka © cjaaya »HK3aMeHa TIOMOTAlOT CTYACGHTY TIUIyO)Ke€ YCBOUTH H3ydaeMble
JUCLUTUIMHBL, TIPUOOPECTH HABBIKU U Ka4eCTBA, HEOOXOAMMBIE XOPOIIEMY CHECIHAIIHCTY.

Konewyno, ycmex Ha »53K3aMeHE BO MHOIOM OOYCIOBJIEH TEM, HACKOJIBKO
CHUCTEMAaTUYECKH M TIyOOKO paboTall CTyleHT B TeueHHe cemecTpa. COBEPIIEHHO OYEBUIHO,
YTO CEPHhE3HO MPOAYMATh U YCBOUTH COJIEP>KaHUE M3YUaeMbIX NUCLUHUILUINH 32 HECKOJIBKO JHEH
MOJArOTOBKUA K 3K3aMEHY MPOCTO HEBO3MOXKHO Ja)xe i1 OYeHb CIOCOOHOro cTyieHTta. U,
KpOME TOTr0, XOPOIIO HM3BECTHO, YTO OBICTPO BBIYYCHHbIE Ha MaMAITh pa3felbl y4eOHOM
JUCIUTUTMHBI TaK jke OBICTPO 3a0BIBAIOTCS MOCIIE CIAYM YK3aMeHa.

[Ipy moOAroTOBKE K HK3aMEHY CTYAEHTHI HE TOJBKO MOBTOPSIOT M J0padaThIBalOT
MaTepuan JUCHUIUIMHBI, KOTOPYIO OHU M3y4dald B TEUEHUE CEMECTpa, OHU 0000IIaIoT
MOJy4YEHHBIC 3HAHUS, OCMBICIIUBAIOT METOJOJIOTHIO MPEAMETA, €r0 CUCTEMY, BBIIEISIOT B HEM
OCHOBHOE M TJIABHOE, BOCIIPOM3BOJAT OOILIYI0O KapTHHY C TE€M, YTOOBI SICHEE ITOHSTH CBS3b
MEXy OTIEIbHBIMU dJIEMEHTaMH AUCUMILTUHBL Best Ta obobmiaromas pabota MpoxXoauT B
YCIIOBUSIX HANPSKEHHSI BOJIM U CO3HAHUS, MPU 3HAYUTEILHOM OTBJIEYEHUH OT MOBCEIHEBHOU
JKU3HU, T. €. B YCIIOBUAX, OJarONpUsTCTBYIONINX MOHUMAHUIO U 3aIIOMUHAHHUIO.

[ToaroToBka K sK3aMe€HaM COCTOUT B NPHUBEICHUM B MOPSIOK CBOMX 3HaHWil. [laxe
caMble CIIOCOOHBIE CTY/IEHThl HE B COCTOSIHUM B KOPOTKHM MEPHOJ 3a4€THO-IK3aMEHAIIMOHHON
CECCHM YCBOMTH MaTepHal LeJIOr0 CEMECTpPa, €CJIM OHHM HaJl HUM He paboTajau B CBOE BPEMs.
s Tex, KTo Mallo 3aHUMAaJICsl B CEMECTpe, SK3aMEeHbI MPUHECYT MaJIO MOJIb3BI: YTO OBICTPO
npoiaeHo, To OblcTpo M 3a0yaercd. M XOTS B HEKOTOpBIX CllydasX CTYJEHT MOXET
«IIPOCKOYUTHY» Uepe3 IK3aMEHAllMOHHBIM Oapbep, B €ro MOATOTOBKE OCTAHETCS CEpbEe3HbIN
po0et, TPYIHO BOCIIOJIHAEMBbII BIOCIEICTBUU.

OmnpenenyB Ha3Hau€HHE M POJIb SK3aMEHOB B Ipollecce OOYy4eHHs, MOIbITaeMcsl Ha
3TON OCHOBE MOSICHUTD, KaK Jy4Ille TOTOBUTHCS K HUM.

DKk3aMeHaM, KaK MPaBHIIo, MPEANIECTBYET 3allUTa KYPCOBBIX padoT (IPOEKTOB) U cliadya
3aueToB. K sK3aMeHaMm J10IycKaroTCsl TOJNBKO CTYAEHTHI, 3alIUTUBIINE BCE KYypCOBbIE paOOTHI
MPOEKTHI) W CHaBIIME Bce 3ayeThl. B By3e chaua 3a4eTOB OpPraHM30BaHa TaK, 4YTO TpU
CHUCTEMaTH4YeCKOW paboTe B TEYEHHE CEMECTPa, CBOCBPEMEHHOW W YCHEIIHOW cJadye BCEX
TEKYIUX padoT, MPeTyCMOTPEHHBIX I'pa)uKOM y4eOHOTO Impoliecca, OOiblIas yacTh 3a4eTOB
HE BBI3bIBACT MOBBIUIEHHON TPYAHOCTU y cTylaeHTa. CTyneHThl, paboTaBUINE B CEMECTPE IO
TUTaHY, MOAXOAT K 9K3aMEHAIIMOHHON cecCHM 03 HalpsHKeHUs, 0e3 U3NUIIIHEN 3aTpaThl CHII B
MOCIIEAHIONO, «3aUETHYI0» HEEIIIO.

[ToAaroToBKy K 3K3aMeHy CileAyeT HauyMHATh C MEPBOTO JHS M3YYEHUS JUCHUILIUHBI.
Kak mpaBmiio, Ha JEeKIUSAX MOJUYEPKUBAIOTCS Hanbosiee BaKHbIE W TPYJIHBIE BOIPOCHI WM
pa3zenbl TUCHUIUINHBI, TPpeOyolne BHUMATEIBHOTO U3YYeHUsS U 00ayMbIBaHus. HyXHO 3TH
BOIPOCHI BBIETUTH M 00513aTEIbHO MOCTApaThCsl pa300paThCsl B HUX, HE J0XKHUIAACh IK3aMeHa,
npopaboTaTh MX, TOTOBACH K CEMHUHApaMm, MPAKTHUYECKUM WM JTA0OPaTOPHBIM 3aHSITHIM,
nonpoOoBaTh CaMOCTOSTENILHO PEIIUTh HECKOJIBKO TUITOBBIX 3a1a4. M eciu, HECMOTpsI Ha 3To,
4acTh MaTepuasa OcTajlach HEYCBOGHHOM, HU B KOEM Clly4ae HeJb3sl YCIOKauBaThCs, HAJIESACh

17



Ha TO, YTO ITO HE MonajeTcs Ha sK3aMeHe. DakThl TOBOPAT 00 0OpaTHOM; €CITU T€ WIH JPYrue
BONPOCHl y4yeOHOM AUCHUIUIMHBI HE BOIUIM B 3K3aMEHAI[MOHHBIM OWJIET, MpenojaBaTelb
MOJKET MX 3a/1aTh (M 4acTo 3a7a€T) B BUJE TOMOIHUTEIbHBIX BOIIPOCOB.

ToyHO Takoe k€ OTHOUIEHHE [OJKHO OBITh BBIpa0OTAaHO K BOMpOCaM M 3ajayam,
NEPEUYHCICHHBIM B TporpamMme y4eOHOW IUCHMIUIMHBI, BBIIaBa€MOW CTyJEHTaM B Hayaje
cemectpa. OOBIYHO 3TU K€ BOMPOCH M AHAJOTUYHBIE 33Ja4U COJEPKATCS B IK3aMEHALMOHHBIX
ounerax. He cnenyer ocraBisTh 0e3 BHUMaHMS HHM OJHOTO pas3zeiia AUCLUUIUIMHBL €CIH He
yaJoch B 4E€M-TO pPa3o0paTbcs caMOMY, HY)KHO OOpaTUThCA K TOBapHILaM; €Clid M 3TO He
MIOMOTJIO BBIACHUTH KaKOW-IHOO BOMPOC J0 KOHIA, HY)XHO 00s3aTeNbHO 33aJaTh TOT BOIPOC
MIPENOIaBaTeNII0 HAa MPEA3K3aMEHAIMOHHONW KOHCYJIbTallMU. UYUpe3BbIYaiHO Ba)XHO IPUYYUTH
cedsl K YMEHHIO CaMOCTOSITEIbHO MBICIUTh, YUYMTbCS IyMaTb, OHMMATh CyThb Jena. OdeHb
MOJIE3HO TOcTe MPOPadOTKU KaKI0T0 pasjieia BOCCTAHOBUTD B MMaMATH COJEP>KaHUE U3YUYEHHOTO
MaTepHaia. KpaTKo 3alKcaB 3TO Ha JIUCTE OyMard. co3aaTh KapTy namMsaTH (YMCTBEHHYIO KapTy),
M300pa3uTh HEOOXOIUMBIE CXEMbl M YEpPTeX U (JIOTHKO-TpapUYeCKHue CXEMbI), HalpUMep,
0TOOpa3UTh MOCIEOBATEIBHOCTh BBIBOJA TeOpeMbl Win ¢opmynsl. Eciu 3Toro He caenarb, TO
OonpIIas 4yacTh MaTepuaia OCTaHETCS HE MOHATOM, a JIUIIb (OPMAIbHO 3ay4eHHOW, W IPH
IIEPBOM JK€ BOIIPOCE IK3AMEHATOpa CTYACHT yOeAuTcs B TOM, HAacCKOJIBKO NOBEPXHOCTHO OH
YCBOMJI MaTtepual.

B nepuoa 3x3aMeHallMOHHON CECCUU MPOUCXOIUT PE3KOE M3MEHEHUE pexuma paldoThl,
OTCYTCTBYET MOCEIICHHE 3aHATUN MO pacnucaHuio. [Ipu BCIKOM M3MEHEHUU pexuma paboTh
OUEHb BaXXHO CKOpEE MPHUCIOCOOUTHCA K HOBBIM YCiIOBUSAM. [103TOMYy HYyXHO cpa3y BbIOpaTh
TaKoOW peXuM paldOThI, KOTOPBIM COXpaHUIICS Obl B TEUEHHE BCEH CECCUU, T. €. MMOYTH Ha MECSII.
HeobOxonnmMo coctaBuTh Ui ce0si HOBBIM pacnopsoK AHS, Yyeperysl 3aHATUS ¢ OTAbIXOM. [l
TOr0 4YTOOBI COKpaTUTh MOTEPI0 BPEMEHHM Ha BKIIOYEHUE B paboTy, pabouyue Mepuojbl
1e1ecoo0pa3Ho JeNaTh JIUTENbHBIMM, pa3feiuB JEHb NPUMEPHO HAa TPU YACTH: C yTpa [0
obena, ¢ obea 10 y)KMHA U OT Y>KUHA 70 CHA.

Kaxnprit pabounii mepwoj IHA HAAO0 3aKaHYMBATh OTAbIXOM. Hawmydmnii oTnpix B
Nepuoj SK3aMEHAIIMOHHOW CECCHM - MPOTYJKa, KPAaTKOBPEMEHHas MPOOeKKa WM KaKoi-THO0
HEYTOMUTENbHBIN PU3NYeCKUil TPYI.

IIpy moAaroToBke K 5K3aMeHaM OCHOBHOE HaIlpaBlIEHHE JaroT IMporpamma ydeOHOi
JUCLUIUIMHBL U CTYJE€HYECKUI KOHCIEKT, KOTOpPbI€ yKa3bIBalOT, YTO HauboJiee BaKHO 3HATH U
yMmeTh jAenaTh. OCHOBHOM MaTepHall JOJDKEH MpopabaThiBaThCcsl MO Y4YEOHHMKY (€Cciau TakKoi
uMeeTcsl) U y4eOHBIM IOCOOHMSM, TaK KaK KOHCIEKTa JaJeKO HEIOCTaTOYHO JUIsl M3y4eHHS
JUCLHUIUIMHBL. YYeOHMK JOJDKEH OBbITh HM3yd4eH B TEUEHHME CEeMeCTpa, a Mepel 3K3aMEeHOM
COCpEeIOTOYbTE BHUMaHHME Ha OCHOBHBIX, HamOojee CIOXHBIX pasjenax. [loaroToBky mno
KOKIOMY pasfely cledyeT 3aKaHYMBaThb BOCCTAaHOBJIEHMEM II0 NaMITH €ro KpaTKoro
COJIep’KaHusl B JIOTMUECKON MOCIIE0BaTEIbHOCTH.

3a oauH - 1Ba JHSA O 3K3aMEHAa Ha3HaydaeTcsd KOHcyinbTauus. Eciam ee mpaBUIIbHO
UCIIOJIb30BaTh, OHA IpPHUHECET OOJBUIYI0 MOJb3y. BO BpeMsi KOHCyNbTallMM CTYAEHT HMEET
IIOJIHYIO BO3MOKHOCTD ITOJIyYUTh OTBET HA HEE HU SICHBIE €EMY BOIIPOCHI. A JUIsl 3TOTO OH JOJIKEH
npopaboTaTh 0 KOHCYJbTAl[MM BCE TeMbl NUCHUIUIMHBL. Kpome Toro, mpernojaaBarenb OyneT
OTBEYaTh Ha BOINPOCHI JAPYIHX CTYIEHTOB, YTO OyJeT Ui Bac MOBTOPEHHEM M 3aKpeIuIeHHUEM
3HaHuMU. W emie odeHb BakHOE OOCTOSITENBCTBO: IpENoJaBaTellb Ha KOHCYJIbTALUH, Kak
MPaBUIIO, OOpaIaeT BHUMaHUE Ha T€ BOIIPOCHI, IO KOTOPHIM Ha MPEABIAYIINX YK3aMEHAX OTBETHI
OBLIM HEYJOBIETBOPUTEIbHBIMH, a TaKke (UKCHPYET BHUMaHUE Ha HaubOosee TPYIHBIX TeMax
TUCIUIUIMHBL. HekoTopble CTyIeHTh HE MPHUXOAAT Ha KOHCYJIbTAlMM JHOO MOTOMY, YTO
CUMTAIOT, YTO y HUX HET BOIPOCOB K MPENoAaBaTello, JUO0 MOJAraimT, YTO y HUX M TaK Mallo
BpPEMEHH M JIyYIlle CaMOMY MPOYUTATh MaTepHall B KOHCIEKTEe WM U ydyeOHuKe. DTO IiIyOooKoe
3abmyxnenne. Hukakas npyras paboTa HE CMOXKET MPUHECTH CTOJb 3HAYUTEIHHOTO 3 dexTa
HaKaHyHE 7K3aME€Ha, KaK KOHCYJIbTallMs MPernoJaBaTels.

Ho xoHcynbTanus He MOXXKET BO3MECTUTH OTCYTCTBHS JJIUTENIbHOM paboThl B TeUEHHUE
ceMecTpa M MOMOYb 3a HECKOJIbKO YacOB OCBOMTH MaTepuall, TpeOyromuiics k sk3ameny. Ha
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KOHCYJIbTAIIMU CTYACHT MOJY4YaeT OTBETHl HA TPYAHBIC WJIM OCTABIIMECS HESICHBIMH BOIPOCHI U,
clenoBaTeNbHO, JopabarbiBaeTcsi MaTepuan. KoHcynbTanuum peKOMEHIyeTcs MOCelaTh,
MOATOTOBUB K HHMM BCE€ BOMNPOCHI, BBI3BIBAIOIIME COMHEHUs. Eciu CTyAaeHT mNpuaeT Ha
KOHCYJIbTAIIMIO, HEe NpopaboTaB BCEro MaTepuaia, IMoJib3a OT TaKOH KOHCYNbTaluu Oynaer

HCBCIIMKA.

Urak, ocnosHble cosemwl NS MONTOTOBKH K Clladye 3a4€TOB M JK3aMEHOB COCTOSIT B
CIICAYIOIIEM:

JydIIas MOJrOTOBKA K 3a4eTaM M HK3aMEHaM - paBHOMeEpHasi paboTa B TE€UEHUE BCETO
CEMecCTpa;

UCTIONIB3YHTE MPOTPaMMBbl yUEOHBIX AUCLUILIMH - 3TO OPTaHU3YeT BaIlly MMOATOTOBKY K
3a4eTaM U dK3aMeHaM;

YYUTBHIBAlTE, YTO JJISl TIOJHOLEHHOTO M3YYeHHs Y4eOHOW MUCHUIUIMHBI HEOOXOIUMO
BpeMS;

COCTAaBJISIUTE IUTaHBI pAaOOTHI BO BPEMEHH;

paboTaiiTe paBHOMEPHO U PUTMHUYHO;

KypCOBBI€ pabOTHI (IIPOEKTHI) JKEeNATEIbHO 3alIMIIATh 32 OJHY - JBE HEJIENH JI0 Hadana
3a4€THO-3K3aMEHAllMOHHON CEeCCHU;

BCE 3a4€Thl HEOOXOAMMO C/IaBaTh JI0 Havasa 3K3aMEHAIIMOHHOW CECCHH;

IIOMHHUTEC, YTO KOHCIICKT HC€ 3aMCHICT y‘-Ie6HI/IK u y‘Ie6HI)Ie HOCO6I/I9[, a ImoMoractr
BBIOpaTh U3 HETO OCHOBHBIE BOTIPOCHI M OTBETHI;

IIpU IMOATrOTOBKE HauOoJIbIllee BHUMAHHUE U BpEMA YHCHﬂﬁTC TPYAHBIM U HCIIOHATHBIM
BOIIPOCAaM y4eOHOH TUCLUIUIIHEI,

IPAMOTHO UCIIOJIB3YWTE KOHCYJIbTALlUH;

cOOJIOIaliTe MPAaBWIBHBIA PEXHUM TPYZIa U OTAbIXa BO BPEMsI CECCHH, 3TO COXPAHUT
paboTOCIIOCOOHOCTD U JACT XOPOIINE PE3yIbTaThl;

YUYHUTECh BIaJeTh COOO0I Ha 3a4eTe U IK3aMEHE;

YUYUTCCh TOYHO U KPATKO IIEpEaaBaTb CBOU MBICJIH, ITOACHAA UX, €CJIW HYXXHO, JIOTHKO-
rpagMYeCKUMHU CXEMaMH.

OdyeHb BaXXHBIM YCIIOBHUEM JJIsi IPAaBWIBHOTO pexuma paboThl B MEPUOJ SK3aMEHAIIMOHHOU
CeCCUU SIBISIETCS HOPMAIbHBIA COH, MHAue B JIEHb 3K3aMeHa He OyAeT 4yBcTBa 0OAPOCTH U
YBEPEHHOCTH.
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SAK/IIOYEHUE

Mertoanuyeckue yka3aHUs 10 BBINOJHEHHIO CaMOCTOSITEIbHOH pabOThl 00y4aroIuXcs
SBIISIIOTCSI HEOTHEMJIEMOM 4YacThio mporecca oOyueHuss B By3e. llpaBuibHas opraHu3zamus
CaMOCTOSITENIbHOW pabOThl MO3BOJISIET O0YYAIOIIMMCS Pa3BUBaTh YMEHUS U HaBBIKU B YCBOCHUM
U CHCTEMAaTU3alluy IpUoOpeTaeMbIX 3HaHHM, 00ecrieunBaeT BHICOKHI YypPOBEHb YCIIEBAEMOCTH B
nepuosl  oOydeHus, CHOcOOCTBYeT  (OPMHPOBAHHMIO  HAaBBIKOB  COBEPILIEHCTBOBAHUS
npodeCCHOHATBLHOTO MacTepcTBa. Takke BHEAyAMTOpPHOE BpeMs BKIOYaeT B ce0s
HOJArOTOBKY K ayJUTOPHBIM 3aHATHSM UM H3yYEHHE OTHCIBHBIX TEM, PpaCIIUpPSIOIUX |
YrIyOISIFOIIMX IPEICTaBICHNs 00y4aroIUXCs 10 pa3ienaM U3y4yaeMoW JUCIIUIUINHBL.

Takum oOpa3oM, oOyyaromMics UCHONb3YsS METOAMYECKHE YKa3aHUS MOXKET B
JIOCTAaTOYHOM 00BEME YCBOUTH M YCIIEIIHO PEaTN30BaTh KOHKPETHBIC 3HAHUS, YMEHHSI, HABBIKH U
HOJIYYUTh OMBIT IIPU BBINOJIHEHUH CIEAYIOUIUX YCIOBUIL:

1) cucremarnyeckast caMOCTOSTENbHAsE PaboOTa MO 3aKPEIUICHUIO TOJTYYECHHBIX 3HAHUN H
HaBBIKOB,;

2) 10OPOCOBECTHOE BBHIMOJIHEHUE 33/IaHUN;

3) BBISICHEHHE M YTOYHEHHE OTIENbHBIX MPEANOCHIIOK, YMO3aKIIOUEHUH U BBIBOJOB,
coJepKanmxcs B yaeOHOM Kypce;

4) comocTaBieHHE TOUYEK 3pEHMs Pa3IMYHBIX ABTOPOB IO 3aTpParMBacMbIM B y4eOHOM
Kypce mpoOiieMaM; BBISIBJIEHHE HETOYHOCTEH M HEKOPPEKTHOTO H3JIOKEHHUS MaTepuaia B
[EPUOJIMYECKOH U CrelnaIbHOM JIUTEpaType;

5) Nepuoau4YecKoe O3HAKOMJICHHE C MOCIEAHMMM TEOPETUUYECKUMHU U MPAKTUYECKUMHU
JOCTH)KEHUSIMH B 00J1aCTH YIPABJICHUS IIEPCOHANIOM,;

6) npoBeseHHE COOCTBEHHBIX HAYYHBIX M MPAKTUUYECKUX HCCIIEIOBAaHUI MO OJHON MM
HECKOJIbKUM aKTyalbHBIM Ipobsemam ais HR;

7) NOArOTOBKA HAy4HBIX CTaTed [uisl ONyOJMKOBaHUS B IEPUOJMUYECKON IeyaTH,
BBICTYIIJICHHE Ha HAYYHO-NIPAKTHUECKUX KOH(EpeHIMsX, ydacTue B pPaboTe CTYAEHYECKHX
Hay4YHBIX OOIIECTB, KPYIJIBIX CTOJIaX U JUCIYyTaX IO MpodjaemMaM YIpaBJIeHUs [IEPCOHAIOM.

KoHTpo:b pe3ynbTaToB BHEAYJUTOPHON CaMOCTOSITENIbHON padOThI CTYIEHTOB OCYILIECTBIISIETCS
B IIpejiesiaX BpeMEHH, OTBEICHHOI'O Ha 00s13aTelIbHbIe ydeOHbIe 3aHATHSI [0 JUCLUIUINHE
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BBEJAEHUE

Camocmoamensnana  paboma  cmyoeHmoé  MOXET  pacCMaTPUBAThCS  Kak
opranu3anonHas ¢opma oOy4eHHs - CHCTEMa MelarormyecKuX YCIOBH, 00ECIeunBaIONINX
yhpaBieHHe y4eOHOU IesITeNbHOCThIO CTYACHTOB IO OCBOCHHUIO 3HAHUN U yMEHUW B 00JIacTH
y4eOHOI U HAyYHOH IesATETbHOCTH 0€3 TOCTOPOHHEN TOMOIIIH.
CamocTosTenbHas paboTa CTYAEHTOB MIPOBOIAUTCS € LENbIO:
- CHUCTeMaTH3allMl M 3aKpEIJICHHUs TIOJIyYCHHBIX TEOPETHUYECKHX 3HAHUH U
NPAaKTUYECKUX YMEHHUN CTYICHTOB,

- yriiyOJeHus ¥ paclIMpEeHUs] TEOPETUYECKUX 3HAHMUIA;

- (opmupoBaHUS yYMEHHMH UCIOJNB30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CHeLHaIbHYI0 JTUTepaTypy;

- pa3BUTHS TO3HABATENBHBIX CIIOCOOHOCTEH M AKTUBHOCTH CTYJAEHTOB: TBOPUYECKOU
WHUIMATHBBI, CAMOCTOSTEIbHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH;

- (opMupoBaHUS CaMOCTOATENBHOCTH MBIIIJICHUS, CIIOCOOHOCTEH K CaMOpPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEau3alliu;

- (opmupoBanus mnpakTHUeCKHX (00mIEYy4eOHBIX M TPOPECCHOHATBHBIX) YMEHHHA |
HABBIKOB;

- Ppa3BUTHS HCCIIEOBATEIECKUX YMEHHN;

- TOJy4eHHs  HaBBIKOB  A(O(PEKTHUBHONW  CaMOCTOSATENbHONH  IpodecCHOHaTbHON
(MpakTUYECKON U HAyYHO-TEOPETUUECKOM ) 1eATEIbHOCTH.
B yue6GHOM mpoliecce BBIICISIOT IBa BUJIa CAMOCTOSITENIEHOM pabOThI:
- ayaWTopHas;
- BHeayIuTOpHas.
Ayoumopnas camocmoamenvHas paboma TO JACUUIUIMHE BBIMOJHACTCS Ha y4eOHBIX
3aHATUAX TOJ] HETIOCPEICTBEHHBIM PYKOBOACTBOM IPENOAaBaTes U M0 ero 3aJaHHuIo.
Bueayoumopnas camocmosmenvuasi paboma - TnaHupyemas ydeOHas, y4eOHO-
UCClieIoBaTeNbCKas, HayyHO-UCCIeloBaTeabCckasi paboTa CTYJIEHTOB, BBINOJHSAEMAas BO
BHEAYJAUTOPHOE BPEMS 10 3aJIaHHUIO U MPH METOANYECKOM PYKOBOJICTBE MperoiaBaTels, HOo 0e3
€ro HEMOCPeICTBEHHOTO Y4acTHs.
CamocrosiTenibHass paboTa, HE NPEAyCMOTpEeHHas 00pa3oBaTEeNbHON MPOTPaMMOH,
y4eOHbIM  IUIAaHOM M y4eOHO-METOJMYECKMMH  MaTepualaMH, pPAacKpBIBAIOLIUMH U
KOHKPETU3UPYIOIUMHU HUX COJIEPYKAHHUE, OCYIIECTBISIETCSl CTYJCHTAMH WHHUIIMATHBHO, C IIEJIHIO
peanu3ay COOCTBEHHBIX YU€OHBIX U HAYYHBIX HHTEPECOB.
Hnst 6onee >(pheKTUBHOTO BBIMOIHEHUS CAMOCTOSTEIHLHOM pabdOTHl MO JTUCHHUIIINHE
IpernojiaBaTesb PEKOMEHIYeT CTyJIEHTaM HCTOYHHMKHM M Y4eOHO-METOAMYEeCKHe MocoOus ais
paboThI, XapakTepuszyeT Hauboyiee palMOHAIBHYI0O METOIHMKY CaMOCTOSTEIBHOW pPabOTHI,
JIEMOHCTPHUPYET paHee BBIIOIHEHHBIE CTYACHTaMH paboThI U T. II.
[TogpazymeBaercsi HECKOJIBKO KaTETOPHI BUIOB CAMOCTOSITEIFHOW pabOTHI CTYACHTOB,
3HAYUTEJIbHAS YaCTh KOTOPBIX HAIIA OTPAXKEHUS B IaHHBIX METOUYECKUX PEKOMEH/IAIUAX
- paboTa ¢ ICTOYHHKAMH JIUTEPATYPHI U OQUITHATEHBIMU JTOKYMEHTaMH (UCHOIb308aHUE
OUOIUOMEUHO-UHDOPMAYUOHHOU CUCTIEMBL);

- BBINIOJIHEHHE 3aJaHUH JUTSI CAMOCTOSTEIILHOW PabOThI B paMKaxX y4eOHBIX JUCIHILIHNH
(pedpepamei, scce, domawmnue 3a0anus, peuwieHus NPAKMUKO-OPUECHMUPOBAHHBIX
3a0anutl);



- peamu3anmus ~ 3JEMEHTOB  HAYYHO-TICArOTHYECKOW  NMPAKTUKH  (paspabomka
MEMOOUUECKUX MAMepuaios, mecmos, memMamuieckux nopmaeonuo);

- peamu3anus DJIEMEHTOB  HAyYHO-HCCJICIOBATEIIBCKOM TPAKTHKH  (n0020moeKa
MEKCMO8 00KAA008, YUACmUe 8 UCCIe008AHUSX).

OCOOCHHOCTBIO  OpraHM3allMM  CaMOCTOSTEIBHOM pabOThl  CTYJACHTOB  SIBJISCTCS
HEOOXOJUMOCTh HE TOJBKO IMMOJrOTOBUTHCS K cJade 3adera, HO M CoOpaTh, OOOOIIHMTH,
CHUCTEMATHU3UPOBATh, IPOAHATU3NPOBATH HH(OPMAIIHIO 110 TEMaM JUCIUIUINHBI.

TexHosorwst  OpraHW3alMd  CaMOCTOSATENIbHOW  pabOThl  CTYACHTOB  BKIJIIOYACT
UCII0JIb30BaHNEe MH(POPMAIIMOHHBIX M MaTePUATBHO-TEXHUYECKUX PECYPCOB 00pa30BaTEIbLHOTO
YUPEIKIACHUS.

CamocTosTepbHas padoTa MOXKET OCYINECTBJISATHCS HMHIUBUAYAIbHO WM TPYIIIaMU
cryaentoBonline u Ha 3aHATHSAX B 3aBHCUMOCTH OT IEJIH, 00beMa, KOHKPETHOW TEeMaTHKH
CaMOCTOSITEIIEHOM pa0OThI, YPOBHS CIIOXKHOCTH, YPOBHSI YMEHHI CTY/ICHTOB.

B xauectBe (hopM M METOJOB KOHTPOJS BHEAYAUTOPHOW CaMOCTOATEIBHOH DPabOTHI
CTYJICHTOB MOT'YT OBITH HCIIOJIb30BaHBI OOMEH WH(GOPMAIMOHHBIMHU (halIaMH, CEMUHApPCKHE
3aHATHS, TECTUPOBAHUE, OMPOC, JOKIA/, pedepar, CaMOOTYEThI, KOHTPOJIbHBIC pabOThI, 3alUTa
TBOPYECKUX Pa0OT U 3JICKTPOHHBIX MPE3CHTALIUN U JIp.

KoHTponb  pe3y/ibTaTOB BHEAYAMTOPHOW CAMOCTOSITEIBHOH pabOThI  CTYJACHTOB
OCYILIECTBIISICTCS B IpEleiax BPEMEHH, OTBEICHHOTO Ha 00s3aTelbHbIC YYCOHBIC 3aHSATHS IO
JCIUATIIINHE.

1. MeToauuecKkue PEKOMEHIANNH 11O PCIICHHUIO ITPAKTUKO-OPUCHTUPOBAHHBIX 3aJaHui

Ilpakmuko-opuenmupoeannvie 3a0anus - memod ananuza cumyayuii. CyTb €ro
3aKJIFOYAETCA B TOM, UYTO CTYJAEHTAM IPEIaratoT OCMBICIUTD PEANIbHYIO JKU3HEHHYIO CUTYAIIHIO,
OTKCaHNUE KOTOPO OJJHOBPEMEHHO OTPaXKaeT He TOJIbKO KaKyl0-T1M00 MPaKTHUECKYIO MPo0ieMy,
HO W aKTYyaJU3UPYET OINPEIEICHHBIN KOMIUIEKC 3HAHWU, KOTOPBIM HEOOXOIMMO YCBOHUTH IPH
paszpenieHuu AaHHoi npobiemsl. [Ipu 3ToM cama npobiema He UMeeT OJJHO3HAUHBIX PELIeHUH.

Hcnons3oBanre MeToja MPaKkTUKO-OPHUEHTHUPOBAHHOTO 3aJaHUsl Kak 00pa3oBaTeNbHOMN
TEXHOJIOTHH TPO(eCCUOHATHFHO-OPUEHTUPOBAHHOTO OOYYEHHUS MPEACTaBIsAET COOOM CIOMKHBIN
IIPOLIECC, IIOXO0 MOIJAIOIIUNCS anropHTMmauHMl. @opManbHO MOYKHO BBIACIUTH CIIECIYIOIINE
JTaIlbI:

- O3HAaKOMJICHHE CTYIEHTOBC TEKCTOM;

- aHAJIN3 NPAKTUKO-OPUEHTHUPOBAHHOTO 3a/IaHU;

- opraHuzamnus OOCYXIEHUsS] TMPAKTUKO-OPUEHTUPOBAHHOTO 3aJaHus, JUCKYCCHH,
MIpE3EHTALNH;

- OULEHHMBAaHHE YYACTHUKOB JIMCKYCCHH;

- IOJBEIECHUE UTOIOB JUCKYCCHH.

O3HakoOMJIEHHME CTYJIEHTOB C TEKCTOM HPAKTUKO-OPUEHTUPOBAHHOTO 3aJlaHusl U
MOCJIEIYIOIUIN aHAIN3 IIPAKTUKO-OPUEHTUPOBAHHOTO 33JIaHUs Yalle BCErO OCYLIECTBISIOTCS 3a
HECKOJIKO JHEH J0 ero oOCYXKJIEeHHUS U pealln3yloTcsa KaKk CaMOCTOsITeNIbHAs padoTa CTY/IEHTOB,
pu HTOM BpeEMsA, OTBOAMMOE Ha TMOATOTOBKY, ONPEACISIETCS BHJAOM  MPAKTHUKO-
OpPUEHTUPOBAHHOTO 33/IaHUS, €r0 00BEMOM U CII0KHOCTBIO.

O6mas cxema pabOThI C IPAKTUKO-OPUEHTUPOBAHHOE 33JaHUEM Ha JJaHHOM 3Tare MOKET
OBITH TpEACTaBIeHa CIEAYIOIIUM O00pa3oM: B MEPBYIO OYEpeb CIEAYET BBISIBUTH KIFOUEBBIC
poOJIEMBbI MPAKTUKO-OPUEHTUPOBAHHOTO 33JIaHUS U MOHATH, KAKWE UMEHHO U3 MPEACTaBICHHBIX
JTAHHBIX BAYKHBI ISl PELIEHUS]; BOUTH B CUTYAllAOHHBIA KOHTEKCT IPAKTUKO-OPUEHTUPOBAHHOIO
3aJlaHusl, OTPEACNIUTh, KTO €ro TJIaBHBIC JEHCTBYIOIIHUE JUIA, OTOOpaTh (PaKThl M TIOHSTHS,

! HonropykoB A. Meto case-study kak coBpeMeHHast TEXHOJIOTHS TIPOPECCHOHATBHO -OPHEHTHPOBAHHOTO
o0yuenus [DnexTpoHHblii pecypc]. Pexum nocryma: /http://evolkov.net/case/case.study.html/
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HEOOXOAUMBIE NIl aHalu3a, MOHATh, KaKMe TPYJHOCTH MOTYT BO3HUKHYTh IPU pEIICHUH
3a[auu; CICAYIOIIUM 3TAIIOM SIBJISICTCS BHIOOP METO/1a MCCIIeIOBAHUS.

3HAKOMCTBO € HEOOJIBIIMMHU NPAKTUKO-OPHUEHTUPOBAHHOT'O 3aJJaHUSMHU U UX 00CYKAECHUE
MOYET OBITh OPraHW30BAaHO HEMOCPEJCTBEHHO HAa 3aHATUAX. [[pUHIIMNHMATIBHO BaXKHBIM B 3TOM
cilydae SIBJISIETCS TO, YTOObI 4acTh TEOPETUYECKOTO Kypca, Ha KOTOpOW Oasupyercsi MpakTHKO-
OpPUEHTHPOBAaHHOE 33/1aHue, ObLIa OBl MPOYUTAaHA U MPOpaboTaHa CTYICHTAMHU.

MaxkcumanbHasl 1oJib3a U3 paboThl HaJl NPAKTUKO-OPUEHTUPOBAHHOTO 3aJaHUAMHU OyAeT
U3BJICUEHA B TOM CIIydae, €CIIM aclUPaHTHl MPH MPEABAPUTEIHLHOM 3HAKOMCTBE C HUMH OyIyT
IIPUJEPIKUBATBCA CUCTEMATHYECKOTO IMOAXO0Ja K MX aHaJIM3y, OCHOBHBIE WHIard KOTOPOTO
IIPEJICTaBJICHBI HIDKE:

1. Beimummre U3 COOTBETCTBYIOLIMX Pa3/ieloB y4yeOHOM MUCLMIUIMHBI KIIIOYEBBIE HJIEH,
JUISL TOTO, YTOOBI OCBEXWUTH B MaMATH TEOPETUYECKHE KOHILEIIMH U TOAXOJbI, KOTOphle Bam
IIPEICTOUT UCIIOJIB30BaTh IIPU aHAJIN3E NPAKTUKO-OPUEHTUPOBAHHOTO 3aJaHUS.

2. berno mnpouyTuTEe NPAKTUKO-OPUEHTHUPOBAHHOE 3aJaHUE, UYTOObI COCTaBUTb O HEM
oO11ee npeacTaBiIeHue.

3. BHuMaTenpHO NPOUYTUTE BOIIPOCHI K IPAKTUKO-OPUEHTUPOBAHHOE 3a/laHNE U
ybeaurecs B TOM, 4T0 Bbl X0po1o nousy, yro Bac mpocsr caenats.

4. BHOBB NPOYTUTE TEKCT MPAKTUKO-OPUEHTUPOBAHHOIO 33JaHUS, BHUMATEJIbHO
bukcupys Bce GakTopbl WM MPOOIEMBbl, UMEIOLIUE OTHOIIEHUE K TOCTABICHHBIM BOIIPOCaM.

5. IlpukuHbTe, Kakue WA U KOHIENIMU COOTHOCSTCA ¢ IpobiieMamMu, KoTopbie Bam
IpeUIaraeTcsi pacCMOTPETh NMPH paboTe C MPaAKTUKO-OPUEHTHPOBAHHOE 331aHUEM.

Opranuzanus o0OCYXJEHUS IPaKTUKO-OPUEHTHPOBAHHOIO 3aJlaHUsl  IIpeJ]IoJiaraet
dopMynupoBaHuEe Iiepe] CTyAEHTaMHM BOIIPOCOB, BKIIIOUEHME HX B JIUCKYCCHIO. Borpocsl
OOBIYHO MOJrOTaBIMBAIOT 3apaHee W MPEUIaraloT CTYJEHTaM BMECTE€ C TEKCTOM MPaKTHUKO-
OpUEHTHpPOBaHHOTO 3a7aHus. [Ipu pa3dope yueOHON cuTyalK NpernoaaBaTeslb MOKET 3aHUMAaTh
AaKTUBHYIO WJIM TIACCHBHYIO TIO3HMIMIO, WHOTZA OH <«IHPIKHPYET» pa3dopoMm, a HHOTIa
OTrpaHUYMBAETCS MOJBEICHUEM NTOTOB IUCKYCCUH.

Opranm3anuss ~ OOCYXJE€HUS  NPAKTUKO-OPUEHTHPOBAHHBIX  3aJlaHUNl  OOBIYHO
OCHOBBIBAcTCs Ha JAByX Merogax. llepBblii M3 HMX HOCHT Ha3BaHHE TPAIULMOHHOTO
["apBapickoro meroga - OTKpbITasi JUCKYCCHsl. AJBTEpPHATUBHBIM METOIOM SBIISIETCS METO/,
CBSI3aHHBIN C MHIUBUYaJbHBIM UJIM TPYIIIOBBIM OIIPOCOM, B XOJI€ KOTOPOT'O aCIMPAHTHI JEJIAI0T
(dopManbHYIO YCTHYIO OLIEHKY CUTyallUM U IpEAjaraioT aHajiu3 IpeJCTaBJICHHOrO MPaKTUKO-
OPUEHTUPOBAHHOTO 3aJaHUsl, CBOM PELIECHUS U PEKOMEHAALNH, T.€. ACJAIOT NIPE3EHTALUI0. DTOT
METO] MO3BOJISIET HEKOTOPHIM CTYJAEHTaM MHHHUMH3UPOBATH WX y4YeOHbIE YCHUIIUS, TOCKOJBKY
KQKIBIA aCIUPAaHT ONPALIMBAETCS OJUH- JBa pas3a 3a 3aHsATHE. MeTox pa3BUBAET y CTYIEHTOB
KOMMYHHMKATHBHbIE HAaBbIKH, YUYUT UX YETKO BBIpa)kaTh CBOM MbICIH. OJIHAKO, 3TOT METOJ] MEHEE
JUHaMH4YeH, yeM [apBapickuii meron. B OTKpBITON NHMCKYCCHMM OpraHu3anus M KOHTPOJb
YYaCTHUKOB 00JIe€ CI0MKEH.

JucKyccua 3aHMMaeT LEeHTpalbHOEe MecTo B MeToJie. Ee 1nenecoo0pa3Ho MCHOIb30BATh B
TOM CcIy4yae, KOIJla acCHUpPaHTbl O00JIajaloT 3HAYMUTENbHOM CTENEHbIO 3pEJoCcTH U
CaMOCTOSITEIBHOCTH MBIIIJIEHUS, YMEIOT apryMEHTUPOBATh, JOKA3bIBATh U
00OCHOBBIBAaTh CBOIO TOYKY 3peHus. BakHelledl XapakTEpUCTUKON JIHUCKYCCUU SIBISIETCA
YPOBEHb €€ KOMIIETEHTHOCTH, KOTOPBIN CKJIAJIbIBAa€TCd M3 KOMIIETEHTHOCTH €€ Y4aCTHUKOB.
HenonroroBneHHOCTh CTYJIEHTOB K JUCKYCCHUU JAeNaeT ee (opMalbHOM, MpeBpallaeT B MpoIecce
BBITACKMBAHUS MU MH(OPMAIIUH Y MIPETIOAaBATENs, @ HE CAMOCTOSTENILHOE €€ JOObIBaHUE.

Oco0oe MecTo B OpraHu3alliy TUCKYCCHHM TpU OOCYKICHUM M aHalIu3€e IPaKTUKO-
OPUEHTUPOBAHHOIO 3aJaHHsA TPUHAMIESKUT HCIOJIB30BAHHUIO METOJAa TE€HEepaluuu WJEH,
MOJIYYMBIIET0 Ha3BaHUE «MO3TOBOM aTaKu» UM «MO3TOBOTO IITYpMay.

Memoo «m03206011 amaku» WIA «MO3TOBOTO IITypMa» ObUT mpenioxeH B 30-x rogax
npouioro croietus A. OcOopHOM Kak TpymnmoBoil Meroxa pemeHus mpoosiem. K konmy XX
CTOJIETUS ATOT METOJ pruoOpes 0co0yro MOMYISIPHOCTh B IPAKTUKE YIIPABICHUS U 00y4YeHUS He
TOJIbKO KaK CaMOCTOSTENIbHBI METOJ|, HO U KaK HCIIOJb30BaHHE B IMPOLIECCE JIEATEIbHOCTH C
LIENIBI0 YCUJICHHSI €€ MPOIYKTUBHOCTU. B mporecce o0ydeHus: «Mo3roBasi aTakay BBICTYMAET B



Ka4yecTBE Ba)KHEHIIIErO CPEJCTBAa Pa3BUTHs TBOPYECKOM AKTUBHOCTH CTYAEHTOB. «Mo3roBas
aTakay» BKJIIOYAET B ceOs TpH (a3sbl.

IlepBas ¢aza mpexncraBisgeT coOON BXOXKIEHHE B INCHUXOJIOTMYECKYI0 PAaCKOBAaHHOCTb,
OTKa3 OT CTEPEOTUIIHOCTH, CTpaxa IIOKAa3aTbCsl CMEIIHBIM M HEYJAYHUKOM; JIOCTUIAeTCs
co3/laHHeM OJIaronpUATHON MCUXOJOTMYECKOM OOCTAaHOBKM M B3aUMHOIO JOBEpHUs, KOTJa UICH
TEPAIOT aBTOPCTBO, CTAHOBATCA oOmmMHU. OCHOBHas 3aaada 3TOH (as3bl - yCIOKOUTHCS WU
PacKOBaThCH.

Bropas dasa - 370 coOCTBeHHO aTaka; 3ajava 3Toi (a3bl - HOPOAUTH MOTOK, JABUHY
uzael. «Mosrosas aTaka» B 3TOM (paze ocylecTBIIAETCs 10 CIEIYIOLUM IPUHIUIIAM:

*  €CTb MJief, - TOBOPIO, HET UJIEH, - HE MOJIUY;
*  TOOLIPSIETCS caMoe He00y3/1TaHHOE acCOLIMMPOBAaHUE, YeM OoJiee IMKOH MOKaxeTcs ujes,

TEM JIyYllE;

*  KOJIMYECTBO MPEUIOKEHHBIX UJEH OKHO OBITh KaK MOXKHO OOJIBIINM;
*  BBICKAa3aHHBIC UJICU Pa3pelIacTcs 3aMMCTBOBATh M KaK YTOJIHO KOMOMHUPOBATh, A TAKKE

BUJIOM3MEHSATh U YIy4llaTh;

*  HMCKJIIOYAETCs KPUTHKA, MOXKHO BBICKA3bIBATH JIFOOBIE MBICIIH 0€3 OOSI3HH, UTO UX

IPU3HAIOT TNIOXUMH, KPUTUKYIOIIKX JIMILIAIOT CJIOBA;

*  HE UMEIOT HUKAKOI'0 3HAYE€HHUS COLIMAJIbHBIE CTaTYChl Y4aCTHUKOB; 3TO a0COIIOTHAs

JI€MOKpAaTus U OAHOBPEMEHHO aBTOPUTAPU3M CyMaclle el uaeu;

*  BCE MJICH 3aIIUCBIBAIOTCS B IPOTOKOJIBHBIN CIIUCOK UIEH;
* BpeMsl BbICKa3bIBaHU - He Oosiee 1-2 MUHYT.

Tperpst daza mpencraBnser co0OW TBOPYECKHMH aHAIM3 HIACH C IETbI0 TIOMCKA
KOHCTPYKTHUBHOTO PELICHUs IPOOIEMBI 110 CIASAYIOIINUM IPaBUIIaM:

*  aHaJIM3UpPOBAThH BCE UAEU 0€3 AMCKPUMUHALMU KaKOH-T100 U3 HUX;

*  HallTu MecTo Hujiee B CUCTEME U HAlUTH CUCTEMY I10J1 UJIEIO;

* HE YMHOXaTh CYIIHOCTEH 0e3 HaJ0OHOCTH;

*  He JI0JDKHA HapylaThcs KpacoTa U U3SIIECTBO MOJYyYEHHOTO pe3ysbTara;

*  JIOJDKHO OBITh MIPUHIUITUAIEHO HOBOE BHJICHHE;

*  UIIU «OKEMUYY>KUHY B HABO3E».

B mertone mo3roBas araka NPUMEHSETCS NPU BO3HUKHOBEHHWH Y TPYIIbl pealbHbIX
3aTpyJHEHUN B OCMBICIEHUM CUTYyallUH, SBIIAETCA CPEACTBOM IMOBBIIIEHUS AaKTHUBHOCTHU
CTYJEHTOB. B 3TOM cMmbIciie MO3roBasi aTaka MpeiCcTaBiIseTcs] He KaKk MHCTPYMEHT IOMCKa HOBBIX
peLIeHU, XOTd M Takas ee pojib HEe MCKIIOYEHa, a Kak CBOe0Opa3sHOe «IOATAJIKMBAHHE» K
ITIO3HABATEIIBHOW aKTUBHOCTH.

Ilpesenmayua, nny NpeICTABICHNE PE3YJIbTATOB AHAIN3A IPAKTUKO-OPUEHTHPOBAHHOTO
3aJ]aHus, BBICTYA€T OYCHb BAKHBIM AaCIIEKTOM MeToaa case-Study. VYmenwe myOIuIHoO
IIPEICTAaBUTh HHTEIUIEKTYAJIbHBIM TPOAYKT, XOPOILIO €ro pPEKJIaMHUpOBaTh, II0Ka3aTb €ro
JIOCTOMHCTBA M BO3MOXHbIE HampaBieHUs 3(PPEKTHBHOIO MCIOIb30BAaHUS, a TAKKE BBICTOSITh
O/l IIKBAJIOM KPHUTHUKH, SIBISETCSI OYEHb IICHHBIM HMHTETPAJIbHBIM KAauyeCTBOM COBPEMEHHOIO
cnenuanucra. llpeseHtranus oTTauMBaeT MHOTHE TJIyOMHHBIE KadyecTBa JIMYHOCTH: BOJIIO,
yOeXKJIEHHOCTh, L€JIEHAPaBIEHHOCTh, JOCTOMHCTBO M T.I.; OHa BbIpAOATHIBAET HABBIKU
ny0IMYHOro 001IeHus, (OPMUPOBAHUS CBOETO COOCTBEHHOTO UMHU/ KA.

[Ty6nuynas (ycTHasi) mpe3eHTalusl MpeanojaracT MpeaCTaBIeHUE PEHIeHUH MpPaKTUKO-
OPUEHTUPOBAHHOTO 33/JIaHUs TPYIIE, OHA MaKCUMalIbHO BbIpa0OaThIBa€T HABBIKM MYOIUYHON
NEeSITeIbHOCTH M y4YacTHsl B JUCKYCCHU. YCTHas Npe3eHTalus o0lajgaeT CBOHCTBOM
KPaTKOBPEMEHHOTO BO3/CUCTBUS Ha CTYJEHTOB WU, IO3TOMY, TpyAHA s BOCIPUATHS U
3anoMuHaHus. CTeneHp MOArOTOBIECHHOCTH BBICTYNAIOIIETO IPOSBISAETCS B CIPOBOLMPOBAHHOMN
UM JHCKYCCHHU: JUIsl O3TOTO HeoOsA3aTelabHO [eNaTh BCE 3asBICHUS OYEBHAHBIMH U
HEONpOBEPKUMBIMU. Takasg IMojaya MmaTepuana NpU AHAIM3E IPAKTUKO-OPUEHTHUPOBAHHOTO
3aJJaHUsl MOYKET TMOCIY)XHTh HadajloM JucKyccuu. I[Ipu ycTHOW mpe3eHTaluu HEO0OXO0IUMO
YUNUTBHIBaTh SMOLIMOHAJIBHBIA HACTPOM BBICTYMAIOLIErO: OTHOIIEHHE U 3MOLUHU TOBOPSILErO
BHOCSIT CYHIECTBEHHBIH BKJIaJ B cooOmieHue. ONHUM M3 NPEUMYIIECTB IMyOJUYHON (YCTHOIN)
NPE3CHTAIMU SBJIETCS € THOKOCTh. OpaTop MOXKET OTKJIMKATHCS Ha M3MEHEHUS OKPY)KaIoIIeH
00CTaHOBKH, a/laliITUPOBATh CBOM CTUJIb U MaTepual, YyBCTBYSl HACTPOCHHE ayIUTOPHUU.
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HenyOnuunas npesentaius meHee 3¢ exTHa, HO oOydaromas poyib €¢ BeChMa BeJIHKa.
Yare Bcero HenmyOaMyuHas MPE3EeHTALUs BBICTYIAeT B BHJIE MOATOTOBKU OTYETA IO BHIOJIHECHUIO
3aJlaHus, IPH ITOM CTUMYJIHUPYIOTCS TaKHE KauecTBa, KaK YMEHHUE MOJArOTOBUTh TEKCT, TOUYHO U
aKKypaTHO COCTaBUTb OTYET, HE JOMYCTUTh OWHOKM B pacderax u T.A. l[loaroroska
NUCbMEHHOIO aHaJM3a IPAKTUKO-OPUEHTUPOBAHHOIO 3a/laHUsl aHAJOI'MYHAa IOATOTOBKE
YCTHOTO, C TOH pa3HHIEH, YTO MHUCHbMEHHBIC OTYETHI-IIPE3CHTAlMM OOBIYHO OoJee
CTPYKTYPUPOBaHbl U JeTaln3upoBaHbl. OCHOBHOE MPaBUJIO MHCbMEHHOI'O aHajIM3a MPaKTHKO-
OPUEHTHPOBAHHOTO 3aJlaHMs 3aKJIIOYaeTcs B TOM, YTOObI HM30erarb MPOCTOrO MOBTOPEHUS
UHpOpMaLUU U3 TEKCTa, MHPOpPMaLUs 0JDKHA OBbITh MpeACTaBlIeHA B NepepabOTaHHOM BHJE.
CaMbIM BaXHBIM IIPH 3TOM SBISICTCA COOCTBEHHBIH aHAIN3 NPEICTABICHHOTO MaTepuala, ero
COOTBETCTBYIOLI[As] HMHTEpIpeTalus M ClelaHHble IpeiokeHus. IlucbMeHHBIH oTYeT -
IpEe3CHTalUsl MOXKET C/AaBaTbCd 110 HCTEYEHMH HEKOTOPOro BpPEMEHM II0CJIE YCTHOM
IpPE3EeHTAllMM, 4YTO T[I03BOJIAET CTyAEHTaM OoJjiee TIIATENbHO IPOAHAIN3UPOBATh BCHO
UH(OPMALINIO, TIOITYYEHHYIO B X0/1€ AUCKYCCHU.

Kak mnucpbMeHHas, Tak W YCTHas IMpe3eHTalus pe3yJbTaTOB aHajiu3a IPaKTUKO-
OpPUEHTHPOBAHHOTO 3aJaHHsI MOXET OBbITh TPYNIIOBasi U WHAMBHIyanbHas. OTYET MOXET OBITh
UHIUBUIYAJIbHBIM WM TPYNIOBBIM B 3aBUCUMOCTH OT CJIOXHOCTM MU oOObeMa 3aJaHusl.
WNupuBuayanbHas npe3eHTanus GopMupyeT OTBETCTBEHHOCTh, COOPAaHHOCTD, BOJIIO; TPYIIIOBAs -
aHAJIUTUYECKUE CIOCOOHOCTH, YMEHHE 000011aTh MaTepuall, CACTEMHO BU/IETh IPOEKT.

OneHuBaHuE YYaCTHMKOB JIMCKYCCHM SIBIISIETCS BaKHeHIIeW mpobiemMolt oOyueHus
IOCPEJCTBOM METO/a IPAKTUKO-OPUEHTUPOBAHHOIO 3ajnaHus. [Ipu 3TOM  BBIIENAIOTCS
CIIeAYIONINE TPeOOBAaHUS K OLEHUBAHHUIO:

- OOBEKTUBHOCTbH - CO3/1aHUE YCIOBUIl, B KOTOPBIX Obl MAKCUMAJIbHO TOYHO BBISBIISUINCH
3HaHUSI 00ydaeMbIX, TPEABSBICHAE K HUM €IMHBIX TPeOOBaHMH, CIPaBEIJIMBOEC OTHOILICHHUE K
KaXJI0MY;

- 00OCHOBaHHOCTb OIICHOK - UX apryMEHTallus;

- CHUCTEeMaTHYHOCTb - BAKHEHIIMH IICHXOJIOTMYECKUH (aKTOp, OPraHU3YyIOUMH u
JUCHUATUTMHUPYIOIIANA  CTYJIEHTOB, (OPMUPYIOIMIMKA HACTOWYMBOCTH M YCTPEMIICHHOCTh B
JOCTHXKEHUH LIeIIH;

- BCECTOPOHHOCTb U ONTUMAJIbHOCTb.

OrneHMBaHNE YYAaCTHHMKOB JIUCKYCCHUHM IpENIoJiaraeT OLIEHWBAHUE HE CTOJBKO Habopa
OTpEe/IeNIEHHBIX 3HAHUM, CKOJBKO YMEHHUS CTYJIEHTOB aHAJIM3UpPOBAThb KOHKPETHYIO CHUTYaIHIo,
NPUHUMATD PELICHUE, IOTUIECKU MBICIIUTh.

CnenyeT OTMETHUTh, YTO OLIEHUBAETCS CojJep)KaTeiabHash aKTUBHOCTh CTY/IE€HTa B
JUCKYCCHM WJIN MyOJIMYHOW (YCTHOM) Mpe3eHTaluu, KOTopas BKJIIOYaeT B cels clenyromue
COCTaBJISIIOLIHE:

- BBICTYIUIEHHE, KOTOPOE XapaKTEPU3yET MONBITKY CEPbE3HOT0 IIPEIBAPUTEIBLHOTO

- aHanM3a (MpaBUIBLHOCTH MIpeITI0KEHUH,

MIOArOTOBJIEHHOCTb,
- apryMeHTUPOBAHHOCTH U T.1.);
- o0paiieHue BHMMAaHUS Ha OINpPEAETCHHBIM KpYyr BOIPOCOB, KOTOpbIE TpeOyroT
YTIyOJIEHHOTO 00CYXICHUS;

- BJIaJICHHE KaTeropHaJbHBbIM allapaToM, CTPEeMJICHHE JaBaTh ONPEICICHHS, BIBIATH

coiep>KaHuE TTOHITHI;

- JIEMOHCTpaLUsi yMEHHS JIOTUYECKH MBICIHUTh, €CIM TOYKH 3pEHHs, BBICKa3aHHBIC

paHbIIe, TOIBITOKUBAIOTCS U IPUBOJIAT K JIOTHYECKUM BBIBOJIAM;

- TpeAsIoKEHHE aNbTEePHATHB, KOTOPBIE paHbIlle OCTABATINCH O0€3 BHUMAHUS;

- Tpenso’KeHUe OIpeIeJICHHOro TUIaHa AeMCTBUM WM MJIaHa BOILJIOLIEHUS peIIeHNUS;

- OINpENEIIEHUE CYLIECTBEHHBIX JJIEMEHTOB, KOTODPBIE JIOJDKHBI YUUTBIBAThCS IPHU

aHaJIM3€e MPAKTUKO-OPUEHTUPOBAHHOTO 3a/1aHus;

- 3aMeTHOE€ ydacTHe B 00pabOTKe KOJIMYECTBEHHBIX JaHHBIX, IPOBEJICHUN PACUETOB;

- TOJBEJEHNE UTOTOB OOCYXKICHUSI.

[Tpu onleHMBaHUM aHATM3a MPAKTUKO-OPUEHTHUPOBAHHOTO 33/1aHUS, JAHHOTO CTYJEHTaMU
IpYU HEMYOIMYHOM (MMCbMEHHOW) PE3eHTALNUN YYUThIBAETCS:
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- ¢dopmynupoBKka W aHaIU3 OONBIIMHCTBA MPOOJEM, HMEIOMIUXCA B IPAKTHUKO-
OpPUEHTUPOBAHHOE 3a/IaHUE;

- (opmynupoBKa COOCTBEHHBIX BHIBOJIOB HA OCHOBAHMH MH(POPMAIIMH O MPAKTUKO-
OPUCHTHUPOBAHHOC 3a/IaHUC, KOTOPBIC OTIIMYAKOTCA OT BBIBOAOB APYTHUX CTYI[CHTOB;

- JIEMOHCTpAIHs aJICKBATHBIX aHATUTHYECKUX METOOB JJIsi 00pabOoTKH HH(pOpMaIum;

- COOTBCTCTBUC MNPUBCACHHBLIX B HTOI'C aHalin3a aprymMcHTOB pPAHCC BbIABICHHBIM
npoOemMaM, ClIeIaHHBIM BBIBO/IaM, OIICHKAM W MCIIOJIb30BAHHBIM aHATUTHYCCKHM METO/Ia

2. MeToauueckue YKa3aHUANO MOATIOTOBKE K OIIPOCY

CamocrosiTenbHas padoTa 00yJaromuXcs BKIIOYAET MOATOTOBKY K YCTHOMY HITH MHCHMEHHOMY
OnmpoCy Ha CCMHUHAPCKHUX 3aHATUAX. HJ’IH 3TOro 06yqa}01111/n71051 U3y4dacT JICKIHMHU, OCHOBHYIO H
JOMNOJHUTCIIbHYIO JIMTEPATYpPYy, HY6J'II/IKaIII/II/I, I/IH(I)OpMaHI/IIO nus3 HHTepHeT-pecprOB. Tembl u BOIIPOCHI K
CEMHUHAPCKUM 3aHATUAM, BOIIPOCHI AJIA CAMOKOHTPOJISA NPUBCACHBI B MCETOAUYCCKUX YKa3aHUIX II0
paszienaM U JOBOJSATCS O O0YUaIOIIUXCsl 3apaHee.

Ilucomennwiii onpoc

B cooTBeTrcTBUM C TEXHOJOTMYECKOW KapTOW NMHMCBMEHHBIM ONPOC SABISAETCA OJHOM M3
(bopM TeKyIero KOHTpOJIs YCIeBaeMOCTH CTYAECHTa 0 JaHHOU nuctuniause. [Ipu moaroroske k
IIICBMEHHOMY OINPOCY CTYAEHT JOJDKEH BHHMMATEIIBHO M3y4yaeT JIeKIUH, OCHOBHYIO H
JOTIONTHUTENBHYIO JINTeparypy, myonukanuu, naGopmanmo n3 UaTepHeT-pecypcoB. TeMbl U BOPOCH K
CEMHUHAPCKUM 3aHATUAM, BOIIPOCHI IAJId CAMOKOHTPOJISI NMPUBEACHBI B MCTOAMYECKUX YKa3aHUAX I10
paszenam u TOBOJSATCS 0 00ydJaronuxcs 3apaHee.

IIpu wu3ydeHum MaTepuayia CTYJEHT JOJDKEH YOEOUTbCA, YTO XOPOLIO IOHMMAeT
OCHOBHYIO TEPMHHOJIOTHIO TEMBI, YMEET €€ HCIIOIb30BATh B HY)KHOM KOHTeKcTe. JKenartesnbHO
COCTaBUTh KPAaTKUH KOHCHEKT OTBETa Ha IpeJIojaracMble BOIPOCHI MHUCBMEHHOH pPabOTHI,
9TOOBI yOEJWUTHCS B TOM, YTO CTYACHT BJAJEET MATEPHaJIOM M MOXKET apryMEHTHPOBAHO,
JOTMYHO M TPaMOTHO NHCBMEHHO H3JIOXKHUTh OTBET Ha Bompoc. Cienyer oOpaTuth ocoboe
BHUMaHHE Ha HaNKMCaHWe NPO(ecCHOHAIBHBIX TEPMHHOB, YTOOBI M30€ratb I'paMMaTHYeCKHX
omnbok B paborte. Ilpy u3yueHMM HOBOH Ui CTyJIEHTa TEPMHUHOJIOIMU PEKOMEHIYeTCs
U3TOTOBUTh KAapTOUKHM, KOTOpPbHIE COJEp’KaT HOBBIM TEPMUH U €ro pacmu@poBKy, UTO
3HAYUTEIBHO 00JIEryuT paboTy HajJ MaTepUAJIOM.

Yemmuouii onpoc

Ienbto ycTHOro cobeceoBaHUs SBISIOTCS O00OIIEHHE M 3aKperyieHHe H3y4eHHOTO
kypca. CTyaeHTaM Ipeaaraiorcs JUISIOCBELIEHUS! CKBO3HbIE KOHIENTYyalbHble TIpobseMsl. [Ipu
HOJTrOTOBKE CJIelyeT UCIOIb30BaTh JEKIIMOHHBIA MaTepral U yueOHyto aureparypy. s 6onee
NIyOOKOro TOCTMXKEHHs Kypca U 0Oojee OCHOBaTelIbHOW MOJTOTOBKH PEKOMEHIYeTCs
MIO3HAKOMUTBCS ¢ YKAa3aHHOW JOIOJHUTENIBHON JIUTepaTypou. 1'0TOBACH K ceMUHApy, CTYAEHT
JOJIKEH, MPEKIEe BCEro, 03HAKOMUTHCS C OOIIUM IUIAaHOM CeMUHapckoro 3aHstus. Cnemyet
BHHUMATENBHO MPOYECTh CBOM KOHCIIEKT JIEKIMH 10 U3y4aeMON TEME U PEKOMEHAYEMYIO K TEME
cemuHapa aurepaTypy. C HE3HAaKOMBIMH TEPMHHAMU U MOHATHSAMH CIEAYeT O3HAKOMMTHCS B
IpeIaraéMoM IJIOCCapUH, CII0Bape WU SHIMKIIONEN’.

Kpurepun kauecTBa ycTHOTO OTBETA.

1. ITpaBUABHOCTH OTBETA MO COJEPIKAHUIO.

2. TlonHOTA M TITyOMHAOTBETA.

3. Co3HaresnbHOCTh OTBETa(y4YUTHIBAETCS MOHUMAHHUE U3JIaraeMoro Marepuana).

4. Jloruka wu3NOXKEeHUsIMaTepuana (y4UTHIBA€TCS YMEHHE CTPOMTH  1IE€JOCTHBIMH,

MOCJIE0OBATENbHBIM  paccka3,  IPaMOTHO  MOJb30BaTbCs  NMPO(ecCHOHAIbHON

TEPMHUHOJIOTHEN).

*MeToaunueckue pEKOMEHAINH JUTSI CTYICHTOB [DIIeKTPOHHBIN pecypc]: Pexxum nocrymna:
http://lesgaft.spb.ru/sites/default/files/u57/metod.rekomendacii_dlya studentov 21.pdf
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5. PanroHanbHOCTh MCHOJB30BaHHBIX MPHEMOB U CIIOCOOOB pEIIeHHS MOCTaBICHHOU

yueOHOM 3amauyn (yYUTHIBACTCS YMEHHE HCIOJIB30BaTh Hamboiee MPOrPEecCUBHBIC U

s exTuBHBIEC CITOCOOBI JOCTHIKEHUS 1IEITH ).

6. CBoeBpeMeHHOCTh M 3(P(PEKTUBHOCTh HCIOIB30BAHUS HAIJBIIHBIX IOCOOMHA U

TEXHUYECKUX CPEACTB NpPU OTBETE (YUMTHIBAETCS IPAMOTHO U C TOJb30H MPUMEHSITh

HATJISTHOCTh Y IGMOHCTPAIIMOHHBIH OIBIT IPH YCTHOM OTBETE).

7. Vcnionb3oBaHue JAOMNOJHUTEILHOTO MaTepuaia (MPUBETCTBYETCS, HO HE 0053aTelabHO

JUISL BCEX CTYJIEHTOB).

8. PannoHanbHOCTh HUCIIOJIB30BAHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue (He ojo0psercs

3aTSIHYTOCTh  BBIIIOJHEHUSI 3a/JaHMs, YCTHOTO OTBE€Ta BO BpPEMEHH, C Y4YE€TOM

MH/MBHLYaTbHBIX 0COGCHHOCTEH CTYACHTOB)®,

OTBer Ha KaxAblii BONPOC U3 IJJaHA CEMHUHAPCKOTO 3aHATHUS JOJDKEH ObITh
COJIep)KaTeIbHBIM U apryMEHTUPOBAHHBIM. JlJii 3TOro cleayeT HCHOIb30BaTh JAOKYMEHTHI,
MOHOTpaUUIECKYI0, YICOHYIO M CIIPABOYHYIO JINTEPATYPY.

Jljis ycrienmHoi MOATrOTOBKM K YCTHOMY OMNPOCY, CTYIEHT JIOJDKEH 3aKOHCIIEKTHPOBATH
PEKOMEHIyeEMYIO JIUTEpaTypy, BHUMATEIbHO OCMBICIHTH JICKIIMOHHBIA MaTrepuaa U clelaTh
BbIBOJIBI. B cpeaHeM, MOAroToBKa K YCTHOMY ONPOCY MO OAHOMY CEMHHAPCKOMY 3aHSATHIO
3aHUMAaeT OT 2 710 4 4acOB B 3aBUCHUMOCTH OT CJIOXKHOCTH TE€Mbl U OCOOCHHOCTEU OpraHu3alluu
00y4aromuMcsi CBOH CaMOCTOSITEIbHON paOOTHI.

3.MeT0)mqec1me PE€KOMEHIAUHU MO MOATOTOBKE K MPAKTUYIECCKUM 3aHATUAM

Ha mpakTrueckux 3aHATHAX HEOOXOAMMO CTPEMHUTHCS K CAMOCTOSITEILHOMY PEIICHHIO
3aja4, Haxo/s i 9Toro 6onee 3¢dexTuBHBIE MeTOABL. [Ipy 3TOM cTyneHTaM HAAO0 MPUYYHUThH
ce0sl TOBOJIUTH PELIEHUs 3a7ad J0 KOHEYHOI'O «HJEaJbHOI0» OTBETA. JTO OYEHb BA)KHO IS
Oynymmx crenuanuctoB. [IpakThyeckue 3aHATUS BbIPAOATHIBAIOT HABBIKM CAMOCTOSITENBHOM
TBOPYECKOH paboTHI, pa3BUBAIOT MBICIUTEILHBIE CIIOCOOHOCTH.

[IpakTuueckoe 3aHsATHE — akTHBHas (opma y4eOHOTro Tmpolecca, JAOMOIHSIONIAS
TEOPETUYECKHI KypC WJIM JIGKIMOHHYIO YacTh Y4eOHON NMCIHIUTMHBI M MPHU3BaHHAS MOMOIIb
00y4aromuMCsl OCBOUTBHCSI B <«IIPOCTPAHCTBE» (TEMaTHKE) AMCLUIUIMHBI, CAaMOCTOSATEJIBHO
IPOONEPUPOBATH TEOPETUUECKUMHU 3HAHUSIMHU Ha KOHKPETHOM y4eOHOM MaTepHaiie.

ITpoaomKUTENTPHOCTh OJJHOIO MPAKTUYECKOTO 3aHATHS — OT 2 10 4 akaAeMHUYeCKHX
yacoB. OOmiast 70151 TPaKTHUECKUX 3aHITUNA B yueOHOM BpeMeHHU Ha JucHuIuimHy — ot 10 mo 20
OPOLIEHTOB (TIpM YCIOBMM, YTO BCE AaKTHBHbIE (OpMBI 3aiiMyT B Y4eOHOM BpEMEHM Ha
nucturmuHy oT 40 10 60 mpoIeHTOoB).

JUis TpaKkTUYeCKOro 3aHATUS B KauyecTBE TEMbl BBIOMpAETCsl OOBIYHO Takas ydeOHas
3a/la4a, KOTOpas IMpPEAnoJjlaraeT He CYIIECTBEHHbIE DSBPUCTHYECKHE U aHAJIUTUYECKUE
HaNpsDKEHUs U MPOJIBUKEHUS, a TOTPEOHOCTh 00YYarOIIErocs «IoTporaTth» MaTepual, ono3HaTh
B KOHKPETHOM TO 00Ilee, 0 4eM TrOBOpPWJIOCh B JeKkuuu. Hampumep, mpu paccMOTpeHUU
BOIPOCOB OIUIATHI TPYZAa, MOTUBALMM TpyAa U mpobiem Ge3paboruisl B Poccun umeer cmbica
IIPOBECTU NMPAKTUYECKUE 3aHATHUS CO CIEAYIOIIMMH CloKeTamH 3anaHuii: «Pacuer 3apaboTHOM
IaTel pabOTHUKOB MpeanpusTus». «Pa3paboTka MexaHW3Ma MOTHMBAallMM TpyAa Ha
npeanpustan N». «B dyem mpuunHbl 1 ocobeHHOCTH Oe3pabotuiiel B Poccuu?y. Ilocnennss
TeMa MpearnosiaraeT y>k€ HEKOTOPYI aHaJMTHYEeCKylo cocTaBisitonryto. OcHOBHas 3ajaua
NIEPBOI M3 ATHX TEM - CAMHUM TTOCUYUTATh 3apa0O0THYIO TUIATY ISl pa3IMYHBIX TPYI PAOOTHUKOB
Ha MpUMepe 3a1aHHBIX MTapaMeTPOB JJIsi KOHKPETHOTO MPEANPUATHS, T. €. CAETaTh PacueThl «KaK
Ha TPaKTUKE», BTOPOH — JaTh COOCTBEHHBI BAapWAHT MOTHBAIIMOHHON TOJUTHKH IS
OPEINPUATHS, YYUTHIBasi 0COOEHHOCTH JTAHHOTO O0BEKTa, OTPACIU U T.1.; TPETbel — OMUPAsCh
Ha TEOPETHYECKHE 3HAaHWS B 001acT mpolieM 3aHITOCTH Hu 0e3padOTHIBI, a TaKXKe

*Meromuueckue PEKOMEHJALNY ISl CTYJEHTOB [ DIEKTPOHHBIN pecypc]:
http://priab.ru/images/metod_agro/Metod_Inostran_yazyk 35.03.04_Agro_15.01.2016.pdf

9



http://priab.ru/images/metod_agro/Metod_Inostran_yazyk_35.03.04_Agro_15.01.2016.pdf

CTaTHUCTUYECKUE MaTepHallbl, CAEIaTh aBTOPCKUE BBHIBOJABI O BUAAX 0€3pabOTHUILIbI, XapaKTEPHBIX
i Pocenn, 1 MX Ipu4MHAX, a TAKXKe MPEATI0KUTh MEPhI M0 MUHUMH3AIUN 0e3paboTHIIbI.

[lepen mpoBeneHueM 3aHITHS TOJKEH OBITH MMOATOTOBJIEH CIIELHANBHBIM MaTepral — TOT
00BEKT, KOTOPBIM OOYyYalolIMecss CTAaHyT OIEPUPOBATh, AKTUBHM3HMPYS CBOM TEOPETHUYECKHUE
(oOmue) 3HaHWS W TEM caMbIM, NpUOOpeTas HABBIKM BBIPAOOTKH YBEPEHHBIX CYKICHUU H
OCYIIECTBIICHUSI KOHKPETHBIX ACHCTBUM.

JlomoNHUTENbHBIA  MaTepuan Il MPAKTUYECKOrO0 3aHATUS JIydlle [OJIYYUTh Y
npernojiaBaTesl 3apaHee, 4YTOOBl y CTYACHTOB ObUIa BO3MOXXHOCTH IIPOCMOTPETH €ro M
MOJTOTOBUTH BOIIPOCHI.

YcnoBus JOMKHBI OBITH TaKHUMH, YTOOBI KaXKIBIH MOT padOTaTh CaMOCTOSITENBHO OT
Hayajga /10 KoHIa. B ayautopun HOMKHBI OBITH «I10J PYKOW» HEOOXOAMMBIE CIPABOYHUKU U
TEKCTHl 3aKOHOB M HOPMATUBHBIX aKTOB IO TEMaTHUKe 3aHATHA. UTOOBI clenaTh MPaKTUYECKOe
3aHATHE MaKCUMalbHO 3(PQPEKTUBHBIM, HAJO 3apaHee MOJATOTOBUTh U H3YUUTh MaTepual IO
Han0oJiee UHTEPECHBIM M MIPAKTUYECKH BAKHBIM TEMaM.

Oco0eHHOCTH TPAKTHUUECKOT0 3aHATHUS C UCIIOIb30BAHUEM KOMITBIOTEPA

Jnst Toro 4toObl TOBBICUTH 3(P(GEKTUBHOCTH MPOBEACHUS MPAKTUYECKOTO 3aHATHUS,
MOJKET UCMOJIb30BaTHCS KOMIIBIOTEP MO CIAEAYIOUIUM HAlpPaBICHUSIM:

- mouck uHpopmammu B VHTepHETE O TMOCTAaBIEHHOH MpoOJieMe: B 3TOM Cilydae
IpenojaBaTeNb MPEICTaBIsieT OO0YyJarolIMMCA IepeuYeHb PEKOMEHIYEeMbIX ISl TOCEHICHHUS
WNHTepHeT-canTos;

- HCMOJb30BaHUE MPUKIIAJAHBIX 00YyYaIOIIUX MPOTPaMM;

- BBINOJHEHUE 33/IaHUI C HMCIIOJIb30BAaHHEM OOYYarOIIMMHUCS 3apaHee YCTaHOBJICHHBIX
npenoaaBaTeseM Nporpamm;

- HCIOJB30BaHMUE MPOTPAMMHOTO 00ECIICUEeHHUS IIPU MTPOBEJCHUN 3aHATHUI, CBI3aHHBIX C
MOJIEJTUPOBAHUEM COIUATBHO-DPKOHOMUYECKUX MTPOLIECCOB.

4. MeToanuyecKkue peKOMEHIAIUH 10 MOAT0TOBKE CeMUHAPCKUM 3aHITHAM

CemuHap npeaCcTaBIseT CO00H KOMILIEKCHYIO (hOPMY M 3aBEpLIAIONIee 3BEHO B H3YUYCHHH
OTIPENIEIEHHBIX TEM, MPEIYCMOTPEHHBIX MPOTpaMMON y4eOHOW AUCHUILTUHBI. KOMIUIEKCHOCTh
JNaHHOM (opMBbl 3aHATUH ompexaensercs TeM, 4YTO B XoJe €€ TNpPOBEJIEHHUs COYETaITCs
BBICTYIUICHHS OOYYaroIMXCs M MPENoAaBaTessl: pacCMOTpPEeHHE o0cCykaaeMoi mpoOiemMbl U
aHaJM3 Pa3JIMYHbIX, YaCTO JUCKYCCHOHHBIX IO3UIMH; 0OCYXJIeHHe MHEHUI 00ydaroumxcs U
pasbsicHeHue (KOHCYJIbTAINS) TPenogaBaress; yriryOJIeHHOe H3y9eHnEe TEOPHH U IPHOOpETEHNE
HaBBIKOB YMEHHsI €€ HCII0JIb30BaTh B MPAKTUYECKON paboTe.

ITo cBoeMy Ha3HA4YEHHIO CEMHHAp, B MPOIECCe KOTOPOro 0OCYyKAaeTcs Ta WINM HHas
Hay4Has npo0Jjema, ciocoOCTBYeT:

- YrayOJeHHOMY U3Y4YEHHIO OIPEAENEHHOTO pasjena ydeOHOW JIMCHUIUIMHEI,

3aKpEIUICHUI0 3HAaHUH;

- 0TpabOTKE METOAOIOTHU ¥ METOJUYECKUX ITPHEMOB ITO3HAHHMS;

- BbIpa0OTKE aHAIMTUYECKUX CHOCOOHOCTEH, yMeHUs 00001eHus U GopMyIupoBaHUs

BBIBOJIOB;

- TpHOOPETEHUI0 HABBIKOB HCIOJIb30BAHMS HAYYHBIX 3HAHUH B MPAKTHUECKON
JIeSITEIIbHOCTH;

- BBIpa0OTKE YMEHHUS KpaTKo, apryMEHTHPOBAaHHO W SICHO H3Jarath 0OCYyXKJaeMble
BOIIPOCHI;

- OCYILIECTBJICHHIO KOHTPOJIS PEnoaBaTes 3a X0JJ0M 00yUYeHHUS.

CemuHappl mpencTaBiseT coOOH JHCKYCCHIO B TIpenenax OOCYKIaeMOil TeMbl
(mpoGemsl). Jluckyccusi IOMOTraeT y4acTHHKaM CeMUHapa MpHoOpecTH 0ojee COBEpIICHHBIE
3HAHUA, MPOHUKHYTh B CYTh H3Yy4aeMbIX MpodOieMm. BpipaboTaTh METOMOJNOTHIO, OBIAJIEThH
METOJaMU aHajlIM3a COLMAIBbHO-3KOHOMHYECKUX mporeccoB. OOCyxXaeHHe O0MKHO HOCHUTh
TBOPUYECKUN XapaKTep C YETKOW U yOeAUTETbHON apryMeHTalueH.

Ilo cBo€l cTpyKType ceMUHAp HAYMHAETCSl CO BCTYNUTENIBHOTO CIOBa MpenojaBaress, B
KOTOPOM KpPAaTKO H3JIaraloTcsi MECTO M 3HadeHHe 00CyxkaaeMoil Tembl (IpoOsieMbl) B JaHHOU
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JTUCIIUIUIMHE, HAallOMUHAIOTCSA TOPSIIOK W HampaBlieHusi ee obOcyxneHus. KoHkperusupyercs
paHee U3BECTHBIN 00yJaromuMCs TUIaH IpoBeeHus 3ausaTus. [locne 3Toro HayMHaeTCs Mpolecc
0o0CyXXJIeHHSI BOIPOCOB OOYyYaIOUIMMHUCS. 3aBEepIIAeTCs 3aHITHE 3aKIIOUUTEIbHBIM CIIOBOM
penoaaBaress.

[IpoBeneHne cCeMHMHAPCKUX 3aHATHA B pamMkax ydeOHoW rpymmbl (20 - 25 4YenoBek)
MO3BOJISIET 00ECTIEYNTh AKTUBHOE y4acTUE B 00CYKICHUU TPOOIEMbI BCEX NMPUCYTCTBYIOIIUX.

[To xoay oOCyXaeHHs] TEMbl IOMHUTE, YTO U3YYEHHE TEOPHH JOKHO OBITH CBSI3aHO C
ompezeneHueM (BbIPaOOTKOW) CPENCTB, MyTeH NPUMEHEHUS TEOPETHUECKUX TIOJIOKEHUH B
MPAKTUYECKON JIeATENbHOCTH, HANpHUMEp, MpPH BBINOJHEHUH (YHKIUN TOCyAapCTBEHHOTO
ciyxaiero. B To jxe BpeMsi BaXHO HE CBECTH OOCYKIEHHE HAy4yHOM IMpOOJIEMBbI TOJIBKO K
nepeckasy ciydaeB U3 MPaKTUKHU pabOThl, K KPUTHKE UMEIOIIUX MECTO HelnocTaTkoB. J{uckyccun
MMEIOT BaXHOE 3HAYEHME: ydaT JUCLMILUIMHE YMA, YMEHUIO BBICTYNATh 10 CYLIECTBY, MBICIUTD
JIOTUYECKH, BBIJEISS TJIABHOE, KPUTUYECKH OLIEHNUBATh BBICTYIUIEHUS! YYaCTHUKOB CEMUHApa.

B npouecce nposenenus ceMruHapa oOydaromuecss MOI'yT MCIIO/Ib30BaTh Pa3HOOOpa3HbIE
no cmoeil ¢opMe U XxapakTepy mnocobuss (0T JOCKM CMEIOM JO CaMbIX COBPEMEHHBIX
TEXHUYECKHUX CPEJNICTB), AEMOHCTPUPYS (PAaKTUUECKUH, B TOM YHCIIE CTATUCTHUYECKUI MaTepuall,
yOequTeNbHO TOATBEPKAAIOIIMNA TEOPETUYECKUE BBIBOABI M TOJIOKEHHUsA. B 3aBepuieHue
o0cyauTe pe3yabTaThl padOThl CEMUHApa U CAETATe BHIBOJIBI, YTO XOPOIIO YCBOEHO, a HaJl YeM
CleqyeT JOMOJHUTEIBHO TOpaboTaTh.

B mensx oS¢dQexTuBHOCTH CEeMUHApCKUX 3aHATHH HEOOXoauMma OOCTOsSTeNbHAs
MOJArOTOBKA K MX IpoBeAeHHI0. B Hayane cemecTpa (yueOHOro rofa) BO3bMHUTE B OMOIMOTEKE
HEO0OXOUMbIE METOJUYECKHE MaTepuajbl JJisi CBOEBPEMEHHOH MOATOTOBKM K ceMuHapaMm. Bo
BpeMsl JICKIUH, CBA3AHHBIX C TEMOW CEMHMHAPCKOTO 3aHATHA, CleAyeT oOpallaTh BHUMAaHHE HA
TO, YTO HEOOXOAMMO [OMOJIHUTEIBHO M3YyYUTh IpPU TMOJATOTOBKE K CEMHHApy (HOBBIE
opuIMaNbHble JOKYMEHTBI, CTaThbll B MEPHUOJUYECKHX JKypHAIaX, BHOBb BBIIIE/IINE
MOHOIpauu u T.1.).

5.MeToanyecKkue peKOMEHIAIHM 10 MOATOTOBKE K c/1ave IK3aMEeHOB H 324€TOB

IK3amen - onHA W3 BaKHEHIIMX yYacTed ydyeOHOro Mpolecca, MMEIoIIas OrpOMHOE
3HaYCHHUE.

Bo-nepBbIX, TOTOBSICh K 3K3aMEHY, CTYJIEHT MPHUBOAUT B CUCTEMY 3HAHMS, MOJyUEHHbIE
Ha JICKOHAX, CCMHUHApax, MNPaKTHYCCKUX H na6opaT0pH51x 3aHATHUAX, pa361/1paeTcsl B TOM, 4TO
OCTaJIOCh HEMOHATHBIM, M TOTJ]a U3y4YaeMasi UM JTUCLMIIIMHA MOXET OBbITh BOCIIPUHATA B TIOJTHOM
00beMe C TIPUCYIEH € CTPOrOoCThIO U JIOTHYHOCTBIO, €€ MPAKTUYECKON HANpaBlI€HHOCTHIO. A
3TO YpE3BBIYAMHO BaXKHO JJIs OyIyLIEro CreluaaInucTa.

BO-BTOpBIX, K&)KI[BIfI X04UeT OBITH BOJIEBLIM WU COO6pa3I/ITCJ'IBHI)IM., BBIICPIKAaHHBIM H
LEJIEyCTPEMJICHHBIM, HMMETh XOpOIIYI0 MaMsATh, HAy4YUThCS OBICTPO HaxXOIUTh Hauboiee
PpauOHaJIbHOC PCUHICHUC B TPYAHBLIX CHUTYyallUAX. O‘-IGBI/II[HO, YTO BCC I3TH Kadye€CTBa HE TOJIBKO
YKpalIaloT 4YeloBeKa, HO M JIeNalT ero Haumbosiee [eHCTBEHHBIM WIEHOM KOJUIEKTHBA.
[TonroroBka u caaya sK3aMeHa IOMOTAlOT CTYJIEHTY I1y0)Ke YCBOUTh U3ydaeMble TUCIUIUIMHBI,
nproOpecTy HaBBIKM M Ka4eCcTBa, HEOOXOMMbIE XOPOIIEMY CIEIHAIICTY.

KoneuHo, ycrex Ha 5K3aMeHE BO MHOTOM OOYCIIOBIIEH T€M, HACKOJIBKO CHCTEMATHYECKH
U riy0oko paboTan CTyAeHT B TedeHHe cemecTpa. COBEpIIEHHO OYEBHMIHO, YTO CEPhE3HO
npoaymMaTrb U YCBOUTH COACPKAHUEC U3YyYACMbIX AUCIHUILIMH 3a HECKOJIBKO JIHeI\/’I IIOATOTOBKH K
9K3aMeHY MPOCTO HEBO3MOXHO JlaXke Il O4eHb CrIocoOHOro cTyneHTa. M, kpoMe Toro, Xopouo
W3BECTHO, YTO OBICTPO BBHIYUYCHHBIC HA MAMATh Pa3/elibl YYeOHOW NUCIUIUIMHBI TaK e OBICTPO
3a0BIBAIOTCS TMOCIIE CIaYH IK3aMEHa.

HpI/I IMOATOTOBKE K OJOK3aMCHY CTYACHTBI HC TOJBKO IIOBTOPAIOT M )IOpa6aTI)IBaIOT
MaTepuajg JUCHUIUIMHBL, KOTOPYIO OHH M3y4yald B TEYEHHE CeMecTpa, OHU 00001aroT
MMOJIYYCHHBIC 3HAHUA, OCMBICIMBAIOT METOJO0JIOTHIO MMPEAMETA, €0 CUCTEMY, BBIACIAIOT B HEM
OCHOBHOE M TJIaBHOE, BOCTIPOU3BOAT OOIIYI0 KAaPTUHY C TEM, YTOOBI SICHEE MOHATH CBA3b MEXKIY
OTJIEIbHBIMU AJIEMEHTAMU JUCHUILIMHBEL. Bces 3Ta o6o0maromas pabora NpoXoIuT B YCIOBUSAX
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HANIPsDKEHUS BOJIM U CO3HAHMS, DU 3HAYUTEILHOM OTBJICYEHUH OT IIOBCEIHEBHOM JKHU3HH, T. €. B
YCIIOBUSX, OJIaronpUATCTBYIOUIMX TOHUMAHUIO U 3aIIOMUHAHUIO.

[ToaroTroBka Kk 3K3aME€HAM COCTOMT B INPUBEACHUU B MOPSIOK CBOMX 3HaHUU. [laxke
caMble CIIOCOOHBIE CTY/AEHTHI HE B COCTOSIHUM B KOPOTKMI MEpHO] 3a4€THO-IK3aMEHAI[MOHHON
CECCHUU YCBOMTH MaTepHall LIeJIoro CeMeCTpa, €CJIM OHU HaJl HUM He paboTaiu B cBoe Bpems. [l
TeX, KTO MajJO0 3aHUMAJICS B CEMECTpe, IK3aMEHbl MPHUHECYT MaJi0 TMOJIB3BI: 4TO OBICTPO
npoiineHo, To OblcTpo M 3a0yaercs. W XOTS B HEKOTOPBIX CIydasX CTYAEHT MOMKET
«IIPOCKOUYUTHY» 4Yepe3 HK3aMEHALlMOHHBIH Oapbep, B €ro IMOATOTOBKE OCTAHETCS CEPbE3HBIN
po0e1, TPYIHO BOCIIOJIHAEMBIN BIIOCIEICTBHH.

OnpenenyuB Ha3HAYEHUE U POJIb IK3AMEHOB B IIPOLIECCE 00YUEHMSI, IONBITAEMCS] Ha 3TON
OCHOBE IIOSICHUTD, KaK JIy4llle TOTOBUTHCS K HUM.

DK3aMeHaM, KaK MPaBHiIo, IPEAMIECTBYET 3alUTa KypCOBBIX padoT (MPOEKTOB) U claya
3a4eToB. K 3K3amMeHaM JOIYCKAIOTCsl TOJIBKO CTY/AEHTHI, 3aIlUTUBIIME BCE KYpPCOBBbIE PaOOTHI
IPOEKThI) W CHaBIIME BCEe 3aueThl. B By3e cJaya 3a4eTOB OpraHuM3oBaHa TakK, 4YTO IPHU
cucTeMaTHYecko paboTe B TEYEHHE CEMEecCTpa, CBOEBPEMEHHOM M YCHEIIHOW caaye Bcex
TEKyIUX paboT, MPeayCMOTPEHHBIX TpaguKOM yueOHOTO mpoliecca, OobIIast 4acTh 3a4eTOB HE
BbI3bIBACT IOBBIIIEHHON TPYAHOCTHU y cTyAeHTa. CTyIeHThl, paboTaBIINEe B CEMECTPE IO IUIaHy,
HNOAXOJAT K DK3aMEHALMOHHOW ceccuu 0e3 HampspKeHus, 0e3 W3JIMIIHEH 3aTpaThl CHJI B
MOCJIEAHIONO, «3aUETHYI0» HEEIIIO.

[loAroToBKy K sK3aMeHy cieAyeT HauMHATh C IEPBOro JHS U3y4eHUs TUCUUIUIMHBL. Kak
IPaBUJIO, Ha JIEKLHUAX MMOAYEPKUBAIOTCSA Hambosee BaXKHbIE M TPYIHBIE BOMPOCHI MM Pa3/ieibl
JUCLUIUIMHBL, TpeOyIOIIe BHUMATEIbHOTO M3yuyeHUs U 00ayMmbiBaHusA. HyXHO 3TH BOIpOCHI
BBIJICJINTh M 0053aTENIbHO IOCTapaThCsi pa3o0paTbCsi B HUX, HE JOXKHMIASACh SK3aMEHa,
npopaboTarh HX, TOTOBSICh K CEMHUHapaM, HPAKTUYECKUM WM JaOOpaTOpHBIM 3aHATHUSM,
HOMPOOOBaTh CAMOCTOSITENILHO PELIUTh HECKOJIBKO THIOBBIX 3aaay. M eciu, HeCMOTps Ha 3To,
yacTh MaTepHualla OCTajlaCh HEYCBOEHHOM, HU B KOEM CIIy4yae HeJlb3sl yCIIOKauBaThCs, HAAESICh HA
TO, YTO ATO HE MOMNaJAeTcs Ha 3k3ameHe. DakThl TOBOPAT 00 0OpaTHOM; €Clid Te€ WIU JIpyrue
BOTIPOCHI Y4eOHOM MUCHUIUIMHBI HE BOILIM B AK3aMEHAIIMOHHBIN OHMIIET, IpenojaBaTeilb MOKET
UX 3a7aTh (M 4acTo 3aJ1aeT) B BHUJIE IOMOJIHUTEIILHBIX BOIIPOCOB.

TouHo Takoe e OTHOIIEHWE IOJDKHO OBITh BBIPAOOTAHO K BOMpPOCAaM W 3ajadam,
NEPEYUCICHHBIM B MporpaMme y4eOHOW JUCHMILIMHBI, BBIAABa€MOW CTyJEHTaM B Hadyaje
cemectpa. OOBIYHO 3TH ke BOMPOCHI M AHAJOTUYHBIE 33Ja4U COJAEPKATCS B IK3aMEHAIlMOHHBIX
6unerax. He cnenyer ocraBisaTh 0e3 BHUMaHHS HM OJHOTO paszjeiia AUCLUUIUIMHBL €CIH He
yajJoch B 4E€M-TO pa3o0paTbCcsi caMOMY, HY)KHO OOpaTUTbCS K TOBapuIaM; €CIU U 3TO He
MIOMOTJIO BBIACHUTH KakoW-JIMOO BOMPOC A0 KOHIA, HY)KHO 00s3aTE€JIbHO 3a7aTh 3TOT BOIPOC
MIPENOIABATENI0 HA IPEA3K3aAMEHAIMOHHONW KOHCYJIbTalMU. Upe3BbIYaHO BaXHO IPUYYHUTH
ce0s K yMEHHUIO CaMOCTOSITENIbHO MBICIHUTB, YUYUTHCS JyMaTh, NMOHMMAaTh CyTh jena. OueHb
MI0JIE3HO TOCJe MPOPadOTKU KaK0T0 pa3jiesa BOCCTAHOBUTD B MAMSTH COJEpKaHUE U3y4YEHHOTO
MaTepHala. KpaTKo 3alKcaB 3TO Ha JIUCTe Oymard. co3aTh KapTy NaMsaTH (YMCTBEHHYIO KapTy),
M300pa3uTh HEOOXOIMMBIE CXEMbl U YepTeXH (JOTMKO-TpadUUYeCKHUEe CXEMbl), HampHuMep,
0TOOpa3uTh MOCIEeI0BATENbHOCTh BbIBOJA TeOpeMbl iU Gopmyibl. Eciu aToro He caenats, TO
OosbiIas yacTb MaTepuaja OCTAaHETCS HE IMOHATOM, a JuIb (OopMalbHO 3ay4eHHOM, W IpH
IEPBOM K€ BOIIPOCE HK3aMEHATOpa CTYJIEHT yOEAUTCS B TOM, HACKOJIBKO IMOBEPXHOCTHO OH
YCBOMJI MaTepual.

B nepuoa sx3aMeHAlMOHHON CecCHU MPOMCXOIUT Pe3Koe M3MEHEHHE peKkuMa padoTHI,
OTCYTCTBYET MOCELIEHHE 3aHSITUN Mo pacnucaHuio. [Ipu BCIKOM M3MEHEHUHU peXuMma padoTh
OUYCHb BAXKHO CKOpee MPHCIOCOOUTHCA K HOBBIM yCIOBHAM. [l0oaTOMY HYXXHO cpa3y BBIOpaTh
TaKoN peXuM paldoThl, KOTOPBIM COXpaHUJICS Obl B TE€UEHHE BCE CECCUU, T. €. IOUYTHU Ha MECHI.
Heo6xoaumo coctaButTh A1t ceOs HOBBIM PACHOPSIOK IHS, Yepeays 3aHATHS ¢ OTabIXxoM. Jlims
TOr0 4YTOOBI COKpaTUTh IOTEPI0 BPEMEHHM Ha BKIIOYEHHE B paboTy, pabouue Mepuojibl
1enecoo0pasHo Jienarh JUIMTENbHBIMU, pa3JeliuB JIeHb MPUMEPHO Ha TPH YacTH: C yTpa 0
obena, c o0ea 10 y’)KMHA B OT y)KHWHA JI0 CHA.
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Kaxnprit pabounii mepwoj IHS HAJAO0 3aKaHYMBATh OTIABIXOM. Hawmydmunii oTnpix B
NEepUoJ SK3aMEHAIIMOHHON CECCHH - IMPOTyJKa, KpaTKOBPEMEHHasl MpoOex Ka UM KaKoH-InOo
HEYTOMUTEIbHBIN (HPU3UIECKUN TPY/IL.

IIpu moAaroToBke K HK3aMEHaM OCHOBHOE HAIpaBlIEHHE Jar0T IMporpamma ydeOHOM
JUCLUIUIMHBL M CTY€HYECKMH KOHCIEKT, KOTOPbIE YKa3bIBAlOT, YTO HauOoJiee Ba)XXKHO 3HATh U
yMmeTh nenatb. OCHOBHOM MaTepuall JOJDKEH MpopadaThiBaTbes MO yYEeOHHMKY (eciu Takou
UMEeTCs1) U y4yeOHBIM IMOCOOMSM, TaK KaK KOHCIIEKTa JajeKO HEeJIO0CTaTOYHO MJIs U3y4YCHMS
JUCLHUIUIMHBL, Y4YeOHHMK JOJDKEH OBITh M3ydeH B TEYCHHE CEMEeCTpa, a Mepel 3K3aMEHOM
COCpPEIOTOUBTE BHUMAaHME HAa OCHOBHBIX, Hambosee CIOXKHBIX paszzaenax. [loaroroeky mno
KOKIOMY pasfelny cleAyeT 3aKaHYMBaThb BOCCTAaHOBJIEHHMEM [0 TMaMsITH €ro KpaTKoro
COJICpKAHUS B JIOTHYECKOM MOCII€0BATEILHOCTH.

3a omuH - JBa JHA 10 SK3aME€HAa Ha3HadaeTcs KoHcyinbTauusa. Eciau ee mpaBUIBHO
UCIOJIb30BaTh, OHA IPUHECET OOJIBLIYIO I0JIb3y. BO BpeMs KOHCYJbTAllMU CTYJEHT HMEET
IIOJIHYIO BO3MOKHOCTD ITOJIyYUTh OTBET Ha HEE HU SICHBIE €EMY BOIIPOCHI. A JUIsl 3TOT0 OH JIOJIKEH
npopaboTaTh 10 KOHCYJIbTallMM Bce TeMbl AucuUIUIMHBL. Kpome Toro, mpemnojaBarens Oyner
OTBEUYaTh HA BOIPOCH! JAPYTUX CTYJIEHTOB, 4TO OyJAET Jjs Bac IOBTOPEHUEM U 3aKpEILIEHUEM
3HaHUi. U eme oyeHb BakHOE OOCTOATENBLCTBO: MPENOJABATeNh HAa KOHCYJIbTAllUM, Kak
IIpaBUJIO, OOpaIaeT BHUMaHUE Ha T€ BOIIPOCHI, IO KOTOPHIM Ha MPEABIAYIINX IK3aMEHAX OTBETHI
ObUIM HEYJOBJIETBOPUTENBHBIMHY, a TaKXe (PUKCHpYeT BHUMaHUE Ha Hauboyiee TPYIHBIX TeMax
JUCHUIUIMHBL. HekoTopble CTyleHThl HE MNPUXOAAT Ha KOHCYJIbTallMM JHOO MOTOMY, YTO
CUHTAIOT, YTO Y HUX HET BONPOCOB K IpEenojaBaTeito, JM00 MosiaraiT, 4T0 y HUX U TaK MaJlo
BPEMEHH M JIyYIlle CaMOMY MPOYUTATh MaTepHall B KOHCIEKTE WM U ydyeOHUKe. DTO TIIyOoKoe
3abnyxaenne. Hukakas apyras paboTra He CMOXET HPUHECTH CTOJIb 3HAYUTENBHOro 3¢ deKTa
HaKaHyHE 9K3aMEHa, KaK KOHCYJIbTallKs [IpernojaBaTes.

Ho koHcynbTanus He MOKET BO3MECTHTb OTCYTCTBUS JJIMTENIBHON PabOThl B TEUEHHE
ceMecTpa M IOMOYb 32 HECKOJbKO YacOB OCBOMTH MarepHall, TpeOyrouuiics K 3k3ameHy. Ha
KOHCYJIbTAllUM CTYZEHT MOJy4aeT OTBEThl Ha TPYJHbIC WM OCTABILUECS HESICHBIMHM BOIPOCHI U,
cleoBaTeNbHO, JopabarbiBaeTcsi Marepuan. KoHcynpTanuum peKoMeHAyeTcsi IoceulaTh,
HNOJArOTOBUB K HHUM BCE€ BOIPOCHI, BBI3BIBAIOLINE COMHEHUsA. Eciau cTylneHT mnpuaer Ha
KOHCYJIbTAIMIO, HE MpOopadoTaB BCEro Marepuaja, Mojib3a OT TaKOW KOHCYJIbTaMU OynaeT
HEBEJMKA.

OdeHb BaXXHBIM YCIIOBUEM JJIsi TPAaBWIBHOTO pexuma paboTel B  MEPHOL
DK3aMEHALIMOHHOW CECCUU SBIJIAETCS HOPMaJIbHBIM COH. [loAroToBKa K 3K3aMeHy HE JOJDKHA
UATH B ymepd CHy, MHaye B JEHb 3K3aMeHa He OyJeT 4YyBCTBa CBEXECTH U 00JpocCTH,
HEOOXOIUMBIX Ul XOpPOIIMX OTBETOB. Beduep HakaHyHe 5K3aMeHa PEKOMEH]IyeM 3aKOHUYUTh
HEOOJIBIIION MPOTYIIKOM.

Wtak, ocHosHbie cosembvl 111 TOATOTOBKU K CIadye 3a4€TOB M 3K3aMEHOB COCTOST B
CIIETYIOIIEM:

- Jly4uias MOATOTOBKA K 3a4eTaM M 3K3aMeHaM - paBHOMEpHas paboTa B T€UEHUE BCETO

ceMecTpa;

- HCIOJIB3YiTe MporpaMMbl y4eOHBIX AUCHUIUIUH - 3TO OPraHU3YeT Bally MOJATOTOBKY K

3aueTaM U dK3aMeHaMm;

- YYMUTBIBaiTe, YTO JJIS MOJHOLIEHHOTO M3Y4eHHUs y4eOHOW AUCHUIIMHBI HEOOXO0AUMO

BpeMS;

- COCTaBIISIATE IJIaHbI pabOTHI BO BPEMEHH;

- paboTaiiTe paBHOMEPHO U PUTMUYHO;

- KypcoBble paboThI (ITPOEKTHI) JKEIATENbHO 3alUIIATh 32 OAHY - JABE HEJCIH 10 Hayaja

3a4€THO-IK3aMEHAllMOHHOMN CECCUU;
- BCE 3a4eThl HEOOXOUMO ClIaBaTh 10 Hayaia HK3aMEHAIlMOHHOHN CecCHH;
- TIOMHHTE, YTO KOHCIIEKT HE€ 3aMeHseT Y4eOHHUK U y4yeOHble MOocoOHus, a MOMOraeT
BBIOpATh U3 HETO OCHOBHBIE BOIIPOCHI 1 OTBETHI,

- TpH NOJArOTOBKE HauOOJIblllee BHUMAHUE U BpeMs YAENNUTe TPYJHbIM U HEMOHSITHBIM
BOINpOCaM y4eOHOU AUCHUIUINHBL

- TPaMOTHO UCHOJb3YHTE KOHCYJIbTALlUU;
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- coOumroyaiiTe PaBUIIBHBIA PEKUM TPyJa W OTABIXa BO BPEMs CECCHH, 3TO COXPAHUT
paboTOCIIOCOOHOCTH U AACT XOPOIIHNE PEe3yIbTaThI;

- y4HTeCh BIIaJIETh COOO Ha 3a4YeTe U dK3aMEHE;

- YYHUTCCh TOUHO U KpaTKO INCPCAaBaATb CBOU MBICIIH, IMMOACHAA UX, €CJIU HYXXHO, JIOTHUKO-
rpadu4ecKMH CXEMaMH.

3AKVIIOYEHUE

MeToauyeckue yka3aHUS MO BBIIOJIHEHUIO CaMOCTOSATEIbHONW paboThl 00ydaromInXcs
SBIISIIOTCSI HEOTHEMJIEMOM 4YacThio Tmporecca oOyueHuss B By3e. llpaBuibpHas opraHu3anus
CaMOCTOSITENIbHOM pabOThl MO3BOJISIET O0OYUYAIOIIUMCS pa3BUBaTh YMEHHUS U HABBIKU B YCBOCHHHU
U CHCTeMaTHU3alluH MPUOOpEeTaeMbIX 3HAHUN, 00ECTICUNBACT BHICOKUI YPOBEHb YCIIEBAEMOCTH B
nepuos,  oOydeHHs, CHocoOCTBYeT  (OPMHPOBAHUIO  HABBIKOB  COBEPLICHCTBOBAHUS
npodeCCHOHATBLHOTO MacTepcTBa. Takke BHEayAMTOpPHOE BpeMs BKIOYaeT B ce0s
MOATOTOBKY K ayJWTOPHBIM 3aHATUSAM M H3YYEHUE OTHAEIBHBIX TEM, paCIIMPAIOIINX U
YrIyOISIFOIIMX IPEICTaBICHUs 00y4aroIUXCs 10 pa3iesaM U3y4yaeMon JUCIUIUINHBL.

Takum o00pa3om, OOydarOUIUIiCS UCHONB3YS METOJIUWYECKHE YyKa3aHUsS MOXKET B
JIOCTaTOYHOM 00bEME YCBOUTH U YCIEIIHO pealn30BaThb KOHKPETHbIE 3HAHUS, YMEHUS, HABBIKU
Y TIOJIYYHUTb OIBIT IPU BBINOJIHEHUU CIEIYIOUIUX YCIOBUM:

1) cucremaruueckas caMOCTOsITENIbHAs paboTa 10 3aKPEIUICHUIO MOJIYYE€HHbIX 3HAHUN U
HaBBIKOB;

2) 10OPOCOBECTHOE BBHIMOJIHEHUE 33/IaHUN;

3) BBISICHEHHE U YTOYHEHHUE OTAENbHBIX MPEINOCHUIOK, YMO3AKIIOYEHUH U BBIBOJOB,
coJepKanmxcs B yaeOHOM Kypce;

4) comocTaBlieHHE TOYEK 3PEHUS PA3TUYHBIX aBTOPOB MO 3aTparuBaeMbIM B y4eOHOM
Kypce mpoOiieMaM; BBISIBJIEHHE HETOYHOCTEH M HEKOPPEKTHOTO H3JIOKEHHUS MaTepuaia B
MEPUOIUYECKON U CIIEHUAIbHOM JIUTEpaTypeE;

5) nepuoaMYecKOoe O3HAKOMJICHHE C IOCIEAHUMM TEOPETUYECKMMHU U MPAKTUYECKUMU
JOCTH)KEHUSIMH B 00J1aCTH YIPABJIEHUs IEPCOHANIOM,;

6) npoBeseHNE COOCTBEHHBIX HAayYHBIX M MPAKTHUUECKUX HCCIIETOBAaHUI MO OJHON WM
HECKOJIbKUM aKTyalbHBIM IIpobneMam amst HR;

7) MOATOTOBKA HAay4HBIX CTaTed JUIsl ONMYOJMKOBAaHHA B IEPUOAMYECKON IeuaTy,
BBICTYIIJICHHE Ha HAYYHO-TIPAKTHUECKUX KOH(EpEeHIMIX, ydacTue B pPaboTe CTYAEHYECKHUX
Hay4YHBIX OOIIECTB, KPYIJIBIX CTOJIaX U JUCIYyTax IO MpodjaemMaM YIpaBJIeHUs [IEPCOHAIOM.
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|. CamocTosiTe1bHast padoTa, 00ecneYnBaOIasl MOATOTOBKY K ay/ANTOPHBIM 3aHATHAM

1. IloBTOpEHHE MaTEePHAIA IPAKTHYECKUX 3aHATHH
[IpakTHyeckue 3aHsTHSI HAIIPABIICHBI HA Pa3BUTHE YMEHHI HHOS3BIYHOT'O TOBOPEHUS B pPaMKax
3aganabix PIIJ] Tem: ObiToBast cdepa oOmenus (I u Mosi cembsi); yaeOHO-TIO3HABaTeNbHas cepa
obmenus (I m moe oOpa3oBaHuUE); CONUATBLHO-KYIbTYpHast chepa obmenus (S u mos crpana. S u
MUp); mpodeccuonanbHas cdepa oomenus (5 1 Mos Oyayias CrieuaaTbHOCTh).

Iloozomoevme yCIMHblﬁ pacckasz no meme Ha ocHoee npednoofcennozo:
My family

My name is Vladimir Petrov. [ am ... years old. I was born in 19... in Nizhniy Tagil. I went to
school when I was 7. In 20... I finished school number 10 in Ekaterinburg. This year I entered the Ural
State Mining University. In five years | shall graduate from this University.

I live in the center of Ekaterinburg. I work at the Ministry of Foreign Trade. I’'m an engineer &
I am also a student. Many engineers in our Ministry learn foreign languages.

My family is not large. I have a wife & two children. My wife’s name is Ann & children’s
names are Nick & Natalie.

My wife is an economist. My wife is a young woman. She is twenty — nine years old. She
works at the Ministry of Foreign Trade, too. She goes to the office every day. My wife doesn’t learn
English. She already knows English very well. She reads many English books, magazines &
newspapers. My wife is also a student. She learns German. She likes languages very much & is going
to learn French next year.

My daughter is a girl of ten. She goes to school. She has a lot of subjects at school. She also
learns English. She also helps her mother at home.

My son is a little boy. He was born five years ago. | take him to the kindergarten every
morning.

My parents are not old. My father is 53. He is an engineer. He graduated from The Ural
Polytechnical Institute. He works at a big plant. My mother is 51. She is a teacher. She teaches Russian
at school. She graduated from the Leningrad Teachers’ Training University.

My sister’s name is Katya. She works at an office. Besides she studies at an Evening
Department. She is married. Her husband is a doctor. He works at a hospital. They have a little son. He
is only six months old.

My elder brother, Boris by name, does not stay with us. He lives in Gorky in a large two-
roomed flat. He is a designer. He has also a family of his own. He has a wife & two children: a boy &
a girl. Their son is already a pupil. My brother & his family often come to see us. We also visit them
sometimes.

| also have a grandfather & a grandmother. They are pensioners. My grandmother looks after
the house & does the cooking. We usually take our children to the country in summer to stay with their
grandparents. They love their grandchildren very much.

Iloozomoevme ycmeu? Pacckasz no meme nHa oCHoese npeoﬂoafceunozo:
My student’s life

I’'m a student of The Ural State Mining University. I have been a student only one month. I
can’t speak English very well yet. | am just a beginner. | live in a hostel. It is rather a long way from
the University. In fact, it takes me about an hour to get to the University. But it gives me no trouble at
all, as I like to get up early. I don’t need an alarm-clock to wake me up. | am an early - riser.

Though the hostel is far from the University it is very comfortable & has all modern
conveniences.

As a rule I get up at 6.30, do morning exercises & have shower. I don’t have a bath in the
morning; | have a bath before | go to bed.



For breakfast | have a boiled egg & a cup of coffee in order not to waste the time. At about 7.30
I am quite ready to go. It is about 5 minutes walk from the hostel to the stop. | usually take the 7.40.
bus. | walk to the stop as | have plenty of time to catch my bus.

I come to the University 5 minutes before the lesson begins. So | can have a chat with my
friends. The majority of my group mates are from Ekaterinburg the others either come from different
towns of our country. We usually have a lot of things to talk about.

We don’t go out to the lunch. There is a good canteen at the University. It is on the ground
floor. But I should say that you have to stand in a queue to have lunch.

I come to the hostel from the University at about 3 o’clock. I live in a single room & have
nobody to speak with. In the evening | sometimes go out with my friends. We go to the cinema if there
IS something new or to the club if there is a dancing party there. But often | stay in, watch TV
programs or listen to the music. Then I read a book for half an hour or so & go to sleep. That doesn’t
take me long, as a rule.

Iloozomoevme yC‘IMHblﬁ pacckasz no meme Ha ocnoee npednoofcennozo:
Ekaterinburg — an Industrial Centre

Ekaterinburg is one of the leading industrial centres of Russia. There are over 200 industrial
enterprises of all-Russia importance in it. The key industry is machine-building. The plants of our city
produce walking excavators, electric motors, turbines, various equipment for industrial enterprises.

During the Great Patriotic War Sverdlovsk plants supplied the front with arms and munitions
and delivered various machinery for restoration of Donbass collieries and industrial enterprises of the
Ukraine.

The biggest plants of our city are the Urals Heavy Machine Building Plant (the Uralmash), the
Urals Electrical Engineering Plant (Uralelectrotyazhmash), the Torbomotorny Works (TMZ), the
Chemical Machinery Building Works (Chimmash), the Verkh Iset Metallurgical Works (V1Z) and
many others.

The Urals Heavy Machinery Building Plant was built in the years of the first five-year plan
period. It has begun to turn out production in 1933. The machines and equipment produced by the
Uralmash have laid the foundation for the home iron and steel, mining and oil industries. The plant
produces walking excavators and draglines, drilling rigs for boring super-deep holes, crushing and
milling equipment for concentrators. The plant also produces rolling-mills, highly efficient equipment
for blast furnaces, powerful hydraulic presses and other machines. The trade mark of the Uralmash is
well-known all over the world.

The Electrical Engineering plant was put into operation in 1934. At the present time it is a great
complex of heavy electrical machine-building. It produces powerful hydrogenerators, transformers, air
and oil switches, rectifiers & other electrical equipment. Besides, it is one of the main producers of
high-voltage machinery.

The Turbo-Motorny Works produces turbines & diesel motors for powerful trucks. The
turbines manufactured by this plant are widely known not only in our country, but also abroad. The
plant turned out its first turbines in 1941.

The Urals Chemical Works, the greatest plant in the country, produces machinery for the
chemical industry. It also produces vacuum- filters used in different branches of oil industry.

The Verkh-Iset Metallurgical Works the oldest industrial enterprise in Ekaterinburg is now the
chief producer of high grade transformer steel in the country.

Now complex mechanization & automation of production processes are being used at all
industrial enterprises of Ekaterinburg. Its plants make great contribution to the development of our
country’s national economy.

Iloozomoevme ycmubu? pacckasz no meme nHa oCHoee npeOﬂoofceuuozo:
The United Kingdom of Great Britain and Northern Ireland
The United Kingdom of Great Britain and Northern Ireland (the UK) occupies most of the
territory of the British Isles. It consists of four main parts: England, Scotland, Wales and Northern
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Ireland. London is the capital of England. Edinburgh is the capital of Scotland, Cardiff— of Wales and
Belfast — of Northern Ireland. The UK is a small country with an area of some 244,100 square
kilometres. It occupies only 0.2 per cent of the world's land surface. It is washed by the Atlantic Ocean
in the north-west, north and south-west and separated from Europe by the Severn, but the most
important waterway is the Thames.

The climate is moderate and mild. But the weather is very changeable. The population of the
United Kingdom is over 57 million people. Foreigners often call British people "English”, but the
Scots, the Irish and the Welsh do not consider themselves to be English. The English are Anglo-Saxon
in origin, but the Welsh, the Scots and the Irish are Celts, descendants of the ancient people, who
crossed over from Europe centuries before the Norman Invasion. It was this people, whom the
Germanic Angles and Saxons conquered in the 5th and 6th centuries AD. These Germanic conquerors
gave England its name — "Angle" land. They were conquered in their turn by the Norman French,
when William the Conqueror of Normandy landed near Hastings in 1066. It was from the union of
Norman conquerors and the defeated Anglo-Saxons that the English people and the English language
were born. The official language of the United Kingdom is English. But in western Scotland some
people still speak Gaelic, and in northern and central parts of Wales people often speak Welsh.

The UK is a highly developed industrial country. It is known as one of the world’s largest
producers and exporters of machinery, electronics, textile, aircraft, and navigation equipment. One of
the chief industries of the country is shipbuilding.

The UK is a constitutional monarchy. In law, Head of the State is Queen. In practice, the
country is ruled by the elected government with the Prime Minister at the head. The British Parliament
consists of two chambers: the House of Lords and the House of Commons. There are three main
political parties in Great Britain: the Labour, the Conservative and the Liberal parties. The flag of the
United Kingdom, known as the Union Jack, is made up of three crosses. The big red cross is the cross
of Saint George, the patron saint of England. The white cross is the cross of Saint Andrew, the patron
saint of Scotland. The red diagonal cross is the cross of Saint Patrick, the patron saint of Ireland.

The United Kingdom has a long and exciting history and a lot of traditions and customs. The
favorite topic of conversation is weather. The English like to drink tea at 5 o’clock. There are a lot of
high daysin Great Britain. They celebrate Good Friday, Christmastide, Christmas, Valentine's day and
many others. It is considered this nation is the most conservative in Europe because people attach
greater importance to traditions; they are proud of them and keep them up. The best examples are their
money system, queen, their measures and weights. The English never throw away old things and don’t
like to have changes.

Great Britain is a country of strong attraction for tourists. There are both ancient and modern
monuments. For example: Hadrian Wall and Stonehenge, York Cathedral and Durham castle. It is no
doubt London is the most popular place for visiting because there are a lot of sightseeing like the
Houses of Parliament, Buckingham Palace, London Bridge, St Paul’s Cathedral, Westminster Abbey,
the Tower of London. Also you can see the famous Tower Clock Big Ben which is considered to be
the symbol of London. Big Ben strikes every quarter of an hour. You will definitely admire
Buckingham Palace. It’s the residence of the royal family. The capital is famous for its beautiful parks:
Hyde Park, Regent’s Park. The last one is the home of London Zoo.

Iloozomoevme ycmnbu? pacckas no meme nHa oCHoese npeoﬂoafceunozo:
My speciality is Geology

I am a first year student of the Ural State Mining University. | study at the geological faculty.
The geological faculty trains geologic engineers in three specialities: mineral prospecting and
exploration, hydrogeology and engineering geology, drilling technology.

Geology is the science which deals with the lithosphere of our planet. Geology studies the
composition of the Earth's crust, its history, the origin of rocks, their distribution and many other
problems.

That is why the science of geology is commonly divided into several branches, such as:



1. General Geology which deals with the composition arid the structure of the Earth and with
various geological processes going on below the Earth’s surface and on its surface.

2. Petrology which studies the rocks of the Earth.

3. Mineralogy which investigates the natural chemical compounds of the lithosphere.

4. Paleontology which deals with fossil remains of ancient animals and plants found in rocks.

5. Historic Geology which treats of the Earth's history.

6. Structural Geology which deals with the arrangement of rocks due to the Earth's movements.

7. Economic Geology which deals with occurrence, origin and distribution of mineral deposits
valuable to man.

All these branches of geology are closely related to each other.

Geology is of great practical importance because .it supplies industry with all kinds of raw
materials, such as ore, coal, oil, building materials, etc.

Geology deals with the vital problem of water supply. Besides, many engineering projects, such
as tunnels, canals, dams, irrigation systems, bridges etc. need geological knowledge in choosing
construction sites and materials.

The practical importance of geology has greatly increased nowadays. It is necessary to provide
a rapid growth of prospecting mineral deposits, such as ores of iron, copper, lead, uranium and others,
as well as water and fossil fuels (oil, gas and coal). They are badly needed for further development of
all the branches of the national Economy of our country and for creating a powerful economic
foundation of the society. The graduates of the geological faculty of the Ural State Mining University
work all over the country in mines, geological teams and expeditions of the Urals, Siberia, Kasakhstan,
in the North and Far East, etc. as well as abroad.

Very often geologists have to work under hard climatic and geological conditions. They must
be courageous, strong and purposeful people, ready to overcome any hardships which nature has put in
their way to its underground treasure-house.

[TpakTHueckue 3aHATHS HaNpaBieHbl TakKe Ha (POPMUPOBAHHE IPAMMATUYECKOTO HaBBbIKa IO
TeMaM: IOpPS/I0K CJIOB B IOBECTBOBATEIbHOM M MOOYAUTEIBHOM NPEIJIOKEHHSIX, MOPAAOK CIOB B
BOTIPOCUTEIILHOM TPEJIOKEHUH, OC3TUYHBIC TPEAIOKEHHSI, MECTOMMEHHUs (yKa3aTellbHbIC, JINYHBIC,
BO3BPATHO-YCUJIUTENbHBIE, BOIIPOCUTEIIBHBIE, OTHOCHUTEIIBHBIE, HEOIlpeIe/ICHHbIE), UM
CYLIECTBUTENIbHOE, apTUKIN (OIpe/lelIeHHbIN, HEONpeIeIeHHbIN, HylIeBOW), QYHKIUU U CHpPSKEHUE
riaronioB to be u to have, obopot there+be, umMs npunararensHOe U Hapedyre, CTEIICHH CPABHECHUS,
CpPaBHUTEJIbHBIE KOHCTPYKLHH, UMS YUCIUTEIbHOE (KOJIMYECTBEHHBIE U TOPSIKOBBIE; YTEHHUE [1aT),
o0pa3oBaHMe BUJOBPEMEHHBIX (JOPM IJ1arosia B akTUBHOM 3aJI0Te.

Pacrnipenenenuie Bbllle yKa3aHHBIX TEM B YUEOHHUKeE:

- ArabexsH U. I1. Anrnmiickuii si3p1k U1t OakanaBpoB: yueOHOe mocoOue A CTYIEHTOB BY30B
/ Y. T1. ArabexksH. - PoctoB-na-Jlony: ®ennke, 2017. - 384 c.: un. - (Briciee obpazoBanue) (200 3k3.
B 6ubnuoteke YITY) u yueOnuke:

- KypaBnea P.M. AHramiickuil s3bIK: y4e€OHHUK: JJs CTYIEHTOB TOpPHO-T€OJIOTHYECKUX
cneunansHoctet By3oB / P. U. XKypasnesa. - PocroB-na-Jlony: ®@enukc, 2013. - 508 c. - (Boiciiee
oOpazoBanue). - bubmuorp.: c. 502 (192 sk3. B oubmmoreke YITY) npeacrasieno B tadmure Nel:
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Hoemopume Mamepuail npaKmu4ecKux 3auamuii!

IMops/IoK CJ10B B AaHIJIMIICKOM NpPeIJI0KEeHUH

B pycckom si3bike, Onarojapsi HaJW4YWIO MaA&KHBIX OKOHYAHUH, MBI MOXEM IEPECTaBISAThH
YJICHBl MPEUIOKEHUS,, HE MEHss OCHOBHOIO CMbBICIA BBICKa3biBaHWs. Hampumep, mpemioxeHus
CTyIneHThl U3Y4YaloT 3TH IUIaHBI U DTH TUIAHBI U3yYarOT CTYJCHTHI COBIAJAIOT 10 CBOEMY OCHOBHOMY
cmbiciy. [Toanexaiee B 000MX CiIydasix - CTYISHTBI, XOTS B TIEPBOM IPEJIOKESHUU ITO CIIOBO CTOUT
Ha MEPBOM MECTE, a BO BTOPOM IPEIUIOKECHUH - Ha TTOCIICTHEM.

[To-aHTIIMIACKH TaKWe TIEPECTAaHOBKU HEBO3MOXKHBI. Bo3pMéM mpemnokenue The students study
these plans CTyaeHTBI H3y4arOT 3TH TUIaHbl. Eciiu mojyiexaiee u JOMOTHEHUE TIOMEHSFOTCSI MECTaMH,
to monyuntcs Oeccmbicimna: These plans study the students DTu mimaHsl M3ydarOT CTYICHTOB.
[Tpou3omnuio 3To MOTOMY, YTO CJIOBO plans, MMOMaB Ha MEPBOE MECTO, CTAJIO MOJIJICIKAIINM.

AHTIMNCKOE IPEIIOKEHUE UMEET TBEPIBIN MOPSIOK CIIOB.

[Topsi1oK CIIOB B aHTJIMIICKOM TPEJIOKEHUH TTOKa3aH B ATON Ta0JIunIe:

| 1 111 Jononnenue AV
O0CcTOATEILCTBO
Hoanexamee | Cka3zyemoe KocBennoe IIpsamoe KocBennoe ¢
0e3 mpeasiora NMpeaJIoroM

We study math
Mpe1 U3y4aem MaTeMaTUKy
He gives us lessons in this room.
On Jaer HaM YPOKH B 9TOM KOMHAaTe
She reads her notes to Peter every day.
Omna YUTAET ceou 3ameTku | Iletpy Ka)XJIbII ICHb

Bonpocumenwvnoe npeonoxncenue

OO1ee mpaBUIIO MOCTPOEHUSI BOMPOCOB B aHIIMHCKOM sI3bIKE TaKOBO: Bce Bompockl (kpome
CHEIHAIbHBIX BONPOCOB K IOJUIEKAIIEMY NPEJIOKEHUsI) CTPOoATCA IMyTeM HHBepcuu. MHBepcuei
Ha3bIBAETCSl HapylIeHHE OOBIYHOTO MOpPs/IKAa CJIOB B AHIIMMCKOM NPEISIOKEHHH, KOrja CKazyemoe
CJIEIyeT 3a MOJJIeKALIIM.

B Tex cimyuasx, koraa ckazyemoe NnpeiiokeHnus o0pa30BaHO 0e3 BCIIOMOIaTeNbHbIX IJ1arojioB
(B Present u Past Indefinite) ucnonb3yercs BcmomoraTenbHbI riaron to do B Tpedyemoit gopme -
do/does/did.

OO0uue BONpocsl

OO6uwmii Bompoc 3a/1aeTcst ¢ LEeNbI0 MOJYYUTh MOATBEP)KICHUE WM OTPUIIAHNE BBICKA3aHHOH B
Borpoce Mpicu. Ha o6mimii Bompoc oObIYHO JaeTcst KpaTkuid oTBeT: "ma" winm "Het".

s mocTpoeHusi o01Iero BOmpoca BCIIOMOTAaTeNbHbBIM WM MOAAJIbHBIN I1aroi, BXOJAIINUN B
COCTaB CKa3yeMOT0, CTaBUTCS B HavaJie MPEeIOKEHUS TTepe/l MOAIEKALUM.

a) [Ipumeps! ckazyeMoro ¢ 0JJHUM BCIIOMOTaTelbHBIM riarosiomM: Is he speaking to the teacher?
- OH roBopHUT ¢ yuutenem?

0) IIpumepsbl cka3yeMoro ¢ HeCKOJIbKMMHU BCIIOMOTaTeIbHBIMU IJIarOJ1aMu:
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You will be writing letters to us. — Tel Oyaenb nucate HaM MHUCHMA.

Will you be writing letters to us? — Byers 1 ThI THCAaTh HAM MTUCHMA?

[Tpumepsl ¢ MOIaTBHBIMH TJIATOJIAMH:

She can drive a car. — Ona ymeeT BOAUTH MAIIUHY.

Can she drive a car? - Ona ymeer Boauth Mamuny? (Yes, she can.; No, she cannot )

Kornma B cocraBe CKa3yeMoro HET BCIIOMOTaTelIbHOrO Tiaroyia (T.e. KOTJa CKa3zyeMoe
BbIpa)keHo riarosioM B Present mim Past Indefinite), To mepen moiexamumm cTaBsTCs COOTBETCTBEHHO
dhopmel do / does wim did; cMBICIIOBOM ke TIaros ctaButcs B hoopme HHPUHUTHBA Oe3 to (cioBapHas
(dhopMa) moce Mo aIeKaIero.

C mosBJICHHWEM BCIIOMOTATENLHOrO Tiarojia do Ha HEro MepexoMUT BCS TIpaMMaThdecKas
Harpy3ka - Bpems, Juio, uucio: B Present Indefinite B 3-m nume ex. ymcina oxoHuaHuwe -S, -€S
CMBICIIOBOT'O TJIaroJia nepexo ut Ha riuarou do, npespamas ero B does; a B Past Indefinite okonuanue
nporeamero Bpemenn -ed nepexoaut Ha do, npespaias ero B did.

Do you go to school? — Xoauiis 1 ThI B IIKOJTY?
Do you speak English well? - Tt xopo1i1o roBOpHILIb O-aHTIHHCKU?
Omeemut Ha 0Ouyue 60nPocovl

OO6mwmit Bompoc TpebyeT KpaTkoro orera "nma" wiau "HeT", KOTOpbIE B AHTJIMHCKOM S3BIKE
00pa3yrTCs CAEAYIOUUM 00pa3oM:

a) [1onoXuTeNbHBIM COCTOUT U3 CJIOBAa YE€s 3a KOTOPHIM (TIOCJIE 3amsATON) UIET TMOJIexkKaIlee,
BBIPAKEHHOE JIMYHBIM MECTOMMEHUEM B MM. MaJIe)Ke (HUKOT/Ia HE MCIIOJIb3YETCsl CYIIECTBUTEIILHOE) U
TOT BCIIOMOTATENbHBIM WM  MOJAQJIbHBIA  IJArojl, KOTOPBIM  HCIOJIB30BAJICA B  BOIPOCE
(BCIIOMOTaTENBHBIH TJIAr0JI COMIACYETCSI ¢ MECTOMMEHUEM OTBETA);

6) OTpHIaTeNbHBINA OTBET COCTOUT U3 ciioBa NO, TMYHOTO MECTOMMEHUS U BCIIOMOTaTEIIbHOTO
(MM MOJIAJIBHOTO) TJIAT0JIA C IMOCIEAYIOIIeH YacTHIIeH not
Hamnpumep: Are you a student? - Tei cTyneHT?

Yes, | am. - la.; No, | am not. - Her.

Do you know him? — T 3Haetib ero?

Yes, | do. — [Ta (3uar0).; No, | don’t. — Her (ue 3Haro).
CneuuajbHble BOIPOCHI

CrienanibHbI BOIPOC HAYMHAETCS C BOMPOCUTEIILHOTO CJIOBA M 33/1a€TCSI C IIEIBI0 MMOJTYYCHHS
Oonee moApoOHON yToUHsIONmEeH HHpOpManuu. BompocuTenbHOE CIOBO B CHEIHMAIBLHOM BOIPOCE
3aMEeHSeT WIeH MPeUI0KEeHHsI, K KOTOPOMY CTaBUTCS BOTIPOC.

CrenanmbHbIE BOITPOCHI MOTYT HAYHMHATHCS CJIOBAMMU:

who? — kt0? whom? — xoro? whose? - ueii? what? — uro? xaxoii? which? -
KOTOpBIN?

when? — korna? where? — rae? kyna? why? — noyemy? how? — kak?

how much? — ckonbko? how many? — ckoibko? how long? — kak gonro?

CKOJIbKO BpeMeHHU?
how often? — kak gacto?

[TocTpoeHue criennanbHBIX BOIPOCOB:

1) CremnumanbHbpie BOMPOCHI KO BCEM UJICHAM IMPEIUIOKEHHUS, KPOME MOJyIekamero (U ero
OIpeJIeNIeHUsI) CTPOATCS TaK »Ke, Kak M OOIIMe BOINPOChl — IOCPEACTBOM HMHBEPCHM, KOrJa
BCIIOMOTATENLHBIN MJIM MOAAJBHBIN II1arojl CTAaBUTCS MEPE MO ICKAIINM.

CriermanpHblii BOIpoc (KpoMme BOINpoca K MOJUIeXkalleMy) HAUMHAETCS C BOMPOCHUTEIBHOTO
CIIOBa WJIM TPYHINBI CIIOB 32 KOTOPBIM CJEIYIOT BCIIOMOTATENbHBIM WM MOJAJIbHBIN TJ1arod,
MoJyIeXkKallee U CMBICIIOBOM TJ1aroii (COXpaHseTcsl CTpyKTypa 00IIero Bonpoca).

Bomnpoc k npsAMoOMYy 10IIOJTHEHHIO:

What are you reading? Yro Tbl unTaeiinb?
What do you want to show us? Uto BbI XOTHTE TOKa3aTh HaM?

Bonpoc k 00cTosITEILCTBY

OO6crosiTenbcTBa OBIBAIOT PA3HOTO THUMA: BPEMEHHM, MECTa, IPHYMHBI, YCJIOBHA, o0Opasa
JEUCTBUS U JIp.



He will come back tomorrow. — On Beprercst 3aBTpa.
When will he come back? — Koraa on Bepuercs?
What did he do it for? 3auem on 3T0 cnenan?

Where are you from?

Bonpoc k onpenenenuo

Bompoc k ompeneneHH0 HAaYyMHAETCS C BOINPOCHTENBHBIX CJOB what kakoi, which (of)
KOTOpBIH (13), whose deit, how much ckonbKko (¢ HEUCUMCISIEMBIMU CYIIECTBUTENBHBIMHU), how many
CKOJIbKO (C HMCUHUCISIEMBIMU CYIIECTBUTENbHBIMU). OHHU CTaBATCS HEMOCPEACTBEHHO Mepe]
OIIpeAEIAEMBIM CYIIECTBUTENBHBIM (MU NIEPE] JPYTUM OIPENEICHUEM K TOMY CYILIECTBUTEIBHOMY),
a 3aTeM YKe UJET BCIIOMOTaTeIbHBINA MIIM MOJIaJIbHBIN TJIAro.

What books do you like to read? Kakue KHUTH BbI JTIFOOUTE YUTATH?
Which books will you take? Kakue kHuru (M3 HMEIONIUXCS) BB BO3bMETE?

Bomnpoc k ckazyemomy

Bonpoc k ckazyemoMy sIBISIeTCSI TUIIOBBIM KO BceM MpeyioxkeHusiM: “Uto oH (OHa, OHO, OHH,
3TO) Aenaet (aenan, OyaeT aenars)?”’, Hanpumep:

What does he do? Uro on nenaer?
CrnenmnanbHble BONPOCHI K MOJJIEKALEMY

Bonpoc k noasexaniemMy (Kak U K OIpeIesICHUI0 MOIEKAIEro) He TpeOyeT N3MEHEHHUS TPSIMOTO
MOPSAJIKA CJIOB, XapaKTEPHOI'0 JJIs IOBECTBOBATEILHOIO Mpeasoxkenus. [Ipocro noanexaiee (co
BCEMHU €T0 OIpe/IeTICHUSIMI) 3aMEHSIETCS BOIPOCUTEIBHBIM MECTOMMEHHEM, KOTOPOE UCIIOJIHSET B
BOIIPOCE POJIb MOJIEKAIIEro. Borpock! k nojyiexanieMy HaunHaKTCs ¢ BOIPOCUTEIbHBIX
MECTOUMEHUN:
WhO — kT0 (IS O/TyIIIEBIICHHBIX CYIIECTBUTEIbHBIX )
what - 4To (11 HEOLYIICBICHHBIX CYIICCTBUTEIBHBIX )
The teacher read an interesting story to the students yesterday.
Who read an interesting story to the students yesterday?

Cka3yemoe B Takux Borpocax (mocie who, what B ponu mojyiexaniero) Bcerja BbIpaxaceTcs
TJIarojioM B 3-M JIMIle €AMHCTBEHHOTO Yucia (He 3a0yapTe MPO OKOHYAHHE -S B 3-M JIMIIEC €. Yucia B
Present Indefinite. [TpaBuna o6pa3zoBanus -S GopM CM. 371€Ch.):

Who is reading this book? Kto uuraer 3Ty KHUTY?
Who goes to school?
AJIbTePHATHBHBbIE BONPOCHI

ATbTEepHAaTUBHBIM BOIPOC 3a/1a€TCsl TOTJa, KOT/la IpeJylaraeTcs cAeaaTh BbIOOp, OT/AATh YeMy-
00 IpeaoYTEHHE.

ATNbTEepHAaTUBHBIN BOIPOC MOXET HAUMHATHCS CO BCIIOMOIAaTEIbHOTO WJIM MOAAJIBLHOTO TJlaroia
(kak oOmMII BOMpPOC) WJIM C BOIPOCUTENBHOTO clioBa (KaK CHeNUaldbHBIA BOMPOC) M JOJKEH
00s13aTeNIBHO COo/iepKaTh COI03 Or - Ui. YacTh BoIpoca 0 COr03a Or MPOU3HOCUTCS C MOBBIIIAIOIIENHCS
WHTOHAIMEN, TIOCIIE COI03a Or - C MIOHMKEHUEM T'0JIoca B KOHIE ITPEITI0KEHHUS.

Hampumep Bonpoc, npeacrasistonuii co0oi 1Ba 00X BOIPOCA, COETUHEHHBIX COIO30M Of:
Is he reading or is he writing?

Did he pass the exam or did he fail?

Bropas uacTe Bompoca, Kak MpaBWJIO, UMEET ycedeHHYIo ¢GopMy, B KOTOpOH oOcTaercs
(Ha3bIBAETCs) TOJIBKO Ta YaCTh, KOTOpasi 0003Ha4YaeT BHIOOpP (AIbTEPHATUBY):

Is he reading or writing?
Pa3nenuresibHbIE BONIPOCHI

OcHOBHBIMU (YHKITUSIMU Pa3ICTUTEIBLHBIX BOMPOCOB SIBIISIOTCS: MPOBEPKA MPEANOIOKCHHUS,
3arpoc O CorjacuM coOeceHUKa ¢ TOBOPSAIINM, MOUCKU MOATBEP)KIECHUS CBOEH MBICIH, BhIpaKEHHE
COMHEHUS.

PaznenurensHbIil (MM pacuSieHEHHBIN) BOTIPOC COCTOUT M3 JABYX YacTEi: TOBECTBOBATEIHHOM
Y BOIIPOCHUTEIILHOM.

[lepBasi yacTh - MOBECTBOBATEIbHOE YTBEPAMTEIHHOE WM OTPULATENILHOE IMPEAJIOKEHUE C
MPSIMBIM TIOPSITKOM CIIOB.



Bropas wacte, mpucoenuHsiemas depe3 3alATylo, IMpEACTaBiseT co00M KpaTkuii oOmuit
BOIIPOC, COCTOSALIMI M3 MECTOMMEHHS, 3aMEHSIONIEro IOJJieXkallee, U BCIOMOTaTEIbHOIO WU
MoiaiabHOro raarona. [IoBropsercs TOT BClIOMOraTeNbHbIN WIM MOJAJIBHBIN IJ1aroj, KOTOPbId BXOAUT
B COCTaB cka3zyemoro mepBoil dactu. A B Present m Past Indefinite, rie Her BcmomoraTelnbHOTO
riiaroja, ynorpeomstorcs cootBercTByromue ¢popmel do/ does/ did.

B BTOpoil wactu ymotpeGisieTcs oOpaTHBIN MOPSJIOK CJIOB, U OHAa MOXET MEpPEeBOJUTCS Ha
PYCCKHUI S3BIK: HE ITpaB/Aa JIU?, HE TaK JIU?, BEPHO BEAb?

1. Eciu mepBast yacThb BOIpoOca yTBEpAMTENbHAs, TO TJarojl BO BTOPOM YacTH CTOMUT B
OTpHLIATENIbHON (hopMe, HApUMep:

You speak French, don’t you? You are looking for something, aren’t you? Pete works at a plant,
doesn’t he?

2. Ecnu nepBast yacTh OTpHIIaTeNbHAs, TO BO BTOPOM 4acTU yHmoTpeOsieTcsl yTBepauTeNbHas
¢dbopma, Hanpumep:

It is not very warm today, is it? John doesn’t live in London, does he?

be3nuynbIe npeasioxkeHust

[TockobKy B aHTJIMWCKOM SI3BIKE TIOJUIC)KAINEE SBJISICTCS OOSI3aTEIIBHBIM  DJIEMEHTOM
MPEUIOKEHUS, B OC3IMYHBIX MPEITIOKCHUAX yIOTpeOsieTcs popManbHOE MOyIeKAIIEe, BHIPAKSHHOE
MecTouMeHueM it. OHO He MMeeT JICKCHUECKOT0 3HAYCHHS U Ha PYCCKHI S3bIK HE ITEPEBOIMUTCS.

besnuuHbie IpeIoKEHIS UCIIOB3YIOTCS JIJISl BBIPAYKCHHS:

1. SIBnenwii npupoasl, cocrosiuus noroast: It is/(was) winter. (bsuta) 3uma. It often rains in
autumn. OceHbl0 yacTo unet noxab. It was getting dark. Temueno. It is cold. Xomnoano. It snows.
Wner cHer.

2. Bpemenwu, paccrosinus, Temreparypsl: It is early morning. Panee yrpo. It is five o’clock.
[Tath wacos. It is two miles to the lake. /lo o3epa nBe muu. It is late. [To3xHo.

3. OueHKH CHTyallud B TPEIJIOKECHUAX C COCTABHBIM HMEHHBIM (MHOT/IA TJIarojbHbIM)
CKa3yeMbIM, 3a KOTOPBIM CIIEAYeT IMOJIeXKAIIee TPEIOKCHHS, BBIPAKCHHOS WH(O)UHUTHUBOM,
repyHIUeM WK MPUIATOYHBIM Mpetoxkenuem: It was easy to do this. beiio serko caenars 3to.

It was clear that he would not come. bewio sicHo, 4TO OH HE IPUJIET.

4. C HEKOTOPBIMHM TIJIaroJiaMd B CTPAJaTEIbHOM 3aJloreé B 000pOTax, COOTBETCTBYIOIIUX

PYCCKUM HeompeaeaeHHO-THaHbIM o0opoTtam: It is said he will come. I'oBopsT, oH npueT.

Mecroumenue. The Pronoun.
Kaaccudukanmu MecTOMMEHHH.

1 personal JTUYHBIE

2 possessive IPHUTSKATEIIbHBIC

3 demonstrative yKa3aTelbHbIe

4 indefinite and negative HEONpe/ICIICHHbBIC U OTPHUIIATEIILHBIC
5 quantifiers KOJINYECTBEHHbBIE

6 reflexive BO3BpATHBIC

7 reciprocal B3aUMHbBIC

8 relative OTHOCHTEJbHBIC

9 defining OTIpPEICIUTENbHBIC

10 interrogative BOIPOCUTEIIbHBIE

1. Jluunwie (personal) mecmoumenusn

OO0mmia nagex O0BLEeKTHBIN Magex
| s me MHE, MCHS
he OH him €ro, eMy
she OHa her eil, 0 Hei
it OHO, 3TO it eil, emy, 3TOMy
we MBI us HaM, HacC
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they

OHU them

1M, UX

you

TBI, BBI you

TeOe, Bam

Buumanmue! He (oH) u she (oHa) B aHTTIMICKOM SI3bIKE MOXKHO TOBOPUTH TOJIBKO TIPO JTFOCH.

U T. J1.) - 0003Ha4aroTcs — it (OHO, 3TO).

Bce ocTanpHble aHITIMHCKHE CYLIECTBUTENBHBIE (IIPEIMETBL, )KUBOTHBIE, SIBJIICHUS IIPUPO/Ibl, YyBCTBA

he she it
a boy — manpunk a girl — neBouka a cat — xor
a man — Mmy>xunHa awoman — KeHIIHHA awall — crena
brother — 6pat sister — cectpa rain — noxae
father — orent mothery— mama love — mo6oBb
Nick — Hukomnait Kate — Kars a hand - pyka
Mr Grey — mucrep ['peit Mrs Grey — muccuc 'peit an apple - s610x0

AHran4yane ropopar It’s me, a ve It’s I (310 51).

11. Ilpumsasxcamenvhule (possessive) mecmoumeHnus

[puTspKaTenbHbIe MECTOMMEHHSI BEIPAYKAIOT IPUHAUIC)KHOCTh U UIMEIOT B QHTJIMHCKOM SI3BIKE
ABe (opMbI - 0CHOBHYIO (T10CIIE 3TOH (hopMBI 0053aTENBHO TPEOYETCs CYIIECTBUTEIBHOER).
Whose pen is it? - Yvs omo pyuxa? - It’s my pen. - 9mo mos pyuxa.

1 a6co110THYI0 (CYIIIECTBYET CaMOCTOSTENBHO, O€3 CYIIECTBUTENBHOTO) - It’s mine. - Omo mos.

JInunoe mecronmMeHue OcHoBHas ¢popMma A0cosoTHas: popma
|- my (toy) - mos (urpyiuka) his - ero
he — on his (toy) - ero (urpyiuka) hers - ee
she — ona her (toy) - ee (urpymika) its - ero (3TOrO)
it — oHo, 3TO its (toy) - ero (He 0 yeOBEKE) ours - Hamra
We — MbI our (toy) - Harra (urpyrika) yours - Baiiia, TBOS
yOU — TBI, BBI your (toy) - Bama, TBOs theirs - ux
they - onu (urpymka)
their (toy) - ux (urpymka)

I11. Yxazamenwvnvie (demonstrative) mecmoumenus

this (ato, 314, 3T0T) — these (atn) that (to, Ta, ToT) - those (Te)

1V. Heonpeoenennvwie (indefinite) u ompuyamensnoie (negative) mecmoumenus
MecTouMeHus some, any, every, u uX Npou3BOAHbIE

* Ecnit y Bac ecTh, HanpuMep, si0JIOKH U BBl 3HAETE, CKOJIBKO MX, BbI TOBOPHTE:
I have/l have got three apples. ¥V menst ecmo 3 si610ka,
* Eciit BBI He 3HaeTe TOYHOE KOJUYECTBO, TO MCIIOJIB3YiTe HEOMpeIeicHHOe MecTonMeHne some: |
have/1 have got apples. V mens ecmo neckonvko sibnok (nexkomopoe konuuecmeo).

Ilpouszeoonvie om nHeonpeoeneHHbIX MeCMOUMEHUIL

Crnogo “think” o603Hauaer “Bewb” (He 00s3aTeIHLHO MaTepUaIbHAas).
CrnoBo “body” o603HauaeT “Teno”. OTH cI0Ba ABISIOTCS OCHOBOM /IS LIEJIOT0 psjia
CJIIOBOOOPA30BAHMIA.

Thing ucnonab3yercs 1 HeoAyIEeBJICHHBIX (4T0-TO0):

some something — umo-mo, umo-nu6yow

any anything - umo-mo, umo-nu6yos
thing

no nothing - nuueco, nuumo
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every everything - ece

Body/one - nas oxymieBJIeHHBIX (KTO-T0):

some somebody/someone — kmo-mo, kmo-nu6yow

any anybody/anyone - kmo-mo, kmo-nu6yow
body/one

no nobody / no one - nukozo, Huxkmo

every everybody /everyone — sce, kaswcowiii

Mecroumenune SOMe u ocHoBa body 10KHBI IPOU3HOCUTHCS U ITUCATHCS CIIUTHO, B IPOTUBHOM
cirydae BMecto somebody — kmo-mo, monyaurcst some body - kaxoe-mo meno,
Something/somebody/someone - B yrBepauTelibHbIX Mpeaioxenusx, anything/anybody/anyone - B
OTPHIIATENILHBIX M BOIPOCUTEIILHBIX MpeaIokeHusax, Nothing/nobody/no one — B orpumate/ibHbIX.
Anything/anybody/anyone - takye UCIOIb3YIOTCS B yTBEPAUTEIBHBIX MPEIOKECHUAX, HO B
3HAYCHHH YMO Y200HO/KMO Y20OHO

somewhere - 2de-nu6y0b, Kyoa-nubyowb anywhere - 20e yeoono
nowhere - nueoe everywhere - gezoe

V. Konuuecmeennuwie (quantifiers) mecmoumenus

Many 1 much - o06a cioBa 0003HauatoT “ MHOro”, C HcuUMc/IsseMbIMHU CYIIECTBUTEILHBIMU (TEMH,
KOTOPBIE MOKHO ITOCYUTATh, MOKHO 00pa30BaTh MHOKECTBEHHOE YMCIIO) UCTIOIB3YETCs CJI0BO Many,
a C HEHCYHMCJISIEMBIMH - CJI0BO much.

many girls - mrnozo oesouex much Snow - mnozo creza

many boys - mroco marbuurkos much money - mrozo denee

many books - mrozo kHudcex much time - mrozo epemenu
How many? How many girls? - Ckonvko oesouex?

CKOJIbKO? How much sugar? - Ckonvko caxapa?

How much? How much sugar? - Croasko caxapa?
a lot of... - MHOTO - HCTIONB3YETCSI U C UCUUCIISICMBIMH, girls — MHOTO JIeBOYEK
¥ C HEMCUUCIISIEMBIMH CYIIECTBUTEIHHBIMH a lot of
a lot 6e3 (of) ucnonb3yercs u 6e3 CylecCTBUTEIHHOTO. sugar - MHOTO caxapa

Cpasuute: He writes a lot of funny stories. On nuwem mnoeo 3a6asnvix paccrkazos.
He writes a lot. On mno2o nuwem.

B yTBepAMTENBHBIX MPEAIOKEHHUIX HCITob3yiTe a lot of.
B oTpuiiarensHbIX U B BOMPOCHTENBHBIX Many/much,
CpaBHure:
(+) My grandmother often cooks a lot of tasty things. Mos 6a6ywxa wacmo comosum mnoeo
6KYCHO20.
(-) But we don’t eat much. Ho mut ne eoum munoeo. (?) Do you eat much? Bur muozo eoume?
Wuoraa ciioBa much u a lot sBisiroTcsi CHHOHUMAaMHU CIIoBa “4acTo”:
Do you ski much? Ber mnozo (vacmo) kamaemecw na nvicax? No, not much (= not often).Her, e
9acTo.

Few, little, a few, a little
C Hencumc/sieMbIMH CyILIECTBUTEIbHBIMHI UCIOJB3YHTE ¢J10BO little (Mano),
a ¢ ucuuciasieMbiMu - few (maJjio).

few books - masno kuur little time - mano Bpemenu
few girls - mano neBouex little money - mano neHer
few boys - Majo MaapuMKOB little snow - maso cuera
little a little
} MaJio (T.e. HAJO elle) }HeMHOFO (T.e. moKa xBaraer)
few a few

VI. Bozepamnoie (reflexive) mecmoumenus
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Bo3BpaTHble MeECTOMMEHNUS 00Pa3yrOTCsl OT IMYHBIX MECTOUMEHHH B OOBEKTHOM MAJEKE U
NPUTSDKATEIBHBIX MECTOMMEHHH nprbaBiieHueM - Self B enuHcTBeHHOM unciie u - Selves Bo
MHOKECTBEHHOM 4Hcie. Bo3BpaTHbIE MECTOMMEHUS UCIIOIb3YIOTCA AJIs TOr0, YTOOBI I0KA3aTh, UTO
00BEKT, HA3BaHHBIH MOIJISKAINM MPEATIOKECHHUS CaM COBEPIIAET ACHCTBHE.

JIuynoe BosspatHoe Mpumep IlepeBon
MeECTOMMECHHUEC MeCTOMMEHHUE
I myself | did it myself. 51 cpenan 3To cam
he himself He did it himself. OH chemnai 3To cam.

she herself She did it herself. Ona cienaina 3To
caMa

you yourself You did it yourself. BeI caenanu 3to
caMu.

they themselves They did it themselves. OHu cenaam 370
caMu.

we ourselves We did it ourselves. M5l cienanu 3To
caMu.

VII. Bzaumnuwie (reciprocal) mecmoumenusn

Each other - mpyr apyra (0THOCHUTCSI K ABYM JIMLIAM WJIH TIPEIMETaM).

One another - apyr apyra (OTHOCHTCS K OOJIBIIIEMY KOJMYCSCTBY JIUI] HJIH ITPEIMETOB).
They spoke to each other rather friendly. Onu paszeosapusanu opye ¢ opy2om dosonvro

OpYHCentodHo.
They always help one another. Onu scecoa nomozaiom opye opyey.

VIIIl. Omuocumensnore (relative) mecmoumenusn
Who (whom), whose, which, that

who

HNmenuTenbHblii mage:xx Who (moasexamee)
The girl who is playing the piano is my sister. Jesouka, komopas uepaem Ha nuaHuHo, -
MOsL cecmpal.

O6bexTHBII magex Whom (momosiHeHue)
The man whom | love the best is your brother. Yenosex, komopoeo s ioboaro 6onvute
ecex, - meotu bpam.

which

I[J'Iﬂ HECOAYIIEBJCHHBIX NMPEAMETOB H )KUBOTHBIX
The flowers which you brought me were pretty nice. I[semsi, komopuie moi mue
npuHec, O4eHb MUJjble.

whose

JIJ1s1 01y1IeBJIEHHBIX CYIIECTBUTEIbLHBIX
This is the man whose book we read yesterday. Omo uenosex, knuey komopo2o mol
yumanu euepa.

I[.]'Iﬂ HEOAYIIECBJCHHBIX CYIICCTBUTECIbHBIX
We saw the tree whose leaves were absolutely yellow. Mu: ysuoenu oepeso, nucmos
KOMOpo2o OblIU AOCOIIOMHO HCEIMbIMU.

that

JIJ1s1 01y1IeBJIEHHBIX CYIIECTBUTEIHLHBIX
This is the man that we saw yesterday. Omo myosicuuna, komopoz2o mvi sudenu euepa.

JI/151 HeOAyIIeBJIEHHBIX CYIIeCTBUTEIbHbBIX
This is the film that we saw yesterday. 9mo guiom, komopwiti mol 6udenu suepa.

IX. Onpeoenumenvnvie (defining) mecmoumenusn
all

YnorpeodJieHue

IIpumepsl IlepeBon

onpeaeaseT HCuCUUCIACMbIC

He spent all his time fishing on the | On nposen Bce cBoe Bpems,
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CYIIeCTBUTEIbHbIE lake. JIOBSI PBIOY Ha 03€epe.
onpeessieT HCUHCsIeMble All the boys like football. Bce manpunmiky mo0sT
CYLIECTBUTEIbHbIE (the mocue all!) byTooI.
51 3Har0 BCE.

all = everything

| know all/everything.

all = everybody

All were hungry.
Everybody was hungry.

Bce ObutM rooaHsI.
Bce ObUIH rOJIOIHEL.

we all = ail of us
you all = all of you

We all love you very much =
All of us love you very much.

MEI Bce TeOs 0YeHb JIF00UM

they all = ail of them
both
YnorpeodJenue Ipumepnl IlepeBon
orpeaenseT Both (the/my) friends like O6a Moux apyra Jro0sT
CYIIECTBUTEIbHbIE football. ¢byT6on
JIOMYCKAETCS UCIIOJIb30BaHHE Both these/the men are Russian. O0a (3TH) MY>KYHHBI -
pYCCKHe.

APTHKIIS BMECTO YKA3aTEIbHbIX
MmectouMenni nocie both

yrIOTp€6J'I$IeTC$I BMCCTO
CYIICCTBUTCIBLHOI'O

He gave me two apples.
Both were sweet.

OH nmax MHe 1Ba s0JI0Ka.
O0a ObUIH CITAIKUMU.

they both = both of them
you both = both of you
we both = both of us

They both (both of them) came
to visit us.

Onu 00a IMpUILIINX HABECTUTDH
Hac.

B YCTOWYMBON KOHCTPYKLIUU

both...and.

Both mother father were at
home

W mama, u mana ObUIH J0MA.

B OTPHLIATEIIBHBIX
peIokeHus X BMecTo both

Both of them know English.
Neither of them know English.

Onu 00a 3HAIOT aHTJIUHACKUA.
Hu onud u3 HUX He 3HAET

ucnosn3yercs neither QHIJIMACKOTO.
either/neither
YnorpebieHue IIpumepsl IlepeBon
either m000ii U3 IBYX (apTUKIb HE P’ve got 2 cakes. VY MeHs 2 TUpOKHBIX.
CTaBHTCH) Take either cake. BoszbMmu moboe.
KaXJIbliA, 00a, U TOT, u apyroii | There are windows on either C obeux cTopoH
side of the house. JIOMa €CThb OKHA.
3aMEHSET CYIECTBUTEIBHOEC Either of dogs is always JIro6ast u3 cobax
(rmaros B ef1. yucie) hungry. BEYHO T'OJI0HAsl.
neither | orpunaTensHOE MECTOMMEHHE- Neither of examples is Hwu ogus u3
orpeziesieHue (HH TOT, HH correct. NPUMEPOB HE BEPEH.
JIpyToi)
B KOHCTp. neither.. .nor (uu.. .Hu) | | like neither tea, nor coffee. | f He mo0GrO HYU Yaid,
HU Ko(e.
other, another, the other, the others (apyroii, apyrue)
YnorpeodJieHue IIpumepsl IlepeBoa
the other Apyroii (BTOPOH), Apyroi You’ve got 2 balls: one and | VY Te0s 2 Ms9a: onuH
U3 IBYX the other. u
JPYTOM.
another | apyroii U3 MHOTHUX, €Ille OJ1H Take another ball. Bo3emu nipyroit mMsd.
(JIro00i1, HO HE ATOT.)
other npyrue (1ro0sie), He Take other 2 balls. Bosemu npyrue 2
HOCJIETHUE MsIga.
(13 MHOTHX.)




the others Ectb 4 Msua: 2
KPacHBIX,

a Apyrue 2 - CHHUE.

There are 4 balls: 2 balls are
red and the others are blue.

npyrue (onpeaeieHHbIE)

X. Bonpocumenwvnuie (interrogative) mecmoumenus

what 4TO What’s this? Yro 310?
which KOTOPBIHT Which of them? Kotopslit n3 Hux?
who KTO, KOT'O Who was that? KTo 510 OBLT?
whom KOT'O Whom did you meet? Koro TbI BcTperuin?
whose yei Whose book is it? Ups 510 KHUTA?

Nwms cymectButensHoe. The Noun

Kareropun CyILIECTBUTEIILHOE B PYCCKOM SI3bIKE CylLIeCTBUTEIBLHOE B
AHTJIUICKOM SI3BIKE
Uucio H3mensieTcst HN3mensiercs
ITagex HN3mensercs He n3mensiercs

The Plural Form of Nouns

O6p330BaHI/Ie MHOXCECTBCHHOT'O YHCJIa Yy AHTIIMACKHUX CYILICCTBUTCIIbHBIX

Crioco0 [Tpumepsr [epeBon
00pazoBaHMs

nmocJjie riIyxux a book - books KHUTa - KHUTH
COrJIACHBIX a cup - cups YalKa - YAIKH
mocJjie 3BOHKHX a name - names HMH - HMeHA
COIJIACHBIX M IJIacHbIX | a girl - girls AE€BOYKA - IeBOYKH

MOCJIE IIUTISIIHX,
CBHUCTSIIMX 3BYKOB -Ch, -

a palace - palaces
a bush - bushes

JIBOpEII - IBOPIIBI
KYCT - KYCTBI

sh, -x, -S, -Z: -€s a box - boxes KOpOOKa - KOPOOKH IIEPKOBb -
a church - churches IICPKBU

CIIOBO 3aKaH4MBaeTcs Ha | a toy - toys UTPYIIKA - UTPYIIKHA MaTbUHK -

-y: 1) rnacHas +y a boy - boys MaJTbYHKH

2) coryacHas + y

a family - families
a story - stories

CEMbi - CCMbH
HCTOPUSA - HCTOPUH

CJIOBO 3aKaH4YHMBACTCs Ha

a leaf - leaves

JIUCT - JIUCThA

file a shelf - shelves TOJIKA - TIOJIKH
Oco06ple ciryyan 00pa3oBaHMsI MHOKECTBEHHOTO YHCIIa

En. uncio MH. yuciao IlepeBon

man men MY>KYUHA - MY)KIHHBI

woman women JKEHIIIMHA - >KEHIIIHHBI

foot feet Hora (cTora) - HOrH (CTOTIbI)

child children peOEHOK - TeTH

goose geese TYCh - I'YCH

mouse mice MBIIIIb - MBIIIIH

0X oxen OBbIK - OBIKH

tooth teeth 3y0 - 3y0blI

CroBa - 3aMecTHTENH CYIIECTBUTENBHBIX Substitutions: one/ones
[Tpy MOBTOPHOM KCIIOJIE30BAaHMH OJHOTO M TOT'O K€ CYLIECTBUTEIILHOTO B OJHOM IPEIIOKEHHUH,
BMECTO HETO CIIEAYET MCIIOIB30BaTh ONE (B €IMHCTBEHHOM YHCIIE) U ONES (BO MHOYKECTBEHHOM YHCIIE):
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This table is bigger that that one - Dtot cron Gosblie, yeM TOT (CTOM).
These table are bigger than those ones. - Dtu cTosB1 O0ITBIIIE, YeM T€ (CTOJIBI).

Co ciioBamu 0Ne/0ONES MOKET OBLITH HCIOJIBL30BAH APTHUKRJIb, €CJIK IIEPEA HUMHU CTOUT
npujiaraTe/JibHoe.

What apple do you want? What apples do you want?
Kakoe TbI x04emb s10,10k0? Kakue s16J10KH ThI X04ellb?
The red one. Kpachnoe. The red ones. Kpacusie.

AHrnuicKue CynecTBUTEIbHbIC HE UMEIOT NMaJACKHBIX OKOHUYAHUN TPAAUIIMOHHO BBIJCISIIOT ABa
najiexa -o0IIHMi ¥ MPUTHKATEIbHBIH.

OO0muH mmagex

. n. Dta neBoyka XOpoIo rOBOPUT IMO-aHTITHUICKH. This girl speaks English well.
P. . D10 cobaka TOM EBOYKH. It’s a dog of that girl.

J. 1. 51 man s6;10K0 TOM IEBOUKE. . | gave an apple to that girl.
B. m. S By MaJeHbKYIO J€BOUKY. . 1 can see a little girl.

T. n. 51 06110 TYASATH C ATOM IEBOYKOIA. 1 like to play with this girl.
I1. in. 51 gacTo ;mymaro 06 3TOi IeBOUKe. 1 often think about this girl.

MpuTskareabHblil magex. The Possessive Case
O0pa3oBaHue NPUTSKATETbHOTO NMA/IEXKa

Oo0pa3oBanue ITpumepsl IlepeBon
CYIIIECTBUTEIIBHBIC B ’s bird’s house JIOMUK TTTHYKH
€JIMHCTBECHHOM YHCIIE child’s ball MSYHK peOCHKa
CYIIIECTBUTENBHBIE BO ’s children’s bail MSTYHIK JIETEN
MHOKECTBEHHOM YKCJIE women’s rights paBa JKeHILNH
(TpyIa NCKITIOYeHMIA |
CYIIECTBUTEIHHOE BO ’ girls’ toy WTPYIIKA JEBOYEK
MHO>KECTBEHHOM YHCIIE birds’ house JIOMHK ITTHYEK

@opMyJia NPUTHKATEJIBHOr0 MNajJexxka OObBIYHO HMMEIT JHUIIb  OJylIeBJIeHHbIE
CylIeCTBUTE/IbHBbIE, 0003HAYAKOIIHE )KUBOE CYILIECTBO, KOTOPOMY YTO-TO NPHHAIJIEKHT,

my mother’s book - Mamuna KHura,

this girl’s bail - Mmaunk neBouKH,

the bird’s house - 1ToMuUK NTHYKH

Jasi Toro, 4ro0bl MOKa3aTh NPHHAMIEKHOCTh 00bEKTAa HeOAYylUIeBJICHHOMY NpeaMery,
HCMnoJb3yeTcs npeaJior of:

the handle of the door (pyuka (otr) aBepm), HO 4yame o00pa3yercsi COCTABHOE
cymectBuTebHoe door-handle,

Aptuxkisb. The Article

1. HeomnpenesieHHblii a/an (MCHONB3YETCSl TEpe] HCUYHUCISEMBIMH CYIIECTBUTENBHBIMH B
€MHCTBEHHOM YHCJIC)
a cat —xot a dog —cobaxa a boy — manpunk a girl -neBouxa
a teacher - yuurens

2. Onpenenennsiii the (MoxeT UCTIOTB30BATHCS € JTFOOBIMU CYIIECTBUTEILHBIMU )
the cat -xor the houses —toma  the water -Bona the weather —orona
the flowers - nseTsl

Ecnu cnmoBo HaunHaeTcs ¢ TiIacHOW OYKBBI, K apTUKIIIO "a" moOamisieTcs OykBa "'n", mis Toro,
4TOOBI JIBE TJIACHBIC HE CIIMBANIMCK: an apple (s1010Kk0), an orange (amenbcuH), an author (aBrop) u T, 1.
CrnoBo ““an hour” (yac) HaumHaercs ¢ coriacHo OykBbel “h”, HO B ciioBe ATa OyKBa HE YMTaeTCA, T.€.

(193]

CJIOBO HAYMHACTCH C I''IACHOT'O 3BYKa, ITIOOTOMY K apTUKIIFO @ TAK¥KE IIO68.BJ'ISICTC$I n=an
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YnoMmuHas OOBEKT BIEpBbIC, IEpe]] HUM CTaBIAT HEONPEACICHHBIM apTUKIbL a/an mpu
BTOPUYHOM C YIIOMHHAHHH TOT'O )K€ CAMOT0 00BEKTa, Mepe/l HUM CTaBAT OMpeIe/ICHHbIH apTHKIIb the

| see a cat, A Buwxy kora (oxnoro). The cat is black. (3tor) Kot — uepHsrii.

This is a kitten. 9To - koTeHok. (Omun u3 muorux) The kitten is hungry. (3toT) Korenok -
T'OJIO/IHBIN.

I have a book- ¥ menst ects kuura. The book is interesting. (3ta) Kuura - uHTEpECHAasI.

Heompenenenuplii apTUKiIb a/an OMycKaeTcsl Mepell HUCUUCIIEMbIMU CYIICCTBUTEIBHBIMUA MU
CYIIECTBUTEILHBIMUA BO MHOXXECTBEHHOM YHCIIC.

a pen - pens (pyuka - pyuku) a dog - dogs (cobaka - codbaku)
- meat (Ms1c0)

- water (Boza) - SNOW (cHer)

Hcnoas3oBanue HECONMPEACJICHHOI'0 AaPTHKRIJIA A

OJTFH M3 MHOKeCTBa (JTF0001) This is a cat.

1IEpPBOE YIIOMUHAHHUE B TCKCTE | see a bird.

IpY YIOMUHAHHUU TIpodeccHn My brother is a pilot.
B BOCKJTMIIATEIBHBIX TPETIOKEHHUSIX What a good girl!

What a surprise!
Such a fine room!

BMECTO CJIOBA OJWH

She is coming for a weak.

B OIpE/ICIICHHBIX KOHCTPYKIHSIX There is a book here.
there is a... | have got a nice coat.
I have a... He has a kind smile.
he has a... | see a wolf.

I seea... This is a dog.
thisisa... That is a doctor.
thatis a... It is a red pen.

Itisa.. | am a good swimmer.
lama... He/she is a tourist
he/she is a...

B psiJie YCTOMYMBBIX CIOBOCOYETAHUMN Come at a quarter to 8.
at a quarter.., Don't speak to him in an angry voice.

in a loud, (a low, an angry voice)
to have a good time

a lot of

to go for a walk

such a...

after a while

in a day (a month, a week, a year)

We had a good time in the country.
She has got a lot of presents.

Let's go for a walk.

He is such a clever boy.

You'll see them after a while.

We are living in a day.

Hcnoan3oBaHue on

e1eJIeHHOro apTHkJs the

€CIIM peub HJET O KOHKPETHOM JIHIE WJIH
npeaMere

The pen is on the table.

IIpY [TIOBTOPHOM YIIOMUHAHHUU TOTO XK€ CaMOro
00bEKTa

| see a cat. The cat is black.

ecliu CJIOBO o0o3Hayaer HEYTo,
CYUIECTBYIOIIEE B EIUHCTBEHHOM JIMIE, C
qacTdaMU CBCTa

the sun, the moon, the Earth

co cioBamu: Only (Ttompko), Main (Ty1aBHBI),
central (uentpanbHbIii), left (messiit), right

The only man | love
the main road

(mpaBbIii), Wrong (HempaBwiIbHBIN), Next | to the left, to the right
(cnemyrommii), last  (mocmemmmii),  final | It was the right answer. the final test
(3aKJIFOUMTENIbHBIN)

C MOPAAKOBBIMUA YN CIUTCIIbHBIMU

the first, the tenth
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C mpujiaraTejbHbIMU B HpCBOCXO,I[HOﬁ CTCIICHU

the kindest, the most interesting
the best

C MY3bIKQJIbHBIMHA HHCTPYMCHTaAMH U TaHLIaMU

to play the piano, to dance the tango

¢ 0000IIAIMMU CYIIECTBUTEIBLHBIMU (KJTacC
JIFOJICH1» JKUBOTHBIX, TEPMHUHBI, YKAHPBI)

The Britons keep their traditions.

C  Ha3BaHMSIMH  My3€eB, KHHOTEaTpoB,
KopaOJieii, raepeii, ra3eT, )KypHaJIoB

the Hermitage the Tretyakov Gallery the Avrora
the Seasame Street

C Ha3BaHUSIMM OKEAHOB, PEK, MOPEU, KaHAJIOB,
MyCThIHb, TPYMI, OCTPOBOB, IITAaTOB, TOPHBIX
MacCHBOB, HauMeHoBaHHii ¢ Of

the Atlantic ocean the Neva river the Black sea
Changing of the Guard

Hcnoan3oBaHue OINPEeaACJTCHHOI'0O apTUKJIA B pAJae€ yCTOﬁqHBLIX CJIOBOCOYETAHUI

in the middle, in the corner

in the morning, In the evening, in the afternoon
what’s the use?

to the cinema, to the theatre, to the shop, to the
market

at the cinema, at the theatre, at the shop, at the
market

the fact is (was) that...

where is the...?

in the country, to the country

The table is in the middle of the room.

I never drink coffee in the evening.
What's the use of going there so late?

Do you like going to the theatre?

He works at the shop.

The fact is that | have no money at all.
Where is the doctor?

We always spend summer in the country.

CKOJIbKO OBl MpHJIaraTeIbHBIX-OMPEICICHUI HU CTOSIIO TIEPE]] CYIICCTBUTEIbHBIM,
BCE 3TH OIPE/ICIICHUS CTABATCS MEX1y apTHKIeM U cyinecTBuTeabHbIM: A big, black, fat cat 6ombimoit,

YEePHBIH, TOJICTHINA KOT.

Ciryyan, KOIjia apTHKJIb He YHOTpebasiercs

€ClM, Iepel  CYLIECTBUTEIbHBIM  CTOMT | a PEN - MY pen
MPUTSKATEITBHOE MECTOUMCHHE a dog - his dog
the teacher - our teacher
the apple - her apple
€CJIn nepexn CYLUECTBUTEIBLHBIM crout | the cats - those cats

YKa3aTCJIbHOC MECTOMMCHUEC

the books - these books
a mouse - this mouse

€ClIn  CTOUT ApYyro€ CymeCTBUTCIBHOC B
MPUTSKATCIIBHOM ITaJICIKE

a car - father's car

the horse - farmer's horse
a bike - brother's bike
the doll - sister's doll

ecaM  Tepel  CYIIeCTBUTENbHBIM  cTowT, | 5 balls, 7 bananas, 2 cats
KOJIMYECTBEHHOE YMCIUTELHOE
ecnmu  mepen  cymiecTBUTEdbHBIM  crouT | She has no children.

oTpuilanue “no”

| see no birds.

nepea nMEeHaM

Mike, Kate, Jim, etc

C Ha3BaHUsIMHU )IHeﬁ HEACIN

Sunday, Monday, etc.

C Ha3BaHUsIMHU MECIILIEB

May, December, etc.

C Ha3BaHHUAMHU BPCMCH I'oJid

in spring, in winter

C Ha3BaHUsIMHU IIBETOB

white, etc.
| like green

C Ha3BaHHUAMMU CIIOPTHBHBIX UI'P

football, chess, etc.

C Ha3BaHUAMMU 6.]'IIO}1, HAIIUTKOB

tea, coffee, soup, etc,

C Ha3BaHUAMMU MPa3JHUKOB

Easter, Christmas, etc.
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C Ha3BaHWIMH SI3BIKOB, €CIT HET cioBa (s3bIK). | English, etc. | learn English, the English

Ecnu ecth, Hy)KeH apTHKIb the language

C Ha3BaHUSAMU CTPaH Russia, France, etc HO: the USA, the United
Kingdom of Great Britain and Northern
Ireland, the Netheriands, the Ukraine, the
Congo

C Ha3BaHUSMHU TOPOJIOB Moscow, Paris, etc.

C Ha3BaHUSAMH YJIHII, TLIOMIAAEH Trafalgar Square

C Ha3BaHUSIMU MTAPKOB St James’ Park, Hyde Park

C Ha3BaHUSIMHU MOCTOB Tower Bridge

C Ha3BaHUSAMHU OAMHOYHBIX TOP Kilimanjaro

C Ha3BaHHUSIMU 03€p Loch Ness

C HA3BaHHUSIMU KOHTUHEHTOB Asia, Australia, etc.

C Ha3BaHUSIMH OJJMHOYHBIX OCTPOBOB Cyprus

€CIM  Tmepex  CyllecTBUTENbHBIMH  cTouT | What animals can swim? | know what thing

BOIIPOCUTEIILHOE WIH otpurarensHoe | you have lost!

MECTOUMEHHUE

I['JIAT'OJI (THE VERB)

['maronoM Has3bIBaeTcs 4acTh pedH, 00O3HAYaAOIasl JEHCTBUE WM COCTOSIHUE IpeaMeTa WU
Tuna.

B anrnmiickoMm si3pIKe MPU3HAKOM TJIaroyia B HeonpeaeaeHHoH hopme (MHPUHUTHBE) SIBIISETCS
gacrtuIia to.

ITo cBoOEH CTPYKTYpE IIaroJibl AEIATCs Ha:

1. [TpocTsie, cocTosiKe TOTBKO U3 OJTHOTO KOPHSI:
to fire - cTpensiTh; 3aKUTaTh
to order - mpuka3bIBaTh
to read - ynrath
to play - urpars

2. IIpousBoaHbIe, cOCTOSIINE M3 KOpHS U mpedukca, u3 KOpHsI U cydhdukca uinm U3 KOpPHS,
npedukca u cydduxca:
to unpack - pacriakoBBIBaThH
to dismiss - yBOJIBHSATH, OTITYCKATh
to realize - npeacTaBisATh cede
to shorten - ykopauusats (cs1)
to encounter - Bctpeuars (cs1), HaTAJIKUBATh (C5)
to regenerate - mepepokaaThCs, BO3POKIATHCA

3. CloXHBIE, COCTOSIIIIME W3 JIByX OCHOB (Yalle BCEro OCHOBBI CYIIECTBUTEIBHOTO WIIN
[pUJIaraTeIbHOrO M OCHOBBI IJ1aroia):
to broadcast (broad + cast) - mepenaBaTh 1Mo pajano
to whitewash (white + wash) - 6enutsb

4. CocraBHbI€, COCTOSIIME U3 IT1aroJIbHOM OCHOBBI M HAPEUMsI UJTU MPEJIora:
to carry out - BBIIOJIHATH
to sit down - caguThCst

ITo 3HaYeHHUI0 II1aroJbl AEIATCS Ha CMBICTIOBBIE U CITyKEOHBIE.

1. CwmpbicioBble TI1arojbl UMEIOT CAMOCTOSATEIbHOE 3HAUYEHME, BBIPAXKAIOT JCHCTBHE WIH
coctosinue: Lomonosov as a poet and scientist played a great role in the formation of the Russian
literary language. Kak most u ydeHbliii JIOMOHOCOB ChITpajl OTPOMHYIO POJIb B CO3JaHHH PYCCKOTO
JUTEPATyPHOTO S3bIKA.
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2. CnyxeOHble TJIarojsl HE HMEIOT CaMOCTOATENBHOTO 3HAYCHUS M YINOTPEOISIOTCS Ui
00pa3oBaHMs CIOXHBIX (POpPM Tjarojla WM COCTaBHOTO cKa3yemMoro. OHHU SIBIISIIOTCSL CIIPSITaeMbIM
AJIEMEHTOM CKa3yeMoro U B €ro (hopMax BeIpa)kaeTcs JHII0, YKCIo U BpeMsi. K HuM oTHOCATCS:

1. I'maronbi-cBsi3ku to be ObITh, t0 become CTaHOBHTBHCS, tO remain ocTaBaThes, tO Erow
CTaHOBUTHCA, 10 get, to turn cranoBuThes, t0 100K BEINIANCTH, 0 KEep coxpaHsThCs.

Every man is the maker of his own fortune. Kaxxaslii uenoBek-TBOpEI CBOEH CyIb0bI.

2. Bcmomorarensabie riraroisr to be, to do, to have, to let, shall, will (should, would):

The kitchen was supplied with every convenience, and there was even a bath-room, a luxury
the Gerhardts had never enjoyed before. Ha kyxHe mmenuch Bce ynoOCTBa; ObUTa JaXke BaHHAs
KOMHaTa- pOCKOIIIb, Kakoi ['epXxapATel HUKOT/Ia 10 CHX MOp He 00JIa1au.

3. MopnaneHbIe riaroiisl can, may, must, ought, need: He that would eat the fruit must climb the
tree. Kto moOut GpyKThl, JOJDKEH BIIE3Th Ha JIepeBO (4TOOBI copBath). (JIFOOUIL KaTaThCs-TH00M U
CaHOYKH BO3UTh.)

Bce ¢popMmbI ri1aroJia B aHIJIMIICKOM SI3bIKe JeJISITCA HA JIMYHBIC U HEJIMYHBIC.

Jlnunble (GOPMBI IJ1aroja BHIPAXKAIOT BpPEMs, JIMIO, YUCIO, HakJIoHeHHe. OHM BBHINOJIHSIOT B
npeuiokeHur  QyHKIHI ckazyemoro. K ymuHbIM  (opmam oTHOcsATcs Bce (opMbl  BpeMeH
JEWCTBUTENFHOTO M CTPAJATEIBHOTO 3AJI0Ta (M3bSBUTEILHOTO U COCIIAraTeIbHOTO HAKIIOHEHUS ):

As you leave the Kremlin by Spassky Gate you come out on the Red Square. Eciu Bbl BEIXOAKTE M3
Kpemnst mumo Criacckux Boport, Bbl oka3biBaeTech Ha KpacHol 1uiomany.

Henuunesie ¢opmbl riarona He pasnuyaroTcs Mo junaM W urciaamM. OHH HE MOTyYT
CaMOCTOSITENTLHO BBIMIOIHATD B MPEIIOKEHNN (DYHKIMIO CKa3yeMOro, HO MOTYT BXOJIUTh B €r0 COCTaB.
K HenuunbiM (opmam oOTHOCATCSA: WHOUHUTHB, NpuUYacTHe H repyHauil. Every step towards
eliminating nuclear weapons is in the interests of every nation. Jlro0oii mar B HampaBlICHHH
YHUYTOXKCHUS SIICPHOTO OPYXKHUS CITY’)KUT MHTEPEcaM KaXKI0Tro rocy1apcTBa.

Jlmunbie GOpMBI TIarojia B aHIIIMKHCKOM SI3BIKE UMEIOT TPU HAKIIOHEHUS: M3bsBUTEIbHOE (the
Indicative Mood), nosenurensHoe (the Imperative Mood) u cocnararensnoe (the Subjunctive Mood).

I'1arosbl B U3bABUTE]IHLHOM HAKJIOHEHUH BBIPAXKAIOT PeabHOE IHCTBHE, TePeatoT (PaKThl:
His son goes to school. Ero cbil yu4uTcs B 1IKoJIE.

She has written an interesting article. Ona Hanmcana HHTEPECHYIO CTAThIO.
A new building of the theatre was built in this street. Ha sToit ynuiie moctponiu HOBoe 31aHUE TeaTpa.

[1aroabpl B MOBEJMTE]bLHOM HAKJIOHEHHHM BBIPXKAIOT MPHKa3aHHE, NpPOchOy, COBET,
3arpelieHne, KOMaHay:

"Don't buy them", warned our cautious driver. "He mokynaiite ux", - npeaynpeii Haml 0CTOPOXKHBIN
modep.

Undertake not what you cannot perform but be careful to keep your promise. He 6epurech 3a T0, 4T0
HE CMOJKETE BBINIOJIHHUTB, HO CTapaliTeCh CAEpKaTh OOeIaHKe.

[aaroabsl B cocjaraTteJbHOM HAKJIOHEHMH BBIPQXAIOT JIEHCTBHE HE pealbHOe, a
’KerarenpHoe wiu npeanoiaraemoe: If there were no bad people, there would be no good lawyers.
Ecau Ob1 HEe OBLIIO MIOXUX JIFOJIEH, HE ObUIO OBl XOPOIIIHUX aJBOKATOB.

Kak nuuHble, Tak U HETUYHbIE (OPMBI Tarojia UMEIT JBa 3aJi0ra: JelcTBUTEIbHBIN (the
Active Voice) u ctpanatenbHbiil (the Passive Voice).

[aaronsl B JAefiCTBHTENLHOM 3aji0re BBIPAXKAIOT JCHCTBHE, KOTOPOE MPOU3BOAUTCS
nojnexxamum: | inform you that | have carried out the mission. Coo01iato, 4To s BBITIOJIHUI 3aJIaHKE.

['aarosbl B cTpagaTejbHOM 3aJi0re BBIPAXKAIOT JEHCTBHE, KOTOPOE HCHBITHIBACT Ha cebde
nmomrexaniee: | was informed that the mission had been carried out. Mue cooGuunm, 4To 3a1aHue
OBLITO BBITIOJTHEHO.

@DopMBI Ti1aroja MOTYT BBIpaXaTh OTHOIIEHHE MEXKIY NEHCTBHEM M BpeMeHeM. B pycckom
A3bIKE OBIBAIOT TJIAroJibl COBEPIIEHHOT0 U HeCOBEPIIEHHOro BUAA. [1aro/ibl coBeplIeHHOr0 BUAA
0003HaYarOT JEHCTBHE, KOTOPOE 3aKOHYEHO, M €CTh €T0 Pe3yNbTaT:

OH nmpoYMTal 3Ty CTaThIO0 C UHTEPECOM.
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I'1aroibl HecoBepIIEHHOr0 BHAa 0003HAYAIOT JEHCTBHE, YKa3blBas Ha €ro MOBTOPSEMOCTH,
JUTUTENTFHOCTh, HE3aKOHUEHHOCTh: Buepa oH umTanm 3Ty crarbio ¢ wHTepecoM. (Ho oH mMor m He
IIPOYUTATH €€).

Buj rnarona B pyccKoM si3bIKe BbIpaXkaeTcst TM00 U3MEHEHHEM ero (popMel, MO0 ¢ MOMOIIIBIO
cybhpukcoB M TNPUCTaBOK. BupoBble 3HAYEHHs TJarojia B AHIJIMICKOM S3bIKE BBIPAYKAIOTCS
COYETaHHUEM BCIIOMOTATEIbHOrO TJIaroyia ¢ MPUYACTHEM HACTOSIIETO WM IPOIIEANIET0 BPEMEHHU
CMBICIIOBOT'O TJIaroa.

B aHrnmiickoM si3bIKke YeThIpe BUIO-BPEMEHHBIX T'PYIIIBI TJIarojia: HEONMpeAeIeHHbIC BpeMeHa
(Indefinite Tenses), mpogomkennsie BpemeHa (Continuous Tenses), coBepiienHbie Bpemena (Perfect
Tenses), m coBepuieHHbIe TponobkeHHbIe BpemeHa (Perfect Continuous Tenses). B kaxkmoit
BPEMEHHOM IpynIie Tpu BpeMeHu: Hactosulee (Present), npomeniee (Past), Oyaymee (Future).

I'naroa “to be”
A: Are you from England?
B: No, we aren't. We're from China.
He's Tom and she's Helen. They are friends.

YT1BepKICHUE OTtpuiianue Bonpoc
[Tonnas dpopma Kparkas ¢popma [Tonnas dpopma Kparkas hopma Am 1?
I am I'm | am not I'm not Are you?
You are You're You are not You aren't Is he?
He s He's He is not He isn't Is she?
Sheis She's She is not She isn't Is it?
Itis It's It is not Itisn't Are we?
We are We're We are not We aren't Are you?
You are You're You are not You aren't Are they?
They are They're They are not They aren't

KpaTkuMu OTBeTaMU HA3bIBAIOTCS OTBETHI HA BOMPOCHI, HAUMHAIOIIUECS C TJIaroJIbHON (POPMBI
IS /are; B KpaTKOM OTBETE COJICpIKaHUE BOMIPOCA HE MOBTOpsieTcs. YoTpebisiercst Tobko Yes wmu No,
najee JMYHOE MECTOMMEHHE B MMEHHMTEIILHOM Majieke W riarojibHas dopma is (isn't) / are (aren't).
Hampumep: Are you British? No, I'm not.
Yes, | am /we are. No, I'm not/we aren't.
Yes, he/shelit is. No, he/she/it isn't.
Yes, they are. No, they aren't.

WAS/WERE

Bob is eighty. He's old and weak.
Mary, his wife is seventy-nine. She's old too.
Fifty years ago they were young. Bob was strong. He wasn't weak. Mary was beautiful. She wasn't old.
B mpomemiiem mpoctom Bpemenu (past simple) rmaronm "to be" ¢ JWYHBIMH MECTOMMEHUSMH B
MMCHHTEIBHOM Majieke uMeeT ciaenyromue Gopmbr: was s |, he, she, itu —were ams —we, you, they.
B Bompocaxwas/were craBsiTcs mepes JMYHbBIM MECTOMMEHHEM B MMeHUTeNnbHOM maaexe (I, you, he u
T.1.) Wik cymectBurenbHbiM. Hanpumep: She was ill yesterday. -> Was she ill yesterday? Otpunanus
o0pa3yroTcs myTeM rmoctaHoBKU NOt mocie was/were. Harmpumep: She was not ill yesterday. She wasn't
ill yesterday.

YTBepxkaeHue Otpunanue Bomnpoc
[Tonnas popma Kpartkas popma
I was I was not [ wasn’t Was 1?
You were You were not You weren’t Were you?
He was He was not He wasn’t Was he?
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She was She was not She wasn’t Was she?
It was It was not It wasn’t Was it?
We were We were not We weren’t Were we?
You were You were not You weren’t Were you?
They were They were not They weren’t Were they?

OBOPOT THERE IS/ THERE ARE

There is a sofa in the room. There are two pictures on the wall. There isn't a TV in the room.
What else is there in the room?

Msl ynotpeOisieM KoHCTpykuuto there is/there are, uToObl cka3aTh, 4YTO KTO-TO WJIM YTO-TO
CYIIECTBYET MJIM HAaXOAWUTCS B onpeaeieHHoM mecte. Kparkas dopma there is — there’s. There are ne
umeer kpatkoi popmbl. Hanpumep: There is (There's) a sofa in the room. There are four children in
the garden.

Bonpocurenbhas ¢popma: Is there? Are there? Hampumep: IS there a restaurant in the town? Are
there any apples in the basket?

Otpunarenbhas popma: There isn’t .../There aren’t ... Hanpumep: There is not / isn't a man in
the room. There are not/aren't any cars in the street.

Kparkue oTBerhl cTpositcs ¢ mnomomibto Yes, there is/are wnum No, there isn't / aren't.
Coz[epxcaHI/Ie BOIIpOCa HC ITIOBTOPACTCA.

Yes, there is. No, there isn't.
Yes, there are. No, there aren't.

Ms1 ynotpe0sisiem there is / there are, 4ro0sI cka3atk, YTO YTO-TO CYLICCTBYET WM HAXOJUTCS B
orpezesIeHHOM MecTe, it is / they are - koraa yxe ynomunanu 06 stom. Hanpumep: There is a house in
the picture.

It is a big house. (Ho wue: It's a house in the picture.)
There are three books on the desk.
They are history books. (Ho ue: They are three books on the desk.)
Kounctpykuus There was/There were
This is a modern town today.
There are a lot of tall buildings and shops. There are cars and there isn't much peace and quiet.
This is the same town fifty years ago.
There weren't any tall buildings. There were some old houses. There weren't many cars and there
wasn't much noise.

Konctpykius There was/There were - ato There is / There are B popme past simple. There was
yHOTpeOIIseTcs ¢ CyIIeCTBUTENFHBIMU B eIMHCTBeHHOM uucie. Hampumep: There was a post office in
the street thirty years ago. There were ymotpebisieTcst ¢ CYIIECTBUTEIHBIMH BO MHOXECTBEHHOM
uucie. Hampumep: There were a few houses in the street thirty years ago.

B Bompocax was/were crapsrcs nepen there. Hanpumep: Was there a post office in the street
thirty years ago? Were there any houses in the street thirty years ago?

Otpunanus CTposTCs MyTeM MmoctaHoBkH NOt mocie was / were. Hanpumep: There was not /
wasn't a post office in the street thirty years ago. There were not / weren't any houses in the street thirty
years ago.

YTBepxkaeHue Otpunanue Bomnpoc
[Tonnas popma Kpartkas popma
There was There was not There wasn't Was there?
There were There were not There weren't Were there?

Kparkue otetsl crpositest ¢ momonibto Yes min No u there was/there were. Coaepskanue Borpoca He

MTOBTOPSIETCSL.

Was there a book on the desk? Yes, there was. No, there wasn't.
Were there any people in the shop? Yes, there were. No, there weren't.
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A bird has got a beak, a tail and wings.

I'narosn Have got

Has she got long hair? No, she hasn't. She's got short hair.
What have they got? They've got roller blades. They haven't got skateboards.
She has got a headache.

Have (got) ucrons3yercs:
a) 4TOOBI MOKa3aTh, YTO YTO-TO MPUHALICKHUT KoMy-To. Hanpumep: He's got a ball.
0) Ipu OIMCAHUU JIFOJICH, *KMBOTHBIX MK npeameroB. Hampumep: She's got blue eyes.

B) B CIICAYIOIIMX BbiCKa3biBaHusAX: I’ve got a headache. I’ve got a temperature. I’ve got a cough, I’ve

got a toothache, I’ve got a cold, I’ve got a problem.

Yr1BepxaeHue OTtpunanue Borpoc
[Tonnas dpopma Kpatkas ¢opma | [lomnas popma Kparkas ¢hopma Have I (got)?
I have (got) I've (got) I have not (got) I haven't (got) Have you (got)?
You have (got) You've (got) You have not (got) | You haven't (got) | Has he (got)?
He has (got) He's (got) He has not (got) He hasn't (got) Has she (got)?
She has (got) She's (got) She has not (got) She hasn't (got) Has it (got)?
It has (got) It's (got) It has not (got) It hasn't (got) Have we (got)?
We have (got) We've (got) We have not (got) | We haven't (got) Have you (got)?
You have (got) You've (got) You have not (got) | You haven't (got) | Have they (got)?
They have (got) They've (got) They have not (got) | They haven't (got)

Had

Grandpa, did you have a TV when you were five?
No, I didn't. People didn't have TV's then. They had radios.

Have (had) B past simple umeer ¢popmy Had miist Bcex nuil.

Bompocsl cTposiTcss ¢ MOMOMIBIO BCIoMoraresibHoro riarojia did, JuyHOro MecToMMeHHs B
MMCHHTEIBHOM Majieke U riaroia - have. Hanpumep: Did you have many toys when you were a child?
Otpunanus ctpostes ¢ nomortipto did not u have. Hanpumep: | did not / didn't have many toys when |
was a child.

YTBepxkaeHue Otpuianue Bomnpoc
[Tonnas popma Kpartkas popma
I had I did not have | didn't have Did I have?
You had You did not have You didn't have Did you have?
He had He did not have He didn't have Did he have?
She had She did not have She didn't have Did she have?
It had It did not have It didn't have Did it have?
We had We did not have We didn't have Did we have?
You had You did not have You didn't have Did you have?
They had They did not have | They didn't have Did they have?
Nmsa npuaararenbHoe. The Adjective
Karteropuu IIpuaararesbHoOe B pyCCKOM IpuaarareabHoe B
AI3bIKE AHIJIMIICKOM fI3bIKE
Yucao NU3MCHSICTCA HE€ N3MCHSACTCS
Pon N3MEHAETCS HE N3MEHSIETCS
Hauem U3MCHSCTCA HE€ NU3MCHACTCA

O0pa3zoBaHue HMEH NpHUJIAraTeJabHbIX
HNmena npujaaraTejibHbIC OBLIBAIOT: MPOCTLIC XU IPOU3BOJAHBLIC
K mpocThiM nMeHaM npuiaraTeIbHbIM OTHOCSITCS MTpHUJIaraTelibHble, HE MMEIOIIE B CBOEM COCTaBE
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HH NPUCTABOK, HU cyddukco: small - marenvkuil, long - drunneiii, white - denwiil.
K NPOM3BOAHBIM HMCHAM IIpUIarar€jIbHbIM OTHOCATCA IIpujiaraTr€ibHbIC, HMMCIOINHNE B CBOCM
cocrase Cy(pPHKCHI WM MPUCTABKH, WM OJHOBPEMEHHO M T€, U IPYTHE.

CyddukcaabHoe 0OpazoBaHue NMEH NPUIATaTeJlbHbIX

Cydduxc IIpumep IlepeBon
- ful useful M0JIe3HbII
doubtful COMHEBAIOLIHiiCs
- less helpless 0ecIoOMOLIHBII
useless oecroJie3HbIii
- ous famous H3BECTHBIM
dangerous onmacHbIi
- al formal ¢dopmanbHbIii
central HEHTPAJbHBIH
- able eatable CheI00OHbI
capable CIOCOOHDBI

IIpucraBouHblii ciocod 00pa3oBaHMsi MMEH NMPUJIATaATEJIbHBIX

IlpucraBka ITpumep IlepeBon
un - uncooked HeBapeHbIi
unimaginable HEBOOOPA3HMBIii
in- incapable HeCNOCOOHBI
inhuman HeryMaHHblii
il- illegal HeJIeraJbHbIH
illiberal He0o0pa30BaAHHBIM
im - impossible HEBO3MOKHbIi
impractical HENPaAKTHYHBII
dis - dishonest OecuecTHBIN
disagreeble HENPHUATHBII
ir - irregular HenpaBUJIbHbIH
irresponsible 0e30TBeTCTBEHHBIH

HekoTopble nMeHa mpujiaraTeibHbIe SIBISIOTCS COCTABHBIMH U 00pa3yroTCs U3 JBYX CJIOB,
cocrapisronux oHo noustue: light-haired — cBetoBosochrit,
snow-white — 6e10CHEKHBII.

IpunararejibHble, OKAHYMBaKOIKecs Ha — ed W Ha - iNg

-ed

- ing

OnucepiBaoT YYBCTBA M COCTOSATHUA

OnuchIBaOT NpeaMeThl, Bellld, 3aHATHS,

BbI3BIBAIOIIIHNE 9T 1YBCTBA

interested — nHTepecyrONIMIICS, 3aMHTEPECOBAHHBII

interesting - uHTepecHbIit

bored - ckyuaromuii

boring - ckyuHsIii

surprised - ynuBIeHHbIH

Surprising - yJaMBUTEIbHbIH

Crenenn CpaBHCHMSA NpUJaaraTeJibHbIX

AHIIIMICKHE NpUJIaraTeabHble HE U3MEHSFOTCS HU 110 YHCIIaM, HU 110 POJIaM, HO Y HUX €CTh (hopMBbI

cTelneHeil cpaBHeHHUl.

Nms mpunaratenbHOE B aHTJIMHACKOM SI3bIKE UMEET TPH (POPMBI CTENIEHEN CPABHEHHS:
- MOJIOKUTEJIbHAs cTerneHb cpaBHeHMs (Positive Degree);
- cpaBHUTEJIbHAs cTeneHb cpaBHenus (Comparative Degree);
- MPeBOCXO0IHAA cTernieHb cpaBHeHus (Superlative Degree).

OcHoBHas ¢)opMa MMPUJIAraTCJIbHOTO - TTOJIOKUTCIIbHAA CTCIICHD. qDopMa CpaBHHTeHLHOﬁ n
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MIPEBOCXOTHOM CTETEHEH 00BIYHO 00pa3zyeTcst OT (OPMBI TTOJIOKUTEIBHONU CTEIIEHNU OJHUM U3
CIIEYIOIIUX CIIOCO00B:
1. -er. -est
OnHOCTIOXKHBIE PUIIaraTelbHble 00pa3yloT CPABHUTEIbHYIO CTeNeHb IyTeM PpUOaBIeHUs K
(hopMe npuIIaraTeJIbHOIO B MOJIOKUTEILHOM cTeneHu cyddukca - er. [IpumepHo, Toxxe camoe
MBI JIeJIa€M U B PYCCKOM SI3BIKE - ToOaBisieM “‘e” (00JIbIIoi - O0bIIIe, XOIOAHBIH - XOJIOIHEE).
IIpeBocxoaHasi creneHb oOpa3yercs myreMm npudasieHus cyhdukca - est. ApTUKIb the

odsi3aresen!!!
IMoaoxuTteabHast crenenb | CpaBHUTEIbHAsI CTENEHD IIpeBocxoaHAas CTENEHb
cold - xononnbIi1 colder - xonmonuee the coldest - camblii XOJIOIHBIN
big - Gomnbimoit bigger - GosbIie the biggest - camblii 6obIION
kind - mo6psrit kinder - mobpee the kindest - cambIii 100pBIit

ITo aTOMy k€ crmoco0y 00pa3yroTCs CTEIICHU CPaBHEHUS JIBYCIIOKHBIX MTPUIaraTeIbHbIX
OKAHYMBAKOUIUXCS Ha -y, -er, -OW, -ble:

IosnoxuTebHasi ctenedb | CpaBHUTEJIbHAs CTeNEHb IlpeBocxoaHAas CTENEHb
clever — ymHbIit cleverer - ymuee the cleverest - camplii yMHBIii
easy - mpocToi easier - mpoiie the easiest - camblii mpocToii
able - crtocoOHbIi abler - cnocoonee the ablest - campblii cnocoOHbBI
busy - 3ansroii busier - 6GoJiee 3aHATOM the busiest - camplii 3aHsATO#

[Tpu 0OpazoBaHWy CTETICHEH CPABHEHHUS ITOCPEICTBOM CYPPUKCOB — er U — eSt cobioarores
cieayrouue npasuia opgorpapuu:

Ecnu npunararenbHOe 3aKaHYMBACTCSl HA HEMOE “e” , TO TIpU PUOABICHUU — er U — est
HeMoe “e” onmycKaeTcs:
large — larger - the largest / 6ombIi0ii — G0JIbIIIE — CaMBIil OOJIBIION
brave — braver — the bravest / cmensblii — cmenee — camblil cMebIi

Eciu npuiarateibHOE 3aKaHYUBACTCS HA COTVIACHYIO € MPEIIIeCTBYOINHM KPATKHM IJIACHBIM
3BYKOM, TO B CPAaBHUTEJIILHON U MTPEBOCXOJHON CTEIEHHU
KOHEYHAs COTJIacHasi OyKBa yJABAHBAETCH:
big — bigger — biggest / 6osbI110#i — GOJBIIIE — CaMBblid OOTBIITON
hot — hotter — hottest / ropsiumii — ropsiaee — camplii ropsrauit
thin — thinner — thinnest / Toukuii — TOHbBIIIE — CAMbIil TOHKHIA

Ecnu nmpuitaratenpHOe 3aKaHYMBAeTCsl HA “y” ¢ IpeAIIeCTBYIOIIeH COIJIacCHOM,
TO B CPaBHUTEJILHOM U NMPEBOCXO/IHOM CTENEHU “y” mepexoamT B “i”:
busy — busier — busiest / 3ansiToii — 6os1ee 3aHsITON — caMblii 3aHATO#
easy — easier — easiest / mpocToii — nmpoiie — caMblii IPOCTO¥i

2. more, the most
BonbIIMHCTBO IBYCIIOKHBIX MPHIIAraTeNbHBIX U MPUIaraTelbHbIX, COCTOSIINX U3 TpeX U Oojee
CJIOTOB, 00Pa3yOT CPaBHUTEIBHYIO CTENIEHB TP MIOMOIITH CJIOBa MOre, a MPeBOCXOAHYI0 — ITPU
MMOMOIIIH cJIoBa MOSt.
OTH CIIOBA CTaBATCS MEpPe]] UMEHAMU MPUJIaraTeIbHBIMU B MOJOKUTEIHLHON CTETICHHU:

MonoxurenbHas CpaBHUTEIbHASI CTENEHb IIpeBocxoanas creneHb
CTCINCHb
beautiful - kpacuswiii | more beautiful - kpacusee the most beautiful - cambrit kpacuBbIi
interesting — more interesting - the most interesting - cambIit HHTEpECHBII
HHTEpPeCHBbIH HUHTEpEeCHee the most important - camplii BayKHBI
important - BaxHbI# more important - Baxxxaee

Ocoo0bie popmbl

‘ IHos0:kUTEIBLHAS CTENEHb ‘ CpaBHuUTe/IbHAS CTENEHb ’ IIpeBocxoaHasi cTeneHb
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good - xoporuii
bad - mmoxoii
little - manenskwmii
much/many - muoro
far - panekwnii/nanexo
old - craperii

better - myurre
WOrSE - XyKe
less - menbIe
more - 0oJbIIe
farther/further - nansme
older/elder - crapure

the best - camprii myurmii
the worst - camblii 10X 0i1
the least - camplii MaeHbEKUI, MEHBIIIE
BCEr0
the most - 6onbie Beero
the farthest/furthest - camurii nanpHMi
the oldest/eldest - cambrii cTapsiii

3. less. the least

JIns BbIpaXKeHUsI MeHbIIEeH WM caMoOil HU3KOM CTeleHHM KauyecTBa MpeaMeTa 1o CPaBHEHHUIO C
JPYTHMU TIPEIMETaMH yIIOTPEOIISIOTCSI COOTBETCTBYIOIIME ClIOBa |€SS — MeHee
u the least — nanmeHee, KOTOpBIE CTABATCS TEPE]T IpUIaraTeaIbHbIMU B (POPME IMOI0KHUTEIBHOM

CTCIICHU.

Ilos0:xuTEABbHAS CTENEHD

CpaBHHTeJIbHaﬂ CTCIICHDb

beautiful — kpacussrii
interesting - uHTEpeCHHIi
important - BaskHBbIi

less beautiful - menee
KpAaCHUBBIN
less interesting — menee
MHTEPECHBIN
less important - menee
BayKHBIN

Hpenocxounaﬂ CTCNICHb
the least beautiful — camprit
HEKPacCUBbIN
the least interesting — camprit
HEUHTEPECHBIN
the least important — camsrii
HEBaXKHBIM

Jlpyrue cpencTBa cpaBHeHHs IBYX NPeIMeTOB HJIM JIHUIL

Koncrpykuus KommenTapmnii IIpumepni
As...as (Takoii ke, TaK Jl1si cpaBHEHHsI IBYX He is as a strong as a lion
JKe) 00LEeKTOB OJJUHAKOBOI'0O OH Takoi ke CUJIbHBIH, KaK JICB.

KayecTBa

She is as clever as an owl.
OHa TakKas KeE yMHa}I, KaK COBa.

Not so...as (He Takoii,

B OTpHUUATEC/IbHBIX

He is not so strong as a lion.

KaK) NpeII0KEHUAX OH He Takoil CUJIbHBII, KaK JIeB.
She is not so clever as an owl.
OHa He Takas yMHasl, KaK COBa.
The...the (c aBymst NOKa3bIBaeT 3aBUCUMOCTH The more we are together the
CPaBHHTEJbHBIMH O/IHOTO AEHCTBHSA OT happier we are. Yem Gombiiie BpeMeHH
CTenmeHsIMu) APYroro MBI ITPOBOJIUM BMECTE, TEM

CHACTJIIMBECC Mbl CTAHOBUMCHI.
The more | learn this rule the less |
understand it.

Uewm OodbIme s ydy 9TO IPABUIIO, TEM
MCHBIIIC 51 €0 ITIOHUMAR0.

Oco0Oble 3aMeuaHus 00 yl'lOTpeﬁJ'leHI/ll/l CPABHUTCJ/IBHBIX M IPEBOCXOIHBIX cTeneHel MMeH

npuJjaraTrejJbHbIX:

3HAYCHHUEM «T'0pa3jio, SHAYUTECJIbHO»:
His new book is much more interesting than previous one. Ezo nosast knuea copazoo 6onee

uHmepecHast, yem npeovbloyast.

CpaBHuTeENbHAS CTENEHb MOXKET OBITh yCUJIEHAa YIOTpeOIEHuEM Tepe] Hel CII0B COo

This table is more comfortable than that one. Dmom cmon 6onee yoobuwiii uem mom.

[Tocne coro30B than u as ucmoap3yrTCs IO JTHYHOE MECTOUMEHHE B UMECHUTEITBHOM

maacKe C rjiarojiom, 1100 TUYHOE MECTOUMEHHE B 00BLEKTHOM IIaCxKe:
I can run as fast as him (as he can). 4 moey 6ecamos max sce 6vicmpo, kax om.
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Yucanreanrnoe. The numeral

[Tepen coTHsIMH, ThICTYaAMU, MHJUTHOHAMH 0053aTEIILHO HA3bIBATh UX KOJIMYECTBO, JaKE €CITU
BCEr0 OJ{HA COTHS WJIM OJHA ThICSYa:
126 — one hundred twenty six
1139 - one thousand one hundred and thirty nine
B cocraBe ynCAMTENBHBIX — COTHH, THICSIYM U MUJUTHOHBI HE UMEIOT OKOHYaHHUST MHOYKECTBEHHOTO
gucia: two hundred — 200, three thousand — 3000, u 1.1.

HO: oxoHyaHNe MHOKECTBEHHOT0 yncia nodasiaserca hundred, thousand, million, korna onu
BBIPAXAIOT HEOIPEICTICHHOE KOJIMYECTBO COTEH, ThICSY, MUJUTHOHOB. B 3TOM citydae mocie Hux
yHOTPeOIISIETCS CYIIECTBUTEIIBHOE € TIPeaioroM “of”:
hundreds of children — corau gereit
thousands of birds- Teicstuun mruiy
millions of insects — MULIHMOHBI HACEKOMBIX

Hauwunas ¢ 21, yncnurensHble 00pa3yroTCs TakK K€ KaK B PYCCKOM SI3BIKE:
20+1=21 (twenty + one = twenty one)
60+7=67 (sixty + seven = sixty seven) u T.1.

Kak yurarp aaTnl

1043 ten forty-three
1956 nineteen fifty-six
1601 sixteen o one
2003 two thousand three
B 2003 roxy in two thousand three
1 cenTaOps the first of September
23 ¢eBpans the twenty-third of February

JAPOBHBIE YNCJIMTEJIBHBIE (FRACTIONAL NUMERALS)

B mpocteix apob6six (Common Fractions) uyucnurtenb BbIpaKaeTcsl KOJIMYECTBEHHBIM
YU CIUTCIIbHBIM, 4 3HAMCHATECJIb ITOPAAKOBBIM:

1/7- one seventh oxHa ceapMas

[Ipy uyTeHUM NPOCTHIX JpoOeil, ecau 4YMCIuTeNlb WX OOoNbllle €AWHMIIBI, K 3HaMEHaTellto
HpI/I6aBJ'I$IeTC$I OKOHYAaHHE MHOKECTBEHHOT'O YHCJa -S:
2/4 - two fourths - 1Be yeTBepTHIX
2/3 -two thirds - 1Be TpeThUX
3 1/5 - three and one fifth - Tpu 1enbIx 1 oxHa nsATas
1/2 - one second, a second, one half, a half - ogna Bropas, nonoBuna
1/4 -one fourth, a fourth, one quarter, a quarter - ogHa 4eTBepTas, 4eTBEPTh

B necatuunbix apo6sx (Decimal Fractions) nenoe uucio otaensiercs TOUKOM, U Kaxaas mudpa
yurtaercs otaensHo. Hynb unraercs nought [no:t] (8 CLLA - zero ['zierou]).
4.25 four point twenty-five; four point two five
0.43 nought point forty-three; nought point four three

CYI_HGCTBI/ITGJ'IBHBIC, cIeayronue 3a ,[[pO6BIO, HUMCHOT (1)OpMy CAUHCTBCHHOI'O 4YMUCJIa, U TIEPCA
HUMH TIPH YTEHUH CTaBUTCA Tpeior -0f:
2/3 metre- two thirds of a metre
ABC TPETHUX METpPa
0.05 ton - nought point nought five of a ton
HOJIb LEIBIX IIATH COThIX TOHHBI

CYH_ICCTBI/ITCJIBHBIC, cireayromue 3a CMCIIAHHBIM YHUCJIOM, UMCIOT (I)OpMy MHOXCECTBEHHOT'O
YHUCIIa U YuTaroTcs 0e3 nmpesyiora of:
35 1 /9 tons -thirty-five and one ninth tons
14.65 metres -one four (uau fourteen) point six five (wmu sixty-five) metres
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B o06o3naueHusx HoMepoB TeneOHOB Kakias IMQpa YUTAETCs OTAEIbHO, HYJIb 37€Ch
yuTaeTcs [ou]:
224-58-06 ['tu:'tu:'fo:'faiv'eit'ou’'siks]

O0pa3oBaHue BUAOBPeMEHHBIX (DOPM IJIAr0/1a B AKTHBHOM 3aJI0Te

Present Simple ynorpe6isieTcst 11 BoIpasKeHUS:

1. IOCTOSSHHBIX COCTOSHUM,

2. MOBTOPSIOLIUXCS U MOBCEIHEBHBIX NEHCTBUIl (4acTo CO ClenyIOUIMMH HapeuusMmu: always,
never, usually u t.1.). Mr Gibson is a businessman. He lives in New York, (mocrossHHOe cocTosiHuE)
He usually starts work at 9 am. (nmoBceaneBnoe neiicrBue) He often stays at the office until late in the
evening, (oBceJHEBHOE JICHCTBHE)

3. HEMpPEeIOKHBIX NCTHH U 3aKOHOB IPUpPObI, The moon moves round the earth.

4. neficTBUHM, NPOUCXOASIIUMX IO IHPOrpaMMe WIM MO PAaclMCaHUIO (JIBUKEHHE I0OE3/0B,
aBTOOYyCOB u T.1.). The bus leaves in ten minutes.

Mapxkepamu present simple sisisirorest: usually, always u 1.11., every day / week / month / year u
T.1., on Mondays | Tuesdays u T.1., in the morning / afternoon / evening, at night / the weekend u T.x.

Present Continuous yrmoTpe0seTcst 1Jist BBIPaKECHUS:

1. meficTBHii, mporcxoaamux B MoMeHT peun He is reading a book right now.

2. BpeMEHHBIX JICHCTBUHN, MPOUCXOASIINX B HACTOSIIUI ITEPHO BPEMEHHU, HO HE 0053aTENbHO B
moMmeHT peun She is practising for a concert these days. (B manubiii MoMeHT oHa He urpaer. OHa
OTJIbIXAET.)

3. NEUCTBUNA, MPOUCXOASIIUX CIMIIKOM YacTO W IO MOBOAY KOTOPBIX MBI XOTUM BBICKA3aTh
pasnpaxeHue WiM KpUTUKY (0ObiuHO co cioBoMm '"always") "You're always interrupting
me!"(pa3apaxkeHue)

4. neficTBuM, 3apaHee 3alulaHMPOBaHHBIX Ha Oymymee. He is flying to Milan in an hour. (3to
3aIIaHUPOBAHO.)

Mapxkepamu present continuous sisisirorcst: NOW, at the moment, these days, at present, always,
tonight, still u T.x1.

Bo Bpemenax rpynnbl CONtinUOUS 00BIYHO HE YNOTPEOISTIOTCS [JIAr0JIbL:

1. BeIpakarore BocnpusaTHs, omrymieHus (see, hear, feel, taste, smell), Hanpumep: This cake
tastes delicious. (Ho ue: This cake is tasting delicious)

2. BRIpaXKaIOIINEe MBICIUTENbHYIO JesaTensHoCTh [Know, think, remember, forget, recognize(ze),
believe, understand, notice, realise(ze), seem, sound u ap.],

Hampumep: | don't know his name.

3. BeIpakaromre smonuu, xenanus (love, prefer, like, hate, dislike, want u np.), Hanpumep:
Shirley loves jazz music.

4. include, matter, need, belong, cost, mean, own, appear, have (korma BbIpakaeT
npuHauIexHocTh) U T.1. Hampumep: That jacket costs a tot of money. (Ho ue: That jacket is costing a
lot of money.)

Present perfect ymorpe0isiercst 1u1st BbIpaKeHHSL:

1. neicTBUi, KOTOpBIE TPOU3OILIM B IIPOILIOM B HeolpeaeneHHoe BpeMs. KoHkpeTHoe BpeMs
JEHCTBUSI HE BaXKHO, BaxkeH pe3ynbrat, Kim has bought a new mobile phone. (Korna ona ero kymuna?
Mgl 3TO HE YTOUHSIEM, MOCKOJIBKY 3TO HE BaXHO. Ba)kHOro, 4ro y Hee ecTh HOBBI MOOWJIBHBIN
TenedoH.)

2. ICUCTBHI, KOTOPBIC HAYAIKChH B MPOIIIOM M BCE €Il MPOJI0IDKarTCs B HacTosmem, \We has
been a car salesman since /990. (On cran nponasioM aBromoomiei B 1990 roxy u 10 CUX TOp UM
SIBJISIETCSI.)

3. AecTBHI, KOTOPBIE 3aBEPIIMIINCH COBCEM HEABHO U UX PE3YJBTAThl BCE €LIE OLTYLIAIOTCS B
HacrosimieM. They have done their shopping. (Mbl BuanMm, 4TO OHU TOJBKO YTO CAETATH TOKYIIKH,
IIOCKOJIBKY OHHU BBIXOZST U3 CYIIEPMapKeTa C IOJIHOM TEJIEKKOM. )
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4. Present perfect simple ynorpe6isiercst Taxoke co cioBamu "today", "this morning / afternoon™
U T.I., Korja 0003HaueHHOE UMH BpeMsl B MOMEHT peuH eie He ucrekiao. He has made ten photos this
morning. (Ceituac ytpo. YKka3zaHHOE BpeMs HE HCTEKIIO. )

K mapkepam present perfect oruocstest: for, since, already, just, always, recently, ever, how
long, yet, lately, never, so far, today, this morning/ afternoon / week / month / year u 1.1.

Present perfect continuous ymorpe6iisieTcst st BRIpaKEHHU:

1. nelicTBHiA, KOTOpbIE HAYaJIKUCh B MPOILIOM W MPOAOJDKAIOTCS B Hacrosiee Bpems He has
been painting the house for three days. (O Hauan KpacuTh JTOM TPH JHS Ha3aJ M KPACUT €ro J0 CHUX
mnop.)

2. NEUCTBHIA, KOTOPBIC 3aBEPIIMINCH HEIAaBHO U UX PE3YJIbTaThl 3aMETHBI (OYEBUIHBI) Ceifuac.
They're tired. They have been painting the garage door all morning. (OHu TOIBKO YTO 3aKOHYMIIA
KpacuTh. Pe3ynbraT mx neiictBuii oueBujeH. Kpacka Ha JBepsiX €lle HE BBICOXJIA, JIFOJU BBITJISIST
YCTaJIBIMH. )

[Ipumeuanue.

1. C raronamu, He uMeromumu Gopm rpymmnsl Continuous, BMecto present perfect continuous
yrnotpebisercss present perfect simple. Hanpumep: I’ve known Sharon since we were at school
together. (A ue: I’ve been knowing Sharon since we were at school together.)

2. C rnaronamu live, feel u work moxxuo ymorpebnsateh kak present perfect continuous, tak u
present perfect simple, mpu 3ToM CMBICIT IPETOKEHUS TOYTH HE U3MEHSIETCS.

Hanpumep: He has been living/has lived here since 1994.

K mapkepam present perfect continuous otuocsites: for. since. all morning/afternoon/week/day
u 1.1., how long (B Bompocax).

Past simple ynotpe6isieTcst 1Uist BBIpaKeHUS:

1. JMeWCTBUI, MPOM3OMICAIIMX B MPOILIOM B ONPEACICHHOE yKa3aHHOE BPEMs, TO €CTh HaM
M3BECTHO, KOTJIa 3TU AedcTBHs npousonuin, 1hey graduated four years ago. (Korna oHu 3aKoHYMIM
yauBepcuteT? Yersipe roja Hazaa. Mbl 3HaeM BpeMms. )

2. TIOBTOPSIIOIIMXCSI B MPOIUIOM JEHCTBUH, KOTOpBIE OoJjiee HE MPOUCXOAAT. B aTom ciryuae
MOT'YT MCIIOJIb30BaThcsi Hapeuust yactoTel (always, often, usually u t.1.), He often played football with
his dad when he was five. (Ho tenepp on yxe He urpaet B ¢yr060 co cBouM otitom.) Then they ate
with their friends.

3. AelicTBUA, CIeIOBaBIIMX HEMOCPEICTBEHHO OHO 32 APYTUM B IIPOILIOM.

They cooked the meal first.

4. Past simple ynoTtpeOsieTcst Takke, KOr/ia peub HJET O JIIJAX, KOTOPhIX YK€ HET B JKUBBIX.
Princess Diana visited a lot of schools.

Mapxkepamu past simple ssistrores: yesterday, last night / week / month / year | Monday u T.1.,
two days | weeks | months | years ago, then, when, in 1992 u 1.1.

People used to dress differently in the past. Women used to wear long dresses. Did they use to
carry parasols with them? Yes, they did. They didn't use to go out alone at night.

* Used to (+ ocHOBHas ¢opma riarojia) ymoTpeONsieTcss Jisi BBIPAKCHUS MPUBBIYHBIX,
MOBTOPSIBIIIUXCSI B MPOILIOM JEHCTBUM, KOTOPBIE CeYac y>Ke€ He MPOUCXOMAIT. ITa KOHCTPYKIUS HE
u3MeHsieTcst mo JuiaM U uuciam. Hampumep: Peter used to eat a lot of sweets. (= Peter doesn't eat
many sweets any more.) Bonpocel u orpunanus crposarcs ¢ nomouibto did / did not (didn't),
noJyIexarero u riaroiua "use" oes3 -d.

Hampumep: Did Peter use to eat many sweets? Mary didn’t use to stay out late.

Bmecto "used to" MoxHO ymoTpeOnsTh past simple, mpu 3TOM CMBICT BBICKA3bIBaHUS HE
usmensiercs. Hampumep: She used to live in the countryside. = She lived in the countryside.

OTtpunarenbHbIe U BONPOCUTENbHBIE (OPMBI YIOTPEOISAIOTCS PEIKO.

Past continuous ymoTpe0JsieTcs 1151 BBIPAXKCHHUS

1. BpeMEeHHOT0 IeHCTBHS, IMPOJOKABIIETOCs B MPOILIOM B MOMEHT, O KOTOPOM MBI TOBOPHUM.
Mpbl He 3HaeM, KOrja HavajgoCch M KOTJa 3aKOHYMJIOCH 3T0 jeiictBue, At three o'clock yesterday
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afternoon Mike and his son were washing the dog. (Msl He 3HaeM, KOrjja OHM Ha4yald W KOrIa
3aKOHYMJIA MBITh COOAaKYy.)

2. BpEeMEHHOTro JeHCTBUsA, MpoaoiDKaBmierocss B mpouuioM (longer action) B MOMEHT, Korja
IPOM30ILIO Apyroe aeiicteue (shorter action). J{ist BeIpaskeHust BTOpPOro jaeicTus (Snorter action) msr
yrnotpebssiem past simple, He was reading a newspaper when his wife came, (was reading = longer
action: came = shorter action)

3. nByX M Oosiee BpeMEHHBIX JICHCTBUIA, OJHOBPEMEHHO IMPOIOJDKABIIMXCS B MPOLIUIOM. The
people were watching while the cowboy was riding the bull.

4. Past continuous ymoTpeOisieTcsi TakKe Jjisi ONMUCaHWs OOCTAaHOBKH, Ha (DOHE KOTOpOW
IIPOMCXOIMIIN COOBITHS pacckasza (moBecTBoBaHMs). The sun was shining and the birds were singing.
Tom was driving his old truck through the forest.

Mapxkepamu past continuous sisistrorest: While, when, as, all day / night / morning u ..
when/while/as + past continuous (longer action) when + past simple (shorter action)

Past perfect ymorpeo6isiercs:

1. st TOro, 4ToOBI TOKAa3aTh, YTO OJHO JIEHCTBUE MPOMU3OILIO PAHBIIE IPYrOro B MPOILIOM.
I[Ipu sTOM TO ACHCTBHME, KOTOpPOE IPOM3OILIO paHbIle, BbIpakaeTcs past perfect simple, a
ciydMBIIeecs mo3xe - past simple,

They had done their homework before they went out to ptay yesterday afternoon. (=They did their
homework first and then they went out to ptay.)

2. JJIA BBIPpAXKCHUS I[CﬁCTBHfI, KOTOPBIC ITPOU3OULIIA O YKA3aHHOT'O MOMCHTA B IIPOIIJIIOM,

She had watered all the flowers by five o'clock in the afternoon.
(=She had finished watering the flowers before five o'clock.)

3. kak okBHBAJIEHT present perfect simple B mpomutom. To ecth, past perfect simple
yHOTpG6J’I}IeTCH JJIA1 BBIPAXXCHUA ,I[eI‘/‘ICTBI/ISI, KOTOpPOC Ha4YaJI0Ch M 3aKOHYWJIOCH B IIPOIIJIOM, a present
perfect simple - mis gelcTBHsA, KOTOPOE HAYAIOCh B MPOILIOM M HPOJODKACTCS (MU TOJIBKO 4YTO
3aKOHYMJIOCH) B HactosmeMm. Hanpumep: Jill wasn't at home. She had gone out. (Torza ee He GbLIO
noma.) JIW isn 't at home. She has gone out. (Ceuac ee HeT q0Ma.)

K mapkepam past perfect simple oraocsrcs: before, after, already, just, till/until, when, by, by
the time u T.1.

Future simple ymorpe6asercs:

1. nns obo3HaueHust OyIyIUX NEUCTBUHM, KOTOPHIE, BO3MOXKHO, MPOU30MIYT, a BO3MOXHO, U
uer, We'll visit Disney World one day.

2. Ui npesckaszanuid Oynynmx coowituii (predictions), Life will be better fifty years from now.

3. 1u1st BRIpaXKeHHsl yrpo3 wik npenynpexaeHui (threats / warnings), Stop or I'll shoot.

4. nyst BBIpaXXCHUsT oOeIianuii (Promises) u penieHui, NpUHITHIX B MOMEHT peun (0n-the-spot
decisions), I'll help you with your homework.

5. ¢ rmaronamu hope, think, believe, expect u T.11., ¢ Beipaxenusimu I'm sure, I'm afraid u T.1m1., a
Taxke ¢ Hapeunsimu probably, perhaps u T.1. / think he will support me. He will probably go to work.

K mapkepam future simple otHocsites: tomorrow, the day after tomorrow, next week | month /
year, tonight, soon, in a week / month year u T.x.

ITPUMEYAHUNE

Future simple ne ynotpe6mnsiercs mocie cioB while, before, until, as soon as, after, if u when B
NPUAATOYHBIX TPEITIOKEHHUIX YCIOBHS M BpEMEHH. B Takux citydasx ucmosib3yercst present simple.
Hanpuwmep: I'll make a phone call while | wait for you. (A we:... whilo | will wait for you.) Please
phone me when you finish work.

B JomonmHUTENBHBIX MOPUAATOYHBIX MpemioxkeHusx mociae "when" u "if" BO3MOXHO
ynotpebnenue future simple. Hampumep: | don't know when | if Helen will be back.

He is going to throw the ball.

Be going to ymorpebisieTcs as:

1. BBIPAXKCHUA 3apaHCC IPUHATHIX IIJIAHOB U HaMepeHI/Iﬁ Ha 6yny1uee,

Hampuwmep: Bob is going to drive to Manchester tomorrow morning.
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2. mpencka3aHuM, KOrJa y»Ke€ eCTh JO0Ka3aTelbCTBA TOTO, YTO OHU COYAYyTCs B OJM3KOM
oynymem. Hanmpumep: Look at that tree. It is going to fall down.

We use the future continuous:

a) for an action which will be in progress at a stated for an action which will be future time.
This time next week, we'll be cruising round the islands.

b) for an action which will definitely happen in the future as the result of a routine or
arrangement. Don'’t call Julie. I'll be seeing her later, so I'll pass the message on.

¢) when we ask politely about someone's plans for the near future (what we want to know is if
our wishes fit in with their plans.) Will you be using the photocopier for long?
No. Why?
I need to make some photocopies.

We use the future perfect:

1. For an action which will be finished before a stated future time. She will have delivered all
the newspapers by 8 o'clock.

2. The future perfect is used with the following time expressions: before, by, by then, by the
time, until/till.

We use the future perfect continuous:
1. to emphasize the duration of an action up to a certain time in the future. By the end of next
month, she will have been teaching for twenty years.

The future perfect continuous is used with: by... for.

[IpakTryeckas paboTa Takke HaIpaBjeHa Ha MPOBEPKY C(HOPMUPOBAHHOCTH IPaMMATUYECKOTIO
HaBBIKA B PAMKaxX TEM: MOJIAIBHBIC IJ1arojibl U UX SKBUBAJICHTHI, 00pa30BaHNe BUIOBPEMEHHBIX (hopm
rjlarojia B MacCUBHOM 3aJ0r€, OCHOBHBIC CBEJEHHs O COIJacOBaHMM BPEMEH, MpsMas U KOCBEHHAs
peub, HenuuyHbIE (QOPMBI TJIaroyia: WHOHHATHB, MPUYACTUS, TEPYHIUH, OCHOBHBIC CBEICHHS O
cociaraTeabHOM HAKJIIOHEHUH.

Pacnpenenenue Boile yka3aHHBIX TEM B YU€OHHKE!

- ArabexsH U. I1. Anrnuiickuii s3Ik U1 GakanaBpoB: yueOHOe ocoOue I CTYAEHTOB BY30B
/ Y. T1. ArabeksH. - PoctoB-na-Jlony: ®ennke, 2017. - 384 c.: un. - (Boiciee obpazoBanue) (200 3k3.
B 6ubmuoteke YITY) u yueOnuke:

- Kypasnea P.M. AHrnmiickuil s3bIK: y4e€OHUK: MAJi1 CTYAEHTOB TOPHO-T€OJOTHYECKUX
cneunansHoctet By3oB / P. U. XKypasnesa. - PocroB-na-Jlony: ®@enukc, 2013. - 508 c. - (Boiciiee
obpazoBanue). - bubmuorp.: c. 502 (192 >k3. B 6ubnmoreke YI'TY) npeacrapieHo B TadimIe:

Haszeanue memoi Cmpanuyul yueOHuKos
Aeabexan U. I1. | Kypasneea P.H.
MoganbHBIE TIAroJIbl ¥ UX YKBUBAIECHTHI 295 47
OOpa3oBaHue BHJIOBpPEMEHHBIX ()OpM rjarojia B MacCUBHOM 236 71,115
3ajore
OCHOBHBIE CBEJICHHUS O COTTIACOBAHUM BpEMEH 323-328 269
[Ipsimast 1 KOCBEHHasI pedb 324 268
Henuunble ¢opmbl  riarona: HMHOUHUTHB, TPHYACTHSA, 311-322 132, 162, 173,
TepYHIHHA 192, 193
OCHOBHBIE CBEJIEHUS O COCJIaraTeJIbHOM HaKJIOHEHUHU 329 224
MOZ[a.]'lebIe rJaroJjbl
I's1aroJisl 3HnaveHue IIpumepsl
CAN (du3nyecKas Wik yMCTBEHHAsS I can swim very well. —
B03M0)KHOCTB/YMCHI/IG SI oueHp XOpoI1Io yMCHO IJ1aBaTh.
BO3MOXHOCTb You can go now. — Tsr Mmoxkernb uaTH ceituac. You cannot play
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MAY

MUST

SHOULD
OUGHT TO

SHALL

WILL

WOULD

NEED
NEEDN’T
DARE

BCPOATHOCTDH
YAUBJICHUC
COMHCHHUC, HCAOBCPUYUBOCTDH

paspelnieHue
BEKJIMBAs MPoch0a

paspenieHue
PEMOIOKEHIE
BO3MOXHOCTh

VIIPEK — TOIBKO
MIGHT (+ perfect infinitive)
00513aT€eILCTBO, HEOOXOAUMOCTE

BEPOSATHOCTH (CUIIbHAS CTETICHb )
3aIper

MOpPAIBbHOE TOJDKCHCTBOBAHHUE
COBET
YIIPEK, 3arpeT

yKa3, 0053aHHOCTh

yrposa
mpock0a 00 ykazaHuu
FOTOBHOCTH, HEXKEJIaHHe/0TKa3
BEXJIMBAs MPOCKOA
TOTOBHOCTh, HEKETaHUE/0TKa3

BCXKJIMBasA npocn6a

MTOBTOPSIOIICECS/TTPUBBIYHOE
elCTBUE

HE00XOOUMOCTb
OTCYTCTBHE HEOOXOAMMOCTH
ITocMmeTs

MoaanabHbIe eJUHHILI DKBUBAJEHTHOI0 THIIA

to be able (to) = can

to be allowed (to) = may

to have (to)= ought, must,

should

to be (to)= ought, must,

should

pasperieHus

Bax

pacnuc-uii u T.1.

Bo3M0Ox-Th COBEp-Us A€ii-Hsl B HACT.-M,
MPOILI-OM WK OyA-eM + OTTEHOK

football in the street. — Ha ynune Henb3s urpats B GyToOII.

They can arrive any time. — OHu MOTYT npHexaTh B JFO0OOH MOMEHT.
Can he have said that? — Hey»xenu o 310 ckazan?

She can’t be waiting for us now. — He MoxxeT ObITh, 4TOOBI OHA
ceifuac Hac Xk/aja.

Can we go home? — Ham MOXHO IOHTH 10MO#?

Could you tell me what time it is now? — He moriu 65l BBI
M0JICKa3aTh, KOTOPHIH ceituac yac?

May | borrow your book? — 51 mory ooKuTh y Te0st KHUTY?

She may not come. — OHa, BO3MOXHO, HE TIPHJIET.

In the museum you may see many interesting things. — B my3ee BbI
MOXKCTE YBUACTH MHOI'O HUHTECPECHBIX Bemeﬁ.

You might have told me that. — Tsr Mor GBI MHE 3TO CKa3aThb.

He must work. He must earn money. — Ou gosmked paboraTts. OH
JOJI2KCH 33pa6aTLIBaTI> JCHBI'U.

He must be sick. — On, gomxHO ObITE, 3a00J1€.

Tourists must not feed animals in the zoo. — TypucTbl He TOIKHBI
KOPMUTD )KUBOTHBIX B 300IIapKE.

You ought to be polite. — Bl g0DKHEI GBITE THOOE3HBIMH.
You should see a doctor. — Bam cieayer cXoauTh K Bpady.

You should have taken the umbrella. — Tebe cnenoBano B34TH C
c000i1 30HT.

These rules shall apply in all circumstances. — Otu npasuia 6yayT
JICHCTBOBATH TPH JIFOOBIX 00CTOSATEIBCTBAX.

You shall suffer. — Ts1 Oyneub cTpanats.

Shall I open the window? — MHe OTKpBITh OKHO?

The door won’t open. — JIBepb He OTKpBIBaETCA.

Will you go with me? — TsI ¢CMOKEIIb TOUTH CO MHO#?

He would not answer this question. — On He OyaeT oTBe4aTh Ha ATOT
BOIIPOC.

Would you please come with me? — He moruiu Gbl BbI IPOMTH CO
MHOM.

We would talk for hours. — Ms1 6ecenoBain yacamu.

Do you need to work so hard? — Te6e Ha10 cTONIBKO paboTaTh?
She needn’t go there. — Eii He HYXHO TyJa HATH.
How dare you say that? — Kaxk Tl cMeemb Takoe TOBOPUTH?

B03M0OXHOCTB coBeplil-si KOHKpeT-ro aeii- She was able to change the situation then. (Ona
WSl B OTIPE/l. MOMEHT

TOT/1a ObLIIa B COCTOSTHUY (MOTJIa) U3MEHUTh
CUTYAIIHIO).

My sister is allowed to play outdoors. (Moeit
CeCcTpe pa3pelaeTcs UrpaTh Ha YIHUILE).

HeoOxoaumocTts coBep-s aeii-st B HacT.-M, They will have to set up in business soon. (Mm
[IPOII-OM HJIH OyJ1-eM IPH OIpea-X 00-

BCKOpE MPHUIETCS OTKPBITH CBOE JETI0).

HeobxomumocTh coBep-s eii-a B HacT.-M, We are to send Nick about his business. (Msr
MIPOII-OM TIPH HAIMYHUHN OTPE/. TUIAHOB,

JTOJKHBI (= IJTaHUPYEM) BRITPOBOANTH Huka)
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CrpanarenbHslii 3a70r (Passive Voice)

oOpa3yeTcs NMpu MOMOUIM BCIOMOTaTeIbHOTO Trjarojia to be B COOTBETCTBYIOLEM BpPEMEHH,
JIMIIE Y YKCJIe M TPUYACTHUs MPOIIEANIero BpeMeHn cMbici. riarona — Participle Il (Il —s ¢popma nnm
ed-popma).

B cTpagarensHOM 3anore He yOTPEOISIOTCS:

1) HenepexonaHble raarosisl, T.K. IpU HUX HET 00BEKTa, KOTOPBIM HCIIBITHIBAT Obl BO3JCHCTBHE,
TO €CTh HET MPSMBIX JOMOJIHEHUH KOTOpbIe MOIJIM OBl CTaTh MOJUICKAIIUMH TpHU Tyiaroie B (opme
Passive.

[TepexoaHbIMH B aQHTJI. SI3bIKE HA3BIBAIOTCS IJIArOJIbI, TOCTIE KOTOPBIX B ICHCTBUTEIIEHOM 3aJI0Te
clieyeT NpsAMOE [OMOJHEHHE, B PYCCKOM $S3bIKE ATO JONOJIHEHHE, OTBEYalollee Ha BOMPOCHI
BUHUTEIBHOTO Tajeka — koro? uro?: to build crpouts, to see Buaerh, to take Oparb, to open
OTKpBIBaTh U T.II.

HenepexoaHbiMu riarojaMy Ha3bIBAIOTCS TaKHeE TJIArojibl, KOTOpbIE HE TPEOYIOT mocie ceds
MPSIMOTO JIOTIOTHEHHUS: to live ®uTh, to come npuxoauTs, to fly neraTs, cry miuakate u Jp.

2) 'maronbi-cBsi3kH: be — ObITh, become — CTaHOBUTHCS/CTATh.

3) MopasibHbI€ TJIaroJibl.

4) Hekotopble nepexoaHble I1arojbl HE MOTYT MCIOJB30BaThCS B CTpajaTelbHOM 3ajore. B
OOJIBIIMHCTBE CIIy4aeB 3TO IJIaroJibl COCTOSHUS, TAKUE KaK:
to fit roguThCs, OBITH BrIOpy to have mMets to lack He xBaTaTh, HEJOCTABATh to like HpaBUTHCS
to resemble HarmOMUHATh, OBITH TOXOKUM O SUit TOAUTHCS, MOAXOTUTH U JIP.

[Ipy w3MeHeHHMH TJaroja W3 JEHCTBUTEIBHOTO B CTPAJaTEIbHBIN 3aJ0T MEHSETCS BCS
KOHCTPYKLHUS MPEITI0KEHUS:

- IOTIOJTHEHHE TIPEITIOKEHUS B ACtive CTAaHOBHTCS IMOJIJISKAIUM TIpeIoKeHusI B Passive;
- ToJJIeXxalee mpeaioKeHuss B Active CTAaHOBUTCS MPEUIOKHBIM JIOTOTHEHHEM, KOTOPOE BBOJAUTCS
MPEUIOrOM by HJIM BOBCE OITyCKAeTCs;
- ckazyemoe B popMme Active cTaHOBUTCS ckazyembIM B hopme Passive.
Ocobennoctu ynorpeodsjenusi gopm Passive:

1. ®opma Future Continuous He ynotpebisiercst B Passive, BMmecto Hee ynorpebmnsercs Future
Indefinite:

At ten o’clock this morning Nick will be writing the letter. —At ten o’clock this morning the letter will
be written by Nick.

2. B Passive Het ¢opm Perfect Continuous, mo3TomMy B Te€X CiIydasix, KOTJa HY>KHO IepeaaTh B
Passive neficTBue, HaudaBiieecs IO KaKOro-TO MOMEHTAa W MPOJOJDKAIOIIEECS BIUIOTH IO ITOTO
MOMEHTa, yrnoTpedistores popmel Perfect:

He has been writing the story for three months. The story has been written by him for three months.

3. Jlna kpaTkocTd, BO u3bexxaHue cloXHbIX (opM, ¢opmbl Indefinite (Present, Past, Future)
yacTo ymnoTpeOmsitorcss BMecto ¢opm Perfect m Continuous, kak B MOBCEIHEBHOW pedyd TaKk U B
xynoxectBeHHoH nutepatype. ®opmel Perfect m Continuous uamie ynoTpeOistoTcs B HaydHOMH
JTUTEpaType U TEXHUIECKUI HHCTPYKIIUSX.

This letter has been written by Bill. (Present Perfect)

This letter is written by Bill. (Present Indefinite — 6onee ynmotpedurenbHo)
Apples are being sold in this shop. (Present Continuous)

Apples are sold in this shop. (Present Indefinite — Gonee ymoTpedurenbHo)

4. Ecny HECKONbKO OJHOTUIHBIX JEHCTBHM OTHOCATCS K OJHOMY MOJyIeXaleMy, TO
BCIIOMOTATENIbHBIE TJIArOJIBI OOBIYHO YIIOTPEOJISIOTCS TOJBKO TIepe MEPBBIM JIEHCTBAEM, HApUMeEp:
The new course will be sold in shops and ordered by post.

Ipsimoii maccus (The Direct Passive)

OT0 KOHCTPYKIIMSA, B KOTOPOH MOJyIexkaliee npeiokeHust B Passive COOTBETCTBYET MPSIMOMY
JIOTIOJIHEHUIO TipeioxkeHust B Active. [IpsMoil maccuB oGpasyercss OT OOJIBIIMHCTBA IMEPEXOAHBIX
TJIaroJIOB.

I gave him a book. I nan emy kuury. A book was given to him. Emy nanu xuury. (wiu Kuaura Obuia
JlaHa EMY)
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The thief stole my watch yesterday. Bop ykpan mou dacsel Buepa.
My watch was stolen yesterday. Mowu gacel ObUTH YKpaeHbI BUEpa.

B anrnmiickoM s3pIKe HMMEETCS pPsii MEPEeXOAHBIX TJIArojioB, KOTOPBIE COOTBETCTBYIOT
HETIEPEXOIHBIM TJIaroJiaM B PYCCKOM s3bIKE. B aHTIIMHCKOM OHHM MOTYT yIOTPEOIATHCS B MPSIMOM
MaCCHBE, a B PYCCKOM — HET. DT0:t0 answer OTBe4YaTb KOMY-II.
to believe BepuTh KoMy-11.  to enter BXoauTh (B) to follow ciemomath (3a) to help  momorarh
KOMY-JL.
to influence BiMsATH (HA) to join MPUCOCTUHITHCS to need HyXImaTbcs to watch
Ha0I0aTh (32)

Tak Kak COOTBETCTBYIOIIME PYCCKHE TJaroiibl, SIBJISACH HENEPEXOJHBIMH, HE MOTYT
YIOTPEOJATECSL B CTpPaJaTebHOM 3aJlore, TO OHU MEPEeBOMATCS HA PYCCKUH SA3BIK TIJIarojamMu B
JIEUCTBUTEIILHOM 3aJI0Te:

Winter is followed by spring.

A TIpH OTCYTCTBHUHM JONOJHEHHs C MPEUIOrOoM by IMepeBOASTCS HEONpeNeIeHHO-TUYHBIMA
npeanoxenusmu: Your help is needed.

Kocsennslii maccus (The Indirect Passive)

OTO KOHCTPYKIHS, B KOTOPOH TMOIeKaIlee MpeaokeHuss B Passive COOTBETCTByeT
KOCBEHHOMY JIONIOJHEHHUIO TpeIiokeHuss B Active. OHa BO3MOXKHA TOJBKO C TJIArojiaMu, KOTOPBIC
MOTYT UMETh M MPSMOE U KOCBEHHOE JOMOJHEHUs B JEHCTBHTENBHOM 3ajore. [IpsiMoe momoiHeHue
OOBIUHO O3HAYaeT MpeaMeT (4To?), a KOCBEHHOE — JIUI0 (Komy?).

C TakuMH IJIarojiaMu B ICHCTBUTEIBHOM 3aJI0T€ MOKHO 00pa30BaTh IBE KOHCTPYKIIUU:

a) TJIaroJ + KOCBEHHOE JIOMOJTHEHHE + TPSMOE JIONIOJTHCHUE;

0) ruaron + npsiMoe TONOJIHEHHE + MPEAJIOT + KOCBEHHOE JAOIOJIHEHHUE:!

a) They sent Ann an invitation.- Ouu mocsaau AHHE IPHUTIIAIICHHE.
0) They sent an invitation to Ann. - OHu nocnany npuriamneHue AHHE.

B crpamatensHOM 3aiiore ¢ HUMH TaK)K€ MOKHO OOpa3oBaTh JIB€ KOHCTPYKIIMU — MPSIMOU U
KOCBEHHBI TAacCHWB, B 3aBHCHUMOCTH OT TOTO, KAaKO€ JONOJHEHHWE CTAaHOBUTCS IOJUICKAIIUM
npeuiokeHus B Passive. K 3tum riiaronam otHocsTesi:to bring nmpuHOCUTH

to buy mokymnath to give nmaBath to invite mpurnamars to leave
OCTaBJIATh

to lend onmamkuBare to offer mpemnarate to order mprka3biBaTh to pay mimatuth

to promise obGemats to sell mpomasats to send moceutate  t0o Show moxassiBaTh

to teach yuwmth to tell ckaszath u ap.

Hampumep: Tom gave Mary a book. Tom gan Mapu kHury.
Mary was given a book. Mapu nanu KHUTY. (KOCBEHHBIN TAaCCHB — 00JIee YIOTPEOUTEINCH)
A book was given to Mary. Kuury nami Mapu. (mpsiMoii TaccuB — MeHee YIIOTPEOHUTEICH)

BbeiOop Mexay OpsMbIM WM KOCBCHHBIM IACCHBOM 3aBHCHUT OT CMBICIOBOTO aKIICHTA,
BKJIaJIbIBAEMOTO B TIOCIIE/IHUE, HanOOJIee 3HaYNMBbIe, CII0Ba (hpasbl:

John was offered a good job. (kocBenusIii maccuB) JIXKOHY HPEATOKUINA XOPOIITYIO padoTy.
The job was offered to John. (mpsimoii maccus) Paboty mpeasnoxunu [xoHy.

['maron to ask crnpammBath 00pa3yeT TOJIbKO OJIHY MACCHBHYIO KOHCTPYKIIUIO — TY, B KOTOPOIi
MIOJI)KAIIUM SIBJISIETCS IOTIOJTHEHHE, 0003HavdaroIee U0 (KOCBEHHBIH aCCHB):

He was asked a lot of questions. Emy 3amanu MHOTO BOITPOCOB.

KocBeHHBIII TacCMB HEBO3MOXXEH C HEKOTOPBIMH TJarojaMu, TPeOyIOUIMMH KOCBEHHOTO
nonosHeHus (komy?) ¢ npeiorom to. Takoe KOCBEHHOE TOTIOJIHEHHE HE MOYKET OBITh MOJICKAIUM B
Passive, moaToMy B CTpamaTeIbHOM 3aJI0T€ BO3MOYKHA TOJBKO OFHA KOHCTPYKIUS — IPSMOM ITacCHB,
TO ecTh BapuaHT: YTo? OOBACHWIN, NpeAoXuian, noBTopwid...Komy? D10 rmaronsi:to address

aZpecoBaTh
to describe ommceBaThH to dictate auxToBaTh t0 explain OOBICHATH to mention
YIIOMUHATh

to propose npemnarathb fo repeat moBTOpsATH 10 Suggest mpennarate to write

nucaTb 1 ap.
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Hanpumep: The teacher explained the rule to the pupils. — Yuurens oObsICHUI MPaBUIO yYEHUKAM.
The rule was explained to the pupils. — IpaBuno ob6wsicaman yuenukam. (Not: The pupils was
explained...)

Ynorpeodsenue CTpaaareibHOI0 3aJ10ra

B anrnmiickoMm s3bike, Kak U B pyCCKOM, CTPaAaTeIbHbIHI 3aJI0T YIOTP. AJS TOTO YTOOBI:

1. OGoiiTuch 6€3 ynomuHaHus ucronnutens aeiictsus ( 70% ciayuyaeB ynorpebdnenus: Passive)
B TEX CIIy4yasx Korja:

a) MicnionHMUTENb HEM3BECTEH MITM €0 HE XOTAT YIIOMUHATh:

He was killed in the war. On Obu1 YOUT Ha BOMHE.

0) HcmomHuTens, HE BaKEH, a HHTEPEC MPEICTABISAET JHIIL OOBEKT BO3ICHCTBUA WU
COITyTCTBYIOIIHE 00CTOATENbCTBA!

The window was broken last night. OxHo 65110 pa3oUTO MPOILTOH HOYBIO.

B) McnonmHuTenb NEHCTBUS HE HA3bIBACTCS, IOCKOJIBKY OH SICE€H U3 CUTYAIlMH WM KOHTEKCTA!
The boy was operated on the next day. Manburika onepupoBaiii Ha CI€IYIONUIUI 1CHb.

r) besnuuHbie mMaccHBHBIE KOHCTPYKIIMH TMOCTOSHHO HWCIOJB3YIOTCS B HAYYHOW M Y4eOHOM
JUTEpaType, B pa3InuHbIX PyKoBoACTBax: The contents of the container should be kept in a cool dry
place. CoxmepxuMoe yraKkOBKH CIIEAYET XPaHUTh B CYXOM IPOXJIaJTHOM MECTE.

2. JInst Toro, 4TOOBI CIIEUALHO TPUBJICYh BHUMAHHE K TOMY, KEM WJIM Y€M OCYILIECTBIISIIOCH
neiicteue. B 3TOM ciywae cCymiecTBUTENbHOE (OAYIIEBICHHOE WM HEOAYIICBICHHOE.) WU
MeCTOMMEHHUE (B 00BEKTHOM ITaJIe)Ke) BBOAUTCS MPEAJIOroM by mociie ckazyemoro B Passive.

B aHrnmiickom si3bIke, KaKk U B pyCCKOM, CMBICJIOBOM aKIEHT MPUXOAUTCA HA MOCIIEIHIOK YaCTh
dpasel. He quickly dressed. Ou 6picTpo ojerncs.

[TosTOMy, €cii HYXHO MOTYEPKHYTh HCIIOJHUTENS JACHCTBHS, TO O HEM CIEAYyeT CKa3aTh B
KOHIIC MpeIokeHusi. M3-3a cTpororo mnopsika CJIOB aHIJIIMMCKOTO MPEIJIONKCHUS 3TO MOXKHO
OCYIIECTBUTB JIUIIb MPHOETHYB K CTpagaTeabHOMy 3ajory. CpaBHUTE:

The flood broke the dam. (Active) HaBoauenue paspymmio miotudy. (HaBogHeHue pa3pyiinio uyto?
— IUIOTHHY)

The dam was broken by the flood. (Passive) Ilnotuna Obuta paspyiiena HaBogneHueM. (ILioTuHa
paspyliieHa ueM? — HaBOJHEHUEM )

Yarie Bcero MCIoOb3yeTcsl, KOT/Ia peub HIET 00 aBTOPCTBE:

The letter was written by my brother. Dto nucsmMo ObLTO HalTUCAHO MOUM OPATOM.

U xor/a UCTIONHUTENb ASHCTBUS ABISETCA IPUYMHOM MOCIETYIOIEro COCTOSHUS:
The house was damaged by a storm. Jlom ObLI OBpEXkAE€H TPO30H.

[Tpumeuanue: Ecnum pnelictBue coBepliaeTcss C MOMOIIBIO KaKOro-To IMpeaMera, To
ynotpebasiercs npeior with, Hanpumep:

He was shot with a revolver. Ou 6bu1 YOUT U3 peBoibBepa.
IlepeBoa riarosioB B ¢gopme Passive

B pycckoM si3bIke ecTh TpH cI1oco0a BeIpakeHHs! CTPaJaTeIbHOro 3aJ10ra:

1. ITpu momoum rinarosa "ObITE" W KpaTKOM (POpPMBI CTpasaTeabHOrO0 MPUYACTHUS, IPUYEM B
HACTOSIIEM BpeMeHH "OBbITh" OIyCKaeTCs:

I am invited to a party.
S mpurnamén Ha BEYUEPUHKY.

WHorna npu nepeBojie UCIOIb3yeTCsl OOPATHBIN MOPSIOK CIIOB, KOTAAa PYCCKOE TPEIIOKEHHE
HaumHaeTcs co ckazyemoro: New technique has been developed. brita pazpaborana HOBasi METOAMKA.

2. I'maron B CTpafaTeIbHOM 3aJI0T€ TIEPEBOIUTCS PYCCKUM TJIarojioM, OKaHUYMBAIOIIMMCS Ha —
cs(-Ch):

Bread is made from flour. Xe6 nenaercs u3 mykwu.
Answers are given in the written form. OTBeTsI JarOTCs B MUCBMEHHOM BHJIE.

3. HeompeneneHHO-THYHBIM TIpeAJIOKEHHEM (TIOJUIeXKAINee B TIEPEBOJIE OTCYTCTBYET;
CKa3zyeMoe CTOMT B 3-M JIMILE MHOXKECTBEHHOI'O YHWCJa JIEHCTBUTENBHOTO 3ajora). JTOT CIOCO0
nepeBo/ia BO3MOXKEH TOIBKO MPH OTCYTCTBUHU JOTIOJTHEHUS C MPEJIOTOM by (MIPON3BOAMTENH JEHCTBUS
HE YIOMSHYT):
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The book is much spoken about. O6 3Toii KHUTre MHOTO TOBOPSIT.
I was told that you’re ill. Mue cka3zanm, 94To ThI OOJICH.

4. Ecnu B TpeUIOKEHUHM YyKa3aH CYOBEKT NEHCTBUS, TO €ro MOXHO HEPEeBECTH JIMYHBIM
MIPE/IJIOKEHUEM C TJIarojioM B JIEHCTBUTENILHOM 3aJI0Te (JAOIMOJIHEHUE ¢ by MpH MepeBojie CTAaHOBUTCS
noJyIexamumM). Beibop Toro uiam MHOro crioco0a MepeBoja 3aBUCHUT OT 3HAYCHHUs TJIarojla U BCETO
MPEIJIOKEHUS B 11eJIOM (OT KOHTEKCTa):

They were invited by my friend. Ux npurnacun moit apyr.(uium OHM ObLIM TPUTIALICHBI MOHM
JPYrom.)

[Tpumeuanue 1: MHorna crpagaTenbHBIE 000POT MOXHO NEPEBECTH IBYMS HIIM JTAXKE TPEMs
croco6aMu, B 3aBUCUMOCTH OT COOTBETCTBYIOIIETO PYCCKOTO IJ1arojia 1 KOHTEKCTa:
The experiments were made last year.

1) OnpiThI OBUTH TPOBEEHBI B IPOLILIOM TOAY.
2) OnbITHl NPOBOANIIUCH B IMPOIJIOM TOLY.
3) OnbITHI IPOBOJUIIM B IIPOLLIOM TOAY.

[Tpumeuanue 2: Ilpu mepeBoge HY)KHO yYUTHIBaTh, YTO B AQHTJIIMKUCKOM SI3bIKE, B OTIUYHE OT
PYCCKOro, MpU HM3MEHEHUH 3ajiora HE MPOUCXOAMT H3MEHEHHUE IMajieka CJIOBa, CTOSIIEro Mepen
riiarojoM (HampuMep B aHrmiickoM she u she, a mepeBo MM Ha pycCKHii - OHa U ei):

[Tpumeuanue 3: OGOPOTHI, COCTOAIINE U3 MECTOMMEHHUS it C TTIAr0JIOM B CTPAJaTeILHOM 3aJI0Te
MIEPEBOISATCS HEOTIPEICICHHO-TMYHBIMUA 000OPOTaMH:

It is said... T'oBops#r... It was said... T'oBopum...
It is known... Us3BectHO... It was thought. .. Iymanu, nonaranmu. ..
It is reported... CooOmaror... It was reported...CooOmmany. . . 1 T.1I.

B takux o6oporax it urpaeT poisib (HOPMAIBEHOTO MOAIEKANIETO U HE UMEET CAMOCTOATEIBHOTO
snauenus: It was expected that he would return soon. Oskupanu, 9TO OH CKOPO BEpHETCH.

Cornacosanue Bpemen (Sequence of Tenses)

Ecnmu B TJaBHOM TIPEMIOKEHHHM CKa3yeMO€ BBIPQKEHO TJIAroJIOM B OXHOW U3  (opMm
IPOIIEAINIEr0 BPEMEHH, TO B IPHUAATOYHOM MPEUIOKEHUN YHNOTpeOJIeHHe BPEMEH OrpaHUYeHO.
[IpaBuio, KOTOpOMYy B OTOM CiIy4ae MOMYHHSETCS YNOTpeOlieHHe BpEeMEH B IMPHUAATOYHOM
IIPEIOKEHUH, Ha3bIBAETCs COINIACOBAHUEM BPEMEH.

Ilpaguno 1: Ecnu riaron riaBHOTO NpeUIoKeHUs UMeeT (opMy HACTOSIIIEro Win OyAayliero
BPEMEHH, TO TJIaroJl MPHIATOYHOTO MPEUIOKEHUsT OyeT UMeTh JIto0yo Gopmy, KoTopasi Tpedyercs
CMBICJIOM IpeIIokKEHUA. TO €CTh HUKAKMX U3MEHEHUN HE MPOU30MJIET, COTJIaCOBAaHUE BPEMEH 3/IECh B
CHJIy HE BCTyHaeT.

Ilpaguno 2: Ecnu rnaron TJIaBHOTO TPEMJIOKEHUS HMeeT (opMy HpOLIENNIEr0o BpeMEHU
(o6bruHo Past Simple), To Tiarosa NMpuAATOYHOTrO MPEATIOKEHUS JOJKEH ObITh B (hOpMEe OJHOrO M3
Ipouemux BpeMeH. To ecTh B JAHHOM ciy4yae BpeMs MPUAATOYHOIO NMpeAsIoKeHNs u3MeHuTcs. Bee
9TH U3MEHEHMsI OTPaKEHBI B HIDKECIEAYIOIIeH Tadnue:

[Tepexon n3 OJIHOTO [Tpumepsr

BPEMEHMU B JIPYroe

Present Simple » Past | Hecan speak French — Ou | Boris said that he could
Simple TOBOPHT TO-(PPaHILy3CKH. speak French — Bopuc ckazain, 4rto

OH FOBOPHT NMO-(QPAHILY3CKHU.

Present Continuous » Past
Continuous

They are listening to him — Ouu
CJIYIIAKT €TI0

| thought they were listening to him
. | AyMall, OHH CIIYIIAroT €TO0.

Present Perfect » Past

Perfect

Our  teacherhas  asked my
parents to help him - Ham
YUUTEIIb IMOIIPOCHIT MOUX

pO,Z[HTCJ'ICﬁ IIOMOYb CMY.

Mary told me that our teacher had
asked my parents to help him -
Mapus ckazajia MHE, YTO Hall
YUYUTCIIb ITOMIPOCHUIT MOUX pOILI/ITeJ'IeI\/'I
IOMOYb EMY.

Past Simple » Past Perfect

| invited her — Sl mpurmnacun ee.

Peter didn't know that | had
invited her — Tletp He 3Ham, 4YTO 5
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MPUTJIACUII €€.
Past Continuous » Past | She was crying — Ona rutakana | John said that she had been
Perfect Continuous crying— JKOH cKasal, 4YTO OHa
IJ1aKaja.
Present Perfect Continuous | It has been raining for an hour | He said that it had been raining for
» Past Perfect Continuous — JIOKIb UAET yXKe Yac. an hour — On cka3an, 4To yXe 4vac
e J0XKIb.
Future Simple » Future in | She will show us the map — Ona | I didn't expect she would show us
the Past TIOKAXKET HaM KapTy. the map — S He okuman, 4Tro OHa
IIOKaXET HaM Kapry.

H3menenue o6cmosamensbcme pemenu u Mecma npu co2iaco6aHuu 6pemeH.

Crnenyer 3allOMHUTB, YTO NPH COTJIACOBAHUM BPEMEH HM3MEHSIOTCS TAaK)KE€ HEKOTOpBIE CIIOBA
(oOcTosTENHCTBA BPEMEHU U MECTA).

this » that

these » those

here » there

now » then

yesterday » the day before

today » that day

tomorrow » the next (following) day

last week (year) » the previous week (year)

ago » before

next week (year) » the following week (year)

IlepeBoa npsiMoii peyn B KOCBEHHYI0 B AHTJIMICKOM sI3bIKE

Jus Toro 4roObl MEpeBEeCTH MPSIMYI0 pedb B KOCBEHHYIO, HY)KHO CJEJIaTh OIpeIcIICHHbIE
neiicreus. Mtak, 4ToOBl TiepenaTh YbU-TO CIIOBA B QHTJIMICKOM SI3BIKE (TO €CTh MEPEBECTH MPSIMYIO
peub B KOCBEHHYIO), MbI:

1. Youpaem kasvruku u cmasum cnoso that

Hanpumep, y Hac ecTh peIosKeHHE:

She said, “I will buy a dress”. OHa ckazana: «5I Kyt miaTbe».

YroOsI epeaTh KOMY-TO 3TH CIIOBA, TaK K€ KaK U B PyCCKOM, Mbl YOUPaeM KaBbIYKH M CTAaBUM
cioBo that — «uato».

She said that ..... Ona cka3zana, uro....

2. Mensiem oeiicmeyiouiee auyo

B mpsimoif peun 0OBIYHO YENOBEK TOBOPHUT OT CBOEro Nuiia. Ho B KOCBEHHON peuu MbI HE
MOJKET TOBOPHUTH OT JIUIIA 3TOTO YejoBeKa. [103ToMy MBI MEHsSIEM «s» Ha JAPYroe NeHCTBYOIIEE JTHIIO.
BepHemcs k HameMy NpeasioKeHUo:

She said, “I will buy a dress”. OHa cka3ana: «5l KyImiIto niaarbe».

Tak Kak MBI IIepelacM CJI0Ba JICBYIIKH, BMECTO «S51» CTABHM «OHa»:

She said that she ..... Ona cka3zana, 4ro OHa....

3. Coznacoevieaem epems

B anrnmiickoM s3pIke MBI HE MOYKEM HCIIOJIB30BaTh B OJTHOM IPEIOKESHUN TPOIIEAIIee BpEeMs
c HacrosmmMm wuiud OymnymmM. [losTomMy, ecnmu MbI TOBOPUM «cKa3am» (TO €CTh HUCIOIb3yeM
MpOIIEIIee BPeMsi), TO CICIYIONIYI0 YacTh MPEIOKEHHS] HY)KHO COTJIACOBATH C 3TUM MPOIIEAIIEM
BpeMeHeM. Bo3bMeM Halle mpeiokeHue:

She said, “I will buy a dress”. Ona ckazana: «5l Kyt miaTbe».

YrtoObl coriiacoBaTh MEPBYI0 M BTOPYIO YacTH mpemioxeHus, meHsem Will ma would. cm.
maoauyy eviule.

She said that she would buy a dress. Ona cka3ana, 4To OHa KyIUT TUIaThE.

4. Mensaem nekomopuie cnosa

B HekoTOpBIX caydyasx MbI JOJDKHBI COTJIACOBATh HE TOJILKO BPEMEHA, HO M OTJIEbHBIE CIIOBA.
Uro 310 3a coBa? /laBaiiTe paccCMOTpUM HEOOJIBIIION TTPUMED.
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She said, “I am driving now”. Ona cka3ana: «fI 3a pynewm ceitgacy.

To ecTh OHa B JaHHBII MOMEHT 3a pyaeM. OqHaKo, KOra Mbl OyJeM mepenaBaTh ee CJI0Ba, MBI
Oy/ieM TOBOPUTH HE MPO JaHHBII MOMEHT (TOT, KOTJ[a Mbl TOBOPHM celdac), a Mpo MOMEHT BPEMCHHU B
IPOILIOM (TOT, KOrJa oHa ObuLTa 3a pynem). ITosTomy Mbl MeHsieM NOW (ceiiyac) Ha then (torma) cm.
maoauyy eviule.

She said that she was driving then. Ona cka3ana, uro oHa ObljIa 3a pyJieM TOT/a.

Bonpochl B KOCBEHHOI1 peyd B aHTJIHIICKOM fI3bIKe

Bonpocskl B KOCBEHHOH peuH, IO CYyTH, HE SBISIOTCS BONPOCAMH, TaK KaK MOPSAIOK CIIOB B HUX
TaKoH e, KaK B yTBEPAUTEILHOM MPEATIOKEHUU. MBI He HCTI0JIb3yeM BCeIloMoraTellbHble riaaroisl (do,
does, did) B Takux MpeIoKEeHUAX.

He asked, “Do you like this cafe?” Ou cnpocun: «Teoe npasumcsa smo kaghe?»

UroObl 3a1aTh BOMPOC B KOCBEHHOW peuyd, Mbl yOWpaeM KaBbIUKM W CTaBUM if, KOTOpbIE
MepeBosATCS Kak «in». CorinacoBaHue BPEMEH MTPOUCXOIUT TaK K€, KaK U B OOBIYHBIX MPEATI0KEHUIX.
Hamre npennoxenue OyneT BHITIAACTD Tak:

He asked if I liked that cafe. On cnpocun, upasumcs 1u mne mo kagpe.

JlaBaiiTe pacCMOTpPUM €I11I€ OJUH MIPUMED:

She said, “Will he call back?” Ona ckazana: «Ou nepezeonum?y

She said if he would call back. Ona ckazana, nepeszsonum nu on.

CrnenuaJjbHble BONPOCHI B KOCBEHHOM pedu

CriennanpHbIe BOIIPOCHI 337a0TCS CO CIEAYIOUIMMH BOIPOCHTENBHBIMU CIIOBaMH: What — 4To
when — koraa how — kak why - mouemy where — rie which — koTopbrit

[Tpu mepeBoe TakuxX BOMPOCOB B KOCBEHHYIO PEUYb MBI OCTABIISIEM HPSMOU MOPSIOK CIIOB (Kak
B YTBEPIUTENbHBIX MPEUIOKEHHX ), @ Ha MeCTO if cTaBUM BOIIPOCUTENLHOE CIIOBO.

Hanpumep, y Hac ecTb BOIIPOC B IPSIMON pedH:

She said, “When will you come?”. Ona cxazana: «Kozoa met npudewiv?»

B xocBeHHOM peun Takoil BOonpoc OyeT BBIMISIIETh TaK:

She said when | would come. Ona ckazana, kozoa s npuoy.

He asked, “Where does she work?” On cnpocun: «I'0e ona pabomaem?»

He asked where she worked. On cnpocun, 20e ona pabomaem.

HNudunutus. The Infinitive

NH(pUHUTUB - 3TO HeNM4Has IarojibHas (opma, KOTopas TOJIbKO Ha3blBaeT JAEHUCTBUE U
BBINOJIHAET (YHKIMU KaK IJaroja, Tak U CyIIECTBUTENbHOT0. IHQUHUTUB OTBEYaeT Ha BOIPOC YTO
ZenaTth?, 4To clenaTh?

dopMaIbHBIM IPU3HAKOM MH()HUHUTHBA SBIISETCS YacTHIa t0, KOTopas CTOUT Nepea HUM, XOTs
B HEKOTOPBIX Ccllydasx oOHa omyckaercs. OrpunarensHas (opma MHPUHHTHBaA oOpa3yercs Npu
MOMOIIM YaCTUIBI Not, KoTopasi ctaBuTcs mepea Hum: It was difficult not to speak. bwiio mpyomno ne
2060pUMb.

®opmbl HH(PUHUTHBA

Active Voice Passive Voice
Simple to write to be written
Continuous to be writing
Perfect to have written to have been written
Perfect Continuous to have been writing

rﬂaZOJlbl, nocjié Komopbslx ucnojib3yemcs um[muumue;

to agree - cormamarscs

to arrange - qoroBapuBaThCs
to ask — (mo)mpocuth

to begin — naunHaThH

to continue — mpoomKaTh
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to decide — pemars

to demand - Tpe6oBaTh

to desire —xenatp

to expect — HazmesTbCS

to fail — me cymers

to forget — 3aObIBaTH

to hate - HeHaBuaeTh

to hesitate — ne perarbcs

to hope - HamesThbCs

to intend — mHamepeBaThCs

to like — nr0OUTH, HpPABUTHCS

to love — mr00uTh, XkKeNnaTh

to manage - ynaBarbcs

to mean - mHamepeBaThbCA

to prefer - mpeamounTars

to promise - o6emars

to remember — mOMHUTH

to seem - kazarbcs

totry — craparbcs, nbITaThCA

to want — xorern

Hanpumep:

He asked to change the ticket. On nonpocur nomensmeo 6unrem.

She began to talk. Ona nauana 2o6opume.
3nauenue paznvix popm ununumuea ¢ madauye

®opmbl HHOUHUTHBA Yemy s pan?

Simple | am glad to speak to you. Payi noroBoputs ¢ Bamu.
(Bcerna panyroch, koraa
TOBOPIO C BaMH).

Continuous | am glad to be speaking to you. Pan, uro ceiiyac
pasroBapuBaro ¢ BaMu.

Perfect | am glad to have spoken to you. Paj, 4T0o MOroBOpHII C BaMHu.

Perfect Continuous | am glad to have been speaking to Pan, uro yxe naBHO (Bce 3TO

you. BpEMsl) pa3roBapuBal0 C BaMHU.

Simple Passive | am (always) glad to be told the news. | Bcerna pan, koraa mHe
pacCKa3bIBaAtOT HOBOCTH.

Perfect Passive | am glad to have been told the news. | Pax, uro MHe pacckazanu
HOBOCTH.

IIpuuacrue. Participle
B anrnmiickoMm si3plke mpUyacTUe — 3TO HeMUYHas popma riaroiyia, KoTopas coueTaer B cede
MIPU3HAKH TJIAroJia, MPHIaraTeIbkHOTO U Hapeuusl.
DopMbI IPUHYACTUHA

Active (AKTHBHBIN 3aJI0T) Passive (IlaccuBHbIi 3a70T)
Participle | Simple writing being written
(Present Perfect having written having been written
Participle)
Participle Il (Past Participle) written

OtpunarenbHbie GOpPMBI TpHYACTHST 00PA3YIOTCS ¢ TOMOIIBIO YacTHIIBI NOL, KOTOpasi CTaBUTCS
nepez npuyactueM: not asking — He cripamuBas,not broken — He pa3OoUTHIH.

Kaxk nepesooumps pazusie hopmvl npuvacmusn Ha pyccKuil a3k

DopMBI IPUYACTHS MIPUYACTHEM JICCIPUIACTHEM

reading YT quTast
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having read IPOYNTAB
being read YHUTACMBIN OyIly4Hr YUTAeMbIM
having been read Oyay4d IPOYNUTAHHBIM
read POYUTAHHBIH
building CTPOSIIIUI CTpOSI
having built IOCTPOUB
being built CTPOSIIUNCS OyIly4H CTPOSIIAMCSI
having been built OyIy4d TOCTPOEHHBIM
built TOCTPOCHHBIH

I'epynanii. Gerund
I'epynauit — 310 HenmuuHas (opma Tiaroja, KOTOpas BBIpAXKAeT Ha3BaHUE ACUCTBUSA U
coueraeT B cebe IIPU3HAKW TIJlarojla M CyHICCTBUTCIBLHOTO. COOTBGTCTBGHHO, Ha pYCCKI/Iﬁ A3BIK
repyHIuN OOBIYHO TEPEBOJIUTCS CYNIECTBUTEIBHBIM WM TJIarojioM (Yaie HeorpeaesieHHon (Gopmoit
riarosia). @opmsl, o100HOM aHTIMICKOMY T€PYHAMIO, B PYCCKOM SI3BIKE HET.
My favourite occupation is reading. Moe arobumoe 3ansmue — umenue.
DopMbI repyHaus

Active (AKTHBHBIH 3aJ10T) Passive (ITaccuBHbI# 3a510T)
Simple writing being written
Perfect having written having been written
3anomHuume 21azoJivl, nOcjie KOMOPHIX yROMPEDIAemca moavKo 2epynouit!
admit (mpu3HaBatsp), advise (coBeToBaTh), avoid (u3berarsp),
burst out (paspasurbcs), delay (3amep>xuBath), deny (oTpunarts),
dislike (He HpaBUTHCS), enjoy (IoJrydaTh yJIOBOJILCTBUE),  escape (BBIPBATHCS, N30aBUTHCS),
finish (3akoHYHUTH), forgive (mpomats), give up (0TKa3bIBaThCs, Opocath),
keep on (mmpoomxkarh), mention (yroMuHaTh), mind (Bo3paxarb - TOJIBKO B “?”’H
),
miss (CKy4aTh), put off (oT10%KUTH), postpone (OTKJIaJbIBATB),
recommend (peKOMEHI0BATh ), suggest (mpeasararb), understand (moHUMATBH).
I'epynouit nocne 2nazonoe ¢ npednozamu
accuse of (0OBUHATS B), agree to (cormamartbcsi ¢),  blame for (BUHUTSH 3a),
complain of (>kajioBaTbCs Ha), consist in (3aKJIr04aThCs B), count on /upon (pacCUUTHIBATH HA),
congratulate on (mo3apasnsaTh ¢),  depend on (3aBuceth 0T),  dream of (MeuTath 0),
feel like (xoteth, coOuparbcs), hear of (cnpImats o), insist on (HacTauBaTh Ha),
keep from (ynepxmuBatb(cs) oT), look forward to (c HeTeprieHueM *AaTh, MPEIBKYIIATH),
look like (BBITTIAIAETH KaK), object to (Bo3paxkaTb MIPOTHUB),
persist in (ynmopHo mpojoyikaTs),  praise for (XBaauTh 3a), prevent from (nmpenoTBpamars or),
rely on (nomnaratbcs Ha), result in (mpuBoaKTS K), speak of, succeed in (mpeycneBatb
B),
suspect of (mo1o3peBaTs B), thank for (6maromaputs 3a), think of (mymatsh 0)

He has always dreamt of visiting other countries. — Ou 6cecoa meuman o mom, umobor noowvieams 6
Opyeux cmpaHax.
to be + npunazamenvnoe / npunacmue + zepynoui

be afraid of (6osThCs Yero-nu6o), be ashamed of (cTeIAUTHCS Yero-nmbo),

be engaged in (ObITH 3aHSTHIM UeM-1100), be fond of (;1r0OUTH yTO-MMOO, yBIEKATHCS YeM-JIH00),
be good at (OBITH CHOCOOHBIM K), be interested in (MHTEpecoBaTbC YeM-TTH00),
be pleased at (ObITH TOBOJIBHBIM), be proud of (ropauThcst 4em-1100),

be responsible for (ObITH OTBETCTBEHHBIM 3a), be sorry for (coxaneTs 0 4em-1160),

be surprised at (yauBisaThCs yeMy-J1100), be tired of (ycTaBarh OT "uero-nmobo),

be used to (mpuBbIKaTH K).
I’'m tired of waiting. — A ycman scoame.
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OcHoBHBIE CBeJICHUS 0 cocJIaraTeJIbHOM HAKJIOHCHUH

Conditionals are clauses introduced with if. There are three types of conditional clause: Type 1,
Type 2 and Type 3. There is also another common type, Type 0.

Type 0 Conditionals: They are used to express something which is always true. We can use
when (whenever) instead of it. If/When the sun shines, snow melts.

Type 1 Conditionals: They are used to express real or very probable situations in the present
or future. If he doesn't study hard, he won't pass his exam.

Type 2 Conditionals: They are used to express imaginary situations which are contrary to facts
in the present and, therefore, are unlikely to happen in the present or future. Bob is daydreaming. If |
won the lottery, 1 would buy an expensive car and | would go on holiday to a tropical island next
summer.

Type 3 Conditionals: They are used to express imaginary situations which are contrary to facts
in the past. They are also used to express regrets or criticism. John got up late, so he missed the bus. If
John hadn't got up late, he wouldn't have missed the bus.

If-clause (hypothesis) Main clause (result) Use
Type O if + present simple present simple something which is
general truth always true

If the temperature falls below 0 °C, water turns into ice.

Type 1 if + present simple, present | future/imperative real - likely to happen
real present continuous, present perfect or | can/may/might/must/should/ could | in the present or future
present perfect continuous + bare infinitive

If he doesn't pay the fine, he will go to prison.

If you need help, come and see me.

If you have finished your work, we can have a break.
If you're ever in the area, you should come and visit us.

Type 2 if + past simple or past | would/could/might + bare infinitive | imaginary  situation

unreal present continuous contrary to facts in the
present; also used to
give advice

If I had time, | would take up a sport. (but I don't have time - untrue in the present) If | were
you, | would talk to my parents about it. (giving advice)

Type 3 if + past perfect or past | would/could/might + have + past | imaginary  situation
unreal past perfect continuous participle contrary to facts in the
past; also used to
express regrets or
criticism

If she had studied harder, she would have passed the test.
If he hadn't been acting so foolishly, he wouldn't have been punished.

Conditional clauses consist of two parts: the if -clause (hypothesis) and the main clause (result).
When the if - clause comes before the main clause, the two clauses are separated with a comma. When
the main clause comes before the if - clause, then no comma is necessary.

e.g. a) If I see Tim, I'll give him his book.

b) I'll give Tim his book if I see him.

We do not normally use will, would or should in an if - clause. However, we can use will or
would after if to make a polite request or express insistence or uncertainty (usually with expressions
such as / don't know, I doubt, I wonder, etc.).

We can use should after if to talk about something which is possible, but not very likely to
happen.

e.g. a) If the weather is fine tomorrow, will go camping. (NOT: If the weather will be fine...)

b) If you will fill in this form, I'll process your application. (Will you please fill in... - polite
request)

c) If you will not stop shouting, you'll have to leave. (If you insist on shouting... - insistence)
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d) I don't know if he will pass his exams, (uncertainty)

e) If Tom should call, tell him I'll be late. (We do not think that Tom is very likely to call.)

We can use unless instead of if... not in the if -clause of Type 1 conditionals. The verb is
always in the affirmative after unless.

e.g. Unless you leave now, you'll miss the bus. (If you don't leave now, you'll miss the bus.)
(NOT: Unless you don't leave now, ...)

We can use were instead of was for all persons in the if - clause of Type 2 conditionals.

e.g. If Rick was/were here, we could have a party.

We use If | were you ... when we want to give advice.

e.g. If I were you, | wouldn't complain about it.

The following expressions can be used instead of if: provided/providing that, as long as,
suppose/supposing, etc.

e.g. a) You can see Mr. Carter provided you have an appointment. (If you have an
appointment...)

b) We will all have dinner together providing Mary comes on time. (... if Mary comes ...)

¢) Suppose/Supposing the boss came now, ...

We can omit if in the if - clause. When if is omitted, should (Type 1), were (Type 2), had (Type
3) and the subject are inverted.

e.g. a) Should Peter come, tell him to wait. (If Peter should come,...)

b) Were | you, | wouldn't trust him. (If I were you, ...)

c¢) Had he known, he would have called. (If he had known, ...)

2. Urenne u nepeBoji Y4eOHBIX TEKCTOB (110 2 TEKCTA HA TEMY)
Ml

3anomnume cnosa u sviparicenus, HeoOX00uMble 0151 ROHUMAHUA MEKCMaA:

appear - vV nosiBJIsSIThCS; Ka3arhest; ant disappear - ucuesarb

bed - n mutact, cioit, moacTunaromue mopoasl; Syn layer, seam; bedded - @ mractoBbrit

call for - v tpe6oBars; syn demand, require

carry out - V mpoBOJIUTh (Uccliedosanue, dKcnepumenm), BBIIOIHATD (M1aH); 3aBepIIaTh; Syn
conduct, make

colliery - kameHHOYTOJIbHAS IIAXTA

concentration (dressing) plant - o6orarutensHas dadpuka, oboraTuTebHas yCTaHOBKA

department - n otnesnenue, pakynpret, Kadeapa; syn faculty

direct - v pykoBOAWTb; HANpPABISITh; YIPABIATH; a mpsMoi, Tounsli; directly - adv mpsmo,
HEMOCPEICTBEHHO

education - n o6pa3zoBanue; npocserienue; get an education mony4ars oopasoBaHue

establish - v ocnoBrIBaTh, CO3/1aBaTh, yupexkaars; Syn found, set up

ferrous metals - uépusie Metamutel (NON-ferrous metals 1BeTHBIE MeTaNITHI)

Iron - n xene3o; pPig iron gyryx; cast iron 4yyryH, 4yryHHasi OTJIMBKa

open-cast mines - oTKpbIThIE pa3pabOTKH

ore - n pyna; iron ore - skene3Has pyaa; ore mining — pa3paboTka pyIHbIX MECTOPOXKICHUI

process - vV oopabarsiBath; Syn wWork, treat; processing - n o6pabotka; pazaeneHue
MHHEPAJIOB

rapid - a OICTpBIi

research - n HaydHOe UCCIICIOBaHHE

technique - n TexHuka, cmoco0, MeTol, TEXHHUYECKUI mpuem; Mining technique - rophas
TEXHHUKA, METO/IbI BEICHHUS TOPHBIX PabOT

train - v o0y4aTh, TOTOBHUTS (K uemy-u.),training - o0y4yeHne; moaAroToBKa

to be in need of - Hyxnatecs B

to take part in - yuacrBoBats B
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Hpouumaﬁme u nepeeedume meKkcm, éblnojiHume ynpajxtCHenusa Ha nPpoeepKy NOHUMAHUA
npoOYUmMaHHO20:

TEXT 1: The First Mining School in Russia

The Moscow Mining Academy was established in 1918. The main task of the Academy was to
train mining engineers and technicians, to popularize technological achievements among miners, to
work on important problems of mining and metallurgical engineering arid to direct scientific research.

There were three departments in the Academy: mining, geological prospecting and metallurgy.
The Moscow Mining Academy introduced a new course in coal mining mechanization which provided
the basis for the development of mining engineering. The two scientists A.M. Terpigorev and M.M.
Protodyakonov wrote the first textbook on machinery for mining bedded deposits.

Much credit for the establishment of the Moscow Mining Academy and the development of co-
operation among outstanding scientists and educators is due to Academician I.M. Gubkin, a prominent
geologist and oil expert.

In 1925 the Moscow Mining Academy was one of the best-known educational institutions in
Russia. It had well-equipped laboratories, demonstration rooms and a library which had many volumes
of Russian and foreign scientific books and journals.

The Academy established close contacts with the coal and ore mining industries. The scientists
carried out scientific research and worked on important mining problems.

The rapid growth of the mining industry called for the training of more highly-qualified
specialists and the establishment of new educational institutions.

New collieries and open-cast mines, concentration plants, metallurgical works and metal-
working factories for processing non-ferrous and ferrous metals appeared in the country. The people
took an active part in the construction of new industrial enterprises.

The Academy alone could not cope with the problem of training specialists. In 1930 the
Moscow Mining Academy was transformed into six independent institutes. Among the new colleges
which grew out of the Academy's departments were the Moscow Mining Institute and the Moscow
Institute of Geological Prospecting. Later, the scientific research Institute of Mining appeared near
Moscow.

1.  Ykaxcume, Kaxkue npeonodceHus CcOOMEEMCHIBYIOM  COOEPHCAHUIO  MeKCcma.
Iloomeepoume ceou omeemul pakmamu u3z mexkcma.

1. There were four departments in the Academy.

2. The Academy introduced a new course in coal mining mechanization.

3. In 1925 the Academy had only several well-equipped laboratories, demonstration rooms
and a library which had many volumes of books.

4. The Academy established close contacts with the coal industry.

5. In 1930 the Academy was transformed into six independent institutes.

6. The Moscow Mining Institute and the Moscow Institute of Geological Prospecting were

among the new colleges which grew out of the Academy's departments.

2. Omeemovme na cneoyoujue 60npPoChHl.
1. What was the main task of the Academy?

2. What new course did the Academy introduce?

3. Were there three or four departments at the Academy?

4. What industries did the Academy establish contacts with?

5. Who wrote the first textbook on machinery' for mining bedded deposits?
6. Why was the Academy transformed into six independent institutes?
7. Why was the Academy transformed?

3. Ilepeseoume cnedyroujue couemanus cioa.

a) oOoratutenbHas habpuka

6) MOATOTOBKA I'OPHBIX UHKXCHCPOB

B) pasBenka He(TH

T) 00paboTKa I[BETHBIX METAJIOB
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1) TEXHUUYECKOE 00pa3oBaHue

e) HOBBIH (y4eOHBIH) KypC 1O

K) MIPUHUMATh AKTUBHOE y4aCTHE

3) MIPOBOJIUTH UCCIICIOBAHUS

n) HAMpPAaBJIATh HAYYHYIO IEATEIHHOCTh
K) ropHoe 00opyAOBaHHE

J) IJIACTOBBIE MECTOPOKICHUS

Ne2

3anomHume c106a u GvlPANCEHUs, HEODX00UMbIE 011 NOHUMAHUA MeKCma:

change - v usmenstecs, Mmensath(cs); syn. transform, alter; n usmenenue, nepemena;
NpeBpalIeHue

determine - v onpeienTh, yCTaHABIMBATD

engineering - n TexHKKa; TEXHOJIOTHS; MalIMHOCTpoeHue; Syn. technics, technology,
technique; machinery

Composition - n cTpykTypa, COCTaB

connect - v coeaunsaThes; Syn combine, link

enterprise - N npeanpusTUe; MPEANTPUUMIUBOCTD

deal (dealt) v (with) - umets aeimo ¢; paccMaTpuBarh

environment - n okpy»karoias 00OCTaHOBKa, cpenia

demand - n cripoc

field - n o6nacts, chepa aesITEIBHOCTH; MOJIE, YYACTOK, MECTOPOXKACHHUE; OacceitH; Syn basin,
branch

design - n npoeKT; MIaH, YePTeIkK; KOHCTPYKIHS; V IPOSKTUPOBATh, IJIAHUPOBATH;
KOHCTPYHPOBATh

graduate - v okoHuUTH (BBICIIICE y4eOHOE 3aBECHUE), aMep. OKOHIHTH JIF000e yueOHOoe
3aBejieHue; N JIMI0, OKOHYMBIIIEE BhICIIee yueOHoe 3aBenenue; undergraduate (student) - crymenr
nocienHero kypea; postgraduate (student) - acniupant; graduation paper - guriomsas pabora

hardware - n anmaparypa, (anmapatHoe) 000pyI0BaHKE, allllApaTHBIE CPECTBA; TEXHUIECKOE
obecrieueHne

hydraulic - a ruapaBnnyeckuii, THAPOTEXHUYECCKHIA

introduction - n BBeeHUE, BCTYIICHHE

management - n ynpasienue, 3aBegoBanue; Syn. administration; direction

offer - v npemiarars (nomows, pabomy), NPeAOCTABIATE; 1 IPEUIOKEHUE

property - n cBOMCTBO

protection - n 3amuTa, oxpaHa

range - n ob6iactse, chepa; npener; AuanazoH; paauyc ASUCTBUS; PAI; CepUs

recreation - n oTJpIX, BOCCTAHOBJICHUE CHIJI; Pa3BJICUCHUEC

reveal - v mokasbIBaTh, 0OHAPYKHBAThH

rock - n ropuas mopoja

shape - n popma

software - n mporpamMmmHoe o0ecreueHue; IpPorpaMMHBIE CPEIICTBA

skill - n macrepctBo; ymenue; skilled - a kBanmuduIMpPOBaHHBIIT; ONBITHBIN; YMEIbINH

Survey - N cpeMKa, MapKIIeWIepcKas CbhEMKa; V IPOU3BOIAUTH MAapKUIEHAECPCKYIO WIH
TOMOTrpapUUECKyI0 ChEMKY, IIPOU3BOIUTH U3bICKaHUS; 1 SUIVEYINg cheMKa, MapKIlei1epckie padoThI

value - N 1eHHOCTh, CTOMMOCTE; BEJIMYMHA; V IIEHUTH, olleHnBaTh; Valuable a nennsrit
workshop - n Mmacrepckasi, 1ex; ceMuHap

to be of importance - umers 3HaueHHE

to give an opportunity of - 1aTh BO3MOXXHOCTB

to meet the requirements - ynoBieTBopsaTs TpeOOBaHUSIM (TOTPEOHOCTH)

Hpouumaﬁme u nepeeedume meKcm, éoblnojinume ynpajr)tCHeHusa Ha npoeeépKy NOHUMAHUA
npoOHYUmMAaHH020:
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TEXT 2: Mining and Geological Higher Education in Russia

In Russia young people get mining education at special institutes which train geologists and
mining engineers for coal and ore mining. The total number of students of an institute includes full-
time students, part-time students and postgraduate students.

Russian higher educational establishments offer different specializations for the students. Thus,
at the geological institutes, the students specialize in geology, the science which deals with different
problems connected with the Earth, its history, the study of rocks, their physical and chemical
properties. One of the main tasks of geology is to prospect, discover and study the deposits of useful
minerals.

Geology is both a theoretical and an applied science. Mining geology is of great importance to
the mining engineer. As a rule, mining geology includes economic geology.

The outstanding Russian geologist V.A. Obruchev says that geology is the science of the Earth
which reveals to us how the Earth took shape, its composition and its changes. Geology helps prospect
for ores, coal, oil, salt and other useful minerals.

Higher mining schools (universities, academies, institutes and colleges) develop a wide range
of courses and programmes that meet the requirements of the society .They offer courses in mining
technology, machinery and transport, hydraulic engineering, electrical engineering, industrial
electronics, automation, surveying, geodesy, information technology, etc.

The main trend in the development of higher mining education is the introduction of courses in
environmental protection, management (environmental human resources), economics and management
of mining enterprises, marketing studies, computer-aided design (CAD) and others.

Computer science is also of great importance. The course aims at providing students with
understanding how software and hardware technology helps solving problems.

Laboratory work is an important part in training specialists. Experiments in laboratories and
workshops will help students to develop their practical skills. They have a short period of field work to
gain working experience.

The students go through practical training at mines, plants and other industrial enterprises..
They become familiar with all stages of production and every job from worker to engineer. Here they
get practical knowledge and experience necessary for their diploma (graduation) papers.

A lot of students belong to students' scientific groups. They take part in the research projects
which their departments usually conduct. Postgraduates carry out research in different fields of science
and engineering.

Sport centres give the students opportunities to play different sports such as tennis, football,
basketball, volleyball, swimming, ' skiing, water polo, boxing, wrestling and others.

Students graduate from mining and geological higher schools as mining engineers, mining
mechanical engineers, ecologists, mining electrical engineers, geologists, economists and managers for
mining industry.

1. Ilepeséeoume cnedyrwugue couemanus cnioe.
a) LIMPOKHI Kpyr mpobiieMm

0) IeHHbIE MECTOPOKICHHS TIOJIE3HBIX MCKOTTAEMBbIX
B) TOPHBIN HH)KEHEP-MEXaHUK

T') BECTH HAyYHO-HCCIIEIOBATEIBCKYIO Pa0OTy
1) IpUHUMATh hopmy

€) TEXHUYEeCKOE W IPOTPaMMHOE 00eCTIeUeHHE
) CTYJIEHTHI (TIOCTIETHETO Kypca)

3) TUTIJIOMHAs paboTa

1) puznyecKkre 1 XUMHUYECKUE CBOICTBA

K) MECTOPOIK/ICHHUE TTOJIE3HBIX MCKOMTAEMBIX

1. OKaHYMBATh UHCTUTYT

2. MOCTYNaTh B YHUBEPCUTET

3. nojry4yatb 00Opa3oBaHuE
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TOTOBUTH T€0JIOTOB U TOPHUX WH)KEHEPOB
BBICIIINE TOPHBIEC yIEOHBIC 3aBEICHHS
pUOOpeTaTh OMBIT

CTyJICHYECKHE HayYHbIe 00IIecTBa
3aHUMATbCA PA3IUYHBIMU BUIAMHU CIIOPTa

N OA

Ne3

3anomHuume cn06a u vlPANCEHUA, HEOOX00UMbIE 011 NOHUMAHUA MEeKCma:

accurate - @ TouHbIl, IPAaBWIbHBIN; aCCUracy - N TOYHOCTh

archive - n apxus

attend - v nocemath (rekyuu, npakmuyeckue 3auamus, coopanus)

comprehensive - a BceCTOpOHHHMI, HCYECPITBIBAIOIIIHIA

concern - V Kacatbcs, OTHOCUTHCS; MMETh OTHOIIEHWE K YeMy-J.; N JeN0, OTHOIICHWE,
Ba)KHOCTh; CONCErNiNg prep OTHOCUTENBbHO, KacaTeIbHO

consider - v paccMaTpuBath; cuuTath; considerable - 3sHaunTensHbIi, BaxHbIiA; consideration
- 1 pacCMOTpeHHE; 00CYKICHUE

draw (drew, drawn) - v 30, deptuth, pucoBath, draw the conclusion nmemats BIBOI; SYN
come to the conclusion

employ - v mpuMmeHsITh, MCIOJIB30BaTh; MpeAOCTaBIATh (padomy); syn use, utilize, apply;
employment - n ciyx0a; 3aHsTHE; TPUMEHEHUE, UCTTOIH30BAHUE

familiarize - v 3HakoMuTE; OCBanBaTh

fundamental - n pl ocaoBsI (Hayx)

levelling - n HuBenMpoBaHue, CriaXUBaHUE (Pasiuyull); BBIPABHUBAHUE

number - n 4uco, KOIMYECTBO, OOJIBIIOE KOIUYECTBO; (MOPAOKOBbLLL) HOMED, DAL

observe - v HaOr01aTh, CACIUTH (3a YéM-1.), COOOAATh (npasuio, oowviuau)

obtain - v mony4ath; qOCTHraTh; 100BIBaTH; SyN get, receive

present - vV mpemnogHOCHTh, AAPHUTh; MOJAaBaTh, MPEACTABIATE; presentation - n usnoxeHwue;
TIPEIbSIBICHHEC

proximity - n 6;au30¢Th, COCEACTBO; IN Proximity to mo6au3octu, BOIKM3H OT (ue2o-i.)

require - v tpebosarn;, syn call for; demand; meet the requirements ymoBieTBOpATH
TpeOOBaHUSIM

traversing - N ropu3oHTabHAs CheMKa

to keep in close touch with - mognep>xuBathb cBsi3b €

to touch upon (on) 3arparuBaTh, KacaThCst BKpartiie (60npoca)

Ilpouumaiime u nepegedume mekcm, bINOIHUME YNPANCHEHUA HA NPOGEPKY NOHUMAHUA
RpPpOYUMAHHO20:

TEXT 3: Mining Education in Great Britain

In Great Britain the students get mining education at special colleges and at mining
departments of universities.

For example, the Mining Department at the University of Nottingham ranks as one of the
foremost teaching and research mining schools in Great Britain. The students come to the University
from all parts of the country and from abroad. The close proximity of Nottingham to mines extracting
coal and different metals makes it possible for the University to keep in close touch with new
achievements in mining.

The aim of training at the University is to give the student an understanding of applied science
based on lectures, tutorial system, laboratory work and design classes. The laboratory work trains the
student in accurate recording of observations, drawing of logical conclusions and presentation of
scientific reports. Besides, it gives the student an understanding of experimental methods and
familiarizes him (or her) with the characteristics of engineering materials, equipment and machines.
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At Nottingham there are two types of laboratories, general and Specialized. General
laboratories deal with the fundamentals of engineering science and specialized onesl study the more
specialized problems in different branches of engineering.

During the final two years of his course the student gets a comprehensive training in surveying.
Practical work both in the field and in drawing classes forms an important part of this course. Besides,
the students have practical work in survey camps during two weeks. The equipment available for
carrying out traversing, levelling, tacheometric and astronomical surveying is of the latest design.

The practical and laboratory work throughout the three or four years of study forms a very
important part of the course, so the students obtain the required standard in their laboratory course
work before they graduate.

British educational system is fee-paying. The annual fee includes registration, tuition,
examination, graduation and, in the case of full-time students, membership of the Union of Students.

Students from all over the world (nearly 100 countries) study at the University of Nottingham.
For many years the University has had a thriving community of international students.

The University pays much attention to learning foreign languages. For individual study there is
a 16-place self-access tape library with a tape archive of 3,000 tapes in 30 languages. There are also 16
video work stations where the students play back video tapes or watch TV broadcasts in a variety of
languages.

1. Onpeoenume, kKakue npeonOIHCEHUA COOMBEMCIMEYION COOEPHCAHUI) MEKCma.
Iloomeepoume ceou omeemul ghakmamu u3z mexkcma.

1. In Great Britain the students can get mining education only at special colleges.
2. The training at universities is based on tutorial system.

3. The laboratory work familiarizes the student with modern equipment.

4. There are three types of laboratories at the University of Nottingham.

5. When the students study surveying, they have practical work both in the field and in
drawing classes.
6. The students from abroad don't study at Nottingham.

2. Omeembvme Ha cedyroujue 60NPoCyl.

1. Where can one get mining education in Great Britain?

2. Is the Mining Department at the University of Nottingham one of the foremost research
mining schools in Great Britain?

3. What makes it possible for the University to keep in close touch with the, achievements
in mining?

4. What are the students supposed to do in the laboratories?

5. Will the students have practical work in survey camps or in the laboratories?

6. What do the students use surveying equipment for?

7. What can you say about studying foreign languages at the University?

Neq

3anomnume cnosa u sviparicenus, HeoOX00uMble 0151 ROHUMAHUA MEKCMA:

advance - n mporpecc, ycriex; IpoBIKEHHUE BIIEPE; V IeaTh YCIEXH, Pa3BUBAThCA,
npojaBHraThes Briepe; advanced COUrses Kypehl O pacIiiPeHHOM mporpaMMe

authority - n anMUHUCTpaIKS; HAYATIHCTBO

differ - v (from) otnuuarecs (ot); difference n pasznuume; pasuuna; different a paznuuneiii;
syn various

excavate - V 1o0ObIBaTh (y20./b); BbIpaOaTHIBATh MOJE3HOE MCKOMAEMOE OTKPBITBIM CIIOCOOOM;
BBIHUMATh (2pynm); €xcavation - n oTkpeiTas pa3paboTKa KapbepoM; paspes, Kapbep; surface
excavation oTkpseitas pa3paboTka; Syn open-cast (opencast)

experience - N sKAU3HCHHBIN OMBIT; OMBIT PAOOTHI; CTAXK

found - v ocuoBeiBath; Syn establish, set up; foundation - n ocHoBanue; yupexaeHue;
ocHoBa; lay the foundation monoxute Havano yeMy-J1 , 3aJI0)KUTh OCHOBY YETO0-J1.
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manage - V ympaBiisiTh, 3aBEIOBaTh, CIPABIATHCS, YMETh OOpamiarscs; management - n
yIpaBJicHUE, 3aBeI0OBaHNE; MPaBICHUE, AUPEKInsa; management studies - Hayka 00 yrpaBieHHH

mean (meant) - V 3Ha4YNTh, UMETh 3HAYCHHE, ITOIPa3yMEBaTh, HAMEPEBATHCSA, MMETh B BH/Y,
means - n, pl cpexcTea, meaning - n 3uadenue, by means of mocpeacrsom (uero-i)

metalliferous — a conepxanmii MeTau1, pyJJOHOCHBIN

preliminary - a npenBapurespHbIii; preliminary CoUurse moaAroTOBUTEIbHbBIE KYPChI

realize - v npencraBiisath, cebe; MOHUMATH (60 6cex demasx); Syn understand

recognize - v npu3HaBarth; y3HaBaTh

work out -v pa3pabatsiBath (n.1ak); peliaTh 3a1a4y

Hpouumaﬁme u nepeee()ume meKkcm, éblnojiHume ynpajxtCHenHusa Ha npo6epKy NOHUMAHUA
npoOYUmMAaHHO20:

TEXT 4: Mining Education in Great Britain (continued)

At present in Great Britain there are a number of universities and colleges which give
instruction in mechanical engineering, mining, metallurgy, etc. These institutions provide full-time and
part-time education. It should be noted that technical colleges confer diplomas' on college graduates.

A university graduate leaves with the degree of Bachelor of Arts or Bachelor of Science, which
is an academic qualification awarded by universities.

For example, the University in Cardiff has become one of the largest in Wales. It is one of the
four colleges which together with the Welsh National School of Medicine form the University of
Wales. There is the Mining Engineering Department in the University of Wales. The Department deals
with the whole range of extractive industries such as coal and metalliferous mining, quarrying and oil
technology.

After graduating from the college a student can be recommended for entry to the university by
a college authority and he can apply for admission to the university.

At the Mining Department students may take several courses such as geology, mining
engineering, mine surveying, quarrying, management studies and others. It has become a tradition that
the courses are based on an intensive tutorial system. It means that students are allotted to members of
the teaching staff for individual tuition separately in mining, in quarrying and in mine surveying. The
system is founded on that of the older universities of Great Britain.

At the Department of Mining Engineering of the Newcastle University mining has now become
a technically advanced profession. The Department of Mining Engineering trains industrially
experienced engineers through various advanced courses in rock mechanics and surface excavation.
For many years the Mining Engineering Department at Newcastle has recognized the need for highly-
qualified engineers and realized that the courses in rock mechanics and surface excavation are of great
importance for mining engineers.

At the University a student studies for three or four years. The organization of the academic
year is based on a three-term system which usually runs from about the beginning of October to the
middle of December, from the middle of January to the end of March and from the middle of April to
the end of June or the beginning of July.

Students course is designed on a modular basis. Modules are self-contained 'units' of study,
which are taught and assessed independently of each other. When a student passes a module, he (she)
gains a credit. All modules carry a number of credits. At the end of the term, the number of credits a
student gets, determines the award he (she) receives. Each module is continuously assessed by
coursework and/or end-of-term examinations.

Admission to the British universities is by examination and selection. The minimum age for
admission to the four-year course is normally 18 years. Departments usually interview all the
candidates. The aim of the interview is to select better candidates.

Just over half of all university students live in colleges, halls of residence, or other
accommodation provided by their university, another third lives in lodgings or privately rented
accommodation; and the rest live at home.
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1. Onpedenume, Kaxkue npeoONOMHCEHUA COOMBENICMEYION COOEPHCAHUI0 meKcmd.
Iloomeepoume ceou omeemot pakmamu u3z mekcma.

1. At present there are about a hundred technical institutions in Great Britain.
2. It should be noted that British colleges confer degrees.
3. As arule a college authority recommends the graduates for entry to the university.

4. At the Mining Engineering Department of the University of Wales the students study
only metalliferous mining.
5. At the Mining Engineering Department the courses are based on an intensive tutorial
system.
6. The Mining Engineering Department at the Newcastle University has recognized the
importance of teaching rock mechanics and surface excavation (open-cast mining).
Omeembme na ciedyruiue 60npocwl.
Are there many technical institutions in Great Britain?
What is the difference between colleges and universities?
Is the Mining Engineering Department the only one in the University of Wales?
Does the Mining Engineering Department deal only with metalliferous mining?
Can a student enter the university after he has graduated from the college?
What courses are of special importance for mining engineers?
What do you know about the organization of the academic year at British universities?
8. When do the students take their examinations?
3. Ilepesedume cnedyrowue couemanus cios.
a) KypcChl IO pacIIupeHHON IporpaMmme
0) pyIOHOCHBIE OTJIOKEHUS
B) CpeJICTBa MPOU3BOJICTBA
I') TOPHBIN (haKyIbTET
1) OTKPBIThIC TOPHBIC PAOOTHI
€) ONBITHBII HHKEHEP
)K) aIMHHUCTPALIHS KOJUIEIKa
3) MOOUIPATH CTYJEHTOB
1) OTBEYaTh TPeOOBAaHUSIM YHHUBEPCUTETA
K) HayKa 00 yrnpaBlieHUU
3aBUCCTH OT YCJ'IOBI/Iﬁ
3Ha4YUTh, O3HAYATh
MPU3HATh HEOOXOAUMOCTH (Yero-.)
€XKEeroJiHasi IPOU3BOJUTENBHOCTD (IIaXThl)
HadaJIbHUK IIaXThI
J0OBIBAOIIIAS TIPOMBIILIIEHHOCTh
MMpEACTaBJIATb 0006}/'}0 BaXHOCTH
MCXaHHWKa 'OPHBIX IMTOPOJ
€IVMHCTBEHHBIN Kapbep
OCHOBBIBaTh (PaKyabTeT (LIKOJY, CHCTEMY U T.J.)

NoakrowhED

CoNoOAWNE

[EEN
©

Ne§

3anomnume cnoea u evlparcenus, Heo0Xo0umble 011 NOHUMAHUA MEKCma:
abyssal - a abuccanbublif, rTyouHHBIH; hypabissal - a runaduccanphbIi
adjacent - @ cMeXHBII, TPUMBIKAFOIIUI
ash - n 3oma
belt - n mosic; nenra; pemeHb
body - n Temo, Bemectro; solid (liquid, gaseous) bodies TBepasie (kuakue, ra3000pa3HbIe) BEIIECTRA,
MOPOJIHAS Macca; MaCCHB; MECTOPOXKICHHE; TIACTHI
COmMmMonN - @ oOBIYHBIN; 00IHiA; Syn general; ant uncommon
cool - v oxmaxaatb(cst); OCTBIBAaTh; MPOXJIaaHbIid; ant heat narpeBath(cs)
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dimension - n usmepenue; pl pasmepsr; BenuunHa; Syn measurement, size

dust - n meLTE

dyke — n naiika

extrusion - n BeITeCHEHHUE, BBITAJIKHBaHUE, ant iNtrusion BTop)KeHUE; eeos. UHTPY3US (6HeOpeHue 6
nOpoOy U38EPIHCEHHOU MACCHL)

fine - a ToHkwMii, MEJIKUI; MEJIKO3EPHHUCTHIN; BHICOKOKAUECTBCHHBIN,; TOHKHIA; MPEKPACHBIHN, SICHBIH (O
nozooe); wasneiid; fine-graded (fine-grained) menko3epHucTslit, ToHko3epHuUCThd; fines - n pl
MEJIOYb; MEIIKUIA yrojb

flow - v Teun; mutecs; N reuenue; norok; flow of lava morok naser

fragmentary - a 06;10MOYHBIH, IJIACTUYECKUI

glass - n crekno; glassy - a rmaakuii, 3epKaibHbIN; CTCKISTHHBIN

gold - n 3o0;0TO

inclined - ¢ HakToHHBII

mica - n ciroa

permit - v mo3BossTh, paspemats; Syn allow, let; make possible

probably - adv BepositHo; Syn perhaps, maybe

shallow - a menkwuii; moBepxHOCTHBI; ant deep riayOokuii

sill - n cuinb, mTacToBast UHTPY3Us

stock - n mTok, HeOOIBIION OATOIUT

Vein - N xuiIa, TPOKUIOK, POIIACTOK

Hpoqumaﬁme u nepeeedume meKcm, 6blnOJIHUmMeE ynpasrtCHeHusa Ha npPpo6epKy NOHUMAHUA
RPOYUMAHHO020:

TEXT 5: Igneous Rocks

Igneous rocks have crystallized from solidified magma.

Igneous rocks can be classified in a number of ways and one of (hem is based on mode of
occurrence. They occur either as intrusive (below the surface) bodies or as extrusive masses solidified
at the Earth's surface. The terms "intrusive™ and "extrusive" refer to the place where rocks solidified.

The grain size of igneous rocks depends on their occurrence. The intrusive rocks generally cool
more slowly than the extrusive rocks and crystallize to a larger grain size. The coarser-grained
intrusive rocks with grain size of more than 0.5 mm called plutonic or abyssal are referred to as
intrusive igneous rocks because they are intruded into older pre-existing rocks. Extrusive or volcanic
rocks have even finer grains, less than 0.05 mm and are glassy.

Exposed igneous rocks are most numerous in mountain zones for two reasons. First, the
mountain belts have been zones of major deformation. Second, uplifts in mountain belts have
permitted plutonic masses to be formed.

The largest bodies of igneous rocks are called batholiths. Batholiths cooled very slowly. This
slow cooling permitted large mineral grains to form. It is not surprising that batholiths are composed
mainly of granitic rocks with large crystals called plutons. As is known, granites and diorites belong to
the group of intrusive or plutonic rocks formed by solidification of igneous mass under the Earth's
crust. Granites sometimes form smaller masses called stocks, when the occurrence has an irregular
shape but smaller dimensions than the batholiths.

Laccoliths and sills, which are very similar, are intruded between sedimentary rocks. Sills are
thin and they may be horizontal, inclined or vertical. Laccoliths are thicker bodies and in some cases
they form mountains.

Dykes are also intrusive bodies. They range in thickness from a few inches to several thousand
feet. Dykes are generally much longer than they are wide. Most dykes occupy cracks and have straight
parallel walls. These bodies cool much more rapidly and are commonly fine-grained. For example,
granite may occur in dykes that cut older rocks.

Pegmatites (quartz, orthoclase and mica) also belong to the group of plutonic or intrusive rocks.
They occur in numerous veins which usually cut through other plutonites, most often granite, or
adjacent rocks.
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Extrusive igneous rocks have been formed from lava flows which come from fissures to the
surface and form fields of volcanic rocks such as rhyolite, andesite, basalt, as well as volcanic ashes
and dust, tuff, etc. As a rule, these rocks of volcanic origin cool rapidly and are fine-grained. It is
interesting to note that basalt is the most abundant of all lavatypes. It is the principal rock type of the
ocean floor.

Igneous rocks are rich in minerals that are important economically or have great scientific
value. Igneous rocks and their veins are rich in iron, gold, zinc, nickel and other ferrous metals.

1). Ykaxiwcume, Kakue npeONOMHCEHUA  COOMEEMCHMEYIOM  COOEPHCAHUI0  MeKCcma.
Iloomeepoume ceou omeemul hakmamu u3z mexcma.
1. Igneous rocks have been formed by sedimentation.
. Intrusive rocks have been formed by the cooling of rocks of the Earth's crust.
. Extrusive rocks have been formed the same way.
. The grain size of igneous rocks depends on mode of occurrence.
. Exposed igneous rocks are numerous in mountain zones.
. Granites and diorites belong to the group of extrusive rocks.
. As a rule, granite may occur in dykes.
. Pegmatites do not belong to the group of plutonic or intrusive rocks.

coONO Ol A~ WN

2). Omeemuovme Ha 60RPOCHL.

1. Have igneous rocks crystallized from magma or have they been formed by sedimentation?

2. Which types of igneous rocks do you know?

3. What does the grain size of igneous rocks depend on?

4. Can you give an example of intrusive or plutonic rocks?

5. Are diorites intrusive or extrusive formations?

6. What do you know about batholiths?

7. Do pegmatites belong to the group of plutonic or volcanic rocks?

8. How do pegmatites occur?

9. What minerals are igneous rocks rich in?

3. a) Hauioume ¢ npaeoii KonNOHKe pyccKue 3IKEUBAIEHMbL CAEOYIOUUX C08 8
couemanuil cioe:

1. adjacent layers a) croco0 3ajeraHus

2. abyssal rocks 0) KpyITHO3EPHUCTHIH

3. dimensions of crystals B) 30HBI KPYITHBIX HAPYIICHUH

4. valuable minerals r) abuccanpHbIe (TTyOUHHBIE) TOPOJIBI

5. shape and size of grains 1) CMEXHBIE TUIACThI (CIION)

6. mode of occurrence €) pa3Mepbl KPUCTAIJIOB

7. coarse-grained %K) B30OPOCHI

8. uplifts 3) popma 1 pazmep 3epeH

9. zones of major deformation 1) [ICHHBIC MUHEPAJTBI

0) Haiigute B mpaBoii KOJOHKE aHIVIMACKHE SKBUBAJIEHTHI CIEIYIOIINX COYETaHUH CIIOB:

1. 3aTBEpACBIINE MACCHI a) irregular shape

2. 00JIOMOYHBIE TTOPOJIBI 0) at a certain depth

3. MEJIEHHO OCTBIBATh B) economically important
4. MEJTKO3ePHHUCTHIN r) solidified masses

5. MHOTOYHCIICHHBIE TPEIIHBI 1) scientific value

6. HemnpaBuiIbHas hopma e) to cool slowly

7. Ha OIpeeNIeHHOM TITyOruHe x) existing types of rocks
8. YKOHOMHYECKU BAXKHBIN 3) fine-grained

9. Hay4yHas [ICHHOCTh n) fragmentary rocks
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10.  cymiecTBYIOIIME TUIIBI TOPOJ K) numerous cracks or fissures

MNe6

3anomnume cn06a u blPaANCEHUA, HEOOX00UMbIE 011 NOHUMAHUA MEKCma:
band - n croii; mosnoca; npocioek (nopoost), Syn layer
cleave - v paciiemisaThes; TpecKaThesl, OTACATHCS M0 KIMBaXxy; Cleavage n kiuBax
constituent - n cocraBHas 4acTh, KOMIIOHEHT
define - v onpeiensTh, 1aBaTh ONpECICHHIE
distribute - v (among) pacnpenensars (Mexy); pa3aaBaTh;
disturb - v mapymrats; cmemniars
excess - N u30bITOK, m3nuiek; ant deficiency
flaky - @ cioucCThIit; MOX0KHUI Ha XJIOIbS
fluid - n sxuaKOCTB; XKUAKAs WK ra3000pa3Has cpeaa
foliate - v pacmersrecs Ha Tonkue ciou; foliated - a nucroBarsrii, ToHkocaOUCTHIN; SYN flaky
marble - n mpamop
mention - V yloMHHATb, CCUIATHCS; N YIIOMUHAHUE
plate - n wiacTuHa; nojoca (memania)
pressure - n maBiaeuue; rock pressure (underground pressure) ropHoe JaBiIeHHUE, JaBICHUE TOPHBIX
opoJ
relate - v orHocuthcs; umerh ortHomeHue; related a pomcrBennsrii; relation - n orHomeHwue;
relationship - n poacTBo; cBolicTBO; relative - @ OTHOCUTEIbHBIN; COOTBETCTBEHHBIN
run (ran, run) - v OeraTh, ABHraThCs; Te€4b, paboTaTh (0 MawuHe), TAHYTHCS, MPOCTUPATHCS;
YOPaBIATh (MawuHoll); BECTU (0eno, npednpusmue)
schistose - a caaHEeBaThIi; CIOUCTHIN
sheet - n mosnoca
slate - n canerr; syn shale
split (split) - v packanbIBaThCsI, pacIIeIUIATLCS, TPECKAaThCs; SYN cleave
trace - n ciex; tracing — N mpociekuBaHue
at least mo kpaiineit mepe
to give an opportunity (of) naBaTh BO3MOXHOCTE (KOMY-1., wemy-1.)

Ilpouumaiime u nepegedume mekcm, bINOIHUME YNPANCHEHUA HA NPOGEPKY NOHUMAHUA
RpOYUMAHHO020:

TEXT 6: Metamorphic Rocks

The problem discussed concerns metamorphic rocks which compose the third large family of
rocks. "Metamorphic" means "changed from". It shows that the original rock has been changed from
its primary form to a new one. Being subjected to pressure, heat and chemically active fluids beneath
the Earth's surface, various rocks in the Earth's crust undergo changes in texture, in mineral
composition and structure and are transformed into metamorphic rocks. The process described is called
metamorphism.

As is known, metamorphic rocks have been developed from earlier igneous and sedimentary
rocks by the action of heat and pressure.

Gneisses, mica schists, phyllites, marbles, slate, quartz, etc. belong to the same group of rocks.
Having the same mineral composition as granite, gneisses consist chiefly of quartz, orthoclase and
mica. However unlike granite, they have a schistose structure. It means that their constituents are
distributed in bands or layers and run parallel to each other in one direction. If disturbed the rock
cleaves easily into separate plates.

The role of water in metamorphism is determined by at least four variable geologically related
parameters: rock pressure, temperature, water pressure, and the amount of water present.

During a normal progressive metamorphism rock pressure and temperature are interdependent,
and the amount of water and the pressure of water are related to the sediments and to the degree of
metamorphism in such a way that, generally speaking, the low-grade metamorphic rocks are
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characterized by the excess of water. The medium-grade rocks defined by some deficiency of water
and the high-grade metamorphic rocks are characterized by the absence of water.

Many of the metamorphic rocks mentioned above consist of flaky materials such as mica and
chlorite. These minerals cause the rock to split into thin sheets, and rocks become foliated.

Slate, phyllite, schist and gneiss belong to the group of foliated metamorphic rocks. Marble and
quartzite are non-foliated metamorphic rocks.

The structure of metamorphic rocks is of importance because it shows the nature of pre-existing
rocks and the mechanism of metamorphic deformation. Every trace of original structure is of great
importance to geologists. It gives an opportunity of analysing the causes of its metamorphism.

Being often called crystalline schists, metamorphic rocks such as gneisses and mica have a
schistose structure. Metamorphic rocks represent the oldest portion of the Earth's crust. They are
mostly found in the regions of mountain belts where great dislocations on the Earth once took place.

1). Ykaoiwcume, Kakue npeonoNHceHUA COOMBEMCMEYION  COOEPHCAHUIO  MmeKcma.
Hodmeepdume ceou omeemoal gbakmamu U3 mexkcma.

1. Generally speaking, metamorphic rocks have been developed from ores.

2. Marble, slate and phyllite belong to the group of metamorphic rocks.

3. As is known, unlike granite metamorphic rocks have a schistose structure.

4. It is quite obvious that the role of water in metamorphism is great.

5. As a rule, low-grade metamorphic rocks are characterized by the absence of water.

6. Flaky materials cause the rock to split into thin sheets.

7. It should be noted that marble and quartzite are foliated metamorphic rocks.

8. The structure of metamorphic rocks shows the nature of older preexisting rocks and the
mechanism of metamorphic deformation as well.

9. All metamorphic rocks are non-foliated.

2). Omeemovme Ha 60RPOCHL.

1. Do you know how metamorphic rocks have been formed?

2. Which rocks belong to the group of metamorphic?

3. Does gneiss have the same structure as granite?

4. Is the role of water great in metamorphism?

5. What rocks do we call foliated? What can you say about non-foliated metamorphic rocks?
6. How can geologists trace the original structure of metamorphic rocks?

7. Why are metamorphic rocks often called crystalline schists?

3. a) Haioume 6 npaeoii Ko10HKe pyCCKUe IKGUBANEHMBL CAEOYIOWUX C08 U
couemanuil cioe:
as a result of the chemical and physical changes
constituents of rocks
to be subjected to constant development
to undergo changes
excess of water
low-grade ores
coal band
to cleave into separate layers
traces of original structure
generally speaking
noJioca (MJIHM MPOCIOEK) yTJIst
COCTAaBJIAIOIIHEC ITOPOA
PaCIICIUIATECA Ha OTACIIBHBIC CIION
BOOOIIIE TOBOPS

©CoNo~wWNE

zeoes
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1) B PE3YNIbTAaTe XUMHUYECKUX U (PU3UUECKUX N3MEHEHHM

e) N30BITOK BOIBI

x) U3MEHATHCA

3) HaXOJUTHCS B IOCTOSIHHOM Pa3BUTHU
n) HU3KOCOPTHBIE PYbI

K) clie/ibl IEPBOHAYAIBHON CTPYKTYpPBI

0) Haiimure B mpaBol KOJOHKE AHTJIMHCKUE SKBUBAJICHTHI CICAYIOIIMX CIIOB M COYETaHUH
CJIOB.
HUMETH 3HAUCHUEC
YIIOMSHYTBI€ BBIIIE
CllaHLeBaTas CTPYKTypa
B OTJIMYUC OT I'paHUTa
HEAO0CTAaTOK BOJbI
CYLICCTBOBABIINEC PAHEC MMOPOALI
CJIOUCTBIC ITOPOAbI
MpaMop U CIaHeI]
THeiic
AJaBaTh BO3MOXKHOCTb
11.  ompenensiTb CTPYKTYpPY
a) unlike granite
0) to be of importance
B) pre-existing rocks
r) mentioned above
1) schistose structure
e) to give an opportunity (of doing smth)
x) to define (determine) rock texture
3) deficiency of water
) flaky rocks
K) marble and slate
) gneiss

CoNoOA~WNE

[EEN
©

Ne7

3anomnume cnosa u evipasrcenus, He0OX0OUMble 014 NOHUMAHUA MEKCMA:

aerial - @ Bo31yIIHbIH; HAI3eMHBIH

certain - a onpe/eneHHBIN; HEKOTOPHIN; certainly adv koneuHo

cost - (cost) vV cTouTs; 1 1leHa; CTOUMOCTD

crop - v (out) obHaxath(cs), BEIXOJAUTh HA TMOBEPXHOCTh (0 miacme, nopode); Syn €Xpose;
3aceBaTh, COOMpATh ypoxKai

dredging - n BeleMKa IpyHTa; JparupoBaHue

drill - v 6yputs, cBeputh; N Oypenue, cBepieHue; OypuibHbIii MosoTok; drilling - n Oypenue,
cepuierue; core-drilling kononkoBoe (kepHOBOE) OypeHue

drive (drore, driven) - V IpoXoauTh (cOpU30HMAILHYIO GbIpabOmKy); TPUBOJHUTH B IBHKCHHE;
YOPaBIATh (MawiuHo);, n TOPU3OHTANIbHAS BbIpaOOTKa; MPUBOJ; Ilepeiada

evidence — n ocHOBaHMe; TPU3HAK(M); CBUIETEIbCTBA

expect - V 03)kxu1aTh; pacCCYUTHIBATD; 1yMAaTh; IIpeiararb

explore - v pa3BenpIBaTh MECTOPOKACHHUE IMOJIE3HOTO MCKONAeMOIro C TMOIMYTHOH J00BIYei;
exploratory - a pa3BenounsIii; exploration - n geranbHas pa3BeaKa; pa3BeI0YHbIC TOPHBIC PAOOTHI 1O
MECTOPOXKICHHIO

galena - n rayieHUT, CBUHIIOBBIH OJieCK

indicate - vV yka3bIBaTh, OKa3bIBATh; CIY)KUTh IPHU3HAKOM; 03HAYATh

lead - n cBuHen

look for - v uckare
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Open up - V BCKpBIBATh (MecmopodcOeHue); Hape3aTh (Hosylo lasy, 3aboti); Opening - n
ropHasi BEIpabOTKa; MOATOTOBUTEIbHAS BBIPAOOTKA; BCKPHITHE MECTOPOIKIACHUS

panning - N mpoMbIBKa (3010MOHOCHO20 NeCKaA 6 JI0MmKe)

processing - N o6pabotka; - industry oopabatsiBaroliast IPOMBIILICHHOCTh

prove - V pa3BeAbIBaTh (XAPAKMeEp MeCmOpPONCOeHUs UlU 3ale2anusi); JOKa3bIBaTh;
UCIIBITHIBAaTh, MPOOOBaTh, Proved - a pa3BelaHHbIH, JTOCTOBEPHBINA; Proving - N ompoboBaHUE,
npeBapUTelIbHAS pa3BeKa

search - v uccienoBarts; (for) uckars (Mmecmopooicdenue); n mouck; Syn prospecting

sign - N 3HaK, CUMBOJI; TPU3HAK, TPUMETA

store - V XpaHWTb, HAKATUTUBATH (0 3ANAcax)

work - v paboraTh; BBIHMMAaTh, U3BJICKaTh (V2oib, pydy), BbpabaThiBaTh; Workable - a
MOAXOAAIIMN I paOOThl, NMPUTOMHBIN I pa3paboTKu, pabouuil (0 nracme); PEHTAOEIbHBIN;
working - n pa3paboTka, ropHasi BBIpabOTKa

country rock xopenHast (OCHOBHas) IIOpoia

distinctive properties oTauuuTeIbHBIC CBOHCTBA

malleable metal koBkuit metamn

Hpoqumaﬁme u nepeeedume meKcm, 6blnOJIHUmMeE ynpasrtCHeHusa Ha npPpo6epKy NOHUMAHUA
RPpOYUMAHHO20:

TEXT 7: Prospecting

Mining activities include prospecting and exploration for a mineral deposit through finding,
proving, developing, extracting and processing the ore. That is why it is possible to divide the mining
activity into three major phases: 1) before mining which involves prospecting and exploration required
to locate, characterize and prove a potential ore body; 2) mining which refers to actual coal or ore
extraction. Extraction processes include underground or surface mining and dredging; 3) after mining
which involves processing and preparing the raw ore for the end product.

As has already been said, before a mineral deposit can be worked, that is, before it can be
extracted from the Earth for use by man, it must first be found. The search for economically useful
mineral deposits is called prospecting. To establish the quality and quantity of a mineral deposit, the
type of country rock, etc. means to prove it and this process is called proving. Prospecting and proving
are only two different stages of mining geological exploration, the latter includes drilling and driving
of openings.

Last century prospectors looked for visible evidence of mineralization on the surface of the
Earth. To recognize valuable minerals it was necessary to know their various distinctive physical
properties. For example, gold occurs in nature as a heavy malleable yellow metal. -Galena, the most
important mineral containing lead, is dark grey, heavy and lustrous. The first ores of iron to be mined
were deposits of magnetite, a black heavy mineral capable of attracting a piece of iron.

As the deposits of mineral that cropped out at the surface were mined, the search for additional
supplies of minerals took place. The science of geology was used to explain the occurrence of ore
deposits.

The aim of geological prospecting is to provide information on a preliminary estimation of the
deposit and the costs of the geological investigations to be made. It also indicates whether it is
available to continue the exploration or not.

Prospecting work includes three stages: 1) finding signs of the mineral; 2) finding the deposit;
3) exploring the deposit.

General indications of the possibility of exposing this or that mineral in a locality can be
obtained by studying its general topographical relief, the type of ground and its general natural
conditions. Thus, in mountainous regions where fissures were formed during the process of mountain
formation, ore minerals could be expected in the fissure fillings. In hilly regions, sedimentary deposits
would be expected.

Certain deposits are found only in a particular type of ground. Coal seams, for example, are
found in sedimentary formations mainly consisting of sandstones and shales. Veins, on the other hand,
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are found in crystalline (igneous) rocks, and the type of country rock usually determines the type of
minerals.

At present, prospecting methods to be used are as follows:

1. Surface geological and mineralogical prospecting such as panning.

2. Geophysical, geochemical, geobotanical prospecting.

3. Aerial photography with geological interpretation of the data to be obtained is highly
effective from aircraft or helicopter. Besides, successful development of space research has made it
possible to explore the Earth's resources from space by satellites.

In modern prospecting the methods mentioned above are used together with the study of
geological maps.

1.  Ykaxcume, Kaxue npeonocenus CcOOMEEMCMEYIOM  COO0EPHCAHUIO  MeKcma.
Hodmeepdume ceou omeemoal gbakmamu U3 mexkcma.

1. The search for economically useful mineral deposits is called proving.

2 Last century prospectors looked for visible evidence of mineral deposits.

3. The first ores of iron to be mined were deposits of galena.

4. The science of geology can explain the mode of occurrence of ore deposits.

5. As a rule prospecting includes four stages.

6. The study of general topographical relief and the type of ground makes it possible to
expose this or that deposit.

7. Geologists know that certain deposits are only found in a particular type of ground.

8 As is known, veins are found in metamorphic rocks.

2. Omeemuvme Ha cnedylouiue 60nPOCHL:

1. What is prospecting?

2. What is proving?

3 How did prospectors find mineral deposits in the 19th century?

4 Does gold occur in nature as a heavy malleable yellow metal or as a heavy dark-grey

one?

5. What metal is capable of attracting a piece of iron?

6. What does prospecting work provide?

7. What are the three main stages of prospecting?

8. Is it enough to know only the topographical relief of a locality for exposing this or that
mineral?

Q. What methods of prospecting do you know?

10.  What are the most effective aerial methods of prospecting now?

3. a) Haitoume 6 npaegoil Kon10oHKe pyccKue IK8UBAJ1eHmMbl C1eOYIOMUX C1068 U COUemaHuil
C/106:

1. country rock a) 3aJIeraHue PyJHBIX MECTOPOXKIACHUN

2. panning 0) OnecTsIMiA METaIUT

3. the search for commercially useful deposits B) KOpeHHas (OCHOBHAs) IOpo/ia

4. geological exploration T') JOTIOJHUTEIBHBIC 3a11achl MUHEPAIOB

5. to look for evidence of mineralization 1) TPOMBIBKAa (30JI0TOHOCHOTO IIeCKa B
JIOTKE)

6. distinctive properties €) reoJioruyeckas pas3peika (¢ momyTHOH 100bIueit)

7. lustrous metal K) HCKaThb JI0Ka3aTeIbCTBA HaJIM4Yus
MECTOPOXKICHUS

8. capable of attracting a piece of iron 3) OTJIMYUTEIIHHBIC CBOMCTBA

9. additional supplies of minerals n) MTOUCKHU 9KOHOMHYECKH MOJIE3HBIX
MECTOPOKIAECHUN

10.  the occurrence of ore deposits K) CIIOCOOHBIN MPUTATHBATh KYCOK METaslIa
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0) Haiioume 6 npaeoii KO10HKe AH2IUICKUE IKEUBATEHNbL C/1E0VIOUUX C108 U COYEeMAaHUll

cnoe:
1. CTOMMOCTH I€OJIOTHYECKUX HUCCIICOBAHMIA a) the data obtained
2. BBIXOJIUTh Ha TIOBEPXHOCTH (0OHAKATHCS) 0) galena, sandstones and shales
3. NPOM3BECTH NPEABAPUTEIILHYIO OICHKY (Mectopoxknenus) B) the cost of geological

investigations

4. BHU3yaJbHBIC HAOIIOCHUS C BO3TyXa r) to crop out

5. MOJIyYEHHBIE JaHHBIE 1) certain ore deposits

6. raJICHUT, IECYAHUKU U CIAHI[BI e) to make a preliminary estimation
(of a deposit)

7. 00IIIHE TOKA3aHMS ) visual aerial observations

8. HAXOJUTh MPU3HAKH MECTOPOXKICHUS 3) to find the signs of a deposit

9. OTIpeJIeJIEHHBIE PYIHBIE MECTOPOKICHHUS u) general indications

Ne8

3anomHuume cn06a u vlPaAsNCEeHUs, HEOOX00UMbIE 011 NOHUMAHUA MEKCma:

adit - n ropu3oHTANBHAS TOA3EMHAsl BEIPAOOTKA, ITOJIBHS

angle - n yroax

approximate - a npuOIU3UTEILHBIN

bit - n pexymmii ©HCTpyMeHT; OypoBasi KOPOHKA, KOPOHKA JUIsl AIMa3HOr0 OypeHHs; rOJ0BKa
Oypa, cBepiio; carbide bit apmupoBanHas KopoHka, apmupoBaHHbIi Oyp; diamond bit - anvasnas
OypoBasi KOpOHKa

borehole - n ckBaxkuna, OypoBasi CKBaKUHA

crosscut - n kBepuuiar

dip - n magenue (3anesicu); yKIOH, OTKOC; V Ma1aTh

enable - v naBaTh BO3MOKHOCTb HIIH IIPABO (umo-i. cOenams)

exploit - Vv paspabateiBaTh (Mecmoposcdenue); dSKciuTyaTupoBarh; exploitation - n
pa3paboTKa; IKCILTyaTaIus

measure - N Mmepa; MepKa; KpUTEPHIl; CTEIICHb; pl CBHTA, IJIACTHI; V UBMEPSTH

overburden - n mokpeiBaroIIUe MOPOJbI, HEPEKPHIBAIOIINE MOPO/bl; BEPXHUE OTIOKCHUS,
HAHOCHI; BCKPbIIIA

pit - n maxra; kapbep, paspes; urypd

reliable - a HanexHbIIT; TOCTOBEPHBII

rig - n OypoBoii cTaHOK, OypoBas BbIIIKA; OypoBasi KapeTka; OypoBoe 000pyaoBaHUE

sample - n o6paserr; mpoda; V oTOMpaTh 00pasiibl; OMPOOOBATH, UCIIBITHIBATEH

section - n yuacrtok, cekIius, OTIEJCHHEe, OTPE30K, pa3pe3, NpoduIib, MOMEPEUHOE CEUCHHE,
geological ~ reonoruyeckwuii paspes (nopood)

sequence - N TOCIIeI0BaTENbHOCTD; MOPSIIOK CIICIOBAHMUS; PSL

sink (sank, sunk) - v mpoXoauTs (waxmuulii cmeos, 6epMUKAIbHYIO 8bIpAOOMKY); YTAYOIIATh;
HOrpyXaTh; omyckarb; SINKING - N TpOXojKa (6epmuKanvbHblX ulu HAKIOHHbIX vipabomok); shaft
sinking - mpoxoka cTBoNa

slope - n HakIOH; CKJIOH; OpemMcOepr; YKJIOH; V KJIOHHUTBCS, MMETh HakioH; sloping - a
HakJIOHHBIN; gently sloping - ¢ HeGombITUM HAKIIOHOM

steep - a KpyToiu, Kpyronajarouui, HaKJIOHHbIN

strike - n 30. mpoctupanwue; V npoctuparkcesi; across the strike - Bkpect npoctupanus; along
(on) the strike mo mpoctupanuio

trench - n Tpanmies, kaHaBa; KOTJIOBaH; V KOMAaTh, PbITh, IypHOBATh

to make use (of) ucrnonp3oBark, NPUMEHSATH

to take into consideration npunumats Bo BHuManue; Syn take into account

Hpouumaﬁme u nepeeedume meKcm, 6blnoinume ynpas)tCHeHus Ha npoeeépKy NOHUMAHUA
npoOHYUmMAaHH020:
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TEXT 8: Exploration of Mineral Deposits

Exploration is known to include a whole complex of investigations carried out for determining
the industrial importance of a deposit. The main task is to determine the quality and quantity of
mineral and the natural and economic conditions in which it occurs. The exploration of the deposit is
divided into three stages, namely preliminary exploration, detailed exploration and exploitation
exploration.

The aim of preliminary exploration is to establish the general size of a deposit and to obtain an
approximate idea of its shape, dimensions and quality. At this stage the geological map of the deposit
is corrected and a detailed survey of its surface is completed.

The information on the preliminary exploration is expected to give an all-round description of
the deposit which will enable the cost of its detailed exploration to be estimated.

The following points should be taken into consideration: 1) the shape and area of the deposit; 2)
its depth and angles of dip and strike; 3) its thickness; 4) the properties of the surrounding rock and
overburden; 5) the degree of uniformity of distribution of the mineral within the deposit and the
country rock, etc.

Preliminary explorations can make use of exploratory openings such as trenches, prospecting
pits, adits, crosscuts and boreholes. They are planned according to a definite system, and some are
driven to a great depth.

All the exploratory workings are plotted on the plan. These data allow the geologist to establish
the vertical section of the deposit.

The quality of the mineral deposit is determined on the basis of analyses and tests of samples
taken from exploratory workings.

The method of exploration to be chosen in any particular case depends on the thickness of
overburden, the angle of dip, the surface relief, the ground water conditions and the shape of the
mineral deposit.

The task of the detailed exploration is to obtain reliable information on the mineral reserves,
their grades and distribution in the different sectors of the deposit. Detailed exploration data provide a
much more exact estimate of the mineral reserves.

Mine or exploitation exploration is known to begin as soon as mining operations start. It
provides data for detailed estimates of the ore reserves of individual sections. It facilitates the planning
of current production and calculating the balance of reserves and ore mined.

The searching and discovering of new mineralized areas are based on geological survey and
regional geophysical prospecting. The results of these investigations provide data on iron-bearing
formations and new deposits for commercial extraction.

In detailed exploration both underground workings and borehole survey are used. Core drilling
with diamond and carbide bits is widely used. Non-core drilling is also used in loose rocks in
combination with borehole geophysical survey.

One of the main methods to explore coal deposits is also core-drilling. Modern drilling
equipment makes it possible to accurately measure bed thickness and determine structure of beds,
faults and folds. Recording control instruments are attached to drilling rigs which allow the geologists
to get reliable samples good for nearly all parameters of coal quality to be determined.

1.  Ykaxcume, Kaxue RnpeonodHceHUs  COOMBEMCHIGYIOM  COOEPIHCAHUI0  MeKCma.
Iloomeepoume ceou omeemul hakmamu u3 mexcma.

1. The purpose of preliminary exploration is to determine the mineral reserves and their
distribution in the different sectors of the deposit.

2. The properties of the surrounding rock and overburden should be taken into
consideration during the preliminary exploration.

3. The purpose of the detailed exploration is to find out the quantity (reserves) of the
deposit.

4. Exploitation exploration facilitates the planning of current production.

5. Both core drilling and non-core drilling are widely used.
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10.

a)
0)
B)
r)
1)
e)
)
3)
1)
K)

Recording control instruments allow geologists to get reliable ore samples.
Omeembme na ciedyrwuiue 60npocyl.

What stages does exploration include?

What is the main purpose of preliminary exploration?

What should be taken into consideration by geologists during preliminary exploration?
What exploratory openings do you know?

Do you know how the quality of the mineral deposit is determined?

What is the aim of a detailed exploration?

Is core drilling used in prospecting for loose rocks?

What is drilling equipment used for?

. a) Haiioume 6 npaeoii Ko/10HKe PyccKue IK6UBATNEHNbL C/1eOYIOUUX COYEeMAaH Ul C108:

bedded deposits

core drilling

the angle of dip of the seam

the thickness of overburden
exploratory workings
composition of minerals

pits and crosscuts

to exploit new oil deposits
sampling

geological section

MOIIIHOCTH HAHOCOB
pa3pabarbIBaTh HOBBIE MECTOPOXKICHUS HEPTH
urypdsl U KBepILUIaru
IJT1aCTOBBIC MCCTOPOKIACHUS
onpoboBaHue (0T60p) 00pasoB
YToJ naacHus 1jiacta
KOJIOHKOBOC 6prHI/IC
reoJIOTUUECKHUH pa3pe3 (opo)
COCTaB MHUHEPAJIOB
pa3BeI0uHbIE BEIPAOOTKHU

0) Haitoume 6 npagoii KononkKe anzauiickue IK6UBAIEHMbL CAEOYIOUUX COUEMAHUIL CT106:

©CoNoak~wWNE

ZEiLyerzEaey

OypOBBIE CKBAKUHBI

110 IPpOCTHUPAHUIO TJIACTaA

PaBHOMEPHOCTH paclpeleiIeHus MUHEpPaa B 3aJI€)KU
BOOOHOCHOCTH IOPOJ

Kap6I/IZ[HI>Ie " aJIMa3HbIC KOPOHKH

ACTAJIbHAA pa3BCIKa

HCITOJB30BATh HOBBIC TIOUCKOBBIC MECTOAbI
IIPOHUKATH B 3aJICKDb

KOpEHHasl mopojaa

CBOICTBa OKpYZKaroumux moponu

ground water conditions

detailed exploration

boreholes

along the strike of the bed (seam)

carbide and diamond bits

the uniformity of mineral distribution in the deposit
the properties of surrounding rocks

to make use of new prospecting methods

country rock

to penetrate into the deposit
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3. IlloaroroBKa K NpaKTHYECKUM 3aHATHAM (3allOMHHAHNE HHOA3BIYHBIX JIEKCHYECKHX
¢IMHHUIL M TPAMMATHYECKHX KOHCTPYKIIHIi)
I'pammamuueckue KoHcmpyKkyuu npeocmasiensvt Ha cmp. 6 — 40.
3anomnume cnoea u evipasrcenus, HeoOX00uUMble 011 0C60CHUA MeM Kypcd.
Cembs. Family

POICTBEHHHUK relative, relation
poaureu parents

maThb (Mama) mother (mom, mum, mama, mamma, mummy, ma)
oren (mama) father (dad, daddy, papa, pa)
skeHa Wife

my:xk husband

cynpyr(a)  spouse

pedeHoK, 1eTH child, children

moun daughter

ChIH  SON

cecTpa sister

opar brother

eIMHCTBeHHBII pedenok  only child

OJIM3HeI twin
O0JIM3HeNbl, JBOMHAIIKHA twins
OpaT-0mu3Hen twin brother

cecTpa-0JM3Hell twin sister

onHosueBbIe Oau3Hensl  identical twins

Tpoiinsimuku triplets

0a0yuika v aeqymKa grandparents

0adymka grandmother (grandma, granny, grandmamma)
JAeayIKa grandfather (grandpa, granddad, grandpapa, grandad)
BHyKkH grandchildren

BHYYKA granddaughter

BHYK grandson

npadadymka great-grandmother

npaaenyuika great-grandfather

npadadyumka u npajgeaymka great-grandparents
NpPaBHYKH great-grandchildren

TéTs aunt

asaaa  uncle

kpectHblii (oten)  godfather

kpecTHas (Math)  godmother

oTYHM, NpueMHbIi oTeny  Stepfather

Mauexa, npueMHasi Mmatb  Stepmother

CBOJHBIN OpaT stepbrother

CBO/IHAd cecTpa stepsister

opat no oxHomy u3 ponurteneii  half-brother
cecTpa mo ogHoMy U3 poaurteneii half-sister
NpUEMHBIH, YCHIHOBJIEHHBIH cbIH adopted son
npueMHasi, yaoyepenHas noub  adopted daughter
npueMHbIi pedenok adopted child

NaTPOHATHAsI ceMbsl, MpueMHasi ceMbst  foster family

NpUEeMHBIii oTel foster father
NpHeMHAasi MaTh foster mother
NpHeMHbIe POIMTETH foster parents
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NpHEeMHBIii ChIH foster son
npueMHasi 109b foster daughter
npueMHbIii pedenok foster child
HeIOJIHAS CeMbs (C OJJHUM POAUTEIEeM)
poaHSs the kin, the folks
nJeMsIHHULA Niece

JIeMsIHHHK Nnephew

JABOIOPOIHBIH OpaT cousin (male)
ABowpoaHasi cectpa cousin (female)

single-parent family

JABOIOPOIHBII OpaT (cecTpa), Ky3eH (ky3una)  first cousin
second cousin
yeTBEPOIOPOaHbIi OpaT (cecTpa) third cousin

in-laws

cBekpoBb  mother-in-law (husband's mother)

cBEKOp father-in-law (husband's father)

TPOIOPOIHBII OpaT (cecTpa)

POAHSA CO CTOPOHBLI MY Ka UJIHN KEHbI

téma mother-in-law (wife's mother)
tecTh father-in-law (wife's father)
HEBECTKA, CHOXA daughter-in-law
3ATh  SON-in-law

LIYPHH, CBOSIK, 35ITh, /IeBePb brother-in-law
CBOSTYEHHIIA, 30,I0BKA, HeBecTKA  Sister-in-law

ceMeiiHoe I0JI0KeHne marital status
X0JI0CTOi, HeJKEeHAThI, He3aMYy KHsIsSt
JKEHATBI, 3aMYKHSSI married
Opak marriage

nmoMoJIBKa  engagement

single

NOMOJIBJICHHBI, 00pYy4YeHHbII engaged

pa3Boj divorce
pa3BeIeHHbIH divorced
OBLIBIIMIA MYK ex-husband
ObIBIIAS JKE€HA ex-wife

paccraBuInecs, He pa3BeleHHbIe, HO He MPOKUBAKOLIUe OAHOI ceMbel separated

BaoBa Widow

B/IOBeIl widower

noapy»xka, Hesecra girlfriend

APYT, apeHb, yXaxep boyfriend
JII000BHHUK, JTI000BHUIA  lover

yXakep, ’KeHUX, NOJAPYKKa, HeBecTa, 00py4eHHbI fiance

cBaab0a wedding

HeBecTa Ha cBaabOe bride

sKeHHX Ha cBaaboe (bride)groom
MeI0BbIii MecsI] honeymoon

3anomnume cnoea u evlparcenus, Heo0X00uMble 011 0C60EHUA MeM Kypcd.
The Ural State Mining University

Mining University — 'opHbrit
YHUBEPCHTET,

higher educational institution - Beiciiee
y4eOHOE 3aBe/ICHUE,

to provide - 3. [IpenocraBnisrs;

full-time education - ounoe obpa3oBanue;

extramural education - 3aounoe

scientific research centre - uenrp
HAYYHBIX UCCJIEIOBaHUI;

master of science - kanauIaT HayK;

capable — crrocoOHbIif;

to take part in - npuHIMaTH yyacrtue;

graduate — BBITYCKHHK;

to dedicate — mocssmaTh;
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oOpa3oBaHue;
to award — Harpaxnuats,
post-graduate courses — acupanTypa;

to carry out scientific work - BeimosHATE
Hay4YHYIO paboTy;

Faculty of Mining Technology - ropuo —
TEXHOJIOTHYCCKHUM;

Faculty of Engineering and Economics -
VH)KEHEPHO-DKOHOMUYECKH;

Institute of World Economics —
HNHCcTUTYT MUPOBOM SKOHOMUKHY;

Faculty of Mining Mechanics - ropuo-
MEXaHWYECKHUI |

Faculty of Civil Protection —
rPakIaHCKOW 3aLUTHI;

Faculty of City Economy — ropoackoro
XO035IUCTBA,

Faculty of Geology & Geophysics —
T'€0JIOTUH U Te0(U3UKH,;

Faculty of extramural education —
3a0YHBIH;

department — kadenpa;

dean — nekaH;

to train specialists in - roroButhb
CIEIUATUCTOB,;

to consist of - cocTosTh U3;

preparatory — noaroToBUTEIbHbIN;

additional — nonoJHUTENBHBI;

to offer — nmpeyarars;

to house - pasmeriars /cs/;
building — 3xanue;
Rector’s office — pexropar;
Dean’s office — nexanar;
department — kadempa;
library — 6ubnuorexka;
reading hall - yuranehsiii 3ai;
assembly hall - akToBerii 3ai;
layout - pacrionoskenue, riaH;
administrative
aJIMHHHACTPATUBHBIE OT/ICIIBI;

offices -

computation centre - BBIYHCIHUTEIIBbHBIN
LEHTD;

canteen — croJyioBas;

to have meals — nmuratbcs;

hostel — o6mexuTHE;

to go in for sports - 3aHMMaTHCS CIIOPTOM;

wrestling — 6opb0a;

weight lifting - Tsokenas aTneTHka,

skiing - karaHue Ha JIbDKAX;

skating - karaHue Ha KOHbKAX;

chess — maxmarsl;

academic work - yueGHbIi Tporiecc;

academic year - yueOHbIii TOJ;

to consist of - cocTosiTh u3;

bachelor's degree - crenens 6akanaspa,

course of studies - kypc o0yueHwus;

to last - mmThes;

term - cemecrp;

to attend lectures and classes - mocemars
JICKIOVHA U 3aHATUS,

period - mapa, 2 — X 4aCOBOE 3aHATHE;

break - nepepsis;

subject - mpeamer;

descriptive geometry - nauepratenbHas
reoMeTpus;

general geology - oOras reosorus;

foreign language - nHOCTpaHHBII A3BIK;

to operate a computer - padorars Ha
KOMIIBIOTEPE;

to take a test (an exam) - caaBath 3ader,
5K3aMEH;

to pass a test (an exam) - caarth 3a4er,
5K3aMEH;

to fail a test (an exam) - He caTh 3auer,
5K3aMEH;

to fail in chemistry - e caats XuUMHIO;

holidays, vacations - kaHUKYIBI;

to present graduation paper -
NpeACTaBJIATbL JUITJIOMHBIC paGOTLI;

for approval - k 3ammure;

The Faculty of Mining Technology trains specialists in: mine surveying - mapkieiaepckast
ceemka; underground mining of mineral deposits - moazeMHast pa3paboTka MECTOPOKICHHI TOTE3HBIX
uckomaemsix; mine and underground construction - maxTHOe ¥ MOA3EMHOE CTPOHMTEILCTBO; Surface
mining (open-cut mining ) - otkpsiThie TopHBIE padoThl; physical processes of mining, oil and gas
production - ¢usmuyeckue mporecchl TOpHOro W HedTera3oBoro mpousBoicTBa; placer mining -
pa3paboTKa pOCCHITHBIX MECTOPOXKICHHUH; town cadastre - ropoackoii kagactp.




The Institute of World Economics trains specialists in: land improvement, recultivation and
soil protection - menuoparus, peKyIbTHBAIIMSA M OXpaHa 3eMellb; engineer protection of environment in
mMIning - MHXKeHEpHas 3alluTa OKPYXKaloIIed cpe/ibl B TOpHOM jese; computer systems of information
processing and control - aBromaru3upoBaHHBIE CHCTEMBI 00paOOTKM MH(OPMAIMHM H YIIPaBICHHS,
economics and management at mining enterprises - SKOHOMHKa M YIpaBJICHHE HA NPEANPHATHIX
FOpHOI71 IIPOMBIIIJICHHOCTH.

The Faculty of Mining Mechanics trains specialists in: electromechanical equipment of
mining enterprises - siekTpoMexaHHdYeckoe OOOpyHOBaHHE TOPHBIX mpeanpustuii; designing &
production of mining, oil and gas machinery - KoHCTpyHpOBaHHE M MPOHM3BOICTBO TOPHBIX H
HedTerazonpomMbicaoBbix Mamue; technological and service systems of exploitation and maintenance
of machines and equipment - TEXHOJOTMYECKUE M CEPBUCHBIC CHCTEMbI JKCIUIyaTallud M PEMOHTA
MamuH u obopymoBanms; Mmotorcars and self-propelled mining equipment - aBTomMoOmIH
caMoX0/IHOe ropHOe obopynoBanue; electric drive and automation or industrial units and technological
Complexes - DOJICKTOIIpHBOJ MW aBTOMAaTHKa IIPOMBIINIJICHHBIX YCTAaHOBOK W TEXHOJOTMYCCKUX
komIuiekcoB; automation of technological processes and industries - aBromaTu3anus TEXHOJOTHYSCKUX
IIPOIIECCOB M IPOM3BOACTB; Mineral dressing - oboraiieHue MoJIe3HbIX HCKOMAeMBbIX.

The Faculty of Geology & Geophysics trains specialists in: geophysical methods of
prospecting and exploring mineral deposits - reogusuuyeckne MeT OabI IOMCKOB U Pa3BEAKH
MECTOPOXKJICHHI TIOJIE3HBIX HCKomaeMbiX; according to some specializations: geoinformatics —
reounpopmaruka; applied geophysics - npukiagnas reodusuka; structural geophysics - crpykrypHas
reodusuka; geological surveying and exploration or mineral deposits - reosorudeckas cheMKa U
noucku MIIU; geology and mineral exploration - reomorust u passenka MIIU; prospecting and
exploration or underground waters and engineering - geological prospecting - moucku u pa3Benka
MOJ3EMHBIX BOJ M HH)KEHEpHO-Teosiornyeckue usbickanus; applied geochemistry, petrology and
mineralogy - mpuknagHas reoxumusi, netpo jgorus U munepanorus; drilling technology - Texuosorus u
TexHukKa passeaku MII.

3anomuume cn06a u bIPaANCEHU, HEOOX00UMDbLE 011 0CEOEHUA MeM Kypcda.
My town

a building — 3ganue

downtown — 1enoBoit eHTp ropoaa

town outskirts — okpauna ropoma

a road — mopora

an avenue — 1mpocCIeKT

a pavement/a sidewalk - Tpotyap

a pedestrian — memexo

a pedestrian crossing — merrexoHbIN Mepexo;1

traffic lights — ceerodop

a road sign — TOpOXKHBII 3HAK

a corner — yronu

a school - mxona

a kindergarten — meTckwii can

a university - yauBepcuret

an institute — uaCcTUTYT

an embassy - mocobCTBO

a hospital - 6onpHuUIA

a shop/a store/a shopping centre/a supermarket — marasus, cyrepMapkeT

a department store — yauBepmar

a shopping mall/centre — Toprossiii 1ieHTp

a food market — mpoIyKTOBBIi pBIHOK

a greengrocery — ¢ppyKTOBO-OBOIITHOM Mara3uH

a chemist’s/a pharmacy/a drugstore - anteka
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a beauty salon — canon kpacoTst

a hairdressing salon/a hairdresser’s - mapukmaxepckas
a dental clinic/a dentist’s — cromaronornyeckas KIMHHKA
a vet clinic — BerepuHapHas KJIMHHKA

a laundry — npaueunas

a dry-cleaner’s — XUMYHCTKA

a post-office — mouroBoe otaencHue

a bank — 6ank

a cash machine/a cash dispenser - 6ankomat

a library — 6ubmuoreka

a sight/a place of interest - qocTonpumMedarenbHOCTD
a museum — my3ei

a picture gallery — kaprunHas ranepes

a park — mapk

a fountain — ¢ponTan

a square — riomanab

a monument/a statue — mnamsTHUK/cTaTYs

a river bank — nabepexuast pexu

a beach — sk

a bay - 3amuB

a café — kade

a restaurant — pecropaun

a nightclub — HouHoi#t ki1y6

a Z00 - 3001apK

a cinema/a movie theatre - kunorearp

a theatre — Tearp

a CIrcus - mupk

a castle - 3amox

a church — iepkoBb

a cathedral — co6op

a mosque - MCYETh

a hotel — orens, rocrunma

a newsagent’s — ra3eTHBIN KHOCK

a railway station — sxee3HOIOpOXKHBIN BOK3aI

a bus station - aBToBoK3aI

a bus stop — aBroOycHast OcTaHOBKa

an underground (metro, subway, tube) station — cranius MeTpo
a stadium — craguon

a swimming-pool — nnaBarenbHbBIN OacceiH

a health club/a fitness club/a gym — tpenaxepHsiii 3a1, putHecc Kiyo
a playground — urpoBast aeTckas rIoIaaKa

a plant/a factory — 3aBox/adpuka

a police station — monurelicKuii yuacTok

a gas station/a petrol station — 3anpaBouHasi aBTOCTaHIUs, OCH30KOJIOHKA
a car park/a parking lot - aBrocrostaka

an airport - a3poropt

a block of flats — MmHOrOKBapTHPHBIH JTOM

an office block — opucnoe 3nanne

a skyscraper - nebockpeb

a bridge — moct

an arch — apka

a litter bin/a trash can — ypua
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a public toilet — obmecTBeHHBII TyaneT
a bench - ckamps

3anomuume ci06a u blPaANCEHUA, HEOOX0OUMDbIE 011 0CEOEHUA MeM Kypca.
My speciality
The Earth's Crust and Useful Minerals

cause - V 3acTaBiiATh; BBI3bIBATh, BIIMAThH; IPUUUHSITD, 1 MPUYMHA, OCHOBAaHUE, JEJ0; o0liee
JeJ10; Syn reason

clay - n rnunHa; riauHO3EM

consolidate - v TBepzeTh, 3aTBepAEBaTh, YILIOTHATH(CA); YKpemIsATh; Syn solidify

Crust - n kopa; 2eoi. 3eMHas Kopa

decay - V THUTb, pa3iarathCsi; N BEIBETPUBAHKE (10p00), pacmall, pa3iokKeHHue

derive - v (from) mpoucxoanTh, BECTH CBOE MPOUCXOXKICHUE (0Mm); HACIICIOBATh

destroy - v paspyiars; yHu4ToKaTh; destructive a pa3pyuureabHbIi

dissolve v pactBopsTh

€XPO0Se - V BBIXOJUTD (Ha N08epXHOCHIb);, OOHAKATHCS; EXPOSUre - n 0OHa)KeHHE

external - a BaemHMIA

extrusive - a 3¢ ¢ y3uBHbBIN, U3TUBIIHIACS (0 20pHOU NOPoOe)

force - v 3acTaBisATh, IPUHYKIATh; YCKOPSTH JBH)KECHUE, 71 CHJIA; YCHITUC

glacier - n neanuk, raeTuep

grain - n 3epHo; angular grains - yrioBatbie 3epHa (Munepanos); grained - a 3epHUCTBIN

gravel - n rpaBuii, KpyIHBIA IECOK

internal - a BHyTpeHHUi

iNtrusive - a KHTPY3UBHBIM, TUTYTOHHYCCKHIA

Iron - n xenes3o

layer - n macr

like - @ noxoxwuit, nogo6Hsi; Syn similar; ant unlike; adv momo6Ho

lime - n uzBects; limestone - n u3BecTHAK

loose - a HecBsI3aHHBIH, CBOOOHBIN; PHIXJIBIH

make up - V cocTaBisTh; N COCTAB (8ewecmea)

particle - n yactuna; BKIrOUeHHE

peat - n Topd; TophsHUK

represent - v mpencrasisTh co0OK0; O3HAYaTh, OBITH MpeACTaBUTENEM; representative -
Hpe/CTaBUTelb; Fepresentative - ¢ xapakTepHbIi, THITHIHBINA

rock — n ropuast mopoa; igneous - u3BepkeHHas mopoja; sedimentary - ocagounast mopoja

sand - n mecok

sandstone - n necuanuk; fine-grained (medium-grained, coarse-grained) - MenKo3epHUCTBIH
(cpenHe3epHUCTBIN, TPyO03EePHUCTBIN) TECUaHUK

sediment - n otioxenue; ocagouHas nmopojaa; sedimentary - a ocamounsiii; sedimentation - n
00pa3oBaHUE 0CATOYHBIX MTOPOT

schist - n (kpucmannuueckuii) caanerr; SChistose - a clnaHIeBaThIi, CIIOMCTHIN

shale - n cnanen, cnaHieBas TJMHA, TJIHHACTBIA craHer;; clay - rIMHHCTBIA crnaHerr
combustible ..., oil ... - roprouwii cianery

siltstone - n aneBpur

stratification - n marmacrosanue, 3ajgeranue

stratify - v mamumacToBbeIBaThesi; oTiarathes miactamu; Stratified a mmacroserit; syn layered,
bedded

substance - n BemecTBO, MaTepUaI; CyITHOCTb

thickness - n TonmuHa, MOIIHOCTH

value - n neHHOCTh; BAKHOCTh; BeTMuKHA; 3HaueHue; valuable - a nensnsiit (o pyoe)

vary - v msmensthb(cs); ommuath(cs); syn differ, change (from); variable - a nepemenusiii;
HETIOCTOSIHHBIN; Various a pasnuuneiii; Syn different
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contain - v comep:kath (6 cebe), BMEIIATh

crack - n tpemuHa; 1mesb; V 1aBaTh TPEIIUHY; TPECKATHCS, PACKATBIBATHCS

contract - v cxxumarbes; COKpalaTbest

dust - n obLIB

expand - V pacmupsThCs); yBeIW4MBaTh(csa) B oObeMe; €XPansion n pacmupenue; ant
contract

fissure - n Tpemna (8 nopooe, yene); pacuieinta; meib

fracture - n TpemuHa; U3I0M; Pa3psiB; V IOMATh(Cs1); pa3apoOIsATh (HOpoIdy)

freeze - v 3amep3arh; 3aMOpaXMBaTh; 3aCTHIBAThH

gradual - a mocrenennsiit; gradually adv mocrenenno

hard - a TBepsIii, xecTkuii; ant soft; Tsukenslit (o pabome); adv cunbsHo, ynopao; hardly adv
e/IBa, C TPYAOM

hole - n orBepcTHe; ckBaxkuHa; wITyp; mypdh

influence - n Baustaue; v (0N, UPON) BIUATH (HE YMo-11.)

lateral - a 6okxoBoi

oCCur - Vv 3ajeraTh, Cly4aTbes; mpoucxoauTh; Syn take place, happen; occurrence - n
3ajieranue; mode of occurrence - ycioBwust 3ajeranus

penetrate - v npoHUKaTh (6Hympsb), TPOXOIUTH Yepe3 (umo-I.)

phenomenon - n seienue; pi phenomena

pressure - n gasinenue; lateral pressure 6okoBoe (copusonmanvroe) nanenue; rock pressure
TOPHOE JIaBJICHUE, TaBJICHHE TOPOIbI

rate - N creneHb, TEMIT; CKOPOCTh, HOPMa; IPOU3BOAMTEIBHOCTD; COpT; Syn speed, velocity

refer - v (t0) ccbutatbest (Ha umo-a.); OTHOCUTRCS (K nepuody, Kiaccy)

resist - V CONPOTHBIATHCSA; MPOTUBOCTONTH, IPOTUBOJCHCTBOBATH, resistance - n
COIIPOTHBIIEHHE; Fesistant - ¢ CTOMKHIA; TPOYHBIH; COMPOTUBIISIOIIUICS

size - N pa3mep; BeIIMIKMHA; KJIace (yesis)

solution — n pactBop; soluble - a pacTBopuMmeIii; SOlvent - pacTBOpUTEND; @ PACTBOPSIOIIHIA

SuCCession — N mocjIeI0BaTeIbHOCTD, HEMPEPHIBHBIH PsiT; IN SUCCESSION Mmocie10BaTEILHO

undergo (underwent, undergone) - V HCIIBITHIBATD (¥mo-J.), TIOABEPTATLCS (YeMy-.)

uniform — a oJHOPOAHBII; OAMHAKOBBII

weathering - n BeiBeTpuBaHUe; 3pO3HUS (6030€UCMEUIO, GIUAHUIO U M.O.)

to be subjected to noasepraTbes

Rocks of Earth's Crust

abyssal - a abuccanbublif, rTyouHHBIH; hypabissal - a runadbuccanbhbii

adjacent - a cMEXHBIH, IPUMBIKAFOIITHH

ash - n 3omna

belt - n nosic; nenta; pemeHb

body - n teno, Bemectro; solid (liquid, gaseous) bodies tBepabie (kuaKue, ra3000pa3HbIE)
BEIIIECTBA; MIOPOIHAS Macca; MacCUB; MECTOPOXKICHHE; TTACTHI

common - ¢ oOwI4HBII; 001IHit; Syn general; ant uncommon

cool - v oxmaxmaTh(cst); OCTBIBATh; MPOXJIaaHbIi; ant heat narpesaTs(cs)

dimension - n usmepenue; pl pasmepsr; BenuduHa; Syn measurement, size

dust - n mbLIB

dyke — n naiika

extrusion - N BeITECHEHME; BBITAIKMBaHUE, ant iNtrusion BTOpXKEHHE; ceos. WHTPY3HS
(6Hedpenue 6 nOpody U38EPHCEHHOU MACCHL)

fine - @ TOHKMI, MENKHIi, MEIKO3EPHUCTBIN; BHICOKOKAUYCCTBCHHBIN, TOHKUMN; MPEKPACHBIH,
scHBIH (0 noeode); w3smHbii; fine-graded (fine-grained) menko3epHUCTHIH, TOHKO3EPHUCTHII; fines -
n pl MenoYb; MEJIKUil yroJib

flow - v Teun; murecs; N reuenue; moTok; flow of lava morok maBer

fragmentary - @ 00;10MOYHBIH, MJIACTUYCCKUI
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glass - n crekio; glassy - a riaakuii, 3epKabHbINA; CTEKJISHHBIN

gold - n 3000

inclined - a HakOHHBIH

mica - n ciroaa

permit - v mo3BouisATh, paspemars; Syn allow, let; make possible

probably - adv BepostHo; syn perhaps, maybe

shallow - a menkuii; moBepxHOCTHBII; ant deep rirybokwuii

sill - n cub, mTacToBas HHTPY3HS

stock - n mTok, HeOOIBIION OATOIUT

Vein - N xwuia, TPOXKKUIOK, IMPOILTACTOK

band - n crnoii; mosoca; npocioek (nopoost), Syn layer

cleave - vV pacuierisThCs; TPECKaThCs, OTACIATHCS 10 KIUBaXKY; Cleavage n kiuBax

constituent - n cocrtaBHast 4acTh, KOMIIOHEHT

define - v onpeensate, 1aBaTh ONpeAeICHHE

distribute - v (among) pacnpenensts (MEXIY); pa3iaBarhb;

disturb - v mapymats; cmermiars

excess - n u30bITOK, u3nuiiek; ant deficiency

flaky - a cioucThlit; MOX0KUI Ha XJIOIbS

fluid - n skuAKOCTB; KUAKAs WK Ta3000pa3Has cpea

foliate - v pacmemstocs Ha Toukue ciou; foliated - a nucrosarsrii, ToukocaoucTsiit; Syn flaky

marble - n mpamop

mention - V ymmoMuHaTh, CChLIATHCS; N YIIOMHUHAHHE

plate - n muiactuna; nonoca (memania)

pressure - n gaeBinenue; rock pressure (underground pressure) ropHoe gaBieHUE, AaBICHHE
TOPHBIX TIOPOT

relate - v otHocuThCs; MMeTh oTHOLIeHUE; related a poxacTBennsiif; relation - N orHomeHwue;
relationship - n poacTBo; cBolicTBO; relative - @ OTHOCUTEIbHBIN; COOTBETCTBEHHBIN

run (ran, run) - v 6erathb, IBUraThCs; T€4b; paboTaTh (0 Mawiune); TAHYTHCS, TPOCTHPATHCS,
YOPaBIATh (MawuHoll); BECTU (Oeno, npednpusmue)

schistose - a ciaHIeBaThIil; CIIOUCTHII

sheet - n mosoca

slate - n cmawnerr; syn shale

split (split) - v packanbIBaThCsl, pacIIeIUIATLCS, TPECKAThCs; SyN cleave

trace - n ciex; tracing — n mpociexuBaHue

at least mo kpaiineit mepe

to give an opportunity (of) 1aBaTh BO3MOXHOCTb (KOMY-L., Uemy-1.)

in such a way takum o6pazom

Fossil Fuels

accumulate - v HakamIMBaTh, CKOILIATHCS

ancient - a npeBHwMiA, cTapuHHBIA; ant modern

associate - vV cBs3bIBaTh, COCIUHSATH, aCCOIIMMPOBATLCS; SyN connect, link

burn (burnt) - v cxxurath; ropets; xeub

charcoal - n apeBecHbIii yrosb

convenient - ¢ yoOHBI, TIOIXOISIIHIA

crude - a cpIpoii, HEOUHIIIEHHBIN

dig (dug) - v no6siBaTh; KomaTh; digger - N yroJibHbIM YKCKaBAaTOP; 3eMJICPOHAS MalllnHA

divide - v nenuts; (from) otaensrts; pa3aensatsh

evidence - n 10ka3aTeabCTBO; OUCBHIHOCTD; IPU3HAK(H)

fossil - a oxameHesbIil, MCKOMAEMBIN; 7 HCKOMACMOE (OP2AHUYECKO20 NPOUCXONCOCHUS),
OKaMEHEJIOCTh

heat - v HarpeBaTb; n TemaoTa

liquid - a sxuakwmii; N xuaKOCTH; ant solid
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manufacture - vV M3roToBIIATS, IIPOMU3BOUTH, SYyN produce

mudstone - N aprumT

purpose - n mesb; HamepeHue; syn aim, goal

shale - n rTuHHCTBIH citaHel

the former ... the latter - nepBblii (13 6bliueynomsiHympix) OCICAHUN (U3 O8YX HA36AHHDLX)

bench - n croii, mauka (nracma)

blend - v cmemuBath(cs); BKIMHUBATH(CS)

combustion - n ropenue, cropanme; Spontaneous combustion camoBocIUIaMEHEHNE,
CaMOBO3TOpaHHe

continuity - n HePepBIBHOCTD, HEPA3PHIBHOCTH

domestic - @ BHyTpeHHHUI; OTEUCCTBCHHBIM

estimate - v orieHuBaTh; N OIlEHKa; CMeTa

fault - n pasnom, casur (nopoost), copoc; faulting n o6pasoBanue pa3pbIBOB UK COPOCOB

fold - n m3ru6, ckmaaka, ¢uekcypa; foulding - n ckmamgyarocts, cmemenue (niacma) 6€3
pa3pbiBa

inflame - v Bocmamensthes; 3aropath(cs); inflammable - ¢ Bocmmamenstomuiics, roproynii,
oruneonacuslii; flame - n mrams

intermediate - @ mPOMEKyTOUYHBIIT; BCIIOMOTaTeIbHbI#H

liable - a (t0) moaBepskeHHBIN; TOTICKAIIHIA (Yemy-1.)

luster - n Gieck (vers, memanna); lUStrous - a Griectsimii

matter - n BemecTBo; MaTepust

MOisture - N BIaXHOCTh, CBIPOCTD; BiIara

parting - n mpocioek

plane - n miockocts; bedding plane miockocTh HaIACTOBAHUS

rank - n kiacc, tun; coal rank rpymmna yris, Tun yrois

regular - a mpaBWIBHBIN, HempepbiBHBIN; ant irregular HempaBWIBbHBINA; HEPAaBHOMEPHbIN;
regularity n HenpepbIBHOCTD; IPABUIBHOCTD

similar - a moxoxuwuii, cxoxuslit; mogo6usIi; syn alike, the same as

smelt - vV maBuTh (pyoy), BBIIUIABISATE (Memai)

store - v 3amacath, XpaHUTh Ha CKJIa/IC; BMEIIIATh

strata - n pl om stratum miacTel MOPOABI;, CBUTA (niacmos); Hopmaius, HAMIaCTOBAHHS
OpoOJkI;, Syn measures

thickness - n momHoOCTS (n1GCMA, Jicunbt)

uniform - a ogHOpOIHBIN; paBHOMEpPHBIIA; UNIformity N ogHOPOIHOCT; eAMHOOOpa3He

utilize - v ucnons3osarts; syn use, apply, employ

volatile - a neryunii, 6pICTPO UCTIAPSFOLIHIACS

Prospecting and Exploration

aerial - a BO3ayIIHBIN; HAA3EMHBIH

certain - a ompezeneHHbIN; HeKOTOPBI; certainly adv koneuHo

cost - (cost) vV cTouTh; 7 1eHa; CTOMMOCTb

crop - v (out) obHaxath(cs), BRIXOAWTh Ha TMOBEPXHOCTh (0 maacme, nopode); Syn e€XpOse;
3aceBaThb, COOUPATH yporKa

dredging - n BeleMKa IpyHTa; JparupoBaHue

drill - v 0yputs, cBepauTh; N OypeHue, cBepiicHue; OypribHbIi MoaoTok; drilling - n Gypenwue,
cepiienue; core-drilling konmonkoBoe (kepHOBOE) OypeHHe

drive (drore, driven) - V mpoXoauTh (2opu3oHmaibHyto 6bipabomky), TPUBOINTD B IBHKECHHE,
YIPABISATh (MAWUHOLL); N TOPU3OHTANIbHAS BBIPA0OTKA; IPUBOJI; TIepeaada

evidence — n ocHoBaHue; IpU3HAK(H); CBUIECTEIHCTBA

expect - V 0’u1aTh; paCCUUTHIBATE; TyMaTh; IpeIararh
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explore - v pa3BenpIBaTh MECTOPOKACHHUE IOJIE3HOTO MCKONAeMOIro C MOMYTHOH J00BIYeH;
exploratory - a passemounsiit; exploration - n geranbHas pa3BeaKa; pa3BeI0YHbIC TOPHBIE PaOOTHI IO
MECTOPOXKICHHIO

galena - n rajieHUT, CBUHIIOBBIN OJIeCK

indicate - vV yka3bIBaTh, IOKa3bIBaTh; CIY)KUTh IPHU3HAKOM; 03HAYATh

lead - n cBuHen

look for - v uckars

open Up - V BCKPBIBAaTh (MecmopodicoeHue); Hapes3aTh (Hosyio jasy, 3aboti); Opening - n
ropHasi BeIpabOTKa; MOATOTOBUTEIbHASL BBIPA0OTKA; BCKPBITHE MECTOPOKIACHUS

panning - N mpoMbIBKa (3010MOHOCHO20 NecKa 8 10mKe)

processing - n o6pabotka; - industry oopabaTsiBaroliasi IPOMBIILICHHOCTb

prove - V pa3BenbIBaTh (Xapakmep MeCmOpON’COeHUs UaU 3al1e2aHusi); JIOKa3bIBaTh;
UCIIBITHIBAaTh, Npo0OOBaTh, Proved - a pa3BeiaHHbI, JTOCTOBEPHBIA; Proving - n ompoOoBaHue,
npeBapUTeNIbHAS pa3BeKa

search - v ucciienoBars; (for) uckare (mecmopooicoenue),; n mouck; Syn prospecting

sign - N 3HaK, CUMBOJI; MPU3HAK, IPUMETA

store - V XpaHuTb, HAKaIIUBATh (0 3anacax)

Work - v paboraTh; BBIHUMAaTh, W3BJIEKaTh (V2oib, pydy), BbipabathiBaTh, Workable - a
MOAXOMAIINN it paOOThl, MPUTOMHBIN g pa3paboTKu, pabouuil (0 nracme); PEHTAOEIbHBIN;
working - n paspabotka, ropHas BeIpaboTKa

adit - n ropu3oHTaNbHAS TO/I3EMHAst BRIPAOOTKA, IITOJIBHSI

angle - n yroix

approximate - a npuOIU3UTEILHBIN

bit - n pexymwmiit HHCTpyMEHT; OypoBasi KOPOHKa, KOPOHKA JUIS alIMa3HOTO OYpEHHs; TOJIOBKA
Oypa, cBepiio; carbide bit apmupoBannas KopoHka, apMmupoBaHHbIi Oyp; diamond bit - anvasnas
OypoBasi KOpOHKa

borehole - n ckBaxkuna, OypoBasi CKBaKUHA

crosscut - n kBepuuiar

dip - n magenue (3anedicu); yKIOH, OTKOC; V Ma1aTh

enable - v naBaTh BO3MOKHOCTb HIIH TIPABO (umo-i. cOenams)

exploit - Vv paspabateiBaTh (Mecmopooscdenue); dSKciyaTupoBarh; exploitation - n
pa3paboTKa; IKCIITyaTaIus

measure - N Mmepa; MepKa; KpUTEPHIl; CTEIICHb; pl CBUTA, MJIACTHI; V UBMEPSTH

overburden - n mokpeiBaroIIue MOPOBI, HMEPEKPHIBAIOIINE MOPO/bI; BEPXHHE OTIOKCHUS,
HAHOCHI; BCKPbIIIA

pit - n maxra; Kkapbep, paspes; urypd

reliable - a HanexHbIIT; TOCTOBEPHBII

rig - n OypoBoii cTaHOK, OypoBas BhIIIKA; OypoBasi KapeTka; OypoBoe 000pya0oBaHUE

sample - n o6paserr; mpoda; V oTOMpaTh 00pasiibl; OMPOOOBATH, UCIBITHIBATEH

section - n ydyactok, Cekius, OTIeJCHHEe, OTPE30K, pa3pe3, Mpoduib, MONEPEIYHOE CECUCHHE;
geological ~ reonoruyeckwuii paspes (nopood)

sequence - N TOCIIeI0BaTENEHOCTD; MOPSIIOK CIICIOBAHMUS; PAL

sink (sank, sunk) - v mpoXoauTs (waxmuulii Cmeos, 6epMuUKAIbHYIO 8bIpAOOMKY); YTAYOIISATh;
MOTPYXaTh; OMyCKaTh;, SINKING - N TpOXoAKa (6epmuKkaibHbIX UIU HAKIOHHBIX Gbipabomok), Shaft
sinking - mpoxoka cTBoJa

slope - n HakioH; CKJIOH; OpemcOepr; yKJIOH; V KIOHHTHCS, MMETh HakioH; sloping - a
HakJIOHHBIN; gently sloping - ¢ HeGoIbITUM HAKIIOHOM

steep - a KpyTou, Kpyronajarouui, HaKJIOHHbIN

strike - n 30. mpoctupanue; V npoctuparkcesi; across the strike - Bkpect npoctupanus; along
(on) the strike mo mpocTupanuio

trench - n Tpanmies, kanaBa; KOTJIOBaH; V KOIaTh, PbITh, IypHoBaTh

to make use (of) ucrnonp3oBark, NPUMEHSTH

69



to take into consideration npuaumats Bo BHHManue; Syn take into account
General Information on Mining

access - N 1ocTyn

affect - v BosaeiictBoBarh (Ha umo-u.); BausTh; Syn influence

barren - a HenpoAYKTUBHBII; TyCTOU (0 nOpode)

chute - n ckar, criyck; yriiecmyckHas BBIpaboTKa; #EM00

compare - v (with) cpaBarBaTh, TIPOBOANTH NapaLICIb

contribute - v ciocobcTBOBaTE, COMEHCTBOBATE; AeIaTh BKIAJ (6 Hayky); Make a (one's) ~ to
smth. caenath BKJIa BO YTO-JI.

Cross-section - n mormepevHoe ceYeHUe, MOMEPEUHbIN pa3pes, MPoPHUIIb

develop - Vv paspabaTbiBaTh (MecmopodcOenue); Ppa3BUBATh (000blYY); TPOU3BOIUTH
noJrotoButeNbHbie paboTer; development - N moaroToBUTENbHBIE PaOOTHI; Pa3BUTHE TOOBIYH;
pa3BuTHE

drift - n mrpek, ropuszoHTanbHas BEIpabOTKA

ensure - vV obecrieunBarh, TapaHTHPOBATh; SyN guarantee

face - n 3a60ii; 1aBa

floor - 1 mouBa ropHO# BeIPaOOTKH, MOYBA IUIACTa (3KWIIBI); qUArTY ~ MOIOIIBA Kaphepa; Mo,
HACTHUIT

govern - V paBuTh, YIPABJIATh; PyKOBOIWTE; ONPEAENIATE, 00YCIOBINBATh

inclination - n ykioH, cKar, HAKJIOH (M1acmog); HAKJIOHCHHE, SeAM ~ MajJeHue (niacma);
HaKJIOH (ni1acma)

incline - n ykion, 6peMcOepr, ckaT; HAKJIOHHBIH CTBOII; gravity ~ 6pemcoepr

inclined - a naknounsrii; flatly ~ cmtabo wakmonnsrit; gently ~ makimonnoro maaeHust; medium
~ YMEPEHHO HAKJIOHHBIN (0 niacmax), Steeply ~ kpyromnanaromuii

level - n orax, ropu3oHT, TrOpH3OHTAJbHAS TOPHAs BBHIPAOOTKA; IITOJBHS, YPOBEHb
(uHcmpymenm), HUBEIIUP; BaTepIiac; TOPU30HTAIbHASI TOBEPXHOCTh

recover - V wu3BIEKaTh (Yyeiuxu), BHIOMpPATH, OYMINATH, JOOBIBATH (V20ib U M.N.);
BOCCTaHaBJINBATh

remove - V ynauarh; yOupaTh, yCTpaHATh; mepemeinarh; removal - n Bckphiiia; BbIEMKa;
yOopKa (nopoosl); U3BICUEHHE (Kpenu), iepemMenienue; overburden - yaanenue BCKpbIIIN

rib - n pedpo; BHICTYIT; y3KUI IETHK, TPEIOXPAHUTEIbHBIN [IEIHUK; TPYIb 32005

roof - n kpeia; KpoByIs BRIPAOOTKU; KPOBIIS IUIACTA (U1u KUIIBI); TIEPEKPBITUE; ~ SUPPOrt -
KpETUICHHE KPOBITH

shaft - n maxtHeiii cTBos; auxiliary ~ BcrmomorarenbHbiii ¢TBOJ; h0iSting ~ moabeMHBbI#H
CTBOJI; TJIABHBIN MIAXTHBIA CTBOJI

tabular - a miactoBelit (0 Mecmoposcoenuu); MIACTOOOPA3HBII; TIOCKHA; THH3000pa3HbII;
syn bedded, layered

waste - n mycras mopoja; otxosl; Syn barren rock

well - n 6ypoBast cCkBaXkMHa; KOJIOJIEI], HCTOYHHK; BOJOEM; 3yMb

capital investment - kanuTaabHBIC BJIOKEHHS

gate road - mpoMeKyTOUHBIH MTPEK

in bulk - HaBanoMm, B Buie KPYITHBIX KYCKOB

metal-bearing - conepxamuit Mmetann

production face/working - ounctHol 3a00¥

productive mining - skcIuTyatalMOHHbIC paOOThI

in view of - BBuly 4ero-ii., MpuHKUMasi BO BHUMAHHUE YTO-JI.

with a view to - ¢ 1enbio

advantage - N mnpeuMyInecTBO; MPEBOCXOJACTBO; BhIroja; mosb3a; advantageous - a
BBITOJTHBIN; OJIaroMpUsATHBIN, oJie3HbIH; to take advantage of smth Bocrnionb3oBatbes uém-1.

caving - n oopymienue (kposau); pa3paboTka ¢ 00pyIIeHHEM

deliver - v nocTaBinsTh, 10/1aBaTh; MUTATh; HATHETATh; IPOU3HOCUTH (Peub), YATATH (IEKYUIO)
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entry - n mrpek; BeIpabOTKa ropu3oHTaNbHAsH, pl MOArOTOBUTEILHBIE BBIPAOOTKH; HAPE3HBIC
BBIPAOOTKH; IITPEKH

giant - N rEAPOMOHHUTOP

gravity - n cuia TSDKeCTH; BEC, TSKECTh; DY ~ caMOTeKoM, MO IeHCTBUEM COOCTBEHHOTO Beca

haul - v nocraBiisaTh; OTKaThIBaTh; MOAKATHIBATH, MEpeBO3UTh; haulage - n otkarka; mocraBka;
TPaHCIIOPTHPOBKA (110 20PU30OHMANU)

longwall - n naBa; BeleMKa jaBaMu; CIUIOIIHOW 3a00M, CILIONIHAS WM CTOJOOBas cHcTEMa
paspaboTku; Syn continuous mining; ~ advancing on the strike BeieMka J1aBaMu IPSIMBIM XOOM 10
NPOCTUPAHHMIO; CIUIONIHASI CUCTEMa pa3paboTKu 1o mpocTupanuto; ~ advancing to the rise cruomnas
cucTeMa pa3pabOTKU ¢ BbIEMKOW 1Mo BoccTanuio; ~ to the dip crutomHas cuctema pa3paboTku ¢
BBIEMKOW 10 MajeHUIo; ~ retreating BelemMKka JaBaMH OOpaTHBIM XOJOM; CTOJOOBas CHCTEMa
pa3paboTKH JIaBaMU

lose (lost) - v TepsiTh; 10SS - N moTepsi, yObITOK

pillar - n menuk; cron6; shaft ~ oxomocrBonbHBI HeaHK; ~ Method cronboBas cucrema
pa3paboTKu; ~ MINING BhIeMKa IETUKOB

predominate - Vv npeoOianaTh, MNPEBAIUPOBATh; IMPEBOCXOIUTh; T'OCIIOICTBOBATH,
JTOMUHHPOBATH

protect - v oxpaHsTh, 3aIUIIATH

reach - v mpoctuparscsi, J0XOIUTh J10; TOOMBATHCS, JOCTUTATh

satisfy - v ynoBiaeTBopsaTh(cs)

shield - n muT; ~ method muTOBOM METO T MPOXOIKH, ITUTOBOW CIIOCO0

room - n kaMmepa; ourcTHas kamepa; room-and-pillar method kamepHo-cron6oBas cucrema
pa3paboTku

stowing - n 3aknajaka (8b1pabomanHo20 RPOCMPAHCmMea)

method of working cucrema pazpabotku

the sequence of working the seams - mocie0BaTeIbHOCTS OTPAOOTKH ILIACTOB

goaf — 3aBayi; 0OpyIIEHHOE ITPOCTPAHCTBO

double-ended drum bearer — xomo6aiin ¢ 1BOHBIM GapabaHoM

to identify — omo3naBath

appraisal — omenka

susceptibility — gyBcTBHTENBHOCTD

concealed — CKpBITHIi, HE BHIXOAIINI HA TOBEPXHOCTD

crusher — apoGunka

concentration — oGoramieHue

blending — cMermBanue; cocTaBICHHE HIMXTHI

screen — copTUpoBaTh (0OBIIEH. YTOJIb); IPOCEUBATh

froth floatation — nennas dnoranus

core drilling — kosnonkoBoe OypeHue

to delineate — oOpHCOBBIBATH, OITMCHIBATH

lender — 3anmonasen

feasibility — Bo3MoOXHOCTB

in situ Mining — nmoBTOpHast pa3pab0oTKa MECTOPOXKICHUS B MACCUBE

screening — mpoceuBaHKe; IPOXOUYCHHE

processing — o0paboTka, pa3eneHue MUHEPaIoB

Mining and Environment

break v (broke, broken) or6uBare (veors wiu nopody), oOpymHMBaTh KpOBIO; pa30HBAaTh;
JoMarth; J1 0TOO¥Ka, 00pyiienue; break out oTOMBaTh, MPOM3BOAUTEH BHICMKY

(pyOul .unu nopoowt),; pacumpars 3a6oii; breakage i paspeixnenue, npodieHue

drill - n 6yp; .epdoparop; OYpUIBHBIH MOJOTOK; CBEPJIO; V OYpUTh; Car ~ OypoBast TEICKKa;
mounted ~ nep¢oparop Ha KOJOHKE; KOJIOHKOBBIN OypribHbIH MooToK; drilling - n Oypenue

dump -n otBan (ropoowl); cknax yrias; ompokun; external ~ Buemnumit otBam; internal ~
BHYTPCHHHI OTBall; V CBAaJHMBaTh (B 0mean), pa3rpyxkaTh; OTBAIUBATh, ONPOKUIBIBATD (6A2OHEMKY);
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dumper ompokum;, camocBai; OTBaooOpa3zoBatenb, dUMPING 11 ONPOKUABIBAHKE; OMOPOKHEHHE;
ormpoku; Syn tip

environment - n okpy>xeH#e; OKpysKaroias 00CTaHOBKa/cpeia

explode - v B3peIBaTh, MOApKIBaTE; €XPIlOSION - N B3psIB; XPlOSiVe - N B3phIBUATOE BEIIECTBO;
a B3PbIBUATHIN

friable - a peIxiIbIif; XpyIKHii; pacCHITYATHIN; CI1a0bIH (0 Kposie)

handle - v neperpyxaTb; J0OCTaBJIATh; TPAHCIOPTUPOBATH; YIPABIATH MAIIMHOW; N PydKa;
pykosth; ckoba; handling - n momaua; morpys3ka, NepeKHIKa, JOCTaBKa; TPAHCIIOPTHPOBKA;
oOparieHue ¢ MarmHOU

heap - v HaBaimBath; HarpedaTh; N MOPOHBIA OTBAII, TEPPUKOHKK; Syn SPoil ~, waste ~

hydraulicking - n runpogo6bIua; rugpoMexaHH3UpOBaHHAs pa3paboTKa

load - v Harpyxartb, rpy3uTh, HaBaIMBaTh; N TPy3; Harpy3ka; loader - N morpy3o4Has maiivHa,
HABaJIOYHAs MalIWHA, IEPErPyXkKaTeib; rpy3unk; cutter-loader - kombaiin, KOMOMHUPOBAHHAST TOPHAS
MarHa

lorry - n rpy3oBuk; mardopma; syn truck

mention - vV ymoMuHAaTh

overcasting - n nmepenonaynBanue (1opoosl)

pump - n Hacoc; gravel ~ meckoBbiii Hacoc; Sludge ~ mIaMOBBI Hacoc; V Kayarh,
HAaKa4YNBaTh; OTKAYMBAThH

reclamation - n BoccraHoBiieHHe; OCyIllIeHHe; U3BIeYeHue kpenu; ~ Of land BoccTanoBneHue
y4acTKa (nocie omkpwvimuix pabom)

sidecastiag - n BHemIHee 0TBaI000pa3oBaHUe

site - n yuactok, mecrto; building ~ crpourensHast riomaaka

slice - n cioii; slicing - n BeleMKa CI0IMH, pa3paboTKa CIOSMH

strip - V mpow3BOAWTH BCKPBINIHBIE pabOTHI; pa3pabarhiBaTh; OYMINATEH (1d6)Y), BHIHUMATh
OPOJy WK pyy; N mojoca; Stripper - N 3a00#IuK; BCKPBIIIHON 3KCKaBaTop; Stripping - N oTkpbITas
pa3paboTKa, OTKPBITHIC TOPHBIC PabOTHI; BCKPHIIIIA; BCKPHITHE HAHOCOB

unit - n arperar; ycTaHOBKa; YCTPOHCTBO; MPUOOP; Y3€II; CEKIHUS; NETallb; MAIIMHA;, MEXaHU3M;
CIMHUIIA M3MEPEHHUS; YIaCTOK

washery - n yriemoiika; pyJoMOiiKa; MOCYHBIH I1eX

to attract smb's attention npuBiekath ybe-JI. BHUMaHHUE

backhoe - n obparHas nomnara

blast - n B3psIB; V B3pbIBaTh; AyTh; HpoayBaTh; blasting - n B3pbiBaHue; B3pBIBHBIC PabOTHI;
B3pbIBHAs 0TOO#KA

block out - v Hape3aTs 3aexpb Ha OJI0KH; Hape3aTh CTOJIOBI

clearing - n BeIpaBHUBaHUE MMOYBBI; TNITAHUPOBKA TPYHTA

crash - v 1po6uts; paspymars; 00pymarh(cs)

earth-mover - n 3emiepoiinoe o0opymoBaHue; Syn excavator

excavator - n oskckaBatop; bucket-wheel - poropusiii skckaBarop; multi-bucket ~
MHOT0YepIIaKoBbIi dKcKaBaTop; Single-bucket - onHouepnakoBbIil sKCKaBaTOP

grab - n rpeiidep, KoBIII, Yeprak; IKCKABATOP; V 3aXBAThIBATH;

grabbing - morpyska rpetidepom; 3axBaThIBaHHE

hoist - n mogsemMHOE ycTaHOBKa (MallMHA); MOJABEMHHMK; jebenka; V mogHuMarh; hoisting
HIAXTHBIN TTOIBEM

plough - n ctpyr

power shovel - n Mmexanmyeckas jgomara; 3KCKaBaTop TUITa MEXaHHIECKOM JOMAThI

range - n kosebaHue B ONPEICICHHBIX Mpeeaax

rate - n Hopma; CKOpPOCTbh, TeMIl; KOI(DPHUIHEHT; CTEIeHb; Pa3pe3; COPT; MOLIHOCTh; PacXojl
(600b1)

remote - a otaaneHHslit; ~ CONtrol aucraHnnoHHOE yHpaBieHUE

result - v (in) mpuBoauTH (K); UMETh CBOMM pe3yibraToM; (from) ciemoBars (U3), MPOUCXOAUTH
B pe3yJbTate
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safety - n Ge3omacHOCTh; TEXHUKA 0€30MTaCHOCTH

slope - n 3aboii, crutomHOM 3a00i, OYUCTHOM 3a00i; V ouMIaTh 3a00il, BEIHUMATh MOPOAY,
yroib; Syn face; sloping ouncrtHbie paboThI; OUYMCTHAs BbIeMKa; OPen Sloping BbIeMKa ¢ OTKPHITHIM
3aboem; shrinkage sloping BeleMKa CHCTEMOM ¢ Mara3sMHUPOBAHUEM (PYObl)

support - vV KpenuTh; MOAEPKUBATE; MOANUPATh; N CTOWKA; OMopa; MOACpKAHKEC; KPEIIJICHHE,
syn timbering; powered roof - mexanusupoBanHas kpenb; Self-advancing powered roof -
MepeIBIKHAS MEXaHU3UPOBAHHAS KPETTb

1.4 CaMocTOATEILHOE H3VUEHHE TEM Kypca (Juisi 3209HO0M GopMBI 00YUeHHS)
CamocTosiTeTbHOE U3YUYEHHUE TEM Kypca MPEANnoaracT u3y4eHue TeM MPaKTHUYEeCKUX 3aHATUH,
MPEACTABICHHBIX B pa3fene 1, 2, 3 TaHHBIX METOINYECKUX YKA3aHHUK CTYACHTAMHU 3a09HON POpMBI
00y4eHHS B MEKCECCUOHHBIH MEPHUOI.

1.5 IoAroTOBKA K KOHTPOJILHOI padoTe u 1.6 Hanucanue KOHTPOJIbHOH PaGoThI
Jlis  BBINOJMHEHWS  KOHTPOJBHOM  paboOThl  CTyIAeHTaMu Kadeapoil  MOATOTOBJICHBI
Memoouueckue pexomenoayuu u 3a0aHusi K KOHMPOJbHOU pabome Ol CMYOeHmMO8 OaHHOLU
cneyuantbHOCmu.

Il. Ipyrue Buabl caMoCTOATEILHOM PadoThI

2.1 BbIIIOJIHEHHE CAMOCTOATEILHOI0 NMCHLMEHHOI0 gomamHero 3aganus (IloaroroBka K
POJIEBOIi MIPe, K NIPAKTHKO-OPUEHTHPOBAHHLIM 3aIaHUSIM, OIIPOCY)

2.1.1 HHoozomoeka Kk poneeoii uzpe
CTyneHThl MONTy4aroT poJieBbie kapTouku. UM HeoOxoaumMo 00aymMaTh CBOIO POJIb, CTPATETUIO
CBOEH POJIH, BOIIPOCHI U OTBETHI.

Role card 1

Sasha

The worst thing about your house is lack of privacy. You share your room with a younger
sister. You think she goes through all your stuff. She asks you ambarrassing questions about boys,
makes little nasty comments about you.

Your parents treat you like a baby. Your father is too much interested in your studying and
homework. Your mother makes you do the work about the house alone. You are going to leave home
as soon as you are old enough.

. Collect all the arguments to explain your attitude to your family.

. Listen to what the members of your family are saying.

. Don’t interrupt them.

. Don’t forget that both parents and children are to blame in conflict situations.

. Be polite and friendly

Role card 2

Mother

Your daughter has written a letter of complaint to the youth magazine. She is not satisfied with
your attitude to her. You have read this letter. You are worried about the situation in the family and
have decided to discuss the problems with a family therapist.

. Say why you have invited the therapist

. Try to explain Sasha’s attitude to you and the whole family.

. Think of your questions to Sasha

. Be objective to her problems — you might have never taken them seriously!
. Try to analyse the situation, don’t criticize Sasha
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. Follow the therapist’s advice
. Be polite and friendly

Role card 3

Father

Your daughter is complaining that you treat her like a baby. You don’t let her out at night
during the week. You always ask her about the boys. You don’t believe her when she says she doesn’t
have any homework to do. Your wife has invited a family therapist to discuss the problems of your
family.

. Say what your attitude to the problem is

. Try to explain Sasha’s attitude to you and the whole family.

. Think of your questions to Sasha

. Be objective to her problems — you might have never taken them seriously!
. Try to analyse the situation, don’t criticize Sasha

. Follow the therapist’s advice

. Be polite and friendly

Role card 4

Sister

Sasha is complaining that you don’t help her with the work about the house. She also says that
she can’t keep anything secret in her room, you go through all her stuff. She is irritated by your
behaviour. She is going to leave your home as soon as she is old enough.

. Say what your attitude to the problem is

. Try to explain Sasha’s attitude to you and the whole family.

. Think of your questions to Sasha

. Be objective to her problems — you might have never taken them seriously!
. Try to analyse the situation, don’t criticize Sasha

. Follow the therapist’s advice

. Be polite and friendly

Role card 5

Family therapist

. Encourage all the members of the family to speak

. Take notes

. Ask questions

. Summarize what you have heard from all the members of the family
. Try to analyse the situation in a short report

2.1.2 Iloozomoekxa K NPpAaKmuKo-opuermupoeaiiomy 3A0aAHUIO0
Iloozomoevme YCniHblE 6bICKA3bIEARUA RO MeEMAM:?
1. From the history of the Ural State Mining University.
2. Faculties and specialities of the University.
3. The layout of the Ural State Mining University.
4. Student's academic work.
Iloozomoevme nucomennvie omeemeol na 6onpocu:
1. Where do you study?
2. What faculty do you study at?
3. How many faculties are there at the Ural State Mining University?
4. What year are you in?
5. What is your future speciality?
6. What specialities are there at your faculty?
7. When did you enter the University?
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8. When was the Sverdlovsk Mining Institute founded?
9. When was it reorganized into the University?
10. In how many buildings is the Ural State Mining University housed?
11. In what building is your faculty housed?
12. Who is the dean of your faculty?
13. What books do you take from the library?
14. Where do you live?
15. Where do you usually have your meals?
16. How long does the course of studies for a bachelor's degree last?
17. How long do the students study for a Diplomate Engineer's course and a Magister’s degree?
18. What subjects do you study this term?
19. What lectures and practical classes do you like to attend?
20. Where do the students have their practical work?
21. When do the students present their graduation papers for approval?
22. What graduates can enter the post-graduate courses?
23. What kind of sport do yon like?
24. Where do you go in for sports?
2.1.3 Iloozomoeka K onpocy
Omeemvme na 60NPOCbL HA UHOCMPAHHOM A3bIKE:
1. What specialities does the geological faculty train geologic engineers in?
2. What problems does Geology study?
3. What branches is Geology divided into?
4. What does Economic Geology deal with?
5. What does mineralogy investigate?
6
7
8
9

. What does paleontology deal with?
. What is the practical importance of Geology?
. Where do graduates of the geological faculty of the Mining University work?
. What is your future speciality?
10. What kind of work do geologists-prospectors conduct?
11. What do geologists explore during the early stages of geological exploration?
12. What work do geologists conduct while working in. the field?
13. When do geologists start exploratory work?
14. What is the purpose of the exploratory work?
15. How is exploratory work conducted?
16. What contribution do geologists make to the development of the National Economy of our
country?
17. What does hydrogeology deal with?
18. Where are ground waters used?
19. Where is thermal (hot) water used?
20. What must hydrogeologists do with ground waters which complicate construction work or
mineral extraction?

2.2 JlomoJJHHUTENbHOE UTeHHE MPO(eCcCHOHAJILHO OPMEHTHPOBAHHLIX TEKCTOB U
BbIINOJIHEHHE 32/1AHII HA IPOBEPKY MOHUMAHMS MPOYMTAHHOIO (110 2 TEKCTA HA TEMY)

Text 1: A.M. Terpigorev (1873-1959)
3anomnume cnoea u 6blpAdiceHUA, HeobX00uMble 0711 NOHUMAHUA MEKCMa:
to defend graduation paper (thesis) - 3amuiiare qumIoMHy0 padoTy (AHCCEpTaIHTO)
to pass an entrance examination - ciaTh BCTYMUTEIbHBINA YK3aMEH
to get a higher education - mony4uTs BbICIIEe 00pa30BaHUE
to do one’s best (one's utmost, all one can, everything in one’'s power) - caenatb Bce
BO3MOXHO€, HC KaJICTh CHUJI
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to make contribution (to) - BHocuTh BKIan B (Hayky, mexuuxy v T.11.)

choose (chose, chosen ) - v Beiouparts; choice - n Beioop

collect - v cobupars, KOJJICKIIMOHUPOBATH

dangerous - a onacHsbIit

deposit - n mecTopoxaenue, 3aiexs; bedded deposits - macToBbie MECTOPOXKICHHSI

describe - v onwmceBaTh, u300paxkaTh, description - n onwmcanue; descriptive - a
ONMCAaTEJIbHBIN

facility - n (pl facilities) cpenctBa; BO3MOKHOCTH; 000PYIOBaHHUE; YCTPOUCTBA

fire damp - n pynHuuHbI ra3, MeTaH

harm - n Bpex; v Bpeauts; harmful - a Bpeansbrii

relate - v oTHOCHTECS, IMETH OTHOIIIEHHE

safety - n GezomacHocTh; Mine safety Ge3zomacHOCTh TpyAa MPU TOPHBIX paboTax; TEXHHUKA
oesonacuoctu; safety measures mepsl Oe3omnacuoctu; safe - a 6e3omacHbIi; HaICKHBIH

seam - n miact (yens); Syn bed, layer; flat seam ropuszonTanbHBIN, MOJOrONATAONINHA LIACT;
inclined seam wakyoHHBIH IacT; Steep seam kpyromnazgaronmii mwiact; thick seam momHbIi 1IIACT;
thin seam Tonkwuii miact

state - n cocrosiHMe; rOCYIapCTBO; IITAT; a FOCYAAPCTBEHHBIN; V 3asBJIATh; KOHCTATUPOBATS;
u3J1arath

success - V ycrex; yaaua; be a success umers ycmex; successful a ycnernrnprit

Ilpouumaiime u nepegedume mekcm, blNOJIHUME YRPANCHEHUA HA NPOBEPKY NOHUMAHUA
npoYuUmMaHHO20:

Academician A.M. Terpigorev is a well-known mining engineer who successfully combined
his practical experience with scientific research. He was bom in 1873 in Tambov. In 1892 he finished
school with honoursl and decided to get a higher education. He chose the Mining Institute in St.
Petersburg, passed all the entrance examinations successfully and became a student of the Mining
Institute.

At the Institute he studied the full range of subjects2 relating to metallurgy, mining and mining
mechanics.

At that time students' specialization was based on descriptive courses and elementary practical
training. One of the best lecturers was A. P. Karpinsky. His lectures on historical geology were very
popular.

During his practical training Terpigorev visited mines and saw that the miners' work was very
difficult. While he was working in the Donbas he collected material for his graduation paper which he
soon defended. The Mining of flat seams in the Donbas was carefully studied and described in it.

In 1897 Terpigorev graduated from the Institute with a first-class diploma of a mining engineer.

His first job as a mining engineer was at the Sulin mines where he worked for more than three
years first as Assistant Manager and later as Manager.

From 1900 till 1922 Terpigorev worked at the Yekaterinoslav Mining Institute (now the
Mining Institute in Dnepropetrovsk).

In 1922 he accepted an offer to take charge of the mining chair at the Moscow Mining
Academy and moved to Moscow. From 1930 he headed the chairs5 of Mining Transport and Mining
of Bedded Deposits at the Moscow Mining Institute.

Academician Terpigorev took a particular interest in mine safety. As a result of his
investigations a series of safety measures in gassy collieries was worked out. For some time he was
working on the problem of fire damp, the most harmful and dangerous of all the gases in mines.

His two-volume work Coal Mining and Mine Transport Facilities is a full description of the
state of mechanization and the economy of the Donbas. His other works are about mining transport
facilities, mechanization of coal mining and mining machinery. He is one of the pioneers in scientific
methods of coal gasification.

1.  Ykaxcume, Kaxue npeonoxcenus coOmMeemMcmeylOm CO0EPHCAHUI0  MmeKcma.
Iloomeepoume ceou omeemul hakmamu u3 mexcma.
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1. After school Terpigorev decided to work in a mine.

2. Terpigorev collected material for his graduation paper which dealt with mining thick
seams in the Donbas.

3. For more than three years Terpigorev worked at the Sulin mines.

4. In 1922 Terpigorev accepted an offer to take charge of the mining chair at the Moscow

Mining Institute.

He investigated the problems of mine safety.

He was one of the first to work on the problem of gasification of coal.
. Omeemovme Ha cieoyouiue 60nPoceol.

When and where was Terpigorev born?

What institute did he graduate from?

What material did he collect while he was working in the Donbas?
Where did Terpigorev work from 1900 till 1922?

At what institute did Terpigorev head the chair of Mining Bedded Deposits?
What did Terpigorev take a particular interest in?

What works by Terpigorev do you know?

What problems do Terpigorev's works deal with?

What was the result of his investigations on mine safety?
3. Ilepesedume cnedyroujue couemanus cios.

a) oXpaHa TpyJa B IIaxTax

0) MOATBEPKAAThH

B) 100bIYA YISt

T') 9KCIUTyaTalus MECTOPOKICHUN

1) METaH

€) NPUHSATH NPEIJI0KEHNE

)K) BBIITIOJIHUTD 3aa1y, 3a1aHUC

3) TOPU30HTAJILHBIN IJ1aCT

1) coOupaTh MaTepHal

IOCTYIIUTb B UHCTUTYT

PCIIATh BAXKHBIC HpO6J’I€MBI

BbIJAOITUECA NCCICA0BATCIIN

YCHICUIHO ITPOBECTHU SKCIICPUMCHTBI

BBIOpATH Mpodheccuto

onucaTelabHbIN KypcC

IIPOUCXO0XKICHHE JKEIE3HOU PYIbI

HadaJIbHUK IIaXThI

MEPOIPHUATHA 10 OXpaHe Tpyaa

CoNoORRWNEDNOOO

=

CoNoORWN

Text 2: A.P. Karpinsky (1847-1936)
3anomnume cno6a u vlpasceHus, He00X00uUMble 011 NOHUMAHUA MEeKCma:
abroad - adv 3a pyboexom
confirm - v moATBepIKAaTh; YTBEPKAAThH
consider - v cunrtaTh, 10JIaraTh, pacCCMaTpUBaTh
contribute - v BHocuTs Britag; contribution sxuaz
crust - n 3eMHas kopa
detailed - a moxpoOHBI, AeTaTBHBII
elect - v u3bupars, BRIOMpATh (2010cO08aHuem), Ha3HAYATH (HA OOJIHCHOCTb)
embrace - v oxBaThIBaTh; 0OHMMATh
entire - a Bech, 1eNblif; TONHBIA; Syn whole
exist — V cyIecTBoBatTh, ObITh, )KUTh
foreign - @ uHOCTpaHHBII
former - a npexuuit
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investigate - v uccienoBaTh; U3y4arh

prominent - ¢ 3HaMeHUTHIN, BRIAAIOIINICS, H3BECTHBIN; Syn remarkable, outstanding

regularity - n 3akoHOMepHOCTh

significant - a smaunTensubIii; Significance - n 3navenue, BaxxHocTh; exhaust the significance
WCYCPIIBIBATH 3HAYCHUE

society — n o6mecTBO

staff - n mepcona; TMYHBIN COCTAB; IITAT

various - a pa3JIn4HbIi, pa3HbIi, pa3HOOOPa3HBII

to advance the view - Bricka3bIBaTh MHEHHE (MOUKY 3peHUs1)

to be interested in - ObITH 3aUMHTEPECOBAHHBIM (4éM-]1.), HHTEPECOBATHCS

to take (an) interest in - 3auaTepecoBarbes (wém-u.)

Hpouumaﬁme u nepeee()ume meKkcm, éblnojiHume ynpajxtCHenHusa Ha npo6epKy NOHUMAHUA
nRpOYUMAHHO20:

V.A. Obruchev, I.M. Gubkin, A.Y. Fersman, V.l. Vernadsky and A. P. Karpinsky were the
prominent Russian scientists who laid the foundation1 of the Russian school of geology and mining.

An entire epoch in the history of Russian geology is connected with Karpinsky's name. One of
the greatest Russian geologists, he was a member and for some time President of the Academy of
Sciences of the former USSR and a member of several Academies abroad. The Geological Society of
London elected him a foreign member in 1901. His greatest contribution to geology was a new
detailed geological map of the European part of Russia and the Urals.

For many years he headed the Russian Geological Committee the staff of which was made up
of his pupils. He was one of those geologists who embraced the whole of geological science. He
created the new stratigraphy of Russia. He studied the geological systems in various regions of the
country and was the first to establish3 the regularity of the Earth's crust movement. His paleontological
studies are of no less importance, especially those on palaeozoic ammonoids. He also took an interest
in deposits of useful minerals and gave a classification of volcanic rocks. He advanced the view that
petroleum deposits existed in Russian, which was confirmed later. He studied some ore and platinum
deposits and may be justly considered5 the founder of practical geology of the Urals. He was the first
Russian scientist who introduced microscope in the study of petrographic slides.

Karpinsky was a prominent scientist, an excellent man and citizen. He was one of the best
lecturers at the Mining Institute in his time. He was also one of the greatest Russian scientists who
later became the first elected President of the Academy of Sciences of the USSR. Students were
attracted to him not only because he was a great scientist but also because of his charming personality
and gentle manner.

Every geologist and every geology student knows very well Karpinsky's most significant work
An Outline of the Physical and Geographical Conditions in European Russia in Past Geological
Periods.

1. yi Karicume, KakKue npedxto.m’enu;z coomeemcmeyrom codep.ucanmo mekKkcma.
Iloomeepoume ceou omeemul pakmamu u3z mexkcma.
Karpinsky was the first President of the Academy of Sciences.
He worked at the Mining Institute in St.Petersburg.
Karpinsky was a member of many Academies abroad.
Karpinsky made up a detailed map of the Asian part of our country.
He headed the Russian Geological Committee.
Karpinsky created a new branch of geology, namely stratigraphy.
He only tried to establish the regularity of the Earth's crust movement.
Karpinsky may be justly considered the founder of the practical geology of the Urals.
Omeemvme na ciedyrujue 60npocol.
What society elected Karpinsky a foreign member and when?
Did he head the Russian Geological Committee or was he a member of that Committee?

MEMONoOGOR WD
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3. Did Karpinsky investigate various regions of the Russian territory?
4. Which of his works are the most remarkable?

5. What can you say about Karpinsky's investigations in petrology?
3. llepeseoume cnedyrwoujue couemanus cioe.
a) 3eMHasi Kopa

0) COCTaBUTH MOJAPOOHYIO KapTy

B) 3aMeyaTesIbHbIe Pa0OTHI

T) BBIJIAIOIIUHCS YUEHBIN

1) 3aJICKH TTOJIC3HBIX MCKOMTAEMBbIX

e) HAy4YHOE OOIIECTBO

K) n30uparh npeacenarens (Mpe3uIeHTa)
3) 3aJI05KUTh OCHOBBI ITKOJIBI

n) HMHTEpPECOBATHCS MEOJIOTHEN

K) BBICKA3aTh TOUKY 3PCHUS

) BO3IJIABIIATH KOMUTET

Text 3: Sedimentary Rocks

3anomuume cn06a u vlPaAsCeHUs, HEOOX00UMbIE 011 NOHUMAHUA MEKCma:
cause - V 3aCTaBIIsATh; BbI3bIBATh; BJIHMATh; IPUYUHSITD; /1 IPUYKHA, OCHOBAHKE; J1eJI0; o0IIee Aei0; Syn
reason
clay - n rnuna; rauHO3EM
consolidate - v TBepeTh, 3aTBepAeBaTh, YILIOTHATH(CS); YKpemisaTh; Syn solidify
Crust - n kopa; 2eoi. 3eMHas1 Kopa
decay - V rHUTb, pa3iarathCs; N BRIBETPUBAHHUE (10p00), paclal, pa3ioKeHue
derive - v (from) npoucxoauTh, BECTH CBOE IIPOUCXOKACHHUE (0Mm); HACIIEI0BAThH
destroy - v paspyiarh; yHuuToxarth; destructive a pa3pyimTeabHbIi
dissolve v pactBopsTh
eXPO0Se - V BBIXOJIUTH (Ha NO8epXHOCMb); OOHAXKATHCS, EXPOSUre - n oOHa)KeHHe
external - a BHenHMI
extrusive - a 3¢ G y3uBHBIN, U3TUBIIHIACS (0 20pHOU NOPoOe)
force - v 3acTaBnATh, IPUHYKIATH; YCKOPSITH IBHKEHUE, 71 CHJIA; YCHITHE
glacier - n nexHuk, rueTyep
grain - n 3epHo; angular grains - yrioBartbie 3epHa (Munepanos); grained - a 3epHUCTBIIH
gravel - n rpaBwuii, KPYIHBIN TECOK
internal - a BHyTpeHHUI
intrusive - @ UHTPY3UBHBIH, IITYTOHUYECKHUI
iron - n xxene3o
layer - n macr
like - a moxosxmuii, mogoOHsIi; Syn similar; ant unlike; adv momo6HO
lime - n u3Bectn; limestone - n u3BecTHsIK
l00Se - a HecBsI3aHHBIM, CBOOOTHBIN; PHIXJIBIH
make up - V cocTaBisiTh; N COCTaB (8ewecmea)
particle - n yacTuia; BKIIOYeHHE
peat - n Topd; TophsaHUK
represent - V nmpeicTaBiATh CO0OK; O3HA4YaTh; OBITH MpeACTaBHTENIEM; representative -
MPeCTaBUTENIb; Fepresentative - a xapakTepHbIi, THTUYHBINA
rock — n ropuas moposa; igneous - u3BepikeHHas mopoa; sedimentary - ocajounas mopoja
sand - n mecok
sandstone - n mnecuanuk; fine-grained (medium-grained, coarse-grained) - MenKO3epHHUCTHIH
(cpenHEe3epHUCTBIN, TPYO03E€PHUCTBIN) TECUaHUK
sediment - n ornoxenwe; ocamouHas mopoja; sedimentary - a ocamounsnii; sedimentation - n
00pa3oBaHKE 0CATOYHBIX MTOPOT
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schist - n (kpucmannuueckuii) cnanerr; SChistose - a ciaHIeBaThIiA, CIOUCTHIN

shale - n cnanern, cianieBas riiMHa, TIHHUCTBINA craHerr; clay - rmHUCTBIN caanerr; combustible ...,
oil ... - roprounii cnanen

siltstone - n aneBput

stratification - n nariacrosanue, 3ajeranue

stratify - v HarutacToBbeIBaThCs; oTaaraThes miactamu, stratified a macrossrii; syn layered, bedded
substance - n BemecTBO, MaTepUal; CYIHOCTh

thickness - n TommmHa, MOIHOCTH

value - n meHHOCTh; BAXKHOCTh; BEIMYKHA; 3HaueHue; valuable - a nennslit (o pyoe)

vary - v umsmensath(cs); ornmuark(cs); syn differ, change (from); variable - a mepemenubiii;
HETOCTOSIHHBIN; Various a pasnuunsii; Syn different

Hpouumaﬁme u nepeee()ume meKkcm, éblnojiHume ynpajxtCHenHusa Ha npo6epKy NOHUMAHUA
nRpOYUMAHHO20:

The rocks of the Earth's crust are divided into three main groups: sedimentary rocks, which
consist of fragments or particles of pre-existing rocks; igneous rocks which have solidified from
magma and metamorphic rocks. Metamorphic rocks have been derived from either igneous or
sedimentary rocks.

Sedimentary rocks represent one of the three major groups of rocks that make up the crust of
the Earth. Most sedimentary rocks have originated by sedimentation. They are layered or stratified.
Thus, stratification is the most important characteristic of sediments and sedimentary rocks. It is
necessary to note that the processes which lead to the formation of sedimentary rocks are going on
around us.

Sediments are formed at or very near the surface of the Earth by the action of heat, water
(rivers, glaciers, seas and lakes) and organisms.

It should be noted that 95 per cent of the Earth's crust is made up of igneous rocks and that only
5 per cent is sedimentary. In contrast, the amount of sedimentary rocks on the Earth's surface is three
times that of igneous rocks.

Strictly speaking, sedimentary rocks form a very small proportion by volume of the rocks of the
Earth's crust. On the contrary, about three quarters of the Earth's surface is occupied by sedimentary
rocks. It means that most of sedimentary rocks are formed by sediments, accumulations of solid
material on the Earth's surface.

The thickness of the layers of sedimentary rocks can vary greatly from place to place. They can
be formed by the mechanical action of water, wind, frost and organic decay. Such sediments as gravel,
sand and clay can be transformed into conglomerates, sandstones and clay schists as a result of the
accumulation of materials achieved by the destructive mechanical action of water and wind.

Mechanical sediments can be unconsolidated and consolidated. For example, gravel, sand and
clay form the group of unconsolidated mechanical sediments, because they consist of loose
uncemented particles (grains).

On the Earth's surface we also find consolidated rocks, which are very similar to the loose
sediments whose particles are firmly cemented to one another by some substance. The usual cementing
substances are sand, clay, calcium carbonate and others. Thus sandstones are consolidated rocks
composed of round or angular sand grains, more or less firmly consolidated. Like sand, sandstones can
be divided into fine-grained, medium-grained and coarse-grained.

On the other hand, chemical sediments are the result of deposits or accumulations of substances
achieved by the destructive chemical action of water. The minerals such as rock salt, gypsum and
others are formed through sedimentation of mineral substances that are dissolved in water.

Sediments can also be formed by the decay of the remains of organisms, by the accumulation
of plant relics.1 They are called organic sediments. Limestones, peat, coal, mineral oil and other
sediments may serve as an example of organic sediments.
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The most principal kinds of sedimentary rocks are conglomerate, sandstone, siltstone, shale,
limestone and dolomite. Many other kinds with large practical value include common salt, gypsum,
phosphate, iron oxide and coal.

As is known, water, wind and organisms are called external forces, because their action
depends on the energy which our planet receives from the Sun.

1). Ykariwcume, Kakue npeONONCEHUA  COOMBEMCMEYIOM  COOEPHCAHUI0  MeKcma.
Iloomeepoume ceou omeemul hakmamu u3 mexcma.

1. The rocks of the Earth's crust are divided into two main groups.

2. Igneous rocks are composed of particles of pre-existing rocks.

3. Sedimentary rocks are stratified.

4. Sediments are formed by the action of glaciers.

5. Igneous rocks make up 75 per cent of exposed rocks.

6. Conglomerates are formed as a result of the accumulation of materials caused by the
destructive mechanical action of water.

7. Sandstones are consolidated rocks.

8. Clays are unconsolidated mechanical sediments.

9. Chemical sediments are formed by the destructive chemical action of water.

10. Peat and coal are the organic sediments which are of great practical value.

11. Clay schist was formed at the beginning of the sedimentation period and clay was formed
later.

2). Omeemovme Ha 60RPOCHL.

. What main groups of rocks do you know?

. Do sedimentary rocks consist of particles of pre-existing rocks?

. How were igneous rocks formed?

. Do you know how sedimentary rocks have originated?

. What is the most important characteristic feature of sediments?

. Do sedimentary rocks account for 10 per cent of the Earth's crust?

. Is gravel consolidated mechanical sediment? And what about sand and clay?
. What are cementing substances? Can calcium carbonate be used as a cementing substance?
. Are there only fine-grained sandstones?

10. What can you say about chemical sediments?

11. Can you give an example of organic sediments? How are they formed?

OO ~NoolThWwWN -

3) Haiioume ¢ npaeoii K0J10HKe AH2IUIICKUE IKEUBATEHMbL C1E0YIOUUX C/106 U COYEMAHUI
cnoe.
3eMHasl Kopa a) sandstone
pacTBOPSITHCS B BOJIE 0) fine-grained sand
MECYaHUK B) the Earth's crust
YIIJIOTHEHHBIE OCAJIKU r) exposed rocks
M3BEPIKCHHBIC TIOPOJIBI n) to dissolve in water
MEJIKO3EpHUCTHIN TIECOK e) like gypsum
3aTBep/AeBaTh k) consolidated sediments
MOI00HO THUTICY 3) igneous rocks
OOHa)KEHHBIE TIOPOJIBI n) to solidify, to consolidate

©CoNo~wWNE

6) Haiigute B mpaBoii KOJOHKE PYyCCKHE SKBUBAJICHTHI CIEIYIOIINX COUYETaHHH CIIOB.

1. coarse-grained sand a) pa3pyluTenbHas CUjla BOJIbI
2. siltstone and shale 0) MIacTOBBIE MECTOPOXKICHUS
3. the destructive action of water B) JIOJICTHUKOBBIN TIEPUO/T
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4. existing rocks T') KPYITHO3EPHUCTHIN (Tpy00- 3epHUCTHIN ) MTECOK
5. chemical decay ) YaCTHI[BI BEIIECCTBA

6. sedimentary rocks €) aJIeBpUT U CIIaHeI]

7. stratified deposits ) CYIIECTBYIOIINE TTOPOIBI

8. pre-glacial period 3) 0CaI04HbIC TOPOIBI

9. particles of a substance 1) XUMHYCECKHUI pacray

Text 4: Weathering of Rocks

3anomnume cno6a u 6vIpasceHUs, He0OX00uUMble 011 ROHUMAHUA MEKCMa:
contain - v comepikath (8 cebe), BMEIATh
crack - n tpemiuHa; 1mesb; V 1aBaTh TPCIIUHY; TPECKAThCS, PACKAIBIBATHCS
contract - v cxxumarbes; COKpalaTbest
dust - n meUTH
expand - V pacumpsaThCs); yBeIHUNBaTh(CsA) B 00beMe; eXpansion n pacmmpenue; ant contract
fissure - n Tpemurna (8 nopoode, yene),; pacuieiiviHa; meib
fracture - n Tpemuna; U3a0M; pa3psiB; V JOMaTh(Cs); pa3apoOIsSTh (H0opody)
freeze - v 3amep3arh; 3aMOpa)XUBaTh; 3aCTHIBATh
gradual - a mocrenennsrii; gradually adv mocrenenso
hard - a TBepawIii, sxecTkuit; ant soft; tsokensiii (0 pabome); adv cunbho, yrnopso; hardly adv exnsa, ¢
TPYAOM
hole - n oTBepcTue; ckBaxkuHa; MIyp; Mypd
influence - n Baustame; v (ON, UPON) BIKATH (HE YmMo-i.)
lateral - a 6GoxoBoii
OCCUr - V 3ajerarb; CiIydaThCsi; IPOMCXOAUTh; Syn take place, happen; occurrence - n 3aneranue;
mode of occurrence - ycioBus 3ajeraHust
penetrate - V npoHUKaTh (6Hympsb), MPOXOIUTh Yepe3 (umo-i.)
phenomenon - n seienue; pi phenomena
pressure - n masncume; lateral pressure GokoBoe (2opuzommanvroe) nasineHue; rock pressure
TOpPHOE JaBJICHUE, TaBJICHUE TOPOIBI
rate - n creneHb, TEMIT; CKOPOCTh, HOPMA; MMPOU3BOIUTEILHOCTH; COpT; Syn speed, velocity
refer - v (t0) cceunatbest (Ha umo-i.); OTHOCUTBCS (K nepuoody, Kiaccy)
resist - v COmpoOTHUBIIATHCS; MPOTHBOCTOSTDH; MPOTUBOCHCTBOBATE; resistance - N cCompoTHBIICHUE;
resistant - a cTolikuii; MPOYHBINA; COMPOTUBIISIOIIUANCS
size - n pa3mep; BeJIMUYHMHA; KJIacC (ye/is)
solution — n pactBop; soluble - a pactBopumsIii; SOlvent - pacTBopuTeb; ¢ pacTBOPSIOLIHIA
SUCCessSion — N ToCIeI0BaTeIbHOCTD, HEMTPEPBIBHBIH Psi/T; iN SUCCESSION TOCIeI0BATEILHO
undergo (underwent, undergone) - V HCIIBITBIBATD (umo-i.), TIOABEPTaThCS (wemy-I.)
uniform — a ogHOPOIHBII; OTMHAKOBBII
weathering - n BeIBETpUBAHUE; PO3HS (8030€UCMEUIO, BIUSHUIO U 1.0.)
to be subjected to moaBeprarbcs

Ilpouumaiime u nepegedume mekcm, bINOIHUME YNPANCHEHUA HA NPOGEPKY NOHUMAHUA
nRpOYUMAHHO020:

All rocks which are exposed on the Earth's surface (high mountain peaks, deserts) are
decomposed to a certain degree. The process of rock disintegration by the direct influence of local
atmospheric conditions on the Earth's surface is called weathering. This phenomenon is often referred
to in geology because weathering is an active process. It takes place in the upper layers of the Earth's
crust.

The main cause of physical weathering is the change in temperature that takes place with the
succession of day and night. This phenomenon can best be observed in the deserts and high mountains
where the changes in temperature are common.
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During the day under the influence of heat, rocks expand whereas at night they begin to
contract. As rocks are generally composed of different minerals, their expansion and contraction do not
occur uniformly. As a result of this rocks crack. At the beginning these cracks or fissures are hardly
noticeable but gradually they become wider and deeper until the whole surface of rock is finally
transformed into gravel, sand or dust.

In the regions of a moderate or cold climate, where the temperature in winter goes down to
below 0 (zero), the decomposition of rocks is greatly facilitated by the action of water. When water
freezes it increases in volume and develops enormous lateral pressure. Under the action of water, rocks
decompose to pieces of varied forms and sizes.

The decomposition of rocks under the direct influence of heat and cold is called physical
weathering.

Rocks are subjected not only to physical decomposition but also to chemical weathering, i.e. to
the action of chemical agents, such as water, carbon dioxide and oxygen. In a general way, chemical
weathering is an acid attack on the rocks of the Earth's crust, in particular an attack on the most
abundant minerals — quartz (sand) and aluminosilicates (clays). Only few minerals and rocks are
resistant to the action of natural waters. The solvent action of water is stronger when it contains carbon
dioxide. Water causes more complex and varied changes. With the participation of oxygen and carbon
dioxide up to 90 per cent of rocks is transformed into soluble minerals, which are carried away by the
waters.

Organisms and plants also take part in the disintegration of rocks. Certain marine organisms
accelerate the destruction of rocks by making holes in them to live in. The action of plants can often be
even more destructive. Their roots penetrate into the fissures of rocks and develop the lateral pressure
which fractures and destroys rocks.

1. Yrkaorcum e, KakKue npeoﬂoafcen bl coomeemcmeyrom cobep.)fcauulo meKcma.
Iloomeepoume ceou omeemot hakmamu u3z mekcma.
1. The process of sedimentation is called weathering.
. The change in temperature causes physical weathering.
. As arule during the night rocks expand.
. When freezing water decreases in volume and develops enormous lateral pressure.
. The decomposition of rocks is due to the influence of heat and cold.
. As a rule water contains dissolved mineral substances.
. The solvent action of water is stronger when it does not contain carbon dioxide.
. It should be noticed that the action of organisms and plants is destructive.
. Certain marine organisms accelerate the destruction of rocks.

O©ooO~No ol wiN

Omeemvme Ha ciedyroujue 60NPoCyl.
. What process is called weathering?
. What process is called physical weathering?
. Where can the phenomenon of physical weathering be best observed?
. What process is called chemical weathering?
. What substances can act as solvents?
. Are all minerals and rocks resistant to the action of natural waters or only few minerals and
rocks can resist the action of water?
7. How do organisms act on the destruction of rocks?

OUEWNREN

3. a) Haiioume 6 npaeoii KoJl0OHKe pYyCCKUE IKGUBATNEHMBL CAEOYIOUUX C108 U
COUemanuil cnoe:

1. the Earth's surface

2. to be composed of different minerals

3. the expansion of rocks

4. changes in temperature
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5 under the influence of heat
6 weathering

7 destructive forces

8. a great number of fractures
9. to penetrate into fissures

a) 1101 BIIMSHUEM TCIlJIa

0) pa3pyLIUTENIbHBIE CHUIIbI

B) BBIBETPUBAHUE

r) 00JIbIII0€ KOTUYECTBO TPEIINH

1) COCTOSITh U3 Pa3INYHBIX MUHEPAJIOB
e) pacImpeHue mopo;i

x) NPOHUKATh B TPEIIUHBI

3) U3MEHEHHUS TEMIIEPATyphI

) MOBEPXHOCTb 3eMJIU

0) Haiimure B mpaBoii KOJOHKE AHTIMHUCKUE SKBUBAJICHTHI CICAYIOIIMX CIIOB M COYETaHUH
CJIOB:
YBEJIMUYUBATHCSA B 00bEME
Pa3BHUBATb 00KOBOE JaBJICHUC
CII0COOCTBOBATH PA3PYILICHUIO ITOPOJT
nOoABCPraTrbCa rHMCHHUIO
pacTBOPSATH BEIISCTBA
CONPOTHUBIIATHLCS (YeMy-I1.)
HCKOTOPLIC OPraHNYCCKHUC BEIICCTBA
YCKOPATH IPOLECC BBIBETPUBAHUA
KYCKH IOPOJIBI pa3IMYHBIX Pa3MepoB
to facilitate the decomposition of rocks
to increase in volume
to resist (smth)
rock pieces of varied (different) sizes
to accelerate the process of weathering
to be subjected to decay
to dissolve substances
to develop lateral pressure
certain organic substances

ELELESRILEOONOTAWNE

Text 5: Fossil Fuels

3anomuume cnosa u eviparcenus, Heo6xo0umble 0151 NOHUMAHUA MEKCMA:
accumulate - v HakamIMBaTh; CKOIUIATHCS
ancient - a apesuwuii, crapuHHbIL; ant modern
associate - vV cBsA3bIBaTh, COSAMHATH, aCCOIMUPOBATRCS; Syn connect, link
burn (burnt) - v cxurate; ropeTh; Kedb
charcoal - n npeBecHbIi yromab
convenient - @ y1oOHBI, TIOAXOIATIHI
crude - a cbIpoii, HEOUHIIICHHBII
dig (dug) - v 1o6sIBaTh; KomaTh; digger - N yroibHbIH SKCKaBaTOP; 3eMIIEPOIHAs MaIlIiHA
divide - v nenuts; (from) otnensarts; pa3nensiThb
evidence - n 10Kka3aTeabCTBO; OYCBUIHOCTD; TIPU3HAK(H)
fossil - a okameHenbIi, HCKOTTaEMBII; 71 UCKOTIAEMOC (0P2AHUUECKO20 NPOUCXOHCOCHUSL); OKAMEHETIOCTh
heat - v narpeBaTb; n TemoTa
liquid - a sxuakwmii; N sxuaKocTh; ant solid

84



manufacture - vV H3roToBJIATh, IPOU3BOJHNTH, SYN produce

mudstone - n apruIuT

purpose - n ek, HaMmepeHue; Syn aim, goal

shale - n rnmuaUCTHIN cltanel

the former ... the latter - nepBblit (13 6breynoMsIHYMbIX) TOCACTHUN (U3 O8YX HA36AHHBIX)

Hpoqumaﬁme u nepeee()ume meKkcm, éblnojiHume ynpajxtCHenusa Ha npo6epKy NOHUMAHUA
npoOYUmMAaHHO20:

The chief sources of energy available to man today are oil, natural gas, coal, water power and
atomic energy. Coal, gas and oil represent energy that has been concentrated by the decay of organic
materials (plants and animals) accumulated in the geologic past. These fuels-are often referred to as
fossil fuels.

The word fossil (derived from the Latin fodere "to dig up") originally referred to anything that
was dug from the ground, particularly a mineral. Today the term fossil generally means any direct
evidence of past life, for example, the footprints of ancient animals. Fossils are usually found in
sedimentary rocks, although sometimes they may be found in igneous and metamorphic rocks as well.
They are most abundant in mudstone, shale and limestone, but fossils are also found in sandstone,
dolomite and conglomerate.

Most fuels are carbon-containing substances that are burned in air. In burning fuels give off
heat which is used for different purposes.

Fuels may be solid, liquid and gaseous. Solid fuels may be divided into two main groups,
natural and manufactured. The former category includes coal, wood, peat and other plant products. The
latter category includes coke and charcoal obtained by heating coal in the absence of air.

Liquid fuels are derived almost from petroleum. In general, natural petroleum, or crude oil, as it
is widely known, is the basis of practically all industrial fuels. Petroleum is a mixture of hundreds of
different hydrocarbons — compounds composed of hydrogen and carbon — together with the small
amount of other elements such as sulphur, oxygen and nitrogen. Petroleum is usually associated with
water and natural gas. It is found in porous sedimentary rocks where the geological formation allowed
the oil to collect from a wide area. Petroleum is one of the most efficient fuels and raw materials.

Of gaseous fuels the most important are those derived from natural gas, chiefly methane or
petroleum. Using gaseous fuels makes it possible to obtain high thermal efficiency, ease of distribution
and control. Gas is the most economical and convenient type of fuels. Today gas is widely utilized in
the home and as a raw material for producing synthetics.

Scientists consider that a most promising source of natural resources may be the floor of the
sea, a subject which now has become an important field of research.

Generally speaking, all types of fossil fuels described in the text are of great economic
importance as they represent the sources of energy the man uses today.

1.  Ykaowceme, Kakue npeonodceHus - COOMEEMCMEYIOM  COOEPHCAHUI0  meKcma.
Iloomeepoume céou omeemuvl hakmamu u3 mexcma.
1. Coal, water power and atomic energy are the only sources of energy available to man
today.
Coal, wood and peat represent natural group of solid fuels.
As a rule fossil fuels are found in sedimentary rocks.
Crude oil is widely used for producing solid fuels.
Petroleum can be found in porous sedimentary rocks.
Gas is used to produce synthetic materials.
Not all types of fossil fuels burn.
. Omeemovme na ciedyrouiue 60nPoOCyHl.
What fuels are often referred to as fossil fuels?
What does the word fossil mean?
What rocks are most abundant hi fossil fuels?

Sl e A
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4. What types of fossil fuels do you know?

5. Is coke a natural or manufactured solid fuel? And what can you say about coal and peat?

6. How are coke and charcoal produced?

7. What rocks is petroleum usually associated with?

8. What are the advantages of gaseous fuels?

3. a) Haitoume 6 npaeoil KoioHKe pyccKue IK8USATEHMblL CAe0YIOUUX C/108 COUEeMAaHUll
cnoe.

1. fossil fuel a) 1epeBo u Top(d

2. raw material 0) HEOOIBIIOE KOIMYECTBO apTUILTUTA

3. crude oil B) OPraHMYECKOE TOILINBO

4. the chief sources of energy 1) crnanen u U3BECTHSIK

5. to refer to 1) CBIPbE

6. any direct or indirect evidence of the deposit e) MaTepHallbl, CoJIepIKaIIHe
yraepoa

7. shale and limestone ) TJIaBHBIC HCTOYHUKHU SHEPTUU

8. carbon-containing materials 3) ar00bIc  HpsIMBIE WM KOCBCHHBIC  ITPH3HAKH
MECTOPOXKICHUS

9. wood and peat 1) ceipast (HCOUMIIeHHAs) HEPTh

10.  the small amount of mudstone K) OTHOCHTBCS K (4eMy-J1.); CChUIAThCS Ha (4TO-JIL.)

0) Haiigure B mpaBoii KOJIOHKE aHIVIMHCKHE SKBUBAJICHTHI CIIEIYIOIIMUX CJIOB U COYETAHUMN CJIOB.

1. JPEBECHBIN YTOJIb M KOKC a) to collect data

2. KHJIKOE TOTLTUBO 0) charcoal and coke

3. HAKaIUIMBATh B) to be composed of limestones
4. coOuparh JaHHBIC r) liquid fuel

5. MPOUCXOAUTH OT 1) to accumulate

6. MOJTy4aTh XOPOIIHE PE3YIIbTATHI ¢) to derive from

7. 0oratelii TOPIOYMUMH CIIAHI[AMH ) to obtain good results

8. COCTOSITh U3 U3BECTHIKOB 3) abundant in oil shales

Text 6: Coal and Its Classification

3anomnume cnosa u vipajrcenus, HeoOXo0uUMbvle 014 NOHUMAHUA MEKCMA:
bench - n cnoit, nauka (nracma)
blend - v cmemuBath(cst); BKIHHUBATH(CS)
combustion - n ropenue, cropanue; spontaneous combustion camoBocIIaMeHeHHE, CAMOBO3TOPaHHE
continuity - n HempepBIBHOCTH, HEPA3PHIBHOCTH
domestic - ¢ BHyTpeHHHI; OT€UECTBCHHBIH
estimate - v olieHMBaTh; N OLIEHKA; CMETa
fault - n pasznom, casur (nopoodst), copoc; faulting n odpazoBanue pa3pbIBOB WK COPOCOB
fold - n u3ru6, cknanka, puekcypa; foulding - n ckmaguarocts, cmenienue (nracma) 6e3 pa3pbia
inflame - v BocrulamensThes; 3aropath(cs); inflammable - @ Bocmiamenstonmiicsi, roprouuii,
orneomnacHsbIit; flame - n muams
intermediate - @ mpoMeKyTOYHBII; BCIOMOTaTelIbHBIN
liable - a (t0) moaBep KeHHBII; TIOUTCKALIHH (uemy-1.)
luster - n Gireck (yenst, memanna), lUStrous - a GmecTsmHin
matter - n BewecTBo; MaTepus
MOisture - N BJIaKHOCTh, CHIPOCTH; BiIara
parting - n mpocioek
plane - n miockocts; bedding plane mrockocTs HaITACTOBAHUS
rank - n knmacc, Tun; coal rank rpymmna yrs, Tan yris
regular - a nmpaBuIIBbHBIN; HEMPEPBIBHBIN; ant irregular HenpaBUIBHBIN, HepaBHOMEpHBIH; regularity
N HEMIPEPHIBHOCTD; MPABHIBHOCTh
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similar - ¢ moxosxuii, cxoaHbIi; moao0HsIH; Syn alike, the same as

smelt - v muraButh (pyody), BHIILIABIATE (MemaJii)

store - v 3amacarb, XpaHUTh Ha CKJIAJle; BMEIIATh

strata - n pl om stratum miacTel TOPOBL;, CBUTA (Miacmos); GopMallys, HAMJIACTOBAHKS TOPOIbI; SyN
measures

thickness - n mommHocTs (n1acma, scunvi)

uniform - @ oqHOpOIHBIN; paBHOMEpHBIIA; UNIformity N ogqHOpOIHOCTD; eMHOOOpasue

utilize - v ucions3oBars; syn use, apply, employ

volatile - a netyuwuii, ObICTPO HCTIAPSFOIUIACS

Hpouumaﬁme u nepeee()ume meKkcm, éblnojiHume ynpajxtCHenusa Ha npoeeépKy NOHUMAHUA
npoOYUmMAaHHO20:

Coal is the product of vegetable matter that has been formed by the action of decay,
weathering, the effects of pressure, temperature and time millions of years ago.

Although coal is not a true mineral, its formation processes are similar to those of sedimentary
rocks.

Structurally coal beds are geological strata characterized by the same irregularities in thickness,
uniformity and continuity as other strata of sedimentary origin. Coal beds may consist of essentially
uniform continuous strata or like other sedimentary deposits may be made up of different bands or
benches of varying thickness.

You can see a seam limited by two more or less parallel planes, a shape which is typical of
sedimentary rocks. The benches may be separated by thin layers, of clay, shale, pyrite or other mineral
matter, commonly called partings. Like other sedimentary rocks coal beds may be structurally
disturbed by folding and faulting.

According to the amount of carbon coals are classified into: brown coals, bituminous coals and
anthracite. Brown coals are in their turn subdivided into lignite and common brown coal. Although
carbon is the most important element in coal, as many as 72 elements have been found in some coal
deposits, including lithium, chromium, cobalt, copper, nickel, tungsten and others.

Lignite is intermediate in properties between peat and bituminous coal, containing when dry
about 60 to 75 per cent of carbon and a variable proportion of ash. Lignite is a low-rank brown-to-
black coal containing 30 to 40 per cent of moisture. Developing heat it gives from 2,500 to 4,500
calories. It is easily inflammable but burns with a smoky flame. Lignite is liable to spontaneous
combustion. It has been estimated that about 50 per cent of the world's total coal reserves are lignitic.

Brown coal is harder than lignite, containing from 60 to 65 per cent of carbon and developing
greater heat than lignite (4,000-7,000 calories). It is very combustible and gives a brown powder.
Bituminous coal is the most abundant variety, varying from medium to high rank. It is a soft, black,
usually banded coal. It gives a black powder and contains 75 to 90 per cent of carbon. It weathers only
slightly and may be kept in open piles with little danger of spontaneous combustion if properly stored.
Medium-to-low volatile bituminous coals may be of coking quality. Coal is used intensively in blast
furnaces for smelting iron ore. There are non-coking varieties of coal.

As for the thickness, the beds of this kind of coal are not very thick (1-1.5 meters). The great
quantities of bituminous coal are found in the Russian Federation.

Anthracite or "hard"” coal has a brilliant lustre containing more than 90 per cent of carbon and
low percentage of volatile matter. It is used primarily as a domestic fuel, although it can sometimes be
blended with bituminous grades of coal to produce a mixture with improved coking qualities. The
largest beds of anthracite are found in Russia, the USA and Great Britain.

Coal is still of great importance for the development of modern industry. It may be used for
domestic and industrial purposes. Being the main source of coke, coal is widely used in the iron and
steel industry. Lignite, for example either in the raw state or in briquetted form, is a source of
industrial carbon and industrial gases.

There is a strong tendency now for increased research into new technologies to utilize coal. No
doubt, coal will be used as a raw material for the chemical industry and petrochemical processes. All
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these processes involve coal conversion which include gasification designed to produce synthetic gas
from coal as the basis for hydrogen manufacture, liquefaction (pazxmxenue) for making liquid fuel
from coal and other processes.

1. Vi Karicume, KakKue npe()ﬂoafcen un coomeemcmeyrom codepafcan uro meKkcma.
Iloomeepoume ceou omeemul hakmamu u3 mexcma.

1. Anthracite coals may be divided into lignite and common brown coal.

2. Coals are ranked according to the percentage of carbon they contain.

3. Peat, with the least amount of carbon is the lowest rank, then comes lignite or brown coal.

4. Brown coal is hard and it is not liable to spontaneous combustion.

5. Bituminous coal weathers rapidly and one cannot keep it in open piles.

6. Being intensively used in the iron and steel industry bituminous coal varies from medium to
high rank.

7. Anthracite or hard coal, the highest in percentage of carbon, can be blended with bituminous
grades of coal.

2. Omeemovme Ha ciedyouiue 60nPOCHL.

1. What is the classification of coal based on?

2. Is carbon the only element in coal? (Prove it.)

3. Is lignite intermediate in properties between peat and bituminous coal?

4. What heat value does lignite develop when burnt?

5. What coals are liable to spontaneous combustion?

6. What is the difference between lignite and brown coal?

7. Is bituminous coal high- or low-volatile?

8. Does anthracite contain 90 per cent of carbon?

9. Where are the largest deposits of anthracite found? And what can you say about bituminous
coal?

10. What do you know about the utilization of coal?

3. a) Haitoume ¢ npagoii KoJ10OHKe PyccKue IKGUBANEHMbL C1eOYIOMUX C/108 U COYemaHUll
cnoe:

1. spontaneous combustion a) JIETKOBOCILUTAMEHSFOIIIMIACS Ta3

2. moisture and ash content 0) BBICOKOCOPTHBIN YTOJIb

3. the most abundant variety B) IUIABUTh KEJIC3HYIO PYIY

4. in its turn ') CaMOBO3rOpaHue

5. the amount of volatile matter 1) COfiep’KaHKE BIIATH M 30JTbI

6. easily inflammable gas €) JBIMHOE TUTaMSs

7. brilliant lustre ) HanboJiee NIMPOKO PacpOCTPAHEHHBIE YT

8. to smelt iron ore 3) sIpKHii OJIeCK

Q. high-rank coal 1) B CBOKO OY€pe/Ib

10.  asmoky flame K) KOJIMYECTBO JICTYYHX BEIICCTB

0) Haiinure B mpaBoil KOJOHKE AHTIMICKUE SKBHBAJICHTHI CIEAYIOIIUX CJIOB H COYETaHUM
CJIOB:

1. THI YIS a) heat value

2. HEKOKCYIOIIHICS YTOJb ©) amount of carbon

3. JIOMEHHAas I1eYb B) coal rank

4. coJiepKaHue yriepoa r) to store coal

5. CMEIINBAThCS C ApyruMu yriasimu 1) to weather rapidly

6. YAYYIICHHOTO KayecTBa e) non-coking coal

7. CKJIaTUpPOBATh yroib x) blast furnace

8. TEIUIOTBOPHASI CIIOCOOHOCTH 3) of improved quality

9. OBICTPO BBIBETPHUBATHCS un) to blend with other coals
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Text 7: General Information on Mining

3anomHume c106a u GulPaAdCeHUs, HE0OX00UMble 011 NOHUMAHUA MeKCma:

access - N octym

affect - v BozneiicTBoBathb (Ha umo-1.); BiusATh; Syn influence

barren - a HenmpoAYKTUBHBII; TyCTOU (0 nOpode)

chute - n ckar, cryck; yriecimyckHasi BBIpabOTKa; xKEN00

compare - v (with) cpaBHHBaTh, IPOBOAUTH MMapaLIEh

contribute - v ciocodcTBOBaTH, COMEHCTBOBATD; AeaTh BKIAJ (6 Hayky); Make a (one's) ~ to
smth. cienath Bkiax BO 4TO-II.

Cross-section - n mormepevHoe CeYeHUE, MONEPEUHBIN pa3pes, MPoPuIb

develop - Vv paspabaTeiBaTh (MecmopodcOenue); PpPa3BHBATh (000blYy); TPOU3BOIUTH
MOJIrOTOBUTENIbHBIC paboThl; development - N moaroroBUTE bHBIE PAOOTHI, pPa3BUTHE IOOBIYM;
pa3BUTHE

drift - n mTpek, ropuzoHTaNIEHAS BHIPAOOTKA

ensure - v obecrieunBaTh, rapaHTUPOBaTh; SyN guarantee

face - n 3a00i1; naBa

floor - 1 moyBa ropHoit BeIpaOOTKH, MOYBA I1acTa (KHJIBI); (UArTY ~ MOIOIIBa Kapbepa; MmoJ,
HACTHJI

govern - V mpaBHTh, YIPABIATh, PYKOBOIUTH; ONPEACIATh, 00yCIOBIMBATD

inclination - n yki0H, ckaT, HAKJIOH (niacmoeg); HAKJIOHEHHE; SeaM ~ TaJeHHe (niacma);
HaKJIOH (niacma)

incline - n ykioH, 6GpeMcOepr, ckaT; HaKJIOHHBINA CTBOI; gravity ~ 6pemcoepr

inclined - a naknonnsrii; flatly ~ cma6o makmonnsrit; gently ~ makmonnoro maaeHust; medium
~ YMEPEHHO HaKJIOHHBIHN (0 niacmax), steeply ~ kpyronanaromniuii

level - n ortax, rOpU3OHT, TOPH3OHTAJbHAS TOpHAs BBHIPAOOTKA;, IITOJILHSA; YPOBCHb
(uHcmpymenm); HABEIIUP; BaTePIIac; TOPU30HTATbHAS IIOBEPXHOCTH

recover - V Wu3BIEKaTh (yeiuxu); BBHIOUPATh, OYMINATH, AOOBIBATH (y2oib U M.N.);
BOCCTaHaBIIMBATh

remove - V ynansaTh, yOWparh, yCTpaHsSTh, mepemerniarb; removal - n Bckpblia, BbIEMKa,
yOopKa (nopoost); U3BIeUCHUE (Kpenu); iepemertieane; overburden - yaanenue BCKpbIIIT

rib - n pebpo; BBICTYI; Y3KHUil LIETHK, PEIOXPAHUTEIbHBIN LEIUK; TPYyIb 32005

roof - n kpsliiia; KPoBJsi BEIPAOOTKH; KPOBJISI IJIACTA (11U SKWIIBI); TIEPEKPBITHE; ~ SUPPOrt -
KpEIUIEHHE KPOBIIN

shaft - n maxrtHeit cTBoy; auxiliary ~ BcromorarenbHbid cTBOJN; hOISting ~ MOIbEeMHBIIH
CTBOJI; TJIaBHBIN AXTHBINA CTBOJI

tabular - ¢ mnacroBsiii (0 Mecmoposcoenuu), TIACTOOOPA3HBIN; MJIOCKUHN; JTUH3000pa3HbIN;
syn bedded, layered

waste - n mycras mopoja; otxosl; Syn barren rock

well - n 6ypoBast ckBakiHa; KOJIOJICLl, HCTOYHUK; BOIOEM; 3yM(

capital investment - kanmuTaabHbIE BIOKEHUS

gate road - mpOMeKyTOUHBI HITPEK

in bulk - HaBanoM, B BHIE KPYITHBIX KYCKOB

metal-bearing - conepxaruii MmeTauI

production face/working - ouncrtHoli 3a60¥

productive mining - skcIuryaTalMoOHHbIE paOOTHI

in view of - BBUy Yero-i., MpUHUMAs BO BHUMaHHE YTO-JI.

with a view to - ¢ nensio

Hpouumaﬁme u nepeeedume meKkcm, éblnojiHume ynpajyxCHeHus Ha nPpoeepKy NOHUMAHUA
npoYumanHno2o:
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As has been said, mining refers to actual ore extraction. Broadly speaking, mining is the
industrial process of removing a mineral-bearing substance from the place of its natural occurrence in
the Earth's crust. The term "mining"” includes the recovery of oil and gas from wells; metal, non-
metallic minerals, coal, peat, oil shale and other hydrocarbons from the earth. In other words, the work
done to extract mineral, or to prepare for its extraction is called mining.

The tendency in mining has been towards the increased use of mining machinery so that
modern mines are characterized by tremendous capacities. This has contributed to: 1) improving
working conditions and raising labour productivity; 2) the exploitation of lower-grade metal-bearing
substances and 3) the building of mines of great dimensions.

Mining can be done either as a surface operation (quarries, opencasts or open pits) or by an
underground method. The mode of occurrence of the sought-for metallic substance governs to a large
degree the type of mining that is practised. The problem of depth also affects the mining method. If the
rock containing the metallic substance is at a shallow site and is massive, it may be economically
excavated by a pit or quarry-like opening on the surface. If the metal-bearing mass is tabular, as a bed
or vein, and goes to a great distance beneath the surface, then it will be worked by some method of
underground mining.

Working or exploiting the deposit means the extraction of mineral. With this point in view a
number of underground workings is driven in barren (waste) rock and in mineral. Mine workings vary
in shape, dimensions, location and function.

Depending on their function mine workings are described as exploratory, if they are driven
with a view to finding or proving mineral, and as productive if they are used for the immediate
extraction of useful mineral. Productive mining can be divided into capital investment work,
development work, and face or production work. Investment work aims at ensuring access to the
deposit from the surface. Development work prepares for the face work, and mineral is extracted (or
produced) in bulk.

The rock surfaces at the sides of workings are called the sides, or hi coal, the ribs. The surface
above the workings is the roof in coal mining while in metal mining it is called the back. The surface
below is called the floor.

The factors such as function, direct access to the surface, driving in mineral or in barren rock
can be used for classifying mine workings:

l. Underground workings:

a) Long or deep by comparison with their cross-section may be: 1) vertical (shaft, blind
pit); 2) sloping (slopes, sloping drifts, inclines); 3) horizontal (drifts, levels, drives, gate roads, adits,
crosscuts).

b) Large openings having cross dimensions comparable with their length.

c) Production faces, whose dimensions depend on the thick ness of the deposit being
worked, and on the method of mining it.

1.  Ykaxcume, Kaxue RnpeonodHceHUs  COOMBEMCHIGYIOM  COOEPHCAHUI0  HMeKCmd.
Iloomeepoume ceou omeemul hakmamu u3z mexcma.

1. As a rule, the term "mining" includes the recovery of oil and gas from wells as well as
coal, iron ores and other useful minerals from the earth.

2. The increased use of mining machinery has greatly contributed to raising labour
productivity and improving working conditions.

3. It is quite obvious that the problem of depth is not always taken into consideration in
choosing the mining method.

4. Productive workings are usually used for the immediate extraction of useful mineral.

5. Underground workings are driven in barren rock or in mineral.

6. A shaft is a vertical underground working which is long and deep in comparison with its
cross-section.

7. The surface above the mine working is usually called the floor.

8. The rock surfaces at the sides of mine workings arc called the ribs.
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2.
3.
4
5

driven for

Ccjl06:

6.
7.
8

®

CoNoOAWNE

3)
)
)

Omeembvme Ha cnedyrwujue 60npocHl:

What is mining?

What has contributed to the better working conditions of the miners?

What factors influence the choice of the mining method?

In what case is useful mineral worked by open pits?

Are exploratory workings driven with a view to finding and proving mineral or are they
immediate extraction of mineral?

What is the difference between development and production work?

What main factors are used for classifying mine workings?

What do the dimensions of production faces depend on?

a) Haiioume 6 npasoil KonoHKe pyccKue IKeUBAIEHMbL C/1e0YIUUX C1068 U COYemaHUil

direct access to the surface

open-cast mining

tabular (or bedded) deposits

oil well

underground workings

cross-section of a working

production face

the roof of the mine working

to drive mine workings in barren rock
to affect the mining method
He(bTHHaﬂ CKBa>XHNHa

MIPOXO/IUTH TOPHBIE BBIPAOOTKH IO MTyCTON TOPOIE
BJIMATH HAa METO pa3pa60TKH
MIPSIMOM AOCTYI K TOBEPXHOCTU
IIACTOBBIC MCCTOPOKIACHUA
OTKpbITast pa3paboTka

IMOIICPECIYHOC CCUCHUC BBIpa6OTKI/I
M0/1I3€MHbIE BBIPAOOTKH

OYHCTHOM 3a00i

KpPOBJIsi TOPHOU BBIPaOOTKHU

6) Haiigute B HpaBOI\/’I KOJIOHKE€ aHTJIMMCKHE SKBUBAJICHTHI CJICAYIOIIUX CJIOB COYETaHHUU CJIOB:

1.

CoNoORWN

a)
6)
B)
r)
)

e)
3)

CIOCOOCTBOBATH YEMY-JI.

pa3mep cTBOJIa

M3BJIEKaTh, TOOBIBATH (yrOJIb)
IOTPECKU U KBEpULJIarnu

ImycTas mopoja

BOOOILE TOBOPS

yAAJATh, IepeMeniath (Kpernb, BCKPHIILY U Jp.)
C OCJIbIO ...

IIOATOTOBUTCIIBHBIC pa60TI>I
MOIIIHOCTS ITJ1acTa

thickness of a seam

shaft dimension

with a view to

to contribute to smth.

development work

to remove (timber, overburden, etc.)
drifts (gate roads) and crosscuts
generally speaking
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1) to recover (coal)
K) waste (barren) rock

Text 8: Methods of Working Bedded Deposits Underground

3anomnume cnoea u vIpalrcenus, HeodOXo0umble 0,11 NOHUMAHUA MEKCMA:

advantage - n mpeuMyIlecTBO; IPEBOCXOJACTBO; BBITOjAa; MoJb3a; advantageous - a
BBIFOJTHBIN; OJIaronpUsATHBIN, oJie3Hbii; to take advantage of smth Bocrionb3oBarbes uém-1.

caving - n oopymieHue (kposau); pa3paboTka ¢ 00pyIIcHHEM

deliver - v nocTaBisTh, 110/1aBaTh; MUTaTh; HATHETATh; IPOU3HOCUTH (Peub), YUTATH (JIEKYUIO)

entry - n mrpek; BbIpabOTKa ropu3oHTaNbHAs, pl MOArOTOBUTENILHBIC BBIPAOOTKH; HAPE3HbIC
BBIPAOOTKH; IITPEKU

giant - N THAPOMOHHUTOD

gravity - n cuia TSHKeCTH; Bec, TSDKECTh; DY ~ caMoTekoM, 1101 IeiicTBHeM COOCTBEHHOTO Beca

haul - v mocTaBnsaTh; OTKaThIBaTh; MOJAKATHIBATE; IIEPEBO3UTH;, haulage - n oTkarka; 10CTaBKa;
TPaHCIIOPTUPOBKA (1O 2OpU3OHMAU)

longwall - n naBa; BbieMKa JiaBaMM; CIUIOLIHOM 3a00H, CIUIONIHAS WJIK CTOJ0OBas CHCTEMa
pa3paboTku; Syn continuous mining; ~ advancing on the strike BeiemMka JlaBaMu IPSIMBIM XOJIOM 10
MPOCTUPAHHMIO; CILUIONIHAS CHCTEMa pa3paboTKH 1Mo mpocTupanuio; ~ advancing to the rise crutomnas
cucTeMa pa3pabOTKU ¢ BBIEMKOW 1Mo BoccTanuto; ~ to the dip crutomHas cuctema pa3paboTku ¢
BBIEMKOW 110 MajeHuio; ~ retreating BhleMka jaBaMH OOpaTHBIM XOJIOM; CTOJOOBas CHCTEMa
pa3paboTKu J1aBaMu

lose (lost) - v Tepsith; 10SS - N moteps, yObITOK

pillar - n menuk; crond; shaft ~ oxosocTBonbHBI 1EaHK; ~ Method crosnboBast cucrema
pa3paboTKu; ~ MiNING BhIEMKa IIETUKOB

predominate - VvV npeoOiagaTh, MNPEBAIUPOBATH, IPEBOCXOANUTH;, T'OCIIOACTBOBAT,
JTOMHHHPOBATh

protect - v oxpaHsTh, 3alIAIATH

reach - v mpoctuparscsi, J0XOIUTh J10; JOOMBATHCS, TOCTUTAThH

satisfy - v ynoBierBopsaTh(cs)

shield - n muT; ~ method muTOBOI METO MPOXOIKH, IIUTOBOM CIIOCO0

room - n kamepa; ourcTHas kamepa; room-and-pillar method kamepHo-cronboBas cucrema
pa3paboTKu

stowing - N 3aknajaka (eblpabomanto2o0 nPoOCMpancmea)

method of working cucrema pa3pabotku

the sequence of working the seams - mocie0BaTeILHOCTS OTPAOOTKHU TUIACTOB

Ilpouumaiime u nepeeedume meKkcm, 6bINOJIHUME YRPANCHEHUA HA NPOBEPKY NOHUMAHUA
npOHYUMAHHO020:

The method of working (or method of mining) includes a definite sequence and organization of
development work of a deposit, its openings and its face work in certain geological conditions. It
depends on the mining plan and machines and develops with their improvements. A rational method of
working should satisfy the following requirements in any particular conditions: 1) safety of the man; 2)
maximum output of mineral; 3) minimum development work (per 1,000 tons output); 4) minimum
production cost and 5) minimum losses of mineral.

Notwithstanding the considerable number of mining methods in existence, they can be reduced
to the following main types: 1. Methods of working with long faces (continuous mining); 2. Methods
of working with short faces (room-and-pillar). The characteristic feature of the continuous mining is
the absence of any development openings made in advance of production faces. The main advantage of
long continuous faces is that they yield more mineral. Besides, they allow the maximum use of
combines (shearers), cutting machines, powered supports and conveyers. The longwall method permits
an almost 100 per cent recovery of mineral instead of 50 to 80 per cent obtainable in room-and-pillar
methods.
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The basic principle of room-and-pillar method is that rooms from 4 to 12 meters wide (usually
6-7) are driven from the entries, each room is separated from each other by a rib pillar. Rib pillars are
recovered or robbed after the rooms are excavated. The main disadvantage of shortwall work is a
considerable loss of mineral and the difficulty of ventilation. In working bedded deposits methods of
mining mentioned above may be used either with stowing or with caving.

In Russia, Germany (the Ruhr coal-field), France and Belgium nearly all the faces are now long
ones. In Britain longwall faces predominate.

The USA, Canada, Australia and to some extent India are developing shortwall faces and
creating the machines for them. In these countries shortwall faces are widely used.

In Russia the thick seams are taken out to full thickness up to 4.5 m thick if they are steep, and
up to 3.5 m thick if they are gently sloping or inclined. In the Kuznetsk coal-field long faces are
worked to the dip with ashield protection, using a method proposed by N.Chinakal. In shield mining
coal is delivered to the lower working by gravity so that additional haulage is not required.

It should also be noted that in Russia hydraulic mining is widely used as it is one of the most
economic and advantageous methods of coal getting. New hydraulic mines are coming into use in a
number of coal-fields. Hydraulic mining is developing in other countries as well.

The aim of hydraulic mining is to remove coal by the monitors (or giants) which win coal and
transport it hydraulically from the place of work right to the surface. It is quite obvious that the choice
of the method of mining will primarily depend on the depth and the shape and the general type of the
deposit.

1. Vi Kasxicume, KakKue npeéﬂoofceu un coomeemcmeyrom codepofcau ur meKcma.
Iloomeepoume ceou omeemul pakmamu u3z mexcma.
. A definite sequence and organization of development work is called mining.
. Mining methods in existence can be reduced to the two main types.
. The depth and the shape of the deposit influence the choice of the method of working.
. As is known, in Belgium all the faces are short now, in Great Britain they amount to 84 per

A~ WD

cent.

. In Australian collieries shortwall faces are widely used.

. The room-and-pillar method is characterized by the absence of any development openings.
. High-capacity monitors win coal and transport it hydraulically right to the surface.

. Omeéemvme na cnedyroujue 60npocw.

. What factors does mining depend on?

. What is mining?

. What are the most important factors which affect the choice of the method of working?

. Do short faces or long faces predominate in Russia? What can you say about the Ruhr coal-

AP OWONEFEDNNO O

field?

. Is Canada developing shortwall faces or longwall faces?

. What are the main disadvantages of shortwall faces?

. What are the two main methods of working?

. What is the main advantage of long continuous faces?

. What methods of mining long faces do you know?

10. What method of mining is characterized by the absence of development openings?

©O© 00 NO U1

3. a) Haiioume 6 npaeoii Kononke pycckue IKGUBAIEHMbL CAEOYOUUX C108 6
couemanuil cog:

1. development face a) CIUIOIIHAs CUCTeMa Pa3paboTKU

2. great losses 0) BbIEMKa IICITHKOB

3. shield method of mining B) TIOJITOTOBUTEINBHBIN 320011

4. continuous mining T') OOJIBIIHE TOTEPH

5. longwall advancing to the dip ) YIOBJIETBOPSTH TPEOOBAHUSAM

6. the room-and-pillar method of mining €) 3aBUCETh OT '€OJIOTHUECKHUX YCIOBUI

7. to open up a deposit k) BrieMKa JJaBaMH MPSIMBIM XOJIOM IO TaJICHUIO
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8.

pillar mining

3) IUTOBAs cCUCcTEMa pa3pabOTKH

1) BCKPBIBATH MECTOPOXKICHHUE

K) KaMepHO-CTOJI00Bas cucremMa

0) Haiimure B mpaBoii KOJOHKE AHTIMNUCKUE SKBUBAJICHTHI CICAYIOIIMX CIIOB U COYETaHUU

9. to satisfy the requirements
10.  to depend upon the geological conditions
pa3paboTKu
CJIOB:
1. BKJIFOUYATH (B ce0s1)
2. BBICMKa JJaBaMU 0OPaTHBIM X0JI0M
3. nocruratb 50%
4, npeBbIath 60%
5. 0€301acHOCTb
6. romosas qoObI4a
7. OCHOBHOU HEJIOCTATOK CHCTEMBI pa3pabOTKH
8. OI-3TaXK
9. KPYTONIAfOIINHN TIJ1acT
10.  mmTOBas cucTema pa3paboTKH
mining
11.  mpemnoXuTh HOBBIN CITOCOO pa3pabOTKH
12. B CBsI3U C TPYAHOCTSAMHU
13. HecMoOTps Ha
14.  BckpbIBaThb MECTOPOXKIECHUE

a) safety

0) annual output

B) to involve

r) to propose a new method of mining

1) long wall retreating

e) in connection with difficulties

k) to exceed 60 per cent

3) notwithstanding (in spite of)

un) to reach 50 per cent

k) the main disadvantage of the method of

1) sublevel

M) the shield method of mining
H) open up a deposit

0) steep seam

2.3 lHoaroroBxka J0KJIa1a

IloaroToBbTE JOKJIAA MO OTHOM U3 NMPEAJIOKCHHBIX TEM.

O©Ooo~NOoO ol WwWN -

. Inigo Jones (1573-1652)

. Christopher Wren (1632-1723)

. Geoffrey Chaucer (1340-1400)

. Samuel Johnson (1709-1784)

. Alfred Tennyson (1809-1892)

. Thomas Hardy (1840-1928)

. John Milton (1608-1674)

. William Makepeace Thackeray (1811-1863)
. Henry Wadsworth Longfellow (1807 — 1882)

. Joshua Reynolds (1723-1792)

. Thomas More (1478 — 1535)

. J.M.W. Turner (1775-1851)

. Thomas Gainsborough (1727 — 1788)
. Henry Moor (1898-1986)

. Henry Irving (1838-1905)

. William Gilbert (1836-1911)

. Arthur Sullivan (1842-1900)

. James Watt (1736 - 1819)

. Thomas Telford (1757 - 1834)

. Isambard Kingdom Brunel (1806 — 1859)
. George Stephenson (1781 — 1848)

. David Livingstone (1813 — 1873)

. Tony Blair (1953)

. Winston Churchill (1874 - 1965)

. Margaret Hilda Thatcher (1925)

. Sir Isaac Newton (1642 — 1727

. Alexander Graham Bell (1847 - 1922)
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28. Robert Burns (1759 — 1796)

HpaBI/IJ'[a npeaocTraBJaCHUA HH(bOpMaIII/II/I B IOKJIAajJ1€

Pazmep A4
Hlpudt Tekcroserii pegakrop Microsoft Word,
mpudT Times New Roman 12
ITons cleBa — 2 CM., CBepXY M cnpaBa — |1 cM., cHu3y — 1
AG3a1HbIi 0TCTY 1 cM ycTaHaBIMBAETCS] aBTOMAaTUYECKH
Ctuiib [Tprmeps! BBIACIISIOTCS KYPCHBOM
HNutepBan MEKCTPOUYHBIN HHTEpBaT — 1
O6bem 1 -2 crpanutpl (10 7 MUHYT YCTHOTO BBICTYIUICHHS )
[Tanka noknaxa Heanosa Mapua Heanoena
ExarepunOypr, Poccus
®I'bOY BIIO VITY, M/I-13
HA3BAHUE JIOKJIAJTIA
CnHCcoK UCIIOJIb30BaHHOM JIMTEPATYypPhl

KpaTkoe conmepkanue craThbd JOJDKHO OBITH MpencTaBieHo Ha 7-10 crmaiigax, BBIOJHEHHBIX B
PowerPoint.

2.4 TloaroToBKa K TeCTy
TecT HampaBileH Ha TIPOBEPKY CTPAHOBEAYECKHUX 3HAHUM M 3HAHUM MEXKKYJIbTYPHOHU
KOMMYHHKAIUu. [l 3TOro cTyaeHTaM HEOOXOAMMO IOBTOPUTH MaTepual, MpPEICTaBICHHBIN B
Coyuanvro-kynomypuou cgepe obwenus no teme «CtpanHbl uzydaemoro sizbikay (A u mup). s
YCIICUTHOTO HAMMCAHUS TeCTa U3YUUTE CICAYIOINN MaTepua:

THE GEOGRAPHICAL POSITION OF GREAT BRITAIN

The United Kingdom of Great Britain and Northern Ireland covers an area of some 244
thousand square miles. It is situated on the British Isles. The British Isles are separated from Europe by
the Strait of Dover and the English Channel. The British Isles are washed by the North Sea in the east
and the Atlantic Ocean in the west.

England is in the southern and central part of Great Britain. Scotland is in the north of the
island. Wales is in the west. Northern Ireland is situated in the north-eastern part of Ireland.

England is the richest, the most fertile and most populated part in the country. There are
mountains in the north and in the west of England, but all the rest of the territory is a vast plain. In the
northwestern part of England there are many beautiful lakes. This part of the country is called Lake
District.

Scotland is a land of mountains. The Highlands of Scotland are among the oldest mountains in
the world. The highest mountain of Great Britain is in Scotland too. The chain of mountains in
Scotland is called the Grampians. Its highest peak is Ben Nevis. It is the highest peak not only in
Scotland but in the whole Great Britain as well. In England there is the Pennine Chain. In Wales there
are the Cumbrian Mountains.

There are no great forests on the British Isles today. Historically, the most famous forest is
Sherwood Forest in the east of England, to the north of London. It was the home of Robin Hood, the
famous hero of a number of legends.

The British Isles have many rivers but they are not very long. The longest of the English rivers
is the Severn. It flows into the Irish Sea. The most important river of Scotland is the Clyde. Glasgow
stands on it. Many of the English and Scottish rivers are joined by canals, so that it is possible to travel
by water from one end of Great Britain to the other.

The Thames is over 200 miles long. It flows through the rich agricultural and industrial districts
of the country. London, the capital of Great Britain, stands on it. The Thames has a wide mouth, that's
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why the big ocean liners can go up to the London port. Geographical position of Great Britain is rather
good as the country lies on the crossways of the see routes from Europe to other parts of the world.
The sea connects Britain with most European countries such as Belgium, Holland, Denmark, Norway
and some other countries. The main sea route from Europe to America also passes through the English
Channel.

United Kingdom of Great Britain and Northern Ireland occupies the territory of the British
Isles. They lie to the north-west of Europe.

Once upon a time the British Isles were an integral part of the mainland. As a result of sinking
of the land surface they became segregated. Great Britain is separated from the continent by the
English Channel. The country is washed by the waters of the Atlantic Ocean. Great Britain is separated
from Belgium and Holland by the North Sea, and from Ireland — by the Irish Sea.

There are several islands along the coasts. The total area of the British Isles is 325 000 km2.
The main islands are Great Britain and Ireland.

The surface of the country is much varied. Great Britain is the country of valleys and plains.

The insular geographical position of Great Britain promoted the development of shipbuilding,
different trading contacts with other countries. It has also allowed the country to stay independent for
quite a long period of time.

THE BRITISH PARLIAMENT

The British Parliament is the oldest in the world. It originated in the 12th century as
Witenagemot, the body of wise councillors whom the King needed to consult pursuing his policy. The
British Parliament consists of the House of Lords and the House of Commons and the Queen as its
head.

The House of Commons plays the major role in law-making. It consists of Members of
Parliament (called MPs for short). Each of them represents an area in England, Scotland, Wales and
Ireland.

MPs are elected either at a general election or at a by-election following the death or
retirement. Parliamentary elections are held every 5 years and it is the Prime Minister who decides on
the exact day of the election. The minimum voting age is 18. And the voting is taken by secret ballot.

The election campaign lasts about 3 weeks, The British parliamentary system depends on
political parties.

The party which wins the majority of seats forms the government and its leader usually
becomes Prime Minister. The Prime Minister chooses about 20 MPs from his party to become the
cabinet of ministers. Each minister is responsible for a particular area in the government. The second
largest party becomes the official opposition with its own leader and «shadow cabinet». The leader of
the opposition is a recognized post in the House of Commons.

The parliament and the monarch have different roles in the government and they only meet
together on symbolic occasions, such as coronation of a new monarch or the opening of the parliament.
In reality, the House of Commons is the one of three which has true power.

The House of Commons is made up of six hundred and fifty elected members, it is presided
over by the speaker, a member acceptable to the whole house. MPs sit on two sides of the hall, one
side for the governing party and the other for the opposition. The first 2 rows of seats are occupied by
the leading members of both parties (called «front benches»). The back benches belong to the rank-
and-life MPs.

Each session of the House of Commons lasts for 160-175 days. Parliament has intervals during
his work. MPs are paid for their parliamentary work and have to attend the sittings.

As mention above, the House of Commons plays the major role in law making. The procedure
is the following: a proposed law («a bill») has to go through three stages in order to become an act of
Parliament; these are called «readings».

The first reading is a formality and is simply the publication of the proposal. The second
reading involves debate on the principles of the bill; it is examination by parliamentary committee.

96



And the third reading is a report stage, when the work of the committee is reported on to the house.
This is usually the most important stage in the process.

When the bill passes through the House of Commons, it is sent to the House of Lords for
discussion, when the Lords agree it, the bill is taken to the Queen for royal assent, when the Queen
sings the bill, it becomes act of the Parliament and the Law of the Land.

The House of Lords has more than 1000 members, although only about 250 take an active part
in the work in the house. Members of this Upper House are not elected; they sit there because of their
rank. The chairman of the House of Lords is the Lord Chancellor. And he sits on a special seat, called
«Woolsack».

The members of the House of Lords debate the bill after it has been passed by the House of
Commons. Some changes may be recommended and the agreement between the two houses is reached
by negotiations.

BRITISH TRADITIONS AND CUSTOMS

British nation is considered to be the most conservative in Europe. It is not a secret that every
nation and every country has its own customs and traditions. In Great Britain people attach greater
importance to traditions and customs than in other European countries. Englishmen are proud of their
traditions and carefully keep them up. The best examples are their queen, money system, their weights
and measures.

There are many customs and some of them are very old. There is, for example, the Marble
Championship, where the British Champion is crowned; he wins a silver cup known among folk
dancers as Morris Dancing. Morris Dancing is an event where people, worn in beautiful clothes with
ribbons and bells, dance with handkerchiefs or big sticks in their hands, while traditional music-
sounds.

Another example is the Boat Race, which takes place on the river Thames, often on Easter
Sunday. A boat with a team from Oxford University and one with a team from Cambridge University
hold a race.

British people think that the Grand National horse race is the most exciting horse race in the
world. It takes place near Liverpool every year. Sometimes it happens the same day as the Boat Race
takes place, sometimes a week later. Amateur riders as well as professional jockeys can participate. It
is a very famous event.

There are many celebrations in May, especially in the countryside.

Halloween is a day on which many children dress up in unusual costumes. In fact, this holiday
has a Celtic origin. The day was originally called All Halloween's Eve, because it happens on October
31, the eve of all Saint's Day. The name was later shortened to Halloween. The Celts celebrated the
coming of New Year on that day.

Another tradition is the holiday called Bonfire Night. On November 5, 1605, a man called Guy
Fawkes planned to blow up the Houses of Parliament where the king James 1st was to open Parliament
on that day. But Guy Fawkes was unable to realize his plan and was caught and later, hanged. The
British still remember that Guy Fawkes' Night. It is another name for this holiday. This day one can
see children with figures, made of sacks and straw and dressed in old clothes. On November 5th,
children put their figures on the bonfire, burn them, and light their fireworks.

In the end of the year, there is the most famous New Year celebration. In London, many people
go to Trafalgar Square on New Year's Eve. There is singing and dancing at 12 o'clock on December
31st.

A popular Scottish event is the Edinburgh Festival of music and drama, which takes place
every year. A truly Welsh event is the Eisteddfod, a national festival of traditional poetry and music,
with a competition for the best new poem in Welsh. If we look at English weights and measures, we
can be convinced that the British are very conservative people. They do not use the internationally
accepted measurements. They have conserved their old measures. There are nine essential measures.
For general use, the smallest weight is one ounce, then 16 ounce is equal to a pound. Fourteen pounds
IS one stone.
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The English always give people's weight in pounds and stones. Liquids they measure in pints,
quarts and gallons. There are two pints in a quart and four quarts or eight pints are in one gallon. For
length, they have inches: foot, yards and miles.

LONDON

As well as being the capital of England, London is the capital of the United Kingdom. London
was founded by the Romans in 43 A.D. and was called Londinium. In 61 A.D. the town was burnt
down and when it was rebuilt by the Romans it was surrounded by a wall. That area within the wall is
now called the City of London. It is London’s commercial and business centre. It contains the Bank of
England, the Stock Exchange and the head offices of numerous companies and corporations. Here is
situated the Tower of London.

The Tower was built by William the Conqueror who conquered England in 1066. He was
crowned at Westminster Abbey. Now most of the Government buildings are located there.

During the Tudor period (16th century) London became an important economic and financial
centre. The Londoners of the Elizabethan period built the first theatres. Nowadays the theatre land is
stretched around Piccadilly Circus. Not far from it one can see the British Museum and the «Covent
Garden» Opera House.

During the Victorian period (19th century) London was one of the most important centers of
the Industrial Revolution and the centre of the British Empire. Today London is a great political centre,
a great commercial centre, a paradise for theatre-goers and tourists, but it is also a very quiet place
with its parks and its ancient buildings, museums and libraries.

LONDON

London is the capital of Great Britain, its political, economic and commercial center. It's one of
the largest cities in the world and the largest city in Europe. Its population is about 9 million. London
is one of the oldest and most interesting cities in the world. Traditionally it's divided into several parts:
the City, Westminster, the West End and the East End.

They are very different from each other and seem to belong to different towns and epochs. The
heart of London is the City, its financial and business center. Numerous banks, offices and firms are
situated there, including the Bank of England, the Stock Exchange and the Old Bailey. Few people live
here, but over a million people come to the City to work. There are some famous ancient buildings
within the City. Perhaps the most striking of them in St. Paul's Cathedral, the greatest of British
churches. St. Paul's Cathedral has always dominated the center of London. It stands on the site of
former Saxon and Norman churches. They latter were destroyed in the Great Fire and the present
building, completed in 1710, is the work of the eminent architect Sir Christopher Wren. It is an
architectural masterpiece.

Londoners have a particular affection for St. Paul’s, which is the largest Protestant Church in
England. Its high dome, containing the remarkable Whispering Gallery, is a prominent landmark
towering above the multistoried buildings which line the river-bank.

The Tower of London was one of the first and most impressive castles built after the Norman
invasion of England in 1066. Since the times of William | various kings have built and extended the
Tower of London and used it for many purposes. The Tower has been used as a royal palace, an
observatory, an arsenal, a state prison, and many famous and infamous people have been executed
within its walls. It is now a museum. For many visitors the principal attraction is the Crown Jewels, the
finest precious stones of the nation. A fine collection of armour is exhibited in the keep. The security
of the Tower is ensured by a military garnison and by the Yeoman Warders or Beefeaters, who still
wear their picturesque Tudor uniform.

Westminster is the historic, the governmental part of London. Westminster Abbey is a national
shrine where the kings and queens are crowned and famous people are buried. Founded by Edward the
Confessor in 1050, the Abbey was a monastery for along time. The present building dates largely from
the times of Henry 3, who began to rebuild the church, a task which lasted nearly 300 years. The West
towers were added in the eighteenth century. Since William | almost every English monarch has been
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crowned in this great church, which contains the tombs and memorials of many of Britain's most
eminent citizens: Newton, Darwin, Chaucer, Dickens, Tennyson, Kipling and etc. One of the greatest
treasures of the Abbey is the oaken Coronation Chair made in 1300. The Abbey is also known for its
Poet's Corner. Graves and memorials to many English poets and writers are clustered round about.

Across the road from Westminster Abbey is Westminster Palace, or the Houses of Parliament,
the seat of the British Parliament. The Parliament of Great Britain and Northern Ireland consists of the
House of Lords and the House of Commons. The House of Lords consists of just over 1,000 members
of the different grades of nobility — dukes, marquises, earls, viscounts and barons.

The House of Commons consists of 650 members. They are elected by secret ballot by men and
women aged 18 and over. Every Parliament is divided into Sessions. Each of these may last a year and
usually begins early in November. The Clock Tower, which contains the hour-bell called Big Ben, is
known over the world. The bell is named after Sir Benjamin Hall.

Buckingham Palace is the official residence of the Queen. The West End is the richest and most
beautiful part of London. It is the symbol of wealth and luxury. The best hotels, shops, restaurants,
clubs, and theatres are situated there. There are splendid houses and lovely gardens belonging to
wealthy people.

Trafalgar Square is the geographical center of London. It was named in memory of Admiral
Nelson’s victory in the battle of Trafalgar in 1805. The tall Nelson's Column stands in the middle of
the square. On the north side of Trafalgar Square is the National Gallery and the National Portrait
Gallery.

Not far away is the British Museum — the biggest museum in London. It contains a priceless
collection of ancient manuscripts, coins, sculptures, est., and is famous for its library.

The East End is the poorest district of London. There are a lot of factories, workshops and
docks here. The streets are narrow, the buildings are unimpressive. The East End is densely populated
by working class families.

PLACES OF INTERESTS IN GREAT BRITAIN

Britain is rich in its historic places which link the present with the past. The oldest part of
London is Lud Hill, where the city is originated. About a mile west of it there is Westminster Palace,
where the king lived and the Parliament met, and there is also Westminster Abby, the coronation
church. Liverpool, the «city of ships», is England’s second greatest port, ranking after London. The
most interesting sight in the Liverpool is the docks. They occupy a river frontage of seven miles.

The University of Liverpool, established in 1903, is noted for its School of Tropical Medicine.
And in the music world Liverpool is a well-known name, for it’s the home town of «The Beatles».

Stratford-on-Avon lies 93 miles north-west of London. Shakespeare was born here in 1564, and
here he died in 1616.

Cambridge and Oxford Universities are famous centers of learning. Stonehenge is a prehistoric
monument, presumably built by Druids, members of an order of priests in ancient Britain. Tintagel
Castle is King Arthur’s reputed birthplace. Canterbury Cathedral is the seat of the Archbishop of
Canterbury, head of the Church of England.

The British Museum is the largest and richest museum in the world. It was founded in 1753 and
contains one of the world’s richest collections of antiquities. The Egyptian Galleries contain human
and animal mummies. Some parts of Athens’ Parthenon are in the Greek section.

Madam Tussaud’s Museum is an exhibition of hundreds of life-size wax models of famous
people of yesterday and today. The collection was started by Madam Tussaud, a French modeller in
wax, in the 18th century. Here you can meet Marilyn Monroe, Elton John, Picasso, the Royal Family,
the Beatles and many others: writers, movie stars, singers, politicians, sportsmen, etc.

5. I1oATOTOBKA K IK3aMEHY
[ToaroroBka K Sk3aMeHY BKIIIOUAET B c€0sl TOBTOPEHHE BCEX M3YUEHHBIX TEM Kypca.
burer Ha sK3amMeH BKIIIOYAET B c€0s TECT U MIPAKTUKO-OPUEHTUPOBAHHOE 3a/IaHHE.
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Haumenosanue XapaKmepucmuKa OYEHOUYHO20 cpedcm@a Memoouxa Hanonnenue COCma@ﬂ}llOWdﬂ
OYEHOUHO20 npumeHeHus OYEHOUHO20 KoMnemeHyuu,
cpeocmea OYEHOUHO20 cpeocmea 8 noonexcawjas
cpedcmea KoC OYEHUBAHUIO
OK3aMeH:
Tect CucremMa CTaHOApTU3UPOBAHHBIX 3amaHui, | Tect cocrout m3 20 | KOC - OreHuBaune
[I03BOJISAIOIIAs aBTOMATU3UPOBATh IPOLEAYPY | BOIIPOCOB. TECTOBBIE YpOBHS 3HaHUH,
U3MEpEHUs ypOBHS 3HAHUW U yMCHUH 3a1aHUs YMCHUH,
00yuJaroIerocs. BJIaJICHUI
IIpaxTuko- 3amanue, B  KoTtopoM oOyuatomemycs | Koauuectso KOC- OueHuBaHue
OpUEHTUPOBAH | MpeAsararoT OCMBICJIUTD peanbHyI0 | 3amanuii B Owiere — | Komrmekr YpOBHSI 3HaHUH,
HOE 3a/laHue po¢eCCHOHATBHO-OPUECHTHPOBAHHYIO 1. 3alaHui YMEHUH U
CUTYaIIHIO [Ipennaratorcs HABBIKOB
3a/laHus 1o

HN3yYeHHBIM TeMaM B
BHAE MPAaKTUICCKUX
CUTYaLUH.
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Henap n 3a5a4u AUCHUTINHBI
Heab 1ucHMNUIMHBI: TOBBIIEHUE UCXOIHOIO YPOBHS BIIAJICHUS UHOCTPAHHBIM SI3BIKOM,
JOCTUTHYTOTO Ha TPENbIIylIed CTyneHH o0pa3oBaHUs, W JOCTHKCHHE YPOBHS HHOS3BIYHOU
KOMMYHHUKAaTUBHOW KOMIIETEHIIUM JOCTATOYHOTO JJisi OOLIEHUS B COLHUAIBbHO-OBITOBOI,
KyJBTYpPHOH U Mpo(ecCHOHATBHON cepax, a TakxKe I JaTbHEHIIero caMooopa3oBaHusl.

Komnerenuuu, popmupyemsbie B npouecce U3y4eHusi JUCHUILINHBI:

00WeKy1bmypHbvle:

- CIOCOOHOCTBIO K KOMMYHHUKAIIUM B YCTHOW M NMUCHBMEHHOW (GopMax Ha PYyCCKOM H
WHOCTPAaHHOM  SI3bIKaxX ISl pEIICHUS 3a/a4  MEXKIMYHOCTHOTO W MEKKYJIbTYPHOTO
B3aumoeiictBus (OK-6);

oowenpogeccuonaivHole:

- TOTOBHOCTBIO K KOMMYHHUKAIIMM B YCTHOW W MHCBMEHHON (hopMax Ha PYCCKOM U
MHOCTPAHHOM SI3bIKaX JJIS peleHus 3a1a4 npodeccuonanbroi aesteabroctu (OITK-2).

Jlns Oocmuodicenus ykazanHoul yeau Heobxooumo (3a1adu Kypca):

- BIIQJICHHEC WHOCTPAHHBIM SI3BIKOM KaK CpEJICTBOM KOMMYHHUKAIIMA B COIHAIBHO-
OBITOBOI, KyJIbTYpHOI U MpodeccuoHalIbHON cdepax;

- Pa3BUTHE KOTHUTHUBHBIX U MCCIICOBATEIHCKUX YMEHUH C UCTIOJIB30BAHUEM PECYPCOB Ha
UHOCTPaHHOM SI3BIKC;

- pa3BuTHE UHPOPMAITMOHHON KYJIBTYPHI,

- pacuIpeHre Kpyro3opa u MoBbIIIeHHE 001Iel TYMaHUTAPHOU KYJIBTYPBI CTYICHTOB;

- BOCIIUTAHWUE TOJICPAHTHOCTH W YBOXKCHHS K JYXOBHBIM IICHHOCTSIM pa3HBIX CTpaH U
HapOJIOB.

MeTtoauyeckne yka3aHHsl MO BBIIOJHEHUIO KOHTPOJBHON palOOThl MpeAHa3HAYEHBI IS
CTYJICHTOB OYHOW M 3a04HOU (opMbI oOydeHUs, oOydaromuxcs mo crnenuanbHoctu 21.05.04
Topnoe oeno.

[TuceMeHHas KOHTPOJIBbHAS paboTa sBISETCS 00S3aTEILHON (HOPMOU npomelcymouHou
ammecmayuy. OHa OTpakaeT CTENEHb OCBOCHUS CTYACHTOM Yy4eOHOro maTepuana 1o
mucruuinae b1.5.1.03 MHocTpaHHbBIN sS3BIK. A UIMEHHO, B Pe3yJIbTaTe OCBOCHHS JIMCIIMILTAHBI
CTYJIEHT JIOJIKEH:

3namo:

- 0c00eHHOCTH (POHETUYECKOTO CTPOSI MHOCTPAHHOTO S3BIKA;

- JICKCUYECKHUE EJMHUIBI COIMAIIbHO-OBITOBOM M aKaJIeMUYECKOW TEMaTHUKHU, OCHOBBI
TEPMUHOCUCTEMBI COOTBETCTBYIOILIETO HAMPABIEHHUS MOATOTOBKH;

- OCHOBHBIE MPABWJIA FPAMMATHYECKON CUCTEMBI HHOCTPAHHOTO SI3bIKA;

- 0COOEGHHOCTHU MOCTPOCHHSI YCTHBIX BBICKA3bIBAHUI U MHUCHbMEHHBIX TEKCTOB Pa3HbIX CTUIIEH
peun;

- MpaBWia PEUYEBOr0 HTHUKETa B COOTBETCTBUM C CUTYyalUsIMH MEXKIUYHOCTHOIO H
MEXKYJIbTYPHOTO OOIIIEHUS B COIMATIEHO-OBITOBOM, aKaJeMUIECKOM U 1eTT0BOM cdepax;

- OCHOBHYIO CTPaHOBEIYECKYI0 HH(POPMAIUIO O CTPaHaX U3y4aeMOrO SI3bIKA;

- JIEKCUKO-TpPaMMaTHUYECKUE SBJIICHUS] MHOCTPAHHOTO sI3bIKa TpodeccroHanbHoN cdephl Iis
pelieHus 3aaa4 npodeccuoHaIbHON NeATeIbHOCTH;

Ymemn:

- BECTH JHWAJIOT/TIONWIOT U CTPOUTH MOHOJIOTMUECKOE BBICKAa3bIBaHWE B TMpeenax
W3YYEHHBIX TEM;

- IOHUMATh Ha CIIyX MHOS3bIYHBIE TEKCThl MOHOJOTUYECKOTO U JUATIOTUYECKOr0 XapakTepa
C Pa3IMYHON CTEMEHbIO TOHUMAHUS B 3aBUCUMOCTH OT KOMMYHUKATHBHOM 3a/1a4H,

- YUTaTh AyTEHTHUYHBIE TEKCTHl MPArMaTHYECKOro, MyOIHIIMCTUYECKOTO, XYA0KECTBEHHOTO
Y HAYYHOTO XapakTepa C MEJbI0 TOJydeHUs 3HAYMMON HH(POpMAaIIHH;

- IepeiaBaTh OCHOBHOE COJIEPKAHKE MPOCTYIIAaHHOTO/TIPOYUTAHHOTO TEKCTA;



- 3alKChIBaTh TE3UCHl YCTHOTO COOOIICHMS, MUCATh 3CCE IO M3YYCHHOW TEMaTHKE,
COCTABJIAATh AHHOTAIIMU TEKCTOB, BECTH JIMYHYIO U JICJIOBYIO ITEPEIIUCKY;

- UCTI0JIH30BATh KOMIIEHCATOPHBIC YMEHHS B ITPOIECCe OOIICHUSI HA HHOCTPAHHOM SI3bIKE;

- TI0JI30BAThCSI HHOCTPAHHBIM SI3BIKOM B YCTHOW M MUCBMEHHOW (OpMax, Kak CpPeICTBOM
po(hecCHOHATTLHOTO OOIICHUS;

Braoemy:

- OCHOBHBIMHU MPHEMAMH OPTaHU3AI[MH CAMOCTOSTEILHON PA0OTHI C SI3BIKOBBIM MaTepHAIOM
C MCITOJIb30BaHHEM y4eOHOM U CIIPABOYHOM JINTEPATYPHI, JJIEKTPOHHBIX PECYPCOB;

- HaBBIKAMH BBIIOJHEHHS MPOCKTHBIX 33JaHUN HA WHOCTPAHHOM SI3bIKE B COOTBETCTBHH C
YPOBHEM SI3bIKOBOH ITOATOTOBKH;

- YMEHHEM NPHUMEHSATH IOJIYYCHHbIC 3HAHUS HMHOCTPAHHOTO sI3bIKa B CBOCH Oymyriei
npo(hecCUOHATBLHON JCSITEITLHOCTH.

TpebdoBanusi K 0(p)OpMIIEHUIO KOHTPOJIbHOMH PadoThI

KontponbHble 3a7aHUs BBINOJHIIOTCA Ha JMCTax ¢opmara A4 B PYKONHCHOM BHUJE,
KpOME TUTYJIbHOTO JucTa. Ha TuTynpHOM nucte (cM. o6pasen; opopmiieHUs: TUTYIBHOTO JIUCTA B
NICYaTHOM BHUJIE) YKa3biBaeTcs (haMIIus CTyJeHTa, HOMEpP TPYIIbI, HOMEpP KOHTPOJIbHOM paboThI
U dhamMuIus pernoaBaTelis, y KOTOPOTro 3aHUMAETCs 00yYaroIHiics.

B koHue paboThl qo/KHA OBITH MOCTaBIEHA MOJANUCH CTYAEHTAa U JlaTa BBITOJIHEHUS
3aJlaHni.

KoHTponbHble 3amaHus ODKHBI OBITH BBIIOJHEHBI B TOW IIOCIIEAOBATELHOCTH, B
KOTOPO OHM JIaHbI B KOHTPOJIBHOU padoTe.

BrImonHeHHYI0 KOHTPOJIBHYIO paboTy HEOOXOJMMO CIaTh MPENOJaBaTeNI0 Al IPOBEPKU
B YCTaHOBJICHHbBIE CPOKH.

Ecim  xouTponmbHast paboTa BbINOJMHEHAa 0e€3 COONMIONEHMUS] U3JI0KEHHBIX — BBIIIE
TpeOOBaHUil, OHA BO3BPAILAETCS CTYACHTY ISl IOBTOPHOTO BHIMOTHEHHUS.

[lo mucturuinae «VHOCTpaHHBIM S3bIK (QHIVIMMCKHI)» MpPEACTaBICHO TPU BapHaHTa
KOHTPOJIbHOM paboTHI.

Howmep BapuaHTa KOHTPOJIbHOM pabOThl ONpeAesnseTcs sl CTyIEHTOB B COOTBETCTBUU C
HavyaJbHBIMU OyKBamH uX (haMuiuii B andaBuTHOM nopsake. Hanmpumep, cTyAeHTHI, y KOTOPBIX

(damMunuyu HauMHAIOTCS ¢ OyKB A, BBINOJHSIOT KOHTPOJIbHYIO padoTy Ne 1 u T.1. (cM. Tabmuiy
Nel).

Tao6mmma Nel
Hauanvhasa Oykea pamunuu cmyoenma N gapuanma Kkonmpoavnoii padomul
A, T,K K H P,V I, II] Nel
b, J1,3,J,O,C,®,4,0, 4 No2
B,E, U, M, I, T, X, I, O Ne3

Coaepxxanue KOHTPOJIbHON PadoThI

Kontponbnas pabota npoBoautcs no teme /. buimosas cgpepa oowenus (A u mos cemwsi)
u meme 2. Yuebno-nosnasamenvuas cghepa obwenus (A u moe obpazoeanue) U HampapieHa Ha
MPOBEPKY CPOPMHUPOBAHHOCTH JIEKCHIECKOTO HABbIKA B PAMKAX 33JaHHBIX TEM.

KontponbHast paboTa Takke HampaBjleHa Ha TPOBEPKY CHOPMHUPOBAHHOCTH
rpaMMaTHYeCKOr0 HaBBIKA B paMKax TEM: TIOPSIOK CJIOB B ITOBECTBOBATEIHHOM H
NOO0YIUTEIHHOM HPEAIOKEHHUSX, TOPSI0K CIOB B BOINPOCUTEIBHOM MPEATIOKEHUH, OE3INUHbIE
NpPE/UTOKEHHUS,,  MECTOMMEHHWsi  (yKaszaTelbHbIe,  JIMYHBIE,  BO3BPATHO-yCHJIUTEIBHEIC,
BOIIPOCUTENIbHBIE, OTHOCHUTENbHbIE, HEONPEAEICHHbIE), UM CYLIIECTBUTEIbHOE, AapTUKIN
(ompeieNICHHBIN, HEOTIPeIeIEHHBIN, HYJIEBO#), GYHKIMK U CIpsKeHHE Taroos to be u to have,
obopot there+be, mms npunaratenbHOe M Hapeuue, CTENEHH CPAaBHEHHS, CPaBHHUTEIbHBIC
KOHCTPYKIIMHU, UMS YHCITUTEIbHOE (KOJMYECTBEHHBIE U MOPSAKOBEIC;, YTEHUE JaT), 00pa3oBaHUE
BUJOBPEMEHHBIX (DOPM Ij1arosia B akTUBHOM 3aJIore.

Pacrnipenienenue Bblllle yKa3aHHbBIX TEM B y4EOHUKeE!



- AraGeksn U. I1. Aurnuiickuii sS3pIK 1711 0akanaBpoB: yueOHOE MocoOue Il CTYACHTOB
By30B / W. Il. ArabGeksH. - PocroB-nHa-llony: ®denmkc, 2017. - 384 c.: un. - (Bsicmiee
obpa3zoBanue) (200 sk3. B oubnmoreke YITY) u yueOHuke:

- KypaBneBa P.M. AHrnmiickuii s3bIK: y4€OHUK: JJIs1 CTYJIEHTOB TOPHO-T€OJIOTHYECKUX
cneuuanbHoctedr By3oB / P. WM. XypasneBa. - Pocros-na-/lony: ®enmxc, 2013. - 508 c. -
(Beicmiee obpazoBanue). - bubmauorp.: ¢. 502 (192 k3. B 6mbimoreke YITY) npencraBieHo B
Tabnuie Ne2:

TaoOmmia Ne2
Hazeanue memot Cmpanuyul yueOHUK08
Acabexan U. I1. | Kypasnesa P.U.
[Topsimok CIIOB B IOBECTBOBATEIBHOM H IMOOYIUTEIHHOM 148 9
PEJIOKEHUSIX
[Topsi1oK CJI0B B BOIIPOCUTEIILHOM MPEIJIOKEHUN 163-170 10, 24
be3nuunbple mpeaoKeHus 149 440
Mectoumenuss  (ykas3aTeinbpHble,  JIMYHBIE,  BO3BpPATHO- 41-55 101, 439
YCUJIMTENBHEBIE, BOIIPOCUTEIHHBIE, OTHOCHUTEIIbHBIC,
HEOIpe/IeJICHHBIEC)
Wmsi cymecTBUTENbHOE 66-78 435
ApTuKIH (OTIpe/IeNIeHHBIN, HEOTIPEICTICHHBIH, HYJIEBOI) 78-84 433
OyHKIMU ¥ cripsbkeHue riaronos to be u to have 102-104 6-8
Oo6opor there+be 105-107 100
Mms npuiaratenbHOe U Hapeune 115 83
CreneHu cpaBHEHUS, CPABHUTENIbHbIE KOHCTPYKLUU 115-121 143
Nms  uyuciaurenbHoe (KOJUYECTBEHHbIE M IOPSIKOBBIE; 261-271 -
YTEHHE J1aT)
OO0pa3oBanue BUIOBPEMEHHBIX (DOpM I1arojia B aKTHUBHOM 193-209 10, 36, 69
3ajore
AHTJIHHCKHH A3bIK
Bapuant Nel

3aoanue 1. 3anoanume nponycKu ¢ nPeodIoHceHUAX, 6blOPAG 0OUH OMEem.

Ipumep: Michael everyone he meets because he is very sociable and
easygoing. He has five brothers and two sisters, so that probably helped him learn how to deal
with people.

A. gets divorced; B. gets along well with; C. gets married;

3aoanue 1 nanpasneno na npogepxy c@opmMupo8anHOCmu 1eKCUUECK020 HABbIKA 8 PAMKAX
3A0AHHBIX MeM.

3aoanue 2. 3anoanume npoORycCKu Mecmoumenuimu some, N0 wuau ux
npou3600HbLIMU.

ITpumep: A: Is anything the matter with Dawn? She looks upset.

B: She had an argument with her friend today.

3adanue 2 nanpaeneno Ha npoeepry CHOpMUPOSAHHOCMU 2PAMMAMUYECKO20 HABLIKA NO

meme ((H€07’lp€()€]léHHbl€ MECMOUMEHUA) .

any,

3aoanue 3. 3anoanume nponycku auunvimu mecmoumenusmu (1, we, you, he, she, it,
they, me, us, him, her, them).

Ilpumep: My teacher is very nice. I like ... . — | like him.

3aoanue 3 nanpaeneno Ha NPOBEPKY CHOPMUPOSAHHOCU SPAMMAMUYECKO20 HABBIKA NO
meme «IUdHbLE U NPUMAICAMENbHbIE MECMOUMEHUSLY .



3aoanue 4. Ilocmasvme 6 npasunvHylo popmy 2nazoi, npeocmasieHHblil 6 CKOOKaXx,
oopawias npu IMoOm HUMAHUE HA UCHONBIOGAHHDBIE 8 NPEOTIOHCEHUAX MAPKEPbI.

IIpumep: Every morning George eats (to eat) cereals, and his wife only drinks (to drink) a
cup of coffee.

3a0anue 4 nanpasneno Ha npoepry CHOPMUPOBAHHOCNU SPAMMAMULECKO20 HABbIKA NO
meme «0bpazoeane 8UOOBPEMEHHBIX (POPM 21a20NA 8 AKMUBHOM 3A]102ex.

3aoanue 5. Cocmagbme eonpocumenvHuvle NPEONOHCEHUA U Oalime KpamkKue omaeemnbl
Ha HuX.

IIpumep: Paul was tired when he got home. — Was Paul tired when he got home? Yes, he
was.

3adanue 5 nanpaenieHo Ha nPosepKy CHOPMUPOBAHHOCMU 2PAMMAMUYECKO20 HABbIKA NO
meme «NOps00K CJLO8 8 BONPOCUMENLHOM NPEONONCEHULY.

KonTposbnas padora
Bapuant Ne2
3aoanue 1. 3anoanume nponyck, evlopas 0OuH 6apuanm omeema.
IIpumep: A British university year is divided into three .
1) conferences; 2) sessions; 3) terms; 4) periods;
3adanue 1 nanpaeneno Ha nposepKy CHOPMUPOBAHHOCMU IEKCUUECKO20 HABbIKA 8 PAMKAX
3A0AHHBIX MeM.

3aoanue 2. Buibepume npasunvhyio gpopmy enazona.
IIpumep: A: | have a Physics exam tomorrow.
B: Oh dear. Physics is/are a very difficult subject.
3adanue 2 nanpaeneno Ha nposepxy CHOPMUPOBAHHOCMU 2PAMMAMUYECKO20 HABLIKA NO
meme «uMsl CywecmeumenvHoe, pyHKyuu u cnpsidicenue 2nazonos o be u to havey.

3aoanue 3. Packpoume ckobku, ynompeous 2nazon ¢ gpopme Present Continuous, Past
Continuous wu Future Continuous.

Ilpumep: | shall be studying (study) Japanese online from 5 till 6 tomorrow evening.

3a0anue 3 nanpasneno Ha nNpoepry CHOPMUPOBAHHOCTIU SPAMMAMULECKO20 HABbIKA NO
meme «06pa306aHue 6’u606peM€HHblx qupM 2lazojia 6 AKMUBHOM 3A102€eN.

3aoanue 4. Cocmasbme 60npocwl K C1108aM, 8bl0EIEHHBIM HCUPHBIM WIPUPHIOM.
ITpumep: The Petersons have bought a dog. — Who has bought a dog?
The Petersons have bought a dog. — What have the Petersons bought?
3a0anue 4 nanpasneno Ha npoeepKy CHOPMUPOBAHHOCIU SPAMMAMUYECKO20 HABLIKA NO
meme «I’ZOp}ZOOK CJ108 6 60NPOCUME/IbHOM npedfzoofcenuu».

3aoanue 5. Iloouepknume npasunvbHblii 6apuanm omeema.
Ipumep: A: You haven’t seen my bag anywhere, haven’t you/have you?
B: No. You didn’t leave it in the car, did you/didn’t you?
3a0anue 5 nanpasneno Ha nNpoeepKy CHOPMUPOBAHHOCIU SPAMMAMUYUECKO20 HABLIKA NO
meme «nopsAa0oK C108 8 BONPOCUMENbHOM NPEOOHCEHUUY.

Kounrpoabnas padora

Bapuant Ne 3
3aoanue 1. 3anonnume nponycku, eblopas 00uH eapuanm omeema.
IIpumep: The University accepts around 2000 new every year.

1) students;  2) teachers;  3) pupils; 4) groups;
3adanue 1 nanpaenieno Ha nposepxy CHOPMUPOBAHHOCMU TIEKCUUECKO20 HABLIKA 8 PAMKAX



300AHHbIX MEM.

3aoanue 2. [locmagbvme 6 npeonoxceHus NOOX00AuUe NO CMBICTY hpazbl:

as red as a beet (cBekiia), as slow as a turtle, as sweet as honey, as busy as a bee, as clumsy
as a bear (meyxuroxkwmii), as black as coal, as cold as ice, as slippery as an eel (u3BopoTIUBBIIT Kak
yrops), as free as a bird, as smooth as silk (riagkuii)

ITpumep: Your friend is so unemotional, he is as cold as ice.

3aoanue 2 nanpasieHo Ha Nposepxy CGHopMuposaHHOCMU SPAMMAMUYLECKO2O HABLIKA NO
meme «ums npujlaecameslbHoe U Hapedue).

3aoanue 3. Ilepeseoume cnedyrouue npeonoHceHus Ha AHZAUNLCKUTL A3bIK.

ITpumep: D10 camast nenHas kaptuHa B Pycckom my3see. This is the most valuable picture
in Russian Museum.

3adanue 3 nanpaenieno Ha nposepxy CHOPMUPOBAHHOCMU SPAMMAMUYLECKO20 HABLIKA NO
meme «CmeneHu CpaeHeRUA UMEHU npulazamelbHoco U Hapetzuzi».

3aoanue 4. Packpoiime ckobku, ynompeous znazon ¢ ¢popme Present Perfect, Past
Perfect wau Future Perfect.

ITpumep: Sam has lost (lose) his keys. So he can’t open the door.

3a0anue 4 nanpasneno Ha NPoGepKy CHOPMUPOBAHHOCIIU SPAMMAMUYLECKO20 HABbIKA NO
meme «06pazoeane 8UOOBPEMEHHBIX (POPM 21a201A 8 AKMUBHOM 3AT102ex.

3aoanue 5. 3aoaiime 6onpocwvl K npeooHceHuAM.
Ilpumep: There are two books. The one on the table is Sue’s.
a) ‘Which book is Sue’s?’ ‘The one on the table.’
b) ‘Whose book is on the table?’ ‘Sue’s.’
3adanue 5 nanpaenieHo Ha nPosepKy CHOPMUPOBAHHOCMU 2PAMMAMUYLECKO20 HABbIKA NO
meme ((l’lOpfiaOK CJ108 6 60NPOCUME/IbHOM npec)fzowceﬁuu».

HEMEIIKHH A3bIK
3aoanue 1. 3anoanume nponycKu ¢ npeodiodHCeHUAX, 6blOPAs 0OUH omeem.
ITpumep: Mein Bruder ... Arzt geworden
A. hat; B.ist; C. wird;
3aodanue 1 nanpasneno na nposepky copmMuposaHHOCmuU 2pamMmMamuyecko20 HaA8blKa No
meme «llaccuenvlii 3a102).

3aoanue 2. Bcmagvme nooxooauwiee 6onpocumensHoe cio6o.

IIpumep: Was machen Sie am Wochenende?

3a0anue 2 nanpasneno Ha NpoeepKy CHOPMUPOBAHHOCIIU SPAMMAMUYECKO20 HABbIKA NO
meme «Bonpocumenvnvle mecmoumenusy.

3aoanue 3. 3anoanume nponycKu 6036PAMHLIMU MECHOUMEHUAMU 6 HYHCHOIL (hopme.

ITpumep: Wo wohnen deine Eltern?

3adanue 3 nanpasieno Ha NposepKy CHOPMUPOBAHHOCIU SPAMMAMUYECKO20 HABLIKA NO
meme «Hpumﬂofcameﬂbele MECMOUMEHUA)).

3aoanue 4. Ilocmaevme ¢ npagunvhyio popmy 21a20., npeocmasieHHblil 6 CKOOKAX.

Ilpumep: Kannst du mir bitte die Marmelade geben? (konnen)

3aoanue 4 nanpasneno Ha nNPoeepKy CHOPMUPOBAHHOCTIU SPAMMAMUYECKO20 HABbIKA NO
meme «MooanbHble enazonvly.

3aoanue 5. Cocmasvome eonpocumenvhsle nPedio0NHceHUs U Oaime KpamKue omeemaul
Ha Hux.



Ilpumep: Sie wohnen in Berlin.

Otser: Wo wohnen Sie? Wer wohnt in Berlin?

3adanue 5 nanpasieno Ha nposepky cOpMUPOBAHHOCMU SPAMMAMUYECKO20 HABIKA NO
meme «Bonpocumeﬂbﬂble npe()ﬂoofceHuﬂ».

DPAHIIY3CKHH A3BIK
3aoanue 1. 3anonnume nponycku 6 npeonoxcenusnx cieoyrouyumu npeoaozamu: de,
a, chez, dans, pour, depuis. vers, avec, devant. en.
ITpumep: Monsieur Dupont est en mission.
3aoanue 1 nHanpaeneno Ha npoepKy cHoOpMUpPOBAHHOCMU SPAMMAMUYECKO20 HABbIKA NO
meme «IIpednocuy.

3aoanue 2. 3anonnume NPONYCKU, @blOepume  NPABUNbHO  YKA3AMETbHOE
npunazamesnvHoe:

ITpumep: Peux-tu me passer ces dictionnaires?

3a0anue 2 nanpasneno Ha NPosepKy CPHOPMUPOBAHHOCTIU SPAMMAMUYECKO20 HABIKA NO
meme « YkazamenbHvle npuniazamenbHuley.

3aoanue 3. I[locmaevme HysCHbBLIL APMUKITL UTU BPEOTIOZ MAM, 20€ IO HE0DX00UMO:

Ilpumep: C’est la salle des études.

3aoanue 3 nanpaeneno Ha NPoepKy CHOPMUPOBAHHOCU SPAMMAMUYECKO20 HABIKA NO
meme « Ynompebnenue ciumHo20 apmurisy.

3aoanue 4. Bvibepume npagunvhyio ghopmy 2nazona:

Ilpumep: Tous les matins, il s’est levé a 7 heures depuis un an.

3aoanue 4 nanpaeneno Ha NPoepKy CHOPMUPOBAHHOCMU SPAMMAMUYECKO2O HABbIKA NO
meme «Cnpsidcenue enazonos 1,2,3 epynnot 6 Présenty.

3aoanue 5. Omeemovme Ha cieodyroujue 60nPoOCHL.

Ilpumep: Ou passez-vous vos vacances d’été? - Je les passe en Crimée.

3aoanue 5 nanpasneno Ha NPoBEPKy CHOPMUPOBAHHOCTIU SPAMMAMULECKO20 HABLIKA NO
meme «JIuunvie mecmoumenus le, 1a, 1esy.

[IpobnemHbIe W CIOXHBIE BONPOCHI, BO3HHUKAIOIIME B Ipollecce M3Y4YeHHs Kypca U
BBIMIOJTHEHUSI  KOHTPOJBHOM  paboThl, HEOOXOAMMO pemarb C  [penojaBareieM Ha
KOHCYJIbTaLIMSIX.

BbinonHeHUI0 KOHTPOJBbHONW pabOThl JOJKHO MPEALIECTBOBATH CAMOCTOSITENILHOE
W3YYEHHE CTYJEHTOM PEKOMEHIOBAaHHOM JINTEPATYPHI.

CrTyneHT moiy4aeT MPOBEPEHHYIO KOHTPOJIbHYIO pabOTy C HCIPABICHUSIMH B TEKCTE U
3aMe4yaHusAMH. B KkoHIe paOOThl  BBICTaBIAETCS  OLEHKA  OTJIUYHO»,  «XOPOLIO»,
«yZIOBJIETBOPUTEIILHO» WIH «HEYIOBJIETBOPUTEIILHOY. Pa6ora c OLIEHKOM
«HEYJIOBJIETBOPUTEIBHO» JIOJDKHA OBITh JOpadOTaHa U MpeACTaBIeHa Ha TOBTOPHYIO MTPOBEPKY.

BoinosiHeHune padoThl HA/X OIIMOKAMU
[Ipn momyyeHUH NPOBEPEHHON KOHTPOJIBHON PabOThl HEOOXOJUMO MPOAHATU3UPOBATH
OTMeYeHHble omuOKu. Bcee 3amanHus, B KOTOPHIX OBLIM C/AETaHbl OLIMOKH WM JIOMYIIEHBI
HETOYHOCTH, CJIEAyeT €lle pa3 BBIIOJHUTh B KOHLE JaHHOW KOHTPOJBHOW paboThI.
KoHTtpomnbHble paboThl ABIAIOTCS y4eOHBIMU JOKYMEHTAaMH, KOTOPBIE XpaHATCS Ha Kadenpe 10
KOHIIa y4eOHOT0 roja.



Kpurepun oneHuBaHNS KOHTPOJIBLHOM padoThI
Ouenka 3a KOHMPOILHYIO padomy ONPEAEIIETCS IPOCTHIM CyMMHPOBAaHUEM OAJIOB 3a
NPaBUJIbHBIE OTBETHI HA BOMPOCHL: | mpaBUiIbHBIN oTBeT = | 6ayut. Makcumywm 44 Garna.

Pe3yabTaT KOHTPOJILHOH PaGoTHI
Konmponvnas paboma oyenueaemcs Ha «OMAUUHO», «XOPOULOY, «YOOBIEMBOPUMENLHOY,
«HEY0081emMEOPUTNENbHOY .
40-44 6amna (90-100%) - orieHKa «OTIHYHOY;
31-39 6asmna (70-89%) - orieHKa «XOPOIIOY;
22-30 6amtoB (50-69%) - orieHKa «YIOBICTBOPUTEIHHON;
0-21 6amna (0-49%) - olieHKa «HEYIOBICTBOPUTEIHHO.
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BBEJAEHUE

CoBpeMEHHBIN YENOBEK )KUBET B MUPE PA3JIMYHOIO POJa OMACHOCTEM, T.€.
SBJICHUM, TMPOIECCOB, OOBEKTOB, IMOCTOSHHO YIPOXAIOIIKUX €ro 3J0POBBI0 H
camoil »xu3Hu. He mpoxoauT u AHs, 4TOOBI ra3eTbl, pajuo U TEJIEBUICHUE HE
NPUHECIH TPEBOXKHBIE COOOIIEeHUsT 00 odepenHoil aBapuu, Karactpode,
CTUXUMHOM  O€JCTBUH, COIMAIBHOM  KOH(JIUKTE WJIA  KPUMHHAIBHOM
MPOUCHIECTBUM, TMOBJIEKIIUX 3a €000l THOenb Joged U TPOMAaJHBIMA
MaTepUalIbHBINA yiepo.

[Io MHEHMIO CHENUAIUCTOB, OAHOM W3 NPHUYHMH CO3JABIICHUCS CUTyalun
SBJISICTCSI HEJAOCTATOYHBIA YPOBEHh OOpa30BaHMsI — OOyYCHUS W BOCHUTAHUS —
YernoBeKa B obOmactu obecreueHus: 0e30MacHON JIeATENbHOCTH. TOJBKO
MIOCTOSIHHOE (POPMHUPOBAHUE B JIIOJAX Pa3yMHOI0 OTHOLIEHUS K OIACHOCTSIM,
nporaraHga 0053aTeTbHOCTH BBITIOJHEHHUS] TPeOOBaHUI O€30MaCHOCTH MOXKET
rapaHTUPOBaTh UM HOPMAJIbHBIE YCIOBUS KU3HU U AEATEIbHOCTH.

B kypce BX]] m3nararoTcs Teopuss M MpaKkTHKa 3allUThl YEJIOBEKa OT
OMAaCHBIX U BPEIHBIX (PaKTOPOB MPUPOTHOTO U AaHTPOIOTEHHOTO MPOUCXOKICHUS
B chepe AesITeNIbHOCTH.

Jauublii  Kypc nmnpeaHa3HaueH s GOpMHpPOBAaHUA y  OyIyIIHMX
CIEIHUAIMUCTOB CO3HATEIBHOTO M OTBETCTBEHHOTO OTHOLIEHUS K BOIpOCaM
0€30MacHOCTH, ISl TPUBUTUS UM TEOPETUYECKUX 3HAHUM U MPAKTHUYECKUX
HaBBIKOB, HEOOXOJMMBIX ISl CO3JaHUsl O€30MacHbIX U OE3BPEIIHBIX YCIOBUU
NESATEIbHOCTH B CHCTEME «YEJIIOBEK — Cpela», NPOEKTHPOBAHUS HOBOM
0e30MacHON TEXHUKHU U 0€30TMacHbIX TEXHOJIOTUH, MPOTHO3UPOBAHUS U MPUHSITHUS
rPaMOTHBIX PEIICHUHN B YCIOBUAX HOPMaJIbHBIX Y YPE3BBIYAMHBIX CUTYAIUH.

B npouecce wnsyuenus kypca bIKJ[ cTymeHTy mNpencTouT pemuTh
CICIYIOIINE 3aJjadyd: YCBOUTH TeopeTndyeckrne ocHOBBI BJXK/I; o3Hakomuthes C
€CTECTBEHHOM CUCTEMOM 3allUThl YEJIOBEKA OT ONACHOCTEW; U3YYUTh CHUCTEMY
MCKYCCTBEHHOM 3alllUTHI B YCJIOBHSIX HOPMAIbHBIX (IITATHBIX) U YPE3BBIYANHBIX
(PKCTpeMaNIbHBIX) CUTYallUi; 0O3HAKOMUTHCS C TMpoOjeMaMu 3a00JE€BaeMOCTH U
TpaBMaTu3Ma Ha MPOU3BOJCTBE; U3YyYUTh BOMPOCHI YIIpaBICHUSI 0€30MaCHOCTHIO
NEATEIIbHOCTH.

VYcnemHoe u3y4yeHHE Kypca CTYJEHTAMU BO3MOXHO MNP HAJIUYHUU
COOTBETCTBYIOILIEH yueOHOU nutepaTypsl. [Ipennaraemoe BHUMaHUIO CTYJIEHTOB
U mpernojiaBareneil yueOHoe mocoOue MOJArOTOBIEHO B COOTBETCTBHM C YUEOHOMU
nporpammoit Kypca b K/ 175t cTyneHTOB BCeX HANPABIEHUM U CIIELIMAIbHOCTEM.



METOINYECKHUE YKA3ZAHUA K OPTAHU3AIIUA
CAMOCTOSATEJIBHOM PABOTBI CTYJIEHTA

B nocnenyroniem paznene mocoOusi MpUBEIEHA pa3BEpHyTas MMporpaMmma
aucuuIuInHbl «be3zonacHocTh ku3HenesTenbHOCTH. OHAa COAEPKUT HAa3BAHMS
pa3ziesioB ¢ YKa3aHUEM OCHOBHBIX BOIIPOCOB M PAa3ZENoOB KaKI0M TeMbl. Kaxxnas
TE€Ma SIBJISIETCSI OCHOBOWM BOMNPOCOB Ha 3ayeT. I[lpum yTeHum jexkuuil mo Kypcy
PENOAAaBaTeNb YKa3blBA€T T€ TEMbl IJUCHUIUIMHBI, KOTOPBIE BBIHOCSTCS Ha
CaMOCTOSTENIbHYIO MpopaboTKy cryAeHTamMu. [ yriayOJeHHOTO OCBOEHUS TEMbI
PEKOMEHAYETCSl TOMOJIHUTENbHAs JIuTeparypa. [Ipy 0OCBOCHUM yKa3aHHBIX HHXKE
TEM PEKOMEH/YeTCs CIEIYIOINUN MOPSATOK CAaMOCTOSITENIbHOM paboThI CTYIEHTA.

1. O3HaKOMBTECH CO CTPYKTYpPOH TEMBI.

2. 1o yueOHMKaM OCBOWTE KaXIbIi CTPYKTYPHBIN 2JIEMEHT TEMBI.

3. Ilpm HE0OXOMMMOCTH WCIOJL3YHTE YKa3aHHYIO JOMOJHUTCIHHYIO
auteparypy. KoHCynpTanuio 1Mo MCHob30BaHUIO JOMOIHUTENBHON JINTEPATYpPhI
BBl MOKETE MMOTYUYUTH y NpErnoaaBaTes.

4. OTBeThTE Ha KOHTPOJbHBIE BONPOCHL. [Ipu 3aTpyJHEHUSIX B OTBETaxX Ha
BOIIPOCHI BEPHUTECH K U3YYEHNUIO PEKOMEHIOBAHHOM JINTEPATYPHI.

5. 3akoHcnektupyite wmarepuan. I[Ipu HTOM KOHCIEKT MOXKET OBITh
HaIlMCaH B BUJI€ OTBETOB HA KOHTPOJbHBIE BOIPOCHI U YIIPAKHEHUS.

[Ipu camocTosTenbHOM paboTe HAJ YKa3aHHBIMH TEMaMH PEKOMEHIYETCS
BECTH 3aIlUCH B KOHCIEKTaX, (OPMHUPYEMbIX Ha JEKIMOHHBIX 3aHATHUSIX MO KYpCY,
U B TOM NOPSAKE, B KOTOPOM JIaHHbIE TEMBI CIEAYIOT M0 y4eOHOM MporpaMme.



TEOPETHUYECKHUE OCHOBbBI BE3OITACHOCTH
AKNBHEAEATEJABHOCTH

OcCHOBHBIC TIOHATHS M ONpeaeNICHUs. XapakTepucTuka (GopM TpyaoBoOit
nestenbHoCcTH. OmacHOCTH cpeabl oouTaHus. OCHOBHBIE TOJIOKEHUS TEOPUHU
pucka. CucTteMHBIH aHaM3 Oe€30MacHOCTH. [IpUHIUIIBI, METOJABI M CpEACTBa
obecrieueHus 0€30IaCHOCTH.

ECTECTBEHHASI CACTEMA 3ALIIUTHI YEJIOBEKA OT
OIIACHOCTEN

AnaToMo-pu3noNornYecKas XapakTepHCTHKa 4YelloBeKa. AHaIU3aTOpBbI
YeJIOBEKA. 3alUTHBIE MEXaHU3MbI OPraHU3Ma.

OBECIIEYEHME BE3OITACHOCTHU JEATEJIBHOCTH B
HOPMAJIBHBIX CUTYALUAX

['enmnodusnueckue u Mereoposiorudeckue ¢gaktopel. [IponsBoacTBeHHAS
nbUTb. MexaHudyeckue omacHoCcTH. OMmacHOCTH MPU AKCIUTyaTallid COCYIOB,
paboTaromux Moja JaBlieHHUeM. MeXaHudecKkue KoJie0aHusT U BOJIHBI.
DneKTpo0e30MacHOCTh. DJIEKTPOMAarHuTHbIE u3NIydeHus. CBETOBOW KJIMMAT.
Nounsupyronme nznydenus. CeroBor knuMmar. MoHusmpyromue u3iydeHusl.
XuUMHYECKHE OMacHOCTH. buonorndeckue omacHocTu. llcuxomorudeckue
ONAaCHOCTH. JKoJoruyeckue omacHoctu. CoumnanbHble onmacHocTh. CaHUTapHO-
TUTUEHUYECKUE TPeOOBaHUS K YCTPONCTBY U COACPIKAHUIO MPEITPUSTUM.

OBECHEYEHUE BE3OIIACHOCTH AEATEJIBHOCTU B
YPE3BBIYAUHBIX CUTYALIUAX

OOmiast  XxapakTepucTUKa 4Ype3BbIUAWHBIX  cuTyauuid. CTuUXHiiHBIC
OenctBus. ABapuuM Ha 0CO0O OINACHBIX OOBEKTaX HSKOHOMHUKH. ABapuu Ha
00BEKTaX TOpPHON MPOMBINUICHHOCTH W TMOA3EMHBIX T€0JO0ropa3BeIOYHBIX
paboT. Upes3BblualiHble CUTyallud, CBA3aHHBIC C MPUMEHEHHUEM COBPEMEHHBIX
cpenctBs nopaxenus. IIporHo3upoBaHne U OIEHKa OOCTaHOBKM MpuU
YpE3BBIYAWHBIX  CUTYalMSAX. 3allATa HACEJIEHUS W  TEPPUTOPUM  OT
Ype3BbIYANHBIX CUTyalUUWd. YCTOMYMBOCTH (PYHKUHMOHUPOBAHUS OOBEKTOB
SKOHOMHUKM B 4YPE3BbIYAHMHBIX CUTyauusix. JIMKBuganusi TOCIEACTBUMN
Ype3BbIYAMHBIX CUTYyallui. EnHas rocygapCTBEHHAs CUCTEMA MPEAYIPEKICHUS
Y JINKBUJALUN YPE3BbIUYANHBIX CUTYALIUM.

3ABOJIEBAEMOCTbB U TPABMATHU3M HA ITPOU3BO/JCTBE

3aboneBaeMocTh. TpaBmaTu3M. MeToibl aHAIHM3a TpaBMaTHU3MA.

YIIPABJIEHUE BE3OITACHOCTbBIO IEATEJIBHOCTHAU

5



[IpaBoBble  OCHOBBI ~ oOecriedyeHusi  O€30MACHOCTU  JIEATEIbHOCTH.
Oo6s3anHOCTH pabotonaTens Mo oOecrneueHrto Oe30MacHBIX YCIOBHH Tpyla.
Bpemst orapixa. IlogroroBka paboTHHKOB K Oe3zonmacHomy Tpyay. Cucrema
yOpaBJICHUS] OXPaHOM TpyAa Ha MPEANPUATHUH. DKOHOMUYECKHE aCIEKThI

OXpaHsbl Tpy/a.
COOUAJIBHASA 3AHIUTA PABOTHUKOB

HAJI30P U KOHTPOJIb 3A COCTOSTHUEM OXPAHBI TPYJIA
OTBETCTBEHHOCTD 3A HAPYIIEHUE TPEFOBAHWI OXPAHBI
TPYJIA



e KOHTPOJIBHBIE BOITPOCHI

1. Ha3oBuTe OCHOBHBIE TEPMHUHBI TEOPUU OE30MACHOCTHU JIEATEIHLHOCTH,
JalTe UX ONpeIesICHuUs.

2. OxapakTepu3yiTe OCHOBHbIE ()OPMBI TPYAOBOU NEATETLHOCTH.

3. Uto moHUMAIOT MOJ OMacHOCThIO cpefbl ooutanua? Kak kmaccuduim-
PYIOT OIACHOCTU?

4. ChopmynupyiTe akCHOMY O MTOTEHITUATIHHOU OMACHOCTH IS TEIHHOCTH.

5. B uem coctout uaeHTudukanus (pacro3HaBaHKUE) OMaCHOCTH?

6. Uto Takoe KBaHTU(UKALIHUA OMACHOCTEH?

7. Ha3oBuTe MeTO b aHaM3a 0€30MMaCHOCTH ACSITEIBHOCTH.

8. [IpuBeauTe MpuMepsl pacyeTa MPOU3BOJICTBEHHOTO PUCKA.

9. B ueM 3akitoyaeTcsi KOHUEMIUS IPUEMIIEMOTO prUcka?

10. Yo Takoe ynpaBiaeHHUE PUCKOM?

11. Oxapakrepu3yite CUCTEMHBIN aHAJIN3 0€30IaCHOCTH JI€ATEIBHOCTH.

12. TlepeuncnuTe MPUHIUIIBI, METOJBI U CpelcTBa olOecrieueHus: Oe3omac-
HOCTH.

13. M3noxxuTe CYHIHOCTh €CTECTBEHHOW CHCTEMBI 3alUTHl YEJIOBEKa OT
OMacCHOCTEMN.

14. JTaitiTe aHaTOMO-(U3UOJIOTHIECKYIO XapaKTEPUCTUKY YEIOBEKA.

15. KakoBa poJib aHaIM3aTOPOB YEJIOBEKAa B OOECIEYeHHH O€30MacCHOCTH
€ro eI TeIbHOCTH?

16. OnummmTe 3pUTENbHBIN, CTyXOBOH M OOOHATEIHHBINA aHAIN3aTOPHI.

17. Onuiunre BecTHOYISIPHBINA, KUHECTETUYECKU M KOXKHBIN aHalIM3aTo-
pHI.

18. UTo moHMMAIOT MOJ 3alUTHBIMU MEXaHU3MaMH YeJIOBEYECKOro opra-
Hu3Ma’?

19. Oxapaktepusyiite neWCTBHE TETUOPU3MUECKHMX M METEOPOJIOTHYECKUX
(baKkTOpOB Ha YEJIOBEKA.

20. Kakoe peiicTBHE OKa3bIBAlOT BBICOKME W HHU3KHE TEMIEPATyphl,
MOBBIIICHHAS U MOHWKEHHAs BIAKHOCTh Ha OPTraHu3M YesloBeKa?

21. Kak AeiicTByIOT Ha OPTaHMU3M UYeIOBEKa BPEIHBIC Ta3bl U Taphl?

22. B deMm 3akitoyaeTcs BpPEIHOE JCUCTBUE TPOW3BOJCTBCHHOW ITBUIM Ha
opranu3m? Kak Benercsa 6opb0a ¢ mbUIbIO?

23. HazoBwute cpencTBa MHANBHIYAIBHOM 3aIIUTHI pAaOOTAIONINX OT MBLIH.

24. Kak kmaccupUIMPYIOT MEXaHUIECKHE OMAaCHOCTH?

25. TIlepeuncnure METONBI M CpPEACTBA 3alIUTBl OT MEXaHWYECKUX
ONaCHOCTEM.

26. VYkaxute, Kak oOecneunBaercs O€30MaCHOCTh MPU 3SKCIUTyaTalluu
COCY/IOB, pa0OTAOIIMX TTO/T TABJICHUEM.

27. Oxapakrepu3yite aeicTBue nHdpasByka U yJIbTpa3ByKa Ha OpPraHU3M U
MEpBI 3aIUTHl OT HUX.

28. OObscHUTE AeicTBHME IIymMa Ha opranu3Mm. llepeducnure meTombl u
CpelICTBa KOJIJIEKTUBHOW Y MHAMBUIYAIbHON 3aIUTHI OT IIyMa.



29. Kaxk 60oproTcs ¢ BuOpaiyeil Ha TOpHBIX MPEATNPUATUIXK?

30. O6bsicHUTE IEUCTBHE SIEKTPUUYECKOTO TOKA HA OPraHU3M YEJIOBEKa.

31. Ykaxure OMacHOCTH, CBSI3aHHBIE C MPUMEHEHHEM AJIEKTPUUECKOTO TOKa
Ha TOPHBIX TPEANPUATHUSAX.

32. Ha3zoBuTe OCHOBHBIE Mepbl 0O€30MACHOCTM MpPHU  HKCILTyaTaluu
AIEKTPOYCTAHOBOK.

33. Ilepeumcnure cpencTBa HWHIAWBUIYATbHOM 3allUThl OT TMOPaXCHUS
AIEKTPUYECKUM TOKOM.

34. B yemM COCTOUT MOJIHHAE3AIINTA 3TaHAI U COOPYKCHHI?

35. HazoBure cmocoObl 3amuThl  paboOTalOMUX OT  BO3ACHCTBUS
AIEKTPUYECKUX U 3JEKTPOMATHUTHBIX MOJEH.

36. Ykaxute Mephl 3allUThl OT HH(PPAKPACHOTO, YIbTPa(UOIETOBOTO H
J1a3€pHOTO V3JIyYEHUH.

37. Kak Binusier ocBenieHue Ha ycious Tpyaa? Ilepeuucnure BubI
OCBEILICHHUSI.

38. VYkaxure cpelncTBa HOPMalM3allMM OCBELICHHS MPOU3BOJICTBEHHBIX
HOMEILEHUH, paboYrX MECT U TOPHBIX BBIPAOOTOK.

39. OxapakTepu3yiTe BUIbl HOHU3UPYIOIMINX U3ITYYCHH.

40. HazoBuTe 0011IM€e MPUHITUIIBI 3aITUTHl OT HOHU3UPYIOIIUX U3TyUEHUH.

41. OxapakrepusyilTe METOJAbl M CpPEICTBA 3alllUThl OT HOHU3UPYIOLIUX
W3JTy4YCHUH.

42. TlepeuncnuTe XUMHYECKUE OMACHOCTH (BPEIHBIC BEIIECTBA) U YKAKHUTE
MEpBI 3aIUTHl OT HUX.

43. Ha3zoBuTe OMOTOTHYECKUE OMTACHOCTU U MEPHI 3aIUTHI OT HUX.

44, YTO MOHUMAIOT MO/ ICUXOJIOTHYECKUMH OTAaCHOCTIMU?

45. Kakue ectecTBEHHbIE (paKTOPbI BO3IEHCTBYIOT HAa Onocdepy 3emin?

46. B yem 3akirouaeTcss aHTPOIIOTEHHOE BO3JICHCTBUE HA PUPOIY?

47. HazoBuTre METOABI W CpPEACTBa OOECHEYEHUs DKOJOTHYECKOM
0€301acCHOCTH Ha TOPHBIX MPEANPHUATHIX.

48. Kakue caHMUTapHO-TUTHUEHUYECKHE TPEOOBAHUS MPEIBSIBISIOTCS K YCT-
POMCTBY U COAEPKAHUIO MPEINPUIATHIA?

49. Yto Takoe uype3BbIYaiiHAS CUTYAIIHS?

50. IlepeuncnuTe MpU3HAKU, XapAKTEPUIYIOIINE YpE3BbIUYANHBIC CUTYAIIUU.
51. Kak knaccupuuupyroT 4pe3BblUYaiiHbIE CUTyal[Mu MO MPUYMHAM BO3HHK-
HOBEHUS?

52. Oxapakrepu3yiiTe CTUXHIHbIE OCICTBUA. Y KaKUTE MEPONPUATHS 110 TIpe-
JTYTPEXKACHUIO U TUKBUIALIMK TIOCIIEICTBUI CTUXUNHBIX O€ICTBUI.

53. Ilepeuucnaure BUIbI aBapuii Ha 0CO0O OIMACHBIX OOBEKTAX SKOHOMHUKH
(HapoaHOTO X035icTBa). B uem 3akiouaeTcss nporiiakTuka BOZHUKHOBEHUS
aBapuil Ha TaKUX 00BEKTAX?

54. Kakue aBapuu TpOUCXOASIT HAa OOBEKTaX TOPHOU MPOMBINLICHHOCTH?
Ykaxxute MeTo bl MPOPUIAKTUKH U TUKBUIAINH TAKUX aBaAPUM.

55. OxapakTepus3yiTe ype3BblUaHbIE CUTYallMU, CBSI3aHHBIE C IPUMEHEHHEM
COBPEMEHHBIX CPEJICTB TOPAKEHHUS.
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56. TlepeuncnuTe OCHOBHBIE MPHUHITUIBI U CIIOCOOBI 3alTUTHI HACENEHUS OT
YPE3BBIYANHBIX CUTYALIUH.
57. Kakue aedcTBUS HAIJICKUT BBIMOJIHUTH HACENCHHUIO MPHU CTUXUMHBIX

OeICTBUAX U aBapusx?
58. Vkaxurte nedcTBUSI HAceJICHHUs MPU BO3HUKHOBEHHH YI'PO3bl HaIlaJICHHS
MIPOTUBHHUKA.

59. Kakue aeicTBuUsl JOJKHO BBIMOJIHATH HACEJICHUE B oyarax MopakxeHus u
MOCJIE BBIXOJIAa U3 HUX?

60. Kakue ¢akTopsl BIUAIOT HA YCTOHYUBOCTDh (DYHKIIMOHUPOBAHUS OOBEKTOB
AKOHOMUKH?

61. IlepeuncnuTe OCHOBHBIC MEPOIPHATHS MO TOBBIMICHUIO yYCTOWYHUBOCTH
(GYHKIIMOHUPOBAHUS 0OBEKTOB YKOHOMUKH.

62. HazoBuTe mNPUHIMINBI OpPTaHU3AIMA ¥ TPOBEACHUS aBapUWHO-
criacaTeNIbHBIX U APYruX HEOTIOXKHBIX pador (ACuJlHP) B upe3BbryailHbIX
CUTYaIUsIX MUPHOTO ¥ BOCHHOT'O BPEMEHH.

63. Kakue npuemsl u ciocoOsl mpoBeaeHuss ACu/IlHP ucnonb3yrores B ouarax
MOPAKEHUS?

64. [lepeunciaure Mepbl 6e30macHocTy npu npoBeaenun ACu/IHP.

65. 1o kakuM TpU3HAKaM KJIacCU(UIIUPYIOT TPaBMbl M HECUACTHBIE CTydau Ha
MIPOU3BOICTBE?

66. [lepeuncnuTe MPUIMHBI TPAaBMAaTU3MA.

67. YkaxxuTe mpUYMHBI HECYACTHBIX CITy4aeB Ha IIaxTax.

68. OnumuTe MOPSAIOK pacciaeloBaHUSI U yueTa HECUACTHBIX CIIy4aeB Ha Mpo-
U3BOJICTBE.

69. B uem 3akirouaercs npoduIakTHKa TpaBMaTu3Ma’?

70. Kakue MeTOIpI MCMIONIB3YIOTCS TIPH aHAJIHM3E TpaBMaTu3Ma?

71. Kak paccnenyrotcs nmpodeccuoHaabHbie 3a007eBaHUs?

72. KTo Ha3Ha4yaeT KOMHCCHIO 1O PacClIeOBaHUIO0 MPO(ECCHOHATBLHOTO 3a-
OoneBanus?

73. Kakum o0pazom ormpesensieTcs OKOHYaTeIbHbIN JAHMarHo3 OCTPOro Mpo-
dheccroHAIBHOTO 3a00JICBaHMS?

74. HazoBute Mepsl MpopUIaKTUKH MPodeCcCHOHATBHBIX 3a00JICBaHHIA.

75. HazoBute Mepsl MpOopUIaAKTUKHI MPOU3BOICTBEHHOTO TpaBMaTHU3Ma.

76. V3nmokuTte MpaBOBBIE OCHOBBI 00ECIICUeHUsT OE30MTaCHOCTH JISATCILHOCTH.
77. Kakue 005S3aHHOCTH BO3JIOXKEHBI Ha aJMUHUCTPALMIO MPEAIPUITHS IO
o0OecrieueHu 0 OXpaHbl Tpyaa?

78. TlepeuncnuTe BHIIBI MOATOTOBKH PAOOTHUKOB K O€30MMaCHOMY TPYAY.

79. YTo moHUMAIOT MOJ CUCTEMOM YINpaBJICHUs OXPaHOU Tpynaa Ha Mpearpu-
ATUAX?

80. Ha3zoBuTe OCHOBHBIE HOPMATUBHBIE IOKYMEHTHI, 0OecTeunBaroIiue 6e30-
MACHOCThH JICSITEIIbHOCTH.

81. KakoBa mpogoHKUTEIBHOCTD €XETHEBHON pabOThI?

82. KakoBa mnpodeccuoHalibHasi TMOATOTOBKA PabOTHUKOB K 0O€30MacHOMY

Tpyy?



83. OnuiuTe cucteMy ynpaBlieHUs] OXPAaHOH Tpy/a.

84. HazoBute poHIBI OXpaHbI TPY/A.

85. YUem oOycnoBnuBaercs 3¢ HEKTUBHOCTh MEPONPUATHI 110 OXpaHe Tpyaa?
86. OnuimTe MeAUITMHCKOE 00CTyKMBaHUE paOOTHHUKOB.

87. Kakue CymiecTBYIOT JbIOTHI U KOMIICHCAIIMH 32 BPEIHBIC M OIMAaCHBIC yC-
JOBUS Tpyaa?

88. IlosicauTe CcyTh 0053aTENBHOTO COIMAJIBLHOTO CTPAXOBAHHs OT HECUACT-
HBIX CJIy4aeB Ha MPOU3BOJICTBE U MPO(eCcCHOHANBHBIX 3a00JIeBaHUH.

89. HazoBute 00s3aTeNbHbIC MPUHIIUIBI 005A3aTEIFHOTO CTPaxXOBaHUs OT He-
CUACTHBIX CIIy4aeB Ha MPOM3BOJICTBE U Mpod3adboeBaHmil.

90. Kto nmeeT mpaBo Ha MOJYy4YE€HHE CTPAXOBBIX BBHIMIAT B CIIyuyae CMEPTH 3a-
CTPaxOBaHHOI0?

91. Kak ocymiecTBISIOTCA CTPaxoBbl€ BBIILJIATHI [0 COLIMATFHOMY CTPaxoBa-
HUIO?

92. Kak Hauucnsiercs mocodue mo BpeMeHHOU HETPYI0CIOCOOHOCTH?

93. KakoB nops0K NpUBJICUEHUS K TUCIUILIMHAPHON OTBETCTBEHHOCTHU ?

94. KTo MOXeT MpUBJIEKATh K TUCHUTIIMHAPHONW OTBETCTBEHHOCTH.

95. KTo MOkeT mpuBIeKaTh K aIMUHUCTPATUBHON OTBETCTBEHHOCTH?

96. B kakux ciiy4asix MPUBJIEKAIOT K yTOJIOBHOW OTBETCTBEHHOCTH?
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3AK/IIOYEHUE

B cpene oOurtaHus delOBEKa IOCTOSHHO TNPHUCYTCTBYIOT €CTECTBEHHBIC,
TEXHOTCHHBIE U aHTPOIIOIE€HHbIEC OIMMACHOCTH.

[ToTHOCTBIO YCTPAHUTh HETAaTUBHOE BIMSAHUE €CTECTBEHHBIX OMACHOCTEH
YEJI0OBEUECTBY J0 HACTOAIIETO BPEMEHM HE yaaeTcs. PeanbHble ycrnexu B 3allUTE
YeJIoBeKa OT CTUXUWHBIX SIBJICHUM CBOJSITCS K OINpPECICHUI0 HanboJiee BEPOSTHBIX
30H UX JCUCTBUS U JUKBUIAIIMHA BO3HUKAIOIINX ITOCJICACTBHUH.

Mup TEXHOTEHHBIX ONACHOCTEH BIIOJHE IIO3HABAEM, M y YEJIOBEKA €CTh
JIOCTATOYHO CIIOCOOOB M CPEACTB ISl 3aUTHI.

AHTpOIOTE€HHBIE OMAaCHOCTH BO MHOIOM OOYCJIOBJIEHBI HEAOCTATOYHBIM
BHUMaHHEM 4YeJIOBeKa K TpolOiieMe O€30MacHOCTH, CKIOHHOCTBIO K PHCKY |
MpEeHEeOPEKEHUIO OMACHOCThIO. YacTo 3TO CBA3aHO C OTPAHUYCHHBIMU 3HAHUSIMHU
YEJIOBEKa O MHPE OIMACHOCTEW W HETaTUBHBIX MOCJIEACTBUSIX HX IPOSBICHUA.
Bo3snaelicTBue aHTPOIIOTE€HHBIX OMACHOCTEH MOXET OBITh CBEJACHO K MHHUMYMY 3a
cyeT OOydYeHHMS HaceleHus M  padoTarolMX  OCHOBaM  0€30MacHOCTH
JKU3HEACATSIILHOCTH.
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PACUYUETHO-ITPAKTUYECKAS PABOTA Ne 1. PACYET
HOTPEBHOI'O BO3AYXOOBMEHA

[eab NpakTUYeCKOro 3aHATHA — 3aKpEIJICHUE TEOPETHYCCKUX 3HAHUH,
MOJyYEHHBIX TPH HM3yYeHUU TeMbl «YelnoBeK W cpema OOWTaHUS: BO3ICHCTBUS
HETaTUBHBIX (PAKTOPOB OKPYKAIOIIEH Cpeabl Ha dYeIoBeKa», M (OPMHPOBAHUC
NPaKTHYECKUX HABBIKOB pacueTa BO3AyX000MEHa B MIPOU3BOICTBEHHBIX MIOMEIICHUIX
HEOOXOJAMMOro Ui OYHCTKM BO3JyXa OT BPEIHOCTEH: JUIsl yHalleHUs BpPEIHBIX
BEIIECTB (BBIJACISIIONTNXCS] BPSIHBIX Ta30B, MAPOB U MBUIH); IJIs yAAJICHUS W3TUITHAX
BOJISTHBIX TIAPOB; IS yIaJieHUs U30bITOYHOTO TeIIa.

Oo6mmue cBegenusi. Cpena oOuUTaHUs — 3TO OKpYXKarollasi yejloBeKa cpea,
OCYIIECTBJISIONIAs Yepe3 COBOKYMHOCTh (PaKTOPOB (PU3MUYECKUX, OUOJIOTHMUYECKHX,
XUMUYECKUX U  COIMAIbHBIX) TMPSAMOE WM KOCBEHHOE BO3JCHCTBHE Ha
KHU3HEACSITEIFHOCTh YEJIOBEKA, €ro 3I0pOBbE, TPYAOCIOCOOHOCTh M MOTOMCTBO. B
KU3HCHHOM IIMKJIE YEJIOBEK M OKpy)Karomas cpeia OOUTaHUS HENPEPbIBHO
B3aMMOJICHCTBYIOT M 00pa3ylOT MOCTOSITHHO JIEHCTBYIOIIYIO CHUCTEMY «YEIOBEK —
cpena oOuTaHus», B KOTOPOH YENOBEK peann3yeT CBOM (PHU3MOIOTUYECKUE U
colMalIbHbIE TTOTpEeOHOCTH. B cocTaBe okpy»Karomiel cpebl BhIACISIOT MPUPOIHYIO,
TEXHOTE€HHYI0, MPOMU3BOJICTBEHHYI0O M OBITOBYIO cpeay. Kaxmas cpema MOXeT
MIPEACTABIATH ONMACHOCTH JIJISl YenoBeka. B gaHHOM paboTe paccMaTpuBaeTcst pacyer
noTpe6HOro Bo3myxoobmena (L M/4), I OYHCTKH BO3IyXa OT BPEHHBIX Ta30B H
mapoB W Uil ynajdeHus W30BITOYHOTO Telila C TIOMOIIbI0 MEXaHMYEeCKON
00111e00MEHHON BEHTUJISIINU.

3apanme. B momemennn oObeMoM V paboTaroT N 4YeNOBEK €O CpeaHei
MPOU3BOAUTEIILHOCTRI0O @ Kakablii. OHU TMPOM3BOJAT TMOKPACKYy U IIMAKIEBKY
U3JIeNTui HUTPO- (Ha OCHOBE aIleTOHA) KpacKaMu, IMAJSIMU | IIMAKJICBKaMHU, TSl 4€TO

HCIIOJB3YETCSl PYYHOE U MEXaHU3UPOBAHHOE 000pynoBaHue. B 3ToM ke moMeneHuu



npousBoautcs naiika N kontaktoB npunoem [IOC-60. IcTOUHHKY TEMIOBBIICICHUS
— o0opynoBaHHE MOIIHOCTbIO PHOM W OCBeTHTENbHAs CETh MOITHOCTHIO PoeB w3
JIOMHUHECIICHTHBIX JIaMI. PacdeTsl BecTH Jisl X0JI0AHOTrO nepuoia roja. [lomemenue
nMeeT K OKOH HampaBIEHHBIX Ha ceBep pasmepamu 2,5X1,75 M C JBOMHBIM
OCTEKJICHHEM U JIepeBIHHBIMU pamamu. Kareropus padot — I (Tspxemas).
Paccuutate mOTpeOHBIH  BO3AyXOOOMEH U OMNpPEACNIUTh  KPaTHOCTh
BO3AyX000OMeHa JiJisi: 1) ucnapeHuid pacCTBOPUTENICH U JIaKOB; 2) MpU MalKe MPUIOEeM
[IOC-60; 3) ynaneHust BBIACISIEMON JIIOABMHU  YIJICKUCIOTHI, 4) yAaJeHUs

U30BITOYHOTO TEILIA.

MeToauka U NOPSIAOK pacyeTa BO3XyX000MeHa JJI OYUCTKHU BO31yXAa.

[ToTpeOHBIN BO31yX000MEH onpeensercs no Gopmyne
Gx1000

L=—— MM, (1.1)

X —Xg
rae L, M*/a — motpe6HsIii Bo3ayxoo0MeH; G, I/4 — KOIHYECTBO BPEAHBIX BEIIECTB,
BBUICIISIOMIMXCS B BO3AYX [OMCIICHHS, X,, MI/M° — IIPEACIBHO HOMYCTHMAS
KOHLIEHTpalusi BPEIHOCTU B BO3JyXe paboueil 30HbI nmoMemeHus, corinacHo ['OCT
12.1.005-88 [1]; X, MI/M® — MaKCHMAJbHO BO3MOKHAS KOHIICHTpAIUS TOW IKe
BPEIHOCTH B Bo3ayxe HaceneHHbIXx MecT (I'H 2.1.6.1338- 03) (14771,

[Ipumensiercss Takke TOHSITHE KpaTHOCTU BO3ayxooOmeHa (N), KoTopas
MOKAa3bIBACT CKOJBKO pa3 B TEUCHHE OJHOTO Yaca BO3JYyX MOJHOCTHIO CMEHSAETCS B
MOMeNIeHNH. 3HadyeHue N [ (| MOXeT OBITh JOCTUTHYTO €CTECTBEHHBIM
BO3yX000MEHOM 0€3 yCTPOMCTBA MEXaHUUECKON BEHTHIISIINH.

KpatHocth BO31yx000MeHa omnpeensiercs no gopmysie

L .
nn =v—nqu, (12)

r7e N, pa3/d — KpaTHOCTh BO3AyXxooOMeHa; L, M3 — noTpeOHBIN BO3ayx000MeH; V,
— BHYTPEHHHUU 00HEM MOMEIIICHNUS, M,
Cornacuo CII 2.2.1.1312-03, kpaTHOCTB BO3yX000MeHa N > 10 HegomycTUMa.

Tak kak X, onpenensercs o tadi. 1.1 npui.1, a X, mo Tadn. 1.2 mpun.1, To mis



pacdyeTra MOTPEeOHOTO BO3AYXO00OMEHAa HEOOXOAUMO B KaXKIOM CIIydae OIpPEaeisiTh

KOJIMYCCTBO BPCAHBIX BCIICCTB, BBIACIIAIOMINXCA B BO3AYX ITOMCIICHHA.

Tabnuya 1.0
Hcxoanbie TaHHBIE JAJI5 pac4éTa NoTpeOHOro BO31yX000MeHa
Ne a, Marepuan n \ N MecTHOCTE Puowm. | Pocs. m
Bap. M/a yeJl. M3 mr/gac kBt | kBT OKOH
1 2 BecuBeTHbI 1 100 40 Ceibckue 10 | 05 2
2 1,5 a’poJax, 2 200 35 HaceJleHHbIE 20 0,5 3
3 1 OKpacka 3 300 | 400 ITYHKTBI 30 1 4
4 2 KHCTBIO 4 400 45 40 1 5
5 3 IIBeTHOI 1 500 305 Maisie ropoga | 200 1 6
6 4 a’poJIakK, 1 600 48 150 | 15 6
7 3,5 OKpacka 1 700 450 200 1 6
bonpnine
8 5 MEXaHU3HP. 1 800 480 100 2 8
ropoja
9 0,2 [IInakneBka 3 80 325 10 0,5 2
10 | 0,3 KHCTBIO 4 200 420 Cenbckue 20 1 4
11 15 IImakneska 1 200 250 HaceJIEHHbIE 30 1 3
12 1 MEXaHU3HP, 2 300 450 MTYHKTHI 40 15 4
13 | 0,8 | Becuserusrit 1 150 300 50 0,6 2
14 1 a’poJiaxk, 2 150 48 Maubie ropoma | 60 0,8 3
15| 1,2 OKpacka 1 120 | 335 70 1 2
16 | 0,7 KHCTBIO 2 200 400 80 1,2 4
bonsnine
17 2 L[BGTHOfI 1 200 280 90 0,6 4
ropoja
18 | 2,5 a’poJIakK, 2 400 480 100 | 0,8 6
19 | 2,2 OKpacka 1 400 290 Cenbckue 150 | 1,2 8
20 | 1,8 | MexaHH3Hp. 2 600 300 HaceJIEHHEIE 200 | 1,5 8
21 | 0,3 [IInakneBka 1 80 200 MYHKTBI 250 | 0,5 |
22 | 04 KHUCTBIO 2 100 250 300 | 0,6 2
Mautsle ropoaa
23 1 IIInakmeBka 1 150 242 60 1 2
24 1 MEXaHU3HP. 2 400 440 bonpime 80 1 3




25 | 15 | IllmakneBka 1 100 270 ropoja 100 | 1,2 4
26 2 KHCTBIO 3 200 180 150 | 0,5 6

PaCCMOTpI/IM OTACJIBHBIC XaPAKTCPHBIC CIIYy4YaH BBIACICHUA BPCAHBIX BCIICCTB B

BO3AYyX INOMCIICHHUA U OIIPCACIICHUA HOTp€6HOI‘O BOB,ZIYXOO6M€H3..

1.1. Onpeaenenue BO31yX000MeHa MPH NCTIAPEHUH PACTBOPHUTEJIEl H JIAKOB

Hcnapenue pacTBOpUTENIEd M JIAKOB OOBIYHO MPOMCXOJUT MpPHU IMOKPACKE
paznuyHbIX u3nenuid. KonudecTBO JETydux pacTBOPUTENEH, BBIICIAIOMINXCSI B

BO3/lyX€ MOMEILIEHUI MOXKHO ONPEEIUTh MO cleayrouen hpopmyie

G = & (1.3)

100

e a, M°/4 — CPemHssl MPOM3BOAUTEIBHOCTh MO MOKPACKE OXHOTO pabodero (Ipw
PYYHOI TIOKpacke KHCTBIO — 12 M%/4, mynbBepusatopoM — 50 mM7/4); A, t/m* —
pacxoJ JIAKOKPaCOYHBIX MarepuanoB;, M, % — MPOIEHT JIETy4YuX pPacTBOpPUTENCH,
coJiep KaIuXCs B JAKOKPACOYHBIX MaTepuajiax; N — 9uciio pabounx, OJHOBPEMEHHO
3aHATHIX Ha TIOKPACKE.

YucneHHble 3HaUYCHUS BeTUYUH A 1 M onpeaesitorcs no 1adi. 1.3 mpun. 1.

IMpumep. OnpenenuTs KOJIWYECTBO BBIACISAIONIUXCS B BO3IYyX IOMEIICHUS
JIETY4YUX PACTBOPUTENIEH.

Pemenue:

[To Tabn. 3 mpun. 1 ayig IBETHOTO ad’pojiaka TPH OKPAaCKe pacCHbUICHUEM
Haxomum, 4to A = 180 /Mm%, m = 75 %, torqa G = 50-180-75-2/100 = 13500 1/u.
Jlanee ompenensieM MOTPEOHBIM BO3AyX000MeH B momernieHuu 1mo Qopmyne (1.3).
Haxogum mis amerona u3 tabdn. 1.1 u 1.2 mpun. 1, uto x, = 200 Mr/M3, X, = 0,35
mr/m°, Torma L = 13500-1000/(200 - 0,35) = 67500 m*/u.

Ortser: L = 67500 m*/u.



1.2. Onpenenenne NoTpeGHOr0 BO31yX000MeHAa NMPHU NMaiiKe 3J1eKTPOHHBIX CXeM

[Taiika OCyHIECTBIISIETCS CBMHILIOBO-0JI0BSHHBIM mpunoem [10C-60, koTtopslit
conepxut C = 0,4 nonu o6bema cBunia u 60 % onosa. Haubomee s10BUTH a3p03071
(mapsl) CBUHIIA.

B nporuecce naiiku u3 npumnos ucnapsercs 1o B = 0,1 % cBuHua, a Ha 1 maiiky
pacxoayercst 10 mr mpunost. [Ipu yucne naek — N, KOJTUYECTBO BBIJEISAEMBIX MAPOB
CBHUHIIA OTIpeJieNsieTcs: o popMmyiie

G=CXBXN,wmr/u, (1.4)
rae G, r/4 — KOJM4eCcTBO BBIACISIEMBIX MapoB cBUHIA; C — cojepikaHue CBUHIIA,

B — % cBunma; N — umncio maek.

IMpumep. B nomemmennn 06bemoM V,, = 1050 M° TpH YelIoBeKa OCYIIECTBISIOT
naiiky npunoem [10OC-40 ¢ mpousBogutenbHOCThIO IO 100 KOHTakTOB B yac. Haiitu
TpeOdyeMyIo KpaTHOCTh BO3/TyXO0OOMEHa.

Pemienne:

[To dopmyne (1.4) onpenesnseM KOIUYECTBO adpo30Ji€il CBUHIIA, BBIACISIEMBIX
B Bo3nyx: G = 0,6-0,001-10-100-3 = 1,8 wmr/4. [lamee ompenensieM MNOTPEOHBIN
BO3ayx000MeH 1o hopmysie (1.1). Haxonaum u3 tadi. 1.1 u 1.2 npun. 1 ans cBuHUA U
ero coemubenuii x, = 0,01 mr/m>; x,, = 0,001 mr/m°. Torma L = 1,8/ (0,01- 0,001) =
200,0 m*/u.

OtBet: L =185,5 M/a,

1.3. Onpenesnenue BO31yX000MeHa B KUJIbIX M 00111eCTBEHHBIX MOMeEIIeHUsIX

B >kuibIX v OOIIECTBEHHBIX MTOMEIIEHUSX TOCTOSTHHBIM BPETHBIM BBICIICHUEM
sBisieTCs BblAbIxaemas Joabmu  yriekuciaora (CO,). OnpexaeneHue MnoTpeOHOTO
BO3/IyXO00OMEHa TMPOU3BOAMUTCS IO KOJMYECTBY YIJIEKHUCIIOTHI, BBIACISIEMON

YCJIIOBCKOM H IIO0 HOHYCTHMOﬁ KOHICHTPpAaI1 e€.
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KonudecTBO yrieKkwWcioThl B 3aBUCHUMOCTH OT BO3pacTa 4eliOBeKa W
BBITIOJTHSIEMOM PabOThI, a TaKKe IOMYCTUMbBIE KOHIICHTPAIIMU YIJIEKUCIOTHI IS
Pa3JIMYHBIX TTOMEIICHUH TTpuBeaeHBI B Ta0. 1.4 1 1.5 mpui. 1.

CopeprkaHue yriaeKUCIOTHI B aTMOC(HEPHOM BO3AyXE MOXHO OIPEAEIUTH TI0
XUMUYECKOMY COCTaBy Bo3ayxa. OjHAKO, y4MTHIBasl MOBBIIIEHHOE COJEPKaHUE
YIIIEKUCIOTHI B aTMOC(Eepe HACENEHHBIX MyHKTOB, CIEAyeT MPUHUMATh MPU pacuere
conepxanusi CO, ciemyroniue 3Ha9eHHsI: U CEIbCKUX HaceIeHHBIX MyHKTOB — 0,33
JI/M?’, U1t Mastbix Topo1oB (110 300 Teic. xuteneit) — 0,4 J]/M3, JU1s1 OOJIBIITUX TOPOJIOB

(cBbrmre 300 ThIc. sxuTeneit) — 0,5 /M’

IMpumep. Onpenenuts NOTPEOHYIO KPATHOCTh BO3TyXO0OMEHA B MTOMEIICHUH,
rjae paboTaroT 3 yenoBeKa.

Pemienne:

[To Ta6bn. 1.4 npun.l onpenensem konudecTBO CO,, BBIICISIEMON OJHHM
yeoBekoM ¢ = 23 n/u. Ilo Tabm. 1.5 npun. 1 omnpenenseMm JOMyCTUMYIO
koHreHtparuoo CO,. Torma x, = 1 /M3 u conepxkanue CO, B Hapy)KHOM BO3IIyXE
U1 GOJIBIIMX TOPOIOB X, = 0,5 1m/M° .OmpenemnsieM MOTPeGHBIH BO3IyX00OMEH IO

dopmyie (1.1) L =23-3/(1- 0,5) = 138 m*u. OtBer: L = 138 M*/u.

1.4. Onpenesnenne NOTPeOHOr0 BO3yX000MeHAa NMPHU Bbl/IeJIEHNH I'a30B (MapoB)

gepe3 HENJIOTHOCTH anmnmaparypbl, HAXOSIIEHCS M0/ JaBJIeHUEM

[IpousBoAcTBEHHAs ammapaTrypa, padoTaromas MoJl JaBJI€HUEM, KaK MPaBUIIO,
HE SBJSIETCS BHOJHE TepMeTHyHOU. CTeneHb TepMETHYHOCTH —ammnapaTypbl
YMEHBIIAETCS NO Mepe e€ u3Hoca. Cuurasg, 4TO NPOCAYMBAHUE Ta30B YEpE3
HETJIOTHOCTU TIOJYMHSACTCS TeM K€ 3aKOHaM, YTO M MCTCUYCHHUE uepe3 HEeOOJbIINe
OTBEpCTHsS, W, TMpeArnojaras, 4YTO WCTCUCHHE TMPOUCXOAUT aauadaTUYECKH,

KOJIMYCCTBO Ia30B, IMPOCOYMUBIIUXCA YCPC3 HCIJIOTHOCTHU, MOKHO OIPCACINTL II0

bopmyre



G=k><c><i/g,1<r/q, (1.5)

rae K — KO3 PHUIMEHT, YIUTHIBAIONINI TTOBBIIICHUE YTEUKU OT H3HOCA 000PYAOBaHHS
(k = 1-2); ¢ — koahdurueHT, yYUTHIBAIONINN BIMSHUE IaBICHHUE T'a3a B almnapare; V —
BHYTPCHHUU 00BEM ammaparypsl U TPyOOIPOBOJOB, HAXOASAIIMXCS TOJ] JaBICHUEM,
M>; M — MONeKyIApHBII BEC ra3oB, HAXOAAIMXCA B ammaparype; T — aGCcomoTHas

TeMIeparypa ra3os B anmnaparype, K.

Tabnuya 1.2
Koa¢duuuenrt, yauTsiBaomuil BJMsiHUE JaBJICHHE ra3a B anmnapare
JlaBnenue p, atT™M 1o 2 2 7 17 41 161
c 0,121 0,166 0,182 0,189 0,25 0,29

IIpumep. Cucrema, cocrosiimas U3 anmapaToB U TPyOOIPOBOAOB, 3aIMOJIHEHA
cepoBojiopoioM. Pabouee napieHue B ammapaTtype p, = 3 aTM, a B IPOBOISIIMX
TpyGompoBonax p,=4 arm. BHyTpeHHHH 00BeM ammaparypel V, = 5 M°, 00BEM
Tpy6OnpoBOIOB, Vy = 1,2 m°. Temmeparypa rasa B ammaparype — t, = 120 °C, B
TpybonpoBoze — t,, = 25 °C. Onpenenuts MOTPEOHBIH BO3LYX00OMEH B IOMEIICHUH.

Pemenne:

OmpenensieM BeIUMUMHBI yTedek cepoBogopoaa (H,S) wu3 ammaparypbl u
TpyoonpoBooB. [Ipuaumaem k = 1,5; ¢ = 0,169 (mo Tabn. 1.2); M = 34, ana H,S;

VYTeuka raza u3 anmapaTrypbl COCTaBJISCT:

s 34
G,=15%0,169% E=D’3?2

VYTeuka raza u3z TpyOONpPOBOIOB COCTABIISIET:
Grp = 1,5% 0,172 1,2 = 0,104
G=G,+ Grp = 0,372+ 0,104 = 0,476,kr/4

Ucnonp3ys nannpie Tadi. 1.1 npuit. 1, HaxoamM, 9To ISl CEpOBOIOPOIA



x, =10 mr/m; x, = 0,008 mr/m>. [ToTpeOHEbIIT BO31yX000MEH paBeH

L 4761000
~ (10 —0,008)

— 476381 M°/q

OtBet: L =47638,1 M3/

BBIBOIIZ B BO3AYX IMOMCHICHWA OOHOBPEMCHHO MOTYT BBIACIATHCS HCCKOJIBKO
BPCAHBIX BCIIICCTB. IIo I[CﬁCTBPIIO Ha OpraHu3M 4YCJIOBCKa OHH MOTI'YT OBITH
OJHOHAITPABJICHHBIMU W PAa3HOHAIIPABJICHHBIMU. I[J'ISI OQHOHAITPABJICHHBIX BCIICCTB
PAaCUCTHBIC 3HAYCHUA HOTp€6HOFO BOSI[YXOO6M€H& CYMMHUDPYIOTCA, a AOJid
Pa3HOHAIIPABJICHHBIX BCHICCTB BI)I6I/IpaeTC5I HauOoJIbIIIee 3HAYCHHE HOTp€6HOFO

BO3/1yXO00OMeEHa.

Ipumep. [lnsg mnepBoil BpEeIHOCTH B BO3AYyXe paboueld 30HbI — BPEIHBIX
(TOKCHYHBI) BEIIECTB B PACCMOTPEHHBIX MPUMEpPaX BCE OTHOCATCS K BEIIECTBAM
Pa3HOHAIIPABJICHHOIO JEWCTBHUSA, MO3TOMY NPHUHMMAeM K JalbHEHIIEMY pacuery
MaKCHMAJIbHOE€ M3 TMOJYy4YeHHBIX 3HaueHuit, T. e. L = 67500 M/d (moTpeOHbIH
BO3IyX000MEH JJIsl TAPOB PACTBOPUTENIEH ITPU OKPaCKe).

JUis  TOpoOBEpKHM COOTBETCTBUS TPEOOBAaHUSM  YCTPOMCTBA  BEHTUJISILIUU
OIIPEICITIM KPaTHOCT BO3AyX006MeHa N = 67500/4800 = 14,1 4. JlanHOE 3HAYCHHE
TPEBBIIIACT YCTAHOBICHHYIO BeTHuuHy — 10 4™, 103TOMy HEOOGXOAMMO MPUHATH
JOTIOJTHUTENBHOE PELIEHUE MO YCTPOMCTBY BEHTWISILMM B momelieHud. Hanpumep,
TaKUM pELICHUEM MOXXET OBbITh HCKIIOYEHHE paclHpOCTPAaHEHUs OT JBYX MeECT
OKpAacKM pPACTBOPUTEIEH MO BCEMY IOMEIICHUIO 33 CYET NPHUMEHEHMS MECTHOMU
BBITSDKHOUM BEHTUJISLIUM.

Pacyer 00bEMa BO3ayXa ydasiieMOro MECTHOM BEHTHJISILMEH OMpEeNseTcs Mo
dbopmyie
3
Lyg = F X v X 3600,™ /4, (1.6)

< 2.
rac F— IIo1aab CCYCHHU BCAChIBAIOIIUX OTBEPCTUHU, M, V — CKOPOCTb BO31yXa



B CCUCHHWHM BBITSDKHOW BEHTWIAIMHU, M/C. PexomeHayeTcs NpUHMMATh 3HAYCHUE
ckopoctu B uaTepBaie 0,8-1,5 m/c.
Takum 00pa3oM, MOTPEOHBIA BO3MYXOOOMEH [UIsI OCTABIIUXCS BPEIHBIX
BEIIECTB IPHHIMAEM JUIS BbIICICHHIT cepoBogopona: L = 47638,1 m/u.
ITIpoBepka:
n=47638, 1/4800=9,9 u™.

1.5. Pacuét moTpeOHOro Bo31yx000MeHa I yAaJdeHUs M30bITOYHOI0 TeIia

Pacuer HOTpe6HOFO BOBﬂYXOO6MEHa, L YOaJICHUA M30BITOYHOIO TeIia

MIPOU3BOJIUTCS IO popMyJie

[ = Just M3/, (1.7)

1pXcit !
rme L, My — noTpeOHBINH BO3ayX000MeH; Q,,5, KKal/d — U30BITOUHOE TEIUIO; Y, =
1,206 kr/mM® — ymempHas Macca NMPUTOYHOTO BO3yXa; C; = 0,24 kkaw/kr(lrpax —
TEIUIOEMKOCTh BO3IyXa;

At=t_, . —t.,°C (1.8)

EBIX op !
1€ ty, 'C — TEMIIEpaTypa yAAIIEMOro Bo3ayxa; ty,, “C —TemiepaTypa NpUTOYHOTO
BO3yXa.
Benmuunna At mpu  pacuerax  BbIOMpaeTcsi B 3aBUCHUMOCTH  OT
TEIIOHATPSIKEHHOCTH Bo3ayxa — Q,: mpn Q, < 20 kkan/m*a At = 6 °C; mpu Q, > 20

KKaja/M° 4 At = 8 °C;

Q, = “i;’:ﬁ, kan/ M-, (1.9)

rie V,, M° — BHYTPeHHHUI 06BeM OMEIICHSI.
Takum oOpazom, aJs onpeaeraeHus: NToTpeOHOro BO3AyX000MeHa He0OX0AUMO

OTIPENEINTh KOJIMYECTBO U30BITOYHOTO TeIlIa 1Mo hopmyIie

Quaﬁ = Qu:uﬁ + QDEE + Qﬂ: + Qp - QDT,.-:[ , KKan/4, (110)
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rne Q.s, KKan/u — Termno, BeiAensemMoe obopymoBaHueM; Qe KKai/d — TeIwIo,
BBIJICIIIEMOE CHUCTEMOM ocBemmieHus; Q,, KKaja/d — TEIUIO, BBIACIIEMOE JIOJbMU B
nomeuieHny; Q,, KKaja/du — Temao, BHOCUMOE 3a CUET COJHEUHON panuanuu; Qo
KKaJI/9d — TETUIO0T/1aua €CTECTBEHHBIM ITyTEM.

OmnpenensieM KOJIMYECTBO TEIIa, BBIJICIIEMOr0 000pY/I0BaHHEM

Q. = 860X P,z X v, krkan/u (1.11)

rie Y; — kodhdummeHT mepexoda TEIUIa B TMOMEIIEHWE, 3aBUCAIIMNA OT BHA
obopynoBanus; P, kBT — Mo1mHOCTE, moTpediisemMas 000py0BaHUEM;

Pnﬁ = PHDM X Y2 X NE X Ya, KBT, (112)
rae Py, KBT — HOMMHaNbHAs (yCTaHOBJIEHHAs!) MOIIHOCTH 3JIEKTPOOOOPYI0BAHUS
nomenieHus; Y; — KOI(DPUIMEHT HCIOIb30BaHMS YCTAHOBJICHHOM MOITHOCTH,
VYUTHIBAIOIIMN  TIPEBBIIICHHE HOMHHAJIBHOW  MOIMHOCTH  Haa  (aKTHUCCKH
Heo0xoauMoi; Y3 — KOIQOUIMEHT 3arpy3KH, T.€. OTHOIICHUE BEJIMYUHBI CPETHETO
MOTPEOJICHUS MOIIMHOCTA (BO BPEMEHHM) K MaKCUMallbHO HeoOxoaumout; Y, —
K02 PUITMEHT OTHOBPEMEHHOCTH PabOTHI 000PYAOBaHHUS.

HpI/I OPUCHTHUPOBOYHBIX pacucrax IIPOU3BCIACHUC BCCX YCTBIPCX

KO3(PHUIIMEHTOB MOKHO NPUHUMATh PABHBIM:

Y1 X ¥, X¥3 Xy =0,25 (1.13)
OHpeIIGJ'IﬂeM KOJIMYCCTBO TCILJIa, BBIACIACMOTIO CUCTEMOM OCBCIICHHUA
Qocs =860 X ey X aff X cos(g), (1.14)
raie o — Kod(. mepeBoja SJIEKTPUUECKON HSHEPTruM B TEIUIOBYIO [JIsi JIAMIIBI

gakamuBanus o = 0,92 — 0,97, momuHecnenrroil mamnsl oo = 0,46 — 0,48; b —
KO3 PUIIMEHT OJHOBPEMEHHOCTH paboThI (Tipu paboTe BceX CBETHIBLHUKOB D = 1);
cos (p) = 0,7 — 0,8 — kosbdunuent momHOCTH; P,;, KBT — MoOIIHOCTB
OCBETUTEJIbHOW YCTaHOBKHU.

OmnpenensieM KOJIUYECTBO TEIJIa, BHIAEISIEMOr0 HaXOASIIMMUCS B TTOMEIICHUH

JIIOJIEMU

Q.= NXgq,, (1.15)
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rae N — KOJIM4eCcTBO JIF0/Ie B TOMEIICHNH; (], KKaJI/d — TETUIOBBIICIICHUS OHOTO
yejoBeka Tabu. 1.6 npui. 1.
OmnpenensieM KOJTUYECTBO TEIJIa, BHOCUMOTO 32 CYET COJTHEYHOU pajraliiu

Qp =KXS5X Gy, (1.16)

riae K — KOTH4ecTBO OKOH; S, M° — MIIOMIA/(b OHOTO OKHA; (ocr, KKAI/d — CONHEUHAS
paauaIys yepe3 OCTEKJICHHYIO MOBEPXHOCTh Tabu. 1.7 mpuit. 1.

OnpenensieM TEIIOOTAAYY, MPOUCXOISAIIYI0 €CTECTBEHHBIM IyTeM. Ecnu HeT
JIOTIOJIHUTENBHBIX YCIOBHH, TO MOXKHO CYMTaTh OPUEHTHPOBOYHO, YTO Qory = Q,
JUISL XOJOJHOTO W TIEPEXOAHOr0 MEepUOAOB rofa (CpeaHecyTouyHasi TemIiiepaTypa
HapyxHOro Bosayxa Hmwke +10 °C). Jlng Temnoro mepuoza roga (CpeaHECyTOUHAs

TemmnepaTypa Bo3ayxa Bbinre +10 °C) nmpurumaem Q.. = 0.
OO0mmii BbIBOA: Cpeny MOJYYEHHBIX PACUYETHBIX 3HAYEHUW IOTPEOHOIO

BO3I[YXOO6MGH& AJIs1 BPCAHBIX BCIICCTB U YAAJICHUA M30BITOYHOT'O TEIIa BI)I6I/IpaCTC}I

HauOoJIbIIIee 3HAUCHUE TOTPEOHOT0 BO3TyX000MEHa.
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[Ipunoxenue 1
Tabnuya 1.1
IIpenesbHoO-A0MyCTHMBIC KOHIIEHTPALMH BPEAHbIX BelIECTB B AaTMOC()epHOM

Bo3ayxe HacejeHHbIX MecT (I'H 2.1.6.1338-03)

HawnmenoBanme ITJIKm.p., ITJIKc.c., ArperatH

BPEIHBIX BEIIECTB mr/m® Mr/m® COCTOSIHHE
A3oTa IHOKCHUL 0,085 0,04 ol
A3ora okcun 0,6 0,06 I
AKponeuH 0,03 0,03 ol
Awmutauerar 0,10 0,10 ol
AMMuak 0,2 0,04 I
Auero” 0,35 0,35 ol
bensuH (yrieBoopobl) 5,0 15 II
benson 15 0,1 I
byran 200 - i
Byrunanerar 0,1 0,1 i
Buunuianerar 0,15 0,15 ol
Juxnopatan 3,0 1,0 ol
Kcunon 0,2 0,2 n
Maprasen u ero coeAMHEHUs 0,01 0,001 a
Mertuianerar 0,07 0,07 o
MBIIIBSK U €r0 HEOPT. COCTUHEHUS - 0,003 a
O30H 0,16 0,03 i
[Teute (kpemuecoaepxkaras — 6osee 70 %) 0,15 0,05 a
[Teu16 HeTOKCHYHAS (PUOPOTEHHOTO EHCTBHU) 0,5 0,15 a
Prytu xnopup (cyiaema) - 0,0003 a
Caxa 0,15 0,05 a
CBuHEI ¥ €r0 COeTUHEHUS 0,001 0,0003 a
CepHHUCTBIN aHTUAPUT 0,5 0,15 it
Cepnast KUCIIOTa 0,3 0,1 a
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[Tponomxenue tadmn. 1.1

HaunmenoBanme ITJIKwm.p., IT1JIKc.c., ArperatH

BPEIHBIX BEIIECTB mr/m® Mr/m® COCTOSIHHE
CepoBogopon 0,008 - 1|
Cepoyriepon 0,03 0,005 I
Crnupt OyTHIIOBBII 0,16 - 1|
CrupT u300yTHIOBEII 0,1 0,1 |
CrnupTt METHUIIOBBIH 1,0 0,5 ol
CnupT STUIOBBIN 5 5 1|
Crupon 0,04 0,002 I
Tonyon 0,6 0,6 ol
Yriieposa OKcHl 5,0 3,0 II
denon 0,01 0,003 II
dTopucThie coequHeHus (ra3000pa3HbIe) 0,02 0,005 1|
Xnop 0,1 0,03 II
XITOpUCTHIN BOAOPO] 0,2 0,2 i
OTHIalerar 0,1 0,1 ol

HpI/IMe‘laHHC: IT — ITapPbI /M raspl; a — a3po030Jib
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Tabnuya 1.2

HpeﬂeﬂbHO-IlOl'lyCTlfleIe KOHIECHTPAIUM BPEIHBIX BEIIECCTB B Bosnyxepaﬁoqeﬁ

30ub1 ('OCT 12.1.005-88)

HawnmenoBanme ITJIK., Kirace ArperartH.

BpPEIHBIX BEIICCTB mr/m° OITACHOCTH COCTOSIHUE
A3zora 1uokcun 2,0 3 g
A30Ta OKCUIBI 5,0 3 ol
AKposenH 0,2 2 ol
Amwuiianerar 100 4 |
AMMuaxk 20 4 i
Auieton 200 4 1
bensun (yriaeBoaopoibl) 100 4 1
benzon 15/5 2 i}
byran 300 4 I
byrunanerar 200 4 ol
Buauianerar 10,0 4 ol
JuxnopaTan 10,0 2 I
Kcwuon 50,0 3 ol
Mapraser u ero coeaunerus (ot 2-30 %) 0,1 2 a
MeTtmnanerar 100 4 I
MBIIBSIK U €r0 HEOPT. COETUHEHUS 0,04/0,01 2 a
O3o0H 0,1 1 I
[Teuts (kpemHecoaepskarias — 6osee 70 %) 15 4 a
ITe11s HeTOKCHYHAS (HUOPOTEHHOTO 4,0 4 a

JeNCTBUSA)

Prytu xjopun (cyaema) 0,2/0,05 1 a
Caxa 4,0 3 a
CBHHEIL U €70 COETUHEHUS 0,01/0,005 1 a
CepHas kucnora 1,0 2 a
CepHUCTBIN aHTUIPUL] 10 3 jud
CepoBoiopot 10,0 3 i¢

15




[Tponomxenue Tadm. 1.2

HawnmenoBanme ITJIK., Kirace ArperartH.

BPECOHBIX BEIICCTB Ml"/M3 OITIaCHOCTH COCTOSIHHC
Cepoyriepon 1,0 3 1|
Criupt OyTHUIIOBBII 10,0 3 I
Cnupt n300yTHIIOBBII 10,0 3 1|
CrnupT METUIIOBBIN 5,0 3 I
CnupT 3TUI0BBIN 1000 4 i
Crupon 30/10 3 i
Tomyon 50 3 i
VYraepona okcup 20 4 ol
denon 0,3 2 ol
dTopucThie coeTMHECHUS (Ta3000pa3HbIC) 0,5/0,1 2 i
Xiop 1,0 2 ol
XJOpUCTHIN BOJAOPOT 50 1 1
Ortunanerar 200 4 I

HpHMeanHe: 3HAYCHUC B YUCIIMTCJIC — MAKCHUMAJIbHO PAa30BLIC; B 3BHAMCHATCJIC —

CpeIHECMCHHBIE
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Tabnuya 1.3

PaCXOIl])I JJAKOKPACOYHBIX MAaTCPHUAJIOB HA OIUH cJou MOKPLITUA I/I3Ile.]'ll/ll71 )|

coJiep:KaHue B HUX JIETY4YHX PacTBOpUTeJIei

HanmenoBanme JIAKOKPACOYHBIX MaTCpHa-

JIOB/C1I0CO0 HAaHECEHUS KPACKU

Pacxon JIAKOKpacCo4-

HBIX MAaTepUaJIOB, 4,
2

Conepxanue

JeTy4en yac- ™, m,

/M %
Hutponaku u Kpacku
BecueTHblil aspoiak /KUCTHIO 200 92
LIBeTHBIC adpOIaKu/pacIbUICHIE 180 75
yJIbBEPU3aTOPOM
HuTtpommaxieBka /KHCTHIO 100-180 10-35
Hutpoxieit /KucTbro 160 80-85
MacnsiHble JIJaKu ¥ SMalld
Oxpacka paciblICHHEM 60-90 35
Tabnuya 1.4

Kosin4ecTBO yrileKHCJI0THI, BbIAEJAsIeMOM YeJJ0BEKOM IPHU Pa3HOM padoTe

Bospact uenoBeka u xapakrep padoThI KomnuectBo CO,
B /4 B I/
Bspocisie:
npu ¢puzndeckoit padbote 45 68
NIPY JIETKOW paboTe (B yUPEKIECHUSX) 23 35
B COCTOSTHUH TTOKOSI 23 35
Hetn no 12 et 12 18
Tabauya 1.5
Hpe[[eJILHO'HOHyCTI/IMLIe KOHIHECHTPAIUMA YIVICKUC/IOTHI
HanmeHnoBanue noMemieHuit Komuuectso CO,
B /4 B I/KT
J1J1s TOCTOSSHHOTO MPeObIBaHUs TIOACH (KHITbIE KOM.) 1 15
Jlist mpeObIBaHuUs AeTeit M O0IBHBIX 0,7 1
Jns yupexxieHuit 1,25 1,75
J11st KpaTKOBPEMEHHOTO TIPEOBIBAHS JIFOACH 2 3
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Tabnuya 1.6

KoaunuecTBO TCIIJ]OBLIIICJIGHHVI OJTHUM YCJI0BCKOM IIPpH pa3.quH0171 paﬁoTe

KaTeFOpI/Iﬂ TAXKCCTH pa60TI)I

KonunuectBo TCHJ'IOBI:II[GJ'IGHI/IfI (0] KKaJl/4 B 3aBUCUMOCTH OT

OKpY>Kalollel TeEMIEPaTyphl BO3TyXa

15°C 20°C 25°C 30°C
Jlerkas I 100 70 50 30
Cpenneii Il-a 100 70 60 30
TSKECTH
Cpenneit 11-6 110 80 70 35
TSOKECTH
Tsokenas Il 110 80 80 35
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Tabnuya 1.7

CoaHeuHas painanusa 4€pe3 OCTCKICHHYI0 MOBEPXHOCTD

CounHeuHas pajuanus, Qoc;, KKaJI/4 OT CTOPOHBI CBETA U IIUPOTHI, IPAJI.
CEBEP, CEBEP.
or fOro-BOCTOK BOCTOK 3AITA/] BOCTOK CEBEPO-
FOTO-3ATIAJT ATAL
| 45 | 55| 65| 35|45 | 55|(65| 35|45 | 55| 65| 35| 45| 55 | 65
OkHa ¢ 125| 125| 14 | 85 | 11 | 125| 14 | 125|125 | 145| 145/ 65 | 65 | 65 | 60
JIBOMHBIM 5 0 5
OCTEKJICHHU- |
eM | Jepe-
BSHHBIMU
pamamu
OxHa ¢ 160| 160 18 | 110 14 | 160| 18 | 160/160 | 180| 180 80| 80| 80 | 70
JIBOMHBIM 0 0 0
OCTEKJICHHU- |
€M ¥ MeTall
Jaye-
CKUMH
pamamu
®o- maps ¢ | 130| 160| 17 | 110 14 | 170 17 | 160|160 | 180| 180 85| 85| 85 | 70
JIBOMHBIM 0 0 0
OCTEKJICHHUE |
M U MeTa
JTUYECKUMHU
TIeperIeT.
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PACYHETHO-ITIPAKTHUYECKASA PABOTA Ne2. OHEHKA PUCKA

egp NMpakTH4ecKOro 3aHATHUS - 3aKPEIUICHUE TEOPETUYECKUX 3HAHUM,
MOJIYYCHHBIX TPU U3y4eHUU TeMbl « OCHOBBI TEOPUU OE30MACHOCTH: CUCTEMHBIH
aHanu3 0Oe30macHOCTH», U (OPMUPOBAHHME NPAKTHUECKUX HABBIKOB pacyeTa
UHAMBUIYAbHOTO U TPYNIOBOrO (COIMAIBLHOTO) pPHCKA B KOHKPETHBIX
CUTYaIUSX.

O0mue cBegeHusi. OMacHOCTP — OAHO W3 UEHTPAIBHBIX MOHITHIA
6e3omnacHocTH )xu3nenearenbHoct (bXX).

OnacHOCTh XpaHSAT BCE CHUCTEMbI, MMEIOLIME HDHEPTHUI0, XUMHUYECKH WIIU
OMOJIOTUYECKH aKTHUBHBIE KOMIIOHEHTHI, @ TAKXKE XapaKTEPUCTUKHU (ITapaMeTphl),
HECOOTBETCTBYIOIIUE YCIOBUAM KU3HEACATEIbHOCTU YeIOBEKa. MOXKHO CKa3aTh,
YTO OMACHOCTh — 3TO PUCK HEOJArOMPUSITHOTO BO3ACUCTBUSI.

[IpakTrka CBUIETENBCTBYET, YTO abCOIIOTHAS 0€30MaCHOCTh HEAOCTHKUMA.
Ctpemnenue K  aOcCoNIIOTHOM  0€30MacHOCTM  4acTO  BCTYMaeT B
AHTAarOHUCTUYECKUE MTPOTUBOPEUMS C 3aKOHAMU TEXHOC(HEPHI.

B centsi6pe 1990 r. B 1. KenpHe cocrosisics nepBblii BeceMupHsbiii koHTpecc
Mo 0OE30MaCHOCTH >KU3HENESITEIbHOCTH 4YEJIOBEKa KaK Hay4YHOW JUCIUIUIMHE.
JeBu3 konrpecca: «Ku3up B 6€30MacHOCTA». YUYACTHUKH KOHTPECCa MOCTOSHHO
OTIEPUPOBAIH MMOHATUEM «PHUCK).

Bo3MOXHBI clieiyroline onpeaeaeHus prucka:

1. D10 KONMMUYECTBEHHas OIIEHKA OIMACHOCTH, BEPOSTHOCThH peaTn3aluu
OTIaCHOCTH;

2. Ilpu Hamuyuu CTaTUCTUYECKUX JaHHBIX, 9TO 4YacTOTa peau3aluu
ONaCHOCTEM.

Paznuyaror onmacHOCTH pealibHbIC M MOTEHI[MAIbHbIE. B KauecTBe akCHOMBI
MPUHUMAIOTCS, YTO Jt00as JEeATEeTLHOCTh YEIOBEKa IOTEHIIMAIBHO OIacHa.

Peanuzanus norenmmaneHOM omacHoctd npoucxomauT uepes [IPUYUUHDBI u

npuBoguT k HEJKEJIATEJIbHBIM ITOCJIIEACTBUAM.
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Ceituac nepes cnequanicTaMu CTaBUTCS 3aJada — HE UCKIIFOUEHHE 10 HYJIS
0e30macHOCTH (YTO B MIPUHITUIIE HEBO3MOIXKHO). A TOCTI)KCHHE 3apaHee 3aJaHHOM
BEJIMYMHBI PUCKA pealin3alli onacHOCTU. [Ipu 3TOoM comocTaBisTh 3aTpaThl U
MOJIy4aeMyl0 OT CHM)KEHUs pUCKa BhIroqy. Bo MHOTHMX 3amajHbIX CTpaHax it
0osiee OOBEKTHBHOM OLIEHKM PUCKA U TOJY4aeMbIX MPHU ITOM 3aTpaT U BHITO/,
BBOJISIT (PMHAHCOBYIO MEPY UEJIOBEYECKOM KM3HHU. 3aMETUM, YTO TaKOW IMOIXO]]
HMMEET MIPOTUBHUKOB, UX JOBOJ] — YEJIOBEUYECKAs KU3Hb CBSATA, OCCIICHHA U KaKue-
TO (DMHAHCOBBIE OIEHKH HEAOMyCTUMBI. TeM He MeHee, MO 3apyOeKHBIM
HCCJIEIOBAHMAM, YEJIOBEUECKasl >KM3Hb OLEHUBAETCS, 4YTO MO3BOJISIET OoJjee
O0OBEKTUBHO PACCUUTHIBATH CTaBKM CTPAXOBBIX TapudOB MNpHU CTPaAaxXOBAaHUU U
000CHOBBIBaTh CYMMBI BBITLIAT.

[Tockonbky aOcontoTHasi O€30MacHOCTh (HYJIEBOM PHUCK) HEBO3MOXKHA,
COBPEMEHHBIM MUP TPUILIET K KOHLIETIIUYA TPUEMIIEMOTO (JIOIyCTUMOT0) PUCKA.

CyTh KOHIICTIIMU 3aKJIIOYAETCs B CTPEMJICHUHM K TakodW O€30MacHOCTH,
KOTOPYIO TpPUHUMAET OOIIECTBO B JaHHOE BpeMs. Ilpu 3TomM yuuTHIBaeTCS
YPOBEHb TEXHUYECKOTO Pa3BUTHUSA, IKOHOMUYECKHUE, COLUAITIbHBIE, MOJTUTUYECKUE
U Jp. BO3MOXXHOCTU. [IpuemieMbIii pucKk — 3TO KOMIPOMHUCC MEXAY YPOBHEM
0€30MacHOCTH U BO3MOXXHOCTAMH €€ JIOCTHKEHHUS. DTO MOXHO PacCMOTPETh B
cnenytomeit curyanuu. llocme kpymHoi aBapum Ha YepHoOwbuibckoit ADC,
npaBuTesibcTBO CCCP pemmio noBBICUTh HAJIEXKHOCTh BCEX SAJIEPHBIX PEAKTOPOB.
CpenctBa ObuM B3STBI U3 TOCOIOKETa W, CIEJOBATENbHO, YMEHBIIUIOCH
(dbUHAaHCUPOBaHUE COLMAIBHBIX MPOTPAMM 3/IPABOOXPAHEHUs, OOpa3OBaHUS U
KyJIbTypbl, 4YTO B CBOIO O4Yepelb MPUBEIO K YBEIUYCHUIO COIUATIBHO-
AKOHOMHYECKOTO pucka. [IoaToMy cieayeT BCEeCTOPOHHE OIIEHUBATh CUTYAIUIO U
HAXOJUTh KOMIIPOMHUCC — MEXK]Ty 3aTpaTaMH U BEJIMUYNHON pUCKA.

[lepexon K «pHUCKY» JaeT JIOMOJHHUTEIbHbIE BO3MOYKHOCTH IOBBIIIECHUS
0€301MacHOCTH TeXHOCHEPHI. K TEXHUYECKUM, OpraHU3alUOHHBIM,
aIMUHUCTPATUBHBIM J1O0ABIISIFOTCS W OKOHOMHYECKHE METOMbI YIIPABIICHUS

pPUCKOM (CTpaxoBaHHE, JCHEKHBbIC KOMIICHCAlUM yiepOa, MIaTeXu 3a PUCK U
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ap.). EcTb 31paBblif CMBICT B TOM, 4TOOBI 3aKOHOAATEIBHO BBECTH KBOTHI 3 PHUCK.
I[Ipy 53TOM  BO3HMKaeT mpobOjeMa pacuera pPHCKa: CTaTUCTUYECKHUH,
BEPOSITHOCTHBIN, MOJECIUPOBAHUE, DSKCHEPTHBIX OIEHOK, COLMOJIOTHYECKUX
ompocoB u jp. Bce 3TM MeTonpl NalOT MPUONU3UTENBHYIO OLICHKY, MO3TOMY
nenecooopasHo co3daBarh 0a3bl M OaHKM JIaHHBIX [0 pUCKaM B YCJIOBHSIX
NPEANpUATUNA, PETUOHOB U T.1I.
IHopsinok BbINOJIHEHHS PAadOTHI:
1. O3HakOMHTBCS C OOIMMU CBEACHUAMMU. 3aIIUCATh ONPEAEICHUS.
2. BBIMOAHUTH MIPAKTUYECKHUE 3a1aUH.
IIpakTHyeckue 3a1a4u
3amaya 1. B Ttabmune 2.0 npuBenen psg npodeccuid MO  CTENEHH
WHJUBUyaJIbHOTO pUCKa (patasibHOro ucxona B roi. Mcmnomnw3ys aanHbie Tadd.l
METOJIOM 3KCIIEPTHBIX OLICHOK OXapaKTEPU3YUTE Ballly HACTOSLIYIO ACATENBHOCTD U

yCIIOBUS Balieu Oyayieit paboThl.

Tabauya 2.0
Knaccupukanus npodeccnoHaabHOH 0€30MaCHOCTH
Kareropus VYcnosud Puck cmeptn
npodeCcCHOHATLHOM (Ha yemoBeKa B [Ipodeccus
JESITEJILHOCTU rom)
1 be3omacHnie 1- 10-4 TexkcTUIbIUKH, 00YBIIUKH,
PaOOTHHKH JIECHOU
IPOMBIIIJICHHOCTH, OYMa>KHOTO
IPOM3BOJICTBA U JP.
OTHOCHUTEIBHO 1-10™ no [[TaxTepsl, MeTATLTYpTH,
2 Oe30IacHbIe 1-103 CYJIIOCTPOHTEIH H JIp.
OnacHble 1-10° no Pp100NIPOMBICTIOBUKH, BEPXOIIa3bl,
3 1-1072 TPAKTOPUCTHI U JIp.
Oco6o Ooubire 1 JIeTYMKU-UCIIBITATEIH, IETYUKHU
4 OIIacHbIE 1072 pPEaKTUBHBIX CaMOJIETOB.
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[Tocne o6Ccyx)aeHust TUCbMEHHO CHOPMYITUPYHTE CBOIO OIICHKY.
Jlnst  pemieHuss  CICAYIOMMX 3aa4  HCIONB3yUTe  (PopMymy

OIIPpCACIICHUA NHANBHUAYAJIbHOT'O PUCKaA

p=2 (2.1)

H
rne P — uHIuBUAyanbHbIA pUCK (TpaBMBI, THOENH, 00JIe3HU U TIp.); N — KOIUYeCTBO
peanu3alyd OMACHOCTU C HEeXeJaTelIbHBIMU TOCHEACTBUSIMU 33 ONpeeICHHBIN
nepuoj, BpeMeHH (lleHb, rog u T.4.); H — oOllee 4ucio ydyacTHUKOB (JIIOJCH,
nprOOPOB U Tp.), Ha KOTOPBIX PACIPOCTPAHAETCS OMACHOCTbD.

[Mpumep pemienus 3agauu o popmyse (2.1).

Ipumep. 3agaua 1. ExxeronHo HeecTeCTBEHHOM cMepThio THOHET 250 ThIC.
yenoBek. OnpenenuTh WHAUBUIYAIbHBIA PHUCK THOEIH KUTENsS CTPaHbl TPH
HacesieHnH B 150 MJTH. 4eloBek.

Pemenne.

Px = 2,510°/1,510° =1,710°

Nmm 6ymer 0,0017. Mrade MOXKHO CKa3aTh, 4TO €XKETOJHO TpUMEpHO 17
yenoBek 10000 morubaer HeecTecTBEHHOW cMmepThio. Ecnu modaHTa3upoBath u
IPEANOI0KUTh, YTO CPOK OMOJOTHYECKOM *u3HM denoBeka paBed 1000 ier, To
10 HAIlIUM JIAaHHBIM OKa3bIBaeTCs, 4To yxke uepe3 588 set (1:0,0017) BeposITHOCTh
rubey YeaoBeka HeeCTeCTBEHHOM cMepThio Oym3ka K 1 (uu 100%).

[Tpumeuanwue. 3aech u B 3agadax Ne2,3 nannbie mpubIuxKeHsl K Poccun.

3apauya 2. OmacHocTh THOENM YelloBeKa Ha MPOM3BOJCTBE PEaU3yeTcs B
rog 7 Teic. pa3. Onpenenautb HHIMBUAYaJbHBIA pPHUCK MNOTMOIIKMX Ha
MPOMU3BOACTBE MPU YCIOBUU, 4YTO Bcero padoramommx 60 MIH. YeloBeK.
CpaBHUTE MOTYUYEHHBIA PE3YbTAT C Ballleil SKCIIEPTHOM OLEHKOU U3 3aiauu 1.

3agaya 3. OmpenenuTs pPHUCK TOTHUOMMX B JOPOKHO-TPAHCIIOPTHOM
npoucwiectBun (ATII), ecaum uzBectHo, uro exeronHo rudHer B JTII 40 ThIC.
YeJI0BEK MpU HacesreHnu 150 MIIH. yenoBek.

3agaua 4. lcnonb3ys AaHHbIE WHIUMBUIYAIBHOIO pHUCKa (aTaabHOrO
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ucxonaa B roa s HaceneHuss CIIA (manubix mo Poccuu HET), onpeaenute CBo

WHAUBUAYAIbHBIN pUCK (aTalbHOTO HMCXOJa Ha KOHKpeTHbIM ToAa. [Ipu stom

MOHO CyOBEKTUBHO MEHATH KOA(PIHUIIMEHTHI U HAOOP OMacHOCTEH.

Tabnuya 2.1
NuauBuayaJabHbIi HCK THOEIN B IO/

ITpnunna Puck ITpuunna Puck
ABTOMOOUJIBHBIN TPAHCIIOPT 31074 Bo3aymnelii TpaHciopt 9.10-6
[Tanenus 9.10-5 [Taparomue npeaMeTsl 6'10'6
[Toxxap u oxor 4107 DIIEKTPUUYECKHI TOK 61070
Yromienue 3.10-5 Kenesnas nopora 4.10-6
OtpaBnenue 21070 Monuaus 51077
OrzecTpenbHOE OpYXKHE 11072 Bce npoune 4107
Cranounoe 00opynoBaHuE 11072 SnepHast sHepreTHKa 2.10-10
Bopuerit TpancnopT 9.10-6 (mpeneOperaemMo Maj. puck)

Puck oOmwmit st amepukanmna: Pogy, =610

CpaBHUTH MOTYUYEHHBIA PE3YIBTAT C PE3YIBTATOM MPUMEPA PEUICHUS.

3amayu Ha pUCK THOEIN HEECTECTBEHHOM cMepThio B Poccuu U ¢ puckom

rubenu B roa i amepukania (Pogy).
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PACYHETHO-ITPAKTHYECKASA PABOTA Ne3. OLIEHKA
MNAPAMETPOB MUKPOKJIMMATA PABOUYEN 30HbI
MPOU3BOJCTBEHHBIX IOMEIIEHUI

[eap NpPakTHYECKOro 3aHATHUS :3aKPEIUICHHE TEOPETUYECKUX 3HAHUM,
MOJIYYEHHBIX TpH H3ydeHuHu pazjaena ‘“T'enmnodusnyeckue U METEOPOJIOTHUYECKHE
dakTOopa: MHMKPOKIMMAT IIPOM3BOJICTBEHHBIX IOMEIICHUH’, U (HOPMUpPOBAHUE
MPAKTUYECKUX HABBIKOB PacU€Ta METEOPOJOTUUECKUX YCIOBUN B MTPOU3BOACTBEHHOM
MMOMENICHUY U TUTUCHUYECKOW OLICHKH MapaMeTPOB MUKPOKIMMATA.

OOmue cBeneHus :

OmarM W3 OCHOBHBIX  yCloBUH  A((PEKTHBHONH  IPOM3BOJCTBEHHOM
NEATEIIbHOCTH YEJIOBEKa SIBIIICTCS OOECIeUeHHE HOPMATbHBIX METEOPOJIOTMYSCKUX
YCIOBHM B MNOMEHICHUsX. [lapaMeTpbl MHUKpOKIMMATa OKAa3bIBAIOT CYHIECTBEHHOE
BIIMSIHUE Ha TEPMOPETYJSIIUI0O OpraHW3Ma 4YeJOBEeKa W MOIYT IIPUBECTH
KIEPEOXJIKICHUE WIN TIEPErPEBY TEIaA

MukpokIuMar MpOU3BOJACTBEHHBIX MOMEIICHUN - 3TO KIMMAT BHYTPEHHEU
Cpellbl ATUX IMOMEIICHUN, ONPEACTIEMbId JEUCTBYIOIMIMMH Ha OPraHW3M YEJIOBEKa
dakTopaMu: Ccode€TaHUEM TeMIepaTypbl BO3/lyXa, OTHOCHUTEIIBHOM BJIAXXHOCTH,
CKOPOCTH JIBHKEHHUS BO31yXa, HHTEHCHBHOCTH TEIIOBOTO OOJYUCHUS, TEMIIEPATYPHI
MOBEPXHOCTH OTPakAAOIINX KOHCTPYKIMH (CTEHBI, IO, MTOTOJOK, TEXHOJIOTHUECKOE
000pyI0BaHUE U T.J

[Tox paboueit 30HON MOHUMAETCS MPOCTPAHCTBO BHICOTOM /10 2M HaJl ypOBHEM
MoJjia WIK TUIOIIAJAKHA, HA KOTOPBIX HAXOJATCS MECTA MOCTOSTHHOTO WJIA BPEMEHHOTO
npeObIBaHMs padOUnX.

[TpuumHOW psima 3a00IeBaHUM SIBISIETCS MECTHOE W OOIIee OXJIaXKICHUE.
[lepeoxnaxkaeHre opraHu3Ma BeIET K MPOCTYIHBIM 3a00JICBaHUSIM: aHTUHE, KaTapy

BCPXHHUX AbIXaTCIBbHBIX HYTeﬁ, ITHCBMOHMHMH. yCTaHOBHCHO, qTo IIpu
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MEePEOXIIKICHUNA HOT U TYJIOBUIA BOZHUKAET CMa3M COCYJIOB CIM3UCTHIX 000J0YeK
JIIXaTEJIbHOTO TPAKTA.

[leperpeBanrie BO3HUKAET MPU W30BITOUHOM HAKOILJICHUU TEIUIa B OpraHU3Me,
KOTOPOE€ BO3HUKAET MpH JEUCTBUU TMOBBIIMICHHBIX TeMmieparyp. (OCHOBHBIMHU
NpU3HAKaMHU TIEperpeBaHus SIBJISIOTCS TMOBBIIEHUE TeMmriiepaTypsl Tena 10 38°Cu
0osee, OOUIBLHOE MOTOOT/IETICHUE, CIa00CTh, TOJIOBHAS 0OJb, yYallleHUE JIbIXaHUS U
MyJbCa, U3MEHEHUE apTEPUANILHOTO JABJICHWS U COCTaB KPOBHU, IIyM B YIIax,
UCKa)KEHHE [IBETOBOI'O BOCIIPUSATHUSA

TennoBoit ynap — 3To ObicTpoe MOBbIIIeHHE TemiiepaTypsl Tena 40°C u Biie.
B sTOoM cnydae majmaer apTepualibHOE AaBJICHHUE, MOTOOTIEIEHUE MpeKpaliaeTcs,
YEJI0BEK TEPSET CO3HAHUE.

Opranusm 4yesnoBeka 00JagacT CBOMCTBOM TEPMOPETYISIUU — MOJJICPKAHUE

TEeMIIepaTyphl Tela B ompeiesieHHbIX Trpanunax (36,1...37,2°C) Tepmoperymsius
o0OecrieunBaeT  paBHOBECHE  MEXKIY  KOJMYECTBOM  TeIUla,  HEMPEPBHIBHO
oOpasyrolierocss B OpraHuM3Me€ 4YeJoBeKa B Mmponecce oOOMEHa BEIIECTB,
TEITONPOIYKIIMEN U U3JIHILKOM TEIJIa, HEMPEPHIBHO BBIIEIISIEMOTO B OKPYKAIOILYIO
cpeny, - TEIUVIOOTAAQuYel, T.€ COXpaHSEeT TEIJIOBOM OajaHC OpraHu3Ma 4elloBeKa.
KonnuecTBo BhIIENUBILIEHCS TEMIOTH MeHsIeTca oT 8BT 10 50 Br.
Tennonpooykyusa. Temno BbIpaOaThIBA€TCS BCEM OPraHMW3MOM, HO B HaWOOJIbIIEH
CTETICHH B MBIIIIAX W TeueHU. B mporecce pabOThl B OpPraHU3ME MPOUCXOMIST
paznuyHble OMOXMMHUYECKHE TMPOIIECChI, CBSI3aHHBIE C JIEATEIbHOCTHIO MBIIIEYHOTO
ammapata M HEPBHOM CHCTEMBbl. OHepro3aTpaThl YeJOBEKa, BBIMOJIHSIIONIETO
pa3IMuHyI0 paboTy, MOTYT OBITh KJIaCCHU(DPUITMPOBAHBI HA KATETOPUH.

Pasrpannyenue paboT 1O KATErOpUSM  OCYIISCTBIISIETCS Ha  OCHOBE
WHTEHCHUBHOCTH OOIIMUX DJHEPro3aTpar opraHu3Ma: Jierkue Quiznueckue padoTHI,
cpennue hu3nyeckue padboThl, TSKEIbIC PU3HIECKUE PAOOTHI.

K kareropuu la oTHOCSATCS pabOTHI C MHTEHCUBHOCTHIO dHEpro3arpar 1o 139
BT, BbIMONHAEMBIE CHUJISI U COMPOBOXKIAIOIIUECS HE3HAYUTEIbHBIM (U3UYECKUM

HaIPSKECHUEM.
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K kareropum 10 oTHOCATCS pPabOTBl C WHTEHCHBHOCTBIO 3SHEPro3arpar
140...174 Bt, npousBOguUMBIE CHIS, CTOSI WM CBSI3aHHBIE C XOABOOW U
COIIPOBOK/IAFOIITUECS HEKOTOPHIM (PU3MYECKUM HAIpPsOKCHHEM (B MOJUrpaduuecKoi
MIPOMBIITUICHHOCTH, Ha 9aCOBOM, IIIBEHTHOM MPOU3BOJICTBAX, B chepe yIpaBIeHUS )

K kareropun 2a oTHOCATCS pabOThl ¢ HWHTEHCHUBHOCTBIO JHEpro3arpar
233...232 BT, npou3BOAUMBIC CUS, CTOSI MJIM CBSI3aHHBIC C XOABOOM, MepeMeIicHueM
MEJKUX W3JCIAA WM MPEIMETOB B TOJOKEHWW CTOS WM CHIA W TPEOYIoIIHe
OTIPEICICHHOTO (PM3UYECKOT0 HAMPSHKCHUSI.

K xareropum 20 oOTHOCATCA pabOThl C HHTEHCHUBHOCTBIO JHEPro3arpar
233...290 BT, cBsi3aHHbBIE C XOJIbOOMH, ITEpEMEILICHHEM U MIEPEHOCKON TsikecTel 10 10
KT ¥ COMPOBOXK/IAIOIIUECS YMEPEHHBIM (PU3NUYECKUM HAMPSIKEHUEM.

K kareropuu 3 oTHOCSTCS pabOThI ¢ MHTEHCUBHOCTBIO 3HEpro3arpar 6oiee 290
BT, cBA3aHHBIE C MOCTOSHHBIMHU MEPEABUKECHUSAMU, MEPEMEIICHUEM U MEPEHOCKOMN
3HAUUTENbHBIX (cBbilie 10 Kr) TsbkecTed W TpeOyrommue OonbIMX (PUINYECKUX
YCUJIUN.

Temnmoornava. KonuyecTBO Temia, OTJABAEMOTO OPraHW3MOM YEJIOBEKa,
3aBUCUT OT TeMIepaTypbl, OTHOCUTEIHLHON BIIAXKHOCTU M CKOPOCTH JBUKCHHS
BOo3ayxa. Temnooriaya OCYIIECTBISETCS MYTEM paJvallid, KOHBEKIIMH, UCIAPEHUS
noTa W JpIXxaHus. s 4enoBeka, HaXOISALIErocsl B COCTOSIHHE MOKOS U OJETOTO B
OOBIYHYI0O KOMHATHYIO OJ€XKIY, COOTHOIICHUE COCTABJSIONIMX TEIUIOOTAaYd MUMEET
cleayrolue pacnpenaenenus, % panuanuen — 45, koHBekien — 30, ucrapeHueM u
IBIXaHUEM — 25.

OcCHOBHOE 3Ha4YeHUE HMEET PEryJIupoBaHUE TEIJIOOTAAud, TaK Kak oOHa
ABIIsieTCs HanboJiee U3MEHUMBOM U yripaBisemoi. KomdopTHbie Temio onymienus y
YyeJoBeKa BO3HUKAIOT MPU HAJIUMYMHM TEIUIOBOTO OajlaHCa OpraHu3Ma, a TaKxke MpHu
YCJIIOBHM €r0 HEKOTOPOTO HAPYIICHHs. DTO OOECIICYMBACTCS TEM, YTO B OpTraHU3ME
YeJI0BeKa MMEETCS HEKOTOPBIA Pe3epB TeIia, KOTOPBIA HCIOJIB3YETCS UM B CIIydae
OXJIAKJICHHUA. DTOT NOTEHIMAIBHBIN 3amac Temia cocTaBisieT B cpenHeM 8360 kJx u

HAXOJIUTCS TIaBHBIM 00pa30M BO BHEIIIHUX CJIOSX TKaHEH opraHu3Ma Ha riayouHe 2-3
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CM OT KOxH. [Ipy M3BECTHOM YMEHBIICHHH 3araca TeIla y 4YeslOBEeKa IMOSBISIOTCS
CyOBEKTHBHO OLIYIIEHUS «IIPOXJaAbl», KOTOPBIE, €CIU OXJIAXKICHHE MPOAOHKAETCS,
CMEHSIOTCS OILIYIIEHUSIMH «XOJIOHOY», KOUEHb XOJIOTHOY

JlecTBYIOIIUMHA ~ HOPMATUBHBIMU  JIOKYMEHTAMH, PETJIaMEHTUPYIOMIUMU
METEOPOJIOTHYECKHE YCIIOBHS MPOU3BOACTBEHHOMU cpenbl, saBisitoress ['OCT 12.1.005-
88 «CCBT. OOume caHWTapHO-TUTMEHWYECKHE TpeOOBaHMS K BO3AyXy paboueit
3oHpy u CanlluH 2.2.4.548-96 «l'urnennueckue TpeOOBaHUS K MHUKPOKIMMATY
IPOU3BOJICTBEHHBIX MOMEIIEHUI» DTUMH JOKYMEHTAMHU YCTAHOBJIEHBI BIAKHOCTH U
CKOPOCTH JABWKEHHUS BO3[yXa B paboueil 30HE MPOU3BOJICTBEHHBIX MMOMELIEHUU C
Y4€TOM M30BITKOB SIBHOTO TEILJIA, TSHKECTH BBIIOIHIEMOM pabOThI M CE30HOB roja.

B cooTBeTcCTBUM ¢ BBINIEYKAa3aHHBIM CTAaHJAPTOM TEIUIBIM TMEPUOJOM TOJa
CUMTACTCSA CE30H, XAPAKTEPU3YEMbIM CPEAHECYTOYHOM TEMIEPATYpPOU HAPYyKHOTO
Bo3myxa +10 °C.

JIonyCTUMBIMU CUMTAIOTCSl TaKWE MapaMeTpbl MHUKPOKJIMMATa, KOTOPBIE MpHU
JUTUTEIIbHOM BO3JIEUCTBUM MOTYT BBI3bIBATh HANPSIKEHUS PEAKIIMH TEPMOPETYIIAINH
YeJI0BEKA, HO K HAPYIICHHUIO COCTOSIHUSA 3/I0POBbSI HE IPUBOJIAT.

OnTuMaabHBIMH SIBIISIOTCS TaKHE MUKPOKIMMATUYECKHUE TTapaMeTPhl, KOTOPbIE
HE BBI3BIBAIOT HAMPSHKCHHUS PEaKUUid TEPMOPETYNSIIIMU U 00ECTIeUUBAIOT BBICOKYIO
paboTOCIOCOOHOCTD YEIOBEKA.

Pacuer moxkasareneii MUKpOKIMMara Oa3MpyIOTCS Ha ONBITHBIX JIaHHBIX O
NABJICHUMU, TEMIIEpAaType U CKOPOCTH JBW)XEHHS BO3AyXa Ha paboyeM MecTe

IMOJYYCHHBIX ITPH 3aMCpax Ha HEM C ITIOMOIBIO COOTBCTCTBYIOIIUX HpI/I60pOB

IMoka3zarean MHKPOKJIMMATA BbIYHCJISIOTCS B ciaeayomei
MOCJ1eI0BATEILHOCTH:
1. AtMochepnoe naenenue B, [la, Ha paGodem MecTe, U3MEPEHHOE C

noMoIko 0apomerpa-anepona BAMM-1
B=B,+B,+B.+B,, (3.1)
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rae B— ucnpaBinenHoe 3HaueHHne 3amepeHHoro aasienus, [1a; Bo — orcuer no
npubopy, Ila; Bm — mxanoBas mompaBka;BT — TemmepaTypHas morpaBKa, paBHas
NPOU3BEACHUIO TEMIlepaTyphl MpuOOpa Ha YIEIbHYIO TEeMIEparypy MOMNpaBKU

npubopa; Bx — nobaBounas mompaska, [a.

Puc. 3.1 bapomerp-aneponsn «<bAAM-1»
bapomerp-anepoun «bAAM-1» wusmepser armochepHOe [aBICHHE B
Ha3eMHBIX yCIOBUAX B quana3zone remmeparyp ot 0 no +40 C° u npu OTHOCUTENTBHON
BJIXXHOCTU Bo3ayxa 6osee 80%

2. Temneparypa BO3AYIIHOM Cpebl U3MEPSIETCS C TOMOLIBIO PTYTHBIX WM
CHUPTOBBIX TEPMOMETPOB, a TaKXe C MOMOIIBIO TepMorpadoB, 00ecreUBaIOLINX
HEIPEPHIBHYIO 3aIIMCh TEMIIEPATYPbl HA JICHTE 3a OINpPEAENICHHbIN MEepUOJl BPEMEHH.
Temneparypy BO3AYIIHOM Cpeabl MOXHO HU3MEpPUTh TakXke€ C IOMOIIbIO
IICUXPOMETPOB U TEPMOMETPOB

3. BnaxHoCTh BO3/1yXxa — a0COJIIOTHASI U OTHOCUTENbHASI ONPENENSeTCs C
NOMOIIBIO  MCUXPOMETPOB. [ICHXpOMETp COCTOMT H3 CyXOro U BJIAXKHOIO
TEPMOMETPOB. Pe3epByap BIaXHOTO TEPMOMETPA MOKPHIT TKAHbIO, KOTOpas OMYIIEHA
B MEH3YpKy ¢ BoAoW. Mcmapssce, Boia OXJIaXKAAeT BIAXKHBIM TEPMOMETP, IMOITOMY
€ro MOKa3aHs BCEr/1a HIXKE MTOKa3aHUs CyXoro.

[lcuxpomerpsl ObiBatoT THHa ABrycta (Puc 3.2) u mnepeHOCHBIMH, TuUIa
Accmana (Puc 3.3). [lcuxpomerp AccMaHa sBiisieTcst 00j1€e COBEPIIEHHBIM M TOYHBIM
npruOOpPOM IO CPAaBHEHUIO C MCUXpOMETpoM ABrycra. IIpuHiun ero yctpoiicTsa TOT
&Ke, HO TEPMOMETPHI 3aKJIIOYEHbl B METAUIMYECKYIO OIpaBy, IIAPUKU TEPMOMETpa
HAXOZSATCS B IBOWHBIX METAJNTMYECKUX T'HJIb3aX, & B TOJIOBKE NMpUOOpa MoMemiaeTcs

BEHTHJISITOP C TIOCTOSIHHO CKOPOCTBIO 4 M/cC.
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Puc. 3.3 IlcuxpomeTp AccmaHna

BnaxHocTe BO3ayxa MOXKET ObITh paccuuTaHa: 1) MO JaBJIEHHUIO BOISHOTO
napa, HaXo/sIIEerocs B BO3yX€ WM 2) MO IJIOTHOCTU BOASHOTO Hapa

[Ipu nmepBoMm cnocobe cHavalia ompefensercs naaBieHue BojsHoro napalO
HaxoJAIIErocs B BO3AYXE NPH JaHHON TeEMIEpaType

P

en = Pra — C(TG - TE]B (32)
rie PH.B— [aBieHuMe HACBIIIEHHOTO BOJSHOTO Tapa Tpu Temmeparype 1B,
3a(UKCUPOBAHHON BIAXHBIM TepMoMmeTpoM, [la;C—koadduiment mncuxpomerpa,
3aBUCAIIUN OT CKOPOCTH JBIKECHHUS BO3JyXa OKOJIO IIApHKa MOKPOTO TepMOMETpa
(pu cxkopocTH ABMXKEHUS Bo3ayxa 110 4 m/c mpuaumarot ¢ = 0.00074, cBoie 4 m/c —

0,00066) tc m tB — Temmeparypa CyXoro H BJIaXHOro TepMomerpa,B—
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OapoMmeTpuueckoe JaBl€HHE BO3yXa B MOMEHT H3MEpPEHHS TeMIIeparyp
ncuxpomerpom, lla
OnpenenuB  MOpalMOHAJIbHEE  JABICHUE  BOASHOIO  Iapa,  HAXOMST

OTHOCHUTCIIbHYIO BJIA’JKHOCTBb BO3yXa

@ = Pi +100% (3.3)

rie P, — JaBieHHE HACBILIEHHOIO BOJSHOIO Tnapa npu Temmeparype I,
3a(pUKCUPOBAHHOM BIAXKHBIM TEPMOMETPOM,

[Ipu pacueTe BIAKHOCTH BO3[AyXa MO IJIOTHOCTH BOJASHOTO Tapa
ONPEIEIAIOTCS:

a) abCOJIIOTHAS BIIAYKHOCTh BO3/yXa (Macca BOJISHOIO Tapa, CoJIepKallerocs B

BO3JyX€ MPU JaHHOUN TeMIlepaType)

_ (1000=R, ;)
(461,5(273+t.))

(3.4)

rae 461,5 — ynenpHas ra3oBas mocTostHHas BoastHoro mapa JIx/(kr *K);

0) MakcuMabHas a0COMIOTHAS BIAKHOCTh BO3/IyXa

1000 Pye (35)
max=————  —
4615=(2734+Lc)

B) OTHOCUTEJIbHAS BJIAXKHOCTh BO3/1yXa ¢

A

Q= P =100, (3.6)

Tabauya 3.0
JlaBjieHUe HACBIIIEHHOT0 BOAsAHOrO napa P, Ila npu Temneparype Bo3ayxa
t,C P, Ila t,C P, Ila t,C P, Tla t,C P, [a
0 611 10 1228 20 2328 30 4242
1 657 11 1312 21 2486 31 4493
2 705 12 1403 22 2644 32 4754
3 759 13 1497 23 2809 33 5030
4 813 14 1599 24 2894 34 5320
5 872 15 1705 25 3168 35 5624
6 935 16 1817 26 3361 36 5941
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7 1001 17 1937 27 3565 37 6275

8 1073 18 2064 28 3780 38 6625

9 1148 19 2197 29 4005 39 6991

3HaueHHEe OTHOCHUTEIILHON  BJIA)XKHOCTH Q, HAWJACHHOTO  OINMCAHHBIMH

croco6aMu, MOKET OBITh MPOBEPEHO IO JAHHBIM MICUXOMETPHUUECKON TaOIUIIBI

4. CKOpOCTh ABMKEHUS BO3/1yXa U3MEPSIETCS C IOMOIIBIO KPBIIbYATBIX WIH
yameyHbix aHemMoMeTpoB (Puc 3.4). KpbuibuaTblii aHEMOMETpP NPUHUMAETCS IS
U3MEpeHUsl CcKopocTu Bozayxa no 10 m/c, a vameunsiii — po 30m/c. [lpunHnmn
JEUCTBUSI aHEMOMETPOB OOOMX THUIIOB OCHOBaH Ha TOM, YTO YacTOThl BpAIICHUS
KPBUTBYATKH TeM OOJbIlIe, 9eM OOJIbIle CKOPOCTh JBIDKCHHS BO31IyXa. BparieHue
KpBUIBYATKH MEPEAACTCS HA CUETHBIM MEXaHU3M. Pa3HHIIA B OKa3aHMSX 10 U IMOCIE
U3MEpEHUs, JIeJICHHAs Ha BpeMsl HaOJIOJeHUs, MOKa3bIBA€T YMCIO JejeHuil B 1 c.
CriennanbHBI  TapUPOBOYHBIA MACHOPT, MpeAJiaraeMblii K KaXIoOMy MpHOOpY

IO3BOJISIET I10 BBIYMCIICHHOM BEIWYHHE I[GJ'IGHI’IFI OIIPCACIINTE CKOPOCTh ABHIKCHUA

BO3/yXa.

Puc 3.4 YameuyHslii aHEMOMETP
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Puc. 3.5 Kararepmomerp

CKopocCTh IBHKEHHUS BO3/lyXxa B uHTepBasie BenuyuH oT 0.1 go 0.5 m/c MoxHO
onpenenuTh ¢ nomouplo kKatatepMmomerpa (Puc.3.5). IlapoBoil karatepmomeTp
MIPEACTABISIET COOOWM CTApTOBBIM TEPMOMETP C ABYMS DPE3EpByapaMM: IIAPOBBIM
BHHM3Y U LHWJIMHApUYecKkuM BBepxy. lllkana xkararepmomerpa umeeT naBiieHue oT 31
10 41 rpaxyca. s paboTel ¢ 3TUM IpUOOPOM €ro MpeABAapUTEIbHO HArpeBalOT Ha
BOJIIHOM OaHe, 3aT€M BBITHPAIOT HACYXO M MOMENIAIOT B uccieayemoe mecto. I1o
BEJIMUMHE MAaJIeHUsI CTOJI0a CIMPTa B €IMHUILY BPEMEHH Ha KaTaTepMOMETPE MPHU €ro
OXJIAKJICHUH CYIAT O CKOPOCTH [JBWJKEHMsI Bo3ayxa. Jliusd H3MepeHuss MallbIxX
ckopocreid (ot 0.03 go 5 m/c) npu Temneparype B MPOU3BOACTBEHHBIX MOMEMICHUSIX
He Hwke 10C mpumeHseTcs TepMOaHEMOMETpP. DTO AJIEKTPUUECKH mpubop Ha
MOJIYIIPOBOJHUKAX, TMPUHLHUII €ro JEHCTBHUS OCHOBAaH HA M3MEPEHUU BEIMYHUHBI

COIIPOTUBJICHUA JdaT4YWMKa IIpyU HM3MCHCHHMHU TCMIICPATYpPbl WM CKOPOCTH ABWIKCHUA

BO3/IyXa.
Tabnuya 3.1
3HaueHNs OTHOCHTEJIbHOM BJIA'KHOCTH
t.°C Pa3HoCTh MOKa3aHMii CyXOT0 U BIAXKHOTO TEPMOMETPOB L. - I3 °C
0 1 2 3 4 5 6 7 8 9

OtHOCHUTENbHAsA BIAXKHOCTE ¢, %0

0 100 81 63 45 28 11
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1 100 83 65 48 32 16

2 100 84 68 51 35 20

3 100 84 69 54 39 24 10

4 100 85 70 56 42 28 14

5 100 86 72 58 45 32 19 6

6 100 86 73 60 47 35 23 10

7 100 87 74 61 49 37 26 14

8 100 87 75 63 ol 40 29 18 7

9 100 88 76 64 53 42 31 21 11
10 100 88 76 65 54 44 34 24 14 5

[Iponomxkenue Tadm. 3.1

11 100 88 77 66 56 46 36 26 17 8
12 100 89 78 68 57 48 38 29 20 11
13 100 89 79 69 59 49 40 31 23 14
14 100 89 79 70 60 51 42 34 25 17
15 100 90 80 71 61 52 44 36 27 20
16 100 90 81 71 62 54 46 37 30 22
17 100 90 81 72 64 55 47 39 32 24
18 100 91 82 73 65 56 49 41 34 27
19 100 91 82 74 65 58 50 43 35 29
20 100 91 83 74 66 59 51 44 37 30
21 100 91 83 75 67 60 52 46 39 32
22 100 92 83 76 68 61 54 47 40 34
23 100 92 84 76 69 61 55 48 42 36
24 100 92 84 77 69 62 56 49 43 37
25 100 92 84 7 70 63 57 50 44 38
26 100 92 85 78 71 64 58 51 46 40
27 100 92 85 78 71 65 59 52 47 41
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28 100 93 85 78 71 65 59 52 48 42

29 100 93 86 79 72 66 60 54 49 43

30 100 93 86 79 73 67 61 55 50 44

CkopocTh nBIWKeHUs Bo3ayxa V, M/c , pu 3amepe ee anemomerpom ACO-3
HIOJICUMTHIBACTCS 1O (hopmyiie

V=an+h, (3.7)

Myg—n o o
%; Ny U N, — HAYAJIBHBIKM 1 KOHCYHBIN OTCUCTHI

SamM

rae N 9ucio AejieHui B 1 ¢; 11 =

10 aHEMOMETpY; 1 3aM — IPOAOIKUTEIHHOCTE 3aMepa 1Mo Mpuodopy.
[Ipy BBIMIOJIHEHMM HACTOSIIETO TPAKTUYECKOTO 3aHSATHUS PEKOMEHIYEeTCS
HCTIONIBL30BaTh (PopMyIy:
V=10,45n+0,01
5.  T'uruenuueckass  OIEHKa  PE3yJIbTATOB

pacueta  mapaMeTpoB

MHKPOKJIMMATA: TPOU3BOAUTCA IO CAHUTAPHBIM HOpMaMm, npuBeleHHbIM B ['OCT
12.1.005-88.
Tabnuya 3.2
OnrumMajibHbIE HOPMBI TEMIIEPATYPbI, OTHOCHUTEIbHO BJIA’KHOCTH U CKOPOCTH

JABHMKEHHSI BO31yXa M0 padoyeil 30He MPOU3BOACTBEHHbIX NMOMeIeHHU i

I[Tepuon Kareropus Temnepatypa, “C OrHocuTenpHas CkopocTb
I'oma Pabot BJIAXKHOCTB, % JIBYDKEHUS
BO3/yXa M/C HE
Oonee
X OJIOTHBIHI Jlerkas — 1 22-24 40-60 0,1
(Temnepatypa Jlerkas — 16 21-23 40-60 0,1
Hapy>XHOT'0 Cpenneit 18-20 40-60 0,2
BO3/TyXa HIKE TsKkecTH — [1a 17-19 40-60 0,2
+10°C) Cpenneit 16-18 40-60 0,3
TsoxecTd — [10
Tsoxenas — 11
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Terutblii Jlerkas — la 23-25 40-60 0,1

(Temnepatypa Jlerkas — 16 22-24 40-60 0,2
Hapy>KHOTO Cpenneit 21-23 40-60 0,3
BO3JIyXa TsoxkecTd — Ila 20-22 40-60 0,3
+10°C u Epmme) Cpenneii 18-20 40-60 0,4

Tsoxect — [10

Tsoxenas - 11

IIpumep pacuera:

Ucxonnsiit nannsie: B,= 87937 Ila,B,, = -50 Ila, t, = 22 °C, t, = 16 °C,

At = — 1?':113, B,=+100 Ila, n,=6000, t 3am= 200c, mepro roga — TEILIbIH.
Pemenue:
1. ATtMocdepHoe naBieHre Ha pabodyem mMecTe (MpU TeMIEpaTypPHO
MTONPABKE)
B.=t*At =22(—10) = —220Tla
B=B,+B,+ B+ B;=87837-50-220+110 = 87667 Ila.
2. CKOpOCTh JBMKEHUS BO3/yXa IO UCXOJHBIM JIAHHBIM, TTOJIYYCHHBIM TPU

oMoty anemomerpa ACO-3. [Ipu uncne naBnenuii B 1c

My — My &000

n=-—-—==6040 ——— =0,2 dew/c
200

FaM

CKOpOCTh ABMXEHUS BO3/lyXa COCTABJISET;
V=0,45n + 0,01 = 0,45 * 0,2+ 0,01 = 0,10 m/c
3. OTHOCHUTENBHAS BIAXHOCTh BO3JyXa IIO JABICHUIO BOASHOrO mnapa. Ilpu
JaBJICHUH HACBIILIEHHOTO BOASIHOTO Iapa IMpH TemIiepaType cyxoro tepmometpa PH.c
= 2644 Ila u temneparype BiaxHoro trepmomerpa P H.B = 1817 Ila u napunansHOM
JABJICHUY BOJSHOTO I1apa B BO3JyXeE:

P_=P,, —C(t.—t)*B=1817—0,00074 (22— 16) = 87837 = 1427 Ila

OTHOCHTCIIbHAA BJIAKHOCTDL BO3ayXa:
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_Bm00 2 127100 54y
= T o6aa o c . OE

H.C
36. OtHOCUTENbHAS BJIAKHOCTH BO3AyXa IO IUIOTHOCTH (Macce) BOISHOTO

napa. [Ipu abcomoTHOM BIaXXHOCTH BO3IyXa:

_ 1000%R,,  1000%1527
~ 461,5(273+1t.) 4615(273+22)

= 10,48 r/m?

N makcuMaJIbHOM BIIaKHOCTH BO3AyXa:

A, = m_ouxPH,E _ 10?0”26“ = 19,42 r/M>0oTHOCHTENbHAS BIAKHOCTD
461,5(273+t,) 461,5(273+22)
BO3/lyXa paBHA:
4 100 10’48100 549
Y dpe 1042 7

3B. IIpaBWIIBHOCTH MPOU3BEIECHHBIX IOACYETOB ¢ MOATBEPKIAIOT JIaHHbBIE
tabnuipbl. [Ipy pa3HOCTH MOKa3aHUN CyXOTro U BJIAXKHOTO TEPMOMETPOB [C — TB = 22

— 16 = 6 °C oTHOCHTEIBHAS BIAXKHOCTh BO3IyXa @paBHa 54%

Bapuanrsl 3a1aHuii

JInst BBIMOJMHEHUsS] 3aJaHUsl JAIOTCS CIEAYIOIIME TOKa3aTeIu: OTCYET IO
6apomerpy Bn Temmneparypa Bo3zayxa mno cyxomy (Tc) u BraxHomy (TB)
TepMOMeTpaM TicuxpoMerpa, HaudanbHbIi (NH) u koHeunbli (Nk) orcueTsl 1Mo
aHEeMOMETPY, MPOJOJDKUTEIBHOCTh 3aMepa CKOPOCTH JIBMXKCHHUS BO3Ayxa [3am,
nepuoj; rojaa (XOJMOMHBIN, Teruiblid) s oTcueTra CKOPOCTH MABMXKEHHS BO3IyXa
UCIIOJIB30BaTh (HOPMYITY

V=0,45n+0,01

NHTEHCUBHOCTH TETUIOBOTO M3JIyYCHUSI Ha pabodyeM MecTe moJiaratb paBHou 50
B1/M?. UncnoBble 3HaUEHUS MCXO/HBIX JAHHBIX IPUBEICHBI B Ta0nuIe 3.3.

Tabnuya 3.3
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YuciioBble 3HaYeHHUS MONPABOK K OapoMeTpy

Bapua BB, I1a Bm, | At,Ila| Ba,Ila | Tc, | TB,"C | Nu Nk | T 3am, [Tepuon roma
HT Ila "C °C

1 110146 | -100 | -10 | +100 | 23 | 18 | 6000 | 6246 | 140 X 0o THBIN

2 105752 | -100 | -10 | +100 | 22 | 16 | 6107 | 6138 | 155 To xe

3 97989 +75 -10 | +100 | 18 | 13 | 6357 | 6407 | 160 To xe

4 90498 +25 -10 | +100 | 17 | 11 |6841|6909 | 170 To xe

5 94232 +150 | -10 | +100 | 16 | 11 |6944| 7051 | 200 To xe

6 103379 -50 -10 | +100 | 24 | 17 | 6107 | 6387 | 150 Temubii

7 107509 | -100 | -10 | +100 | 23 | 17 | 6305|6696 | 187 To xe

8 89371 0 -10 | +100 | 22 | 15 | 6421|6501 | 190 To xe

9 94263 +150 | -10 | +100 | 20 | 15 | 6725|6830 | 175 To xe

10 96946 +100 | -10 | +100 | 19 | 12 | 6100 | 6176 11 To xe

[Topsinok BeIMOIHEHUST PaOOTHI
1. Pacuer u opopmiieHne nmpakTuyeckoi padoThl IPOBECTU B COOTBETCTBUH

C IpUMEPOM pacueTa. BapruaHThl 3a1aHUN ONIPEECTIAIOTCS TIP-EM.

2. Pe3ynbTaThl

pPacucToOB

MHUKPOKJINMaTa

IMPOU3BOACTBCHHOM IIOMCHICHNUH 3aHCCTU B Ta6J'H/II_[y.

Ha

pabouemM MecTe B

Tabnuya 3.4
IIpuMmep 3anmoiHeHns1 TAOIUIBI
Temnepatypa Bo3ayxa OTHOCUTENBHAS BIIAXKHOCTh CKOpOCTb IBUKECHUS
% BO3/IyXa
< < < < <
S = 2 | E E = 2 B E = 2
Q = = S Q s el s > = 8 =
o < § o O «© § o O « § o,
DR S T o) - o)
= jas) 2 s =~ = ® 2 an) =~ = = 2 s
= < =~ M o = ) o =
2 E o 2 9 E o 2 9 E o
< == s 2 EE s 2 EE
o O = S Q. O S =Y O
3. Ha ocHOBaHMM TIOTYyYEHHBIX pE3YJIBTATOB OIPEACIUTh KaTETOPUIO
paboT, B COOTBETCTBUU C MIEPUOJOM T0J1a.
4, OTBETUTH HA KOHTPOJIBHBIE BOMPOCHI.
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KonTpoabHBIE BONPOCHI

1. YTO MOHMMAIOT O] MUKPOKJIIMMATOM ITPOU3BOACTBEHHBIX TOMEILICHHI?

2. OnummTe xapaktep NEeHCTBUS KIMMAaTHUYECKHX (PaKTOPOB HAa OpraHU3M
YEJIOBEKa.

3. B yeMm coctouT HOpMUpOBaHUE BO3JEHCTBUN KIMMAaTUYECKUX (aKTOPOB

Ha 4yeJioBeKa?

4, Kax ompenensroT gaBieHue, TeMIepaTypy, OTHOCUTEIBHYIO BIAXXHOCTh
U CKOPOCTb JIBMYKEHUS BO3/1yXa?

5. HazoBute crocoObl M CpeAcTBa HOpMaIM3allMM MUKPOKIMMAara Ha

pabounx MecTax.

PACYHETHO-ITPAKTHYECKASA PABOTA Ned4. PACYHET
TEIIJIOBBIJIEJTEHUA U BOPHLBA C U3BBITOYHBIM TEILJIOM
B IIAXTAX

Heab npakTuyeckoro 3aHATHA - 3aKPEIJIEHUE TEOPETUUYECKUX 3HAHUM,
HOJyYEHHBIX NpU M3ydeHUU TeMbl «KoM(popTHbIE yCIOBUS KUZHEACATEIbHOCTHY, U
OBJIAJICHUE METOAMKON pacuera TEIJIOBBIAEICHUI B BBIPAOOTKH TIyOOKHX IIAXT W
BbIOOpA TEXHUYECKHUX PELICHUI 10 O0phOE ¢ U30BITOUHBIM TEIIOM.

OO0mue cBemaenus. Kimmarnueckue ycioBHsi B TOA3EMHBIX BbIPaOOTKaX,
0COOEHHO B IJIyOOKMX IIAXTax, Kak MPaBUJIO, OTIMYAIOTCA OT KIMMaTHYECKUX
yCIOBUM HA 3EMHOM TMOBEPXHOCTH. MUKpPOKIMMAT TOPHBIX BBIPAOOTOK (T. e.
NEHCTBYIOLIEE B HUX HA OPraHU3M 4YeJIOBEKa COYETaHHWE TEMIIEPATYPHI, BIAKHOCTH,
CKOpPOCTHU JBW)KEHHMS BO3JyXa, €ro JaBJICHHS W TEMIepaTypbl OKPYKaroUIUX
MOBEPXHOCTEH) B 3HAUUTEIBHOM CTENEHU 3aBHCHUT OT TEIIOOOMEHHBIX MPOIECCOB,
NPOUCXOAIIMX Ha MyTH JBMXKEHHS Bo3ayxa. [log BoznedcTBHEM 3THX MPOILIECCOB
TEeMIlepaTypa IIAXTHOTO BO3[yXa B BbIPAO0OTKAX CYIIECTBEHHO IOBBIIAETCA C

YBCIIMYCHUCM FJ'IY6I/IHBI BCACHHUA I'OPHBIX pa60T.
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HarpeBanue Bo3ayxa, ABIKYILETOCS 1O TOPHBIM BbIpaOOTKaM, MPOUCXOJIUT B
pesyJibTare:

- TEIIO0OMEHAa MEXJIY HMOTOKOM MIAXTHOTO BO3AYyXa U OKPYKAIOLINM
BBIPaOOTKH MaCCUBOM TOPHBIX MOPOJ, T. €. OXJIKICHUS TOPO/I;

- €CTECTBEHHOTO a/InabaTUYeCKOro CHKaTHsl BO3JyXa MPHU JIBWKCHHUU €ro
BHU3 110 BEPTUKAJIBHBIM U HAKIIOHHBIM BBIPA0OTKAM;

- M3MEHEHUS COJICP)KaHUs BIIaTd B BO3yXe€;

- TEII000MEHAa MEXIy BO3JIyXOM M TOA3EMHON BOJIOW, TEKylIeH IO
BbIpabOTKaM;

- OKHCJICHUS yTJIsl, YTOJIBHOU MBUH, CYIbQUIHBIX Py, KPEMEKHOTO Jieca
U HEKOTOPBIX JPYTHX BEIIECTB;

- OXJIQKICHHS OTOUTHIX U TPAHCIIOPTUPYEMBIX MacC YISl ¥ TIOPOIBL;

- paboThl TOPHBIX MAILIUH U MEXaHU3MOB,

- BBIJICJICHUSI TEIJIa OCBETUTENIbHBIMH YCTAHOBKAaMH, 3JIEKTPUUECKUMU
KabeysiMu, TpyOOIIpOBOIaMH CKaTOrO BO3/yXa, T€JIOM 4YEJIOBEKa, a TaKKe JEeHCTBUS
JIPYTUX BTOPOCTENEHHBIX (PaKTOPOB.

- Bri3BanHoe mepeuncieHHbIMUA (aKTOpaMy TpUpalleHre TeMIepaTyphl

mraxtHOTo Bo3ayxa (0C = K), MoxeT ObITh ONpeIeieHO U3 BhIPAKCHUS

_ IQy
At = o (4.1)

rae 2Q; - CyMMapHOE KOJMYECTBO TEIUIOTHI, WAYIICe HA HArpeBaHHE BO3IyXa,
k/x/a; C, - ynenbHas TEIIOEMKOCTh BO3AyXa IIPM IIOCTOSHHOM JABJICHHH,
kJx/(kr-K); p - mIoTHOCTB BO3IyXa, KI/M>; V - 00BEMHBII pacxos] BO3ayXa, M /4.
[[TaxTHBIA BO3MYyX YyXe Impu Temneparype cBbime 25 °C  oka3biBaeT
OTpULIATEIIbHOE TEIJIOBOE BO3JEWCTBHE Ha (DU3MOJOTUIO U THUTHEHY Tpyna
no/3eMHbIX pabounx. [Ipu 3aaepxke oTauM TEJIOM YeIOBEKa HAKOMUBILETOCs B HEM
TeIla BO3HUKAET NEPErPEB OpPraHU3Ma, OCIIOXKHSIOIUN MNPOTEKAHHE MKU3HEHHBIX
nporueccoB. Upe3MepHblid eperpeB OpraHru3Ma BbI3bIBAET YXYIIIEHUE CAMOYYBCTBUS

YCJIOBCKaA, INPUBOAUT K CCPHC3HBIM 3a00J1€BaHUSIM (B HanoOoIee TOKEIBIX ClIy4daix - K
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TEIJIOBOMY yJIapy, WA CTPECCY, WM JaXe K CMEpPTH), YBEINUYUBAET BEPOSTHOCTD
TpaBMAaTHU3Ma, CHI>KAET IPOU3BOAUTENBHOCTD TPY/A.

N3menenue teMrepaTtypbl Bo3ayxa (M Apyrux mapameTpoB MHKPOKJIMMAaTa) B
MOJI3EMHBIX BBIPA0OTKAaX OKa3bIBaeT BIUSHUE Takke Ha (PU3MKO-MEXaHUYECKHE
CBOMCTBA FOPHBIX MOPOJ ¥ Ha O€30IMaCHOE COCTOSTHUE COOPY>KEHUN U BBIPAOOTOK.

Pacuer BbIAENIEHUS TEIJIOTHI B BBIPAOOTKH TIyOOKHMX IaxXT BeIETCA IO

CJICaAyromurM 3aBUCUMOCTSM.

1. Tennoevidenenue npu oxnaxcoenuu 20pHvlX nopod. KonndectBo
TeTOThl  Qoxy, KJ[K/4, BBIIESAIONMIEECS BCIEACTBHE OXJIAKIACHUS OKPYKAIOIINX
BbIPAOOTKY TOPHBIX MOPO/I, OMHUCHIBACTCS ypaBHeHHEM HbIOTOHA /111 KOHBEKTUBHOT'O
TerI000MeHa

Qoxn = K PI(t; — L), (42)
rae K. - koahPUuIueHT HecTalMoOHApPHOTO TEIIO0OMEHa MEXKy MacCHBOM TOPHBIX
mopoxg u BosmyxoM, kIDk/(M%u-K) (paccumrsiBacTcs mo (opMylie, IPHBOIUMOl
Hwke); P u | - mepumerp u jaimHa BeIpaOOTKH, M; t, - e€cTecTBEHHas TemIiepaTypa
HEOXJIAXKIEHHBIX OO Ha JqaHHO# riryoune, (°C = K, pacueT NpuBOAMTCS HIDKE); t,=
t.s - JOIycTHMas TeMIeparypa Bo3dyXa B Bbpabotke, ‘C (IpHMHUMAETCS COTJIACHO
[IpaBunam 6€300aCHOCTH).

Koaddunuent K, KI[)K/(MZ-II-K) onpenensercs no hopmyrie

A 1 1
Ki=—7 |77+ —————]|, (4.5)
1+ zRg | A
zagRa -\,IﬂuT{l-'-Z&oRaj

rae A - Ko3G(GUIHUEHT TerIonpOBOIHOCTH Mopoasl, kKJx/(M-u-K) (mpunumaercs mo
Ttabn. 3.1); oo - cymmapHbii KO3h(UIIMEHT TEMIOOTAAYd OT CTEH IIaXTHOU

BBIPAOOTKH K BO3AYXY, kJ[x/(M>a-K) (pacder mHmke); R, - SKBHBaICHTHbIIT paauyc

BEIpaboTKH, M: R, = \E =0.564/S , a - KO3 (UITUEHT TEMIIEPaTypPOIPOBOTHOCTH
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2
OPOJIbI, M7/4: @ = (mpuauMaetcs o Ttadia. 3.1); ¢, - yaenabHas TenI0eMKOCTh

Cn'Pn
3
nopoabl, kJ[x/(kr-K) (mpuaumaercs mo tabn. 3.1); p, - MIOTHOCTh MOPOJIBI, KI/M
(mpuHuMaetcs o Tabn. 3.1); T - pacueTHOE BpeMs Mpolecca TEmoJIooOMeHa, 4

(HaHpI/IMCp, Inpu AJIUTCIBHOCTH IIpOoLCCCa TeroooMeHa 4 roga 3HAQYCHHC T -—

4-365-24= = 35040 u).

Tabauya 4.0
TenyioBasi XapaKTEepuCcTuKa nmopoa
Topona p, Kr/M° Cy KJIK/(KT-K) A, kJx/(M-a-K) a, M/a
Ilecyanuk
(IlenTpanbuerii Jlonbacc) 2475 0,854 9,211 0,00436
I'muHUCTEIE U IECYUAaHUCTBIE 2450 0,904 6,363 0,00287
CJTaHIIBI (TaM Ke)
Yromub (Tam xe) 1225 1,184 1,051 0,00073
Bypsriit yrons 1210 1,130 0,913 0,00067
(UensOunckuii 6acceiin)
KameHnHslit yromib 1275 1,055 0,963 0,00072
(KaparanauHckuii 6acceiin)
VYTaucTeIi cliaHer 1765 1,021 3,006 0,00167
I'muHuCTEIN caHel 2433 0,992 3,354 0.00139
3MeeBUK 2690 0,950 5,694 0,00223
['panuT 2722 0,917 7,972 0.00319
CepHblil KOM4€eIaH 4620 0,908 15,010 0,00358
(Jerrsapckoe MECTOPOKACHUE)
Mennblii KoTdeIaH (Tam xKe) 4716 0,862 15,165 0,00373

CymMmapHbiil K03 GUIUEHT TEeTIO0TAYH C TTIOBEPXHOCTH TOPHOU BBIPAOOTKH
oo, KJK/(M*-4-K), HAXOZUTCS UX BBIPAKCHHS
a, = a, + a,,
TJI€ Ol - KOHBEKTHUBHBIM KOA(DPHUITMEHT TEIJIO0TAaYH OT CTEH BBIPAOOTKH K BO3IYXY,

KK/ (M>9-K)
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0.8 I_,J'D.S

a,=29- 4,1868F= 12,14F

rac V - CKOpOCTh IBMXKCHHA BO3yXa B BI)Ipa6OTKe, M/C; ﬂa - DKBUBAJICHTHBIN

45 .
auaMeTp BeIpaboTku, M: [, = 2 O - K0P (PUIIMEHT, YYUTHIBAIOMIMNA HCTIAPECHUS

BJIaT'Ml C MOKPBIX CTCH BBIPaOOTKH, KJ[K/ (MZ"-PK)

a, =13 1,

rme B - xosdduiment Maccoormaun (koddduument wucmapenus), Kr/(m>u-K),

npunuMaetrcs paBHbiM 0,01 - mist crBosoB, 0,15 - I KanmuTalbHBIX BBIPAOOTOK,

0,03 - mist 1aB; I - TerI0Ta MapooOpPa30BaHUs BOBI, TPpUHUMAETCS I = 2256 kJK/KT.
Temneparypa ropasix mopoj B maccuse t, , °C, Ha 3amanHoi royoune H, m,

OT 3€MHOM MOBEPXHOCTH OMpeaesieTcs 1o ¢popMyinam:

ta=h t,+"—2 wmnt, = h-t,+ (H— Hy)S, (4.6)

e
rjae t, - TemnepaTypa nopoj HeUTPaILHOTO CJIOS (30HBI C TOCTOSTHHOM TeMIepaTypoi
MOpoJ])) B JAaHHOW MECTHOCTH; IMPUHUMAETCS MNPUMEPHO PABHOM CpPETHEr0J0BOM
TEMIIEPAType BO3IyXa Ha 3€MHOM IOBEPXHOCTU B JaHHOM paiione, °C; t, = 8,5; 2,5;
2,5; 3,0 °C mna ycnosuit coorBerctBeHHO JlonOacca, Kysbacca, Kaparanmel u
Mocbacca;  Hy - rmyOuHa (TonmumHa) HeWTpanpHOro ciosi, M: Hy = 20-40 m; I, -
reoTepMUYEcKasl CTYIEHb JaHHOTO paiiona, M/°C: B cpemneMm I, cocraBiseT uis
yroybHbIX MecTopoxaernii 30—40 m/ °C, pyausix 50-140 M/ °C, Hedrsaapix 15-20 m/

°C; 8 - reorepMuueckuii rpaauent, “C/m.

2. Tennosvioenenue npu cycamuu 6030yxa. KommdecTBO TermmoThl Q.
kJk/4, BBIIENAIONIEECS TPU JBIKCHUM BO3AyXa BHHU3 TI0 BEPTHKAIBHBIM U

HaKJIOHHBIM BBIpa6OTKaM, OonpeACIsICTCA BEIPAXKCHHUEM

vEIH — - » »
== —0,00981-p-V,-H, (4.7)

Q.. =9,81-p

€ p - IJIOTHOCTh BO3/YyXa, KF/M3; V; - KOJMYECTBO BO3iyXa, MPOXOJIAIIETo IO

BHIPaGOTKE (0OBEMHBIH YacoBOM pacxox Bosayxa), Mo/u: V. = 3600 - v- S;
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V - CKOpOCTh JBIJKEHHUS BO3AyXa B BBIPaOOTKE, M/C; S - IUIOIIAAb MOIMEPEUHOTO

2. .
ceueHus BbhIpabOTKH, M*; H - TiiyOUHa pacnoIoKeHUs BEIPaOOTKU, M; JUIsI HAKIIOHHON
BBIPAOOTKHU

H=1,-sinvy, (4.8)

rae |, - JMHa HAKITOHHOM BBIPAOOTKH; \J - YTOJI HAKJIOHA BBIPAOOTKH, TPaJI.

3. Tennogvioenenue npu oKucaumenvHwvlx npoyeccax. KoimuectBo
TeroThl Qo, KJ[X/4, oOpasyromieecs: mpyu OKWUCICHUU YIJIsI, YIJIEHOCHBIX CJIAHIIEB,
CyNnb(DUAHBIX Py U JPEBECUHBI, MTOACUUTHIBaeTCA 1o popmyie A. @. Boporaesa

Qox = Gox - VP2 -P-1, (4.9)
TA€ (ox - TEIUIOBBIIAEICHUE B PE3YJIHTATE OKUCIUTEIBHBIX MPOLIECCOB, TPUBEICHHOE K
CKOPOCTH [BWKEHHS BO3yXxa B BbIpaGoTke, V = 1 wm/c, KJDK/(M>9); Cox MOXKHO
npuHAMATh paBHEIM 12-21 kJIK/(M*).

4. Tennoevioenenue om mecmupix ucmounuxkog. K MeCTHBIM MCTOYHHKAM
TEIJIOTBI ~ OTHOCAT  DJIGKTPOJBUTATENHM,  TpaHCHOPMATOPBI,  CBETHJIHHUKH,
AJIEKTpUUYECKue Kalenu, TpyOOmpoBOABI CHXATOTO BO3JyXa, IMHEBMATHUUYECKUE
JNBUraTeNd, NIPYyTHE TEIUIOBBIACISIONINE MAallWHbI, MEXaHU3Mbl U YCTpPOMCTBa, a
Tak)Xe padoThl, MPOU3BOJAUMBIC C MPUMEHEHHEM OETOHA Ha y4acTKE BHIPAOOTKU WJIU
B MPpU3a00MHOM 30HE, KOT/1a TETUIO BBIJEISETCS MPU €r0 OTBEPACHUMU.

Pacuetnbie GopMyIbl Ajig onmpeneseHrs KOJUYeCTBA TETUIOTHI OT MECTHBIX
HMCTOYHUKOB UMEIOT CJICIYIOIINI BU/I;

4.1. TeroBbiAeNieHUE TIpU paboOTe 271eKmpoodsuzamesieii TOPHBIX MAIUH U

ocserieHus Q,,, kJx/4

3600-N porpks

Q=—""7"-, (4.10)

n
ra1€ Npop - HOTpebnsgeMas MOIIHOCTb 3JIEKTPOABHUIaTeled M OCBETUTEIbHBIX
ycTaHOBOK, KBT; K, - koaddunuenT 3arpy3ku obopynoBanus Bo Bpemenu: k, = 0,8;

1M, - K. T. 1. 2JIEKTPOABUTATENS: 1), = 0,95.
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4.2. TennoBbiaeneHue B BoIpaOOTKY (CTBOJ, YKJIOH, OpeMcOepr u Ap.) mpH

SKCIUTyaTaruu Jiebedok Q,, xkJx/q:
- IpH ToAbeMe Tpy3a Jaebenxoit @, = 3600-N, - k4 (1 - T'IM)J
- IIpU cycke rpy3a jgeodenkont Q.. = 3600 N, - k.
rae N, - yCTaHOBJIEHHAs MOIIHOCTh OJJEKTpojBUTaTeNs jedeaku, kBT, mn, -

MEXaHWYEeCKUH K. 1. 1.: M, = 0,8.

4.3. TennosslaeneHue npu pabore mpancgopmamopa Q.,, kJx/4
Qrp =3600-N,, - Py, (4.11)
rne Ny, - MomHOCTe TpaHchopmaropa, KBT; p;, - TEIIOBBIE MOTEPU
TpaHcdopmaropa: py, = 0,04-+0,05.
4.4. TeruiOBBIICIICHUE TIPU 3aTBEPJICBAHUM MOHOJUTHOW OemOHHOU Kpenu

Qs, KJIK/4

Qs=qs-P-1; (4.12)
e (s - YIeIbHOE BBIICICHHE TEILUIOTHI IIPH OTBEpICBAaHHH OeToHa, KJIDK/(M2-1);
npuanMaercst s = 200400 xJ[x/(M%/4); P - mepumerp BbIpaboTkH, M; |, - mimHa
ydacTka OE€TOHUPOBAHMS, KOHTAKTHUPYIOIIETO C BEHTWISIMOHHOW CTpyed 3a OJUH
ITAKJT TIPOXOJIKH, M.

4.5. TenoBbifieieHre Npy 63pbiée BB. B BoipaboTKe 0OJIBIIOTO CEYSHUS TIPU
ucnons3zoBanun 6onee 100 xt BB rtemoBbinenenue mpu B3pbiBE Qg KK/,
paccuuTbIBaeTcs Mo hopmyse

Qsap =0,8- (esp - M3, (413)
r1e Ogp - YACIbHOE TEIUIOBbLAEACHUE NpH B3pbiBe 1 kr BB, xJlx/kT; M, - macca
3apsia, Kr.

Tabnuua 4.1
Pexomenayembie 3HAYEHNS (g, 11 NPUMeHsieMbIX BB

Ammonut [1DKB-20 3360 Ammonut AIT-5KB 3780
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Vraenur J-6 2570 AMMOHUT cKaIbHBIN Nel 5400
[ToO6eaut BII-4 3810 Ammonut Ne 6 KB 4290
Ammonut AIT-47KB 3560 Urnmaaur 3790

4.6. TennoBbiAeneHUe MPU padOTE MIAXTHBIX 6EHMUIAMOPOE TIPOUCXOINUT B
pe3ysbraTe paboThl 3JIEKTPOABUTATENS], BHYyTPEHHUX MOTEPh SJHEPTUH B BEHTUJISTOPE
U a’poJIMHAMUYECKOro cxkaTusi Bo3ayxa. KommuecTBO TEmIOTHI  Qpey, KJDK/4,

MOCTYTIAIOIIEE B BRIPAOOTKY MPH pabOTE BEHTUIIATOPA, BRIpAXKAETCs (hOPMYIIOH

hg
1000

=36V, 2=, (4.14)

By Y

Q.eee = 3600-V,,

rae Vg - KOJUYECTBO BO3yXa, MPOXOJAIIETO MO BhIPAOOTKE (CEKYHIHBIM pacxon),

m’/c; h, - aenpeccus BeIpadboTkw, Ia;

h,=a,-P-1g, (4.15)

e O, - KOO(POUIMEHT a3pOoMHAMHYECKOTO COITPOTUBIICHUS TPSHHS BHIPAOOTKH,
2, 4 2, 2.
H-c*/m" =TIla- ¢“/m%; P, |, S - mepumeTp, AaMHA U IUIOIIAIb OMEPEYHOIO CCUCHHUS
2.
BBIPAOOTKHU, M, M, M*; V - CPEIHSSI CKOPOCTh JBIKCHHS BO3/IyXa IO BBIPAOOTKE, M/C;

Ny =M "Ny "My (4.16)

N = 0,6+0,8; npw = 0,85+0,95 1 M, - k. . 4. COOTBETCTBEHHO BEHTUISATOPHOM
YCTAHOBKH, BEHTUJISITOPA, IBUTATENSI U PEAYKTOpHOU (N, = 1) win pemeHHo# (n, =
= 0,9+0,95) nepenau.
[ToncraBmnss (4.15) B (4.16) u yuuTsIBast, 94T0
V.= v-Sm, (4.17)
nostyaum (kx/4)

QEEH = 3!'5 Ty P - E:II_ (418)
BV

4.7. TemnoBbiaeneHue mpu padore sirodeir Q,, kJx/4

Q.?I =y Mg (419)
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rae (, - KOJUYECTBO TEIUIOTHI, BBIJAEIAEMOE pabOTaIOmUM YelnoBeKoM, KJ[x/4-den
0, = 1050+2500 x/[x/4-gen.; N, - YKCIO OJHOBPEMEHHO Pa0OTAIONIUX JIIOJICH B
BBIpaOOTKeE.

5. Oowee mennoevioenenue B BBIPAOOTKY Quou, KJDK/4, HaxoauTCs

CYMMHPOBAHUCM BCCX HAaCTHBIX BLII[GJIGHI/Iﬁ TCIIJIOTHI

Qosw, = Zi=1 U (4.20)

Cnocoob1 HCKYCCTBCHHOI'0 OXJIAKICHUA IIAXTHOI'0 BO3yXa

[{eapi0 MCKYCCTBEHHOI'O OXJIAXACHHS IIaXTHOTO BO3AyXa SBJISIETCS OTBOJ
OTIPENIETICHHOTO («H3JIUITHETO») KOJIMYECTBA TEIUIOTBI OT HEro MpPU ITOMOIIH
OXJIAK/IAIOMIETO  BellecTBa. Temio OT BO3AyXa MOXHO OTBECTH IyTeM
COTIPUKOCHOBEHHMSI TIOCIICTHETO ¢ KaKOW-TM0O0 XOJIOIHON MOBEPXHOCTHIO WM IyTEM
CMEIIEHUS €ro ¢ ra3000pa3Ho CTpyeil, UMEIoIel TeMIepaTypy HIKE TeMIIEpaTyphl
BO3/yXa.

bops0a ¢ M30BLITOYHBIM BbljeJIeHHEM TEILUIOTHI B TOpPHbIe BBIPAOOTKH
Be/IeTCS M0 HECKOJIBLKIM HANIPABJIEHUSIM:

- TpemoxXpaHeHHE BO3AyXa OT HATPEBaHUS MPH €ro ABMIKEHUU K MECTaM
MOTPEOJICHHUS;

- OXJIAXJIEHHE BO3ayxa 0€3 MPUMEHEHHUS CHEIHAIbHBIX XOJOIUIbHBIX
MaIlTiH;

- OXJIAXJEHHWE BO3JlyXa C TMPUMEHEHHWEM XOJOJWJIbHBIX  MAaIlUH
(KOHAMITMOHUPOBAHKE).

CriocoObl TIpeAyNPEeKICHUSI HarpeBaHMs IIAXTHOTO BO3JyXa BKIIOYAIOT B
ce0s ciemyroree:

- YBEIIMYCHHUE KOJIMYECTBA TI0JIaBaEMOTO0 B BBIPAOOTKM BO3AyXa ITyTEM
MOBBIIICHUS] MOIMHOCTH BEHTWJISTOPHBIX YCTAHOBOK, YBEIUYEHUS] CKOPOCTH

JIBYDKEHUS BO3/IyXa, PACHIMPEHUS CEUYEHUN BO3TyXOMOIAIOIINX BEIPAOOTOK;
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- 3aMCHAa MalllMH C JJICKTPOIIPpUBOAAM MallMHAMKW C ITHCBMATHUYCCKUM

MIPUBOJIOM;

- TeIJIO- U TUAPOU3OJISIHS CTEH BhIPaOOTOK;

- TEIJIOM3OJSIUST W TIIATEJIIbHOE  YIUIOTHEHUE  BO3AYXOMOAAIOIIUX
TpyOONPOBOIOB;

- NOpenynpekJeHue BO3HUKHOBEHUSI WHTEHCUBHBIX  OKHCIUTEIbHBIX
MIPOLIECCOB;

- COKpallleHHWE MYTH JIBMXKEHMsI BO3JlyXa K MecCTaM MOTpeOJeHUs: myTeM
BBIOOpAa COOTBETCTBYIOIIEH CXEMBbl MPOBETPUBAHUS, MPOBEACHUS JOMOJIHUTEIBHBIX
BBIPAaOOTOK M CKBaXKHH;

- Iojaya BO3JyXa K MecTaM HOTpeOJeHHs MO CIeUUaIbHO MPOIIEHHBIM
BBIpa0OTKAaM, TJ€ CKOPOCTb JBWKEHHUS BO3JyXa MOXKET OBIThb CYIIECTBEHHO
YBEJIMYCHA,

- 3aMEHa  BOCXOJSILEro  MPOBETPUBAHHUA  OUUCTHBIX  BBIPAOOTOK
HUCXOJSIUM MPOBETPUBAHUEM (TIPU COOIIOJICHUM COOTBETCTBYIOIIMX TPeOOBaHUMN
I1B).

Jlisi  mpeAoTBpAallleHUs1 HArpeBaHMsl BoO3AyXxa ©0e3 INpPUMeHEHHs
XO0JIOAUJIBbHBIX MALIMH MCIOJIb3YTCH CJIeIYyI0LHe CIoco0bI:

- OCylleHHe BO3JIyXa cOpOeHTaMHu, T. €. BEIIeCTBaMU, CIIOCOOHBIMU
MOTJIONIATh BJIary U3 Bo3AyxXa (HampHUMep, XJIOPUCTHIM KAJIbLIUEM);

- OXJIAKJEHUE BO31yXa JbJ0M;

- OXJIAKJEHUE BO3[yXa >KMJIKUM BO3AyXaM, MPU HCHAPEHUH KOTOPOIo
MOTJIOIIAETCSA 3HAYUTENIbHOE KOJIMYECTBO TEIUIOTHI;

- OXJIAKIEHUE BO3JyXa CXaTbIM BO3JyXaMm (Hampumep, OT IHEBMO-
KOHJIUIIMOHEPOB);

- OXJIAXKIEHUE BO3/yXa BOJIOM: nyTeM HEMOCPEICTBEHHOIO
COTIPUKOCHOBEHHUS OXJIAXKIAIOIIEH BOJBI C BO3AYXOM JIHOO uepe3 MOBEPXHOCTh TPYO,

rac BO3AYyX OXJIAXKIACTCA B ClICHMAJIbHBIX TCHHOO6M€HHI/IKaX;
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- TPONMyCKaHWE BO3AyXa 4Yepe3 TEeIJIOBBIPABHHUBAIONINE KaHAIBI IyTEM
MOJBOJIa BO3AyXa K CTBOJY MO TOPU3OHTAIBHBIM BBIPAOOTKAM, MPONICHHBIM Ha
IIIyOMHE CPEeTHEr0/I0BOM TeMIIEPATYPHI.

Haubonee > ¢deKkTUBHBIM SBIISAETCS MCKYCCTBEHHOE OXJIAXKJIEHHE BO3/IyXa B
CUCTEMaxX KOHJAMIIMOHUPOBAHUS: B KOMIIPECCOPHBIX U A0COPOLIMOHHBIX XOJOAUIbHBIX
YCTAaHOBKaxX. XOJIOAWIbHBIE YCTAaHOBKH OBIBAIOT MEPEABW)XKHBIE M CTAI[MOHAPHBIE.
[TepenBuxHBIC YCTAHOBKH MPEIHA3HAYCHBI JIJIST OXJIAXKACHUS BO3IyXa B TYMHUKOBBIX
BbIpAa0OTKAaX WIM B OTAAJICHHBIX OUYMCTHBIX 3a00sX. CranuoHapHbIE YCTAaHOBKH
pacroJiararoTcs Kak Ha 36MHOU TMTOBEPXHOCTH, TaK U B TTOJI3EMHBIX YCIOBHSIX.

XJ1a1I0MPOU3BOAUTEIBHOCTD (XOJIOJUIbHAS MOIIHOCTh) OTeYeCTBEHHBIX
IIAXTHBIX XOJIOJMIbHBIX aIPeraToB 1 KOHIUIHOHEPOB COCTABJISIET:

- mepenBmwkHbIX koHAunuonepoB BK-230 - 230 kBr, KIIII-3 — 105 kBT,
KIII-40 - 47 kB, KIIII-40I1 ¢ maeBMonpuBoaoM - 52 kBT;

- TypOOKOMIIpEeCCHOHHBIX XoJoawibHbiX MammH [IXTM-1300 - 1500
kBT, XTM®-235M-2000 - 2325 kBT, XTM®-248-4000 - 4650 kBT;

- TIOPIIHEBOH XOJoaMIbHOM MamuHael M®-220-1PIII - 255 kBrT;

- abcopbumonHoit xonoaunbHOM MamuHbel ABXA-2500-2B — 2800 xBT.

st cranoHapHOW pabOThl Ha TMOBEPXHOCTH HCIIONB3YIOTCS MAITUHBI
XTM®-235-2000, XTM®-248-4000, ABXA-2500-2B, a mammnaer [IIXTM-1300 u
M®-220-1PIII ycraHaBIMBarOTCS Ha TITyOOKHX TOPU30HTAX.

OxnaxJaeHnue WIaXTHOTO BO3AyXa C MPUMEHEHUEM XOJOJUIIBHBIX MAaIluH
CTAaHOBUTCS HEOOXOAMMBIM, KOrja oOIlee TemoBbIAeNIeHHE B BBIPAOOTKY Qo
MIPEBBINIACT TEIIOBBIZICTICHUE B Hee, Aomyckaemoe [IpaBunamu 6e3omacHoCcTH, Q 6, T.

€. IIpY YCIIOBUHU
QDELU; = Qnﬁ'
[TocKOJIbKY 3TH KOJIMYECTBA TEIJIOTHI OMUCHIBAIOTCS (POopMysIaMu:

Qn:nﬁu; :Cp'p'wren' (EHE_EH]HQHE = Cp'p'l";' (tnﬁ_t:{]’
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TO KpUTEPUN HEOOXOAMMOCTH KOHAWIIMOHHPOBAHUS BO31yXa B BBHIPAOOTKE MOXKET
OBLITH 3allMCaH B BUIE COOTHOIIECHUS

Vien = VL,
A€ Vi - KOJIMYECTBO BO3AYyXa, KOTOPOE HEOOXOIMMO MOJaTh B BBIPAOOTKY IO

3
TerIoBoMY (hakTopy 0€3 OXJIaKIeHUs BO3ayXa, M /4;

Vien = c_'j-:fzt’ (4.21)

Il ¢, - ylellbHas TEIUIOEMKOCTh BO3[yXa IIPH IOCTOSHHOM JaBiieHuH, KJDx/(kxr-K)
¢, = 0,241 xxan/(xr-K)-4,1868 xJlx/kxkan = 1,009 xJlx/(kr-K); p - mmorHOCTH
BO3IyXa, KI/M°, At - mepermaj; TEMIepaTyp MEKIy BBIXOIAIEM (OTPaGOTAHHBIM)
BXOIAIIUM (CBEKHM) BO3IyXaM, Ipoxoasium 1o Beipadotke, K (°C):

U1t CTBOJIOB At = t_ — t,,, 11 OA3EMHBIX BbIpaOoOTOK At =t — L.

[Tpr HEOOXOIMMOCTH KOHIUITMOHMPOBAHUS BO3[yXa CIEIyET BBHIOpATh THI
KOH/JMIIMOHEPA, paccyUTaTh MOTPEOHOE KOJIMYECTBO KOHJUIIMOHEPOB M IPOBEPUTH
MPaBIIIBHOCTh X YCTAHOBKHU.

Tpebyemast XJ1a10NPOU3BOAUTEIBHOCTh KOHAUIIMOHEpa N, ', kBT, HaxoguTcs

o gopmyiie

N."r — cnp Vi by —tos) (422)

5 3600

K ycTaHOBKe NPUHUMAIOT KOHIULIUOHED XJIaJA0NPOU3BOAUTEIBHOCTHIO
/
Ny = N,
[Ipu ycTaHOBKE KOHAMIIMOHEPA B BbIPAOOTKE (OOBIYHO OJHOI0) TEMIIEpaTypa

CMECH 3a KOHIUIIMOHEPOM 1, , °C (=K), onpenensercss COOTHOLIEHUEM
Ng

t., =t, —3600 (4.23)

JlocTaTOYHOCTh YCTAHOBKU KOHJIMIIMOHEPA MPOBEPSIETCS MO YCIOBUIO
Loy = L5

Ecmu t., =L, TO HEO00X0 MO YCTAaHOBUTH 0o0JIee MOIIHBIN KOHJAUIMOHED.
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Ilpumep pacuema. Vicxonuple naHHBIE:

BBIPaOOTKA - CTBOJI IIAXTHI, A =9,21 xJ[x/(m-a-K),

g_md”_ 38,5 M, a= = 0,00477 m%/u,
Cq " Pr

r,=35m, V=2 M/c,

d=d,=7wm, t="7 ner=7-365-24 = 61320 yu,

P=nd=22wm, t.=8,5°C,

| = H=1200 wm, t, =ty =24 °C,

o =0° Nuorp = 100 kBT,

Hy=20 M, N, =90 xBr,

o= i = 0,035 m/°C,

r, o = 0,0040 kre-c’/m” =
=0,0392 Ia- c*/v?,
MopoJa - NECYaAHUK, N., = 100 kBT,
pr = 2400 KF/M3, N = 7 4eJIOBEK.

cn = 0,858 x/Ix/(kr-K),

I[J'Iﬂ oOecrnieyeHUs BO3MOKHOCTH BBITTOJIHCHHS pacucTa TGHJ’IOBBII[GJ'IGHI/Iﬁ I10

MIPUBEJEHHBIM BbIlIEe (HOpMyJlaM MPUHUMAEM JOMOJIHUTENBHO CIEAYIOIINE JaHHBIE

(mapamertpsl):
B =0,01 kr/(M*4-K), P,, = 0,05,
r = 2256 kJIK/Kr, s = 200 kJIx/(M*-1),
p=1,25 kr/m’, I, =5 M,
Gox = 16 &I/ (M*1), O = 2000 kJHx/(1-uem),
Kk, = 0,8, Ney = Ny NueNn = 0,7-0,85-0,95 = 0,56,
N = 0,95, ¢, = 1,009 xJIx/(xr-K).

HOI[C‘—II/ITI)IBaeM KOJIMYCCTBA TCILNIOTHI, BBIACIAIOIINCCA B BBIpa6OTKy.
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1. Tennoewvioenenue npu 0xaaxcoeHuu 2OpHvIX NOPOO

VD'Q

@, = 12.4- 12.4- 2 = 1432, Jlw/0Pu K;

dBD.Z =
a,=13-B-r=1,3-0,001-2256 = 29,33, kJlx/(M>1K);
Qp = + a, = 14,32+ 29,33 = 43,65, xJIx/(M>u-K);

A 1 1
T 14 IA ) IQR + .'_(1_'_ A I)] =
Zog-Rs 4 VAt Zog R

9,211
2-43,653.5

3,211 [ 1 1

= 1,57,

2,211 )
2-43,65-3.5

Kk Jx/ (M- a-K);
t,=ty+(H—H,)6=8,5+(1200—-20)0,035 =50°C;

23,5 +/m0,00447-6132 0(1+

Qun =K, -P-1(t, —t,) =1,57-22-1200(50 — 24) = 107764 x/]x/u.

2. Tennoewvioenenue npu corcamuu WaAxmHozo 6030yxa
V,=3600-v-5=3600-2-38,5=277200 m*/u;
Q.. =0,00981-p-Vg-H=0,00981-1.25-277200- 1200 = 4078998
kJx/4.

3. Tennoevioenenue npu OKUCIUMENbHBIX HPOUECCAX
Qox = Gax - Voe.P-1=16-2%%-22-1200 = 735441 xJ[x/u.
4. Tennoewvioenenue om mMeCmMHbIX UCIOUYHUKOG:

- Ipu paboTe IEKTPOABUTATENIEH TOPHBIX MALIMH U OCBEILICHUS

Qap =

3600 NgorpyK:  3600-1000.8

= 303158 xJIx/u;

18 0,95
- TIPH CITyCKe Tpy3a JieOeaKon
Quc=3600-N,-K, =3600-90-0,8 = 259200 x/Ix/u;
- pu paboTe TpaHchopmaTopa
Qrp = 3600 Npp - Prp = 3600-100-0,5= 18000 x/Ix/4;

- Ipu paboTe MIAXTHBIX BEHTUJIATOPOB
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Qper = 3,6- g - P-1-— = 3,6-0,0392- 22 - 1200

ey

23
3

0.56

- = 52751 k]l

=]

- IIpU 3aTBEPJICBAHUH MOHOJIMTHOM OETOHHOM Kpenu

Qs =qs-P-1, =200-22-5= 22000 x/Ix/u;
- IpH padore nroaen

Qp=q, n,=2000-7 = 14000 xx/u.

5. O6wee mennoswvioenenue 6 cmeon

Qoo = 2iL1 Qi = Qoxa + Qe T Qox ¥ Qg + Qe ¥ Qpp + Qe + Qs + Q. =
1077648 + 4078998+ 735441+ 303158 + 259200 + 18000 + 52751 +
22000 + 14000 = 6561196

kJx/4.

HaXOIII/IM KOJIMYCCTBO BO31YyXa, HCO6XOIII/IMO€ 1l IIPOBCTPHUBAHUA

BBIPAOOTKH I10 TEIUIOBOMY (PaKTOPy 0€3 OXJIaXKACHUS BO3oyXa

Qs _ 6561196
Cp'p(tns—ty)  1,009-1,25(24-8.5)

= 335611 M/,

Vm;: =

HpOBepHeM YCIOBHC OOCTATOYHOCTH pacCxXoJa BO3yXd II0 TCILNIOBOMY

daxropy V. (V,.
B paccMaTprBaeMOM citydae 9TO YCIOBHE HE BBIMOJIHACTCS, TaK KakK

Vien = 335611 <V = 277200

CrnenoBartelbHO, TPEOYETCS NCKYCCTBEHHOE OXJIAKJICHHE BO3yXa IMPU MTOMOIITH
XOJIOAUIbHBIX MAIIIMH.

OmnpenensieM TpeOyeMYO XJIaJ0NPOU3BOAUTEIHFHOCTD XOJOMIBHON MaITMHBI

N, = CppVp(tn—tg)  1,0091,25-277200(50-24)
k 3600 3600

= 2525 kBr.

[Tpunumaem N = 2550 kBt. TemnepaTypa cMecu TEMIOr0 M OXJIaXIACHHOTO

BO3/1yXa 3a KOHAUIIMOHEPOM COCTaBUT
L. 3600- N, 0 3600- 2550
M e,pV 1,009 -1,25-277200

=23,7"°
9TO yaoBIeTBOpsieT TpedoBanusm [1b.
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BapuaHnTtsl 3axaHuii

HepequL BAPpHAHTOB 3a,ZIaHI/Iﬁ K pacucry TGHJIOBLI,ZIGJIGHI/II\/'I B TOPHEBIC

BBIPaOOTKH MpUBECH B Ta0I. 4.2,

Tabnuya 4.2

Hcxoanble JaHHBIE ISl PACYETOB TEIUI0BbIIeIeHUit

Bennuunst Howmep BapuanTa
1 2 3 4 5 6 7 8 9 10
1 | Breipabotka [MITpex Ykinon Ksepuunar Bpembepr CrBon
2 | S, 8 10 7 6 12 | 14 | 10 12 442 | 33,2
3 |P,Mm 118 | 13,2 | 11,0 | 10,2 | 144 | 156 | 13,2 | 144 23,6 20,4
4 |L,m 900 | 1000 | 300 500 700 600 | 1000 | 900 1100 1200
5 |a,° 6 8 40 50 10 8 15 20 90 90
6 | Hm 800 900 600 700 | 1000 | 800 | 1200 | 1500 1100 1200
[Tponomxenne Tadma. 4.2
7 | Ho,™m 20 21 22 23 24 25 30 35 28 30
8 | I'ep, M/°C 30 25 26 27 31 29 32 28 34 27
9 | [lopona
=
=
N 0 0 N ) g
A = = = = = =
o o o o Qo <
= = o o g 2 - - oxl 1
E >~ > > = = > > Q = =
> = = = 5 = = = 2 2 =
Z |2 |2 |E |5 |5 |2 |& |= 8|3
= = T T 5] o] = = = 5 5]
= 1§ |g |g |E |E |g g |E "|E
e = = = = = 5
2 N2 N2 N2 N2 =
=
=
—
10 | V, m/c 0,5 0,75 1,0 1,5 1,0 2,0 1,5 2,0 1,0 0,5
11 | 7, m/c 3 2 6 8 5 9 10 7 6 4
12 | t,, °C 8,5 2,5 3,0 2,5 7,5 8,3 7,9 4,2 8,0 7,5
13 | t, =t °C 24 23 20 25 23 25 24 26 24 23
14 | Nyorp, kBT 70 60 50 40 100 90 50 50 100 100
15 | N, kBt - - 50 50 - - - - - 100
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16 | Ny, kBT 5 10 - - 5 5 5 5 10 10
17 | oy, Ma-c®m® | 0,017 0,019 | 0,018 | 0,016 | 0,015 | 0,014 | 0,013 | 0,020| 0,049 | 0,049
18 | n,, gen. 7 6 3 3 6 5 6 6 S) 8

KoHTpoJibHBIE BONIPOCHI

1. OxapakTepusyiiTe KIMMAaTUYECKUE YCIOBHS B TOPHBIX BBIpabOTKax

IYyOOKHX IIAXT.

2. Kak ocyiecTBisieTcs TEIJIOOTAa4a Tejia YeJI0OBEKa B OKPYKAIOIIYI0 cpery?

3. Kakoil MHKpOKIMMAT B BBIPAa0OTKaX IIIYOOKMX IIAXT CYUTAETCSH

JOMYCTUMBIM?

4. Ilepeuncnure Bunbl (Hopmbl) HArpeBaHHsl BO3AyXa, JBUXKYIIETOCS IO

TOPHBIM BBIPA0OTKaM.

5. Kak BBINOJHSICTCS TEILUIOBOE KOHINIIHUOHHUPOBAHHUC BO3AyXa B TI'OPHBIX

BbIpaboOTKax?
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PACYHETHO-ITPAKTHYECKASA PABOTA Ne4. IIBETA
CUI'HAJIBHBIE U 3HAKU BE3OITACHOCTH

Henab padoThl — pUBUTH MPAKTUYECKUE HABBIKM B MPHUMEHEHUH CHUTHAJIbHBIX
[[BETOB U 3HAKOB 0E€30MacCHOCTU; U3YYUTh HA3HAUYCHHE, XapaKTEPUCTUKHU U MOPSIOK
NPUMEHEHUS! CUTHAJIBHBIX IIBETOB M 3HAKOB O€30MaCHOCTH.

Teopernyeckne noI0KEeHHS.

Jns mpeaynpexIeHus: MHOTUX HECYACTHBIX CIIy4acB Ha IPOU3BOJICTBE U B
ObITY 3Q(PEKTUBHBIM CPEJCTBOM SIBIIIETCA LIBETOBOE 0(OPMIIEHHE MAILIMH, TPHUOOPOB,
MOMENICHUI M palMOHAIbHOE TNPUMEHEHHE CHUTHAJIbHBIX I[BETOB M 3HAKOB
0e3onacHocTH, KoTopbie yctanasiauaeT 'OCT P 12.4.026-01 [1].

Paznuyaror mpsMoe IICHXOJOTMYECKOE BO3ICHCTBHE ILIBETa HA 4YEJOBE- Ka,
BBI3BIBAIOIIIEE, HAIIPUMEDP, YYBCTBO PAaJOCTH WJIM IE€YaAIH, CO3JAIOLIEE BIIE- YATICHUE
JIETKOCTH WJIM TSDKECTH KaKoro-mOo MpeaMera, YAAJIEHHOCTH WM OJIM30CTH €ro, U
BTOPUYHOE BO3JECHCTBUE, CBSI3aHHOE C accouuauusMmu. Hampu- mep, KpacHbIH,
OpPAaH’KEBBIN W KEJNTHIA LBETA ACCOLMUPYIOTCS C OTHEM, COJH- IIEM, T. €. TEILJIOM.
Takue 1BeTa CO3/al0T BIIEYATJIICHHE TEIUIA W HA3bIBAIOTCA Te- IUIBIMU LIBETaMHU.
beneriit, romy0oii, 3e/IeHbIi 1 HEKOTOPBIE APYTHE I[BETA aCCO- IUUPYIOTCS C XOJIOJ0M
Y Ha3bIBAIOTCS XOJIOJHBIMU [IBETAMHU.

CurHasibHbIE 1IBETA MPUMEHSIOTCS JUIs1 OKPACKU TOBEPXHOCTEN KOHCT- PYKIIHUH,
IPUCIIOCOOJIEHUH U 3JIEMEHTOB IIPOU3BOJCTBEHHOIO 000PYAOBaHHUS, KOTOPbIE MOTYT
CIIy’KUTh UCTOUHUKOM OMACHOCTH J1Jis1 pabOTaIOIIUX.

['OCToM ycCTaHOBIEHBI KpacHBIM, XKENTHIMA, 3€JEHbIA U CUHUW CHUTHAJIb- HbIC
usera. [[ns ycuneHuss KOHTpacTa CUTHAJIBHBIX IIBETOB OHM MPHUMEHSIIOTCS Ha (oHE
KOHTPAacTHBIX 1[BETOB. KOHTpacTHbIE I[BETa MPUMEHSIOTCS TAaKXe JJIs BBIOJIHEHUS
CUMBOJIOB U MOSICHAIOIIMX HAJIUCEN.

Kpacuwvii  cuenanvnviti yéem TPUMEHSETCA: Ui 3alpPEIIAIONIAX 3HAKOB;

HAJMMCeM W CHUMBOJIOB Ha 3HAaKax IOXKapHOW 0€30MacHOCTH, 0003HAYEHUM OT-
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KITFOYAOIINX YCTPOMCTB MEXaHM3MOB M MAIllMH, B TOM YHCJIC€ aBaPUNHBIX; BHYT-
PEHHUX TOBEPXHOCTECH OTKPBHIBAIONIUXCS KOXXKYXOB M KOPITYCOB, OTPayKIAIOIIUX
JBIDKYIIAECS JJEMEHTHl MEXaHHW3MOB M MAIllMH M MX KPBIIICK; PYKOSTOK KpPaHOB
aBapuHHOTO cOpOca NTaBIICHUS;, KOPITYCOB MACIISTHBIX BBIKITIOUATEICH, HAXOI- IITUXCS
B pab04eM COCTOSIHUH 1101 HANpsDKEHUEM, U 0003HauYeHUsI TTOKapHOU TEXHUKHU.

Kenmulti cueHanbhblil yeem WCIOJb3YETCS: I MPEIyNpPEeKIal0NMX 3HAKOB
AJIEMEHTOB CTPOUTENBHBIX KOHCTPYKIIUHA, KOTOPHIE MOTYT SIBUTHCS TMPUUUHOM
MOJIydeHUsT TpaBM (HU3KHME OalKd, BBICTYIIBI W TIepenajbl B TOJIOCTH I10Ja,
Maji03aMETHBIC CTYIICHH, IaHIyChl), MECT, B KOTOPBIX CYIIECTBYET OMACHOCTH
MajJieHus, CY)KCHHH IPOE3/J0B, KOJIOHH, CTOSHOK W OIOp TMPOU3BOJCTBEH- HOTO
obopynoBaHus (OTKPBITHIC JIBMXKYIIHMECS YacTH OOOPYIOBaHMS); KPOMOK IITaMIIOB,
MPECCOB, OTPAKIAIOIMINX KOHCTPYKIIMH IUIOMAA0K ISl paboT, MPOBOJUMBIX Ha
BBICOTE, H T. I1. 3JIEMEHTOB BHYTPHUIIEXOBOTO U MEKIIEXOBOT'O TPAHCTIOPTA, MOBEMHO-
TPAHCIIOPTHOTO OOOPYJIOBaHMS W CTPOUTEIIBHO-IIOPOKHBIX MAIlIMH, KaOWH U
OTpaKICHUA KPaHOB, OOKOBBIX TTOBEPXHOCTEH AIEKTPOKAPOB, IMMOTPY3UYHNKOB, TEIICKEK
U TIOCTOSHHBIX W BPEMEHHBIX OTpaXJACHUNW WM DJEMEHTOB OTrPaKJICHHH,
yCTaHaBJIMBAGMBIX Ha TpaHUIAX OMACHBIX 30H, y INPOEMOB, sIM, KOTJOBAHOB,
BBIHOCHBIX  IUIOIIAJIOK, TIOCTOSHHBIX M BPEMEHHBIX OrpakKJACHUH JISCTHHII,
NEPEKPBITUN CTPOSIITUXCS 3aHUH; OAIKOHOB M APYTUX MECT, TI€ BO3MOXKHO MaJICHUE
C BBICOTHI, EMKOCTEH, COJIep KaIUX BEIIECTBA C ONACHBIMHU M BPEIHBIMUA CBOWCTBAMH,
Ha KOTOPbIE MPETyNPEKIA0IIYI0 OKPACKY HAHOCIT B BUJE T0JIOCHI mupuHoi 50—-100
MM B 3aBHCHUMOCTH OT Pa3MEIICHUS €MKOCTH; TPAaHHUII IMOIXO00B K IBAKyal[MOHHBIM
WJIM 3al1aCHBIM BBIXOaM.

3enenviti cucHanbHoLI YGem TIPUMEHSETCA [JId MPEANUCHIBAIOIINX 3HAKOB
JBEpPEH M CBETOBOTO Ta0JIO ABAaKyallMOHHBIX WMJIM 3alTaCHBIX BBIXOJIOB, CUTHAIBHBIX
JIaMII.

CuHuti cucHaIbHuIL Yeem WUCTOJIB3YETCS ISl YKa3aTelbHBIX 3HAKOB. CHUMBOJI
Ha 3HaKaX OC30MacHOCTH — 3TO MPOCTOE, BCEM MOHATHOE M300paKCHHE XapaKTepa

OMACHOCTH, MEP MPEAOCTOPOKHOCTH, UHCTPYKTUBHBIX YKa3aHWUW WM WHQPOpMaIUU
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no 0Oe30macHOCTU. 3HAaKU JOJKHBI OBITh YCTAHOBJIEHBI B MeCTaX, NpeObIBaHHE B
KOTOPBIX CBA3aHO C BO3MOXXKHOM OIIACHOCTBIO I PaOOTAaIOIIMX, a TaKXKe Ha
POU3BOJACTBEHHOM OOOpPYAOBAaHUH, SIBJISIOUIEMCS MCTOYHUKOM TaKOW OMACHOCTH.
3Haku O€30MacHOCTH, YCTaHaBIMBaeMbleé Ha BOPOTaX M BXOJHBIX JBEPSX
NOMEIIEHUH, 0003HAa4YarT, YTO 30HAa MX JAEWcTBUA — Bce mnomenieHue. llpu
HEOOXOAMMOCTH OTPaHUYEHUS 30HbI AEMCTBUS 3HAKA MPUBOASTCS COOTBETCTBYIOLINE
ykazaHusi c¢ BelmeykazaHHeiIM  ['OCTom. OHM KOHTpPacTHO BBIIETIOTCS Ha
OKpyXarIleM HX (oHE U HaxXOIATCs B IOJIE€ 3PEHUS JIIOJEH, A KOTOPBIX
npenHasHayeHsl. Ha Mectax M ydacTkax, SIBISIOIIUXCS BPEMEHHO OIACHBIMH,
YCTaHABIIMBAIOTCS TIEPEHOCHBIE 3HAKKM U BPEMEHHBIE OTPaKICHUS, OKpAIllCHHBIC B

CUTHaJIbHBIN 1IBET. Becero npcaAyCMOTPCHO YCTBIPC I'PYIIIILI 3HAKOB 0C30IaCHOCTH:

1 3ampeniaronui (B BUAE Kpyra);

2 IpeaynpexIaroNnii (B BUI€ TPEYTOJIbHHUKA);

3 IPEANUCHIBAIONINM (B BUJIE KBaApaTa);

4 yKa3aTelbHbIN (B BUAEC BEPTUKAIHHOTO MIPSIMOYTOJIBHUKA).

Jlnst Gornee MOTHOTO YCBOEHMsSI (POPMBI CHMBOJIOB Ha 3HAaKaX W MECT HUX
YCTaHOBKH CJIEAYeT IOMOJIHUTEIbHO M3yuuTh pasgen 3 'OCT P 12.4.026-01 [1].
Jiist aTOTO HUXKE MaeTcsa HeoOxoaumast Bbiiepkka u3 nannoro 'OCTa.

CraHgapT HE pacIpOCTpaHsIeTCs:

- Ha IIBETa, MPUMEHSEMbBIC JJII CBETOBOW CHUTHAJIM3allUd BCEX BHJIOB
TpPaHCTIOPTA, TPAHCIIOPTHBIX CPEJICTB U JOPOKHOTO JIBUKEHUS;

- 1[BETa, 3HAKW W MAapPKUPOBOYHBIC IMUTKH OAJIOHOB, TPYOOTPOBOOB,
E€MKOCTEeH ISl XpaHSHUS U TPAHCTIOPTHUPOBAHUS TA30B U )KUIKOCTEH;

- JIOPO’KHBIC 3HAKW U PA3METKY, ITyTEBbIC U CUTHAIBHBIC 3HAKU KEITC3HBIX
JOpOT, 3HAKW IS OOecredeHus OC30MacHOCTH JIBMDKCHHSI BCEX BHUIOB TPAHCIIOPTA
(kpome 3HAKOB O0€30MACHOCTH IS TOJBEMHO-TPAHCIIOPTHBIX MeXa- HHU3MOB,
BHYTPHU3aBOICKOTO, TACCAKUPCKOTO M OOIIECTBEHHOTO TPAHCIOPTA);

- 3HAKW ¥ MapKUPOBKY OIMACHBIX TPY30B, TPY30BBIX CIHHMII, TPEOYIOMINX

CIICLIMAJIBHBIX YCIOBUM TPAHCIIOPTUPOBAHUS U XPAHEHUS;
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- 3HAKU JJIS SJICKTPOTEXHUKH.

Ha3nadueHne cHUTHaIBHBIX IIBETOB, 3HAKOB OE€30MAaCHOCTH ¥ CHUTHAIBHOMN
Pa3METKH COCTOMT B OOECIEYEHUU OJIHO3HAYHOTO TOHHUMAHMS OIpPEACIICHHbBIX
TpeOOBaHMM, KACAIOMUXCS OE30MaCHOCTH, COXPAHCHHS >KM3HU W 3J0POBBS JIIOJIEH,
CHUKEHUSI MaTepUabHOro yiiepOa 6e3 MPUMEHEHHsI CJIOB UM C UX MUHUMAJIbHBIM
KOJIMYECTBOM.

CurHanapHBIC TBETA, 3HAKKW OE30MACHOCTH W CHUTHAJIBHYIO Pa3METKy CIIETyeT
OPUMEHSATh  JJIi  TPUBJICYCHHS  BHUMAaHUS  JIIOJIEH,  HaxONSIIUXCS  Ha
MIPOM3BOCTBEHHBIX, OOIIECTBEHHBIX OOBEKTaX M B HMHBIX MECTaX, K OIMACHOCTH,
OTIACHOW CHTYaIlUH, MIPEAOCTEPEIKCHUS B IEIIX U30EraHusl OACHOCTH, COOOIICHHS O
BO3MOXXHOM HCXOJI¢ B Cllydae NpPeHEOpEeKEHUs OMacCHOCTbIO, MPEANUCAHUS WU
TpeOOBaHUS OMNPEACIICHHBIX JEUCTBUM, a TakXke JJs COOOIIEHUS HEO0OXOIUMOMU
uHbopMaIuu.

[IpumMeHeHne CUTHAIBHBIX IIBETOB, 3HAKOB OE30MAaCHOCTH W CHUTHAJIBLHOMN
pPa3METKH Ha MPOM3BOICTBEHHBIX, OOIIECTBEHHBIX OOBEKTAX M B MHBIX MECTax HE
3aMEHSIET HEOOXOJMMOCTH TPOBEICHUS OpPTraHU3AIMOHHBIX M  TEXHUYECKUX
MEPOTIPUATHIA IO OOECIEUEHUIO0 YCIOBHM O€30MMacHOCTH, MCIOJB30BaHUS CPEIICTB
WHIANBUYaIbHON M KOJUICKTUBHOMW 3aIUThl, 00YYEHUSI U MHCTPYKTAXKa MO TEXHUKE
0€30MacHOCTH.

Pa3Mmelienne (ycTaHOBKY) 3HaKOB 0€30MaCHOCTH Ha 000pYyJA0BaHUU, MaIlIMHAX,
MEXaHU3Max JOJDKHA MPOBOAUTH OpraHU3alus-u3roroButens. [Ipu HeobxoammocTu
JOTIOJIHUTEJIbHOE pa3MelleHne (YCTaHOBKY) 3HAKOB 0€30MMacHOCTH Ha 000pYA0BaHUH,
MalgHaX,  MEXaHW3MaX,  HaxONAIUXCAd B OKCIUTyaTalldd,  TPOBOIUT
AKCIUTYaTHPYIOIIAsi UX OPTaHu3aIlusl.

['padrueckre CHMBOJIBI M TIOSCHSIONINE HAANMHUCH Ha 3HAKaX OE30MacHOCTH
OTpacjaeBOTO HA3HAYEHHWs, HE NPEAYCMOTPECHHbIE HACTOSIIHUM CTAaHJIAPTOM,
HEOOXOJMMO YCTaHABIMBATh B OTPACIEBBIX CTaHIApTaX, HOPMax, MpaBUJAX C

coOJiroicHueM TpeOOBaHMM HACTOSIIIETO CTaH1apTa.
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Ha3nayeHue 1 NpaBU/Ia NIPUMEHEHHS CUTHAJIBbHBIX IBETOB.

CraHgapT yCTaHaBIMBAET CIEAYIOIIME CUTHAJIBHBIE IIBETA: KPACHBIM, KENIThIH,
3eNeHbld, CUHMM. [[nsg ycuieHus 3pUTEIbHOIO BOCHPUSTHUS LBETOrpadUyECcKuX
M300paKEHH 3HAKOB O€30MAaCHOCTHM M CUTHAJIIBHOM pPa3METKH CUTHAJbHBIE LIBETA
CJIelyeT IPUMEHATh B COUYETAaHUM C KOHTPACTHBIMU I[BETAMHU — OEJIBIM WJIM YEPHBIM.
KoHTpacTHple 11BeTa HEOOXOAMMO HCIIOJIB30BATH JJII BBIMOJIHEHUS TIpadUyecKux
CUMBOJIOB M MOSICHAIOIIMX HAJIUCEN.

CurHasibHbI€ 1IBETa HEOOXOUMO IPUMEHSITh:

- s 0003HAYEHHsI TIOBEPXHOCTEH, KOHCTPYKIUHN (MM 3JIEMEHTOB KOH-
CTPYKLIHI), MpUCIIOCOOJNEHUM, y3J0B W 3JIEMEHTOB OOOPYIOBaHUSA, MAIWH, Me-
XaHU3MOB U T. 1., KOTOPBIE MOT'YT CIY’KUTh UCTOYHUKAMH ONACHOCTH JUIS JIFO- JIEH,
MTOBEPXHOCTU OTPAKICHUN M JPYTUX 3alIUTHBIX YCTPOMCTB, CUCTEM OJI0- KUPOBOK U

T. I.;

0003HaUYEHUS MOXKAPHON TEXHUKH, CPEACTB IPOTHUBOINOKAPHOM 3aliu-
ThI, UX JJIEMEHTOB;

- 3HAKOB O€30I1aCHOCTH, CUTHAJIBHOW pa3METKH, IJIAHOB 3BAaKyallUd U
APYTUX BU3YaJbHBIX CPEJICTB 00ecreueHns: 6e30MacHOCTH;

- CBETAIIUXCS (CBETOBBIX) CPEACTB 0E€30MACHOCTU (CUTHAIBHBIC JIAMIIBI,
TabJIo u 11p.);

- 0003HayYeHUs MyTH 3BaKyaluu.

CMbICIIOBOE  3HAauye€HHME, 00JIaCTh MPUMEHEHMsS] CHUTHAJbHBIX IBETOB U
COOTBETCTBYIOIIIME UM KOHTPACTHBIE I[BETA YCTAHOBIIEHBI B Ta0. 5.0.

Kpacnutii cucnanvnwiit ygem cinedyem npumenamsy:

- U1 0003HAYEHUS! OTKIIIOYAIOIIUX YCTPONCTB MEXaHW3MOB U MallliH, B
TOM YHCJIE ABAPUNHBIX;

- BHYTPEHHUX MOBEPXHOCTEH KpBIMIEK (JBepel]) MKa(poB ¢ OTKPHITHIMU
TOKOBEAYIIUMHU 3JEMEHTaMU OOOpYIOBaHMs, MalIMH, MEXaHU3MOB U T. M. (eciu
o0opymoBaHWe, MAaIIMHBI, MEXaHW3MBl WMEIOT KpPAaCHBIH I[BET, TO BHYTPCHHHE

MOBEPXHOCTU KPBIMIEK (JABEpeIl) MOHKHBI OBITh OKpAIICHBI JIAKOKPACOYHBIMU
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MaTepHualaMH KeJITOr0 CUTHAJIBHOTO 1[BETA);

- PYKOATOK KpaHOB aBapuHHOTO cOpoca 1aBlIeHUS;

- KOPILyCOB MAacCJSHBIX BBIKJIIOUATENIeH, HaxoIdlmxcd B pabouem
COCTOSIHUH T1OJ] HAIIPSIKEHUEM;

- 0003HAUYEHUs paA3IUYHBIX BUJAOB IOXKAPHOM TEXHUKH, CPEACTB
IPOTUBOIMOKAPHOM 3alIUTHI, UX AJIEMEHTOB, TPEOYIOLIUX ONEPATUBHOIO OIO3HAHUS
(mokapHble MalIMHBI, HA3EMHBIE YAaCTU TMAPAHT-KOJOHOK, OTHETYIIMTEINN, OaJIIIOHBI,
YCTPOMCTBA PYyYHOTO ITycKa CUCTEM (YCTaHOBOK) IO>KAPHOW aBTOMATUKH, CPE/ICTB
OTIOBEUICHHUS, Teie(OHBI MPAMOI CBSI3U C MOKApHOW OXPaHOM, HACOCHI, MOKapHBIC

CTCHABI, 00UKH AJI1 BOJABI, AIMWKW I IIECKA, 4 TAKXKC BEApPaA, JIOIA- Thl, TOIIOPHI U T.

I.);

OKaHTOBKH MMOYXAaPHBIX IMIMTOB O€JIOTr0 IBETA JUIsl KPEIUICHHS TI05KapHOTO
uHCTpyMeHTa u orHerymuTened. [llupuna okantoBku — 30-100 MM (nomyckaercs
BBIIIOJIHATh OKAHTOBKY IOKAPHBIX IIUMTOB B BUJE YEPEAYIOIIMXCS HAKIOHHBIX O]
yriioM 45—60° moJjiIoc KpacCHOTO CUTHAJILHOTO U O€JIOr0 KOHTPa- CTHOTO I[BETOB);

- OpPHAMEHTOBKHM 3JIEMEHTOB CTPOMTENIBHBIX KOHCTPYKUMH (CTEHBI,
KOJIOHHBbI) B BHJAE OTPE3Ka TOPU3OHTAIBHO PACHOJIO)KEHHOW TOJIOCHI I
0003HAYEHHUST MECT HAaxXOXKIACHMsI OTHETYLIUTENs, YCTaHOBKU IOXKapOTYLIEHUS C
PYYHBIM ITyCKOM, KHOIIKHM TIOKapHOUW curHanuzanuu u T. 1. [lupuna nmonoc — 150—
300 mm. Ilomocel MOJKHBI pacrojaraTbCsd B BEPXHEW YacTH CTEH M KOJOHH Ha
BBICOTE, YIOOHOMN N7l 3pUTEIBLHOTO BOCHPUATHS C pabOYMX MECT, IPOXOAOB U T. II.
B coctaB OpHAaMEHTOBKHM, Kak IMpaBWJIO, CJEAYyeT BKJIIOUYATh 3HAK IOKapHOU
0€e30IacCHOCTH € COOTBETCTBYIOIIMM  rpaMyecKMM  CHMBOJIOM  CpPEICTBA
MPOTHUBONOKAPHOM 3aIIUTHI;

- CUTHAJIBHBIX JamMN ¥ Ta0J0 ¢ nH(OopMaluei, U3BeIaoie o Hapy- IeHUH
TEXHOJIOTMYECKOT0 TPOoIlecca UM HapYLICHUH YCIOBUN O€30MacCHOCTH:

«Tpesoray, «HencnpaBHOCTH» U OP.;

- 00o03HayeHUs1 3axXBaTHBIX YCTPOMCTB NPOMBIIUICHHBIX YCTaHOBOK H

MIPOMBIIIUICHHBIX POOOTOB;
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Tabruya 5.0

CmMmbIcI0BOE 3HAYCHHUC, 00J1aCTh NPUMEHECHUHA CHTHAJIBHBIX IIBETOB U

COOTBECTCTBYIOIIME UM KOHTPACTHBIC IBE€TA

Curnanpnerii | CMBICTIOBOE 3HAUECHUE O6acTs IpUMEHEHHS KonTpacTHs!

U OBET

OBCT

HenocpencrBennast | 3ampenieHue 0NacHOro MOBEACHUS UIIH
OaCHOCTb nerictBrua.O003HaUYEHNE HETIO-

ABapuiiHas wiu CPEACTBEHHOM OMaCHOCTH benbrii

omacHas cutyarust | CooOmenue 00 aBapuitHOM OTKIIOYEHUH

HomapHaﬂ TCXHHUKA, |HJIH aBaprIHOM COCTOSAHUHA O60py,I[OBaHI/I$I

CpeICTBa NPOTUBO- (TeXHOJI0- THYECKOro Ipoliecca)
MIO%K. 3aLIUTHI, UX O06o3HaueHUE U OTIPE/IeIIEHUE MECT
AIIEMEHTBI HaXO0XJACHUS [10)KAPHONU TEXHUKH, CPEJICTB

HpOTHBOHO)KapHOﬁ 3alllUThI, UX 3JICMCHTOB|

Bo3moxHast ~ omac-| OO6o3HaueHHE BO3MOXHOM OIIaCHO- CTH,
Kenteiii HOCTb onacHoi curyauuu. [Ipeny- npexnenue o | YepHsblil
BO3MO>KHOH OIIaCHO-

CTH

bezonacHocTs, CooOuieHne o HopMaJbHOH paboTe
Oe3omacHble  ycJo- | 000pyAOBaHUs, HOPMAJIBHOM CO- CTOSIHUU
BUA TEXHOJIOTHYECKOT'O ITPO-

mecca benwiit

HOMOH.IL, craceane | O0o3HaUYeHHUE IIyTHU 3BaKyalluH, allTCUCK,

Ka6I/IHeTOB, CpCACTB 110 OKa3aHHIo HepBOﬁ

MEJUITTHCKOM
ITOMOIIH
[Ipennucanue Bo | TpeboBanue 00s13aTENBbHBIX JACICT- BUI B
n30exXaHue OITaCHO- nensx odbecreueHus 0e30-
CTH MTaCHOCTH benbrit
VYkazanue Paspelenre onpeneneHHbIx en-
CTBUH
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- 0003HAUEHUsI BPEMEHHBIX OrPAXJICHUW HWJIM 3JIEMEHTOB BPEMEHHBIX
OrpaX/ICHU, YCTAHABJIMBAEMbIX HAa TPAaHULAX OMNMACHBIX 30H, Y4YacCTKOB, TEppH-
TOpUH, 5IM, KOTJOBAHOB, BPEMEHHBIX OrPaXACHUA MECT XHMHUYECKOro, OakTe-
PHOJIOTHYECKOTO U PaJUallMOHHOTO 3arpA3HEHUS, @ TAKKE OTPAXKICHHUM IPYTUX MECT,
30H, Y4aCTKOB, BXOJl Ha KOTOPbIE€ BPEMEHHO 3allpelIcH.

[ToBepXHOCTh BpEMEHHBIX OTPAKIACHUNA JTOJKHA OBITH LEIUKOM OKpa- IIeHa
KPaCHbIM CUTHAJIBHBIM I[BETOM WJIM MUMETh YEPEAYIOIIMECS HAKIOHHBIE MOJ YIiIOM
45-60° moyiochl KpaCHOrO0 CHUTHAJIBHOTO M 0enoro KoHTpacTHoro useroB. lllupuna
nosioc — 20-300 MM MpH COOTHOLIECHUH IHMPHUHBI MTOJIOC Kpac- HOTO U OEJI0ro IIBETOB
or 1:1 101,5:1,0;

- 3alpelialiinX  3HAaKOB  O€30MacHOCTM W 3HAaKOB  IOKapHOU
0€30MacHOCTH.

He nonmyckaercsi HCI0/1b30BaTh KPACHBIN CUTHAJIBHBIH IBET:

- s 0003HAYeHWs]  CTAlMOHAPHO  YCTAHABIMBAEMBIX  CPENICTB
MPOTUBOMOKAPHOW 3alUTHl (UX DSJIEMEHTOB), HE TPEOYIOUIUX ONEPATUBHOTO
OMO3HaHUsl (MOKapHbIE W3BEILATENN, I[OKapHbIE TPYOONPOBOJbI, OPOCUTENN
YCTaHOBOK MOKapOTYLIEHUS U T. I1.);

- Ha NYTH 3BaKyallud BO HM30€KaHUE IMyTAHMIIBI M 3aMellaTeNbCcTBa (KpoMme
3aMpeniamlruX 3HakoB 0€30MaCHOCTH U 3HAKOB MOKapHON 0E€30MaCHOCTH).

KearTplil CHTHAJIBHBIM BT cJielyeT IPUMEHATD:

a) g OOO3HAUEHMs OJJIEMEHTOB CTPOUTEIbHBIX M MHBIX KOHCTPYKLMH,
KOTOpPBIE MOTYT SIBUTHCS TMPHUUYMHON TONYyYEHHUS TpaBM pabOTAIONIMMH: HHU3KHX
OaJIOK, BBICTYNIOB M TEPENaa0B B IUIOCKOCTU T0JIa, MalO3aMETHBIX CTYIEHEW,
MIaHyCOB, MECT, B KOTOPBIX CYIIECTBYET OMACHOCTH MaJeHUS (KPOMKH MOTPY304YHBIX
m1aTGopM, TPpy30BbIX MOJIOHOB, HEOTPAKACHHBIX TUIONIAI0K, JIOKOB, MPOEMOB U T.
1.), CYy’KEHUH MPOE30B, MAJI03aMETHBIX PACIOPOK, Y3JIOB, KOJOHH, CTOEK U OIOp B
MeCTaxX MHTEHCUBHOTO JIBUKEHHsI BHYTPU3aBOJICKOT'O TPAHCIIOPTA U T. 1.;

0) 0003HaueHHUs Y3JI0B M 3JIEMEHTOB 00OPYIOBaHWSA, MAalIMH U MEXaHHU3MOB,

HEOCTOPO’KHOE OOpalieHne C KOTOPHIMH TIPEJICTABISAET OMACHOCTh ISl JIFOJICH:

65



OTKPBITBIX JBWKYIIUXCS Y3JIOB, KDOMOK OTPaJUTENIBHBIX YCTPOUCTB, HE MOJHOCTBIO
3aKpBIBAIOIIUX JBHKYIIUECS 3JIEMEHTh (IUMdoBaibHbIE KPyTH, Gpes3bl, 3yOuaThie
KoJieca, IPUBOJHBIE PEMHH, LIENH U T. I1.), OTPAKIAIOIIMX KOHCTPYKLIUN IJIOLIAJ0K
Ul paboT, MPOBOJAMMBIX Ha BBICOTE, & TAK)KE IMOCTOSHHO MOJBEIIEHHBIX K MOTOJIKY
WIA CTEHAM TEXHOJOTMYECKOW apMaTypbl U MEXAHHW3MOB, BBICTYNAIOLIUX B padbodee
IPOCTPAHCTBO;

B) 00O3HAYEHHMs OINACHBIX MPU SKCIUTyaTallMd 3JIEMEHTOB TPAHCIOPTHBIX
CPEICTB, MOABEMHO-TPAHCIIOPTHOTO OOOpPYIOBAaHUS U CTPOUTENIBHO-I0POKHBIX
MAalllfH, TUIOMIAIOK TPY30MOAbEMHHUKOB, OamMmepoB M OOKOBBIX ITOBEPXHOCTEH
ANEKTPOKApOB, TOTPY3YMKOB, TEJIEKEK, IOBOPOTHBIX IUIATGOPM M OOKOBBIX
IIOBEPXHOCTEN CTpPENl JKCKAaBATOPOB, 3aXBaTOB M IUIOLIAJOK AaBTOIOIPY3YHKOB,
paboyux OpraHoOB CEJIbCKOXO3SIMCTBEHHBIX MAIIWH, 3JEMEHTOB T'PY30M0IbEMHBIX
KpaHoB, 000iM rpy30BbIX KPIOKOB U Jp.;

I) MOABI)XKHBIX MOHT@XHBIX YCTPOHCTB, HMX DJJEMEHTOB U 3JIEMEHTOB
IPy303aXBaTHBIX MPUCIOCOOJICHHI, MOJIBM)XHBIX YacTell KaHTOBaTellel, TpaBepc,
IIOJABEMHUKOB, IIOJBUKHBIX YaCTEH MOHTAKHBIX BBILIEK U JICCTHMII;

J) BHYTPEHHHMX IIOBEPXHOCTEH KpBILIEK, JBEpEl, KOXKYXOB M JPYrux
OTPaKAEHUMN, 3aKPBIBAOLIMUX MECTA PACIIOJIOKEHHUS ABUKYILIUXCS y3JI0B U DJIEMEHTOB
00Opy/IOBaHuUs, MalllMH, MEXaHU3MOB, TPEOYIOIIMX NEPUOAMYECKOTO IOCTyMa s
KOHTPOJISl, PEMOHTA, PETYJIIMPOBKU U T. II.

Ecnu ykazaHHbI€ y3IIbI M DJIEMEHTBI 3aKPBITI CbEMHBIMU OT'PaXKACHUSAMM, TO
OKpPAlIMBAHUIO JIAKOKPACOYHBIMA MATEPHAIAMHM  JKEJITOIO CUTHAJIBHOTO IBETA
MO/JIEXKAT CaMU JBMKYILUECS Y3JIbl, JIEMEHTbl U (WJIM) MOBEPXHOCTU CMEXKHBIX C
HHAMM HENOJABUKHBIX IE€TAJIEH, 3aKPbIBAEMbBIE OTPaKICHUSIMU;

€) MOCTOSTHHBIX OTPAXACHUI WIIM 3JIEMEHTOB OTPaXKJACHUM, YCTaHABIMBAEMbBIX
Ha TPaHMIAX OMNACHBIX 30H, YYaCTKOB, TEPPUTOPHUN: y INPOEMOB, SIM, KOTJIOBAHOB,
BBIHOCHBIX IUIOIIA/IOK, TOCTOSTHHBIX OTPa)KACHUN JIECTHUII, OAJIKOHOB, IEPEKPHITUNA U
OPYTUX MECT, B KOTOPBIX BO3MOYKHO NAJEHUE C BBICOTHI.

[ToBepXHOCTh  OTPaXJCHHS  JOJDKHA  OBITh  IIETUKOM  OKpalleHa
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JAKOKPACOYHBIMA ~ MaTepHUAaMU  JKEJITOr0 CUTHAJIBHOIO I[B€Ta WM HMETh
yepeayromecs HakJIOHHBbIE MOJ yriaoM 45-60° monochl XKEATOr0 CUTHAIBHOTO U
YEpPHOI'0 KOHTPACTHOTO I[BETOB.

Mupuna nmonoc — 20-300 MM HpU COOTHOIIEHUH HIMPUHBI MOJOC KEITOTO U
yepHoro 1gsera ot 1:1 no 1,5:1,0;

) 0003HAUYECHHSI EMKOCTEH U TEXHOJIOTHYECKOTO 000PYI0BAHMUS, COACPIKAITIX
ONAaCHbIE WM BPEIHbIE BEIIECTBA.

[ToBEepXHOCTh €MKOCTH JIOJKHA OBITh IEIMKOM OKpallleHa JIAKOKPACOUHBIMU
MaTepualaMH KEITOr0 CUTHAIBHOIO I[BETA WJIM UMETh YEpEAYIOIIHECs HAKIOHHBIE
o yriaom 45—60° moJiockl KENTOr0 CUTHAIBHOTO M YEPHOTO KOHTPACTHOTO IIBETOB.

Mupuna nomoc — 50-300 MM B 3aBUCMMOCTH OT pa3Mepa €MKOCTH IpHU
COOTHOIIEHHUH IIIMPHUHBI TTOJIOC KENATOTO U yepHoro 1gera ot 1:1 go 1,5:1,0;

3) 00O3HauUEHUs IUIOIAJEH, KOTOpPBIE JOKHBI OBITH BCeryna cBOOOJHBIMHU Ha
cllydaid 9BaKyaluu (IUIOIIAJIKU Y 9BAaKyal[MOHHBIX BBIXOJOB M MOJAXOAbI K HUM, BO3JIE
MECT TOJayu TOKAPHOM TPEBOrM, BO3JIE MECT MOAXOAa K CpelCTBaM
IPOTHBOIIOKAPHOM 3aIllUThI, CPEACTBAM OIOBEIIECHHUS, ITyHKTaM OKa3aHUs IEPBOM
MEIUIMHCKON MOMOILH, TOKAPHBIM JIECTHULIAM U Jp.).

['panuIbpl 3TUX MIIOLIAAEH TOJKHBI ObITh 0003HAUEHBI CIUIOIIHBIMU JIMHUSMU
KEJITOr0 CUTHAJIBHOIO 1IBETA, @ CaMU IUIOLAAN — YEPEAYIOIUMHUCS HAKJIOHHBIMU 101
yriioM 45-60° mojocaMu KENTOTO CUTHAJIBHOIO M YEPHOTO KOHTPACTHOIO ILIBETOB.
[Mupuna muamii u monoc — 50 — 100 mm;

1) NpeaynpeKIaoNMX 3HAaKOB 0€30MacCHOCTH.

Ha mnoBepxHOCTh OOBEKTOB U JJIEMEHTOB, IEPEUYUCIECHHBIX B a) U B),
JOTTYCKAeTCsl HAHOCUTh YepeAyroluecs HakJIOHHblE Toa yrioMm 45-60° monocsl
KEJITOr0 CUTHAJIBHOTO M YEPHOro KOHTpacTHOro 1BetoB. [Ilupuna momoc — 50— 300
MM B 3aBUCHUMOCTU OT pa3Mepa OOBEKTa U PACCTOSHUS, C KOTOPOrO JOIKHO OBITH
BUJIHO MPENYTIPEKICHUE.

Ecnu obopynoBaHue, MalllMHbBI M MEXaHU3Mbl OKpAIl€Hbl JIAKOKPACOYHBIMU

MaTepuaiaMH >KEITOT0 CUTHAJIBHOTO IIBETA, TO MEpeuuciieHus 0) U 1), UX Y3IIbl H
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AIIEMEHTHI JIOJDKHBI OBITh 00O3HAYEHBI UEPEMYIOMUMUCS HAKIOHHBIMH TIOJ YIJIOM
45-60° moyiocaMu KEATOro CUTHAJIBHOTO ¥ YEPHOTO0 KOHTpAcTHOro 1BeTOB. [llnprHa
nosioc — 20300 MM B 3aBUCHMOCTHU OT pa3zMepa y3Jia (3JIeMeHTa) 000pyA0BaHUS TIPU
COOTHOILICHUH IIUPUHBI TTOJIOC KEJITOT0 U yepHoro 1setos ot 1:1 o 1,5:1,0.

Jist  CTpOUTENBbHO-IOPOXKHBIX ~ MAIllMH W MOABEMHO-TPAHCIIOPTHOTO
0o00OpyI0BaHuUs, KOTOpPbIE MOTYT HAaXOJIUThCA Ha MPOEPKEH 4YacTH, AOIMycKaercs
MIPUMEHSATH TPEAYIPEKIAIONIYI0O OKPACKY B BHJE YCPEAYIOMMXCS KPACHBIX U OEIBIX
0JIOC.

CuUHUI CUTHAJILHBIH 1I[BET CJielyeT MPUMEHSTh:

- JUTSI OKPAIIMBAHUS CBETSAIINUXCS (CBETOBBIX) CUTHAIBHBIX WHIUKATOPOB
U IPYTUX CUTHAIBHBIX YCTPOUCTB YKa3aTEIbHOTO WM Pa3pelIatoniero Ha3HaueHUS;

- MIPEAMKCHIBAIOIINX U YKa3aTeIbHBIX 3HAKOB O€30MaCHOCTH.

3ejieHblil CHTHAJIBHBI HBET cJieAyeT NPUMEHSTh:

- JU1s1 0003HaUYeHHUs1 Oe30macHOCTH (O€30IacHBIX MECT, 30H 0€30I1acHOI0
COCTOSIHUSA);

- CUTHAJIBHBIX JIAMII, HM3BEIIAIOIMIUX O HOPMAJIbHOM pEXUME padOThI
000pyI0BaHUS, HOPMAJTBLHOM COCTOSTHUN TEXHOJOTUIECKUX TPOIIECCOB U T. 11.;

- 0003HauEHUS MTyTH IBAKyalllu;

- HBaKyallUOHHBIX 3HAKOB O€30MacHOCTM W 3HAKOB O€30MacHOCTH
MEUITMHCKOTO U CAHUTAPHOTO Ha3HAYCHUSI.

XapaKkTepUCTUKM CUTHAJIbHBIX 1 KOHTPACTHBIX I[BETOB.

3Haku O€30MacHOCTU ClIeAyeT pa3MmeniaTh (yCTaHaBJIMBATh) B TOJIE 3PEHUS
JOJIeH, 11T KOTOPBIX OHU MPETHA3HAYCHBI.

3Haku 0€30MaCHOCTH JOJDKHBI OBITh PACIOJIOKEHBI TAaKUM 00pa3oM, 4YTOOBI
OHM OBLIM XOPOIIIO BUIHBI, HE OTBJICKAJIN BHUMAHUS W HE CO3/IaBaJId HEYJI00CTB TIPH
BBITIOJIHEHUU JTFOJIbMU CBOEH MpOoGeCcCHOHANBHOW WM WHOW NESTeIbHOCTH, HE
3aropa’kKuBaJI MPOXOJI, TPOE3]1, HE MPEMATCTBOBAIN TIEPEMEIICHHUIO TPY30B.

3Haku 0e30MacHOCTH, pa3MEIEHHbIE Ha BOPOTaxX M Ha (HAlX) BXOJHBIX(MH)

NBepAX(MH) TOMELICHHUM, O3HAYarT, YTO 30HAa JEWCTBUSL ATUX  3HAKOB
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pacnpocTpaHseTcss Ha BCIO TEPPUTOPHIO U IJIOMIAb 32 BOPOTAMHU U JBEPSMU.

Pa3menienne 3HakoB 0€30MaCHOCTA Ha BOPOTAaX U JIBEPSAX CIIEIYET BBITOIHITh
TakKUM 00pa3oM, YTOOBI 3pUTEIHHOE BOCIPUATHE 3HAKA HE 3aBHUCENIO OT MOJIOKEHUS
BOPOT WJIH JBepel (OTKPBITO, 3aKPHITO). DBaKyallMOHHBIC 3HaKN Oe30macHoCTH E 22
«Boixog» u E 23 «3amacHblif BBIXO/1» JOJKHBI pa3MEIIaThCsl TOJBKO HaJ JBEPSIMH,
BEYIIMMHU K BBIXOY.

3Haku 6€30MacHOCTH, YCTAaHOBJIEHHBIC y Bbe3/a (BX0/1a) Ha 00BEKT (y4acToK),
03HAYaloT, YTO UX JIEHCTBHUE PACIIPOCTPaHIETCsl HA OOBEKT (Y4acTOK) B LIETIOM.

[Ipy HEOOXOAMMOCTH OrPaHUYUTH 30HY JCHCTBUS 3HakKa O€30MacHOCTH
COOTBETCTBYIOILIEE YKAa3aHUE CJIEAyeT MNPUBOAMTH B TMOSCHSIOIIEH HAANHUCH HA
JOTIOJIHUTEIBHOM 3HAKe.

3Haku 0€30MaCHOCTH, U3TOTOBJICHHBIE HA OCHOBE HECBETAILLMXCS MaTEPHANIOB,
CJIelyeT IPUMEHSTh B YCIIOBUSAX XOPOIIErO U JOCTATOYHOIO OCBEIIE- HUSI.

3Haku 0€30MacHOCTH C BHEIIHUM WJIA BHYTPEHHUM OCBELICHHEM CIIEIyET
MIPUMEHSTH B YCIOBUSAX OTCYTCTBUS WJIM HEJJOCTATOUHOTO OCBEIICHHUS.

CeeroBo3BpalaromMe  3HaKd  0€30macHOCTHM  CleAyeT — pa3Mellarhb
(ycTaHaBnMBaTh) B MECTax, IJI€ OTCYTCTBYET OCBEIIEHHE WM WMEETCS HHU3KUN
ypoBeHb oHOBOTO OcBerieHus (Menee 20 ik mo CHull 23-05-95): npu npoeaeHuun
paboT C HCHOJIb30BAaHMEM WHAMBUAYAIbHBIX HCTOUYHUKOB CBeTa, (OHapeil
(HanpuMmep, B TYHHENSX, WIAXTaxX U T. I.), a TaKXKe AJId odecredeHus: 0e30MacHOCTH
IpU MPOBEIECHUH paboT Ha TOpOTax, aBTOMOOUIIBHBIX Tpaccax, B a3ponopTax u T. II.

®OTOMOMHUHECIIEHTHBIE 3HAKH 0€30MacHOCTH CJEAyeT MPHUMEHSTh TaM, TJIe
BO3MOXKHO aBapUHHOE OTKIIIOUEHHWE HCTOYHHUKOB CBETa, a TaKKe B KadecTBe
AJIEMEHTOB (DOTOJIOMUHECIICHTHBIX 3BaKYallMOHHBIX CHCTEM [UIsl OOecHedeHus
CaMOCTOSTENIbHOTO BBIXOJA JIOACH W3 OMacHbIX 30H B ClIy4ae BO3HMKHOBEHUS
aBapui, MoXxapa Wid IPyrux 4Ype3BbIUANHBIX CUTYaLUH.

Jis Bo30yx)aeHust (HOTOTOMUHECIICHTHOTO CBEUYEHHS 3HAKOB OE30MaCHOCTH
HEOOXOAMMO HAJIMYKMe B TIOMEIICHHUH, T/Ie OHU YCTAaHOBJIEHBI, HCKYCCT- BEHHOTO WU

CCTCCTBCHHOI'O OCBCIICHMS.
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OcBeleHHOCTh TTOBEPXHOCTH (HOTOFOMUHECIIEHTHBIX 3HAKOB 0E€30MacHOCTH
HCTOYHHUKAMU CBETA JOJKHA OBITHL HE MeHee 25 JIK.

OcHOBHBIE H JONOJHUTEIbHBbIE 3HAKH 0€30IaCHOCTH.

OcHOBHbIE 3HaKu O€30MaCHOCTH HEOOXOJMMO pa3feisaTh Ha CIEAYIOIIUE
TPYIIBL  3alpellaoliue 3HaKH; MPeaynpekaaroliie 3HaKW; 3HAKU IOXXKapHOU
0€3011aCHOCTH; TPEANUCHIBAIOININEG 3HAKW, DSBaKyallMOHHbIE 3HAKH W 3HAKHU
MEJIUIIMHCKOTO U CAHUTAPHOTO Ha3HAYEHUS;, YKa3aTeJIbHbIC 3HAKHU.

['eomeTpudeckast (opMa, CUTHAJIBHBIN IIBET, CMBICJIOBOE 3HAYEHHUE OCHOBHBIX

3HAaKOB 0€30MacHOCTH JIOJKHBI COOTBETCTBOBAThH MPUBEACHHBIM B Ta0m. 5.1
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Tabnuya 5.1
I'eomeTpuueckasi popma, CHrHAJILHBII IBET, CMBICJIOBOE 3HAYE€HHE OCHOBHBIX

3HAKOB 0€30MACHOCTH

I'pymma I'eomerpuueckas | CUTHaIBHBIN CMBICTIOBOE 3HAYCHHE

dhopma <*> [IBET

3anpematomue 3Ha- |[Kpyr ¢ morme- 3anpelieHrue onacHoOro MoBe- ICHUs WIN

KU PEUYHOM MOJI0COM IEUCTBUS

[Ipenynpexnaromme [IpenynpexneHue 0 BO3MOXK- HOM

3HAKA TpeyronpHuK Kenteiii | onacHocTH. OCTOPOXK- HOCTh. BHUMaHME

[Ipennucanue o0s3aTeNbHBIX 1EHCTBUI
[IpeanuceiBatoiue Kpyr BO M30€KaHUE OMACHOCTH
3HAKU
O0603HaueHne U yKa3aHue MecT

3Haku noxxapHo# | KBagpar 1581071 Hax0XJI€HUsI CPEICTB IPOTHU-

0e30macHOCTH <**> | ImPSIMOYTOJILHUK BOIOKapHOM 3alUTHI, UX 3JIe- MEHTOB

3BaKyaI_II/IOHHLIe O06o3HaueHUE HaIlpaBJICHUA IBUXKCHUA

3HAaKH U 3HAaKH MC- IIpH 5BaKyalnu. CHaCGHI/Ie, rnepBasa
JUIIMHCKOI'O M Ca- KBaI[paT nim IMOMOIIB ITPU aBapuAX WM IOKapax.

HUTApHOTO  Ha3Ha-| NMPAMOYTOJIbHUK Hannucs, nndopmanus g odecredeHus

YeHUs 6e3omacHOCTH
Vka3zarensHble 3Ha- | KBagpar 1581071 Paspemenne. Ykazanne. Hag- nuces wim
KU1 NIPSIMOYTOJIBHUK uH(popmanus

[Ipumeuanune: <*> PucyHku He mnpuBoasTcs. <**> K 3Hakam mnoxkapHO#
0€30MacCHOCTH OTHOCST TaKXKe:

- zampematomue 3Haku: P 01 «3anpemaercs kyputb», P 02 «3anpemiaercs
MOJIb30- BAThCA OTKPHITBIM OrHem», P 04 «3ampemaercs TymwuTh BOAoi», P 12
«3armperaeTcs 3arpoMoKaAaTh IPOX0Ibl (MIIK) CKIaaupoBaThy (Tadim. 5.2);

- OpeaynpekIaronme 3HAKU: W 01 «IToxapoonacHo.

JlerkoBocmamensitomuecs: Be- 1mectBay, W 02 «BspsiBoomacHo», W 11
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«[ToxapooriacHo. OkucuTeNNb)» (TadI. 5.3).

Tabnuya 5.2

3anpemamomue 3HAKU

Kon LBerorpaduueckoe |CMbIcmoBOe 3HaUeHHE| MecTo pa3MerieHus (YCTAaHOBKH) M PEKOMEHIAITIH
3HaKa H300pakeHHe IO TIPUMCHEHHIO
3ampemaercs Ky- | Mcnonb3oBarh, KOra KypeHUE MO- KET CTaTh
PUTH IpUYMHOU noxapa. Ha neepsx u crenax
IIOMEILEHUH, y4a- CTKaX, I'71€ UMEIOTCS
P01 TOPIOYHE U JIET- KOBOCIIIIAMEHSIOIIMNECS
BEIIIECTBA, WM B IOMEIIECHUSX, IJIe KypUTh 3a-
npeuaercs
3anperniaercs Hcnonb30Bath, KOrna OTKPHITHIN OTOHb U
MI0JIb30BaThCs OT- | KypeHHE MOT'YT cTaTh IIPH- YMHOI nmoskapa. Ha
P02 KPBITBIM OTHEM U BXOJIHBIX JIBEpsIX, CTEHAX [TOMELICHUH,
KYpUTb y4acTKax, pa- 004X MeCTax, EMKOCTSIX,
IIPOU3BO/I- CTBEHHOM Tape
ITpoxon 3ampereH VY BX0/1a B OIIaCHbIE 30HBI, IOMEILe- Hu,
YYacTKH U Jp.
P03
3anpeniaercs Ty- B MecTax pacnonoxeHus 3JeKTpo-
LIUTH BOJOU 000pyI0BaHUs, CKIIQAX U JPYTUX MecTax, I1ie
P 04 HENb3s IPUMEHATh BOAY IPU TYLIEHUH TOPEHUs
WM TT0Kapa
3anpemaercs uc- | Ha TexHu4ecKkoM BOAOIIPOBOJE U EMKOCTSX C
II0JIB30BATh B Ka- |TEXHUYECKON BOJIOM, HE- IPUTOJHOM JUIsl TUThS
P05 YEeCTBE MUTHEBON 1 OBITOBBIX HYX]T
BOJIbI
Hoctyn nocTo-| Ha nBepsix momerneHui, y BXoaa Ha 00ObEKTHI,
POHHUM 3arpe- | y4acTKHU U T. I. 4711 000- 3HaUEHUs 3alpeTa Ha
P 06 IIEH BXO/I (TIPOXO0/1) B OMACHBIE 30HBI WU JIJIS

0003Have- HUS CIIy’)keOHOTo BXoja (TIpoxoaa)
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[Iponomxenne TabIUIbI 5.2

Kon LBerorpadudeckoe | CMBICIOBOE 3HAUYCHHE MecTo pa3memnienus (yCTaHOBKH) U
3HaKa n300pakeHNe pEKOMEHJIAIIUU 110 TPUMEHEHUIO
3ampeniaercs B mecrax, rie 3anperiaercs IpUMEHATh
JIBUDKEHUE CPENICTB CpeZCTBa HAMOJIBHOTO TPAHC- I1OpTa
P 07 HAaIloJIb- HOr'O (Hampumep, NOrPy3YMKH WU HAIIOJIbHBIE
TpaHCIopTa TpPaHCIIOPTEPHI)
3anpemaercs Ha o6opynoBanuu (y31ax o00pymo- BaHUS ),
P 08 npukacaTbest. OnacHo |ABEpLax, LUTAX UK JPYTUX MOBEPXHOCTSX,
IIPUKOCHOBEHNE K KOTOPBIM OIACHO
3ampeniaercs Ha noBepxHOCTH KOPITYCOB, IIUTOB U T. II.,
npukacatbes. Kopiye IJle €CTh BO3MOKHOCTb [Opa- XKEeHUs
P09 M0JT Ha- TPSKCHUEM NEKTPHYECKUM TOKOM
Ha mynprax ynpaBiieHUs ¥ BKIIIOYe- HUS
He Bxitouats! 000py/10BaHUs WM MEXaHU3MOB IIPU
P10 PEMOHTHBIX M ITyCKOHAJIA04- HBIX padoTax
3ampenaercs pabora B mecrax u Ha 060pyioBaHMH, TJ€
(mpucyTcTBHE) MrO/IEH | 3amperieHo padoTaTh I HaXOAUThb- CsI
P11 CO CTUMYJISITOPAMM | JIFOJSIM C BXKMBJIEHHBIMU CTUMY- JIITOPAMHU
CepeuHon CEpICYHON AEATEIBHOCTH
JESATEIIBHOCTH
Ha nyTu sBakyanuu, y BIXOZ0B, B MECTax
3anpemniaercs 3a- pa3MelIeHus CpeACTB MPO- TUBOIOXKAPHOM
P12 IrPOMOXKAATh MPO- 3aIUTHI, AaTEYEK NEPBON METUIIMHCKON
XOZbI U (MJIN) MIOMOIILM U JJPYTUX MECTax
CKJIaIUpOBATh
3anpemaercs MoabemM
(cmryck)
Jrozelt no maxTHoMy [Ha nBepsx rpy30BbIX JUQTOB U JIpy- THX
P13 CTBOITY (3amperniaercs

TPaHCIIOPTUPOBKA

MacCaXXuPOB)

MOABEMHBIX MCXaHU3MOB
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[Tponomxenne Tadmn. 5.2

Kon |LBerorpadmuecko| CwmrpicioBoe 3HaueHne | Mecto pasMerienns (YCTaHOBKH) U peKOMEHIAIINT
3HaKa | ¢ M300pakeHne 10 IPUMEHEHHIO
3anpeniaercs BX0J Ha BopoTax u aBepsx 31aHHI, CO- OPYKEHUH,
(mpoxo/) ¢ )KUBOTHBIMU [[TOMEILIEHUH, 0OBEKTOB, TEPPUTOPHIL U T. II., T1Ie
P14 HE JIOJDKHBI HAXOUTHCS )KHBOTHBIC, TIC 3arpe-
1IeH BXOJ1 (ITPOX0/1) BMECTE C KU~ BOTHBIMU
3anperiaercs pabota Ha mecrax, yyactkax u o0opynoBa- HUH, 1€
(mpuCyTCTBHE) JTIOACH,  |3ampelieHo paboTaTh MM HAXOJUTHCS JIIOJISM C
P16 MMEIOLIAX BJKMBJIEHHBIMHA METAJUIMYECKUMU
METaILITUIECKHE UMIUTAaHTaHTaMH1
MMIUTAHTAHTBI
3anperiaercs Ha mecrax u yuyactkax, rje 3anpe- meHo
[pa30pbI3ruBaTh BOAY pa30pbI3ruBaTh BOLY
P17
Sanperaercs Ha nBepsix moMmernienuii, y Bxozia Ha OObEKTHI,
[10JIb30BATHCS I'JIe 3aIlpeIleHO M0Ib30BaThCs CPEACTBAMU
P18 MOOUIIBHBIM (COTOBBIM) CBSI3M, UMEIO- IIIMMU COOCTBEHHBIE
TeneOHOM WM PaaroyvacToOT- HbIE 3JIEKTPOMArHUTHBIE OIS
[IEPEHOCHOU panuen
Sanpemienue (mpoune [TpumensaTs 711 0003HaYEHUS ONTACHOCTH, HE
OMaCHOCTH WJIM ONIAaCHBIE | MPEIyCMOTPEHHON HACTOSIINM CTaHAAPTOM.
ENCTBUS) 3HaK HE00XO0/IMMO HUCIOIb30BATH BMECTE C
P21 MOSICHSIOIICH HAAMMUCHIO UITH C
JOIIOJTHATEILHBIM 3HAKOM O€30IIaCHOCTH C
MOSICHAIOIIEH HAAMHUCHIO
3anperniaercs umeTh nipu | [Ipu Bxoae Ha 0OBEKTHI, HA PabOYUX MECTax,
(Ha) cebe MeTayuMueckue | 00opyAoBaHUH, Mpubopax u T. m. O6IacTh
P27 MpeIMeThl (4achl U T. 1.) | IPUMEHEHHUs 3HaKa MOXKET OBITh paclIMpeHa
Ha mectax u yyactkax pa®oT ¢ BpeAHBIMU ISt
310pOBbS BELIECTBAMH, a TAK)KE B MECTaX, TJIE
P30 3anperniaercs IPUHUMATH | IPUEM MUIIHM 3anperieH. O0nacTh MpUMeHeHUs

ALY

3HaKa MOXeET OBITh paciiupe- Ha
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Okonuyanue Tadi. 5.2

Kon

3HaKa

IIBeTorpadudeckoe

n300pakeHNe

CMBICIIOBO€E 3HAYEHHE,

MecTo pa3memnieHus (yCTaHOBKH) U PEKOMEHIAINN

110 IPUMEHCHHIO

P32

3anpermaercs
MOOXOOUTh K
sJeMeHTaM 000-
PyIOBaHUS C Ma-
XOBBIMH  JIBHDKE-
HUAMH  OOJIBIION

AMIIIIUTYAbI

Ha oGopynoBanuu u pabOYMX MeECTax IO
00CTyKMBaHUIO O0OPYIOBAaHUS C JIEMEHTaMH,
BBITTOJTHSIOLIMMH MaxXOBbIe BMKEHHS OOJIBIIOH

AMILJIUTYAbI

P33

3ampenaercs OpaThb
pykamu. Coltyuas
Macca (HerpoyHas

yIma- KOBKa)

Ha mpon3BoaCcTBEHHOM Tape, B CKJIalax U UHBIX

MCCTax, r1€ UCIMOJBb3YIOT ChIITYYHUC MAaTCPUAJIbL

P 34

3anpemaercs
MOJIb30BAThCS
audToM IS
noabema (CIycka)

monen

Ha nBepsix Tpy30BBIX TUPTOB U IPYTUX
IIOJABEMHBIX MEXaHNU3MaX. 3HAK BXOJIUT B
COCTaB IPYMIOBOro 3Haka 6e3onacHocTH «lIpu
nosxkape Ju(TOM HE MOJIb30BATHCS, BEIXOJAUTH

IO JICCTHHILIC)

Tabnuya 5.3

[penynpexaawouiue 3HAKU

Kox

3HaKa

L[BeTorpaduueckoe

n300pakeHne

CMBEICIIOBOE 3HAUYCHHE

MecTo pa3menieHust (yCTAHOBKH) U
PEKOMEHIAINH TI0

MIPUMCHCHUTIO

W 01

[ToxapoonacHo.

JIerkoBocCIIaMEeHSIOMMECS

Be- IECTBA

Hcmonbs30BaTh JJIA IMPUBJICYCHUA

BHUMAaHU S K TTOMCIICHUAM C
JICTKOBOCIINIIAaMCHAIOIIMMUCA
BCIICCTBAMU. Ha BXOJAHBIX  IBCPAX,

JABCpLax IJ_IKa(1)0B, CMKOCTAX H T. .

75



[Tponomxenne Tabm.5.3

Kon IIBeTorpadudeckoe CMBICTIOBOE 3HAYCHHC MecTo pa3memneHus (yCTaHOBKH) U
3HaKa M300pakeHHE PEKOMEHIAITUH TI0
IMPUMCHCHUTIO
HCHOHB3OB3TB JJI HpI/IBJIe‘-IeHI/ISI BHHUMAaHUSA K|
B3PbIBO- OINIACHBIM BCIICCTBAM, a TaK- K€ K|
BspsiBoomnacHo MOMEIEHUAM M Yy4acT- KaM. Ha BXOonHbIX
W 02 MBEpsIX, CTEHaX IIOMEIICHHWH, JBeplax
mKagoB  T. JI.
OmnacHo. AnoButkie B MecTax XpaHEHHMSs, BBIJCICHUS,
W 03 Be- IEeCTBa MPOM3BOJICTBA u MPUMEHEHUS
SITOBUTHIX BEIIICCTB
OmnacHo. Enkue 1 [B Mectax XpaHEHMs, BbIJE- JICHUS,
,}f: KOpPpO- 3UOHHBIE  [IPOU3BOJICTBA U NMPUMEHEHUS €IKUX U
W, 32
W 04 ! BEIlleCTBa KOpPPO- 3MOHHBIX BEILIECTB
OmnacHo. Ha 1Bepsix mnomelieHud, ABepHax
PanroakTUBHEIC mkaoB W B JAPYrHX MecTax, TIJie
BEIIIECTBA WJIMHAXOJISATCS n MIPUMEHSIIOTCS]
A MOHU3HU- pyrolieepainoakTUBHbIC BEIIIECTBA WY
W 05 M3Ty4YeHUE MMEETCSI HMOHU3MPYIOIIEEe U3TydYCHHUE.
Jlomyckaercs MIPUMEHSITh 3HAK
panuaimonHon omacHo- c¢tu no 'OCT
17925
Bom3u OITACHBIX 30H, rae
A OnacHo. Bo3MOXHO MCHONB3YETCS  MTOABEMHO-TPAHCIIOPTHOE
W 06 najieHue rpy3a  (00opyaoBaHUe
Baumanwe. B nomemeHnsx W Ha ydacTKax, e
W 07 ABTONOTPYy3- YUK |[IPOBOJATCS MOTPY30YHO-PA3TPy30YHBIE

paboTHI
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[Iponomxenue tabdi. 5.3

Kon

3HaKa

[{BeTorpaduueck

o€ u300paxxeHue

CMBICIIOBOE 3HAYECHHUE

Mecto pa3menieHus (yCTaHOBKHU) U

PCKOMCHAAIWHU 110 TIPUMCHCHUIO

W 08

OnacHOCTh
MOPAKECHUS
DICKTPUUECKUM

TOKOM

Ha oropax JTIAHUN
PIIEKTPOIIEpENayH,
PIEKTPOOOOPYIOBAHUM 15|

npubopax,  JABepHax  CHJIOBBIX
[IIUTKOB, Ha 3JIEK-TPOTEXHUYECKUX]
naHensix W Imkadax, a Takke Ha
OTpax-

JACHUAX TOKOBCAYIIHUX

yacTein 0o0opynoBaHus,

MEXaHU3MOB, TPHOOPOB

W 09

Baumanmue.
OmnacHocTb (TIpoune

OTTACHOCTH)

[IprMeHATs 111 NOpUBIEYE- HUSA

BHHUMAaHWA K IIPOYHM BH- HdaM

OIIACHOCTH, HE O0003HAa- YCHHOU
HACTOSIIMM CTaH- JapTOM. 3HAK
HEOOXOIMMO HCIIOJIb30BaTh BMECTE
C

JOITOJIHUTCIBbHBIM 3HAKOM|

0E€30IMaCHOCTA C TMOSICHAIO- IIEH

HaAII1MCBbIO

W10

OmnacHo. JlazepHoe

U3JIy- YCHHUE

Ha JBEPAX TTOMEILICHHH,

o0opynoBaHuu, TMpudbopax U B

JApyrux MceCTtax, rac HMCECT- Cid

JIa3€PHOC U3TTYYCHHUC

W11

> B B> P

[Toxkapoomnacho.

OKucCIN- TEJb

Ha nBepsix momenieHui, IBeprax

mKkados TSt IIPUBJICYCHUS

BHUMAaHHN HAa HAJIMYHUEC OKHUCIIUTCIIA

77



[Iponomxenue tabdi. 5.3

Kon 3naka| LlBetorpadudeckoe CwmpIciioBOE 3HaueHne |[MecTo pa3MemnieHus (yCTaHOBKH) U
M300pakeHHE PEKOMEHAIIUU 110 TPUMEHEHUIO
Baumanue. Ha nBepsix momMerenwuii, 000pyI0BaHuUH,
DNEeKTPOMarHuTHOE 10JIe npubopax M B IPYruX MECTax, Iyie
W 12 JEHUCTBYIOT JICKTPOMArHUTHBIC TTOJIS
Buumanue. MarautHoe | Ha aBepsix momemienuii, 000py10BaHUH,
nosne npubopax U B IPYTUX MeCTax, rie
W 13 JIEUCTBYIOT MarHUTHBIE T1OJIS
Octopoxkno. Mano3a- | B mecrax, riae HMErOTCsl MajJo3aMeTHbIE
W 14 METHOE TMPETSITCTBHE HPENATCTBUSA, O KOTOPhIE MOKHO
A CTIIOTKHYTBCS
OCTOpOXKHO. [lepen BXx0/10M Ha OMAaCHbBIE YYACTKH U B
BosmoxHOCTh IaieHus ¢ MECTax, TJI€ BO3MOXKHO IaJIeHHE C
W 15 BBICOTHI BBICOTBI
OCTOpOXKHO. B Mecrax xpaHeHus, IpOU3BOACTBA WU
W 16 Bbuonornveckas NIPUMEHEHHS BPETHBIX IS 3I0POBbSI
OIACHOCTh OMOJIOTHYECKUX BEIECTB
(uH(peKInOHHBIE
BEII[ECTBA)
Ha nBepuiax Xoq0auiIbHUKOB U
OctoposxHo. Xonox MOPO3UJIBHBIX KaMep, KOMIIPECCOPHBIX
W 17 arperarax M Jpyrix XOJIOAWJIBHBIX
anmaparax
OcropoxHo. Bpennbsie |B mectax xpaHeHus, Ipon3- BOJICTBA WU
JUIs1 310POBbS IPUMEHEHHS BPEIHBIX Ul 30POBbS
W 18 aJJIepru4ecKue aJUIEPTUYECKUX (pa3apaskarominX )
(pazapaxaromue) BEIIECTB
BelIeCTBa
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[Iponomxenne Tabdi. 5.3

Kon 3naka| IlgeTorpadudeckoe CMBICTIOBOE 3HAYCHHC MecTo pa3memeHus (yCTaHOBKH) U
n300pakeHNe PEKOMEHAIIUU 110 TPUMEHEHUIO
I"a3oBbIii OamnoH Ha rasoBsix 6ajuloHax, CKJa- 1ax U
y4acTKax XpaHEHUsl U IPUMEHEHUs
W 19 CKaThIX WIIM COKMKEHHBIX Ta30B. LIBeT
OastoHa YepHbBIN UiTN OelIblid, BRIOUpaeTCs
o 'OCT 19433
OcCTOpOXKHO. AKKYMYJIsi- B nomenienusx u Ha yyacTkax
fo TOpHBIe OaTapen W3TOTOBJICHMS], XPAHEHUSI U IPUMEHEHUS
W 20 aKKyMYJIsS- TOPHBIX Oarapeit
Octopoxno. Pexymue | Ha yyacTkax paboT u 000pyI0BaHuH,
BaJIbI UMEIOLIEM HE3alIMILEHHBIE PEXYILNE
BaJIbI
W 22
Buumanue. OnacHocts | Ha nBepuax TypHUKETOB M Hutaroaymax
3aKuMa
W 23
OcropoxHo. Bo3moxkno |Ha goporax, pammnax, ckiagax, ydacTkax,
OTIPOKH/IBIBAHHE 7€ BO3MOXXHO OITPOKHUIBIBAHHE
W 24 BHYTPH3aBOJICKOTO TPAHCIIOPTa
Buaumanue. Ha paGouux mecrax, 000pyIOBaHUH WITH
ABTOMAaTHYECKOE OTJIENbHBIX y3J7aX 000pyAOBaHUs C
W 25 BKJIIOUEHUE (3aITyCK) ABTOMATUYECKUM BKIOYEHUEM
o0opynoBaHus
OcropoxHo. ['opsiuass | Ha paGounx mMectax u 000-py0BaHNH,
W 26 MIOBEPXHOCTH MMEIOIIIEM Ha-TPEThIe TOBEPXHOCTU
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Okonuanue 1ad01.5.3

Kon 3naka| IlgeTorpadudeckoe CMBICTIOBOE 3HAYCHHC MecTo pa3memeHus (yCTaHOBKH) U
n300pakeHNe PEKOMEHAIIUU 110 TPUMEHEHUIO
Ocroposxno. Bozmoxno |Ha o6opynoBanuu, y3nax o0opyaoBaHus,
TPaBMHUPOBAHUE PYK | KPBIIIKAX U ABEPLAX, e BOZMOXKHO MO-
W 27 JYYUTh TPAaBMY PYK
Ocropoxno. Cxonb3ko (Ha Tepputopun v ydacTkax, rie UMEITCs
CKOJIb3KHE MECTa
W 28
OctopoxHo. Boszmoxno | Ha pabounx mectax u 000- pyA0BaHuH,
3aTSATHBAHUE MEXKIY MMEIOIIEM Bpa- MAIOIINECs SJIEMEHTHI,
BpAIAIOIIMMUCS DJIEMEH-| Ha- MIPUMep Ha BAJIIKOBBIX MeJb- HULIAX
29 TaMu
OctopoxkHo. CyxeHue Ha teppuropusix, yuactkax, B iexax u
rpoesna (mpoxonaa) CKJIa/1aX, IJIe UMEIOTCSI CY>KEHHUS MTPOoXo0/ia
(mpoe3aa) uiu NPUCYTCTBYIOT
W 30 BBICTYIIAIOIINE KOHCTPYKIIVH,
3aTpyIHSIONINE POXO (TTPOoe3)
Tabnuya 5.4
IIpeanucbiBaIUe 3HAKH
Kon LBerorpadudeckoe CMBICTIOBOE 3HAUYCHUE MecTo pa3meneHust (yCTaHOBKH) U
3HaKa I/I306pa)KCHI/Ie PEKOMEHAAIINU 10 ITPU- MCHCHUIO

M 01

PaGorats B 3alllUTHBIX OYKaXx TpeGyeTCH 3aluTa OpraHoB 3pCHUsA

Ha pabounx mectax u ydacTkax, rje
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[Iponomxenue tadu. 5.4

Kox | LlBerorpadudeckoe CMEBICTIOBOE 3HAYCHUE Mecto pa3memeHus (yCTaHOBKH) U
3HaKa M300pakeHHE PEKOMEH AU 110 TPUMEHEHUIO
PaGorars B 3amuTHOM Kacke| Ha paboumx MecTax W ydacTKax, I/ie
(meme) TpeOyeTcs 3aIuTa roJIOBhI
M 02
PaGorath B 3aIIMTHBIX Ha pabounx MecTax u ydacTKax ¢
HayIIHUKAX MTOBBIIIEHHBIM YPOBHEM IlIyMa
M 03
Paborats B cpencTBax Ha paGouunx mecrax u ydgactkax, rae
WHAUBUAYAIIbHOM 3aUTHl | TpeOyeTcs 3alluTa OpraHOB JbIXaHUS
M 04 OpPraHoOB JIbIXaHUS
PaGorare B 3ammrtHO | Ha paGoumx MecTax m yyacTkax, e
00yBU HE00XO0IUMO MIPUMEHSTH CPEICTBA
M 05 WHJUBU1yaJIbHOW 3aIlIUThI
PaGorare B 3ammrTHbIX| Ha paGoumx mecrax u ydacTkax pador,
nepyaTkax rjae TpedyeTrcs 3aiuTa pyK oT
BO3JICUCTBUS BPEAHBIX WM arpeCCUBHBIX
M 06 cpen, 3aluTa OT BO3MOKHOTO MOPaKeHUs
3JEKTPUUECKUM TOKOM
PaGorate  B3ammTHOM |Ha paboumx MecTax W ydacTKax, TJe
OZIeK e HE00X0IMMO MPUMEHSTH CpencTBal
MHIUBUTyaJIbHON 3aIlIUTHI
MO7
PaGorate B 3amuTHOM |Ha paGounx MecTax W ydacTKax, IJe
MTUTKE HeoOxo/lMMa 3alluTa JIIA U OPraHOB 3pe-
HUS
M 08
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[Iponomxenue tadu. 5.4

Kon |lIBeTorpadmudecko CMEBICTIOBOE 3HAYCHHE MecTo pa3memnienus (yCTaHOBKH) U
3HaKa | € M300pakeHue PEKOMEHIAIMH TI0 IPUMEHEHHIO
Paborats B Ha pabouux Mecrax u ydacTKax, TIe JUIs
MPEeNOXPAHUTEIIBHOM 0e3omacHOi paboThl TpeOyeTCs IpUMe-
M 09 (CTpaxOBOYHOM) MOsICE  |[HEHUE TPEIOXPAHUTEIBHBIX (CTPAXOBOYHBIX )

I1OsACOB

[Ipoxon 31ech

Ha teppuropusix u yyactkax, rue

pasperaercs poxo/

OO0mwmit mpenrChIBAIOIINA

3HaK (TIPOYHUe IPEATHCAHHS)

Jliis mpennucanuii, He 0003HAYCHHBIX
HACTOSIIMM CTaHAapTOM. 3HaK HEOOXO0UMO
MIPUMEHSATH BMECTE C IMOSCHSIOIICH
HAAIUCHIO HA JOIMOIHUTEIHHOM 3HAKE

0€e30I1aCHOCTH

[TepexoauTh 10 HA/A3EM-

HOMY IIE€PEXOy

Ha yuacTkax u TeppuTopusix, rue

YCTAHOBJICHBI HAA3CMHBIC IICPCXOAbL

OTKIIOYUTH IOTCIICCIIbHYIO

BUJIKY

Ha pabounx MecTtax u 060py10BaHUH, €
TpeOyeTcst OTKIIIOUEHHE OT AJIEKTPOCETH IpU
HaJIaJIKEe UM OCTAHOBKE

3EKTPOOOOPYIOBAaHUS U B IPYTHX CIIydasixX

OTtxmrounTh nepen pado-

TOU

Ha pabouux Mectax u 000py/10BaHUU TIPU
IIPOBEJICHUH PEMOHTHBIX WM

ITYCKOHAJIaJOYHBIX pa60T

M 15[

Kyputs 31€ech

Hcnons3yercs 11 0003Ha4E€HUS MeCTa

KYpCHU: HAa TPOU3BOACTBCHHBIX 00BeKTax
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Tabnuya 5.5

3HaKM nokapHOil 0e30I1aCHOCTH

Kox |LBerorpaduuec CMBICIIOBOE 3HaYEHHE Mecto pa3menieHus (yCTaHOB- KH) H
3HaKa KO€ PEKOMEHAAIINU 10 MPUMCHCHUTIO
n300paxxeHne
Hcnonb30BaTh TOJIBKO BMECTE C APYTUMU
3HaKaMU [10Xkap- HOM 6e3011acHOCTH 1S yKa-
3aHMs HAlpaBJICHUs JBHXKE- HUS K MECTY
F 01-01 Hampasnsitomias crpenka | HaxOoxaAeHus (pa3MelleHus) CpecTBa mpo-
TUBOIMOKapHOM 3alLIUThI
Hcrionp30BaTh TOIBKO BMECTE C APYTUMH
3HaKaMH MOKapHOW 0€30I1aCHOCTH IS
yKa3aHMsl HalpaBJIEHUs JBHXKEHUS K MECTY
F 01-02 HampaBnstomass ~ cTpenka HaxoXJIeHUs (pa3MeIeHHs) CPECTBA
nozx yriom 45° IIPOTUBOIIOYKAPHOM 3aIlUThI
[ToxapHslii KpaH B Mecrax  HaxOXIEHHs  KOMIUIEKTA|
‘ [0’KapPHOT'0 KpaHa ¢ IOXKAapHbIM PYKaBOM U
F 02 U CTBOJIOM
IToxapHas necTHULA B mecTax Haxox/1eHHs [TOKapHOit
JIECTHUIIBI
F 03
Oruerymwurenb B MecTax pa3MenieHus: OrHeTyITUTENs
F 04
Tenedon B mectax pasmemieHusi TenedoHa, IO
F 05 MCITIOJIb30BAHUSI IIPH [TOXKAPE KOTOPOMY MOJXK- HO BBI3BATH MOKAPHYIO OX-
\J

paHy
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[Iponomxenue Tabdi. 5.5

Kon |LIBerorpadudec CMEBICTIOBOE 3HAYCHHE MecTto pa3memnieHus (yCTaHOB- KH) U pEKOMEHIAITUT
3HaKa KoOe 0 TPUMEHEHHIO
n3o0paxxeHne
Mecto pa3menieHuss He-B  MecTax — OJHOBPEMEHHOIO  HAaXO0XKJEHUS
CKOJIbKUX  CpPEACTB  MpO-(pa3MEIleHHs) HECKOJIbKUX CPEICTB IMPOTH-
F 06 TUBOMOKAaPHOM 3aIIUThI BOIMOKaPHOMU 3aIUTHI
IToxapHbIid BOJIOMCTOY- B MecTax HaxOXIEHUS I0KApPHOI'O BOJOEMA WIH
F 07 HUK MUp- ca JiJIsl TO’KApHBIX MAIlIUH
[Toxxapublii cyxoTpyOHBI B MecTax HAaxO0XJEHUs M0XapHOTO
F 08 CTOSIK CyXOTpyOHOTO CTOSIKA
Y MecT HaxOXXIEHUsl NOA3EMHBIX I0XKapHbIX|
[ToxxapHbIN THAPAHT ruapad- ToB. Ha 3Hake MOKHBI OBITH IUGPHI,
0003HayaroMMe pPacCcTOSIHUE OT 3HaKa A0 TUi-
F 09 paHTa B METpax
B MecTax py4HOro Iycka yCTaHOBOK IIOKapHOM
KHomka  BKIIIOUEHHUS  YC-CUTHA- JM3allUM, TOXapoTylmieHuss u (Win)
TaHOBOK  (CHUCT€M)  IO-CHCTEM MPOTHUBOJBIM- HOM 3aIIUTHI.
F 10 PKapHOW aBTOMATHKHU B Mecrax (MyHKTax) Moja4yul CUTHajia MoKapHOH
TPEeBOTU
B  Mectax  HaxOXAEHHA  3By-  KOBOIO
3BYKOBOH OIIOBEIIATENb [OIIOBELIATENS MIIM COBMECTHO co 3HakoM F 10
MOKapHOU TPEBOTH «KHOIKa  BKJIIOYEHHSI  YCTAaHOBOK  (CHCTEM)
F11 MO>KapHOM aBTOMAaTUKH
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K 3nakam noxapHoii 0€30MacHOCTH OTHOCST TaKXKe:

3anpemtatomue 3Haku: P 01 «3ampemaerca kyputh», P 02 «3anpema-

€TCSl MOJB30BAThCSI OTKPBHITHIM OrHeM», P 04 «3ampeniaercst TymuTtb Bogoi», P 12

«3amnpelaercs 3arpoMoK/1aTh NPOX0bl U (UIN) CKIATUPOBATHY;

npenynpexnaomnme 3Haku: W 01 «lloxxapoomnacno. JlerkoBocriame-

Hsronuecs BemectBay, W 02 «BspsiBoonacHo», W 11 «IloxkapoomacHo. Oxwuc-

JINTENbY,

9BaKyallUOHHBIC 3HAKH,

Tabnuya 5.6

3B3KyaHI/IOHHI)Ie JHAKH

Ko 3naka

LBerorpaduueckoe

n3zo0pakeHue

CMBICIIOBOE 3HAUECHHE

MecTto pa3menieHus (yCTaHOBKH) U

PEKOMECHAAIUHU 110 TPUMCHCHHUIO

E 01-01

Brixon 31ech (1€BOCTO-

POHHHUIA)

Han nBepsmMu (WM Ha  JABEPSX)
HBAKYaI[HOHHBIX BBIXOJIOB,
OTKPBIBAIOLUXCS C JIEBOW CTOPOHBI.

Ha crenax mnomenieHuid BMeECTE C
HaMpaBJIAIOICH CTpEJIKOH IS
YKa3aHUsl HalpaBJICHUS JBUKECHUS K|

PBaKya- HUOHHOMY BBIXOJY

E 01-02

Brixon 31ech (mmpaBocTo-

POHHUIT)

Han nBepsmMu (WM Ha  JBEpSIX)
ABAKYyallMOHHBIX BBIXOJIOB,
OTKPBIBAKOIIUXCSA C MPABON CTOPOHBI.
Ha cremax mnomMmemeHud BMeECTE C
HaIPaBJISAIOLIEH CTPENKOHN JiliE|
YKa3aHUsl HalpaBJICHUS] JBUKEHUS K

OBAaKYallUOHHOMY BBIXOY

E 02-01

Hanpagsstromas crpenka

Hcmonms30BaTh TONBKO BMECTE C
APYrUMH 3BAKYAalTUOHHBIMU 3HAKaMH
YIS YKa3aHuda HaIlpaBJICHU

VIBUKCHUA
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[Iponomxenue Tabm1.5.6

Kon 3naka | I[Berorpadudeckoe CMEBICTIOBOE 3HAYCHHE Mecto pa3memeHus (yCTaHOBKH) U
M300pakeHHE PEKOMEHIANNH IO TPUMEHCHUIO
Hamnpasnsromas  crpenka| Mcnosnb30BaTh TOJIBKO BMECTE C
E 02-02 noz yriom 45° JpYTMMHU 3BaKyallMOHHBIMH 3HAKaMU
JUISL YKa3aHHS HaIllpaBJICHUS
JIBUKEHUS
Hampasnenue k Ha crenax nomenienuii ais
E 03 ABAKYAllMOHHOMY BBIXOJY [yKa3aHUSHAIIPABJICHMS JBIKEHUS K
Ha- MPpaBo 9BaKyallMOHHOMY BBIXOY
HampaBnenue k Ha crenax nomenieHnii 1uis yka3aHus
E 04 HBAKYyallMOHHOMY BBIXOY HaIlpaBJICHUs JBWXKEHUS K
HAJIEBO 3BaKyallMOHHOMY
BBIXOAY
HamnpaBnenue k Ha crenax nomenieHnii 1iis yka3aHus
HBAKYyallMOHHOMY BBIXOY HaIlpaBJICHUs JBWXKEHUS K
E 05 HaIpaBo BBEPX 3BaKyallMOHHOMY BBIXOJy 10
HAaKIJIOHHOM TUIOCKOCTH
Hanpasnenue Ha crenax nmomeniennii 11 ykazaHus
ABAKYALlHOHHOMY BBIXOZY HanpaBJIeHUsl JIBUKECHUS K
E 06 Hajie- BO BBEpX 9BaKyallMOHHOMY BBIXOJY 1O
HAaKJIOHHOM TUIOC-
KOCTH
Hanpasnenue Ha crenax nomeniennii 11 ykazaHus
ABAKYAllMOHHOMY BBIXOIY HaIIpaBJICHUS JBWKEHUS K
E 07 Ha- IPaBO BHU3 IBaKyallMOHHOMY
BBIXOZY 10 HAKJIOHHOM TUIOCKOCTH
Hanpasnenue Ha crenax nmomeniennii 11 yKkazaHus
ABAKYAllMOHHOMY BBIXOIY HaIlpaBJICHUS JBWKEHHUS K
E 08 HaJIEBO BHU3 IBaKyallMOHHOMY
BBIXOAY 10 HAKJIOHHOM IUIOCKOCTH
VYka3arens nBepu 3Bakya- | Haxg  ngBepsmu  3BakyalMOH- HBIX
E 09 IIMOHHOTO BEIXOJIa BBIXO/I0B
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[Ipogomxenue Tabda. 5.6.

Kon |LIBerorpadudeckoe CMEBICTIOBOE 3HAYCHUE Mecto pa3memeHus (yCTaHOBKH) U
3HaKa n300pakeHne PEKOMEH/IAIMH TI0 TPUMEHCHHUIO

VYkazarenb JBEpH 3BaKya- Han naBepsiMu  3BakyallMOHHBIX
E 10 UOHHOT'O BEIXOJAa BBLIXOJIOB

(JIeBOCTOPOHHHIA)
Han npoxonamu, npoemamu, B
HampaBnenue k s3Bakya- MTOMEIICHUSAX OOJIBIION TITOIIAIH.

E 11 LIUOHHOMY BBIXO/Y MPSIMO Pa3smemaercsa Ha

BCPXHCM YPOBHC WJIA IIOJ- BCIINBACTCA

K ITIOTOJIKY
HamnpaBnenue k Han npoxonamu, npoemamu, B
HBaKyallMOHHOMY BBIXOAY MOMEIIEHUAX OOJIBIION IUIOIAIH.
IPSIMO Pa3memaercst Ha BEpXHEM ypOBHE WIN

MOABCIINBACTCA K ITIOTOJIKY

Hanpasnenue Ha necTHUYHBIX mIoMIaaKax ¥ cTeHax,
E 13 PBAKYALIMOHHOMY BBIXOY 10| MPUJIETAIOIINX K JECTHUYHOMY MapIiry

JICCTHHULC BHU3

Hanpasnenue k Ha necTHUYHBIX mIoMIaaKax ¥ cTeHax,
E 14 PBAKyallHOHHOMY BBIXOJY MO| MPWJIETAIOIINX K JIECTHUYHOMY MapIiry

JICCTHUIIC BHU3

HanpaBneHHe K OBaKya- Ha mecTHHYHBIX ImIomaakKax u CTreHax,

LHUOHHOMY BbIXOAY IIO JIC-IPUJICTAOIIUX K JICCTHUYHOMY Mapury

CTHHUILIC BBEPX

HanpaBneHHe K OBaKya- Ha mecTHHYHBIX ImIomaakKax u CTeHax,
UOHHOMY BbIXOAY IIO JIC-IPUWJICTAOIUX K JICCTHUYHOMY Mapury

CTHHUILIC BBCPX

/st ;mocTymna BCKPBITh Ha nBepsix, creHax momerie- HU U B
371€Ch PYTHX MeCTax, Tae I JOCTyla B

MOMCIICHUEC MJIM BbIXOJa HCO6XOI[I/IMO

BCKPBITH OMPEACTICHHYIO KOH- CTPYKIIHIO,

HarnpuMep pas- OUTh CTEKISIHHYIO TTaHEIb
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[Ipogomxenue Tabda. 5.6.

Kon |LIBerorpadudeckoe CMEBICTIOBOE 3HAYCHUE Mecto pa3memeHus (yCTaHOBKH) U
3HaKa M300pakeHHE pPEKOMEHJAIIUU 110 TPUMEHEHUIO
OtkpeiBaTh  aBukeHHEM | Ha nBepsx momemieHuil Juisl yKazaHus
E 18 oT cels HaIIPaBJICHUS OT- KPBIBAHUS JBEpEH
OtkpeiBaTh  nBMkKeHHEM | Ha nBepsix momelieHuid Juisl yKa3aHus
E 19 Ha ce0st HaIlpaBJIEHUs OT- KPbIBAHUS IBEpEH
Ha JBEPsIX IIOMELICHNUI ULy
9 J171s1 OTKpBIBaHUSA CABU- HYTh(0OOO3HAUEHHS JICUCTBHUIA MO OTKPHIBAHHIO
E 20 L 2 CIABWOKHBIX JIBE- Peil
Ha nBepsix, creHax momene- HUM U B
NPYrUX MecTax Jjisi 0003HaueHUs 3apaHee]
[peay- CMOTPEHHBIX IIyHKTOB (MeECT)
E 21 [TynkT (MecTo) cobopa  |cOopa Jrozeil B ciaydae BO3- HUKHOBEHUS
roxkapa, aBapuu W Ipyroi
Ype3BbIYANHON
CUTyalluu
Haxg nBepsMu  »BakyallMOH-  HOTO
BBIXOZA U B COCTaBe
E 22 Vka3zarenp BbIX0J1a KOMOMHHPOBAaHHBIX 3HAKOB
B blon 0€30MacCHOCTH TUTST yKa3aHUus
HaIpaBJICHUS JBUKECHUS K
ABAKyallMOHHOMY BBIXOAY
2AMACHBIU VYkazarenn 3anacHoro | Hax  nBepsiMM  3amacHOroO BBIXOJA
E 23 BBIXOA BBIXOJa

OBaKyallMOHHBIE  3HaKW  CIEAyeT  YCTaHABIMBaTh B  TIOJOXKEHUSX,
COOTBETCTBYIOIIMX HANPABICHUIO IBMKEHUS K HBAKyal[MOHHOMY BBIXOJY.
N3o06paxkenne rpaduyeckoro cumMBosia GUrypsl 4ejoBeKa B JIBEPHOM IpPOEMe

Ha »BakyannoHHbIX 3HaKax E 01-01 u E 01-02 cMpicioBOTO 3HAYECHHS
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«BBIXOO 31ece»

JOJDKHO COBIIaAaTb C

ABAKYallMOHHOMY BBIXOIIY».

HaIlpaBJICHUCM  ABWKCHUSA K

Tabnuya 5.7

3Haku MEIANIMNHCKOTO H CAHUTAPHOI'O HA3HAYYCHU A

Kopn 3naka | LiBerorpaduueckoe Mecrto pa3menieHus (yCTaHOB- K1)
M300pakeHHE CMBICTIOBOE 3HAYCHHC PEKOMEHIAITHH TI0 TIPH-
MCHCHHIO
AnTeyka nepBoit Ha crenax, nBepsix moMemeHui aJist
MEAMIIMHCKON TOMOLIH 0003HaUEHHS MECT pa3MeIeHHs
ECO01 anTeyeK MepBOM MEIUIIMHCKON
IIOMOIIH
CpenctBa BbIHOCA Ha nBepsix u cTeHax NOMEILEHUN B
(aBaKyalun) MOPa)KEHHBIX |MECTaxX pa3Mellle- HUsl CPEICTB BbIHOCA
EC 02 (3Ba- Kyalum) nNopakeHHbIX
IIynkT npuema Ha nBepsix u cTeHax MoMeIeHuil B
TMTHEHUYECKUX IIPOLEAYP | MECTaxX paclojIOKEHUs AyIIEBbIX U T.
EC 03 (mymieBbie) 11
Ha nBepsix u cTeHax momMe- MEHUN B
EC 04 MECTax pacIlOjIO- KEHUs ITyHKTa
[Tynkt 00paboTkH a3 00paboTKu T1a3
Ha nBepsx MeaMIMHCKHX
EC 05 MenuinHackuii KaOuHeT KaOMHETOB
TenedoH cBs3u ¢
MEAUIIMHCKUM ITYHKTOM B Mecrax ycraHoBku TenedOHOB
EC 06 (ckopoif MEIUITMHCKOM

TMOMOIIIBIO)
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Tabnuya 5.8.

Yka3zareabHble 3HAKH

Kon

3HaKa

L{BeTorpaduueck

oe u300pakeHne

CMBICJIOBOE 3HAYECHUE

Mecro pa3menieHus (yCTaHOBKHU) U

IPCKOMCH AU 110 ITPpHU- MCHCHUIO

D01

[Tynkrt(MecTo) npuema

U

Ha nBepsix KOMHAT mpueMa IHIIH,
Oyderax, CTOJIOBBIX, OBITOBBIX
MMOMEIICHHUAX U B IPYTUX MECTax, TIe

pas3pe- macTcCs NprueM MU

D 02

IIutbeBadg Bona

Ha nBepsix OBITOBBIX TOMEIICHUH U B

MECTax pacrio- JIOKEHHUsI KPAHOB C
BOJIOM, IPUTOTHOM /IJIsi TUTHSI U ObI-

TOBBIX HYX]I (TyaJeTbl, 1yIIEBbIE,

ITYHKTBI IpyueMa M1y U T. ,Z[.)

D 03

Mecto KypeHus

Hcnonb3yercs st 0003HAYCHUS
MeCTa KypeHHs Ha OOIIECTBEHHBIX

00BeKTax

IHopsinok BbINOJIHEHUS PadOTHI

Nzyunts Beiaepxky u3 'OCT P 12.4.026-01.

1.
2.

IIpoBepuTh yCBOEHHE MaTEPHUAIIA, OTBETUB HA KOHTPOJIbHBIE BOITPOCHL:

B kakoil IBET OKpalleHo MoJie MPeaynpexKaatonero 3HaKka?

Kakoi1 pazmep nmeer CTopoHa TpeyrojibHUKA Npeaynpexaaroniero 3naka Ne 4,

HAHOCHMOTO Ha Tapy U 000pyaoBaHue?

Kaxkoii BeT uMeeT CUMBOJIMYECKOE N300paKEHNE Ha 3aIpenarolieM 3HaKe?

Kakyro ¢hopmy nMeeT nmpeAnuchBarofil 3HaK?

Kakyto popmy umeer 3anpeniaroniuii 3Hak?

Pacctostnue ot nHabmiomatenss n0 3Haka coctaBiser 45 m. Kakoit pasmep

JOJKEH UMETh BHEIIIHUHM AUaMETP KpyTa 3alpenaroliero 3Haka, MMm?

Kaxkoit OBET HMCIOT CHMBOJIHMYCCKHEC I/I306pa)KGHI/I$I WX IIOSJACHAKO- IIMUC

HaAIIMCHU, HAHOCUMBIC Ha YKa3aTCJIbHBIC 3HAKu?

Paccrosinue ot mHabmiomartens a0 3Haka coctaBisier 60 m. Kakwe pasmepsl
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(CTOpOHBI IPSIMOYTOJILHUKA) TOJKEH UMETh YKa3aTelIbHbIN 3HAK, MM?

Kakoii BeT umeer KBaapaT, IOMEIICHHBIN BHYTPU yKa3aTeJIbHOTO 3HaKa?

Kakoli pasMep nmeeT BHEHNIHMN OHAMETP Kpyra 3ampenaromero 3Haka Ne 5,
HAaHOCHUMOTO Ha IIPOU3BOJICTBEHHOE 000PYI0BaHUE U Tapy?

3. CocrtaButh oT4eT. OTUET TOKEH BKIFOYATH!

- 1eIb MPAaKTUYECKON paboThI;

- OTBETHI HA BOIIPOCHI 3a/1aHUS;

- 3apUCOBKY (hOpMBbI 3HAKOB (3alpeliarolero, MpeaynpesKaarolero,
MIPEANKCHIBAIOIIETO, YKA3aTEbHOI0) ¢ YKa3aHUEM LBETA M0JIsI, CAMBOJIOB, HA I~ CEH.

4, [TokasaTe OTYET MPENOIaBaTEIO.

CIIUCOK UCHOJIb30BAHHOM JIJUTEPATYPBI
1. TOCT P 12.4.026—01. LIBera curHanbpHble, 3HaKM O€30aCHOCTH M pa3MeTKa
curHaibHas. Haznauenue, npaBmwia npumeHeHus. OOmMe TeXHUYECKUE TpeOOBaHUs
U pEeKo- MEHJauuh. MeTonpl UCHBITaHMs [DNeKTpoHHBIM pecypce]. — Hoctyn u3

CIIPaB.-TIOMCKOBOM CUCTEMBI « TE€X3KCIEepT).
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PACUHETHO-ITPAKTUYECKAS PABOTA Neb6.
PACCIIEJOBAHUE U YYET HECUACTHBIX CJIYYAEB HA
HPOU3BOACTBE

Leab 3aqaHust - O3HAKOMHUTHCS C MOHSATHUEM M MPUYMHAMU BO3HHKHOBEHUS
HECYACTHBIX CIy4aeB, MOPSIAKOM HMX PACCICIOBAHUA U YYET HA MPOU3BOJICTBE, TAKKE
C METOJaMHU aHaliu3a TPaBMaTHU3Ma.

IHopsiIOK BBINOJIHEHUS 3aJaHUS:

a) U3YYUTh U 3aKOHCIIEKTUPOBATH OOIIUE CBEICHUS 10 MYHKTY 1;

0) W3yuyuTh METOJbl aHaAJM3a U pacCuUTaTh IO BapUaHTaM [OKa3aTeIu
TpaBMaTU3Ma Mo MyHKTY 2 (CM KOHTp. BOIIPOCHI K MyHKTaM 1 u 2);

B)u3yunTh «llojoxkeHneM 00 OCOOEHHOCTSIX paccielOBaHUsS HECUACTHBIX
CIIy4acB Ha IIPOM3BOJACTBE B OTACIBHBIX OTPACISAX W OpraHU3alUsIX» U
3aKOHCIIEKTUPOBATH OTBETHI HA KOHTPOJIbHBIE BOITPOCHI K ITYHKTY 3.

OO0uue cBeAeHUSI 0 HECYACTHBIX CJIy4asiX.

HecyacTHBIM cjiy4aeM Ha MPOU3BOJCTBE HA3BIBAIOT CIIydad BO3JCHCTBUS Ha
paboTarolero  OMnacHoro MPOU3BOJACTBEHHOrO0  (akTopa TMpU  BHIIOJIHEHUU
paboTaromUM TPYAOBBIX 00S3aHHOCTEH WU 3aIaHUI PYKOBOAMUTEINS paboThI [1].

[ToBpexneHne 3A0pOBbS B PE3YyJbTATE HECYACTHOTO Cliydas Ha3bIBAKOT
TpaBMoii. TpaBma, moiydeHHass paOOTalOIIMM Ha TPOU3BOJCTBE, HA3BIBACTCS
NMPOU3BOICTBEHHOM.

OnacHbIM Ha3bIBAIOT MPOU3BOJACTBEHHBIN (PaKTOP, BO3ACHCTBUE KOTOPOTO MPHU
OTIPENICTICHHBIX YCJIOBHUSIX Ha pPabOTaIOIIEro MPUBOJUT K TpPaBME WU JIPYroMy
BHE3AMTHOMY YXYJIIICHUIO 3/I0POBbSI.

BpeanbiM Ha3bIBAIOT TIPOM3BOJICTBEHHBIN (PAaKTOP, BO3JACHCTBHE KOTOPOTO Ha
paboTaroIero NPUBOIUT K 3a00JICBAaHUSM WJIU CHUKEHUIO €T0 TpyAocmocobHocTu. B
3aBUCUMOCTH OT YPOBHS H  MPOJIOKUTEIBHOCTA  BO3JCUCTBHUS  BPEIHBIN
MIPOU3BOICTBEHHBIN (PAKTOP MOKET CTATh OMACHBIM.

OmnacHble W BpeaHble mpou3BojicTBeHHbIE (akTopsl (OBIID) mo mpupoae
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JEUCTBUS NOAPA3ACIAIOT HA 4 rpynbl: PU3NYECKUE, XUMUYECKUE, OMOIOTMUECKUE U
NCUX0(U3HOIOTHUECKHUE.

[Tpon3BOACTBEHHBIE TPABMBI B 3aBUCUMOCTH OT XapaKTepa BO3CHCTBYIOLIUX
(akTOpOB MOAPA3AETIIOTCS HA!

a) MEeXaHW4YecKue NOoBpexaAeHus (ymuObl, paHEHUS, BBIBUXU, IEPEIOMBI,
COTpPSICEHUS MO3ra);

0) MOpaKEHUE FNEKTPUUECKUM TOKOM (3JIEKTPOYAap, 3IEKTPOTPABMA);

B) TEPMHUYECKHE MOBPEKIACHUS (OXKOTM IUIAMEHEM, HarpeTbiMH YacTAMHU
000opyioBaHus, TOpsUEH BOJION U TIp.);

I') XUMHAYECKHE TMOBPEXKACHUS (0XKOTH, OCTPhIE OTPABJICHHUS);

1) KOMOMHUpPOBAaHHBIE TMOBPEKICHUS (COUYETAaHME HECKOJIBKMX OIACHBIX
(bakTOpOoB).

[Ipon3BOACTBEHHBIE TPABMBI 110 TSAKECTH MOAPA3ACISAIOTCSA Ha 6 KATETOPUI:

. MHUKpOTpaBMa (110CJI€ 0OKa3aHUsl TOMOIIN MOXHO IIPOAOIKATh PadoTy).

. Jerkas TpaBMa (moTepsi TpyA0CHOCOOHOCTH Ha | MM HECKOJIBKO AHEM).

. TpaBMa CpeHEN TsKeCTH (MHOTOJIHEBHAS IOTEPS TPYIOCIOCOOHOCTH);

. TsDKeJast TpaBMa (koraa TpeOyeTcs IIUTeNbHOE JICUCHUE);

. TpaBMa, MPUBOASAIIAs K MHBATHIHOCTA (YaCTHYHAS WM TOJHAsl yTpara

TPYI0CIIOCOOHO-CTH);

. cCMepTelibHas TpaBMa.

[Tpu4rHBI BOSHUKHOBEHUS TPOU3BOACTBEHHBIX TPABM:

. OpraHu3allMOHHbIE  (HapyIIEHWe TEXHOJOTMYECKOTO TMpolecca W
TpeboBanuii TexHuku Oe3omnacHoctu (Th), HempaBwibHas opraHuzamusi pabodero
MecTa U pekumMa Tpyaa);

. TEXHUYICCKUE (TEXHUYECKOE  HECOBEPIICHCTBO  00OPYIOBaHUA,
HEUCIIPABHOCTh MEXaHW3MOB, OTCYTCTBHE WM HE WCIOJb30BAHUE 3allUTHBIX
CpEJCTB);

. CaHUTAPHO-TUTHCHUYCCKUC (HECOOTBETCTBHE yCIIOBUH Tpyaa
tpeboBanmsim  K30T, cucreme cranmaproB mo Oe3omacHoctu Tpyaa (CCBT),

canutapubiM HopMaM(CH), ctpoutenbabiM HOpMam U nipaBuiaM (CHull) u ap.
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. ncuxodusnosnorndyeckue (Hey10BIECTBOPUTEIHLHOE COCTOSIHUE 370POBbBA,
MepEyTOMIIEHUE, CTPECC, ONbSIHEHUE U JIP.).

MeTtoabl aHa/IM3a MOKa3aTesiel TpaBMaTU3Ma

Pa3paboTke MeponpuaTHil MO YIy4YLIEHUIO YCIOBHUWA TpyJa MpPEIIIECTBYET
HEOOXOAMMBIN 3Tal - UCCIEAOBAHUE W aHAJIW3 NPUYMH TpaBMmaTu3Mma. s aHanusa
COCTOSIHUS MPOU3BOACTBEHHOTO TPABMATU3Ma MPUMEHSIOT METObI: CTATUCTUYECKUH,
HSKOHOMUYECKUH, MOHOTpadUIeCKHil 1 TomorpadhuyecKuil.

CrarucT4ecKkuid MeTO/ MO3BOJSET KOJIMYECTBEHHO OLICHUTH MOBTOPSIEMOCTh
HECYACTHBIX CJIy4yaeB MO pAIYy OTHOCUTEIbHBIX Ko3(pduuueHtoB. B pesynbrare
CpaBHEHUS MOJTYYEHHBIX KO3 (ULIHUEHTOB 3a OTYETHBIN MEPUOJ] C IPEAIIECTBYIOIUM
HNEPUOJOM MOXKHO OLIEHUTh 3P(PEKTUBHOCTHh NpoduiIakTHueckux Mep. OObIYHO IpU
3TOM METOJI€ AaHaliu3a HECUAaCTHbIE CJIy4yau T[PYNNHUPYIOTCI 1O OJHOPOIHBIM
npu3HaKam: TmpodeccusiM, BUJaM palbOT, BO3pacCTy, CTaxy paldoT, HpUUYUHAM,
BBI3BAaBIIMM TpaBMy. IIpoctoTa W HaMISAHOCTh  SIBIAIOTCA  HECOMHEHHBIM
JOCTOMHCTBOM 3TOro mMetoja. OQHaKo y HEro €cTb U HEJJOCTATOK - OH HE BBISBISET
OMacHble  MPOU3-BOJACTBEHHbIE  (akTopbl. Cpenn  OCHOBHBIX  IOKa3aTenen
TpaBMaTU3Ma, UCIOJIb3YEMbIX MPU CTATUCTUUYECKOM METOJIE aHAJIN3a, SIBJISIOTCS:

a) KOd(p(UIIMEHT YacTOThl TpaBMaTU3Ma - YHCIO TMOCTPAJaBIIUX TPHU
HECYACTHBIX ClTydasx 3a oTueTHbIM nepuon Ha 1000 paboraromux, onpenensercs

o opmyiie:

rae Ku - xoadduuuent vactorsl TpaBmMaTu3Mma; T - YUCIO YUTEHHBIX TPaBM C
noreper TpyaocnocoOHocTH; Pc - cpenHecnucoyHoe 4YuCiao paboTaimux 3a
OTYETHBIN MEPUOIL.

0) KO>(DPUIMEHT TSHKECTH TpaBMaTU3Ma - YHCJIO YeJTOBEKO-IHEH
HETPYJOCTIOCOOHO-CTH, KOTOPOE NPHUXOAWTCS Ha OJWH HECUACTHBIN Cclaydad W

omnpenensieTcs mo hopmyiie:
_Aa
Kr = o

rie Kt - xosddumuent tsokectu TpaBmaTuszma; J[ - oOImiee KOJIMYECTBO JTHEH
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HCpr,Z[OCHOCO6HOCTI/I 3a OTYETHBIN IEPUOLI; T - komu4ecTBO YUTCHHLIX TPAaBM.

B) KO3 (PUIIMEHT KaleHIapHON MOBTOPSEMOCTH HECUACTHBIX CITy4aeB
- TIOKa3bIBA€T 4YEpe3 CKOJIBKO padouyux JHEH B CpPEIHEM MOBTOPSIOTCS

HECYaCTHBIE CITy4yau U OM-pefiesisieTcss 1o GpopMmyIie:

B=225-2
T

rae B - xanmeHmapHas MOBTOPSEMOCTh HECUACTHBIX clIydaeB; T - YMCIO0 HECUACTHBIX
CJIy4aeB 3a OTYETHBIN NEPUO.
r) Kod(pPuIMEeHT cpenHeld MOBTOPSAEMOCTH - TIOKa3blBa€T HA CKOJBKO

YeJI0BEKOIHEeW MPUXOAUTCS OJMH HECUACTHBIN Cilydaid, onpejensercs no Gpopmyiie:
P
By,=225" 12-?“:,

rae Bcp - koadduumeHT cpenHell MOBTOPSEMOCTHM HECYACTHBIX ciydaeB; Pc -
CPEIHECTTMCOYHOE YHUCIIO padOTaOMIUX 32 OTYETHBIN nepruoa; T - 4Mcio HeCYacTHBIX
CJIy4aeB 3a OTYETHBIN NEPUO.

1) Kodh(UIIMEHT OMacHOCTH pabdoT - XapaKTepusyercs TSIKECThIO H

YaCTOTOM HECUACTHBIX CIIy4aeB, ONpeAeseTcs no Gopmyse:

100
P.-M-22,5

0, =Kr-T,

rae Op - ko3@duuueHT onacHocTH padoT; KT - Ko3QPuUuUEHT TsKecTH TpaBMaTu3ma
; T - KOnM4YecTBO yYTEHHBIX HECYACTHBIX ClIydaeB; Pc - cpegHECHMCOYHOE YHCIIO
paboTatonux; M - 4iCiI0 MeCsI1IEB B OTYETHOM NEPHO/IE.

Tabmura 5.0

Hcxoanbie 1aHHbIE AJIS pacyeTa NMoKa3arejed TpaBMaTu3Ma

IToxa3arenu BapuanTsl

OTueTHBIN TIEpUO/I, MEC.

M) 2 2
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Yuciio HeECUACTHRIX

ciyyaes (T) 0 1

Yucno nuen

HeTpyaocnocooHocTH () 80 00 80 20 00 50|70 20 60 00

CpenHecnycouHoe

gyuciopadoTaromux (Pc) 00 00 OO0 00 OO0 | 00 00 00|00 00

OKOHOMHMYECKMI METOJ aHajlh3a NPOU3BOJCTBEHHOIO TpaBMaTU3Ma
HO3BOJIIET OLEHUTh 3(PPEKTUBHOCTh (UHAHCOBBIX 3aTpaT Ha MNPOPHUIAKTUKY
TpaBMaTU3Ma C pacxoJaMy Ha OPTaHU-3alIMOHHBIE U TEXHUYECKUE MeponpusiThs. Jlis
0ojiee MOJHOW U TIIyOOKOW XapaKTEpUCTHUKU TpaBMaTH3Ma SKOHOMHUYECKUN METOJ
4acTO KCIONb3YIOT B COYETAHUH C MOHOTpaUUECKUM METOOM.

MoHorpadpudeckuii METOJ, aHajdu3a TpaBMaTh3Ma COCTOUT B YIUIyOJICHHOM
U BCECTOPOHHEM H3YyYEHHH OTAEIIBHOIO NPOM3BOJCTBA, Liexa WM ydacTka. OH
BKJIFOYAET OMUCAHUE TEXHOJIOTMUYECKOro IMpoliecca, 000pyAOBaHUSI U OCOOEHHOCTEM
TEXHOJIOTMYECKOT0 perjiaMeHTa, OMMCAHNUE OMAaCHBIX 30H Ha paboyuX MecTax, TaKxkKe
CaHUTApPHO-TUTHEHUYECKUE ycnoBus Tpyna. Ilpu atom oOpamiaeTcss BHUMaHUE Ha
HaJM4Me 3alIUTHBIX MPUCIOCOOJIEHUHN, OTpaKICHU U TPAaBMOOIIACHBIX CUTYAILIU
Momnorpaduyeckuii METOJ] aHaJIM3a TPaBMaTH3Ma XapaKTEPU3yeTCs MOTHOTON, HO
TPYZIOEMOK. DTOT METOJ MO3BOJISIET BBIABUTh NOTEHIMAJIBHYIO ONTACHOCTh HE TOJIBKO
B JICMCTBYIOIIUX IPOM3BOJACTBAX, HO M HA JTalle IIPOCKTUPOBAHMS, TEM CaMbIM
UCKJIFOYUTH IIPUYMHBI TPABMATHU3MA.

Tonorpadguueckuii MeToj aHaiaW3a TpaBMaTU3Ma MPOBOJUTCSA MO MECTY
npoucuiecTsus. [Ipu 3ToM Bce HeCcUacTHBIE Cily4au yCJIOBHBIMM 3HAKaMH HAHOCSATCS
Ha TUIaH MPOU3BOJCTBEHHOIO YYAaCTKA MJIM CXEMY MEXaHU3Ma B TE€X MECTaX, I'/IE OHU
IPOU3OILIH. B pe3ynbrare 3TOro BBISBISIOTCS ONACHBIE 30HBI, TpeOyrouue
COOTBETCTBYIOIIMX 3AIIUTHBIX MEP U 0COOOT0 BHUMAHUSI.

KontpouabHbie Bonpockl K nyHKTam 1 u 2

1. UTo Takoe HECYACTHBIN Cydaii?
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2. UTto Takoe omacHbIN MpOU3BOACTBEHHBIN (PakTOp?
3. Uro Takoe BpeIHBII MPOU3BOICTBEHHBIN (hakTOp?
4, Ha xakume Trpymnmel MOOpa3ieNAlOTCA  OMacHble W BPEIHBIE

MIPOU3BOJACTBEHHBIE  (haKTOPHI?

S. Kaxkue paznuyaroT pa3sHOBUAHOCTH MTPOU3BOACTBEHHBIX TPaBM?

6. Kakue BBIIENAIOT KaTErOpUU NPOU3BOJACTBEHHBIX TPaBM?

7. KakoBbl OCHOBHBIE MNPUYMHBI BO3HUKHOBEHHS MPOU3BOJICTBEHHBIX
TpaBM?

8. Kakue cymecTByroT METO/Ibl aHaJIW3a IPOU3BOJACTBEHHOIO TpaBMaTU3Ma
?

Q. B 4eMm 3aKJIH0YAECTCS CTaTUCTUYECKUI METOJT aHanu3a

MIPOU3BOACTBEHHOTO TpaBMaTU3Ma?

10. Kaxk ompenensercs Ko3QGUITUEHT YaCTOTHI TpaBMaTH3Ma?

11. Kak onpenensiercst KO3(pGUIUEHT TSXKECTH TpaBMaTU3Ma?

12. Kak ompexnensercs kod(pPUIMEHT KaJeHAAPHOW TMOBTOPSIEMOCTH
HECYACTHBIX CIIy4aceB?

13. Kak onpeaensiercst KodpPUIMEHT cpeaHeii MOBTOPAEMOCTH HECUACTHBIX
ciy4daeB?

14.  Kak onpenensieTcst Ko3GGHUIIMEHT 0MacHOCTH padboT?

15. B gyeM 3aKJII0YacTCs YKOHOMHYECKHUN METO aHamsa
IPOU3BOJICTBEHHOI'O TpaBMaTu3mMa?

16. B uwem  3akmrowyaeTcss ~ MOHOrpaMYecKMid  METOJ  aHalu3a
MPOU3BOACTBEHHOTO TpaBMaTU3Ma?

17. B dyem  3akmrovaercs  TomorpaduMyecKMid  METOJ  aHalu3a
IPOU3BOJICTBEHHOTO TpaBMaTh3mMa?

[Honoxenue 00 0COOEHHOCTSIX pacc/ieIOBAHUA HECYACTHBIX CJIy4YaeB Ha
NMPOU3BOJCTBE B OT/AEJbHBIX OTPACIAX U OPraHU3AIMUAX

PaccnenoBanue M y4eT HECUACTHBIX CIIy4aeB Ha MPOU3BOJICTBE MPOBOJAT B

cootBercTBUM ¢ “IlonokeHneM 00 OCOOEHHOCTSIX pacclelOBaHUS HECUACTHBIX

CJIy4dacB Ha MMPOU3BOACTBC B OTACIIbHBIX OTPACIIAX U OpFaHI/I3aHI/IHX”, YTBCPKACHHOT'O
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[ToctanoBiieHneM MuUHHUCTEPCTBA TPyJa M COLMAIBHOTO pa3-BUTUA Poccuickou
@eneparu ot 24 okTabpst 2002r. Ne73, a Taxxke cratbsimu 227-231 TpymoBoro
kojgekca PO (TK PD).

HecuacTHbIii ciy4yaili Ha NPOM3BOACTBE - 3TO Clly4yal, NPOUCIICAIINNA C
paboTaronMM BCIEICTBUE BO3CHCTBHS OMACHOTO MPOU3BOACTBEHHOTO (hakTopa (st
3aCTPaxOBaHHOT'O — ATO CTPAXOBOM CiTyyail).

HecuacTHple cilydan B 3aBUCHMOCTM OT HPUYMH, MECTa M BPEMEHU
MIPOUCIIECTBUS JEJSATCS Ha JIBE€ TPYIIbI: HECUACTHBIE CIy4yau, CBs3aHHBIE C pabOTOM
Y HEeCUaCTHBIE CIyYau, HEe CBsI3aHHBIE ¢ pabOTOH (OBITOBBIC TPABMBI).

HecuacTHble ciiydyan, He CBA3aHHbIE C IPOU3BOJCTBOM, HO NPOMCIIEAIINE
HA TNPOM3BOACTBE - ITO HECYACTHBIE CIIydad, IPOUCIICAIINE IPU W3TOTOBIICHUH
MPEAMETOB B JIMYHBIX IEJISIX, CAaMOBOJBHOM HCIOJIb30BAaHUM TPAHCIIOPTA
MPEANPUSATHS, YYaCTUH B CIIOPTUBHBIX MEPOINPUSITUSIX HA TEPPUTOPUU HPEATPUSITHS,
IPU XUILEHUU UMYIIECTBA MPEPUATHSL.

BbbITOBBIE HecHYaCTHBIE CJOYy4YaHW - 3TO HECYACTHBIE CIIy4au, IPOUCIIEAIINE B
OBITY (TOMA) WK TIPU HAXOXKICHUH HA MPEANPUITHHA BHE pab0ouero BpeMEHH.

PaccnenoBanne HeCUaCTHBIX CIIy4aeB HAa MPOU3BOJICTBE BBIMOJIHSETCS B
cooTBeTCTBUM ¢ TpynoBbiM KojekcomM P® u «llonoxkennem 00 0OCOOEHHOCTAX
paccieloBaHNsl HECYACTHBIX CIIy4aeB Ha MPOW3BOJCTBE B OTHENIBHBIX OTPACIAX W
OpraHu3alusIX», YTBEPKAEHHBIM MocTaHOBIeHHEM MuHTpyna Poccun Ne 73 ot 24
okTsi0pst 2002 roma. ITUM k€ MOCTAHOBJIICHHEM YTBEPXKIEHBI (POPMBI JOKYMEHTOB,
HEOOXOAMMBIX JIJIsl pacciieIoBaHus U yuéTa HECUaCTHBIX CIIydyaeB Ha IPOU3BOJCTBE.

PaccnenoBaHne HeCYaCTHOTO cilydas MOXKET OBITh JOCTaTOYHO CJOKHBIM
MPOLIECCOM, TOCKOJIbKY HMHTEpEChl MOCTpaJaBlIero M paboTomaTenss 4acTo He
COBIIAIAOT.

JlelicTBie HOPMATUBHBIX AaKTOB II0 PACCIEAOBAHUIO M YYETY HECYACTHBIX
CJIy4aeB Ha IPOU3BOJICTBE PaCIpPOCTPAHAETCS HA:

. paboromareneid - (U3MYECKUX JIUI, BCTYNUBUIIMX B TPYJOBbIE
OTHOIIIEHUS ¢ PaOOTHUKAMH;

. YIOJIHOMOYEHHBIX paboToaaTeneM Jull (IpeIcTaBUTeNn paboToaaTens);
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. (I)I/IBI/I‘ICCKI/IX Juh, OCYHICCTBJLAIOMIMX PYKOBOACTBO opraHmauHeﬁ

(pyKOBOAMTENM OpraHU3aIuu);

. (GU3NYECKUX  JIUI, COCTOSAIIMX B  TPYAOBBIX  OTHOLICHHAX C
paboTomareneM;
. ApYyTUX JMI, YYacTBYIOIIUX C BeaoMa paboTojarenss B €ro

HpOHSBOI{CTBCHHOﬁ ACATCIBHOCTH CBOHMM JIMYHBIM TpPYyAOM, IIPABOOTHOIICHUSA
KOTOPBIX HC MPCANOJararoT 3aKII09YCHUA TPYAOBBIX JOTOBOPOB.
PaCCJ'IGIIOBaHHIO MOJICIKAT TpaBMbl, B TOM YHCJIC IPUYUHCHHBIC IPYIHMHU

JIMIIaMH, BKJIFO4asd:

. TEIJIOBOM yAap, 05K0T, 0OMOPOKEHHE;

. YTOIUICHUE; ITOPAKEHUE NIEKTPUYECKUM TOKOM MJIU MOJIHUEN;

. YKYCBI, HAHECEHHbBIE ) KUBOTHBIMU U HACEKOMBIMU;

. ITIOBPEKICHUS, TIOJyYEHHBIE B PE3YJIBTATE B3PHIBOB, aBAPUU U T.II.

PaccienoBanutio u y4€Ty mojijiexkaT HeCUaCTHBIC Clydan MPOUCIIS/IIITHE:

. MIPU WCIIOJHEHUH TPYAOBBIX OOSI3aHHOCTEH, B TOM YHCIE BO BpeMs
KOMaH-IMPOBKH, IIPH JIMKBUIAIUHU TTOCJICACTBUHA YpE3BbIUAMHBIX CUTYAIIUMH;

. Ha TEPPUTOPUHU OpPraHU3AIMH, B TEYCHHE pPab04Yero BPEMEHH, B TOM
YHCJIE BO BpPEeMsI CIICIOBAHUS Ha padOTy U ¢ pabOThI, a TaK)KE B TCUCHHE BPE-MEHH,
HE0OXOIUMOTO JIJIsl IPUBEACHHS B TIOPSAIOK PabOYero MecTa;

. MIPU CJIEIOBAaHUM HA pabOTy WM ¢ paOdOTHI Ha TPAHCIOPTHOM CPEICTBE
paboToaTens, a TaK)Ke Ha JIMYHOM TPAHCIIOPTHOM CPECTBE IMPU MCIIOJIb30BAHUH €T0
B IIPOM3BOJICTBEHHBIX IICIISX;

. BO BpEMsI CITY>)KCOHBIX MMOE3/I0K Ha OOIIECTBEHHOM TPAHCIIOPTE, a TAKKe
MIPH CJICOBAHUH TI0 3aJ]aHUI0 padOTOaTENsl K MECTY BBITIOJHEHHUS pabOT U 00paTHO,
B TOM YHCJIE ITEIIKOM;

. IIPH CIICIOBAaHUHU K MECTY CITy)KeOHOW KOMaHIUPOBKH U 00paTHO;

. IIpU CIEAOBAHUM HAa TPAHCIOPTHOM CPEJICTBE B KAUECTBE CMEHIIIMKA BO
BpPEMST MEKIYCMEHHOTO OT/bIXA;

. BO BpPEMS MEXKIYCMEHHOTO OT/AbIXa MPU pab0Te BaXTOBBIM METOJIOM;

U IIpu IIPUBJICUCHHUU K  y4JaCTHURO B JIMKBU AT HOCJ'ICI[CTBI/Iﬁ
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YpEe3BbIUANHBIX CUTYaALUH.

PaGoTHuku  opraHumzanuu  OOS3aHBI  HE3aMEUIMTEIBHO  HM3BELIATh
PYKOBOJICTBO O KaXJOM IPOUCIIEIIIEM HECUYaCTHOM ciy4yae, 00 yXyIIIeHUU
COCTOSIHHSI CBOETO 3I0pPOBbsi B CBA3M C TPOSBICHHUSIMH TPU3HAKOB OCTPOTO
3a00JIeBaHUA.

O KaxJ0M CTpaxoBOM cilydyae paboTojareilb B TEUEHUE CYTOK OO0s3aH
COOOMIUTH CTPAXOBIIUKY ((HOHJ COMMATTEHOTO CTPaXOBAHUSA).

O rpynnoBoM HeCUacTHOM ciy4ae (IMOCTpajajio JBa W 0o0Jjiee YEIOBEK),
TSOKEIOM HECYaCTHOM CIIy4yae WM HECUACTHOM CIIydae CO CMEPTEIbHBIM HCXOJIOM,
paboToaTenb B T€YEHHE CYTOK 00s3aH HAIIPaBUTh U3BEIICHHE COOTBETCTBEHHO:

1) O HCCYACTHOM CJIy4dac, IIPOUCHICAIICM B OpraHU3alliu:

. B COOTBETCTBYIOIIYIO TOCYIAPCTBEHHYIO HHCIIEKIINIO TPYA;

. B POKYpaTypy MO MECTY MPOUCIIECTBUSI HECHACTHOTO CIIyYas;

. B (enepanbHBIi OpraH HCIOJHUTEIbHONW BJIACTH IO BEIOMCTBEHHOM
MPUHAJIEKHOCTH;

. B OpTaH MCIOJIHUTEIBHOM BIacTu cyobekTa Poccuiickoit denepanuu;

. B OpraHu3aluio, HAMPABUBIIYIO pPaOOTHUKA, C KOTOPHIM MPOHU3OIIET

HECUYACTHBIN CITy4ail;
. B TEPPUTOPHATIbHBIE 00bEIMHEHHS OpraHU3aluii PO CO030B;
. B TEPPUTOPHAIBHBIA OpraH TOCYJApCTBEHHOIO HAA30pa, €CIHU

HECYACTHBIN CIIydail MpOM30IIeNl B opraHu3anuu (00beKTe), MOJKOHTPOIBLHON STOMY

Opray;

. CTPaxOBIIHUKY.

2) 0 HECYaCTHOM cily4yae, MpoMCLIeANneM y padoTofarens - (pU3UIECKOro

Iuua:

. B COOTBETCTBYIOIIYIO TOCYIAPCTBEHHYIO WHCIICKIIUIO TPY/Ia;

. B MPOKypaTypy MO MECTy HaXOKJIeHus padboronmartens - (U3NYECKOTO
UA;

. B OpraH UCIIOJIHUTENLHOM BiacTH cyobekTa Poccutickoit denepanuu;

. B TEpPpUTOpUAIBHBIA OpraH TOCYJAapCTBEHHOIO HAA30pa, €Cld
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HECYACTHBIN CiTy4yall Ipou30I1e] Ha 00bEKTE, MOJKOHTPOJILHOM 3TOMY OpTraHy;
. CTPaxOBILHKY.

O TpynmoBbIX HECYACTHBIX CIy4YasiX, TSOKENBIX HECYACTHBIX CIy4dasX H
HECYACTHBIX CIIy4asiX CO CMEpPTEIbHBIM HCXOJIOM TaKke HHPOPMUPYETCS
®enepanbHas nHCIEKIHs Tpyaa Muntpyna Poccun.

Ecnn ykazanHble HeCUacTHbBIE Ciydad, MOPOU30LLIM B OpraHU3aLUiX,
AKCIUTYaTUPYIOIIUX OMACHBIE MPOU3BOJICTBEHHBIE OOBEKTHI, TO COOTBETCTBYIOIIUM
o0OpazoMm UH(OPMUPYIOTCS CIIELIUAJIBHO YIIOJTHOMOYEHHBIE Oprassl
roCy1apCTBEHHOI'O HAA30pa.

s paccienoBaHusl HECUACTHOTO Cly4yas Ha TPOU3BOACTBE B OpPraHU3alAU
paboToaaresib He3aMEIJIUTEILHO CO3JaeT KOMHCCHUIO B COCTaB€ HE MEHee Tpex
yeJnoBeK. Bo Bcex cirydasix COCTaB KOMHUCCUU JOJKEH COCTOSITh U3 HEYETHOTO YHCIIA
YJICHOB.

B cocraB koMuCCHM BKIIOYAKOTCS CIELUAIUMCT IO OXpaHe Tpynaa
OpraHu3alliu, MPeICTaBUTEIN paboToAaTeNsl, MPEACTaBUTEIN TPOPCOIO3HOTO OpraHa
(KoyteKTHBa), YIOJTHOMOYEHHBIM (JIOBEpEHHBIN) MO oxpaHe Tpyaa. Komuccuto
BO3TJIABIIICT padoToAaTEeh WM YINOJHOMOYEHHBI UM mnpeacraButenb. Cocras
KOMHUCCHUU YTBEPKIAETCA MPUKA30M paboToarerns. PykoBoaurerns,
HEMOCPEICTBEHHO OTBEYAIONIUH 3a 0€30MaCHOCTh TPY/Ja Ha y4acTKe, T/I€ TPOU30IIeT
HECYACTHBIN CITy4yal, B COCTaB KOMHUCCUHU HE BKJIKOYAETCHI.

B paccrnenoBanuu HecyacTHOTO ciydasi Ha MPOU3BOJICTBE y paboTodaTes -
¢usznueckoro JMIlAa TNPUHUMAIOT YyYacTHE yKa3aHHbBIA paboTojaTellb WU
YIIOJJHOMOYEHHBIM  €ro  MPEJACTABUTENb, JOBEPEHHOE JIMIO MOCTPaJaBIIEro,
CIICLIMAJIMCT IO OXPAaHE TPyAa, KOTOPBIM MOXKET IPUBIIEKATHCA K PACCIEHOBAHUIO
HECYACTHOTO CJIy4yas U Ha JOTOBOPHOI OCHOBE.

HecuacTHblii cinyyalh Ha NOPOM3BOJCTBE, IPOUCIIEANIAN C JIMLOM,
HaIpaBJICHHBIM IS BBITIOJHEHUS padOT K APYyroMy padoTOAATelNto, paccleayeTcs
KOMHCCHEH, 00pa3oBaHHOW paboToaaTesieM, Y KOTOPOIro MPOW30IIeSl HECUACTHBIM
ciaydyal. B coctaB JTaHHOM KOMHMCCHM BXOJUT YIIOJHOMOYEHHBIM MPEACTABUTEID

paboToaaTesnis, HalpaBUBIIIETO TO JIUIIO.
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HecuacTHble ciyyau, OpoOUCHIEAIIME HA TEPPUTOPUM OpPraHU3aIUU C
pabOTHHUKAMU  CTOPOHHUX OpraHM3alMii T[pH  HUCHOJHEHUH HMH  3aJaHHs
HaIpaBUBILIErO0 MX paboToAaTelNs, pacciaeayloTcss KoMuccuen, GpopMupyemMon 3Tum
paboTomarenem.

HecuacTHple cnyyau, mpoucuienmue ¢ pabOTHUKaMHU IPU BBINOJHEHUU
paboTbl 1O COBMECTUTEILCTBY, pAacCIEIylOTCs Komuccued, dopmupyemont
pabotomareneM, y KOTOporo (akTW4YeCKH TMPOHW3BOAMWIACH  padoTra  TI0
COBMECTUTEIIBCTBY.

PaccnenoBanne HeCUacTHBIX CIIy4aeB CO CTYJEHTaMH, MPOXOISIIUMU
MIPOU3-BOJCTBEHHYIO NPAKTUKY (BBIIOJHSIOUIMMU pPabOTy NOI PYKOBOACTBOM
paboroaaresnsi), MPOBOJUTCS KOMUCCUSIMH, (POPMHUPYEMBIMH M BO3TJIABIISIEMbIMU
3TUM pabortonmareneM. B cocTaB KOMHUCCHM  BKJIKOYAIOTCA  MPEACTABUTENH
00pa30BaTENBHOTO YUPEKICHHUS.

JUist  paccienoBaHMsl TPYIIIOBOIO HECYACTHOIO  Ciyyas, TSDKEIOTO
HECYACTHOT'O Cy4yas U HECYACTHOT'O cllydas CO CMEPTENIbHBIM UCXOJOM B KOMHUCCHUIO
JOTIOJTHUTEIIBHO BKJIFOYAOTCS:

. roCyJapCTBEHHBI ~ WHCHOEKTOp  TpyJa, MPEICTAaBUTENM  OpraHa
WCTIOJTHUTENILHON BJIAaCTH CcyObekTa PD uiam oprana MeCcTHOTo camoymnpaBieHus (1o
COTJIACOBAHUIO), MPEJCTAaBUTENb TEPPUTOPUATIBLHOTO OOBEIUHEHHUSI TPOQPCOIO30B.
Bo3srnasnsieT KOMUCCHIO TOCYIaPCTBEHHBIN MHCIIEKTOP TPY/Ia;

. no TpeOOBaHUIO TMOCTpPaAaBIIer0 (WJIM €ro pOJCTBEHHUKOB) B
paccieloBaHUM HECUYACTHOIO Cllydas MOYKET NMPUHHUMATh YYacTHE €ro JIOBEPEHHOE
JU1IO;

. B Clly4ae OCTPOrO OTpaBJIEHUS WM PaJdallMOHHOTO BO3JEHCTBHS,
IPEBBICUBIIETO YCTAHOBJICHHBIE HOPMBI, B COCTaB KOMHUCCHUHU BKJIOYAETCS TAKXKe
NPEICTaBUTENIb  TEPPUTOPUATBHOTO  IIEHTpAa  TOCYJIApCTBEHHOTO  CaHUTAPHO-
AMUAEMHUOJIOTHYECKOr0 HA130Da;

. IpY HECUACTHOM Cllydae, MPOMUCIIECINIEM B OpraHU3alMsIX Ha 00beKTax,
MOJAKOHTPOJIbHBIX ~ TEPPUTOpUATIbHBIM  opraHam  dexepanbHOr0 TOPHOTO U

IIPOMBIIIJIICHHOT'O HAA30pa POCCI/II/I, COCTaB KOMHUCCHH YTBCPIKAACTCA PYKOBOJUTCICM
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COOTBETCTBYIOIIETO  TEPPUTOPUAIIBHOTO OpraHa M  BO3[VIABISET KOMUCCHUIO
IIPEACTABUTEND 3TOTO OPraHa;

. Opy TPYNIOBOM HECYACTHOM Cllyd4ae C YHUCJIOM MOruomux 5 u Oosee
YEJIOBEK B COCTAB KOMHCCHM BKIIIOHAIOTCA Takxke mpencrasurenn denepanbHon
WHCOEKIMU  Tpyda, (QenepaJibHOTO oOpraHa HCIOJIHUTEIBHOW  BIACTH IO
BEJIOMCTBEHHON NMPUHAIJICKHOCTH U OOIIEPOCCUICKOr0 00beIMHEHUs MPOdCOI030B.
IIpencenareneM KOMHMCCUM SIBJIAETCS TJIABHBIM IOCYJIApCTBEHHBIM MHCIEKTOP TPyZHa
no cyowekty Poccuiickoit ®enepanuy, a Ha O00BEKTaX, MOJKOHTPOJIBHBIX
TEPPUTOPUAIIBHOMY oOprany denepaibHOrO0 TOPHOTO M IPOMBIIIJIEHHOIO Haa30pa
Poccun, - pykoBOOUTENL 3TOTO TEPPUTOPUATIBHOIO OpPTaHa.

[Tpu kpynHBIX aBapusiX C YEJIOBEUECKUMHU >KepTBaMHu 15 u Oojee yenoBek
paccienoBaHie TPOBOAUTCS KOMUCCHEN, Ha3HauaeMoi [ IpaButensctBomM Poccum.

PaccnenoBanne HecuacTHbIX Ciy4daeB (B TOM 4YHCJE TpPYIIOBBIX), B
pe3ynbTaTe KOTOPBIX IIOCTPAJABIIME IOJYYWUIM IOBPEKICHUS, OTHECEHHBIE B
COOTBETCTBUM C YCTAHOBJIEHHBIMU KBaTU(ULIHUPYIOUIMMU NPU3HAKAMH K KaTerOpHH
JIETKHX, IIPOBOJAUTCS B TEUEHUE TPEX JAHEH.

PacciienoBanne MHBIX HECYACTHBIX CIIy4aeB MPOBOJUTCS B TE€UEHHE 15 nHEN.
B HekoTOphIX cCiy4asx mpeacenareslb  KOMUCCHM  MOXKET MPOMJIHTh  CPOK
paccrienoBanus, HO He Oosiee ueM Ha 15 gHeit. HecuacTHble cinydan, 0 KOTOPBIX HE
OBLJIO CBOEBPEMEHHO COOOIIEHO paldoTOJaTeN0 WJIM B pPe3yJibTare KOTOPBIX
HETPYAOCIOCOOHOCTh HACTyNHJIa HE Cpa3y, paccilenyroTcss MO  3asBIICHUIO
IIOCTPaJaBLIErO B TEUEHUE MECLIA.

Tskenple HECUACTHBIE CIyYad M HECUYACTHBIE CIy4aW CO CMEPTEIbHBIM
MCXOJIOM, MPOUCIIECIINE C JHMIIAMU, BBIMOJIHIBIIMMHU pabOTy Ha OCHOBE JOroBOpa
IPaXIAHCKO-TIPABOBOIO0  XapaKTepa, paccileayloTcsl B YCTAHOBIEHHOM MOPSAKE
roCyJJapCTBEHHBIMU MHCIIEKTOPAMH TPYJa Ha OCHOBAHWUHU 3asIBJICHUSI IMOCTPAJABILIETO
(IIOBEPEHHOTO JIMIIA, YWIEHOB €r0 CEMbH).

B xoze pacciienoBaHusi HECHACTHOTO CITy4dasi KOMUCCHSI TPOU3BOJIUT OCMOTP
M€CTa MPOMCUIECTBUS, BBISIBISIET U ONPALIMBAET OYEBU/LEB HECYACTHOIO CiIydas H

JOJDKHOCTHBIX JIMI, 3HAKOMMUNTCA C I[GﬁCTByIOH.IHMH B OpraHu3alliyd HOpMAaTHBHBIMHU H
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pacnopsIMTEIbHBIMU TOKYMEHTAMH, 1O BO3MOXKHOCTHU TOJIy4aeT OOBICHEHHS OT
MOCTPa/IABILIETO.

PaccnenyroTcsi B yCTaHOBJIIEHHOM MOPSIKE U MO0 PEIMICHHUI0 KOMUCCUU MOTYT
KBAJIM(ULIMPOBATHCA KaK HE CBSI3aHHBIE C TIPOU3BOICTBOM:

. CMEPTh BCJEACTBUE OOIIET0 3a00JIEBaHMs WIIM CaMOyOHIICTBa;

. CMEPTh WJIM HWHOE TOBPEKIEHUE 3/I0POBbs, €IMHCTBEHHOW MPUYHMHOU
KOTOPBIX SIBUJIOCH AJKOTOJIbHOE, HAPKOTHUECKOE MIIM MHOE TOKCUYECKOE OMbsHEHHE
(otpaBiieHue) pabOTHHUKA;

. HECYACTHBIA Cy4yai, MPOUCHIEANNNA TP COBEPIIECHUU MOCTPAaBIINM
JACUCTBHM, KBaTU(PUIIMPOBAHHBIX MPABOOXPAHUTEIBHBIMI OpTraHAMH KaK yrOJIOBHOE
paBOHAPYIICHHUE.

[Ipn mocTymneHUH 3Kamo0bl TMOCTPAIABIIETO, BBIIBICHUU COKPBITOTO
HECYAaCTHOTO CIy4yasi, YCTAHOBJICHWS HapyIICHUW TOpSAKAa paccieloBaHUS U B
HEKOTOPBIX MHBIX CIy4asX, FOCYyJapCTBEHHBIH WHCIEKTOpP TPYyJAa, HE3aBUCHUMO OT
CpOKa JaBHOCTH HECUACTHOTO CTyd4asi, MPOBOIUT JAOTOJHUTEILHOE PACCIIeIOBaHHE.

HecuacTtubie ciydan, kBanuduIMpOBaHHbIC, KaK HECYACTHBIC CIy4yau Ha
MPOM3BOJCTBE, TOIEKAT O(GOPMIICHHIO aKTOM O HECYacTHOM Clydae Ha
npousBojacTBe Mo popme H-1*.

Akt Qopmer H-1 cocrtaBnsiercss komuccued B IBYyX sk3emiuisipax. [lpu
HECYAaCTHOM CJIy4ae Ha MPOU3BOJCTBE C 3aCTPAXOBAHHBIM PAOOTHUKOM COCTaBIISETCS
JIOTIOJTHUTENBHBIN AK3eMIULsIp akTa popmbl H-1.

[Tpu rpynnoBoM HeCUacTHOM Cily4ae Ha MPOM3BOACTBE akThl Gopmbl H-1
COCTaBIISFOTCS HA KAXKJIOTO MOCTPAIAaBIIETO OTACIBHO.

B cnyyae ycranoBneHust ¢akra rpy0oil HEOCTOPOXKHOCTH 3aCTPAXOBAHHOTO
paboTHHMKA, COMEWCTBOBABIICH BO3HWKHOBEHHWIO WIIM YBEJIMYCHHUIO pa3Mmepa Bpena,
NPUYUHEHHOTO €ro 3JI0pOBBI0, B aKTE€ PACCICNIOBAaHUS YKa3bIBAaCTCsl CTEMEHb €ro
BUHBI B TIPOIEHTAX, C YYETOM 3aKIIOYEHHUS MPO(PCOIO3HOIO0 WWJIA HHOTO
YIIOJTHOMOYEHHOTO  3aCTPaxOBaHHBIM  MPEACTABUTEIBLHOTO  OpraHa  JIaHHOM
opranm3anuu (He 6omee 25%).

I1o pe3ysibTaTaM pacCCJICJOBAHUA KAKIOI'0O I'PyIIIOBOI0 HECHACTHOTO ClIydasd,
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TSKEJI0T0 HECYACTHOIO CIIy4asl WIM HECYACTHOIO CIIydasi CO CMEPTEIBHBIM UCX0-10M
COCTABJIIETCS] COOTBETCTBYIOIINM AKT B IBYX JK3EMIUIAPAX.

PabGoronarens B TpPEXJHEBHBI CPOK IIOCIE 3aBEPUICHUS paccieOBaHUs
HECYACTHOrO Ciy4yass Ha MPOU3BOJCTBE O0s3aH BbLAATh IOCTPAJABIIEMY OJHH
AK3EMILISP YTBEPKACHHOTO UM U 3aBEpEHHOro meuyateio akTa Gopmel H-1. Broprie
HK3EMIUISIPBI aKTa ¢ KONUSMHU MAaTE€pHalIOB PAcCiIEeIOBaHMs XpaHATCA B TeueHUe 45
JeT paboToaaTeseM.

IIpu CTpaxoBBIX cydasx TPETHM SK3EMIUIAP YTBEPKICHHOTO U 3aBEPEHHOTO
nedatbto akta popmbl H-1 paboronarens HanpaBiIsieT CTpaXxOBIIUKY.

Kaxnip1ii 0(popMIIEHHBIN B YCTAHOBJIEHHOM TMOPSIAKE HECUACTHBIN cy4yall Ha
IOPOU3BOJACTBE PETUCTPUPYIOTCS  paboTojaTesieM B JKypHaJle  perucTpanuu
HECYACTHBIX CIIy4aeB Ha IMPOM3BOACTBE M BKJIKOYAIOTCA B TOAOBYIO (opMy
(deneparbHOr0 rocyJapCTBEHHOIO CTaTUCTUYECKOTO HAOMIOAEHUS 3a TPaBMaTU3MOM
Ha IIPOU3BOJICTBE.

B cnyyae nukBHIaUMM OpraHU3alMM WM MPEKpalleHus padoToAaTelieM -
(uU3NYECKUM JMIIOM MNPEANPUHUMATENBCKON JESATEIBHOCTH OPUTHMHAJIBl aKTOB O
paccieOBaHUM HECYACTHBIX CIIy4acB HA MPOU3BOJACTBE MOIJIEKAT Iepenadye Ha
XpaHEHUE TIPAaBOIPEEMHUKY, a IIPU €ro OTCYTCTBUM - COOTBETCTBYIOLLIEMY
rOCYJJapCTBEHHOMY OpraHy.

['ocynpapcTBeHHBI HAA30p M KOHTPOJb 32 COOJIOJEHUEM YCTAHOBJIEHHOIO
Hnopsika paccieoBaHMs, O(OpPMIIEHHMS U Yy4yeTa HECYAaCTHBIX CJIy4yaeB Ha
IIPOU3BOJICTBE OCYLIECTBIIAETCA Oopranamu PenepabHON HHCIIEKIIUHU TPYIA.

KoHTpoJsbHBIE BONPOCHI K MYHKTY 3

1. Kakne HecuacTHbIE Cllydau CUMTAIOTCS CBA3AHHBIMU C IIPOU3BOJACTBOM U
NOJJIEKAT PACCIECIOBAHUIO U yUETy?

2. Ha «xoro pacopocrpanserca neiictsue IlomoxeHus o nopsake
paccieioBaHys U y4eTa HECUACTHBIX CIy4aeB?

3. Kak nmomken gelictBoBaTh paboTojareiib MpU  BO3HUKHOBEHUH
HECYACTHOIO CIIy4asi Ha MPEAIPUITHH?

4, Yto HCO6XOI[I/IMO caciatb Cpasy KCE IIOCIC CBCPHICHHA HCCHACTHOI'O
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Cllydasi Ha IPOU3-BOJICTBE?

S. Kyna nomxen coobmuth paboTogaTeNlb U B KaKU€ CPOKH O TPYIIIOBOM
HECYaCTHOM CJIy4ae WJIM HECUACTHOM CIIy4dae CO CMEPTEIbHBIM UCXOA0M?

6. Kro Hecer OTBETCTBEHHOCTb 3a OpPraHM3allMI0 KM CBOEBPEMEHHOE
paccieoBaHME U y4e-Ta HECUACTHBIX clydaeB?

7. Kro BXOOUT B KOMHCCHIO IO DPACCIIEOBAHUIO HECYACTHBIX CIIy4yaes,

KAKOBBI €€ 00s13aHHOCTH?

8. B kakue cpoku OJKHO OBITH MPOBEACHO pacciieOBaHUE HECYACTHOTO
ciay4das?

Q. Kakne HecuacTHbIE ciaydan KBaTU(UIMPYIOTCS KaK HE CBS3aHHBIC C
IPOU3BOJICTBOM?

10. Yro nmenmaroT TpH  YCTAaHOBIEHWH TPyOOH  HEOCTOPONKHOCTH
IIOCTpaAaBIIEro?

11. B kakue CpoKH U KOMHCCHUEN KaKOTO COCTaBa PacCieIyIOTCs IPYNIIOBbIE
HECYACTHBIE CITy4au UM CO CMEPTEIbHBIM UCXO0JI0M?

12. Kakue ycnoBus JOJKEH OOeCreyuTh paboTojaTens s padoThl
KOMUCCHH, TPOBOJA-IIIEN pacCIeIOBAHUE HECYACTHOTO CiTy4asi?

13. Kakum goxkymMeHTOM  OQOpPMIIAIOTCS  HECUacTHbIE  CIydaw  Ha
IPOU3BO/ICTBE?

14.  Kakoil opranu3anuen yuuTbIBaeTCs akT O HECYACTHOM ciiyyae?

15. B kakue CpOKM UM KyJda JOJDKHBI OBITh OTMPABICHBI MaTepUAIIBI
paccieoBaHus TPYNIOBbIX HECUACTHBIX CIIy4daeB?

16. Kakue opranuzanuu ¥ JOHDKHOCTHBIC JIMIA pa30MParOT pa3HOTIIACHS TIPH
odopmieHuu aktoB 1o ¢opme H - 1 ?

17. KakoBbI MOJHOMOYHS IOCYJIapCTBEHHOTO MHCIEKTOpa MO OXpaHe Tpyla

B CJIy4ae HapyLIEHMsI TOPsI/IKa PacCiIeJOBAHUS HECYACTHOTO Cilydasi?
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fopma H-1

Omis SHISMIIAD HANPEEIASTCH
NOCTRANEEMEMY MJDL ET0
ICEEpEHHOMY JOALY

YTBEFEIAK

(moomics , DaMMITMA, MEMIMAITH

paboTonaTens

(D0 NpEeOCTaBMTEIA) )
" 200_ m.

[lewaTs

AET N
O HECULACTHOM CIVURE HR MPOHMSBOIOCTEBE

1. Jara M EpeMA HECYACTHODD CIIVUad

(UMCao, MECHI, TOO M EREMA NPOMCOECTEMA
HECUACTHODD CIV4ad,

EONMMUECTED [IOJHEX YaCOE OT Hadana pabor)
2. CpragmusammA (paforomarens), pabfoTHMEOM EOTOpoH ABMASTCH
(ABNANCA) IoCTpanaBmi

(HaMMEHOBAHME , MECTOD HAKOEISHMA,
DPMIMYE CEIGL aOpec, BEICMCTESHHAA
M OTpachesasn

npMHanIesHccTs (OHOHE CoCHOBHOTC BMIOAa IEATENLHOCTH) ;
baroumoa, MeEamMasm pafoTonaTend -

M 3aMUecroDD JOMIA)
HarreHCoB aHMe CTRYRTYPHCODC [NOOpa3OefeHHA

3. OpradHMsaniA, HAOpEEMEman paboTHMEA

(Harme HOBAHME, MECTOC HAKOERISHMA, DPMIMUECHEM anpec,
OTRACIEEad NPMHAINEEHOCTE )
4, Iua, NpPCECOMENME PACCIENCBAHME HECYACTHODD CIYYaA:

(barMImiE, MHEMIMANH, OOMEHOCTH M MecTo pabors)

5. CeepeMMA © NOCTPAIAEMEM:
bargamin, MR, OTUECTEOD

mon (MyECECH, WEeHCHMIH)

IaTa pPOoEISHMA

npobeccHoHANLHER CTATYC

npodecca (OCIEHOCTE )

crax pafoTH, OpM BHOOMHEHMM KOTODOH OpOM3IOMEeN HECYACTHHRM CITydai

{("m{CHo OOJHENK JeT M MeCcHIeR)
E TOM YMCIEe E OAHHOH OpTaHM3almMK

(MMCNIC OOIHEXK JIeT M MECHISE)
6. CEEONEHMA © [NpCEENEHMM MHCTDYETEEEH M ofyvueHMA Io0 OXpaHe TRVIA

BEOOHEIT MHCTDYETAE

(dHCono, MeCHL, T'oO)
HucTpyxrax Ha pabouem MecTe (IepBMUHHN, [IOBTODHEN, BHEIUIAHOBEIL,
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{Hy®EHCOE NOOYEDEHYTH)
LEIeB0H)

no npobdeccr Moo EMOY paboTH, OpM BENOMHEHWM HOTODCH IDOMIOMETT
HECYACTHHN CITy49ai

(wmicinc, MecHI, ToO)
CraxmpoBra: o "__ " 200 . mo "_ " 200_ 7.

(ecJiM He OpCBCOMIACE — Y¥Ka3aTh)
OByueHMe MO0 OXpaHe TRYOa 0o Opobecclo M BMOy pabora, Oopm
BHMOMHEHMM KOTOpOM OpOM3IOmEeNn HeCcYaCcTHRI Cioydai: o ™ 0"
200 p. mo ™™ 200 1.
- {ECIM He OpOECOMICCE —
VE&3aTh)
[I[pcEEpRa 3HAHMM OO CXpaHe TpyOa oo npobeccHu ot BMoy paboTm, OpH
BHIICVIHEHMM KOTODRCH NPCH3ICMEeN HeCYacTHHM CITY9Eai
(4HCIIC, MeCHI, IO,
N nOpoToroIa)
7. KparTead XapaxTepMcTHEa MecTa (ofwexra), DOoe nopoMIcmen
HECWACTHHEN CTy4Eali

(KpaTHEOE COMCEHME MECTA OPOMCOECTEMA C YEASSHMEM
OMNACHEN M (ITM) EBpeOHEX MPOMIEOOCTESHHEYX

baETOpOE Co CCHUIECH HE CESOSHMA, COOEREAMMECH
E NPCTCROIE OCMOTDa MECTE HECYAcTHODD CIYYaf)

QBCpyOOBSHMe, MCOOJILIOBEAHME HOTODROTD OPMEENC X HECUACTHOMY CJIIVEan

(HAMMEHOBEHME, TMI, MADKA, DOI BHIVCEA,
OpTaHM3alMA — M3ITOTOBMTENR )
2. OBcToATENsCTEA HECYACTHOTD CIyVYam

(kpaTECE MINCoEeHMe oBCTCATENLCTE, NpPENDECTEOBABIMX
HECUACTHOMY CJIyEam, COMcaHMe cobmTio:

M OefCTEMH NOCTDalaBNeDlC M ODYVIMK JOMI, CEAS3HHEN
C HECYACTHHM CIIy4YaceM, M OpYVIMEe CEEOEHMA,

YVCTRHOBISHHHE B XOIOE pPaccleIOBaHMHA)

2.1. BMO ONpoMCcOecCTEMA

g2.2. XapawxTep NOMyUSeHHHN NOEPEeROSHMM M OpDaH, NoOESDTOMICH
NOEpEEIE HIMD, MEOMIMHCEDE ISNMNYSHME 0 THEECTHM NOEDEENSHME SOODPOELA

2.3. HaxcowmoesHMe MNOCTLANABNETT B COCTORHMM aMECTCILHOTS IATM
HapECOTHYECKEOTD CIbAHEHMA

(HeT, Da - YEa3aTh COCTOHAHME M CTEISHR

CIObAHSHMA B COCTBETCTEMHM C ZaRIEWEEHMEeM OO

Pe3yVNsTATaM CCEMOSTENLCTECEAHMA, NPCOBEeOeHHODO
B YCTaHCBIEHHCM IODAIRE)
2.4, QuUueBMIONH HECYACTHODC CITVHal

{barmimin, MHEMMIMENH, DCCTOAHHOE MECTC XMTEILCTER,
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OOMEMHIMGE TenedoH)
9. [IpMyMHEN HeCcYacTHODC CIVEad
(YEa3aTh CCHCOEBHYED
M COOyTCTEYVEOME TR EHE

HeECHaCTHOTD CIIy4aAd CO CCHNEAMHM Ha HapymeHHHe TPEE-DE&[—EIH
JARKCHCOATENIbHEX M MHEX

HOPMATHMEHEI [DABCEHD aKTCE, MNORKalbHHEX HOPMATHMEHED aKTOEB)

10. Mz, IOOVCTHEIME HapymeHMe TpebfoBaHId! OXpaHH TpYIa:

(barmonMa, MHMIMAN, OOEHCCTE (OIpodbeccHA) C yEaZaHMeM
TpeBOBEHME 3EK0OHOOaTE ThHEN ,

MHEN HOPMETMEHHK NPaSOBHX M JIOKAMLHHEN HODMATHMEHHN AKTOE,
0peqyCHMa TEMESNITGE X

OTEETCTEEHHCOCTE 32 HapymeHMA, HBHMEIMECH NPMYHHIMHM
HECUACTHODS CNyYad, VEAIaHHEMM B IO. 9

HACTOANEDC aSKTa; OPM YVCTAHCOEJNSHMM (axTa DpyDol
HEeOC TOPOXHOCTH NOCTpaNasmerc VEAa3AaTh

CTENEHE ©TC EMHH B OpCUEHTaX)

CpraaM3anmuA (paforomarens), pafoTHMEEMM HOTODROH ABIADTCHA IaHHHE
JIMIIE

(HaMMeHOoBaHMe, ampec)
11. MepoOpMATHMA [IC YVCTDEHEHMD NPMYMH HECYacTHODD CIy4¥9ad, CPOEM

MommacH JOoMl, TPCECIMBINGE

r
pacclIensBaHMe HecHacTHODD CIIVYaf
(parrumns, MEMOIMaImE, DaTa)

CIIUCOK NUCHOJIb30BAHHOM JIUTEPATYPBI
1. I'OCT 12.0.002 - 80. TepMuHbBI 1 OTIPEACICHUA.

2. [TonoxxeHne 06 0COOCHHOCTSIX pacCiieIOBaHUSI HECUACTHBIX CIIy4acB Ha

IIPOU3BOACTBC B OTACIBbHBIX OTPACIIIX U OPraHU3aluAaX

3. N.M.Unxesckuii, ['.b.Kymukos, IO.A.Cumopun. Oxpan Tpyna B
nosmrpaduun. M., 1988.
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ITPAKTUYECKAS PABOTA Ne7. CPEACTBA
VUHJIUBUAYAJBHOM 3AIIIMTHI OPTAHOB JIBIXAHUS

]_le.]'lb paﬁoTbl — O3HAKOMUTBLCA CO CPpCACTBAMHU 3aIIUThI OPTAHOB Abl- XaHWA U

IMOJYYHUTD ITPAKTUYICCKUC HABBIKHU UX HUCIIOJIb30BAHUA.

Teopernveckue moJ10KeHUs1

CpeactBa unauBuayanbHoU 3amuThl (CU3) npenHasHaueHbl Ui 3alUTHI
YeloBeKa OT MOMAaJaHusl BHYTPh OPraHMW3Ma, Ha KOXKHBIE MTOKPOBHI M MOBCEIHEBHYIO
onexay pamuoaktuBHbIX BemiecTB (PB), otpaBmsromux BemectB (OB) wu
0akrepuanbHbIx cpeacts (bC).

Ilo npunyuny npumenenusi CpeCTBA HHINBUYaTbHOM 3aIIUTHI ACIATCS:

— Ha CpEJCTBA 3alUThl MOBCEAHEBHOI'O MPUMEHEHUS (IPOMBIIICHHBIE
C13);

— CpPEICTBAa  3alUTBl  SMU30AUYECKOr0 MPUMEHEHUS (CU3 nns
aBapuiHBIX paboT U noctpagaBmmx B oyarax YC).

Ilo o6vexmam 3auumul CpeACTBA MHAUBUIYATHHON 3aIIUTHI ACIISATCS:

- Ha CPEJICTBA 3aIIUTHl OPTAHOB JILIXaHUS;

- CpEICTBA 3aIIUTHI KOXKH.

Ilo npunyuny deticmeus CpeCTBA UHIUBUYaTbHOU 3aILIUTHI JENATCA:

— Ha QuiIbTpyromue (MIPUHLUI (UIBTPALlMU COCTOUT B TOM, YTO BO3IYX,
HEOOXOMUMBIA Ml TOAJIEPKAaHUS JKU3HENEATEIBbHOCTH OpraHM3Ma 4YeJloBeKa,
OYUIIAETCS OT BPEAHBIX MPUMECEH MPHU MPOXOKIECHUU Yepe3 CPEICTBO 3aALUTHI);

— M30JHpyomye (CpeacTBa 3alUThl HM30JMPYIOMIETO THIA TOJHOCTHIO
U30JIUPYIOT OPTaHM3M YeJIOBEKa OT OKPYKAIOIMIEH CpPelbl ¢ MOMOINBI0 MaTEpUasoB,
HEMPOHUIAEMbIX ISl BO3/1yXa U BPEIHbIX IpUMECeH ).

Ilo cnocoby nooauu 6030yxa pa3nUYalOT CPEICTBA HWHIWBUAYAJTIbHOU
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3aIUTHI JETSTCS:

- C MIPUHYIUTEIBHOM MMOIA4Y€N BO3/1YX4;

- CaMOBCACBIBAIOIIIHE.

Ilo kxpamnocmu ucnonv3o8anus CPEACTBA UHANBUTYATBHOM 3alIUTHI

- Ha CH13 MHOTOKpaTHOTO UCIIOJIb30BaHMS;

- CU3 oaHOKPATHOTO MUCMOJIb30BaHUA.

Ilo cnocoby uzeomoenenusi CpeiCTBa HMHINBUIYATHHOU 3aIIUTHI ACIIATCS:

- Ha CPEACTBA, U3TOTOBIICHHBIE TPOMBIILICHHOCTBIO;

- MPOCTEHIIINE CPEACTBA, WU3TOTOBJICHHBIE W3 MOAPYYHBIX MaTEpPHUAJIOB.
Kpome cpenctB MHIUBUAYaTbHOM 3allUThl CYIIECTBYIOT MEAUIIMHCKUE CPEACTBa
3anuThI [1].

CpencrBa 3alIIUTHI OPTaHOB AbIXaHUS.

DOuabTPYOUIUHA IPOTHUBOIrA3.

OuIbTPYIOUIMN MPOTUBOTa3 MPEAHA3HAYEH IS 3alIUThl OPraHOB JbIXAHMUS,
a3, koxu Juna ot BozjaeiictBus OB, PB, BC, (AXOB), a Takxe pa3iudyHbIX
BpPEIHBIX PUMECEN, TPUCYTCTBYIOIINX B BO3yXE.

B nHactosimiee BpeMsi uMeEIOTCS (QWIBTPYIOIIME TPaKJaHCKUE MPOTUBOTa3bI
pa3IUYHON MOAM(UKAIIMN U IIPOMBIIIJICHHBIE IPOTHUBOTA3HI.

Jlnst  3amuThl  HaceNeHWs ~ HauOoJblllee  PAcCHpOCTpPaHEHUE  MOTYUUITU
bunpTpyrone npoTuBorassl: Ajist B3pocioro HaceneHus — ['TI-5 (I'TI-5M), I'TI-7 (I'TI-
7B); nns nereii — [TAD-1L, TTID-/1, TIAD-211, [TAD-2/1, K3.

I'pacxcoanckuii npomusoeas (I'TI-5). B cocTaB KOMIUIEKTa BXOIAT JBa
OCHOBHBIX 3JIeMEHTa: (pUiIbTpyrolie-noriomaronias kopooka I'TI-5 u nuneBas yacthb
[IM-62y. IInem-macka umeetr 5 pocroB (0, 1, 2, 3, 4). Kpome TOro, mpotuBoras
KOMIUJIEKTYETCS CYMKOW, HapyKHBIMH yTeIUIUTEeNbHbIMU MaHxkeraMu (HMVY-1) u
KOpoOKOil ¢ He3amoTeBalmmMMHu TuieHKamMu  (puc. 9.1) [2]. V¥V Hero Her

COEIMHUTENIbHOMN TPYOKH.
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Puc. 7.1 I'paxxnanckuit GuIbTpyrOMIMit npotusoras (I'TI-5):

1 — ¢unbrpytomie-noriomatomas kopodka I'TI-5; 2 - kopoOka ¢
HE3aIl0TEBAOIIMMU IUIEHKaMu; 3 — nuueBas yacTe [[IM-62y; 4 — cymka

Buytpu ¢unsTpyrome-nornomaromnieit  kopooku I[TI-5 pacronoxeHs
MPOTUBOA3PO30JIbHBIN (uiabTp M mmxTa. Jlumesas yacte IM-62y npencraBisieT
co0ol IIIeM-MacKy, M3TOTOBJIIEHHYIO Ha OCHOBE DPE3UHBI M3 HATypajJbHOTO WU
CUHTETHYECKOTO Kayuyyka. B 1muieM-mMacKy BMOHTHUPOBAHblI OYKOBBIM Y3€1 H
KJlanmaHHas kKopoOka. KiamanHasi KopoOka HMMeEET OJIMH BJbIXaTEJIbHBIA M JIBa
BBIJBIXATEIIbHBIX KJIAllaHa W CIYXKWAT JJISI paclpeleieHus IOTOKOB BO3ayXa.
He3anoreBatoniue IJIEHKM M3TOTABIMBAIOTCS M3  LEUIIOJIO3bI M OBIBAIOT
onHoctroponnue (HII) u naByctroponnue (HITH). Onu ycranaBauBaroTCS C
BHYTPEHHEW CTOPOHBI CTEKOJ MPOTUBOTa3a >KEJIAaTUHOBBIM MOKPBITUEM K TJia3aM U
bUKCUPYIOTCS TPUXKUMHBIMA ~ KoJibllamMu. JKelaTMH paBHOMEPHO BIIUTHIBACT
KOHJICHCUPOBAHHYIO BJIary, TEM CaMbIM COXPaHsIsl TPO3PAYHOCTh TUICHKH.

Kommiekr w3 6 TUIGHOK ymakoBaH B METAUTMYECKYIO  KOPOOKY.
VYTenauTenbHble MaHKEThl UCIOJIB3YIOTCS TOJIBKO 3UMOM MPHU TEMIIEpaType HUKE —
10 °C. MamkeTa HajieBaeTCs Ha 000MMY OYKOB C BHEIIHEH CTOPOHBL. IIpocTpaHcTBO
MEK]1y CTEKJIAMH MAHKET U OYKOB MTPENOXPAHSIET OUYKH IIJIEM- MACKH OT 3aMEP3aHMUs.

I'paxxnanckuii npotusora3 (I'TI-5M). B kommiekT mpoTuBoraza BXOIUT
nuiem-macka  (IIIM-66My) ¢ wmemOpaHHOW KOpOOKOW JUisi  TIEPErOBOPHOTO
yCTpoiicTBa. B nuiieBoi yacTu cliesaHbl CKBO3HBIE BBIPE3bI IJIs YIITHBIX PAaKOBHH, YTO

oOecrneynBaeT HOPMAJIBHYIO CJIIBIINNUMOCTD.
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[lonronka mnpoTHBOra3a HAYMHAETCA C OMpeAeNieHuss TpeOyemoro pocra
nuueBoit yactu. Poct nuueBoit yactu tuna 11IM-62y, [IIM-66My onpenensiercst mo
BEJIMYMHE BEPTUKAIBLHOTO O0XBaTa TOJOBHI MYTEM €€ H3MEPEHHs MO 3aMKHYTOU
JMHUM, POXOJIAIIECH Yyepe3 MaKylIKy, IEKU U MoA00poaoK. M3MepeHus: OKpyTIISiOT
10 0,5 cm. JIo 63 cM GepyT HyNeBoit poct, oT 63,5 10 65,5 cM — nepBbIi, OT 66 10 68
CM — BTOpOH, oT 68,5 10 70,5 cMm — TpeTuit, oT 71 cM u Gosiee — YeTBEPTHIH.

Ilepen nmpuMeHeHHEM MPOTUBOra3 CiEAyeT MPOBEPUTh HA UCIPABHOCTH U
repMeTuyHOCTh. OcMaTpuBasl JULEBYIO YacCTh, CIEAYET ONPEIEIUTh €€ HETOCTHOCTD,
o0paTUB BHMMaHHE Ha CTEKJIa OYKOBOro y3ia. Ilocie 3Toro HyX- HO NPOBEPHUTH
KJIAMIaHHYI0 KOPOOKY, COCTOSIHME KjanaHoB. OHM HE JOJKHBI ObITH MOKOPOOJICHBI,
3acopeHbl win nopBanbl. Ha gunbtpyromie-norsiomaroiieid Kopooke He JOKHO OBbITh
BMSITHH, MPOKOJIOB, B TOPJIOBUHE — MOBpexkaeHU. OOpaliaeTcss BHUMaHHE Ha TO,
9TOOBI B KOPOOKE HE MEPECHINATUCH 3€pHA TOTJIOTUTEIIS.

Haulounee coBepiiieHHBIMU B HACTOSAIIEE BpeMs SABJISIOTCA npoTuBorassl ['T1-
7 u ITI-7B. WX OCHOBHBIMM OTJWYHUSAMH SIBJISIOTCS: 0OoJiee COBEpIICHHAs
KOHCTPYKIUS U (popMa IIJIEM-MAcKH, 00ecreyrBaroiias BO3MOXXHOCTb 0€3011acHOT0
npueMa BOJIbl, KUJIKHUX JIEKAPCTB, APYTUX KUAKOCTEH B 3apaKEHHOU 30HE 0€3 CHATHS
macku. Hamuue B kKoMIuiekTe GUiIbTPYyIOIe-TOTIOMAIINX KOPOOOK obecreunBaeTt
3allUTy OT KOHKPETHBIX BUJIOB TBEpAbIX xumudeckux BemiecTB (TXB), a Ttakxke
YBEJIMYEHHBbIE  CPOKM  paboTocmocoOHOcTH.  PocroBka ~ JMIEBOM  4acTH
npeaycMaTpuBaeT Tpu pazMepa. Kak u pyrue TUmbl IpOTUBOra30B, OHU COCTOAT U3
(GuIBTpyIOLLE- NOrJIOWAOLIENH KOPOOKH U TULEBON YaCTH.

I'paxxnanckuii nporusoraz (I'TI-7). B koMmiekr mnpoTuBorasa BXOAST
dusTpytome-norsoratomnas kopooka I'TI-7k, mureBas dacth B Bume Macku MITI,
CyMKa, 3allUTHBIM TPUKOTAKHBIM YeXO0Jl, KOpoOKa C HE3alOTEBAIOIIUMH IUICHKAMHU,
yTeIMTeNbHbIE MamkeThl. Ero macca B komruiekte 0e3 cymku — okono 900 r

(unsTpyromie-moriomarorias kopooka — 250 r, murieBast yacts — 600 r).
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QunpTpytome-nornomaromas kopooka [TI-7k 1o KOHCTPYKIHMH aHaJOTHYHA
kopoboke ITI-5, HO ¢ yIydIIeHHBIMH XapaKTepUCTUKAMH, YMEHBIICHO €€
CONPOTHBJICHHUE, YTO obJerdaeT apixanue. Jiuneras yacte MI'TI npencrasiser coOoit
Macky OOBEMHOT0 THIA C «HE3aBHCHUMBIM» OOTIOPaTOpOM, C HAroJOBHUKOM
(npenHa3HaueH AJid 3aKpEIJICHUs JIMIEBOM 4YacTH) B BHJI€ PE3WHOBOM IUIACTHHBI C
NAThIO JIAIMKaMH  (JIOOHAsi, JB€ BHUCOYHBIC, JIBE IIIEYHBIE), C OUYKOBBIM Y3JIOM,
MIEPErOBOPHBIM  YCTPOCTBOM (MeMOpaHoOii), y37lamMu KilamaHa BAOXa M BBIIOXA,
HPYOKUMHBIMA KOJIBIIAMU JIJIS 3aKPEIUICHUST He3alloTeBaroIMX IieHoK (puc. 9.2) [2].
«He3zaBucumblity 00TIOpaTOp MPEACTaBIAET COO0M MONIOCY TOHKOW PE3MHBI M CITYKHUT
JUISL CO3JaHUsl HAICKHOM TIepPMETH3alMy JIMIEBOM 4YacTh Ha rosioBe. [Ipum sTtom
MEXAHUYECKOE BO3JCHCTBUE JIMIIEBOM YacTHM Ha TIOJOBY OYEHb He3HauyuTenbHO. Ha
KKIOW JIIMKE C MHTEPBAJIOM B | CM HAHECEHBI YIOPHI CTYIIEHYATOIO TUNA, KOTOPBIE
IIpeIHA3HAYEeHbl I HAJCKHOIO 3aKpEIUICHHA UX B MPsHKKAX. Y KaXA0ro yropa
uMmeercst 1udpa, yKasblBaloIlas €ro IOPSIKOBbI HOMEp. OTO MO3BOJSET TOYHO
(pUKCUpOBAaTh HY)KHOE MOJOXKEHHE JIIMOK IpHU MOArOHKe Macku. Hymepauums uudp
UAEeT OT CBOOOAHOTO KOHIA JIIMKM K 3aTbUIOYHOM IulacTuHe. [uapodoOHBbIi
TPUKOTKHBIM 4YE€XOJ HaJeBaeTcsl Ha (UIBTPYIOMIC-TIOTJIONIAIONTYI0 KOPOOKY U

MMPCOOXPAHACT €€ OT 3apaKCHUsA, CHCT'a, IIbIJIM W BJIAI'H.

Puc. 7.2. Tlpotusoras I'TI-7:

1 — nuneBas yacth, 2 — (QUIBTpYIOIIE-TIOTIOMAOINIas KopoOka; 3 — cyMka; 4 —
KopoOKa ¢ HE3almoTECBAIONIMMHU IUICHKAMH, 5 — TPUKOTAXHBIM dYexoi; 6 -—

YTCIUIUTCIIbHBIC MAHXKCThI
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['paxxnanckuii unptpytomuii nportusoras (I'T1-7, I'TI-7B, I'TI-7BM) — sto
OJIHA U3 CaMBIX MOCJIEIHUX U COBEPLIEHHBIX MOJEIE MPOTUBOTa30B JJIs1 HACEIICHHUS.
B peanbHbBIX yCIOBUAX OH 00€CeUnBAIOT BHICOKYIO 3alIUTY OT MapOB OTPAaBJISIOLIUX
BEILIECTB HEPBHOMAPAJIUTUYECKOr0 JEHCTBUS (THUHA 3apuWH, 30MaH W Jp.),
oOIIESTOBUTOTO JEHCTBUA (XJIOpIMAH, CUHUIIbHAS KUCIOTa U Jp.), PaAMOAKTUBHBIX
BELIECTB (PaAHMOHYKIUIOB HO/Ia U €r0 OPraHMYeCKUX COEUHE- HUM (TUIa HOIUCTHIN
METWJ U [Ip.)); OT Kamellb OTPaBIIAIOMIMX BELIECTB KOMXHO- HAapBIBHOIO JIEHCTBHS
(umpur u ap.), 6aKkTepuanbHbIX, aBAPUUHBIX XUMHUECKH onacHbIX BemecTB (AXOB).
I'TI-7 wumeer Majoe CONPOTUBIEHUE JbIXaHHUIO, OOECIIEUYMBAECT HAACIKHYIO
repMETH3alMI0 U HEOOJIbIIOE [ABJICHUE JIMIIEBOM yac- TH Ha rosioBy. biaromaps
ATOMY UM MOTYT IOJIb30BaThCs JroAu cTapuie 60 jeT u OoNbHbIE C JIETOYHBIMU U
CEepACYHO-COCYAUCThIMU 3a0oJieBaHUsAMU. [logdop nuiieBOM 4YacTH HEOOXOIUMOTO
tunopasmepa ['TI-7 ocymiecTBisieTcs Ha OCHOBAa- HUU PE3YJIBTATOB H3MEPCHHUS
MSTKOM CaHTUMETPOBOM JIEHTOW TOPU30HTAJIBHOTO M BEPTUKAJIBHOTO OOXBarTa
T'OJIOBBI.

IIpaBunia onpenesieHus1 pa3Mepa NpOTHBOrasa.

Jlnst onpenenenust pasmepa MpoOTUBOra3a HY>KHO 3HATh FOPU30HTAIb- HBIA U
BEPTUKAJIbHBIN 00XBaT roJIOBBI. [ OpHU30OHTANBHBIN 00XBAT U3MEPSIETCS M0 3aMKHYTOU
JUHUHU, KOTOpask MPOXOIUT CIIepear MO HaJAOPOBHBIM Jyram, COOKY 4yTh BbIlIe (Ha
2—-3 cM) YIIHOW PAKOBWHBI M €337 MO HanOOoJee BBICTYIMAIOIICH YacTH TOJOBBL A
BEPTUKAJIbHBII 00XBAaT MOYKHO OMNPEAENIUTh IMOCPEICTBOM H3- MEPEHUs JJIUHBI
BEPTUKAJILHON JIMHUM, NPOXOJAIIEed Yepe3 MOAO0OPOIOK, IIEKM U MaKyIKy.
[Tomy4yeHHble U3MEpPEHUS CAEAYET OKPYTIUTh TaK, 4TOObI ocien- Hss uudpa osuia 0
Wi 5. 3areM HYXKHO CIIOKUTh 00a pe3yibTara W MOCMOT- peTh, KakoW pa3mep
NPOTHBOTa3a BaM HyxeH [3]:

- Menee 1190 mm — nepBrIil pazmep;

- ot 1195 no 1210 mMm — BTOpOIi pazmep;

- ot 1215 mo 1235 mm — Tpetwii pa3mep;

- oT 1240 no 1260 MM — yeTBEpTHI pazmep;

- oT 1265 no 1285 MM — nsAThIN pasmep;
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- ot 1290 no 1310 MM — miecToit pa3mep.

HaneBaercs mpoTuBOras mocie CuUTHama «XUMHYECKas TPEBOTa» IO
koManje «['a3py», 1100 1Mo cBoei nHUnKMaThBe. BhIHYB IPOTHBOra3 U3 CHeuaIbHOMN
CYMKH, CIEAyeT B3ATh IUIEM-MAacKy 3a €r0 HIDKHIOI YacTh TaK, YTOOBI OOJbIIHe
nanablbl PYK HAXOAWJIUCh CHApyKH, a OCTajbHble ObUIM BHYTpH. Jlanee HyKHO
NPWIOKUTh HWKHIOIO YacTh HUIEMa-MacKd MOJ MOJ0OPOJOK U HATSHYTh €ro Ha
TOJIOBY PE3KUM JBMKECHUEM PYK BBEPX.

YyuthpiBas TO, 4YTO OMEpalUHd, KOTOPbIE OMHCAHBl BBIIIE, MPUIETCS
MIPOBOJIUTH BCJICTIYIO, HYXKHO JOCTATOYHO JOJITO TPEHUPOBATHCS. XOTS BCE 3aBHCHUT
OT YEJIOBEKa M CTEMECHH ero o0ydaeMocTH. XOpOIIO MOMPAaKTHKOBABIINCH, MOXHO
MPUOJIM3UTHCS K apMEUCKUM HOpMaTHUBaM Ha HaJieBaHHE MpoTUBoraza — okojio 7—10
c. Hannuue y mpotuBorasa neperoBopHoro ycrporcraa (MeMOpa- Hbl) 00ecreunBaeT
YeTKOE IMOHMMAaHUE TIepeaBacMOi pedd, 3HAYUTEIbHO OO0Jerdyaer MoJIb30BaHHUE
cpencTBamu CBsizH (TenedoH, paauo).

I'pasicoanckue npomusoeaszwr I'll-7B, I'II-7BM, Y3C-BK, K3/-6, ¢unomp
HOT, dunemp BK, AIII-3 (puc. 7.3). I'Tl-7B otnuuaercs ot I'TI-7 Tem, uro B HEM
nunesas yactb MI'TI-B uMeeT ycTpoMCTBO i1 mpueMa BOAbI, MPEA- CTaBJISIONIEE
co00¥l pe3NHOBYIO TPYOKY C MYH/IIITYKOM U HUTITIEIIEM.

I'TI-7BM otnuuaetcs ot I'TI-7B tem, uto macka M-80 uMeeT O4KOBBIN y3€i
B BHUJC TpPANCIUEBUIHBIX HM30THYTBIX CTEKOJ, OOCCICUYMBAIONIUX BO3MOXHOCTH
paboThI C ONITUYECKUMHU MTPUOOPAMHU.

I'paxxnanckuii punbTpyromuii npotuBoraz [TI-7 obecneunBaer 3amuTy
OpTaHOB JBIXaHWS, TJ1a3 ¥ KOXKHU JIMIIAa YeJIOBEKA OT BPEIHBIX BEIIESCTB U MPUME- CEH,
HaxOJIAIIMXCS B BO3JAyXe. OJTO MPOBEpPEHHAsT BPEMEHEM M HaJCKHAs MOJICHb

IMpOTHUBOra3a ajisl rpaXaaHCKOIro HaCCIICHMA.

o1 ¢,
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Puc. 7.3. I'paxxnanckue IpOTUBOTA3I:
a—TTI-7(B, BM); 6 — Y3C-BK; 6 — [1J1®-2; r — K3/1-6; 0 — punstp JOT; e —
¢unstp BK; orc — IATIT-3;

[Togbop  nummeBodt  wactu  HeoOxomumoro  tumopasmepa  [TI-7
OCYUIECTBJISIETCS. Ha OCHOBAaHUM PE3YJbTaTOB HU3MEPEHHS] MSATKOH CaHTUMETPOBOM
JICHTOM TOPU30HTAJIBHOTO M BEPTUKAJIBHOTO OOXBaTa TroJIOBBL. [ OpU30HTANBHBIN
0o0XBaT OMpEAeNAeTCs H3MEPEHHEM TOJIOBBI IO 3aMKHYTOH JIMHHUM, HPOXOASILEH
crepenu 1o HaAOpPOBHBIM Jayram, cOOKy Ha 2—3 cM BbIIIE Kpas YIIHON paKOBUHBI U
c3aiM uepe3 HauOojee BBICTYNAIOLIYI0 TOYKY TOJIOBbl. BepTukanpHblii 00XBar
OTIpeNIeNAeTCsl M3MEPEHUEM TOJIOBbl MO 3aMKHYTOM JIMHUM, MPOXOASIIEH uepes
MAaKyIlIKy, IEKH U NOoJ00pOAOK. M3mMepeHHs OKpYTJISIFOTCSl ¢ TOYHOCTBIO 10 S MM. [lo
CYMME JIByX U3MEPEHHI YCTaHABIMBAIOT HY)KHBIN THIIopasmMep (tadum. 7.0). [4].

[IpaBwibHO Mom00OpaHHas nuleM-Macka (Macka) 0 KHA TJIOTHO MpUJieraTh
K JINIy U UCKIIFOYaTh BO3MOKHOCTh IIPOHUKHOBEHUSI HAPY>KHOTO BO3/yXa B OpPraHbI

JIBIXaHUs, MUHYS (GUIIBTPYIOIIE-TTOTIIONIAIOIIYI0 KOPOOKY.

Tabauya 7.0
Tunopasmepsl IPpOTUBOra3oB
Poct nunesoii wactu 1 2 3
[Tonoxkenue ['TI-7, 4-8-8 |3-7-8 |3-7-8 | 3-6-7 |3-6-7 | 3-5-6 |3-4-5

YIIOPOB JISIMOK I'TI-7B
I'T1-7BM 4-8-6 |3-7-6 |3-7-6 | 3-6-5 3-6-5 | 3-5-4 |3-4-3

CyMMa ropu3oHTaIILHOTO U o 1190-| 121 1240- | 1265 1290-| 1310wm
BEpTUKAJIBHOTO 00XBara rojoBbl (1185 1210| 1235 1260 | 1285/ 1310 | Ooimee
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Ilpumeuanue. IlonoxxeHue AIMOK HaroJOBHUKA YCTAHABIMBAIOT MIPU MOATOHKE
MPOTUBOTra3a.

[IpotuBoraz Y3C-BK — aBapuiiHO-ciacaTe€IbHOE CPEACTBO MHOTOPA30BOTO
JNEUCTBUS, TPUMEHSIETCSl JUIsl 3alllUThl OPTraHOB JIbIXaHUS YEJIO0BEKa OT BPEIHBIX
BEILIECTB, MOXKET UCIOJIb30BATHCS BO BCEX KIIMMATUYECKUX 30HAX.

[IpotuBorasz I1JI®D-2 npegnazHavueH AJis 3alIUThl OPraHOB JbIXAHUS, 3PEHUS U
nuua gered (crapuie 1,5 roma) ot otpamistommx BemiecTB (OB), omacHbIx
ounonornueckux BemectB (ObB), pagnoaktusnoi neutu (PIT).

Kamepa 3ammutHas nerckas (K3][-6) npenHazHaueHa mJig 3alllUThl JIETEH B
Bo3pacte 10 1,5 roma OT OTpaBISIONIMX BEIIECTB, PAJUOAKTUBHOW TMbUIA H
OakTepuabHBIX CpeACTB. JleTckas 3amuTHas KaMmepa MOoXo0kKa Ha OOBIYHYIO CYMKY,
MO3TOMY NEPEHOCUTh PEOCHKA B HEH OUEHb YI00HO.

HonomnuutensHbii matpon (HIII-3) npenHa3HadyeH [ MCIOJIb30BaHUSL B
komruiekre ¢ I1I-7, I'TI-7B m perckumu mpoTUBOrazamu, i 3alllUThl OPraHOB
JbIXaHUS, KOXKM JIMIa W TJla3 4eJloBeKa OT CHJIbHOJIEUCTBYIOIIUX SAOBUTHIX Be-
IIECTB: aMMHUaKa, TMMETUIaMUHa, HUTPOOEH301a.

Ounbtp HOT coorBerctByer HOBbIM ['OCTam, rapMOHM3MpPOBAaHHBIM C
eBporneiickumu crangaptramu EN141, EN143. On 3HauutenbHO 3P ¢deKTHBHEE IO
CpPaBHEHUIO C MPOTUBOTA30BBIMU KOPOOKaMH, BeiyckaeMbiMu 110 cTapbiM ['OCTa, 3a
CYET YHHUKAJbHBIX TOTJOTUTENEH OT OTPaBJISIONIMX BEIIECTB, OIMac- HbIX
OMOJIOTUYECKUX BEIIECTB, PAAMOAKTUBHOMN MBUIH, CUIHHOJEHUCTBYIOIINUX SITTOBUTHIX
BEILIECTB.

Ounetp BK mnpegnasHaueH [ OYHMCTKM BIBIXAEMOTO BO3AyXa OT Op-
raHMYECKUX I'a30B M IIAPOB C TEMIEparypoil kuneHus Boime 65 °C (IUKIOreK- caH,
O€H30J1, KCUJIOJN, TOJYOJ, OC€H3UH, KEPOCHH, TaJIOMJOOPTaHUYECKHE COEAU- HEHUS
(XJTOpIUKpUH, XJIOPAleTOPEHOH U T. 11.), HUTPOCOEANHECHUS OCH3071a).

Ilpomviuinennvie npOmMuB02a3boi. CymectByer HECKOJIBKO MapoK
MTPOMBIIIJIEHHBIX GUIBTPYIOIIUX MPOTUBOTA30B, KOTOpBIC SIBJISIFOTCSI
WHJUBUyAIbHBIM CPEICTBOM 3aIllUThl OPTaHOB JbIXaHUS W 3pPEHUS pPabdounx

PA3JIMYHBIX OTPACIENd NPOMBIILUIEHHOCTH, CEJIBCKOTO XO35AMCTBAa OT BO3JICUCTBUSA
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BpPEIHBIX BELIECTB (Ta3bl, Maphbl, bUIb, JbIM U TYMaH), IPUCYTCTBYIOIINX B BO3AYXE.
3anpemaercs MPUMEHSATh MPOMBIIUIECHHbBIE MPOTHBOra3bl MPU HEAOCTATKE
Kuciopoga B Bo3ayxe (Menee 18 %), Hampumep mpu paboTax B E€MKOCTSX,
LMCTEpHAX, KOJOALUAX U IPYTUX U30JIMPOBAHHBIX IOMEUIEHUSX.
He nomyckaercsi mpuMeHEHNE TPOMBIILIEHHBIX MPOTUBOTA30B JIJIsl 3AIIUTHI OT
HUBKOKHUIIAIIUX JKUJKOCTEH, IUIOXO COPOMPYIOIIMXCS OPraHUYEeCKUX BEIECTB,
HampUMep MeTaHa, JTWUJIeHa, aleTwieHa. He pekomenayercss paboTaTh B Takux

IPOTHBOTIa3ax, €CJIM COCTAB T'a30B M MapOB BPEIHBIX BellecTB Hen3BecTeH (Puc. 7.4).

=)

NnnNem-92 NeMI-96 MNoCr-98 MNe-95
Puc. 7.4. IlpoMbIlLIeHHBIE TPOTUBOTA3bI

[IpotuBorazsl [ IIIOM-92, [IOMI-96, I[IOCI-98 npeana3sHavyeHbI AJ1s1 3aIUTHI
OpraHOB JIbIXaHMs, TJIa3 W JIUIA YeJIOBEKa OT BPEIHBIX Ta30- U Mapoo0- pas3HbIX
BCILIECTB M a’pOo30Jiel, NPHUCYTCTBYIOIIUX B Bo3ayxe pabouer 3o0HbL [II1D-95
MpeaHa3HaYeHbl JUIs 3allUThl OPraHOB JIbIXaHWs, 3pEHUs U Julla pabo- Yux
PAa3IMYHbIX OTPACIIEW MPOMBILIJICHHOCTH U CEIBCKOTO XO3AMCTBA OT BO3- JIEUCTBHS
BPEIHBIX Ta30B, MMApPOB, NbUIM, JbIMAa W TyMaHa, NPUCYTCTBYIOIIMX B BO3IYyXE.
OubTpyoMe MPOTUBOTa3bl HAJASKHBI B aTMochepe, conepxaiieit He meree 18 %
KHUCJI0pOAA.

[IpoMBbILIUIEHHBI TPOTUBOTa3 COCTOMT M3 CHApsLDKEHHOW KOPOOKH, JMIIEBOM
YyacTH (LJIEM-MacKH) C COEIUHHUTENbHON TpyOKoi 1 cyMku. OuiIbTpyromas KopoOka
CIY>KMUT JIJI1 OYUCTKH BO3AYyXa, BIBIXa€MOTO YEJIOBEKOM, OT SIAOBUTHIX BELIECTB U
BpEIHBIX IpUMecei. B 3aBUCHMOCTHM OT cOCTaBa J3THUX IPUMECE OHa MOXKET
COIEPkaThb OJWH WIM HECKOJIbKO CHEHHAIBHBIX IOTJIOTUTENEH WA COYETAHUE
MOTJIOTUTENIE € a’po30JibHbIM  (unbTpoM. [lpm  3TOM  KOpOOKM  CTpOro

CIICOUAJIIMBUPOBAHBI 110 COCTABY HOFJ’IOTI/ITCJ'ICI\/JI, da MO9TOMY OTIIMYAKOTCA APYI' OT
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Apyra OKpacKOM M MapKUpoBKOM. IllneM-Macku NpPOMBINUIEHHBIX IPOTHUBOIA30B
nsrotaBmmBatorcs st poctoB — 0, 1, 2, 3, 4. UroOb1 momoOparh uieM-MacKy, HaI0
MATKOM CAaHTUMETPOBOM JIMHEHMKOW IIPOM3BECTU JBa HU3MEPEHMs TOJIOBbL. BHauase
OTIPENIeNUTh JITMHY KPYTOBOW JIMHHH, TPOXOISIICH MO MOAOOPOIKY, IIEKaM U Yepe3
BBICIIYIO TOYKY TOJIOBBI (Makyliky). 3aTeM H3MEpUTh JIMHY IOJYOKPY>KHOCTH,
NPOXOASAIEH OT OTBEpCTHS OJHOTO yXa K OTBEPCTUIO Jpyroro mo Oy uepes
HaJ0pOBHBIEC TyTH. Pe3ymbTaTel AByX 0OMEPOB CYMMUPYIOT U HaXOAT TPEOyEeMBbIid pOCT
[IJIEM-MAaCKH.

[Tpu cymme 1o 93 cm pasmep HyneBoit, oT 93 10 95 cM — nepBbIid, oT 95 10 99 cm
— Bropo#, oT 99 o 103 cMm — tpetuii, ot 103 u BbIIIIE — YeTBEPTHII [4].

[IpoTrBOraspl KOMIUIEKTYIOT KOPOOKaMH JBYX pa3MepoB (Ooiblias U Manas) u
TPEX TUMOB: 0€3 a3p030JbHOTO (PUIBTPA, C a3PO30JIbHBIM (PUIBTPOM (Ha KOpoOKe Oenast
BEpTUKAJIbHAS 10JI0Ca), 0€3 a3P030JIbHOr0 (GMIBTPA C YMEHBIIIEHHBIM COMPOTUBIICHUEM
JBIXaHUIO (MMEEeT HHACKC 8 B MapKUpoBKe). B 3aBUCMMOCTH OT BHJAa BPEIHOTO
BEIIECTBA BBITYCKalOT KOpoOku caenyronmx Mapok: A, B, I', E, K/, CO, M (ta6. 9.2)
[5].

Kopobku mapox A, B, I', E, KJ[ usroraBmuBaroTcs Kak € adpo30JIbHBIMU
¢mibTpamu, Tak u 6e3 Hux; kopooka BK® — Tompko ¢ a’po30ibHBIME (QHIBTpaMU,
kopobkn CO u M — 6e3 a’po30ibHBIX (GUILTPOB. bemas BepTUKanbHas IMoJioca Ha

KOpPOOKE 03HAYaeT, YTO OHA OCHAILICHA a3PO30JIbHBIM (PUITBTPOM.

Tabnuya 7.1
XapakTepuCcTHKA NPOMBILLJIEHHBIX IPOTHBOra30B
Mapxka MapkupoBka Coenunenus, oT KOTOpbIxX 3ammumatot [111
MPOTHBOTA3a 1 OKpacka
[Taper oprannuecknx coeqnHeHu# (OCH3MH, KEPOCHH, alleTOH, OCH30I1,
TOJIYOJI, KCHIIOJ, CEPOYTIIEPO/I, CIIUPTHI, dIPUPHI,
A KopuuHneBas | raton1o0praHuuecKiue COeTUHEHMS, HUTPOCOEIMHEHUsI OEH3071a U €T0

TOMOJIOTH, TETPOITUIICBUHEII, (hochHOp- U XITOPOPTraHUIECKHE

SATOXUMUKATBHI)
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[Iponomxenue tabdu. 7.1

Mapxka MapkupoBka CoemuHeHus, OT KOTOpBIX 3amumaroT [111
NPOTHBOra3a ¥ OKpacka
Kucnpie ra3el v mapbl (IMOKCHAA CEPbI, TUAPUT CEPBI, XJIOP, [IHaH
B Kenras TUIPUIA, OKUCIIBI a30Ta, XJIOPUABI BOI0poaa, (hocreH), pochop- u
XJIOPOPraHUYECKUE SITOXUMHUKATHI
r YepH [Tapel pTyTH M PTYTHOPraHUYECKE ATOXUMUKATBI HA OCHOBE
o- STUIIMEPKYPXJIOpHUIA
KeyTa
o
E Yepuas [Muapun Melmbsika U TuaApUA pocdopa
K 3eneHas AMMHaK, a Tak)Ke MblIb, TbIM, TYMaH
Cepas, ¢
K] Oe- oM AMMUAK U cepoOBOIOPO/T
10JI0- COU
3amurHas, Kwucnple ra3el v mapsl, mapbl OpraHM4eCKuX BEIIECTB, THIPHU
BK® ¢ 6emoit MBIIIbSKA, TUAPUA Gochopa, IbLIb, IbIM, TyMaH
I10JI0COM
CO benas Oxkcun yriepoja
Oxkcuj yriepo/ia B IPUCYTCTBUU MTAPOB OPTraHUYECKUX Be- IIECTB,
KHCITBIE Ta3bl, aMMHUAK, THUIPHU]I MBIIIbIKA, TUIPHUI (hochopa, mapsl
M Kpachnas OpraHMYECKUX COeANMHEHUN (OCH3HH, KepOo- CUH, alleTOH, OEH3011,
KCHJIOJ, CEPOYTIIEPO/I, TOTYOJI, CIIUPTHI, 3(UPHI, AHWIIMH, COSTUHEHHS
OeH30J1a U €r0 TOMOJIOTH)
Kpacnas [Taps! kKapOOHUIIOB HUKETIS U XKee3a, OKCUJ YIliepoa U co-
-2y ¢ Oenoii IIYTCTBYIOIIUE adPO30JIU
TI0JIO- COM
b Cunsis BopoBogoposr: mubopan, neHtabopan, dTuineHTabopaH, au-
ITHIIIEKa0OpaH U UX a3PO30JIH
YM 3amuTHas [Tape! 1 aspo30s renTUiIa, aMHUII, CAMUH, HUTPOMEIIAHK, AMHUI0J
o INonmyGas ["a3000pa3nelii rexcadTopua ypana, prop, GTOpUCTHII BOIO- PO,

PaaArOaKTUBHBIC a3P0O30JIn

I[Honb30BaHMEe MPOTHBOra3oM.

[lonoOpaB mulemM-Macky, €€ 00s3aTebHO
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npumepstoT. HoByIo JHIIeBYI0 4acTh MPeaBApUTEIBHO HEOOXOUMO MPOTEPETH CHAPYKH
Y BHYTPU YUCTOM TPAMOYKOW WM TAMIIOHOM BAaThbl, CMOYEHHBIM B BOJIE, a KJIAllaHbl
BbIJIOXa MpoayTh. [1lneM-macky, ObIBIIYIO B YMOTPEOJICHUH, CIEAYET OTCOCAUHUTH OT
KOpOOKH, MPOTEPETh JABYXIPOLIEHTHBIM PAacTBOPOM (hopMasiiHa WM MPOMBITH BOJOH C
MBUIOM U MPOCYIIHTb.

[Ipu cOopke mnpoTHBOrasza IUIEM-MAacKy OepyT B JIEBYIO PYKYy 3a KIANaHHYIO
KOpOoOKy, a TpaBod pPyKOW BBHHYHMBAIOT JIO OTKa3za (DUIBTPYIOIIE- TMOTJIOMIAIOIITYIO
KOpOOKY HABUHTOBAHHOM TOPJIOBUHON B MATPYOOK KIIAITaHHOW KOPOOKH ITIIEM-MAaCKH.

[Tpu mepeBojie MpOTHBOTrasa B «00€BOE» MOJ0KEHUE HEOOXOAUMO:

- CHSTHb TOJOBHOW yOOp M 3aKaTh €ro MEXIy KOJICHSMH WIH TOJOKUTh
pAIoM;

— yOpatTh BOJIOCHI CO JI0A U BUCKOB, KEHIIIMHAM CJIETYET IJIaJIKO

— 3auecaTb BOJIOCHI Ha3ajl, 3aKOJKHU M YKpallIeHHs CHATh (MX TOMaJaHue
1oJ1 OOTIOpaTOp MPUBEAET K HAPYLICHUIO T€PMETUUHOCTH);

— BBIHYTh IIJIEM-MAacKy H3 CYMKH, B35Thb €€ O00euMH pyKamu 3a
YTOJIICHHBIC Kpas Yy HUKHEH YacTH Tak, 4TOOBbI OOJIbIIHME Majbllbl PyK ObUIH C
Hapy>KHOM CTOPOHBI, a OCTalbHble — BHYTpU. [loBecT nuieM-macky K moJ00pOAKY
U PE3KUM JIBIDKCHHEM PYK BBEPX M Ha3aJ HATIHYTh €€ Ha TOJIOBY TaK, 4TOOBI HE
OBLIIO CKJIAJIOK, @ OUKH NpUiuch npoTuB raa3 (['TI-5, ['TI-5M);

— JUTsl ipaBuiibHOTO HajeBaHus ['T1-7 Hamo B3STh JUIEBYIO YacTh O0EUMU
pyKaMu 3a MIEYHBIC JIIMKH TaK, YTOOBI OOJBIITNE MaNbIIbl 3aXBATHIBATIU UX W3HYTPH.
3anepkaTh JIbIXaHHE, 3aKPBITh TJ1a3a. 3aTeM 3a(pUKCUPOBaTh MOJOOPOIOK B HUKHEM
yriyOJieHny 00TIopaTopa U ABMKEHUEM PYK BBEPX M HA3a]l HATSAHYTh HArOJOBHUK HA
rOJIOBY U MOATSHYTH 0 YIIOpa IIEYHbIE JISIMKU;

— CIeNiaTh MOJHBIA BBIAOX (IS YJAJeHHUsS 3apaKeHHOrO BO3/AyXa H3-I10J]
nUleM-MacKd, €CIM OH TyJa MOomajll B MOMEHT HAJIeBaHUs), OTKPBITh TJiaza M
BO300HOBUTD JbIXaHUE;

— HaJIeTh OJIOBHOM YOOP, 3aCTErHYTh CYMKY U 3aKPEIUTh €€ HA TYJIOBHILIE.

JlonoJIHUTEIbHbIE NATPOHBI

B pe3ynbraTte pazBUTHS XUMHUYECKON U HEPTEXUMUYECKOU MPOMBIIIIIECHHOCTH
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B MPOU3BOJICTBE YBEJIMYEHO NPUMEHEHUE XUMUYECKUX BEIIECTB. MHOTHE U3 HUX IO
CBOMM  CBOWCTBAaM  BpEIHBI  JJs  3A0pOBbA  JoAed. WX  Ha3pBaKOT
CHUJIbHOJICHCTBYIOIIMMU s110BUTHIMH BetiecTBamu (CJIAB).

C nenpio pacmMpeHus BO3MOKHOCTEH TPaKJaHCKUX MPOTUBOra30B IO 3alllUTe
ot C/ISIB nist HUX BBeAEHBI JOMONHUATENbHBIC TaTponbl (JIII-1 u JI1-3).

AIIT'-1 B KOMIUIEKTE C MPOTUBOTa30M 3AIMINAECT OT JABYOKHUCH a30Ta, METUJIA
XJIOPUCTOrO, OKHCH yriaepoaa u oxkuch osrtuneHa. /[III'-3 B komiekre ¢
OPOTHBOra3oM 3alllMIaeT OT aMMHuaka, XJopa, JUMETWUIaMUHA, HUTPOOEH30I]a,
CEpPOBOJIOPO/IA, CEPOYTIEPOia, CHHIJIBHONW KHCJIOTHI, TETPA’TWICBHHIIA, (EHOIA,
bypdypona, XJIOPUCTOTO BOJOPO/IA.

Buaytpu narpona /JIII'-1 nBa cimosi MIMXTHI — CHEUHUAIBHBIMA MOTJIOTUTENb U
ronkanut. B JIII['-3 Tonbko oauH ciioi moraotutens. YToObl 3alUTUTh MIUXTY OT
YBIQKHEHUS TIPU XPAaHEHUH, TOPJIOBUHBI JOJHKHBI OBITH MOCTOSIHHO 3aKPBITHIMU:
Hapy>XHasi — C HABUHYECHHBIM KOJIIIAYKOM C MPOKJIAJKON, BHYTPEHHSSI — C BBEPHYTOMU
3arIymkoi [6].

HN3oaupyromue nporuBorasbl. M3onupyromue npotusorassl (MI1) ssnstorcs
CIICIIMAJIbHBIMU CPEJACTBAMH 3aIlUThl OPraHOB [IBIXaHWS, TJIa3 W KOXHU JMIA OT
TOOBIX BPEHBIX MPUMECEH, HAXOMSIINUXCS B BO3/IyXe HE3aBUCUMO OT WX CBOWMCTB H
KOHIeHTpalui. OHM HCHOJIB3YIOTCS TakK€ B TEX CIIy4yasX, KOrJa HEBO3MOXHO
npuMeHeHue (UIbBTPYIOLIMX MPOTHUBOTA30B, HAMPUMEpP MPU HAJUYUU B BO3AYXE
OYCHb BBICOKMX KOHIEHTPAIMI OTPABISIONIMX BEIIECTB WM JIO0OM BpeaHOU
npuMecH, Kuciopoaa meHee 16 %, a Takxke npu padoTe 1moj BoAOW Ha HEOOJIBIION

riryouHe. Busl npotrBorasos npeacTtasieHsl Ha Puc. 7.95.

e
Rt
el

nM-a4m nrn-6 NAA-3M

Puc. 9.5. U3onupyroiue npoTuBOrasbl
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W3onupyromue NpoTUBOra3bl HCMONB3YIOT B Ciydae, Korja (uiIbTPYyIOIIHe
IIPOTUBOTa3bl HE 00ECHEYNBAIOT JAOHKHOW CTENEHW 3allUThl, WIM KOTJa B BO3IyXE
HEJIOCTATOYHO KHUCIOopoAa. VMICTOUHMKOM KHUCIOpOJa B TaKOM IPOTHBOTA3€ CIYKHUT
MaTPOH, CHAPSKEHHBIN CHEMAIbHBIM BEIIECTBOM. /{151 HY»K]l HaceIeHUs BBITYCKAIOT
UIIl-4M, UTI-4MK, UII-5, UII-6, UII-7, ITTA- 3M.

JelicTBuEe HW30JIMPYIOIIUX MPOTUBOTa30B OCHOBAHO HA MCIIOJIb30BAHUU
XUMHUYECKU CBA3AHHOrO Kuciaopoaa. OHU MMEIT 3aMKHYTYIO MAasTHUKOBYIO CXEMY
IbIXaHUS: BBIJIBIXAEMbI BO3/yX NOMNAAA€T B PErCHEPATUBHBIM NATPOH, BEIIECTBO
KOTOPOE COJNEPKUTCS B HEM IOTJIOMIAET YTIEKHUCIIbII ra3 v Biary, a B3aMEH BbIJEISIET
HEOOXOAMMBIA JJIA JABIXaHUS KUCIOpPOA. 3aTeM JbIXaTelbHas CMECh IMONAJacT B
IbpIXaTeabHbld MemoK. [Ipyu BIoxe razoBas cMech M3 ABIXATENBHOIO MEIIKAa CHOBA
MIPOXOJIUT YEepe3 PEreHepaTUBHBINA NATPOH, JONOJHUTEIBHO OUYHINAETCS U MOCTYHAeT
IUISL IbIXaHUs. Matepuransl, U3 KOTOPBIX U3TOTOBJIEHBI IIPOTUBOra3bl, HE OKa3bIBAIOT
OTPULIATEIBLHOTO BO3ACHCTBHS Ha Opranu3M. lIpuMeHeHne He3aoTeBAIINX TUICHOK,
a TpU OTPULATENBHBIX TEMIIEpaTypax U YTEIUIUTEIbHBIX MAHKET COXpPAaHSET
IPO3pPaYHOCTh CTEKOJI B TEUEHUE BCETO BPEMEHM PaOOTHI B IPOTUBOTA3€ MpPH JIFOO00M
(u3nueckoil Harpy3ke. I paHTUpyeTcsa BbICOKAs SKCIUTyaTallMOHHAsi 0€30MacHOCTb.

UI1-4M, UII-4MK ucnions3yioT npu aBapusix, CTUXUUHBIX OenctBusix. MII-5,
NII-6 npenHa3zHayeHbI AJIs1 3alATHl OPTaHOB JIBIXaHUs, KOXKH JIUIIA U TJIa3 YEJIOBEKa B
HEMIPUTOJHOM JIs JIbIXaHUsI aTMoc(epe HE3aBHCHMMO OT COCTaBa W KOHIIEHTpalUu
BPEAHBIX BEIIECTB B BO3/lyX€, @ TAKXKE IPU HEJOCTATKE WJIM OTCYTCTBUH KHUCIOPOAA.
[TopratuBHblii AbixaTenbHbld anmapar (IIJA-3M) npenHasHadyeH A SKCTPEHHOM
3alUTBl OPTaHOB JbIXaHWUsS, 3PEHUS M KOXKU JIMIAa YEJOBEKAa B HENPUTOAHOU IS
IbIXxaHusi aTMocepe Mpu 3BaKyalldd M3 OMAcHOM 30HBI, BBHINOJHEHUH aBapUUHBIX
paboT, a TaKKe B OXKUJAHUU ITOMOITH [5].

[To npuHLIMITY AEUCTBUS N30IUPYIOLIKE TPOTUBOTA3bl AEIIATCS HA J1BE

rpymmsl: UI1-5); KHUII-8).

- IPOTHUBOra3bl HA OCHOBE XMMHYECKHU CBsi3aHHOTO Kucinopona (MUI1-4,
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- MIPOTUBOIa3bl HA OCHOBE CXKATOro kucioposa wim Bo3ayxa (KUII-7, Ucxons
W3 TPUHLWINA 3aIIATHOTO JICUCTBUS, OCHOBAHHOTO Ha IIOJIHOM W3OJISILIMA OPraHOB
JIBIXaHUSI OT OKPYXAIOIIEH cpefbl, BpeMsi NpeObIBaHUS B W30JMPYIOLIEM MPOTUBOra3e
3aBUCHT HE OT (um3uko-xumudecknx cBorctB OB,PB, BC m ux KoHIeHTparwii, a OT
3amaca KUcJIopojia U XapakTepa BbITOJHIEMON pabOThI.

[IpoTrBOra3pl NUIAHTOBBIE W3OJMPYIOLIUE MPE3HA3HAUEHBI JJIS1 3aIUTHI OPraHOB
TIBIXaHUS, TJ1a3 M KOJKU YEJIOBEKA OT JIFOOBIX BPEIHBIX NMPUMECEH B BO3AyXe HE3aBUCHMO
OT MX KOHIIEHTPALIMH, a TAaKXkKe JUIs pabOThl B YCIIOBUSAX HEAOCTATKa KMCIOPO/a B BO3yXE
pabouelt 30HbI. KOMIUIEKTYIOTCSL BO3/y- XOMOABOASIIMM IIJIAHTOM JUiHOW 10 wmum
20 m Ha GapabaHe UITH B CYMKE.

PecniupaTtophstl.

PecniupaTtopbl npeacTaBisioT co00il 00JIeTYEHHOE CPE/ICTBO 3alllUThl OPTraHOB
JBIXaHUS OT BPEIHBIX I'a30B, APOB, ad3p030Jicit u LM (puc. 7.6).

Pecniupatops! penstcs Ha ABa tuma. [lepBeiil — 3TO pecnupaTopbl, y KOTOPBIX
nojayMacka U (PUIbTPYIOIIUI 3JIEMEHT OJHOBPEMEHHO CIIYXaT W JIUIEBOW YacCThIO.
Btopoii — »3TO pecnupaTopbl, KOTOPBIE OYMINAIOT BIBIXAEMBII BO3AYX B

(UIBTPYIOIIKUX NATPOHAX, IPUCOEAUHIEMBIX K ITOITYMAacCKe.

Puc. 7.6. PecnimpaTopsr:
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a — «Kamay; 6 — «Crexok»; B — YV-2k; T — PII-KM; 1 — ®@-62111; e — «Ac- Tpa 2»;
)k — PIIT-67; 3 — PY-6 OMm

PecnimpaTtopbl 10 Ha3HAYEHUIO JENAT HA CIAEAYIOIME BUABI [S]:

nPOMUBOA’IP030ibHble — ]Il 3aIUTHl OPTAaHOB JbIXaHWS OT MbUIU, JbIMA,
TyMaHa, COAep>KaluX TOKCUYHbIC, OaKTEpHAIbHBIC U APYTHe OMAacHbIC JIEMEHTHI, 3a
CUET MPOIMYCKaHUs BABIXaEMOT0 BO3/lyXa uepe3 PuiIbTp U3 CHEIUAILHOTO MaTepraa
(pecniupatopsl «Jlenectoky», «Kamay, «Cuexok-1I», ¥Y-2k, «Actpa-2», @-62m1, PIIA-
1 u np.). g GpunsTpoB B TAKUX pecrupaTopax Uc- MOJIb3YIOT Matepuainsl Tuna OI1
(punbtp IlerpstHOBa), OONamarOIMIME BBICOKOM AIACTUYHOCTHIO, MEXAHUYECKOU
MIPOYHOCTHIO, OOJBIION MBIJIEEMKOCTBIO, CTOM- KOCThIO K XUMUUYECKUM arpeCCUBHBIM
BEILIECTBAM U MPEKPACHBIMU (QUIIBTPYIO- ITUMU CBOMCTBAMU;

npomueo2azoevle — ISl 3alUATHl OT MApoOB M Ta3oB 3a CYET (UIbTPOBAHUS
BJIBIXa€MOI'0 BO3Ayxa 4epe3 (UIbTPHATPOHBI PA3IMYHBIX MApOK, Pa3IudarolIuXcs
cocTaBoM ajicopoupyroiiero matepuana. [Ipu 3ToM GUIBTP-MATPOH KAKIOW MapKu
3alUIIaeT OT Ia30B TOJIBKO onpeneneHnoro suaa (PI1-67);

YHUgGepcanvbHvle — OJJHOBPEMEHHO 3allMIIAIOT OT a’pO30Jield W OTIENb- HBIX
BHUJIOB Ta30B W IMapoB. PecnupaTopbl HUMEIOT NPOTHUBOA’PO30JbHBIA (PUIBTD H
CMEHHBIE TIPOTUBOTA30BbIE MATPOHBI pa3HbIX Mapok (PY-60m) umu nmpoTHBO- ra3oBbIe
GbuasTpel W3 HOHOOOMEHHOro BOJIOKHHUCTOTO Marepuana («Cuexok- [Ty,
«JIenmectok-I'»).

[To KOHCTPpYKTUBHOMY O(OPMIICHUIO PA3INYal0T PECITUPATOPHI JIBYX THUIIOB:

dunempyrouue macku — ux GUIBTPYIOMIUMN 3JIEMEHT OJTHOBPEMEHHO CITY>KUT
JIMIICBOM YaCThIO;

namponHvle — CaMOCTOSITEJIbHO  BBINOJHEHHbIC JIMIIEBAas 4acTh W
(UIBTPYIOIINIA SJIEMEHT.

[To xapakTepy BEHTUIMPOBAHUS MMOJMACOYHOTO MPOCTPAHCTBA PECIU- PATOPHI
JeSIT Ha OecKIIaraHHble (BIBIXaeMbId M BBIABIXAEMBIM BO3IyX MPOXO- AUT Yepes3
GUIBTPYIOIIUM AJEMEHT) M KiamnaHHble (BABIXaeMbId W BBIABIXaGMbIH BO3IYyX

ABHIKCTCA 110 Pa3JIMYHBIM KaHallaM 6naroaapﬂ CHCTCMC KJIAaIIaHOB BJOXa U BBII[Oxa).
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B 3aBucuMoOCTH OT cpoka CykObl pa3inyaioT pecIupaTopbl 0JHOPA30- BOTO
(tuna «Jlenmecrok», «Kama», Y-2k U T. m.) ¥ MHOTrOpa3oBOr0 IOJb30BaHUs, B
KOTOPBIX MPETyCMOTPEHA BO3ZMOXKHOCTh 3aMEHbI (DUIIBTPOB WJIM UX MHOTO- KpaTHas
perenepauus (P-62m1, «Actpa-2», PY-60m u np.).

Pecniuparoper  1Ib-1, «Jlenectok-5», «Jlenectok-40» u «Jlemectok-200»
OJIMHAKOBBI U TMPEJCTABISIOT COOOM CIUIONIHYIO JIETKYIO MOJyMacKy- (UIbTp U3
marepuana QI (bunsTpyromee monotHo [lerpsaoBa). B Hepabo- yem cocTossHUM
pecniupatop umeer BuUJ Kkpyra. KapkacHocTh ero B paboueM Cco- CTOSTHUU
00€ecreynBaT IUIACTMAacCoBasl paclopka M allOMUHUEBas IulactuHa. [lnoTtHoe
MpWIETaHUuEe pecrupaTopa K JUIy AOCTUTAETCS MPU MOMOIIM PE3WHO- BOrO IIHYpA,
BIIUTOTO B MEPUMETP Kpyra, a Takxke OJiarogapsi 3JIEKTPOCTaTHYE- CKOMY 3apsiy
Marepuania @I, koTopsiit 00pa3yeT nosiocy oOTopaiuu. Ha ro- joBe pecniuparop
KpETAT YEThIPbMSI IIIHYPAMH.

IIpomusoaspozonvusie pecnupamopysl. B xauecTBe GUIBTPOB B pecrnupaTopax
HCIIOJIB3YIOT TOHKOBOJIOKHUCTBIE (WIBTpOBaJbHbIE Marepuanbl. Haunbombiiee
pacnpocTpaHeHUe TOJYyYWSIM MOJUMEpHbIe (UIbTpoBalbHbIE MaTepuaibl tuma OI1
(punbTp IlerpsiHoBa) Omarogaps MX  XOpOIIEH  AJACTUYHOCTH, OOJBIION
MBUICEMKOCTH, a TJIaBHOE, BBICOKMM (UIBTPYIOIIUM CBOMCTBaM. BakHol
OTJIIMYUTENBHOW  OCOOEGHHOCThIO  MatepuanoB  @DII,  HM3roTOBIEHHBIX U3
MEPXJOPBUHWIA U JPYTUX MOJIUMEPOB, 00JJAIONINX H3OJSILIMOHHBIMU CBOMCTBAMH,
ABJISIETCS TO, 4YTO OHU HECYT DJEKTPOCTAaTUYECKUE 3apsiibl, KOTOpPBIE pE3KO
MOBBIIIAIOT 3PPEKTUBHOCTD YIABIMBAHUS a3PO30JI€H U MbLIH.

Pecnupamop npomusonvinesviti V-2K (8  epasxcoanckou obopone P-2)
o0OecrieuynBaeT 3alIUTy OPraHoOB JbIXaHUS OT CHUJIMKATHOW, METaJUTypTHUECKOM,
TOPHOPYJHOW, YrOJIbHOM, PAAUOAKTUBHOM W JAPYroM TMbUIA, OT HEKOTOPBIX
OaKTepHabHBIX CPEJICTB, AYCTOB U MOPOITKOOOPA3HBIX YI0OPEHNH, HE BBIICIISIONINX
TOKCUYHBIE Ta3bl W mapbl. Mcmonap30BaTh pecnuparop IEIeco00pa3sHO TpH
KpPaTKOBPEMEHHBIX paboTax HEOOJBIION MHTEHCMBHOCTH W 3albUIEHHOCTH BO3yXa.

He pexomenayercs mpuMeHsTh, KOra B aTMoc(epe cuibHas Biara.
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PecriupaTop mpencraBiser co0oil (PHIBTPYIONIYIO TMOTYMAcKy, HapyXHBIH
GuABTp KOTOPOW HM3TOTOBJIEH M3 MOJMYPETAHOBOTO MOPOILIACTA 3€J€HOr0 IBeTa, a
BHYTPEHHSSl €ro 4acTb — W3 TOHKOM BO3AyXOHENPOHMUIIAEMOHN MOJIMAITUICHOBOMN
IJIEHKH, B KOTOPYIO BMOHTHUPOBAHBI JBa KjanaHa Baoxa (puc. 9.7). Kiaman Beigoxa
pa3MelleH B IepeJHed 4YacTH IMOoJIyMackKd M 3allMiieH JKpaHoMm. Mexay
HOPOIJIACTOM M TOJIMATUICHOBOM IUIEHKOM PpacIoJIOKEH BTOPOH (QUIBTPYIOLIUI
cnoi u3 marepuana ®II. i mIoTHOro npuiieraHus pecnuparopa K JHIy B 00yacTu
INEPEHOCHIIBl HMMEETCS HOCOBOM 3aXuM — (UrypHass allOMUHHUEBas ILJJACTHHA.

PecnimpaTop kpenurcs npu NOMOIIM PEryJIUPYEMOTO OTOJIOBbS.

Puc. 7.7. Pectiupatopsr Y-2K (P-2)

Pecniupatopsr Y-2K u3roraBnuBaroTcsi TpeX pOCTOB, KOTOpble 0003HAYAIOTCS
Ha BHYTpPEHHEW mnoAOOpPOJOYHOM YacTh monyMacku. OrmpeneneHue pocrta
MIPOU3BOJIUTCS IyTEM M3MEPEHUS BBICOTHI JIMIIA YEJIOBEKA, T. €. PACCTOSHUA MEXIY
TOYKOM HauOONbIIEro YriayOJieHUsl TEePEeHOCUIbI W CcaMOW HIKHEH TOUYKOM
noabopoaka. [lpu Benmunne usmepenus ot 99 mo 109 MM GepyT mepBbIil pocT, OT
109 no 119 mm — BTOpOM, OT 119 U BBIIIE — TPETHIA.

[IpuHuMn nedcTBUS pecnupaTopa OCHOBaH Ha TOM, UYTO MPU BIIOXE BO3IAYX
MOCJIEIOBATEILHO TPOXOIUT uepe3 (UIbTPYIOMUNA MOJUYPETAHOBBIN CIOM MAacCKH,
rJic OYMINAeTCs OT TpyOOAUCIIEPCHON TMBUIM, a 3aTeM uepe3 (QUIbTPYIOIIUMA
nonumepHbiii matepuan (®II), B KOTOpOM MNPOUCXOJUT OYMCTKA BO3AyXa OT
TOHKOAMCIIEPCHOM MbUIH. [lociie OUMCTKU BABIXAaEMBIA BO3AYX Y€pe3 KialaHbl BIOXA

momnagacT B IOAMACOYHOC IMPOCTPAHCTBO U B OPradbl AbIXaHUA.
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[Ipu BpIAOXE BO3[IyX M3 MOJAMACOYHOI'O MPOCTPAHCTBA BBIXOJUT YE€PE3 KIAIlaH
BBIJIOXAa HAPYXKY.

Yro6s! mogoruate pecruparop ¥Y-2K (P-2), nyxHo:

- BbIHYTh €r0 M3 TMOJUITWIECHOBOIO MEMIOYKA W NPOBEPUTH €TO0
UCIIPAaBHOCTb, HAJIETh IMOJYMAacKy Ha JIMIO TakK, 4YTOObl MOJ0OPOJOK M HOC
pa3MECTUIIMCh BHYTPUM HEE, OJHA HEPACTIATHBAIOIIASCA TEChbMa  OrOJIOBbS
pacnoJiaranach Obl HAa TEMEHHOW YacCTH T'OJIOBBI, @ Ipyras — Ha 3aTbLJIOYHOM;

- C MOMOIIBIO MPSKEK, UMEIOLINXCA HAa TECEMKAX, OTPEryJIMpOBaTh UX
UIMHY (U1 4Yero CclieqyeT CHATh TOJYyMacKy) TakuM oOpa3oM, 4TOObl HajaeTas
ITOJIyMacKa IUTOTHO MpUJIeTana K JILLY;

- Ha TOJIOTHAHHOM HAJIETOM MOJIyMAacKke MNpUXKaTh KOHIBI HOCOBOI'O
3aKMMa K HOCY.

J11 ipoBEepKU TUIOTHOCTY NPUJIETAHMSI PECTIMPATOpPA K JIUILY HEOOXOAUMO IJIOTHO
3aKpbITh OTBEPCTUSl MPENOXPAHUTEIBLHOTO 3KpaHa KIallaHa BbIIOXA JIA0- HBIO U
CHEJIaTh JIETKWWA BBIIOX. ECIIM MpU 3TOM MO JMHUM NPWIETAHUS MOIYMACKU K JIUILY
BO3[lyX HE BBIXOAWT, & JIMIIb HECKOJBKO PA3AyBaeT PECHHUPATOp, 3HAUUT, OH HAJET
repMeTaHO. Ecii BO31yx mpoXoAauT B 00JIACTH HOCA, TO HAJIO IJIOTHEE MPUKATh KOHITbI
HOCOBOT'0 32)KHMa.

[Tocne cHsTHS pecnupaTopa HEOOXOIUMO YIATUTh MbUTL C HAPYKHOM 4acTu
MOJIYMacK C TIOMOIIBIO IIETKH WJIA BBITPSIXUBAHUEM. BHYTPEHHIOIO MNOBEPXHOCTH
HEOOXOMMO MPOTEPETh U MPOCYIIUTh, TIOCIIE Y€TO PECIUPATOP HEOOXOAMMO BIIOKUTH
B MOJMATUICHOBBIM IMAKET, KOTOPBIM 3aKphIBACTCA KOJIBLUOM. [IpOTMBOa3p0307BHBIN
pectiupatop ®-62111 (ogHONATPOHHBIN) — 3TO CPEACTBO WHIUBUAYAJTIBHOU 3aIlIUThHI
OpraHoOB JbIXaHHS YEJOBEKA OT Pa3JIMYHBIX BHJIOB NMPOMBIIIJIEHHBIX MbUICH, OH HE
3alMINAET OT Tra30B, IAPOB BPEAHBIX BE- IIECTB, Aad’pO30Ji€d OPraHUYECKHUX
coenquHeHun. llpenHazHayeH i 3alUTBl OT CUJIMKATHOM, METAJTypPrHYE€CKOM,
TOPHOPYAHOM, YrOJbHOM, TaOa4yHOW MBUIM, MBUTH MOPOIIKOOOPA3HBIX yIOOpEHU U
WHTOKCHUIUIOB, a TAK)XE JPYTHMX BUJIOB IbUIM, HE BBIACISIONMX TOKCUYHBIX Ta30B.

[Mlupoko npumensieTcss maxrepamu. PecnupaTtop mpotuBoasposoiibHbil DA-2002
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IIpeHa3Ha4YeH Ul 3aIUMTHI JIMIA, IJ1a3, OPTaHOB JbIXaHUSA OT a’dpO30JIEN PA3ITUIHOU
npupobl (MbUIb, 6IM, TYMaH) MPU UX CyMMapHOW KoHLeHTpauuu He 6omnee 15 I[TJAK

U TIPU KOHIIEHTpaIMKu Kucjaopozaa He menee 17 % (Puc. 7.8).

®-62LU ®A-2002

Puc. 7.8. PecriupaTopsl mpoTrBoa’po3onbHbie D-62111 1 ®A-2002

YHuBepcaibHble peCIIUPATOPBI

["a3ombuie3amMTHRIE PECHUPATOPHl  3aHUMAIOT Kak Obl  MPOMEKYTOYHOE
MOJIO)KEHUE MEX]y pEecHupaTopaMu MPOTHBOINBUIEBBIMU M IpoTHBOrazamu. OHHU
jerye, mpouie U yaoOHee B HMCIONB30BaHUM, YeM MpOoTuBOra3. OQHAKO 3alUIIaioT
TOJIKO OpraHbl JbIXaHUS MPU KOHIIEHTPAalUU BPEAHBIX BellecTB He Oonee 10-15
[TAK. I'ma3a, nuuo ocraroTcs OTKpBITHIMU. Bmecte ¢ TeM Takue pecnupaTopbl BO
MHOTHX CJy4asX JOBOJBHO HAJEKHO TPEJOXPAHSIOT 4YeOBEKa B Ta30BOH W
MbUIETA30BOM CpEJIE.

Pecriuparop razonbuiesanutHbiid PY-60M (puc. 7.9) 3ammiiaeT oprasbl JbIXaHHs
OT BO3IEHCTBUS BPETHBIX BEIIECTB, MPUCYTCTBYIONIMX B BO3AyXE OJHOBPEMEHHO B

BUJIE MTAPOB, Ta30B U a’p030JicH (MbUIH, J1bIMa, TyMaHa).

Puc. 7.9. PecniupaTop razonsuiezamiuthelil (PY-60M)
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3anpeniaercss MPUMEHSITh 3TH PECIUPATOPHI JIsl 3aLIUTHI OT BHICOKOTOKCHYHBIX
BEIIECTB THIA CHHUJIBHON KHCIIOTBI, MBIIIBIKOBUCTOTO, (HOCPOPHUCTOrO, IMUAHUCTOTO
BOJIOPOJIA, TETPA3TUIICBUHIIA, HU3KOMOJEKYJSPHBIX YIJIEBOJAOPOAOB (METaH, 3TaH), a
TaK)K€ OT BEIIECTB, KOTOPhIE B Maporazoo0pa3HOM COCTOSIHUM MOTYT IMPOHUKHYTH B
OpPTraHM3M Yepe3 HEMOBPEXKICHHYIO

Koxy. Pecriuparop PY-60M cocTtouT u3 pe3nHOBOM MOJTyMacku, 00TOparopa,
noryomarmux natpoHoB (Mapku A, B, K]/, '), mimacTtMaccoBbIX MaHXKET C
KJIallaHaMU BJ0XA, KJIallaHa BbIIOXA C MPEJOXPAHUTEIIbHBIM SKPAHOM H OTrOJIOBbs. C
ATUMU PECTIMPATOPAMH pa3pemiaeTcs paboTaTk B cpeaax, Iie KOHIICHTPAIUS ITbUTH HEe
Gomee 100 mr/m’.

[IpoTuBorazossie pecriuparopsl. PeciupaTop npotuBorazossiid (PI1I-

67) — DBTO CpPEeACTBO WHIMWBHIYaJbHOW 3alIUTBI, MPUMCHSICTCS Ha
MPEANPUATUAX XUMUYECKON, METALUTYPIrUYE€CKOM U B APYTUX OTPACIISIX IPOU3BOJICTBA
[P KOHLEHTPAUUAX BPEIHBIX BELIECTB, HE MPEBBILIAO-

mux 10-15 ITJIK.

["a30apIMO3aIUTHBINA KOMILIEKT. (CTaTUCTUKA MOKAa3bIBAET, YTO MOXKAapbl C
OOJIBIIIUM ~ KOJIMYECTBOM YEJIOBEUECKUX JKEPTB 4Yallle BCEr0 BCTPEYAIOTCS B
TOCTUHHUIIAX, TeaTpax, YHUBEpcaMax, pecTopaHaxX, BEYEpHUX KIyOax, ydeOHBIX
3aBEICHUAX, Ha [MPEANPUITUAX, WCIOIB3YIOIINUX JIETKOBOCIUIAMEHSO- IIUECs
MaTepuabl.

[Tomemenuss OBICTPO  3aMOJIHAIOTCS  OKHCBIO  yrjepoia U JAPYTUMH
TOKCHUYECKUMH Tazamu. Jlrogu TuOHyT oT oTpaBieHuil. YTOObI 3alIUTUTh OpTraHbl
IbIXaHUs U TJIa3a OT SJAOBUTHIX Ia30B, a FOJOBY YEJIOBEKA OT OTHS MPU BBIXOAE U3

TOPSIIETO MOMEIICHHS, CO3/1aH CIeIUaIbHbIN ra30IbIMO3AIMTHRIN KOMIUIEKT (Puc.

9.10).



Puc. 9.10 I"'a30a1pIMO3aIIIUTHEIN KOMILIEKT

[Mazogpimo3zanuthbi KOMIUIEKT (I['JI3K) cocTouT M3 OrHeCTOMKOrO KaIroIIoHa
C MPO3PAavYHON CMOTPOBOW IUIEHKOW. B HWXKHEW 4YacTHM pacmoJioKE€Ha >IaCTUYHAS
MaH>KETa.

BHyTpu KamromoHa HaxoAUTCS PE3MHOBAS MOJIyMACKa, B KOTOPOM 3aKPEIUICH
bunsTpyrome-copOupyomuii  matpoH ¢ kimanaHom  Baoxa. [JI3K  umeer
peryinupyemMoe orojoBbe. [Ipyu HajieBaHUU CIEQyeT MMUPOKO PACTAHYTh 3IaCTUYHYIO
MaH)XETY U HaKUHYTh KaIIOIIOH Ha T0JIOBY TaK, YTOOBI

MaH)KeTa IJIOTHO o0Jieraja IIelo, MPU 3TOM JJIMHHBIE BOJIOCHI 3alpaBIISIOTCS
oA kamomoH. Ouku MoxxkHO He cHumath. ['/[3K obecrieunBaeT 3amuTy OT OKUCH
yIJIEpoia U IMAHUCTOrO0 BOAOpoJa He meHee 15 muH. ConmpOoTHBIIEHHE MPU BIOXE
npu 30 1/muH — He 6osiee 149 [1a (15 mm Boa. cT). Macca 800 r. KomruiekT xpanurtcs
B KQPTOHHOU KOPOOKE B MAKETE U3 TPEXCIOMHOMN MOJUITUICHOBOM IJICHKU.

Kamromon «®eHuke» mNpenHa3HadyeH Il CaMOCTOSITEJIbBHOM JBaKyallUd U3
MECT BO3MOKHOTO OTPABJICHHUS XUMHUYECKA OMACHBIMU U BPEIHBIMU BEIIECT- BAMH.
3amuIaeT OT MPOAYKTOB TOPEHHUS, a3PO30JI€i, MapOB U ra30B, OMACHBIX XUMUYECKUX
BEIIIECTB, 00Pa3yIOIIUXCs TPH aBapuiHbIX cutyanusx (Puc. 9.11).

Camocnacarenu CUII-1, CITN-20, CII®, «Oxctpeman ITPO» (Puc. 9.11)
MpeJHa3HAYeHbl ISl WHIWBUAYAJIbHOW 3alllUThl OPraHOB [bIXaHUS M 3pEHUs
YEJI0OBEKa OT BPEIHOTO BO3ACHUCTBUS HENPUTOAHOM ISl JBbIXaHUS, TOKCUYHOU H
3aIIMJICHHOW Ta30BOM cpenbl. [[puMEHsSI0TCS pu SKCTPEHHOM ABAaKyallud JIIOJIEW B
clydae TEPPOPUCTUYECKUX aKTOB, a TaKXKe C MECT ToKapa B OOIIECTBEHHBIX

3AaHUAX, Ha TPAHCIIOPTEC, U3 JXKUJIBIX JOMOB U T. II.
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Puc. 9.11. Camocnacarenu:
a — CUII-1; 6 — CIIN-20; B — CII®; r — kamtooH «DeHuKe»; 1 — « IKCTpemMal
ITPO».

Camocmnacarens npotuBonoxkapHeii CHUII-1 mnpegHasHaueH i1 3alluThI
OpraHOB JbIXaHUs, 3PEHHUS] W TOJOBBI MPU CAMOCTOSTEIBLHOM SBaKyallud U3
MOMEIEHUM (TOCTUHMI], BBICOTHBIX 3/IJaHUM, BarOHOB) BO BpeMs MOXKapa WIA MpPU
JIPYTUX aBapUHHBIX CUTYyaIlUsSX, OT JIOOBIX BPEIHBIX BEIIECTB HE3aBHCHUMO OT MX
KOHIICHTpPAIIUU U TIPU HEJOCTATKE KUCIOPOa B BO3IyXE.

Tlopsook evinonnenus pabomol

1. 3anucarh Ha3BaHUE U 11EIb PaOOTHI.
2. 3aKOHCTIEKTUPOBATh BU/IbI M HA3HAYCHHE POTUBOTA30B B BH/IE TA0M. 7.3.
Tabnuya 7.3
Buabl 1 Ha3HAUYEHME IPOTUBOTa30B
Hanmenosan Haznauenwue, Buj Kommnekran| Ilpumeuanue*
nue BCILIECTB, OT us
Y Mapka KOTOPBIX 3aIUIIAET

dunbTpylowme NpoTUBOrasbl

[parkgaHcKkue

I'TI-5
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*B mpuMeuaHUM yKaszaTh, IJIs KaKWX BO3PACTHBIX TPYMNN MpeaHa3HayeH,
0COOEHHOCTH Map- KU U T. .

3. VYka3aTpe npaBuiia MoJab30BaHUs TPOTUBOTA3AMH.

4, N3meputh npu moMoIu ruOKOro CaHTUMETPa JTUIEBYIO YACTh T'OJIOBBI
U moa00paTh Jyuis ceds pazmep npotuBorasa ['TI-5 (I'TI-7) o pocry.

S. N3mepuTth 1pu NOMOIIM TMOKOTO CAHTUMETPA BBICOTY CBOETO JIULA U
noao0pars pazmep pecnuparopa Y-2K.

6. [Tokazath OTYET Mpemno1aBaTeNIo.

CIIMCOK MCITOJIb30BAHHOM JINTEPATYPHI

1. bezonacHocth xkuzHeaesaTenbHocTy © yueO. ais By3oB / C. B. benos [u
np.] ; mox obmr. pea. C. B. benosa. — M.: Beicm. mik., 2009. — 616 c.

2. be3onacHOCTh KHU3HENEATENLHOCTH. be30MacHOCTh B UYPE3BBIYAMHBIX
CUTYyaIUsX MPUPOJHOIO0 U TEXHOTCHHOTO XapakTepa : yueO. mocobue st By30B / B.
A. AkuMoB [u 1p.]. — M. : Beicmr. mk., 2008. — 592 c.

3. be30nmacHOCTh KU3HEAECATEIBHOCTU. 3AIINTA HACEIEHUS U TEPPUTOPUI
B Upe3- BhIUAHHBIX CUTYyalUsX : yueO. mocobue st By3oB / S. JI. Bumnsakos [u ap.].
— M. : Akagemus, 2008. — 304 c.

4, EmenssinoB B. M., Koxanos B. H., Hekpacos I1. A. 3amura Hacenenus
U TEPPUTOPUN B UYPE3BBIUAWHBIX CUTyalusx : ydeO. mocobue s By30B. — M.
Axkanemuueckuit mpoekT : Tpukcrta, 2005. — 480 c.

5. Bosnecenckuii B. B. CpencrtBa 3alliuThl OpraHOB JbIXaHUS U KOXH.
[IpoTuBora- 3bl, pecnupaTopbl W 3alIUTHAS OJI€K]a, OCHOBBI MX DKCIUTyaTaluu :

yue0. nocobue. — M. : Boen. 3nanus, 2010. — 80 c.
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6. Cemenos C. H., JIsicenko B. I1. IIpoBenenue 3aHsATHI IO rpak1aHCKOM

obopoHe : Mero. mocodue. — M. : Beicm. mik., 1990. — 96 c.
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MPAKTUYECKAS PABOTA Ne 8. MTHKEHEPHAS 1
WHINBUIYAJIBHAS 3AIIUTA. BUJBI 3AIIUTHLIX COOPYKEHUI 1
IMPABIJIA TIOBEJEHHWS B HUIX

HaumenoBanue pabdorbl: [leiicTBusa HaceneHus mpu YC BOEHHOTO Xapakrepa.

Heab: nu3yunts aeiictBus HaceneHus mpu YC BOEHHOro XapakTepa IpH yrpose
OPUMEHEHUS PaJUAlMOHHOTO, XHMHYECKOTO WJIM OWOJIOTMYECKOTO  OpYKHUS,
ONpPENICNIUTh MPUMEHSIEMbIE CPEJCTBA UHANBUIYAIBHON 3alIUThI, 000CHOBATH BHIOOD
3aIUTHBIX COOPYKEHUM.

Bpewms: 4 yaca

MarepuajbHO-TeXHU4YECKOe o0ecreyeHue: MHCTPYKLUMOHHAsA KapTa, pydka,
MIPOTUBOra3, PECIIUPATOP, BATHO-MapJIeBas MOBSI3Ka

MeToauka BbINOJTHEHUSA

3ananue:

1. I3yunTh MHAMBHUAYAJIbHBIE CPEACTBA 3AIIUTHI HACEIEHUSI.

2. I3yunTh BUJIBI YKPBITUHN U TTpaBUJia MOBEICHUS B YOSXKUIIAX U YKPBITHSX.

3. Uzyuuts npumenenue CU3 npu yrpo3e NpUMEHEHUS] XUMUYECKOTO U
OMOJIOTUYECKOTO OPYKHUSI.

4. Otyet 0 paboTe 0pOpMUTH B BUE MIaHA-KOHCIICKTA.

5. 3amoaHUTh TaOIHILy.

Ne YC | Onacnocts | Ilopaxaomue | OcHOBHBIE

paxTopsbI CpeACcTBA 3aIUTHI

SlnepHoe opy:KMe — caMO€ CTpallHOE OpYy’KHUe COBpeMEHHOCTH. IlopaxeHue
JIOJEN IpPU €ro NPUMEHEHWHM 3aBUCHT OT TOIO, I/I€ OHUM HaXOJWINCh B MOMEHT
anepHoro B3pbiBa. HanOonee 5>@QdeKkTUBHBIM CpPEICTBOM 3alllUTBI  OT BCEX
nopaxaronmx (aKTOpoB SICPHOTO OPYXKHUS SBISAIOTCA yOexuina (yKpbITHS).
Haxozsce B yoexumax (YKpbITHSIX ), HEOOXOAUMO MOCTOSTHHO JIEP’KaTh B TOTOBHOCTU

K HEMCIJICHHOMY MCIIOJIb30BAHUIO CPCACTBA HH,Z[HBH)Iy&JIBHOfI 3alIUThI. Cpe,Z[CTBa
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WHIVUBUYTBHON 3aIlllUTHI MOAPA3IACISIIOT Ha CPEACTBA WHIMBUIYATBHOW 3allUTHI
opranoB pasixanusi (CHU30[), cpenctBa uHmuBuayasibHou 3ammThl a3 (CU3ID),
cpenctBa uHAMBUAYyanbHOM 3amuThl koxku (CU3K). K cpeactBam 3ammTsl opraHos
IBIXaHUS YeJIOBEKa OTHOCATCA MpoTuBOTasel (puimbrpyromume (puc.8.1.) w
n3onupytomue (puc.2.)) u pecnupatopsl (puc.3.), a TakkKe MPOCTEHIINE CPEICTBa
3alllUThl — IPOTUBOIBUIbHBIE TKaHEeBble Macku (IITM-1) (puc.4.) u BaTHO-MapieBbIe

MOBSI3KM (pHUC.5.), U3rOTOBIsIEMbIE OOBIYHO CHUJIAMHU CAMOTO HACEJICHUS.

Puc. 8.1 ®Ounprpyromuii mpoTHBOTa3
1-punprpyrome-noriomnatomas KopoOka; 2-1uieBas 4acTb MPOTUBOrasa; 3-
OUYKOBOH y3en; 4-muxra (o6ecrneurnBaeT MOrjIoEeHHE MapoB U ra30B, U TOKCUYHBIX B-

B); 5-IIA® (mpoTrB0a3p030ybHbINA GUIBTP); 6-KIIallaHHAs KOPOOKa.

Puc.8.2. U3onupyroniuii npoTuBoras

1-numeBass 4acTh, 2-OYKOBBIM y3el, 3-coeleHWTeNbHass TpyOka, 4-
pereHepaTOpHbBIN MAaTPOH, S-ITYCKOBOE YCTPOMCTBO MAaTPOHA, O-/IbIXaTEJIbHBIN MEIIIOK,
7-kapkac, 8-yCTpOMCTBO JIJIsi IEPETOBOPOB.

IHopsinok HaleBaHUA POTUBOra3a:

1. ITo komange «I"a3bl!» 3amepKUTE IbIXaHUE, HE BIbIXAs BO3IYX.

2. 3aKpbITh raza.

3. Jocrarh mpOTMBOra3 M3 NPOTHUBOTA3HOM CYMKH, JIEBOW PYKOHM JOCTaBas

MPOTHUBOTa3, a MPaBou JiepKa CYMKY CHHU3Y.
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4. BeinyTh MPOOKY-3ariylIKy U3 IPOTUBOTa3HONU KOPOOKH.

5. Ilepen HaneBaHuWeM NPOTHUBOra3a paCHOJOXKUTH OOJBIINE MajbIbl PYK
CHapyXH, a OCTaJIbHbIC BHYTPH.

6. [IpuoXuTh HIKHIOO YacTh IIJIEM-MAacKy Ha MOAO0POIOK.

7. Pe3ko HaTSHYTHh MPOTUBOTA3 Ha TOJIOBY CHU3Y-BBEPX.

8. BBIIOXHYTH.

9. Heobxomammo, 4TOOBI TIOCIIE HE 00pa30BajoCh CKIIAIOK, OYKOBBIA Y3eI
JIOJIKEH OBITh PACIOJIOKEH Ha YPOBHE IJ1a3.

10. ITepeBecTu cymMKy Ha OOK.

Cusarue:

1. Tlo xomange «OTt6o#!» OpaTh 3a QUIBTPOBAIBLHYIO KOPOOKY M, MOTSIHYB
CBEPXy-BHH3, CHSTH €TO.

2. YOpaTh NpoTHUBOTra3 B IPOTUBOTA3HYIO CYMKY.

3. 3acTerHyTh ITyTOBUIIBI.

Tabnuya 8.0
IHoxdop pa3mepa nporuBorasa
O0xBaT roJ10BbI Pa3mep nporuBorasa
o 63 0
63,5-65,5 1
66-68 2
68,5-70,5 3
71 u Gosee 4

B kadecTBe 3anuThl OPraHOB JBIXaHUS OT PAIUOAKTUBHOMN MU U PA3THMUHBIX
BpPEIHBIX a’p030Jieii MOTyT OBITh HWCIOJIb30BaHBI pecnupaTopbl. OHH TMPOCTHI B
MPUMEHEHUHU, MajorabapuTHBI U paccuuTaHbl Ha MaccoBoe mpumeneHue. [Ilupoko
HCITOJIB3YIOTCS TIPU BBITIOJTHEHUHN PabOT, CBA3aHHBIX C MBLJICOOPA30BAHUEM.

Pecniupatop mnpeacTaBisier co00il (UIBTPYIONIYIO MOJIYMACKy, CHA0XEHHYIO

JIByMs KJIallaHaMU BJOXa, KJIAMaHOM BbIXOJa (C MPEeAOXPaHUTEIbHBIM 3KPaHOM),
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OTOJIOBBEM, COCTOAIIMM U3 DJJIACTUYHBIX paACTATUBAIOIIUXCA (M HE
PACTATHBAIOIINXCS ) TECEMOK, 1 HOCOBBIM 32KUMOM. PaboTaTh B HeM MOXHO 710 12 4
Pecniuparopel P-2 wusroroBisitorca Tpex poctoB -1,2 m 3-TO, KOTOpBIE
0003HaYaI0TCsl BHYTPEHHEN MOJ00POAOYHON YaCTH MOTYMACKH.
[IpocreiimiimMu  cpeacTBaMM  3alIUThl  OPraHOB  JIBIXaHWS  YeJOBEKa OT
PAAMOAKTUBHON MbUIM M OMOJOTUYECKUX CPEACTB (IIpU JEHCTBUAX BO BTOPUYHOM

o0J1aKe) SIBJIIOTCS MPOTHUBOIbIILHAS TKaHeBas Macka [ITM-1 (puc.8.3).

Puc.8.3. [IpotuBonbUIbHAS TKAHEBAsi MAcKa
1-xopnyc macku, 2-CMOTPOBBIE OTBEPCTHS, 3-KpeIuieHus, 4-pe3uHoBas TecbMa, S-
IonepeyHasl pe3uHKa, 6-3aBsA3KU.

N BaTHO-MapneBas nosizka (puc.8.4.) Ot OB (oTpaBisironux BEMIECTB) OHU HE
3amMIIaoT. X u3roraBivMBaeT NpenMyIIECTBEHHO CaMO HaceneHne. Macka coCTOUT
U3 Kopmyca u kperuieHus. Kopryc mbercs u3 JByX OJIMHAKOBBIX MO (pOpME TKAHEBBIX
(GUIBTPYIONIUX TOJIOBUHOK, COOpaHHBIX Ha 4-5 cioeB. Ha HeM MMerTcss CMOTPOBBIE
OTBEPCTHUS CO BCTaBJICHHBIMM CTEKJIaMU. Kpenurcss macka Ha roJioBe IpU ITOMOIIU

BCTaBJICHHOM PC3UHKHU U ABYX 3aBA30K.

Puc.8.4. BatHo-mapreBas moBsi3ka
BaTtHo-mapiieBasi moBsi3ka U3roToBisieTcs u3 Kycka mMapau pazmepoM 100 x50 cm
u Bathl. Ha Mapio HaknaabpIBalOT CIOM BaThl TOJIIMHOW 2-3 cM, aiauHHOU 30 cM,
mupuHoi 20 cM. Mapiito ¢ 00erx CTOPOH 3aru0aroT U HaKJIaAbIBatOT Ha BaTy. KoHIbI
Mapiu paspesatoT Ha 30-35 cM ¢ KaxI0il CTOPOHBI, YTOOBI 00PA30BAIHUCH JIBE MAPHI

3aBsI30K. MapreBbie noBs3ku AenaroT u3 10-12 cioeB mapau. OHM MIBIOTCS TAKXKE B
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BHJIC MaCKH, 3aKPBIBAIOIIEH JIUIIO WX TOJIBKO MOJ00POIOK, HOC M PoT. J[JIs 3anuThl

rjia3 uCIoOJIb3YIOTCA IIPOTUBOIIBIIIBHBIC OYKU.

Puc.8.5.3amurHbIe 0UKH

K cpeacrBam umnmuBuayanpHoil 3ammthl riaz (CHU3IY), B mepByro ouepenp,
OTHOCSITCS 3all[UTHBIE OYKH, MPEIOXPAHSIONIMEe OT TMbUIM, TBEPJbIX YACTHII,
XUMHYECKH HEArpeCcCUBHBIX >XHUAKOCTEW M Ta30B, OT CIEISIIETO SPKOTO CBETA,
yabTpaduoIETOBOTO, HMH(PPAKPACHOTO H3IYyUYCHUS W OT COYETaHUS U3Ty4CHUN
YKa3aHHBIX BHJIOB C BO3JCHCTBHUS JIETSIIMX TBEPABIX YacTUI, a TakK Ke
OUYKHM3ALIUIIAIOUINE OT Ja3€pHOr0 U3IYUYEHUsS U APYTHX ONAacHbIX (PaKTOPOB.

K cpeacrBaMm  MHAMBHAYAJIbLHOM 3alMUThI KOKH
(CU3K) oTHOCAT 3alllUTHYIO OJAEKIY (DUIBTPYIOMIEr0 W H3oJupymolmero tuma. K
M30JIUPYIOIIUM CPEACTBAM 3aIIUThl KOKU OTHOCSITCSL OOILIEBOMCKOBON KOMITJIEKCHBIM
samuTHbIl  KocTioM (OK3K), o6meBoiickoBoit 3ammuTHbii  komiuieke (O3K)

(puc.8.6.), nerkuit 3amuTHBIN KocTIOM (JI-1) , 3aMTHBI KOMOMHE30H WJIK KOCTIOM.

Puc. 7. O6weBoii- Puc. 8. Jlerxkui

CKOBOWM 3a1qATHEIH BAWTHBL Komnnext
KOMILIEKT: kocTriom JI-1: SAUTHOMK
1 — samuTHBIH 1 — pybaxa dunpTpylomei
nsany; 2, 3 — sa- C KaromoHOM; [6)1 (791453
IATHHIE TepYaTkA; 2 — GPIOKMU C 3aI[AT-
4 — samUTHBIE HBIMHA YYJIKaMU;
UYIKHU 8 — mogIIEMHUK;

4 — nmepyaTKu
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Puc. 8.6 3amuTHbINA KOCTIOM

OO0meBoiickoBOM KOMILIEKCHBIN 3amMTHBIA KocTIOM (O3K) npenHasHaueH
IUISl KOMIUIEKCHOM 3aIUTBI OT CBETOBOT'O M3JIYYEHHUS U PAIMOAKTUBHOW IBLUIN, TAPOB
u asposoniei OB m Owmonormyeckux alspososeii. OH COCTOMT W3 MPOMUTAHHBIX
CHelUaIbHBIM COCTAaBOM KYPTKH, OpPIOK, 3alllMTHOrO O€jbsi, TOJOBHOTO YyOopa,
NOAILIEMHHKA.

[Ipocreiiue cpencTBa 3alllUThl  KOXHM  MPUMEHSIIOTCS TIPU  OTCYTCTBUH
TabeNbHBIX CPeACTB. MOXKET OBITh MCMOJB30BAHA MPEXKIE BCETO MPOU3BOJICTBEHHAS
omexnaa (CmenoBka) — KypTka W OpIOKM, KOMOWHE30HBI, XaJlaThl C KaITIOIIOHOM,
CHIUTBhIE M3 Ope3eHTa, OTHE3AIIUTHON WU MPOPE3MHEHHOW TKaHU, rpy0oro CykHa.
OHu crmocoOHBI HE TOJNBKO 3alUIIaTh OT TOMaJaHMs Ha KOXY JIoJel
PaIMOaKTUBHBIX BEIIECTB U OMOJIOTUYECKUX CPEJICTB, HO U HE MPOIMYCKATh B TCUCHHE
HEKOTOPOTO BPEMEHU KANEIbHOXKHUIKHAX OTPABJISIIOIINX BEIIECTB.

OObIuHas oxexia, 00paboTaHHas CHEUATBHON MPOMUTKON, MOXKET 3aIlHUINATh
¥ OT MapoB OTPABIISIIONIMX BEIIECTB. B kauecTBE MPOMUTKU HUCMOJB3YIOT MOIOIIHE
CPEACTBa WIJIM  MBUIBHO-MACHSHYI0 3MyJbCHI0. (OCHOBHBIE  MPEICTaBUTEIN
HEHMOHOTeHHBIX ~Morommx cpeacte — OI-7 wu  OII-10 (OII-7uOI1-10 -
BCTIOMOTAaTEJIbHBIC BEIIECTBA, MPEACTABIIIONINE COOOM MPOAYKTHI 0OPabOTKH CMECH
MOHO- M JUAJKWI(PEHOIOB OKHCBIO dTHJIeHA. Bemomorarenshbie BemiectBa OIl-7 u
OIl-10 oTHOCATCS K HEHOHOTNCHHBIM TOBEPXHOCTHO-AKTUBHBIM  BEIIECCTBAM.
[IpuMeHsIOTCS B KadyecTBE CMAuYMBAIOIIMX, YMYJIbCUPYIOMIHUX, CTAOUIU3UPYIOIIUX
MMOBEPXHOCTHO-AaKTUBHBIX BEIIECTB. XOPOIIO PaCTBOPUMBI B Bojie). CHHTETUUYECKHUE
MOIOIIIME CPEJICTBA B YUCTOM BHUJE HCIOJB3YIOTCS PEAKO M CIYXaT HCXOJIHBIM
MaTepUalioM ISl IPUTOTOBIIEHUSI MOIOIIUX CPEJICTB, KOTOPHIE COCTOSIT M3 MOIOIIETO
BEILIECTBA, AKTUBHBIX J00aBOK (coin (ocPOopHON KHUCIOTHI, CyiabdaT HaTpus,

METacWIMKAaT HaTpus W Jp.) W  BEIIECTB, MNPEAOXPAHSIOMINX  KOXKY

(kapOOKCUMETHIIICIITION03a, JACPMOJIaHbl — BBICOKOMOJCKYJISIPHBIE HUKINYECKHE
coenuHeHus, coaepxkamiue Tpynmbl SO, NHjmanroHsl — KOHJIEHCUPOBaHHBIC
docdartsr).
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[IpupaTte NOBCEIHEBHOW ONEXKAE 3alIUTHBIE OT OTPABISIOIINX BEIIECTB
CBOMCTBAa MOXXHO, TIPOIUTAB €€ PACTBOPOM, KOTOPBIM MOXET OBITh NMPUTOTOBJICH B
JOMAIIIHUX YCIOBUSX. 2,5-3 11 pacTBopa, HEOOXOAUMOTO Il MPOMUTKH OJHOIO
KOMIUIEKTa OJEXKAbl, MOKHO MOIYYUTh eclid pacTBOpUTh 250-300 T u3Menb4eHHOTO
X035IUCTBEHHOTO MbLa B 2-3 11 ropsiueit Boasl (60-70 °© C), no6aButh B pactBop 0,5 1
MUHEpaJIbHOTrO (MAallMHHOTO) M JpYroro macia u, I0JIoTpeBasi,iepeMelnBaTh
pacTBOp A0 TMOJYyYECHUS OJHOPOAHOM MBUIBHO-MACHSHON 53Mmylbcuu. Opexay
MOMENIAIOT B OOJIBIIYIO eMKOCTh (0aK, BEApO) U 3alMBalOT pacTBopoM. [Iponurannas
OJICK]1a OTKUMAETCS U TPOCYIIUBAETCS (YTIOKKE HE TTOJICIKHUT).

B nerHyro kapkyro moroay HeoOXOAMMO COOJI0/IaTh YCTaHOBJIEHHBIE CPOKHU
paboThI B 3aIIUTHON OJIek/1e. 3UMOM JIJIsl TPEAYIPEXKICHUS OOMOPAKUBAHUS CIIETYET
HaJleBaTh €€ Ha BATHUK, WCMOJb30BaTh MOMANUIEMHHK, TEIUIbIE TOPTSIHKHU, B
PE3UHOBBIE CallOTU MOAKIIAAbIBATh TEIUIbIE CTEJIbKH, 3alIUTHBIE MEpPYATKH OJI€BaTh
MOBEpX OOBIYHBIX MIEPCTIHBIX WKW  (¢uiaHeneBbix. OOBYMHO  IITUTEIBHOCTD
npeObIBaHUS JIIOJeH B yOEKUINAX 3aBUCUT OT CTENEHU PATMOAKTUBHOIO 3apa)KEHUS
MecTtHOCTH. Eciu yOexuiie HaXxoAUTCsl B 30HE 3apa)KEHUsI C YPOBHAMH pajHaiil OT
8 o 80 P/uuepe3 oauH yac mocie SAEPHOrO B3pbIBa, TO BpeMs NpeObIBaHUS B HEM

YKPBIBAEMBIX JIFO/ICH COCTABUT OT HECKOJBKUX YacOB JIO OJHUX CYTOK (puc.8.7) .

Puc.8. 7. BatHo-MapieBas mOBsI3Ka
B 30He 3apaxkeHus ¢ ypoBHsiMu paguanuu oT 80 1o 240 P/a HaxoxaeHue aroaei
B 3al[UTHOM COOPY)KCHHH YBEIIMYUBACTCS O 3 CyT. B 30HE 3apakeHUs C ypOBHEM
paguaruu 240 P/ga u BeIe 3TO Bpemsi coctaBUT 3 cyT. U Oosee. I[lo ucreuenun
YKa3aHHBIX CPOKOB M3 YOCKHII (YKPBITHI) MOKHO TEPEHTH B KHIIbIE TTIOMEIICHU. B

TeUeHHe mnocieayrmux -4 cyr. (B 3aBUCMMOCTH OT YPOBHEW paaHMallMyd B 30HAX
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3apakKeHUs) U3 TaKUX MOMEIICHUH MOKHO MEPUOJUUYECKH BBIXOIUTH HAPYXKY, HO HE
0osee yem Ha 3-4 4 B CyTKH.

B ycnoBusx cyxoil W BETpEHOU MOTOMBI, KOT/Ia BO3MOXKHO IBLICOOpa30BaHUE,
IpU BBIXOJE U3 MOoMemIeHni cienyet ucnonab3oBath CU30/. YToOs! O61aronoayyHo
MEPEKUTh YKa3aHHBIC CPOKHU MPEOBIBAHUS B YOSKHINAX, HEOOXOIMMO UMETH 3arachl
NPOAYKTOB MTUTaHMs (HE MeHee ueM Ha 4 cyT. (KpyIibl, caxap U COJIb, TaJIeThI, CyXapH,
KOHCEpPBBI, MaKapOHHBIC WU3JENHs, MyKa, CyXO(QPYKTbHI, MIOKOJNAJ, TMOACOIHEUHOE
Maclio, MeJl, BapeHbE. YKCYC, BOJA)), MUThEBOM BOJBI (M3 pacueTa 3 J Ha YeJIOBeKa B
CYTKH), & TAK)K€ MIPEIMETHI IIEPBOM HEOOXOJUMOCTH U METUKAMEHTHI.

Ecnu B pesynbrare saepHOro B3pbiBa YOexuUIEe (YKPBITUE) OKaXeTCs
NOBPEXKACHHBIM, IPUHUMAIOT MEpbl K ObICTpOMY BbIXoay u3 Hero, Haae CU30/.
Ecii OCHOBHBIM W 1M 3alacHBIM BBIXOJOM BOCIOJB30BAaTHCS HEBO3MOXKHO,
MPUCTYMAIOT K PACYUCTKE OJHOTO U3 3aBAJICHHBIX BBIXOJIOB WJIHM K IPOJIETBIBAHUIO
BbixoAa. [locne BbIxojga M3 ouara SEPHOTO MOpPa)XEHUs (30HBI PaTUOAKTHUBHOIO
3apakeHHs) HEOOXOJWMO TPOBECTH YACTHUYHYIO JE€3aKTUBALMIO M CAHUTAPHYIO
00paboTKy, T.e. YIAIUTh PAAUOAKTUBHYIO MbUIb. [IpM dYacTUYHON Je3aKTHUBALIUU
CJIEIYET OCTOPOKHO CHSTh OJCXKAY, HU B KoeM ciaydae He cHumas CHU30/]. Bcras
CIIMHOMN K BETPY, BBITPSAXHYTH €€, Pa3BECUTh OJIeXk1y Ha MEpEeKIaJuHe U BEPEBKE U
O0OMECTH ¢ Hee MblIb CBEPXY BHU3 C MOMOILBIO HIETKU WU BeHHKA. OIeXTy MOXKHO
BBIKOJIAYMBATH U MAJKOM.

[locne 3Toro cieayeT MpoOAE3aKTUBHPOBATh OOYBb: MPOTEPETh TPSNKAMU U
BETOIIIbI0, CMOUYEHHBIMU BOJIOHM, OYUCTUTH BEHUKOM WJIHM HIETKOW. Pe3nHOBYyI0 00YyBb
MOXXHO MBITb. [IpoTHMBOTa3 [Ae3aKkTUBUPYIOT B 0C000 TMOCIEIOBATEIBHOCTH.
OUIBTPYIOLIE-MOMIIOMAIONIYI0 KOPOOKY BBIHUMAIOT U3 CYMKH, CYMKY TIIATEIbHO
BBITPSAXUBAIOT. 3aT€M TaMIIOHOM, CMOYE€HHBIM MBUIBHON BOJIE, MOIOIIMM PacTBOPOM
WM KUJAKOCTHIO M3 MPOTHBOXMMHYECKOTO TMakeTa oOpabaThiBarOT (PHIbTpYyIOIIe-
MOTJIOUIAIONIYI0 KOPOOKY, COEIMHUTENbHYIO TPYOKY M HApYKHYI IOBEPXHOCTbH

nuieMa-Macku (Macku). JIMie mocie 3Toro NpoTUBOTra3 CHUMAIOT.
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[IpoTuBOMBIIbHBIE  TKAHEBbIE MAacCKd TpU  JIE€3aKTUBALMU  TIIATEJIHHO
BBITPSAXUBAIOT, YACTAT IIETKAMHU, MPYU BO3MOKHOCTH TOJIOIIYT WJIM CTUPAIOT B BOJIE.
3apakeHHbIE BaTHO-MapJieBble MOBSI3KM CxuratoT. [Ipm yacTUyHOM caHUTapHOU
00pa0OTKE OTKpBHITHIE YYAacTKH TeNa: pPyKd, JHILO, IIel0, Tia3a OOMBIBAIOT
He3zapaxeHHoW Bonoil. Hoc, por u ropno monouryt. BaxkHo, 4TOOBI mpu 0OMBIBKE
JUIA 3apaK€HHas BOJa HE Monaia B TJia3a, poT W Hoc. [Ipu HemocTaTke BOJBI
00pabOTKy MPOBOJAT MyTEM MHOTOKPATHOT'O MPOTUPAHUS YIACTKOB TeJla TAMIIOHAMU
U3 MapJiy (BaThl, MAKJIU, BETOIIN ), CMOUEHHBIMU He3apakeHHOU Boniou. [IpoTupanue
ClieqyeT MPOBOJUTH CBEPXY BHHU3. KaXIbIM pa3 mepeBopayrBasi TaMIIOH YHCTON
CTOPOHOM. 3UMOM MOXKET UCITOIb30BATHCS HE3aPaKEHHBIN CHET.

JletoM caHuTapHyl0 0OpabOTKy MOKHO OPIaHM30BaTh B PEKE WIH APYrom
MPOTOYHOM Bojoeme. YacTuyHas Je€3aKTUBAIlMS M CaHUTapHas o00paboTKa,
IPOBOAMMBIE B OJHOPA30BOM IOPSAJKE, HE BCETAa IapaHTUPYIOT MOJHOE yJaleHHE
panuoakTuBHOM mbUIM. [loTOMy mocie ux HpoBeAeHHs] 005S3aTeNbHO MPOBOAMUTCA
JIO3UMETPUYECKII KOHTpoNb. Eciu 3apaxeHune OAEKIbl M Tela OKAXKETCS BBIIIE
JOIMyCTUMOM HOPMBI, 4YaCTHYHBIE JE3aKTUBALMI0O M CAHUTapHYI 00paboTKy
MOBTOPAIOT. B HEOOXOAMMBIX Cy4asix MPOBOJIUTCS IMOJHAS CaHUTapHas oOpaboTKa.
CBOEBpEMEHHO MPOBE/ICHHBIE YAaCTUYHbIE JE3aKTUBAlLlMs U CaHUTapHas oOpaboTKa
MOTYT MOJIHOCTBIO MPEAOTBPATUTh WJIK CUJIBHO CHU3UThH CTETEHb MOPaXEHUS JII0IeH
paZOaKTUBHBIMH BEIIECTBAMHU.

Ecnu moam BO BpeMsi sIEpHOTO B3pbIBa HAXONATCSA BHE YOEXKHINA YKPBITHSA,
CJIelyeT MCIOJIb30BaTh €CTECTBEHHbIe Onmmkaiimme ykpbiThs (puc.10). Ecin Takux
YKPBITUH HET, HAaJ0 TMOBEPHYTHCS K B3PHIBY CIUHOM, JIeYb HA 3€MJIIO JIUIIOM BHU3,
pyku copstath non ceds. Uepes 15-20 c¢. mocnie B3pbIBa, KOrja MPOMAET yAapHas
BOJIHA, CJIEIyeT BCTaTh W HEMEJICHHO HAJeTh NMPOTHUBOTA3, PECIUPATOP WIIH KaKoe-
6o nqpyroe CU30/1. B ciiydae oTCyTCTBUS CHIEITUATBHBIX CPEJICTB CIEAYET 3aKPHITh
POT ¥ HOC IUIATKOM, I1ap(dOM WUJIH IJIOTHBIM MaTepUAJIOM.

3amaya COCTOMT B TOM, YTOOBI HMCKJIIOYHTH IMOMaJaHWe BHYTPh OpTraHU3Ma

paaMoaKTHBHBIX BemiecTB. MX mopaxkaromiee aeicTBHE OBIBaCT 3HAYMTEIBHBIM B
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T€YEHUE JUIMTEIbHOIO BpPEMEHM, IIOCKOJbKY BBIBEACHUE HMX U3 OpraHu3Ma
IPOUCXOIUT MeAJeHHO. Jlanee HEeOOXOAMMO CTPAXHYTh OCEBLIYIO HAa ONESKIY HU

O6YBL IIbLJIb, HAACTb UMCIOIIHCCA CPCACTBA 3aIlIUTHI KOXKHU.

30 6yrpom

Puc 8.8 EcTecTBeHHBIE YKPBITHS IPA BHE3AITHOM SIIEPHOM B3PbIBE

JUI 3TOr0 MOXHO MCIOJIb30BaTh UMEIOIIUECS OAEKIY U 00yBb. 3aTeM CIEAyeT
noObICTpee MOKUHYTh OYar MOpPaXEHHsI WM YKPBITbCS B OJIMKaMIIeM 3alldTHOM
COOPYKECHHH.

OcraBaTbcsl Ha 3apakKCHHOW PaJMOAKTHBHBIMUA BELIECTBAMU MECTHOCTH BHE
yoexuil (YKpbITU), HECMOTpPsI Ha MCIOJb30BaHUE CPEICTB WHAWBUAYATbHOM
3aIUTBI, ONACHO. DTO CONPSKEHO C BO3MOYKHOCTBIO OOJYy4YEHMS U, KaK CIEACTBHE,
pa3BuTUsl JydeBOW Oose3sHH. B 1ensiX yMeHbLIEHHS BO3MOXKHOCTU TOpa)KeHUs
PaAMOAKTUBHBIMU BEIIECTBAMHU B 30HAX 3apa)K€HUS 3alpeliaeTcss NPUHUMATh MHIILLY,
IUTh W KypuTb. [IpUroTOBIEHME NHUIIM [OJKHO BECTHCh HA HE3apaXKCHHOU
MECTHOCTH WJIM, B KpallHEM cilydyae, Ha MECTHOCTH, IJl€ YPOBEHb pajualud HE
npesbiaer 1 P/4. Tlpu Beixoze U3 ovara nopaxeHus: HEOOX0AUMO YUUTHIBATh, UTO B
pe3ynbTare SAEPHBIX B3PBIBOB pPA3pyLIAIOTCS 3[aHUS, CETH KOMMYHaJIbHOIO

xo3sicTBa. [Ipu ATOM OTHENbHBIE A3JEMEHTHl 3JIaHUN MOTYT OOpYIIUTHCS uepes
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HEKOTOpOE BpeMs Mocie B3pbiBa. [IpoaBuraThcs Ha0 MOCEPEIMHE YIIHIbI, CTAPaAsCh
BO3MOYKHO OBICTpEe MomacTh B Oe30macHoe MecTo. Henb3st TporaTek 31eKTponpoBoa.
HampaBnenue nBU>KEHUS U3 ouyara MOpakeHUsl CieayeT BhIOMpaTh, OpPUCHTUPYSICh HA
3HAKW OTPAXACHUS, PACCTABJICHHBIC Pa3BEIKOW TpakIaHCKOW 000poHBI. OHHM BEIyT
BCTOPOHY CHIJKEHHMS YPOBHEW paauanuu. J[BUrasch mo 3apak€HHOW TEPPUTOPHH,
HaJ0 CTapaThCsl HE MOJIHUMATD MbUTH, 00XOAUTH JIy>KH, HE CO3/1aBaTh OPBI3T.

B pesynpraTe mnpuUMEHEHUS XHUMHUYECKOTO OpPYXHS BO3HHKAIOT OdYaru
XUMHYECKOTO TOPAXKEHUS-TEPPUTOPUHU, B TMpeAenax KOTOpOW B pe3yJbTare
BO3JICHCTBUSI XMMUYECKOTO OPY>KUSI MPOU3OIUIM MAacCOBbIE MOPAXKECHHS JIOJIEU U
CEIILCKOXO3SIMCTBEHHBIX KMBOTHBIX. PasmMepsl ouara 3aBUCAT OT MaciiTada u crnocoda
npumeHeHuss bTXB (0oeBbie TOKCHUYHBIE XMMHUYECKHE BEIIECTBA - 3TO XUMHUUYECKHE
COCIMHEHHUS, KOTOpPbI€ CIOCOOHBI TOpaXKaTh JIOJIEM W JKUBOTHBIX Ha OOJBIIMX
IJIOIIAISIX, POHUKATH B Pa3JIMUHBIE COOPYKEHUS, 3apaKaTb MECTHOCTb U BOJOEMBI),
€ro TUIa METEOPOJOTHYECKUX YCIoBUH, penbeda mecTHOoCcTH. OCOOEHHO OMacHbBI
crorikue bTXB HepBHONapantuTUUECKOro AEUCTBUS. VX mapbl pacCipoCTPaHAOTCS 10
BETPY Ha JIOBOJIBLHO Oouibilioe paccrosHue (15-25 kM u Oosee). [loaromy moau u
KUBOTHBIE MOTYT OBITh MOpPaXEHbl HWMHU HE TOJIBKO B pailoHEe MPUMEHEHUS
XUMHUYECKUX OOeMpumacoB, HO M JaJleKo 3a ero npeaenamu. JJIUTEIBHOCTH
nopaxatroniero nerucreuss bTXB TemM MeHble, yeM CHIIbHEE BETEp M BOCXOISIIUE
MOTOKM BO3ayxa. B jecax, mapkax, oBparax, Ha y3KHX YJHWIIaX OHU COXPaHSIOTCS
JOJbIIE, YEM HA OTKPBITOM MeCTHOCTH. COBpPEMEHHBIC OTPABIISIIOIIME BEIIECTBA
00J1a71af0T Ype3BBIYAitHO BEICOKOH TOKCHYHOCTBIO.

[Ipu oOHapy>XeHMH TPU3HAKOB MPUMEHEHUS MPOTUBHUKOM OTPaBIISIOIINX
BemlecTB, gainee OB (mo curHanmy «Xumuyeckass TPEBOra») HaJ0 CPOYHO HANETh
MpOTUBOra3, a B Ccllydae HEOOXOJAMMOCTH - CpEICTBa 3alluThl Koxu. Ecnu
MOOJIM30CTH UMEETCsl YOSXKUIIE, HY)KHO YKPBIThCS B HeM. llepen Tem kak BOWTH B
yOexHuIe, CIeTyeT CHITh HCIOJIb30BAHHBIC CPEICTBA 3AIIUTHl KOKH U BEPXHIOKO
OJICKIy W OCTaBUTh HX B TamMOype yOexuiia. OTa Mepa IpeaoCTOPOXKHOCTH

uckirogaet 3anoc OB B yoexwute. [I[poTuBorasz CHUMAIOT MOCJE BXOAa B YOSKHIIIE.
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[Tpu nmonb30BaHUM YKPBITUEM, HAIPUMED, TIOJIBATIOM, HE CJIEyeT 3a0bIBaTh, YTO
OHO M CIYXXMThb 3alIUTOM JMIIb OT IIONAJAHWS HA KOXKHBIC IOKPOBBI U OHECKIY
KareapHOXUAKMX OB. OxHako OHO HE 3alIMIAaeT OT NapoB WM a3pO30JIeh
OTPABJISIIOIINX BEIIECTB, HAXOMSAIMXCS B Bo3aAyxe. Haxomscp B TAKUX YKPBITUSAX, IIPU
Hapy>KHOM  3apakK€HUU O00s53aTeNbHO HAJ0 BOCIIOJIB30BATHCA IPOTUBOTA30M.
Haxogutbcst B yOexuine (yKpbITUM) CIEAyeT 0 MNOJIY4YEHHs] pacHoOpsKEHHs] Ha
BbIXOJ M3 Hero. Korjga Takoe pacnopsik€Hue IOCTYNHT, HEOOXOAMMO HaAETh
TpeOyeMble CpeACTBa UHAUBUAYATbHON 3aIUTHI - IPOTUBOTa3bl U CPEJACTBA 3AILUTHI
KOXXM W BBIATH 3a IpEAeibl oyara MOpPa)XEHUs [0 HAINpaBJIEHUSM, 0003HAYEHHBIM
CIIEHIHAIBHBIMM yKa3aTeJsiIMU. ECam HeT HU ykasarenel, HU MOCTOB, TO JBUTAThCA
cieayeT MEePIEHANKYISIPHO HAIPABJICHUIO BETpA.

Ha 3apaxennoit OB Ttepputopuu Hamo JBUTATHCS OBICTPO, HO HE IMbUIb
(Opb3ru). Henb3st NpUCHOHATBCS K 3JaHUSM W TIpUKAcaTbCsl K OKPYKAIOIIKUM
npeameram. He cienyer HactynaTh Ha BUuAuMble Kamu 1 Masku OB. Ha 3apaxxeHHon
TEPPUTOPHUM 3AIIPELIAETCA CHHUMATh NPOTHUBOra3bl W APYTME CPEACTBA 3AILMTBHI.
Oco00 OCTOpPOXKHO HY)XHO IBUTaTbCA 4epe3 MapKu, cajabl, oropojsl U mnosd. Ha
JUCTBSIX M BETKAX pAaCTeHUM MOIYT HaxOIWThCsA oceBmme kKarum OB, npu
MPUKOCHOBEHUU K HUM MOXXHO 3apa3uTh OJEXKIYy U 00YyBb, UTO MOXKET MPHUBECTH K
IIOPaXXEHUIO.

[To BO3MOXHOCTH cleayeT u30eraTh ABMKEHHUSI OBparaMy U JOLIMHAMU, Yepe3
nyra u 060J0Ta, B TUX MECTaX BO3MOXKEH JIUTEIbHBIN 3acToi mapoB OB. B ropoaax
mapel OB MoOryr 3acramBaTbCsi B 3aMKHYTBIX KBapTajax, NApKax, a TaKXKe B
MOABE3/AaX U Ha YepAakKax JIOMOB. 3apakKeHHOE 00JIaKO B FOPOJE PaCIPOCTPAHAETCS
Ha HauOOJIBIIINE PACCTOSHUS IO YJIUILIAM, TOHHEISIM, TPYOOIIPOBOIaM.

OB Ha KOXHBIX MOKpPOBAaX, OJAEKIE, OOYBH WJIH CPEICTBAX WHIWBHIYaIbHOU
3aIUThl HEOOXOUMO HEMEJUIEHHO CHSTh UX TaMIIOHAMHU U3 Mapiid WM BaThbl; €CIIU
TaKUX TaMIIOHOB HeT, Karii OB MOHO CHATh TaMIOHaMHu M3 Oymaru Wid BETOIIH.
[lopacxxeHHble MecTa cienyeT o0paboTaTh pacTBOPOM U3 MPOTHBOXHMMUYECKOIO

MaKeTa WIM TIIATEILHO MPOMBITH TEIUION BOJIOW ¢ MbUIOM. I[lociie BbIXO/a U3 oyara
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XUMHUYECKOTO TOPAXKEHUST HEMEJICHHO TTPOBOUTCS TIOJIHAS CaHUTapHasi oOpaboTKa.
Ecnu 3T0 HeBO3MOKHO, MPOBOISATCS YACTUUHBIE JIeTa3alus U CaHUTapHast 00paboTKa.

OyaroM OHMOJOTHYECKOTO MOPAKEHUS CUYUTAIOTCA TEPPUTOPHUMIIOIBEPIIIIUECS
HETMIOCPEJICTBEHHOMY BO3JICHCTBUIO OaKTEpHAIBHBIX (OMOJIOTHUECKUX) CPENCTB,
CO3/AI0IIUX UCTOYHUK PACIpOCTpaHEHUs MHPEKIMOHHBIX 3a00JieBaHMM. 3apakeHue
JIOJIEN M JKUBOTHBIX NPOUCXOAUT B PE3YJIbTATE BIBIXaHUSA 3apaKCHHOTO BO3/IyXa,
MOMAaJaHUsl MUKPOOOB WMJIM TOKCHHOB Ha CIHM3UCTYIO OOOJIOUKY M TOBPEXKICHHYIO
KOXY, yIOTPEOJICHHS B MUY 3apaKCHHBIX POYKTOB MUTAHUS U BOJIBI.

[TpuunHOit 3apaskeHusI MOTYT OBITH YKYChI 3apakK€HHBIX HACEKOMBIX M KJICIIEH,
CONPUKOCHOBEHMS C 3apaKEHHBIMU IIPEAMETAMU, PAHEHUSI OCKOJIKAMU OOETPHUITIAcOB,
cHapspkeHHbIX BC (Omonornueckue cpejacTBa MOpakeHUs - oO0Ilee Ha3BaHHE
00JIE3HETBOPHBIX ~MHUKPOOPTaHU3MOB M MPOAYKTOB HX JKU3HEICATEIBHOCTH,
MpeIHA3HAYCHHBIX JUIsI MCIOJIb30BAaHUS B CHUCTEMax OMOJIOTMYECKOrO0 OpYXKHUS C
LEJIBI0 TTOPAKEHUS JIIOJIeH, KUBOTHBIX M pAaCTEHUM). 3apaKeHne BO3MOXKHO TaKXE B
pe3yabTaTe HEMOCPEICTBEHHOTO OOIIEHUS C OOJBLHBIMU JIIOJIBMU (3KMBOTHBIMU). Psif
3a00eBaHUN OBICTPO mMepenaeTcs OT OOJBHBIX JIIOJIEd K 30pPOBBIM U BBI3BIBACT
snuaeMun (dyma, xolsiepa, Tud, rpunm u ap.). K OCHOBHBIM cpeacTBaM 3allUThI
HaceJeHUsT OT OWOJIOTHYECKOTO OpYXKHsSI OTHOCSTCS BaKIMHOCHBIBOPOTOUYHBIC
npenaparbl, aHTHOMOTUKH, Cylb(aMUIHBIE U JPYTUe JICKAPCTBEHHBIC BEIIECTBA,
HCIIONB3YEeMbI€ JJISl CHEIUAbHOW U DKCTPEHHOW MPOGUIAKTUKA WHQPEKIIMOHHBIX
0ose3Heil.

YnotpeOuMbl Takue Cpe/cTBa WHIWBUAYATbHOM M KOJIJIEKTUBHOW 3alUTHI.
CBOEBpEMEHHOE M TPaBUJILHOE MPUMEHEHUE CPEJCTB MHAWBUIYATBHON 3aIlUThl U
3aIIUTHBIX COOPYKEHUW MpeaoXpaHut oT nomnananuss bC B opraHel JbIXaHuUs, Ha
KOKHbIE TMOKPOBBI U oAexkaAy. HeoOxoaumo ctporoe coOito/ieHre MpaBUil JIMYHOMN
TUTHEHBl U CAaHUTAPHO-TUTHCHHUYECKUX TPeOOBAaHWU K MHUTAHUIO M BOJOCHAOKEHUIO
HacesieHusi. [IpUuroToBneHue M npueM MUTUM JOJDKHBI UCKIIIOYATh BO3MOXKHOCTH €€
3apakeHus:  OakTepuadbHbIMU  cpeAcTBamu. [locyay  HEOOXOIMMO  MBITh

NE3UH(PUITMPYIONMMUA pacTBOpaMu WM 00padaThiBaTh KWIsTYeHHEM. B ciydae
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MPUMEHEHUST TPOTUBHUKOM OHOJOTUYECKOTO OPYKHS BO3MOXHO BO3HHUKHOBEHHUE
3HAYUTEITHLHOTO KOIMYECTBA MH(PEKIIMOHHBIX 3a00JICBaHUH.

OcHoBHBIMU (popMaMu OOpHOBI C SIUAEMUSMU SIBISIOTCS OOcepBalus U
KapaHTUH. Jlemaercs 3TO B TeX Ciy4asX, KOrja MPUMEHEHHBIE BO30YIUTEIH
0oJie3Hel OTHOCATCA K 0000 omacHbIM (d4yma, xoJiepa u Ap.). KapaHTuHHbBIN pexum
OpeIycMaTpUBaeT TOJHYIO U3OJSAIUI0O Odara TOpPaXKEHUsS OT OKpYKarollero
HaceneHus.  OJTo  Hambosmee  IPGEKTHBHBIM  CIOCOO  TPOTHUBOACHCTBUS
pacnpocTpaHeHu0 MHQEKIMOHHBIX 3a0oseBaHui. Ha BHEMIHMX TpaHUIAX 30HBI
KapaHTWHA YCTAHABIIMBACTCS BOOPY)XKCHHAash OXpaHa, BBIXOA JIIOACH, BBIBO
KUBOTHBIX W BBIBO3 MMYIIECTBA 3aIlpelIaroTCs. TpaH3UTHBIA IMPOE3] TPaHCIIOPTa
yepe3 oyard nopaxkenus zamnpemaercs. OObeKThl SJKOHOMUKH MEPEXOSIT Ha OCOOBIi
peXkuM PabOTBI CO CTPOTHUM BBITIOJIHEHUEM IMPOTHBOSHIACMHUCCKIX TPEOOBAHMIA.
PaGoune cMeHbl pa3OuBarOTCs Ha OTACJIbHBIE TPYNMbl Kak MOXKHO Ooiee
MaJIOUMCIIEHHBIE MO cocTaBy. KOHTaKT MeXJy HUMHU COKpalaeTcss 10 MHUHUMYMa.
[utaHre ¥ OTABIX PabOYMX M CITYXKAIMX OPTaHU3YIOTCS IO TPYIIaM B CIIEIHAATLHO
OTBEJICHHBIX [IJI1 3TOrO TOMeIIeHUusX. Pabora y4ueOHBIX 3aBelEHUM, 3PEIUIIHBIX
YUPEKJICHUM, PRIHKOB U T.JA. Tpekpainaercs. Jlronsm He paspemiaercs 0e3 kpaitHen
HEOOXOJMMOCTU BBIXOJUTh HMX CBOUX KBapTHp. I[IpoaykTel mnuTaHus, BoAa U
MPEAMETHI TIEPBO HEOOXOIUMOCTH TOCTABIISIOTCS UM CIIEIIMAIbHBIMUA KOMaH IaMHU.

[Ipy BBIIOJIHEHWHM CPOYHBIX pabOT BHE 3JaHWA JIFOAW JIOJDKHBI  OBITH
00s13aTeIbHO B CPEACTBaX WMHIWBHUAYaTbHOM 3amuThl. Ecnu ycTaHOBIICGHHBIN BHI
BO3OyAMTENII HE OTHOCHUTCA K Tpynme o0co00 OmMacHBIX, BMECTO KapaHTHHA
npuMeHsieTcss oOcepBarusa. OHa mpeaycMaTpUBacT MEAWITMHCKOE HAOIOJCHUE 3a
OoYyaroM TOpPaXKEHUS € TPOBEJACHHE HEOOXOMUMBIX Je4eOHO-TIPOYUIAKTHUECKIX
MeponpuATHA. V30ISIIMOHHO-OTPaHUYUTEIbHBIC MEPhl TpH 00CepBallKi MEHEE
CTPOTHE: OPTaHU3YIOTCA JE3UH(EKIINS, TE3MHCEKITUS U JepaTu3aliusl.

Je3undexkunss nMeeT Ieblo o0e33apakruBaHUE OOBEKTOB BHEIIHEH Cpepl,
KOTOpBbIE HEOOXOIMMBI JIIT HOPMAJIbHOH JICSITEIIBHOCTH M 0€30IMaCHOT0 HaXO0KICHUS

monei. s aesnH(exuyn NpUuMEeHSIOTCSl paCTBOPHI XJIOPHOM M3BECTH M XJIOPAMUHA,
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u307, (opMaarH, MOTYT HCIIOIB30BAThCA Topsdas Boja (C MBLJIOM WM COJOHN) H
nap.

Jle3nHCEKIMS U 1ePaTU3aAUMA-ITO MEPONPUSITHS, CBA3aHHBIE COOTBETCTBEHHO
C YHHUYTOXKCHHEM HACEKOMBIX M HCTPEOJICHHEM TPBI3YHOB, KOTOPHIC SIBISIOTCS
NEepPeHOCUYMKAaMH HMHQEKIMOHHBIX 3a0oneBaHui. [l yHHUYTOXKEHUS HACEKOMBIX
NPUMEHSIOT (U3HYecKue (KUISTYeHUE, MPOrIaKUBaHUE HAKAJICHHBIM YTIOTOM U JIp.),
XUMUYECKUE (MIPUMEHEHUE JE3MHCEKTUPYIOIIUX CPEACTB) M KOMOMHUPOBAHHbBIC
CIIOCOOBI.

Hctpebiienne TphI3yHOB B OOJBITMHCTBE CIy4aeB MPOBOAST C TOMOIIBIO
MEXaHUUYECKUX TMPHUCIOCOONCHUN (JOBYIIEK Pa3JIMUHBIX THUIIOB) M XUMHUYECKHUX
npenaparoB. [locie mnpoBegaeHus Ae3WH(EKIUU, AE3UHCEKIMH U JIepaTU3allud
MPOBOJUTCSA TIOJHAsE CaHUTapHas oOpabdoTKa JUl, NPUHUMABIIMX YYacTHE B
OCYIIECTBJICHUU Ha3BaHHBIX Meponpusatuid. [Ipm HEoOX0IAUMOCTH OpraHU3yeTCs
caHuTapHas 00paboTKa U OCTAIIBLHOTO HACEIEHUSI.

KonTpoabHbIe BONPOCHI

1. Tlepeunciure CU30O/I.

2. llepeuncnure CU3 koxu.

3. HazoBure nopsigok uzrotoniaeHus BMII.

4. ITpu KaKuX OMACHOCTSIX UCHOJIb3YIOTCS UHANBUIYaIbHBIE CPEACTBA 3AIUTHI?

5. Urto sBISETCS OCHOBHBIM CPEJICTBOM 3alllUThl MPU Yrpo3e MPUMEHEHUs
SIICPHOTO OPYKUs?

6. YUTo OTHOCHUTCA K OCHOBHBIM CpPEJICTBOM 3allUThl HACEJNEHUS OT
OMOJIOTUYECKOTO OpYHKUsi?

7.Kakne MHAMBUAYAIBHBIE CPEICTBA 3ALIUTHl IPUMEHSIOTCS NPU XUMHUUYECKOU
yrpo3se?

8. Kakue neiicTBus mpenonaraetT canutapaas oopaborka?

9. B uem oTiiumne ae3uH(EKITUN OT JE3UHCEKITUN?
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PACUYUETHO-IIPAKTUYECKAS PABOTA Ne 1. PACYET
HOTPEBHOI'O BO3AYXOOBMEHA

[eab NpakTUYeCKOro 3aHATHA — 3aKpEIJICHUE TEOPETHUYCCKUX 3HAHUH,
MOJIYYCHHBIX TPU H3YYEeHUUW TeMbl «YemoBek W cpema OOWTaHUS: BO3ACHCTBUSA
HEraTUBHBIX (DAKTOPOB OKpY’KAIOIIEH cpefpl Ha YeloBeKa», U (GOPMHpPOBAHUE
NPaKTUYECKUX HABBIKOB pacueTa BO3JAyX000MeHa B IPOU3BOJICTBEHHBIX TOMEIICHUSIX
HEOOXOJUMOTO ISl OYUCTKH BO3[yXa OT BPEAHOCTEH: AN yOaleHHUs BpPETHBIX
BEILIECTB (BBIJCIISIONIMXCS] BPEAHBIX Ta30B, MAPOB U MbUIN); I YAAICHUS U3TUITHUX
BOJISTHBIX TIAPOB; IS yAAJICHUS H30BITOYHOTO TEIIA.

Oo6mmue cBegenusi. Cpena oOuUTaHUS — 3TO OKpYXKarollasi 4yejloBeKa cpeja,
OCYIIECTBJISIONIAs Yepe3 COBOKYMHOCTHh (haKTOPOB (PU3UUECKUX, OMOJIOTUUYECKHX,
XUMUYCCKUX W  COIMAIBHBIX) TPSIMOE WM KOCBEHHOE BO3JACHCTBHE Ha
KU3HEAESITEIbHOCTh YEJIOBEKA, €ro 3/10pOBbE, TPYAOCHOCOOHOCTh M MOTOMCTBO. B
KU3HCHHOM IIMKJIE YEJIOBEK M OKpy)Karomas cpeaa OOUTaHUs HENPEPbIBHO
B3aMMOJICHCTBYIOT M 00pa3ylOT MOCTOSIHHO JEHCTBYIOIIYIO CHCTEMY «YEIOBEK —
cpena oOWTaHUA», B KOTOPOM UYEJOBEK pealu3yeT CBOM (DU3UOJOTUYECKHE U
coluagbHbIe TOTPEOHOCTH. B cocTaBe OKpyXaromiei cpenbl BBIACIAIOT MPUPOAHYIO,
TEXHOTEHHYIO, TPOU3BOJICTBEHHYI0O W ObITOBYIO cpeny. Kaxkmas cpema Moxer
MIPEACTABIATh ONMACHOCTH JIJIsl UejoBeKa. B gaHHOM paboTe paccMaTpuBaeTcst pacyer
noTpe6HOro Bo3myxoobMmera (L M>/4), I OYHCTKH BO3IyXa OT BPEIHBIX Ta30B U
mapoB © JUIsl yAaICHHS W30BITOYHOTO TeIja C I[OMOIIBI0 MEXaHMYECKOU
00111e00MEHHON BEHTHIISALIAH.

3apanme. B momemennn oObeMoM V paboTaroT N 4YeNOBEK €O CpeaHei
MPOU3BOAUTEIILHOCTEI0O @ KakIblii. OHU MPOM3BOJAT TMOKPACKYy U IIMAKJIEBKY
U3JIeNA HUTPO- (Ha OCHOBE aIleTOHA) KpacKaMu, SMAISIMH U IIIMTAKJICBKAMHU, JIJISl 4ero

UCIIOJIB3YETCSl PYYHOE U MEXaHU3UPOBAHHOE 00Opya0BaHuEe. B 3TOM ke moMemneHnn



npousBoautcs naiika N kontaktoB npunoem [IOC-60. IcTOUHHKY TEMIOBBIICICHUS
— o0opyaoBaHHEe MOIIHOCTEIO PHOM M OocBeTHUTENbHAs CETh MOIIHOCTBHIO PoeB u3
JIOMHUHECIICHTHBIX JIaMI. PacdeTsl BecTH Jisl X0JI0AHOTrO nepuoia roja. [lomemenue
nMeeT K OKOH HampaBJIEHHBIX Ha ceBep pasmepamu 2,5X1,75 M C JBOMHBIM
OCTEKJICHHEM U JIepeBIHHBIMU pamamu. Kareropus padot — I (Tspxemas).
Paccuutate mOTpeOHBIA  BO3AyXOOOMEH W OMNPEACIUTh  KPATHOCTh
BO3AyX000OMeHa JiJisi: 1) ucnapeHuid pacCTBOPUTENICH U JIaKOB; 2) MpU MalKe MPUIOEeM
[IOC-60; 3) ynaneHust BbBIACISIEMON JIIOABMHU  YIJIICKUCIOTH; 4) ynaleHus

U30BITOYHOTO TEILIA.

MeToauka U NOPSIAOK pacyeTa BO3XyX000MeHa JJI OYUCTKHU BO31yXAa.

[ToTpeOHBIN BO31yX000MEH onpeensercs no Gpopmyne
Gx1000

L=—— MM, (1.1)

X —Xg
rae L, M*/a — motpe6HsIii Bo3ayxoo0MeH; G, I/4 — KOIHYECTBO BPEAHBIX BEIIECTB,
BBUICIISIOMINXCS B BO3AyX [OMCIICHHS; X,, MI/M° — IIPEACIBHO MOMYCTHMAS
KOHLIEHTpalusi BPEIHOCTU B BO3AyXe paboueil 30HbI nomeuienus, corasacHo ['OCT
12.1.005-88 [1]; X, MI/M® — MaKCHMAJbHO BO3MOKHAS KOHIICHTpAIUS TOW IKe
BPEIHOCTH B Bo3ayxe HaceneHHbIXx MecT (I'H 2.1.6.1338- 03) (14771,

[Ipumensiercss Takke TOHSITHE KpaTHOCTU BO3ayxooOmeHa (N), KoTopas
MOKa3bIBACT CKOJBKO pa3 B TEUEHHE OJHOTO 4Yaca BO3AYX IMOJHOCTHIO CMEHSIETCS B
MOMeNIeHNH. 3HadyeHue N [ (| MOXeT OBITh JOCTUTHYTO €CTECTBEHHBIM
BO3yX000MEHOM 0€3 yCTPOMCTBA MEXaHUUECKON BEHTHIISIINH.

KpatHocth BO31yx000MeHa omnpeensiercs no gopmysie

L .
nn =v—nqu, (12)

r7e N, pa3/d — KpaTHOCTh BO3ayxooOMeHa; L, M3 — noTpeOHBIN BO3ayx000MeH; V,
— BHYTPEHHHUU 00HEM MOMEIIICHNUS, M,
Cornacuo CII 2.2.1.1312-03, kpaTHOCTB BO3yX000MeHa N > 10 HegomycTUMA.

Tak kak X, onpenensercs o tadi. 1.1 npui.1, a X, mo Tadn. 1.2 mpun.1, To mis



pacdyeTra MOTPeOHOTO BO3AYXO000OMEHAa HEOOXOIUMO B KXKIOM CIydae OIMpeaesiTh

KOJIMYCCTBO BPCAHBIX BCIICCTB, BBIACIIAIOMINXCA B BO3AYX ITOMCIICHHA.

Tabnuya 1.0
Hcxoanbie TaHHBIE JAJI5 pac4éTa moTpedHOro BO31yxoooMeHa
Ne a, Marepuan n \ N MecTHOCTE Puowm. | Pocs. m
Bap. M/a yeJl. M3 mr/gac kBt | kBT OKOH
1 2 BecuBeTHbI 1 100 40 Ceibckue 10 | 05 2
2 1,5 a’poJax, 2 200 35 HaceJleHHbIE 20 0,5 3
3 1 OKpacka 3 300 | 400 ITYHKTBI 30 1 4
4 2 KHCTBIO 4 400 45 40 1 5
5 3 IIBeTHOI 1 500 305 Maisie ropoga | 200 1 6
6 4 a’poJIakK, 1 600 48 150 | 15 6
7 3,5 OKpacka 1 700 450 200 1 6
bonpnine
8 5 MEXaHU3HP. 1 800 480 100 2 8
ropoja
9 0,2 [IInakneBka 3 80 325 10 0,5 2
10 | 0,3 KHCTBIO 4 200 420 Cenbckue 20 1 4
11 15 IImakneska 1 200 250 HaceJIEHHBIE 30 1 3
12 1 MEXaHU3HP, 2 300 450 MTYHKTHI 40 15 4
13 | 0,8 | Becuserusrit 1 150 300 50 0,6 2
14 1 a’poJiaxk, 2 150 48 Maubie ropoma | 60 0,8 3
15| 1,2 OKpacka 1 120 | 335 70 1 2
16 | 0,7 KHCTBIO 2 200 400 80 1,2 4
bonsnine
17 2 L[BGTHOfI 1 200 280 90 0,6 4
ropoja
18 | 2,5 a’poJIakK, 2 400 480 100 | 0,8 6
19 | 2,2 OKpacka 1 400 290 Cenbckue 150 | 1,2 8
20 | 1,8 | MexaHH3Hp. 2 600 300 HaceJIEHHEIE 200 | 1,5 8
21 | 0,3 [IInakneBka 1 80 200 MYHKTBI 250 | 0,5 |
22 | 04 KHUCTBIO 2 100 250 300 | 0,6 2
Mautsle ropoaa
23 1 IIInakmeBka 1 150 242 60 1 2
24 1 MEXaHU3HP. 2 400 440 bonpime 80 1 3




25 | 15 | IllmakneBka 1 100 270 ropoja 100 | 1,2 4
26 2 KHCTBIO 3 200 180 150 | 0,5 6

PaCCMOTpI/IM OTACJIBHBIC XaPAKTCPHBIC CIIYy4YaH BBIACICHUA BPCAHBIX BCIICCTB B

BO3AYyX INIOMCIICHHUA U OIIPCACIICHUA HOTpe6HOFO BO3I[YXOO6MCH8,.

1.1. Onpeaenenue BO31yX000MeHa NMPH NCTIAPEHHH PACTBOPHUTEJIEl H JIAKOB

Hcnapenue pacTBOpUTENIEd M JIAKOB OOBIYHO MPOMCXOJUT MpPHU IMOKPACKE
paznuyHbIX u3nenuid. KonudecTBO JETydux pacTBOPUTENEH, BBIICIAIOMINXCSI B

BO3/lyX€ MOMELIEHUN MOKHO ONPEJEINTb MO caeayrouen hopmyie

G = & (1.3)

100

e a, M°/d — CPemHssl MPOM3BOIUTEIBLHOCTD 110 TOKPACKe OZHOTo padodero (mpu
PYYHOI TIOKpacke KHCTBIO — 12 M%/4, mynbBepusatopoM — 50 mM7/4); A, t/m* —
pacxoJ JIAKOKPaCOYHBIX MarepuanoB;, M, % — MPOIEHT JIETy4YuX pPacTBOpPUTENCH,
coJiepKaIuXcs B JAKOKPACOYHBIX MaTepuajiax; N — 9uciio pabodnx, OJHOBPEMEHHO
3aHATHIX Ha TIOKPACKE.

YucneHHble 3HaUYCHUS BeTUYUH A 1 M onpeaesitorcs no 1adi. 1.3 mpun. 1.

IMpumep. OnpenenuTs KOJWYECTBO BBIACISIONIUXCS B BO3IYyX TMOMEIICHUS
JIETY4YUX PACTBOPUTENIEH.

Pemenue:

[To Tabn. 3 mpun. 1 ayig IBETHOTO ad’pojiaka TPH OKPAaCKe pacCHbUICHUEM
Haxomum, 4to A = 180 r/M?, m = 75 %, torqa G = 50-180-75-2/100 = 13500 1/u.
Jlanee ompenensieM MOTPEOHBIM BO3AyX000MeH B momernieHuu 1mo Qopmyne (1.3).
Haxogum mis amerona u3 tabdn. 1.1 u 1.2 mpun. 1, uto x, = 200 Mr/M3, X, = 0,35
mr/m°, Torma L = 13500-1000/(200 - 0,35) = 67500 m*/u.

Ortser: L = 67500 m*/u.



1.2. Onpenenenne NoTpeGHOr0 BO31yX000MeHAa NMPHU NMaiiKe 3J1eKTPOHHBIX CXeM

[Taiika OCyHIECTBIISIETCS CBMHILIOBO-0JI0BSHHBIM mpunoem [IOC-60, koTtopslil
conepxut C = 0,4 nonu o6bema cBunia u 60 % onosa. Haubomee s10BUTH a3p03071
(mapsl) CBUHIIA.

B nporuecce naiiku u3 npumnos ucnapsercs 1o B = 0,1 % cBuHua, a Ha 1 maiiky
pacxoayercst 10 mr mpunosi. [Ipu uucne naek — N, KOJTUYECTBO BBIJEISEMBIX TTAPOB
CBHUHIIA OTIpeJieNsieTcs: o popMmyiie

G=CXBXN,wmr/u, (1.4)
rae G, r/4 — KOJM4eCcTBO BBIACISIEMBIX MapoB cBUHIA; C — cojepikaHue CBUHIIA,

B — % cBunma; N — umncio maek.

IMpumep. B nomemmennn 06bemoM V,, = 1050 M° TpH YelIoBeKa OCYIIECTBISIOT
naiiky npunoem [10OC-40 ¢ nmpousBogutenbHOCTEIO IO 100 kOHTakTOB B yac. Haiitu
TpeOdyeMyIo KpaTHOCTh BO3/TyXO0OOMEHa.

Pemienne:

[To dopmyne (1.4) onpenesnsieM KOIUYECTBO adpO30Ji€il CBUHIIA, BBIACISIEMbIX
B Bo3nyx: G = 0,6-0,001-10-100-3 = 1,8 wmr/4. [lamee ompenensieM MNOTPEOHBIN
Bo3ayx000MeH 1o ¢opmyiie (1.1). Haxonum u3 tadmn. 1.1 u 1.2 mpui. 1 a5 cBuHIA U
ero coemuHenuii x, = 0,01 mr/m>; x,, = 0,001 mr/m®. Torma L = 1,8/ (0,01- 0,001) =
200,0 m*/u.

OtBet: L =185,5 M/a,

1.3. Onpenesnenue BO31yX000MeHa B KUJIbIX M 00111eCTBEHHBIX MOMeEIIeHUsIX

B >kuiibIX v OOIIECTBEHHBIX MOMEIIEHUSX MTOCTOSTHHBIM BPEIHBIM BBIJICIICHHEM
sBisieTCs BblAbIxaemas Joabmu  yriekuciaora (CO,). OnpexaeneHue noTpeOHOTO
BO3/IyXO00OMEHa TMPOU3BOAMUTCS IO KOJMYECTBY YIJIEKHUCIIOTHI, BBIACISIEMON

YCJIIOBCKOM H IIO0 HOHYCTHMOﬁ KOHICHTPpAaI1 e€.
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KonudecTBO yrieKkwWcioThl B 3aBUCMMOCTH OT BO3pacTa 4delOBEeKa W
BBITIOJTHSIEMOM PabOThI, a TaKKe IOMYCTUMbBIE KOHIICHTPAIIMU YIJIEKUCIOTHI IS
Pa3JIMYHBIX TTOMENIECHUH MTpUBeaeHBI B Ta0. 1.4 1 1.5 npui. 1.

CopeprkaHue yriaeKUCIOTHI B aTMOC(HEPHOM BO3AyXE MOXHO OIPEAEIUTH TI0
XUMUYECKOMY cocTaBy Bo3ayxa. OJHAaKO, y4YWTHIBas TMOBBIIIEHHOE COJACpKAHUE
YIJIEKUCIOTHI B aTMOC(Eepe HACEeNEHHBIX MyHKTOB, CIEAYeT NPUHUMATh MPU pacyeTe
conepxanusi CO, ciemyroniue 3Ha9eHHsI: U CEIbCKUX HaceIeHHBIX MyHKTOB — 0,33
JI/M?’, U1t Mastbix Topo1oB (110 300 Teic. xuteneit) — 0,4 J]/M3, JU1s1 OOJIBIITUX TOPOJIOB

(cBbrmre 300 ThIc. sxuTeneit) — 0,5 /M’

IMpumep. Onpenenuts NOTPEOHYIO KPATHOCTh BO3yXO00OMEHA B TOMEIICHUH,
rjae paboTaroT 3 yenoBeKa.

Pemienne:

[To Ta6bn. 1.4 npun.l onpenensem konudecTBO CO,, BBIICISIEMON OJHHM
yemoBekoM ¢ = 23 n/u. Ilo Ta6m. 1.5 mpun. 1 omnpenenseM JOIMYyCTUMYIO
koHreHtparuoo CO,. Torma x, = 1 /M3 u conepxkanue CO, B Hapy)KHOM BO3IIyXE

U GONBIINX TOPOAOB X, = 0,5 1/M° .OnpeenseM MOTpeGHBIH BO3LYX00OMEH II0

dopmyie (1.1) L =23-3/(1- 0,5) = 138 m*u. OtBer: L = 138 M*/u.

1.4. Onpenesnenne NOTPeOHOr0 BO3yX000MeHA NMPHU Bbl/IeJICHNH I'a30B (MapoB)

gepe3 HENJIOTHOCTH anmnmaparypbl, HAXOSIIEHCS M0/ JaBJIeHUEM

[IpousBoAcTBEHHAs ammapaTrypa, padoTaromas MoJl JaBJI€HUEM, KaK MPaBUIIO,
HE SBJSIETCS BHOJHE TepMeTHyHOU. CTeneHb TepMETHYHOCTH —ammnapaTypbl
YMEHBIIAETCS MO Mepe ee€ u3Hoca. CumTas, 4YTO NpPOCAYMBAHUE Ta30B Yepes3
HETJIOTHOCTU TIOJYMHSACTCS TEM K€ 3aKOHaM, YTO M HCTCUCHUE uepe3 HeOOJbIIHe
OTBEpCTHsS, W, TMpeArnojaras, 4YTO WCTCUCHHE TMPOUCXOAUT aauadaTUYECKH,

KOJIMYCCTBO Ia30B, IMPOCOYMUBIIUXCA YCPC3 HCIJIOTHOCTHU, MOKHO OIPCACINTL II0

bopmyre



G=k><c><i/g,1<r/q, (1.5)

rae K — KoappHUIMEeHT, YIUTHIBAIONINI TTOBBIIICHUE YTEUKU OT H3HOCA 000PYAOBaHUS
(k = 1-2); ¢ — koahdurueHT, yYUTHIBAIONINN BIMSHUE IaBICHHUE T'a3a B almnapare; V —
BHYTPCHHUU 00BEM ammapatypsl U TPyOOIPOBOJOB, HAXOASIIMXCS O] JaBICHHEM,
M>; M — MONeKyIApHBII BEC ra3oB, HAXOAAIMXCA B ammaparype; T — aGCcomoTHas

TeMIeparypa ra3os B anmnaparype, K.

Tabnuya 1.2
Koa¢duuuenrt, yauTsiBaomuil BJMsiHUE JaBJICHHE ra3a B anmnapare
JlaBnenue p, atT™M 1o 2 2 7 17 41 161
c 0,121 0,166 0,182 0,189 0,25 0,29

IIpumep. Cucrema, cocrosiimas U3 anmapaToB U TPyOOIPOBOAOB, 3aIMOJIHEHA
cepoBojiopoioM. Pabouee naBieHue B ammaparype p, = 3 aTM, a B THPOBOASIIMX
TpyGompoBonax p,=4 arm. BHyTpeHHHH 00BeM ammaparypel V, = 5 M°, 00BEM
Tpy6OnpoBOIOB, Vy = 1,2 m°. Temmeparypa rasa B ammaparype — t, = 120 °C, B
TpybonpoBoze — t,, = 25 °C. Onpenenuts MOTPEOHBIH BO3LYX00OMEH B IOMEIICHUH.

Pemenne:

OmpenensieM BeIUMUMHBI yTedek cepoBogopoaa (H,S) wu3 ammaparypbl u
TpyoonpoBooB. [Ipuaumaem k = 1,5; ¢ = 0,169 (mo Tabn. 1.2); M = 34, ana H,S;

VYTeuka raza u3 anmapaTrypbl COCTaBJISCT:

s 34
G,=15%0,169% E=D’3?2

VYTeuka raza u3z TpyOONpPOBOIOB COCTABIISIET:
Grp = 1,5% 0,172 1,2 = 0,104
G=G,+ Grp = 0,372+ 0,104 = 0,476,kr/4

Hcnonp3ys mannbie Tadu. 1.1 mput. 1, Haxoaum, 9To JjIsl CEpOBOAOPOIA



x, =10 mr/m; x, = 0,008 mr/m>. [ToTpeOHEbIIT BO31yX000MEH paBeH

L 4761000
~ (10 —0,008)

— 476381 M°/q

OtBet: L =47638,1 M3/

BBIBOIIZ B BO3AYX IMOMCHICHHA OAHOBPEMCHHO MOTYT BBIACIATHCA HCCKOJIBKO
BPCAHBIX BCIIICCTB. IIo I[CﬁCTBPII-O Ha OpraHu3M 4YCJIOBCKa OHH MOTI'YT OBITH
OJHOHAITPABJICHHBIMU W PAa3HOHAIIPABJICHHBIMU. I[J'ISI OQHOHAITPABJICHHBIX BCIICCTB
PAaCUCTHBIC 3HAYCHUA HOTp€6HOFO BOSI[YXOO6M€H& CYMMHUDPYIOTCA, a AOJid
Pa3HOHAIIPABJICHHBIX BCIICCTB BI)I6I/IpaCTC5I HauOoJIbIIIee 3HAUCHHC HOTpe6HOFO

BO3/1yXO00OMeEHa.

IIpumep. [lnsg mnepBoil BpEeIHOCTH B BO3AyXe paboyeil 30HbI — BPEIHBIX
(TOKCHYHBI) BEIIECTB B PACCMOTPEHHBIX MPUMEpPaX BCE OTHOCATCS K BEIIECTBAM
Pa3HOHAIIPABJIEHHOIO JEWCTBHUS, NO3TOMY NPHUHMMAaeM K JalbHEHIIEMY pacyeTy
MaKCHMAJIbHOE€ M3 TMOJYy4YeHHBIX 3HaueHuit, T. e. L = 67500 M/d (moTpeOHbIH
BO3IyX000MEH JJIsl TApOB paCTBOPUTENIEH IPU OKpacKe).

JUis  TOpoOBEpKHM COOTBETCTBUS TPEOOBAaHUSM  YCTPOMCTBA  BEHTUJISILIUU
OTIPEICITIM KPaTHOCTh BO3AyX006MeHa N = 67500/4800 = 14,1 4. JlanHOE 3HAYCHHE
TPEBBIIIACT YCTAHOBICHHYIO BeTHuuHy — 10 4™, 103TOMy HEOOGXOAMMO MPUHATH
JOTIOJTHUTENBHOE PELIEHHUE M0 YCTPOMCTBY BEHTWIALMM B nomelieHuu. Hampumep,
TaKUM pELICHUEM MOXXET OBbITh HCKIIOYEHHE paclHpOCTPAaHEHUs OT JBYX MeECT
OKpAacKM pPACTBOPUTEIEH MO BCEMY NOMEIICHHUIO 33 CYET IMPUMEHEHHS MECTHOMN
BBITSDKHOUM BEHTUJISLIUM.

Pacyer 00bEMa BO3/yXa yAalsieMOro MECTHOW BEHTHJISILIUEH OMpEeNseTcs Mo
dbopmyie
3
Lyg = F X v X 3600,™ /4, (1.6)

< 2.
rac F— IIo1aab CCYCHHU BCAChIBAIOIIUX OTBEPCTUHU, M, V — CKOPOCTb BO31yXa



B CCUCHHWH BBITSDKHOW BEHTWIAIMHU, M/C. PexomeHayeTcs NpUHMMATh 3HAYCHUE
ckopoctu B uaTepBaie 0,8-1,5 m/c.
Takum o00pa3oM, MOTPEOHBIM BO3MYXOOOMEH [UIsl OCTABIIUXCS BPEIHBIX
BEIIECTB IPHHIMAEM JUIS BbIICICHHIT cepoBogopona: L = 47638,1 m/u.
ITIpoBepka:
n=47638, 1/4800=9,9 u™.

1.5. Pacuét moTpeOHOro Bo31yxoo00MeHa I yAaJIeHUs U30bITOYHOI0 TeIia

Pacuer HOTpe6HOFO BOBI[YXOO6MCH& L YOaJICHUA M30BITOYHOTO TEIjIa

MIPOU3BOJIUTCS IO popMyJie

[ = Just M3/, (1.7)

1pXcit !
roe L, Mg — noTpeOHBINH BO3ayX000MeH; Q,,5, KKal/d — U30BITOUHOE TEIUIO; Y, =
1,206 kr/mM® — ymempHas Macca NMPUTOYHOTO BO3yXa; C; = 0,24 kkaw/kr(lrpax —
TEIJIOEMKOCTh BO3/yXa;

At =ty — Lo, C (1.8)
1€ ty, 'C — TEMIIEpaTypa yAAIIEMOro Bo3ayxa; ty,, “C —TemiepaTypa NpUTOYHOTO
BO3/TyXa.

Benmnunna At mpu  pacuerax  BbIOMpaeTcss B 3aBUCHUMOCTH  OT
TEIIOHATPSIKEHHOCTH Bo3ayxa — Q,: mpn Q, < 20 kkan/m*a At = 6 °C; mpu Q, > 20

KKaja/M° 4 At = 8 °C;

Q, = “i;’:ﬁ, kan/ M-, (1.9)

rie V,, M° — BHYTPeHHHUI 06BeM OMEIICHSI.
Takum oOpazom, aJs onpeaeraeHus: NToTpeOHOro BO3AyX000MeHa He0OX0AUMO

OTIPENETUTh KOJIMYECTBO U30BITOYHOTO TeIlIa 1Mo hopmyIie

Quaﬁ = Qu:uﬁ + QDEE + Qﬂ: + Qp - QDT,.-:[ , KKan/4, (110)
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rne Q.s, KKan/u — Termno, BeiAenseMoe obopymoBaHueM; Qe KKala/d — TerwIo,
BBIJICIIIEMOE CHUCTEMOM ocBemmieHus; Q,, KKaja/d — TEIUIO, BBIACIIEMOE JIOJbMU B
nomeuieHny; Q,, KKai/du — Temao, BHOCUMOE 3a CUET COJHEYHOH panuauuu; Qo
KKaJI/9d — TETUIO0T/1aua €CTECTBEHHBIM ITyTEM.

OmnpenensieM KOJIMYECTBO TEIIA, BBIJICIIEMOT0 000PY/I0BaHUEM

Q. = 860X P,z X v, krkan/u (1.11)

rae Y; — koapuUIMEHT mepexoja Teria B TOMENICHHE, 3aBUCAIIMM OT BHIA
obopynoBanus; P, kBT — Mo1mHOCTE, moTpediisiemMas 000py0BaHUEM;

Pnﬁ = PHDM X Y2 X NE X Ya, KBT, (112)
rae Puow, KBT — HOMUHaNBbHAS (yCTaHOBJIEHHAs!) MOIIHOCTh 3JEKTPOOOOPYAOBAHNUS
nomenieHus; Y, — KOd(QUIMEHT HCHOJIb30BAaHUS YCTAHOBJIEHHOM MOIIHOCTH,
VUUTHIBAIONINI  TPEBHIIICHHE HOMHUHAJIBHOM  MOIIHOCTH Had  (pakTHUecKu
Heo0XoauMoM; Y3 — KOA(PGUIUEHT 3arpy3KH, T.€. OTHOLIEHUE BEIUYHUHBI CPEIHErO
NOTpeOJIeHUs MOIIHOCTH (BO BPEMEHM) K MAaKCUMallbHO HEOOXoaumou; Y, —
K02 PUITMEHT OTHOBPEMEHHOCTH PabOTHI 000PYAOBaHHUS.

HpI/I OPUCHTHUPOBOYHBIX pacucrax IIPOU3BCIACHUC BCCX YCTBIPCX

KO3(PHUIIMEHTOB MOKHO NPUHUMATh PABHBIM:

Y1 X ¥, X¥3 Xy =0,25 (1.13)
OHpeIIGJ'IﬂeM KOJIMYECTBO TCILJIa, BBIACIACMOTI' O CUCTEMOMU OCBCIICHU
Qocs =860 X ey X aff X cos(g), (1.14)
raie o — Kod(. mepeBoja SJIEKTPUUECKON HSHEPTruM B TEIUIOBYIO [JIsi JIAMIIBI

gakammBanus o = 0,92 — 0,97, momubecnentHoil namnsl o = 0,46 — 0,48; b —
KO3 PUIIMEHT OJHOBPEMEHHOCTH paboThI (Tipu paboTe BceX CBETHIBLHUKOB D = 1);
cos (p) = 0,7 — 0,8 — kosbdunuent momHOCTH; P,;, KBT — MoOIIHOCTB
OCBETUTEJIbHOW YCTaHOBKHU.

OmnpenensieM KOTUYECTBO TEIIA, BHIACISEMOT0 HAXOIAUIUMUCS B TOMEIICHUH

JIIOJIEMU

Q.= NXgq,, (1.15)
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rae N — KOJIM4eCcTBO JIF0/Ie B TOMEIICHNH; (], KKaJI/d — TETUIOBBIICIICHUS OTHOTO
yejoBeka Tabu. 1.6 npui. 1.
OmnpenensieM KOJTUYECTBO TEIJIa, BHOCUMOTO 32 CYET COJTHEYHOU pajraliiu

Qp =KXS5X Gy, (1.16)

rae K — KOIH4ecTBO OKOH; S, M° — MIOMIA/(b OHOTO OKHA; (ocr, KKAI/d — CONHEUHAS
paaualys 4epe3 OCTEKIEHHYIO TOBEPXHOCTh Tabu. 1.7 mpuit. 1.

OnpenensieM TEIIOOTAAYY, MPOUCXOISAIIYI0 €CTECTBEHHBIM IyTeM. Ecnu HeT
JIOTIOJIHUTENBHBIX YCIOBHH, TO MOXKHO CYMTaTh OPUEHTHPOBOYHO, YTO Qory = Q,
JUISL XOJIOJHOTO W TIEPEXOJHOro MEepUOAOB roja (CpeaHecyTodyHas TemIiiepaTypa
HapyxHOro Bosayxa Hiwke +10 °C). Jlng Temnoro mepuoza roga (CpeaHeCyTOUHAs

TemmnepaTypa Bo3ayxa Bbinre +10 °C) nmpurumaem Q.. = 0.
OO0mmii BbIBOA: Cpeny MOJYYEHHBIX PACUYETHBIX 3HAYEHUW IOTPEOHOIO

BOSIIYXOO6MeHa AJIS1 BPCAHBIX BCIICCTB U YAAJICHUA M30BITOYHOTO TEIIa BBI6I/Ipa€TC5I

HauOoJIbIIIEe 3HAUCHUE TOTPEOHOr0 BO3IyX000MEHA.
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[Ipunoxenue 1
Tabnuya 1.1
IIpenesbHoO-A0MyCTHMBIC KOHIIEHTPALMH BPEAHbIX BelIECTB B AaTMOC()epHOM

Bo3ayxe HacejeHHbIX MecT (I'H 2.1.6.1338-03)

HawnmenoBanme ITJIKm.p., ITJIKc.c., ArperatH

BPEIHBIX BEIIECTB mr/m® Mr/m® COCTOSIHHE
A3oTa IHOKCHUL 0,085 0,04 ol
A3zora okcun 0,6 0,06 I
AKponeuH 0,03 0,03 ol
Awmutauerar 0,10 0,10 ol
AMMuak 0,2 0,04 I
Auero” 0,35 0,35 ol
bensuH (yrieBoopobl) 5,0 15 II
benson 15 0,1 I
byran 200 - i
Byrunanerar 0,1 0,1 i
Buunuianerar 0,15 0,15 ol
Juxnopatan 3,0 1,0 ol
Kcunon 0,2 0,2 n
Maprasen u ero coeAMHEHUs 0,01 0,001 a
Mertuianerar 0,07 0,07 o
MBIIIBSK U €r0 HEOPT. COCTUHEHUS - 0,003 a
O30H 0,16 0,03 i
[Teute (kpemuecoaepxaras — 6osee 70 %) 0,15 0,05 a
[Teu16 HeTOKCHYHAS (PUOPOTEHHOTO EHCTBHU) 0,5 0,15 a
Prytu xnopup (cyiaema) - 0,0003 a
Caxa 0,15 0,05 a
CBuHEI ¥ €r0 COeTUHEHUS 0,001 0,0003 a
CepHHUCTBIN aHTUAPUT 0,5 0,15 it
Cepnast KUCIIOTa 0,3 0,1 a
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[Tponomxenue tadmn. 1.1

HawnmenoBanme ITJIKwm.p., IT1JIKc.c., ArperatH

BPEIHBIX BEIIECTB mr/m® Mr/m® COCTOSIHHE
CepoBogopon 0,008 - 1|
Cepoyraepon 0,03 0,005 I
Crnupt OyTHIIOBBII 0,16 - 1|
CrupT u300yTHIOBEII 0,1 0,1 |
CrnupTt METHUIIOBBIH 1,0 0,5 ol
CnupT STUIOBBIN 5 5 1|
Crupon 0,04 0,002 I
Tonyon 0,6 0,6 ol
Yriieposa OKcHl 5,0 3,0 II
denon 0,01 0,003 II
dTopucThie coequHeHus (ra3000pa3HbIe) 0,02 0,005 1|
Xnop 0,1 0,03 II
XITOpUCTHIN BOAOPO] 0,2 0,2 i
OTHIalerar 0,1 0,1 ol

HpI/IMe‘laHHC: IT — ITapPbI /M raspl; a — a3po030Jib
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Tabnuya 1.2

HpeﬂeﬂbHO-IlOl'lyCTlfleIe KOHIOCHTPAIUMN BPEAHLIX BEIIECTB B B03zlyxepaﬁoqei71

30ub1 ('OCT 12.1.005-88)

HawnmenoBanme ITJIK., Kirace ArperartH.

BpPEIHBIX BEIICCTB mr/m° OITACHOCTH COCTOSIHUE
A3zora 1uokcun 2,0 3 g
A30Ta OKCUIBI 5,0 3 ol
AKposenH 0,2 2 ol
Amwuiianerar 100 4 |
AMMuaxk 20 4 i
Auieton 200 4 1
bensun (yriaeBoaopoibl) 100 4 1
benzon 15/5 2 i}
byran 300 4 I
byrunanerar 200 4 ol
Buauianerar 10,0 4 ol
JuxnopaTan 10,0 2 I
Kcwuon 50,0 3 ol
Mapraser u ero coeaunerus (ot 2-30 %) 0,1 2 a
MeTtmnanerar 100 4 I
MBIIBSIK U €r0 HEOPT. COETUHEHUS 0,04/0,01 2 a
O3o0H 0,1 1 I
[Teuts (kpemHecoaepskarias — 6osee 70 %) 15 4 a
ITe11s HeTOKCHYHAS (HUOPOTEHHOTO 4,0 4 a

JeNCTBUSA)

Prytu xjopun (cyaema) 0,2/0,05 1 a
Caxa 4,0 3 a
CBHHEIL U €70 COETUHEHUS 0,01/0,005 1 a
CepHas kucnora 1,0 2 a
CepHUCTBIN aHTUIPUL] 10 3 jud
CepoBoiopot 10,0 3 i¢
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[Tponomxenue Tadm. 1.2

HawnmenoBanme ITJIK., Kirace ArperartH.

BPECOHBIX BEIICCTB Ml"/M3 OITIaCHOCTH COCTOSIHHC
Cepoyriepon 1,0 3 1|
Criupt OyTHUIIOBBII 10,0 3 I
Cnupt n300yTHIIOBBII 10,0 3 1|
CrnupT METUIIOBBIN 5,0 3 I
CnupT 3TUI0BBIN 1000 4 i
Crupon 30/10 3 i
Tomyon 50 3 i
VYraepona okcup 20 4 ol
denon 0,3 2 ol
dTopucThie coeTMHECHUS (Ta3000pa3HbIC) 0,5/0,1 2 i
Xiop 1,0 2 ol
XJOpUCTHIN BOJAOPOT 50 1 1
Ortunanerar 200 4 I

HpHMeanHe: 3HAYCHUC B YUCIIMTCJIC — MAKCHUMAJIbHO PAa30BLIC; B 3BHAMCHATCJIC —

CpeIHECMCHHBIE
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Tabnuya 1.3

PaCXOIl])I JJAKOKPACOYHBIX MAaTCPHUAJIOB HA OIUH cJou MOKPLITUA I/I3Ile.]'ll/ll71 )|

coJiep:KaHue B HUX JIeTY4YNX PacTBOpUTeJIeil

HanmenoBanme JIAKOKPACOYHBIX MaTCpHa-

JIOB/C1I0CO0 HAaHECEHUS KPACKU

Pacxon JIAKOKpacCo4-

HBIX MAaTepUaJIOB, 4,
2

Conepxanue

JeTy4en yac- ™, m,

/M %
Hutponaku u Kpacku
BecueTHblil aspoiak /KUCTHIO 200 92
LIBeTHBIC adpOIaKu/pacIbUICHIE 180 75
yJIbBEPU3aTOPOM
HuTtpommaxieBka /KHCTHIO 100-180 10-35
Hutpoxieit /KucTbro 160 80-85
MacnsiHble JIJaKu ¥ SMalld
Oxpacka paciblICHHEM 60-90 35
Tabnuya 1.4

Kosin4ecTBO yrileKHCJI0THI, BbIAEJAsIeMOM YeJJ0BEKOM IPHU Pa3HOM padoTe

Bospact uenoBeka u xapakrep padoThI KomnuectBo CO,
B /4 B I/
Bspocisie:
npu ¢puzndeckoit padbote 45 68
NIPY JIETKOW paboTe (B yUPEKIECHUSX) 23 35
B COCTOSTHUH TTOKOSI 23 35
Hetn no 12 et 12 18
Tabauya 1.5
Hpe[[eJILHO'HOHyCTI/IMLIe KOHIHECHTPAIUMA YIVICKUC/IOTHI
HanmeHnoBanue noMemieHuit Komuuectso CO,
B /4 B I/KT
J1J1s TOCTOSSHHOTO MPeObIBaHUs TIOACH (KHITbIE KOM.) 1 15
Jlist mpeObIBaHuUs AeTeit M O0IBHBIX 0,7 1
Jns yupexxieHuit 1,25 1,75
J11st KpaTKOBPEMEHHOTO TIPeObIBAHHUSI JTFOIeH 2 3
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Tabnuya 1.6

KoaunuecTBO TCIIJ]OBLIIICJIGHHVI OJTHUM YCJI0BCKOM IIPpH pa3.quH0171 paﬁoTe

KaTeFOpI/Iﬂ TAXKCCTH pa60TI)I

KonunuectBo TCHJ'IOBI:II[GJ'IGHI/IfI (0] KKaJl/4 B 3aBUCUMOCTH OT

OKpY>Kalollel TeEMIEPaTyphl BO3TyXa

15°C 20°C 25°C 30°C
Jlerkas I 100 70 50 30
Cpenneii Il-a 100 70 60 30
TSKECTH
Cpenneit 11-6 110 80 70 35
TSOKECTH
Tsokenas Il 110 80 80 35
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Tabnuya 1.7

CoaHeuHas painanusa 4€pe3 OCTCKICHHYI0 MOBEPXHOCTD

CounHeuHas pajuanus, Qoc;, KKaJI/4 OT CTOPOHBI CBETA U IIUPOTHI, IPAJI.
CEBEP, CEBEP.
or fOro-BOCTOK BOCTOK 3AITA/] BOCTOK CEBEPO-
FOTO-3ATIAJL ATAL
| 45 | 55| 65| 35|45 | 55|(65| 35|45 | 55| 65| 35| 45| 55 | 65
OkHa ¢ 125| 125| 14 | 85 | 11 | 125| 14 | 125|125 | 145| 145/ 65 | 65 | 65 | 60
JIBOMHBIM 5 0 5
OCTEKJICHHU- |
eM | Jepe-
BSHHBIMU
pamamu
OxHa ¢ 160| 160 18 | 110 14 | 160| 18 | 160/160 | 180| 180 80| 80| 80 | 70
JIBOMHBIM 0 0 0
OCTEKJICHHU- |
€M ¥ MeTall
Jaye-
CKUMH
pamamu
®o- maps ¢ | 130| 160| 17 | 110 14 | 170 17 | 160|160 | 180| 180 85| 85| 85 | 70
JIBOMHBIM 0 0 0
OCTEKJICHHUE |
M U MeTa
JTUYECKUMHU
TIeperIeT.
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PACYHETHO-ITIPAKTHUYECKASA PABOTA Ne2. OHEHKA PUCKA

egp NMpakTH4ecKOro 3aHATHUS - 3aKPEIUICHUE TEOPETUYECKUX 3HAHUM,
MOJIYYCHHBIX MPU U3ydeHUU TeMbl « OCHOBBI TEOPUU OE30MACHOCTH: CUCTEMHBIH
aHanu3 0Oe30macHOCTH», W (OPMUPOBAHHE NPAKTHUYECKHX HABBIKOB pacyeTa
UHAMBUIYAbHOTO U TPYNIOBOrO (COIMAIBLHOTO) pPHCKA B KOHKPETHBIX
CUTYaIUSX.

O0mue cBeneHusi. OmMacHOCTb — OAHO M3 UEHTPAIbHBIX MOHITHIMA
6e3omnacHocTH )xu3nenearenbHoct (bXX).

OnacHOCTh XpaHSAT BCE CHUCTEMbI, MMEIOLIME HDHEPTHUI0, XUMHUYECKH WIIU
OMOJIOTUYECKH aKTHUBHBIE KOMIIOHEHTHI, @ TAKXKE XapaKTEPUCTUKHU (ITapaMeTphl),
HECOOTBETCTBYIOIIUE YCIOBUAM KU3HEACATEIbHOCTU YeIOBEKa. MOXKHO CKa3aTh,
YTO OMACHOCTh — ATO PUCK HEOJArOMPUSITHOTO BO3ACUCTBUSI.

[IpakTrKa CBUIETEILCTBYET, YTO aOCONIOTHAsE 0€30MACHOCTh HETOCTUKUMA.
Ctpemnenue K  aOcCoNIIOTHOM  0€30MacHOCTM  4acTO  BCTYMaeT B
AHTAarOHUCTUYECKUE MTPOTUBOPEUMS C 3aKOHAMU TEXHOC(HEPHI.

B cents6pe 1990 r. B 1. KenpHe cocrosisics nepBoiii BcemupHbiii KOHTpecc
Mo 0OE30MaCHOCTH >KU3HENESITEIbHOCTH 4YEJIOBEKa KaK Hay4YHOW JUCIUIUIMHE.
HeBu3 konrpecca: «Ku3ub B 6€30MacHOCTH». YUYAaCTHUKH KOHTPECCa MOCTOSHHO
OTIEPUPOBAIH MMOHATUEM «PHUCK).

Bo3MOXHBI clieiyroline onpeaeaeHus prucka:

1. D10 KONMMUYECTBEHHas OILIEHKA OMACHOCTH, BEPOSTHOCTH pealn3aluu
OTIaCHOCTH;

2. Ilpu Hamuyuu CTaTUCTUYECKUX JaHHBIX, 9TO 4YacTOTa peau3aluu
ONaCHOCTEM.

Paznuyaror onmacHOCTH pealibHbIC M MOTEHI[MAIbHbIE. B KauecTBe akCHOMBI
MPUHUMAIOTCS, YTO Jt00as JEeATEeTLHOCTh YEIOBEKa IOTEHIIMAIBHO OIacHa.

Peanuzanus norenmmaneHOM omacHoctd npoucxoauT uepes [IPUYUUHBI u

npuBoguT k HEJKEJIATEJIbHBIM ITOCJIIEACTBUAM.
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Ceituac nepes cnequaiicTaMu CTaBUTCS 3a7a4ya — HE MCKIIFOUEHHE 10 HYJIS
0e30macHOCTH (YTO B MIPUHITUIIE HEBO3MOIXKHO). A TOCTI)KCHHE 3apaHee 3aJaHHOM
BEJIMYMHBI PUCKA pealM3alii OMacHOCTH. [Ipu 3ToM comocTaBisTh 3aTpaThl U
MOJIy4aeMyl0 OT CHM)KEHUsS pUCKa BhIroqy. Bo MHOTHMX 3amajHbIX CTpaHax Jjist
0osiee OOBEKTHBHOM OLIEHKM PUCKA U TOJY4aeMbIX MPHU ITOM 3aTpaT U BHITO/,
BBOJISIT (PMHAHCOBYIO MEPY UEJIOBEYECKOM KM3HHU. 3aMETUM, YTO TaKOW IMOIXO]]
MMEET MPOTUBHUKOB, UX JOBOJ] — YEJIOBEUYECKAs KU3Hb CBSTA, OCCIICHHA U KaKue-
TO ()MHAHCOBBIE OIEHKH HEAOMyCTUMBbI. TeM He MeHee, MO 3apyOeKHBIM
HCCJIEIOBAHMAM, YEJIOBEUECKasl >KM3Hb OLEHUBAETCS, 4YTO MO3BOJISIET OoJjee
OOBEKTUBHO PACCUUTHIBATH CTaBKM CTPAXOBBIX Tapu(pOB MPU CTPaXOBaHUU U
000CHOBBIBaTh CYMMBI BBITLIAT.

[Tockonbky aOcontoTHasi O€30MacHOCTh (HYJIEBOM PHUCK) HEBO3MOXKHA,
COBPEMEHHBIM MUP TPUILIET K KOHLIETIIUNA TPUEMIIEMOTO (JIOIyCTUMOT0) PUCKA.

CyTh KOHIICTIIMU 3aKJIIOYAETCs B CTPEMJICHUHM K TakodW O€30MacHOCTH,
KOTOPYIO TpPUHUMAET OOIIECTBO B JaHHOE BpeMmsa. [Ipu 3ToM yuuTHIBaeTCS
YPOBEHb TEXHUYECKOTO Pa3BUTHUSA, IKOHOMUYECKHUE, COLUAITIbHBIE, MOJTUTUYECKUE
U Jp. BO3MOXXHOCTU. [IpuemieMbIii pucKk — 3TO KOMIPOMHUCC MEXAY YPOBHEM
0€30MacHOCTH U BO3MOXXHOCTAMH €€ JIOCTHKEHHUS. DTO MOXHO PacCMOTPETh B
cnenytomei curyanuu. llocme kpymHoit aBapum Ha YepHoOwbuibckoit ADC,
npaButTesibcTBO CCCP pemmio noBBICUThH HAJIEXKHOCTh BCEX SJIEPHBIX PEAKTOPOB.
CpenctBa ObuM B3STBI U3 TOCOIOKETa W, CIEJOBATENbHO, YMEHBIIUIOCH
(dbUHAaHCUPOBaHUE COLMAIBHBIX MPOTPAMM 3/IPABOOXPAHEHUs, OOpa3OBaHUS U
KyJIbTypbl, 4YTO B CBOIO O4Ye€pelb MPUBEIO K YBEIUYCHUIO COIUAIBHO-
AKOHOMHYECKOTO pucka. [IoaTomMy cieayeT BCECTOPOHHE OIIEHUBATh CUTYAIUIO U
HAXOJUTh KOMIIPOMHUCC — MEXK]Ty 3aTpaTaMH U BEJIMUYNHON pUCKA.

[lepexon K «pHUCKY» JaeT JIOMOJHHUTEIbHbIE BO3MOYKHOCTH IOBBIIIECHUS
0€301MacHOCTH TEeXHOC]EPHI. K TEXHUYECKUM, OpraHU3alOHHBIM,
aIMUHUCTPATUBHBIM J1O0ABIISIFOTCS W OKOHOMHYECKHE METOMbI YIIPABIICHUS

pPUCKOM (CTpaxoBaHHE, JCHEKHBbIC KOMIICHCAUM yiepOa, MIaTeXu 3a PUCK U
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ap.). EcTb 31paBblif CMBICT B TOM, 4TOOBI 3aKOHOAATEIBHO BBECTH KBOTHI 3 PHUCK.
I[Ipy 53TOM  BO3HMKaeT mpobOjeMa pacuera pPHCKa: CTaTUCTUYECKHUH,
BEPOSITHOCTHBIN, MOJECIUPOBAHUE, DSKCHEPTHBIX OIEHOK, COIMOJIOTHYECKUX
ompocoB u jp. Bce 3TM MeTonpl NalOT MPUONU3UTENBHYIO OLICHKY, MO3TOMY
nenecooopasHo co3daBarh 0a3bl M OaHKM JIaHHBIX [0 pUCKaM B YCJIOBHSIX
PEANnpUsTANA, PETUOHOB U T.11.
IHopsinok BbINOJIHEHHS PAadOTHI:
1. O3HakOMHTBCS C OOIMMU CBEACHUAMMU. 3aIIUCATh ONPEAEICHUS.
2. BBIMOAHUTH MIPaKTUYECKHE 3a1aUH.
IIpakTHyeckue 3a1a4u
3amaya 1. B Ttabmune 2.0 npuBenen psg npodeccuid MO  CTENEHH
WHJUBUyaJIbHOTO pUCKa (patasibHOro ucxona B roia. Mcnomnw3ys aanHbie Tadd.l
METOJIOM 3KCIIEPTHBIX OLICHOK OXapaKTEPU3YUTE Ballly HACTOSLIYIO ACATENBHOCTD U

yCIIOBUS Balieu Oyayieit paboThl.

Tabauya 2.0
Knaccupukanus npodeccnoHaabHOH 0€30MaCHOCTH
Kareropus VYcnosud Puck cmeptn
npodeCcCHOHATLHOM (Ha yemoBeKa B [Ipodeccus
JESITEJILHOCTU rom)
1 be3omacHnie 1- 10-4 TexkcTUIbIUKH, 00YBIIUKH,
PaOOTHHKH JIECHOU
IPOMBIIIIEHHOCTH, OYMasKHOTO
IPOM3BOJICTBA U JP.
OTHOCHUTEIBHO 1-10™ no [[TaxTepsl, MeTATLTYpTH,
2 Oe30IacHbIe 1-103 CYJIIOCTPOHTEIH H JIp.
OnacHble 1-10° no Pp100NIPOMBICTIOBUKH, BEPXOIa3bl,
3 1-1072 TPAKTOPUCTHI U JIp.
Oco6o Ooubire 1 JIeTYMKU-UCIIBITATEIH, IETYUKHU
4 OIIacHbIE 1072 pPEaKTUBHBIX CaMOJIETOB.
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[Tocne o6Ccyx)aeHust TUCbMEHHO CHOPMYITUPYHTE CBOIO OIICHKY.
Jlnst  pemieHuss  CICAYIOMMX 3aa4  HCIONB3yUTe  (PopMymy

OIIPpCACIICHNA NHANBHUAYAJIbHOTI'O PUCKaA

p=2 (2.1)

H
rne P — uHIuBUAyanbHBIA pUCK (TpaBMBI, THOENH, 00JIe3HU U TIp.); N — KOITU4eCTBO
peanu3alyd OMACHOCTU C HEeXeJaTelIbHBIMU TOCHEACTBUSIMU 33 ONpeeICHHBIN
nepuoj, BpeMeHH (lleHb, rog u T.4.); H — oOllee 4ucio ydyacTHUKOB (JIIOJCH,
npuOOPOB U Tp.), HA KOTOPBIX PACHPOCTPAHSAETCS OMACHOCTb.

[Mpumep pemienus 3agauu o popmyse (2.1).

Ipumep. 3agaua 1. ExxeronHo HeecTeCTBEHHOM cMepThio THOHET 250 ThIC.
yenoBek. OnpenenuTh WHAUBUIYAIbHBIA PHUCK THOEIH KUTENsS CTPaHbl TPH
HacesieHnH B 150 MJTH. 4eloBek.

Pemenne.

Px = 2,510°/1,510° =1,710°

Nmm 6ymer 0,0017. Mrade MOXKHO CKa3aTh, 4TO €XKETOJHO TpUMEpHO 17
yenoBek 10000 nmorubaer HeecTecTBEHHOW cMmepThio. Ecnu modaHTasupoBath u
IPEANOI0KUTh, YTO CPOK OMOJOTHYECKOM *u3HM denoBeka paBed 1000 ier, To
10 HAIlIUM JIAaHHBIM OKa3bIBaeTcCs, 4To yxke uepe3 588 ser (1:0,0017) BeposiTHOCTh
rubey YeaoBeka HeeCTeCTBEHHOM cMepThio Oym3ka K 1 (uu 100%).

[Tpumeuanwue. 3aech u B 3agadax Ne2,3 nannbie mpubIuxKeHsl K Poccun.

3apauya 2. OmacHocTh THOENM YelloBeKa Ha MPOM3BOJCTBE PEaU3yeTcs B
ron 7 Teic. pa3. OnpenenuTs WHIWBHAYAIbHBIM PUCK TOTUOMMX Ha
MPOMU3BOJACTBE MpPU YCIOBUU, 4YTO Bcero padoraromux 60 MIH. 4YeloBek.
CpaBHUTE MOTYUYEHHBIA PE3YbTAT C Ballleil SKCIIEPTHOM OLEHKOU U3 3aiauu 1.

3agaya 3. OmpenenuTs pPHUCK TOTHUOMMX B JOPOKHO-TPAHCIIOPTHOM
npouctiectBuu (TII), ecau u3zBectHo, uro exeroano rudHer B JTII 40 Teic.
YeJI0BEK MpU HacesreHnu 150 MIIH. yenoBek.

3agaua 4. lcnonb3ys AaHHbIE WHIUMBUIYAIBHOIO pHUCKa (aTaabHOrO
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ucxonaa B roa s HaceneHuss CIIA (manubix mo Poccuu HET), onpeaenute CBo

WHAUBUAYAIbHBIN pUCK (aTampHOTO MCXOJa Ha KOHKpETHbIM roxa. [lpu stom

MOHO CyOBEKTUBHO MEHATH KOA(PIHUIIMEHTHI U HAOOP OMacHOCTEH.

Tabnuya 2.1
NuauBuayaJabHbIi HCK THOEIN B IO/

ITpnunna Puck ITpuunna Puck
ABTOMOOUJIBHBIN TPAHCIIOPT 31074 Bo3aymnelii TpaHciopt 9.10-6
[Tanenus 9.10-5 [Taparomue npeaMeTsl 6'10'6
[Toxxap u oxor 4107 DIIEKTPUUYECKHI TOK 61070
Yromienue 3.10-5 Kenesnas nopora 4.10-6
OtpaBnenue 21070 Monuaus 51077
OrzecTpenbHOE OpYXKHE 11072 Bce npoune 4107
Cranounoe 00opynoBaHuE 11072 SnepHast sHepreTHKa 2.10-10
Bopuerit TpancnopT 9.10-6 (mpeneOperaemMo Maj. puck)

Puck oOmwmit st amepukanmna: Pogy, =610

CpaBHUTH MOTYUYEHHBIA PE3YJbTAT C PE3YJBTATOM MPUMEPA PELICHHUS.

3amayu Ha pUCK THOEIN HEECTECTBEHHOM cMepThio B Poccuu U ¢ puckom

rubenu B roa i amepukania (Pogy).

25




CIIMCOK UCITOJIb30BAHHOM JIUTEPATYPBI

1.  Pycak O.H. Tpyn 6e3 onmacuoctu. JI. «Jlennzmary, 1986, 191 c.
2. beperogonn I'T. wu Ip. be3omacHOCTh KOCMUYECKHUX II0JIETOB.

M., «Mammnoctpoenue», 1977, 320 c.

26



PACYHETHO-ITPAKTHYECKASA PABOTA Ne3. OLIEHKA
MMAPAMETPOB MUKPOKJIMMATA PABOUYEM 30HbI
MPOU3BOJCTBEHHBIX IOMEIIEHUI

[eap NpPakTHYECKOro 3aHATHUS :3aKPEIUICHHE TEOPETUYECKUX 3HAHUM,
MOJIYYEHHBIX TIpU Hu3ydeHuMn pazzaena “T'enuodusuueckue M METEOPOTIOTHUECKHUE
dakTOopa: MHMKPOKIMMAT IIPOM3BOJICTBEHHBIX IOMEIICHUH’, U (HOPMUpPOBAHUE
MPAKTUYECKUX HABBIKOB PACUETa METEOPOJIOTHUYECKUX YCIOBUM B TPOU3BOACTBEHHOM
MMOMENICHUY U TUTUCHUYECKOW OLICHKH MapaMeTPOB MUKPOKIMMATA.

OO1ue cBeneHus :

OmarM W3 OCHOBHBIX  yCloBUH  A((PEKTHBHONH  IPOM3BOJCTBEHHOM
NEATEIIbHOCTH YEJIOBEKa SIBIIICTCS OOECIeUeHHE HOPMATbHBIX METEOPOJIOTMYSCKUX
YCIOBHM B MNOMEHICHUsAX. [lapaMeTpbl MHUKpOKIMMATa OKAa3bIBAIOT CYHIECTBEHHOE
BIIMSIHUE Ha TEPMOPETYJSIIUI0O OpraHW3Ma 4YeJlOBeKa ©  MOTYT  IPUBECTH
KIEPEOXJIKICHUE WIN TIEPErPEBY TEIaA

MukpokIuMar MpOU3BOJACTBEHHBIX MOMEIICHUN - 3TO KIMMAT BHYTPEHHEU
Cpellbl ATUX IMOMEIICHUN, ONPEAECIAEMbIAd JCUCTBYIOIIMMHU HA OPTaHWU3M 4YEJIOBEKa
dbakTopaMu: CcoYe€TaHUEM TeMIepaTypbl BO3/lyXa, OTHOCHUTEJIBHOW BJIAXKHOCTH,
CKOPOCTH JIBHKEHHUS BO31yXa, HHTEHCHBHOCTH TEIIOBOTO OOJYUCHUS, TEMIIEPATYPHI
MOBEPXHOCTH OTPakAAOIIMX KOHCTPYKIMM (CTEHBI, MOJI, MTOTOJOK, TEXHOJIOTUUECKOE
000pyI0BaHUE U T.J

[Tox paboueit 30HON MOHUMAETCS MPOCTPAHCTBO BHICOTOM /10 2M HaJl ypOBHEM
MoJjia WIK TUIOIMIAJAKH, HA KOTOPBIX HAXOJATCS MECTA MOCTOSTHHOTO WJIA BPEMEHHOTO
npeObIBaHMs padOUnX.

[MpuumHOW psima 3a00€BaHUM SIBISIETCS MECTHOE W OOIIEee OXJIAXKICHHE.
[lepeoxnaxkaeHre opraHu3Ma BeIET K MPOCTYIHBIM 3a00JICBaHUSIM: aHTUHE, KaTapy

BCPXHHUX AbIXaTCIBbHBIX HYTGI;'I, ITHCBMOHMHH. YCTaHOBJ'IeHO, qTo IIpu
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MEePEOXIIKICHUNA HOT U TYJIOBUIA BOZHUKAET CMa3M COCYJIOB CIM3UCTHIX 000J0YeK
JIIXaTEJIbHOTO TPAKTA.

[leperpeBanrie BO3HUKAET MPU M30BITOUHOM HAKOIUJICHUU TEIUIa B OpraHU3Me,
KOTOPOE€ BO3HUKAET MpHU JEHUCTBUU TMOBBIIMICHHBIX TeMmieparyp. OCHOBHBIMU
NpU3HAKaMHU TIEperpeBaHus SIBJISIOTCS TMOBBIIEHUE TeMmriiepaTypsl Tena 10 38°Cu
Oosee, OOUIBLHOE MOTOOT/IETICHUE, CIa00CTh, TOJIOBHAS 0OOJb, yUallleHUE JbIXaHUs U
MyJbCa, U3MEHEHUE apTEPUANILHOTO JABJICHWS U COCTaB KPOBHU, IIyM B YIIax,
HCKa)KEHUE 1IBETOBOT'O BOCIIPUSATHUS

TennoBoit ynap — 3To ObicTpoe MOBbIIIeHHE TemiiepaTypsl Tena 40°C u Biie.
B »sTom cnydae magaer aprepuaibHOE JaBJICHHE, MOTOOTACICHHUE MpeKpaliaercs,
YEJI0BEK TEPSET CO3HAHUE.

Opranusm 4yesnoBeka 00JagacT CBOMCTBOM TEPMOPETYISIUU — MOJJICPKAHUE

TEeMIIepaTyphl Tela B ompeiesieHHbIX Trpanunax (36,1...37,2°C) Tepmoperymsius
o0OecrieunBaeT  paBHOBECHE  MEXKIY  KOJMYECTBOM  TeIUla,  HEMPEPBHIBHO
oOpa3yromierocss B OpraHu3Me 4YejoBeKa B mpolecce oOMeHa BEIIeCTB,
TEIUTONPOIYKIIMEN U M3JIMIIKOM TEIJIa, HEMPEPHIBHO BBIACISIEMOTO B OKPYKAIOILIYIO
cpeny, - TEIUIOOTIayed, T.€ COXpaHsSeT TEIUIOBOM OajlaHC OpraHu3Ma ueloBeKa.
KonnuecTBo BhIIENUBILIEHCS TEMIOTH MeHsIeTca oT 8BT 10 50 Br.
Tennonpooykyus. Temnno BeIpabaThIBa€TCS BCEM OPraHM3MOM, HO B HaWOOJIbIICH
CTENEHH B MBIIIIAX W TeyeHU. B mpomecce paboThl B OpraHu3Me MNPOUCXOAST
paznuyHble OMOXMMHUYECKHE TMPOIIECChI, CBSI3aHHBIE C JIEATEIbHOCTHIO MBIIIEYHOTO
ammapata M HEPBHOM CHCTEMbl. OHEPro3aTparbl 4YeJOBEKa, BBITIOJHSIIONIETO
pa3IMuHyI0 paboTy, MOTYT OBITh KJIaCCHU(DPUITMPOBAHBI HA KATETOPUH.

Pasrpannyenue paboT 1O KATErOpUsIM  OCYIIECTBISIETCS HAa OCHOBE
WHTEHCHUBHOCTH OOIIMUX DJHEPro3aTpar opraHu3Ma: Jierkue Quiznueckue padoTHI,
cpennue hu3nyeckue padboThl, TSKEIbIC PU3HIECKUE PAOOTHI.

K kareropuu la oTHOCSATCS pabOTHI ¢ MHTEHCUBHOCTHIO dHEpro3arpar 1o 139
BT, BbIMONHSEMBIE CHUISI U COMPOBOXKIAIOIIUECS HE3HAYUTEIbHBIM (PU3NUESCKUM

HaIPSKECHUEM.
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K kareropum 10 oTHOCATCS pPabOTBl C WHTEHCHBHOCTBIO 3SHEPro3arpar
140...174 Bt, mnpow3BoAuUMBIC CHIS, CTOS WM CBS3aHHBIE C XOIBOOH U
COIIPOBOK/IAFOIITUECS HEKOTOPHIM (PU3MYECKUM HAIpPsOKCHHEM (B MOJUrpaduuecKoi
MIPOMBITIUICHHOCTH, Ha 9aCOBOM, IIIBEHHOM MPOU3BOJICTBAX, B chepe YIpaBICHUS )

K kareropun 2a oTHOCATCS pabOThl ¢ HWHTEHCHUBHOCTBIO JHEpro3arpar
233...232 BT, Npou3BOAMMBIC CHIS, CTOSI MJIM CBS3aHHBIE C X0/1bOOM, ITepeMeIeHIEM
MEJKUX W3JCIAA WM MPEIMETOB B TOJOKEHWW CTOS WM CHIA W TPEOYIoIIHe
OTIPEICICHHOTO (PM3UYECKOTO HAMPSHKEHUSI.

K xareropum 20 oOTHOCATCA pabOThl C HHTEHCHUBHOCTBIO JHEPro3arpar
233...290 BT, cBsi3aHHbBIE C X000, IEpEMEIICHUEM U MEPEHOCKOM TskecTen 10 10
KT ¥ COMPOBOXK/IAIOIIUECS YMEPEHHBIM (PU3NUYECKUM HAMPSIKEHUEM.

K kateropuu 3 oTHOCATCS pabOTHI ¢ MHTEHCUBHOCTBIO 3HEpro3arpar 6oiee 290
BT, cBA3aHHBIE C MOCTOSHHBIMHU MEPEABUKECHUSAMU, MEPEMEIICHUEM U MEPEHOCKOMN
3HAUUTENbHBIX (cBbiie 10 Kr) TsbkecTed W TpeOyromue OoNbIIUX (HUZMIECKUX
YCUJIUN.

Temnmoornava. KonuyecTBO Temia, OTJABAEMOTO OPraHW3MOM YEJIOBEKa,
3aBUCUT OT TeMIIEpaTypbl, OTHOCUTEIBLHONW BJIAJKHOCTH M CKOPOCTH JIBHXKCHUS
BOo3ayxa. Temnooriaya OCYIIECTBISETCS MYTEM paJvallid, KOHBEKIIMH, UCIAPEHUS
noTa U JpIxaHus. s 4yenoBeka, HaXOISUIErocsl B COCTOSIHME MOKOS U OJIETOTO B
OOBIYHYI0O KOMHATHYIO OOy, COOTHOIIIEHHE COCTABJISIONIMX TEIUIOOTAAYH HMEET
cleayrolue pacnpenaenenus, % panuanuen — 45, koHBekien — 30, ucrapeHueM u
IBIXaHUEM — 25.

OCHOBHOE 3HA4Y€HUE HMEET PEryJIupoBaHUE TEIJIOOTIAYu, TaK KaKk OHa
ABIIsieTCs HanboJiee U3MEHUMBOM U yripaBisemoi. KomdopTHbie Temio onymienus y
YyeJIoBeKa BO3HUKAIOT MPU HAJIWMYMM TEIUIOBOTO OajlaHca OpraHu3Ma, a TaKxke IMpHu
YCJIIOBHM €r0 HEKOTOPOTO HAPYIICHHs. DTO OOECIICYMBACTCS TEM, YTO B OpTraHU3ME
YeJI0BeKa MMEETCS HEKOTOPBIA pe3epB TEIia, KOTOPBINA HCIOJIB3YETCS UM B Cllydae
OXJIOKJICHUS. DTOT NOTEHIMAIBHBIN 3anac Teria cocTaBisieT B cpeaHeM 8360 k/[x u

HAXOJIUTCS TIaBHBIM 00pa30M BO BHEIIIHUX CJIOSX TKaHEH opraHu3Ma Ha riayouHe 2-3
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cM OT KOXH. [Ipy M3BECTHOM yMEHBIIEHUHU 3amaca TeIUla y YelOBeKa MOSBISIOTCS
CYOBEKTHUBHO OUIYIICHHS «IIPOXJIAIbDy, KOTOPBIE, €CIIN OXJIaKICHUE MPOI0IKACTCS,
CMEHSIOTCS OLIYIIEHUSIMH «XOJIOHOY», KOUEHb XOJIOTHO

JIeHCTBYIOIIUMHA ~ HOPMATHUBHBIMH  JIOKYMCHTAMH, PETJIAMCHTHPYIOITUMU
METEOPOJIOTHYECKHE YCIIOBHS MPOU3BOACTBEHHOMU cpenbl, saBisitoress [[OCT 12.1.005-
88 «CCBT. OOume caHWTapHO-TUTMEHWYECKHE TpeOOBaHMS K BO3AyXy paboueit
3oHpy u CanlluH 2.2.4.548-96 «l'urnennueckue TpeOOBaHUS K MHUKPOKIMMATY
IPOU3BOJICTBEHHBIX MOMEIIEHUI» DTUMH JOKYMEHTAMHU YCTAHOBJIEHBI BIAKHOCTH U
CKOPOCTH JBMXCHHSI BO3[yxa B paOouell 30HE MPOM3BOJCTBEHHBIX IMOMEIIECHUN C
y4eTOM M30BITKOB SIBHOTO TEIJIa, TSYKECTH BBITIOTHAEMOM paboThl M CE30HOB TO/Ia.

B cooTBeTcCTBUM ¢ BBINIEYKAa3aHHBIM CTAaHJAPTOM TEIUIBIM TMEPUOJOM TOJa
CUMTACTCSA CE30H, XAPAKTEPU3YEMbIM CPEAHECYTOYHOM TEMIEPATYpPOU HAPYyKHOTO
Bo3myxa +10 °C.

JIOMyCTUMBIMH CUMTAIOTCS TaKHE IMapaMeTphl MUKPOKIMMAaTa, KOTOpPBIE MPHU
JUTUTEIIbHOM BO3/IEHCTBUM MOTYT BBI3BIBATH HAMPSIKEHUS PEAKIIMH TEPMOPETYIIAINH
YelI0BeKa, HO K HapYIICHUIO COCTOSIHUS 3/I0POBbS HE TIPUBOJIST.

OnTuMaabHBIMH SIBIISIOTCS TAKME MUKPOKIMMATUYECKHE TTapaMeTPhl, KOTOPbIE
HE BBI3BIBAIOT HAMPSHKCHHUS PEaKUUid TEPMOPETYNSIIIMU U 00ECTIeUUBAIOT BBICOKYIO
paboTOCIOCOOHOCTD YEIOBEKA.

Pacuer moxkasareneil MUKpOKIMMara O0a3MpyIOTCS Ha ONBITHBIX JIaHHBIX O
JaBJICHUU, TEMIIepaType M CKOPOCTH [IBIDKEHHUS BO3ayXa Ha pabodeM MecTe

IMOJYYCHHBIX ITPH 3aMCpax Ha HEM C ITIOMOIBIO COOTBETCTBYIOIIUX HpI/I60pOB

IMoka3zarean MHKPOKJIMMATA BbIYHCJISIOTCS B ciaeayomei
MOCJIeI0BATEIBLHOCTH:
1. AtMochepnoe naenenue B, [la, Ha paGodem MecTe, U3MEPEHHOE C

noMoIko 0apomerpa-anepona BAMM-1
B=B,+B,+B.+B,, (3.1)
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rae B— ucnpaBinenHoe 3HaueHne 3amepeHHoro aasienus, [1a; Bo — orcuer no
npubopy, Ila; Bm — mxanoBas mompaBka;BT — TemmepaTypHas morpaBKa, paBHas
NPOU3BEACHUIO TEMIlepaTyphl MpuOOpa Ha YIEIbHYIO TEeMIEparypy MOMNpaBKU

npubopa; Bx — nobaBounas mompaska, [a.

Puc. 3.1 bapomerp-aneponsn «<bAAM-1»
bapomerp-anepoun «bAAM-1» wusmepser armochepHOe [aBICHHE B
Ha3eMHBIX yCIIOBUAX B quana3zone remmeparyp ot 0 1o +40 C° u npu OTHOCUTENBHOU
BJIXXHOCTU Bo3ayxa 6osee 80%

2. Temneparypa BO3AYIIHOM Cpebl U3MEPSIETCS C TOMOLIBIO PTYTHBIX WM
CHUPTOBBIX TEPMOMETPOB, a TaKXe C MOMOIIBIO TepMorpadoB, 00ecreUBaIOLINX
HETPEPHIBHYIO 3aIIMCh TEMIEPATYPhl HA JICHTE 3a ONPEICICHHbINA MEpUOJ BPEMEHHU.
Temneparypy BO3AYIIHOM Cpeabl MOXHO HU3MEpPUTh TakXke€ C IOMOIIbIO
IICUXPOMETPOB U TEPMOMETPOB

3. BnaxHoCTh BO3/1yXxa — aOCOJIIOTHASI U OTHOCUTENbHASI OMPENESETCs C
NOMOIIBIO  MCUXPOMETPOB. [ICHXpOMETp COCTOMT H3 CyXOro U BJIAXKHOIO
TEPMOMETPOB. Pe3epByap BIaXHOr0 TEPMOMETPA MOKPHIT TKaHbIO, KOTOPAsl OIMyIIeHa
B MEH3YpKy ¢ BoAoW. Mcmapssce, Boia OXJIaXKAAeT BIAXKHBIM TEPMOMETP, IMOITOMY
€ro MOKa3aHs BCEIr/1a HUKE MTOKa3aHUs CyXoro.

[lcuxpomerpsl ObiBatoT THHa ABrycta (Puc 3.2) u mnepeHOCHBIMH, TuUIa
Accmana (Puc 3.3). [lcuxpomerp AccMana sBisieTcst 00j1€e COBEPIIEHHBIM M TOYHBIM
npruOOpPOM IO CPAaBHEHUIO C MCUXpOMETpoM ABrycra. IIpuHiun ero yctpoiicTsa TOT
&Ke, HO TEPMOMETPHI 3aKIIOYEHBl B METANIMYECKYIO OIpaBy, IIAPUKH TEPMOMETpa
HAXOZATCS B JABOWHBIX METAJUNTMYECKUX T'MIIb3aX, a B TOJIOBKE NMpuOOpa MOMEIaeTcs

BEHTHJISITOP C TIOCTOSIHHO CKOPOCTBIO 4 M/cC.
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Puc. 3.3 IlcuxpomeTp AccmaHna

BnaxxHocTh BO37yxa MOXKET OBITh paccuuTaHa: 1) Mo JaBICHUIO BOJISHOTO
napa, HaxoJISIIEeTroCs B BO3/IyX€ WX 2) 1O TJIOTHOCTH BOJISIHOTO Mapa

[Ipu mepBoM cmocoOe cHayajna omnpeaensercs AaBlieHue BojsgHoro mnapalO
HaxOJASIIErocsl B BO3/IyX€e IPU JaHHOU TeMIlepaType

P

en = Pra — C(TG - TE]B (32)
rie PH.B— [aBieHuMe HACBHIIEHHOTO BOJSHOTO TMapa TNpu Temmeparype 1B,
3a(UKCUPOBAHHON BIAXHBIM TepMoMeTpoM, [la;C—kodduineHT ncuxpomerpa,
3aBUCAIIUN OT CKOPOCTH JBIKECHHUS BO3JyXa OKOJIO IIApHKa MOKPOTO TepMOMETpa
(pu cxkopocTH ABMXKEHUS Bo3ayxa 110 4 m/c mpuaumarot ¢ = 0.00074, cBoie 4 m/c —

0,00066) tc m tB — Temmeparypa CyXoro H BJIaXHOro TepMomerpa,B—
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OapoMeTpuuecKoe JaBJI€HHE BO3AyXa B MOMEHT U3MEpPEeHHs TeMIleparyp
ncuxpomerpom, lla
OnpenenuB  MOpalMOHAJIbHEE  JABICHUE  BOASHOIO  Iapa,  HAXOMST

OTHOCHUTCIIbHYIO BJIA’JKHOCTBb BO3yXa

@ = Pi +100% (3.3)

rie P, — JaBieHHE HACBILIEHHOIO BOJSHOIO Tnapa npu Temmeparype I,
3a(UKCUPOBAHHON BIXKHBIM TEPMOMETPOM,

[Ipu pacueTe BIAKHOCTH BO3[AyXa MO IJIOTHOCTH BOJASHOTO Tapa
ONPEIEIAIOTCS:

a) abCOJIIOTHAS BIIAYKHOCTh BO3/yXa (Macca BOJISHOIO Tapa, CoJIepKallerocs B

BO3JyX€ MPU JaHHOUN TeMIlepaType)

_ (1000=R, ;)
(461,5(273+t.))

(3.4)

rae 461,5 — ynenpHas ra3oBas mocTostHHas BoastHoro mapa JIx/(kr *K);

0) MakcuMabHas a0COMIOTHAS BIAKHOCTh BO3/IyXa

1000 Pye (35)
max=————  —
4615=(2734+Lc)

B) OTHOCUTEJIbHAS BJIAXKHOCTh BO3/1yXa ¢

A

Q= P =100, (3.6)

Tabauya 3.0
JlaBjieHUe HACBIIIEHHOT0 BOAsAHOrO napa P, Ila npu Temneparype Bo3ayxa
t,C P, Ila t,C P, Ila t,C P, Tla t,C P, [a
0 611 10 1228 20 2328 30 4242
1 657 11 1312 21 2486 31 4493
2 705 12 1403 22 2644 32 4754
3 759 13 1497 23 2809 33 5030
4 813 14 1599 24 2894 34 5320
5 872 15 1705 25 3168 35 5624
6 935 16 1817 26 3361 36 5941
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7 1001 17 1937 27 3565 37 6275

8 1073 18 2064 28 3780 38 6625

9 1148 19 2197 29 4005 39 6991

3HaueHHEe OTHOCHUTEIILHON  BJIA)XKHOCTH Q, HAWJACHHOTO  OIMCAHHBIMU

croco6aMu, MOKET OBITh MPOBEPEHO IO JAHHBIM MICUXOMETPHUUECKON TaOIUIIBI

4. CKOpOCTh ABMKEHUS BO3/lyXa U3MEPSAETCS C IOMOIIBIO KPBLIbYAaThIX WIH
yameyHbix aHemMoMeTpoB (Puc 3.4). KpbuibuaTblii aHEMOMETpP NPUHUMAETCS IS
U3MEpeHusl cKopocTu Bozayxa no 10 m/c, a vameunsiii — po 30m/c. [lpunHnmm
JEUCTBUSI aHEMOMETPOB OOOMX THUIIOB OCHOBaH Ha TOM, YTO YacTOThl BpAIICHUS
KpBUTBYATKH TE€M OOJbIIe, 4eM OOJIbIlle CKOPOCTh IBIDKCHUS BO3ayXa. Bparmienwue
KpBUIBYATKH MEPEAACTCS HA CUETHBIM MEXaHU3M. Pa3HHIIA B OKa3aHMSX 10 U IMOCIE
U3MEpEHUs, JIeJICHHAas Ha BpeMsl HaOJIOJCHUs, MOKa3bIBa€T YMCIO JieleHuid B 1 c.
CrenmanbHBI  TapUPOBOYHBIA MACHOPT, MpEAJiaraeéMblii K KaxaAoMy MpuOopy

IO3BOJISIET I10 BBIYMCIICHHOM BEIWYHHE I[GJ'IGHI’IFI OIIPCACIINTE CKOPOCTh ABHIKCHUA

BO3/yXa.

Puc 3.4 YameuyHslii aHEMOMETP
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Puc. 3.5 Kararepmometp

CKopocCTh IBHKEHHUS BO3/lyXxa B uHTepBasie BenuyuH oT 0.1 go 0.5 m/c MoxHO
onpenenuTh ¢ nomouplo kKatatepMmomerpa (Puc.3.5). IlapoBoil karatepmomeTp
MIPEACTABISIET COOOWM CTApTOBBIM TEPMOMETP C ABYMS DPE3EpByapaMM: IIAPOBBIM
BHHM3Y U LHWJIMHApUYEeCKUM BBepxy. lllkana kataTepmomeTpa umeer agaBieHue ot 31
10 41 rpaxyca. s paboTel ¢ 3TUM IpUOOPOM €ro MpeABAapUTEIbHO HArpeBalOT Ha
BOJIIHOW OaHe, 3aT€M BBITHPAIOT HACYXO M MOMENIAIOT B uccieayemoe mecto. I1o
BEJIMUMHE MAaJIeHUsI CTOJI0a CIMPTa B €IMHUILY BPEMEHH Ha KaTaTepMOMETPE MPHU €ro
OXJIAKJICHUH CYIAT O CKOPOCTM [JIBWJKEHHsI BoO3ayxa. Jlns H3MepeHuss MalbIxX
ckopocreit (ot 0.03 no 5 m/c) npu Temneparype B MPOU3BOJACTBEHHBIX MOMEIICHUSIX
He Hwke 10C mpumeHseTcs TepMOaHEMOMETpP. DTO AJIEKTPUUECKH mpubop Ha
MOJIyIPOBOJJHUKAX, TMPUHLHUII €ro JEHCTBHUS OCHOBAaH HAa HM3MEPEHUU BEJIMYUHBI

COIIPOTUBJICHUA JdaT4YWMKa IIpyU HM3MCHCHHMHU TCMIICPATYpPbl WM CKOPOCTH ABWIKCHUA

BO3/IyXa.
Tabnuya 3.1
3HauyeHNs OTHOCHTEJIbHOM BJIA'KHOCTH
t.°C Pa3HoCTh MOKa3aHMii CyXOT0 U BIAXKHOTO TEPMOMETPOB L. - I3 °C
0 1 2 3 4 5 6 7 8 9

OtHOCcHUTEeNbHAsA BIAXKHOCTE ¢, %0

0 100 81 63 45 28 11
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1 100 83 65 48 32 16

2 100 84 68 51 35 20

3 100 84 69 54 39 24 10

4 100 85 70 56 42 28 14

5 100 86 72 58 45 32 19 6

6 100 86 73 60 47 35 23 10

7 100 87 74 61 49 37 26 14

8 100 87 75 63 ol 40 29 18 7

9 100 88 76 64 53 42 31 21 11
10 100 88 76 65 54 44 34 24 14 5

[Iponomxkenue tadm. 3.1

11 100 88 77 66 56 46 36 26 17 8
12 100 89 78 68 57 48 38 29 20 11
13 100 89 79 69 59 49 40 31 23 14
14 100 89 79 70 60 51 42 34 25 17
15 100 90 80 71 61 52 44 36 27 20
16 100 90 81 71 62 54 46 37 30 22
17 100 90 81 72 64 55 47 39 32 24
18 100 91 82 73 65 56 49 41 34 27
19 100 91 82 74 65 58 50 43 35 29
20 100 91 83 74 66 59 51 44 37 30
21 100 91 83 75 67 60 52 46 39 32
22 100 92 83 76 68 61 54 47 40 34
23 100 92 84 76 69 61 55 48 42 36
24 100 92 84 77 69 62 56 49 43 37
25 100 92 84 7 70 63 57 50 44 38
26 100 92 85 78 71 64 58 51 46 40
27 100 92 85 78 71 65 59 52 47 41
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28 100 93 85 78 71 65 59 52 48 42

29 100 93 86 79 72 66 60 54 49 43

30 100 93 86 79 73 67 61 55 50 44

CkopocTh nBIWKeHUs Bo3ayxa V, M/c , pu 3amepe ee anemomerpom ACO-3
HIOJICUMTHIBACTCS 1O (hopmyiie

V=an+h, (3.7)

Myg—n o o
%; Ny U N, — HAYAJIbHBIUM 1 KOHCYHBIM OTCUCTHI

SamM

rae N 9ucio AejieHui B 1 ¢; 11 =

10 aHEMOMETpY; 1 3aM — IPOAOIKUTEIHHOCTH 3aMepa 1Mo Mprudopy.
[Ipy BBIMIOJIHEHMM HACTOSIIETO TPAKTUYECKOTO 3aHSATHUS PEKOMEHIYEeTCS
HCTIONIBL30BaTh (PopMyIy:
V=10,45n+0,01
5.  T'uruenuueckass  OIEHKa  PE3yJIbTATOB

pacueta  mapaMeTpoB

MHKPOKJIMMATA: TPOU3BOAUTCSA IO CAHUTAPHBIM HOpMaMm, npuseAeHHbIM B ['OCT
12.1.005-88.
Tabnuya 3.2
OnrumMajibHbIE HOPMBI TEMIIEPATYPbI, OTHOCHUTEIbHO BJIA’KHOCTH U CKOPOCTH

JABHMKEHHSI BO31yXa M0 padoyeil 30He MPOU3BOACTBEHHbIX NMOMeIeHHU i

I[Tepuon Kareropus Temnepatypa, “C OrHocuTenpHas CkopocTb
I'oma Pabot BJIAXKHOCTB, % JIBYDKEHUS
BO3/yXa M/C HE
Oonee
X OJIOTHBINI Jlerkas — 1 22-24 40-60 0,1
(Temnepatypa Jlerkas — 16 21-23 40-60 0,1
Hapy>XHOT'0 Cpenneit 18-20 40-60 0,2
BO3/TyXa HIKE TsKkecTH — [1a 17-19 40-60 0,2
+10°C) Cpenneit 16-18 40-60 0,3
TsoxecTd — [10
Tsoxenas — 11
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Terutblii Jlerkas — la 23-25 40-60 0,1

(Temnepatypa Jlerkas — 16 22-24 40-60 0,2
Hapy>KHOTO Cpenneit 21-23 40-60 0,3
BO3JIyXa TsoxkecTd — Ila 20-22 40-60 0,3
+10°C u Epmme) Cpenneii 18-20 40-60 0,4

Tsoxect — [10

Tsoxenas - 11

IIpumep pacuera:

Ucxonnsiit nannsie: B,= 87937 Ila,B,, = -50 Ila, t, = 22 °C, t, = 16 °C,

At = — 1?':113, B,=+100 Ila, n,=6000, t 3am= 200c, mepro roga — TEILIbIH.
Pemenue:
1. ATtMocdepHoe naBiieHre Ha pabodem mecTe (MpU TeMIepaTypHOM
MTONPABKE)
B.=t*At =22(—10) = —220Tla
B=B,+B,+ B+ B;=87837-50-220+110 = 87667 Ila.
2. CKOpOCTh JBMKEHUS BO3/yXa IO UCXOJHBIM JIAHHBIM, TTOJIYYCHHBIM TPU

oMoty anemomerpa ACO-3. [Ipu uncne naBnenuii B 1c

n="c""s _ 6040 —2°°° —0 2 gen/c
200

FaM

CKOpOCTh ABMXEHUS BO3/lyXa COCTABJISET;
V=0,45n + 0,01 = 0,45 * 0,2+ 0,01 = 0,10 m/c
3. OTHOCHUTENBHAS BIAXHOCTh BO3JyXa IIO JABICHUIO BOASHOrO mnapa. Ilpu
JaBJICHUH HACBIILIEHHOTO BOASIHOTO Iapa IMpH TemIiepaType cyxoro tepmometpa PH.c
= 2644 Ila u Temnepatype BiaxxHoro repmomerpa P H.B = 1817 Ila n napumansHOM
JABJICHUY BOJSHOTO I1apa B BO3JyXeE:

P_=P,, —C(t.—t)*B=1817—0,00074 (22— 16) = 87837 = 1427 Ila

OTHOCHTCIIbHAA BJIAKHOCTDL BO3ayXa:
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_Bm00 2 127100 54y
= T o6aa o c . OE

H.C
36. OtHOCUTENbHAS BJIAKHOCTH BO3AyXa IO IUIOTHOCTH (Macce) BOISHOTO

napa. [Ipu abcomoTHOM BIaXXHOCTH BO3IyXa:

_ 1000%R,,  1000%1527
~ 461,5(273+1t.) 4615(273+22)

= 10,48 r/m?

N makcuMaJIbHOM BIIAXKHOCTH BO3yXa:

A, = m_ouxPH,E _ 10?0”26“ = 19,42 r/M>0oTHOCHTENbHAS BIAKHOCTD
461,5(273+t,) 461,5(273+22)
BO3/lyXa paBHA:
4 100 10’48100 549
Y dpe 1042 7

3B. IIpaBWIIBHOCTH MPOU3BEIECHHBIX IOACYETOB ¢ MOATBEPKIAIOT JIaHHbBIE
tabnuipbl. [Ipy pa3HOCTH MOKa3aHUN CyXOTro U BJIAXKHOTO TEPMOMETPOB [C — TB = 22

— 16 = 6 °C oTHOCHTEIBHAS BIAXKHOCTh BO3IyXa @paBHa 54%

Bapuanrsl 3a1aHuii

JInst BBIMOJMHEHUsS] 3aJaHUsl JAIOTCS CIEAYIOIIME TOKa3aTeIu: OTCYET IO
6apomerpy Bn Temmneparypa Bo3zayxa mno cyxomy (Tc) u BraxHomy (TB)
TepMOMETpaM TicuxpoMerpa, HaudaiabHbli (NH) ¥ koHeunbli (Nk) orcueTsl MO
aHEeMOMETPY, MPOJOJDKUTEIBHOCTh 3aMepa CKOPOCTH JIBMXKCHHUS BO3Ayxa [3am,
nepuoj; rojaa (XOJMOMHBIN, Teruiblid) s oTcueTra CKOPOCTH MABMXKEHHS BO3IyXa
UCIIOJIB30BaTh (HOPMYITY

V=0,45n+0,01

NHTEHCUBHOCTH TETJIOBOTO U3JIyYEHHUS Ha pabodyeM MecTe moJiaraTh paBHou 50
B1/M?. UncnoBble 3HaUEHUS MCXO/HBIX JAHHBIX IPUBEIECHBI B Ta0nuIe 3.3.

Tabnuya 3.3
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YuciioBble 3HaYeHHUS MONPABOK K OapoMeTpy

Bapua BB, I1a Bm, | At,Ila| Ba,Ila | Tc, | TB,"C | Nu Nk | T 3am, [Tepuon roma
HT Ila "C °C

1 110146 | -100 | -10 | +100 | 23 | 18 | 6000 | 6246 | 140 X 0o THBIN

2 105752 | -100 | -10 | +100 | 22 | 16 | 6107 | 6138 | 155 To xe

3 97989 +75 -10 | +100 | 18 | 13 | 6357 | 6407 | 160 To xe

4 90498 +25 -10 | +100 | 17 | 11 |6841|6909 | 170 To xe

5 94232 +150 | -10 | +100 | 16 | 11 |6944| 7051 | 200 To xe

6 103379 -50 -10 | +100 | 24 | 17 | 6107 | 6387 | 150 Temubii

7 107509 | -100 | -10 | +100 | 23 | 17 | 6305|6696 | 187 To xe

8 89371 0 -10 | +100 | 22 | 15 | 6421|6501 | 190 To xe

9 94263 +150 | -10 | +100 | 20 | 15 | 6725|6830 | 175 To xe

10 96946 +100 | -10 | +100 | 19 | 12 | 6100 | 6176 11 To xe

[Topsinok BeINOIHEHUST PAOOTHI
1. Pacuer n opopmiieHre npakTuyecKoi padoThl IPOBECTH B COOTBETCTBUU

C IpUMEPOM pacueTa. BapruaHThl 3a1aHUN ONIPEECTIAIOTCS TIP-EM.

2. Pe3ynbTaThl

pPacucToOB

MHUKPOKJINMaTa

IMPOU3BOACTBCHHOM IIOMCHICHNUH 3aHCCTU B Ta6J'H/II_[y.

Ha

pabouemM MecTe B

Tabnuya 3.4
IIpuMmep 3anmoiHeHUs1 TAOTUIBI
Temnepatypa Bo3ayxa OTHOCUTENBHAS BIAXKHOCTh CKOpOCTb IBUKECHUS
% BO3/IyXa
< < < < <
S = 2 | E E = 2 B E = 2
Q = = S Q s el s > = 8 =
o < § o O «© § o O « § o,
DR S T o) - o)
= jas) 2 s =~ = ® 2 an) =~ = = 2 s
= < =~ M o = ) o =
2 E o 2 9 E o 2 9 E o
< == s 2 EE s 2 EE
o O = S Q. O S =Y O
3. Ha ocHOBaHMM TIOJTy4YEHHBIX pE3YJbTATOB OIPEICIUTh KaTETOPHUIO
paboT, B COOTBETCTBUU C TIEPUOJIOM TOjIa.
4, OTBETUTH HA KOHTPOJIBHBIE BOMPOCHI.
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KonTpoabHBIE BONPOCHI

1. YTO MOHMMAIOT O] MUKPOKJIIMMATOM ITPOU3BOACTBEHHBIX TOMEILICHHI?

2. OnummTe xapaktep NEeHCTBUS KIMMAaTHUYECKHX (PaKTOPOB HAa OpraHU3M
YEJIOBEKa.

3. B yeM coctouT HOpMUpOBaHUE BO3JCHCTBUN KIMMATUYECKUX (PAKTOPOB

Ha 4yeJioBeKa?

4, Kax ompenensroT gaBieHue, TeMIepaTypy, OTHOCUTEIBHYIO BIAXXHOCTh
U CKOPOCTb JIBMYKEHUS BO3/1yXa?

5. HazoBute crocoObl M CpeAcTBa HOpMaIM3allMM MUKPOKIMMAara Ha

pabounx MecTax.

PACYHETHO-ITPAKTHYECKASA PABOTA Ned4. PACYHET
TEIIJIOBBIJIEJTEHUA U BOPLBA C U3BBITOYHBIM TEILJIOM
B IIAXTAX

Heab npakTuyeckoro 3aHATHA - 3aKPEIJIEHUE TEOPETUUYECKUX 3HAHUM,
HOJyYEHHBIX NpU M3ydeHUU TeMbl «KoM(popTHbIE yCIOBUS KUZHEACATEIbHOCTHY, U
OBJIAJICHUE METOIAMKON pacuera TEIJIOBBIIEICHUN B BBIPAOOTKH TIyOOKHUX IIAXT U
BbIOOpA TEXHUYECKHUX PELICHU 110 O0phOE ¢ U30BITOUHBIM TEIIOM.

OO0mue cBemaenus. Kimmarnueckue ycioBHsi B TOA3EMHBIX BbIPaOOTKaX,
0COOEHHO B IJIyOOKMX IIAXTax, Kak MPaBUJIO, OTIMYAIOTCA OT KIMMaTHYECKUX
yCIIOBUM HA 3EMHOM TMOBEPXHOCTH. MUKpPOKIMMAT TOPHBIX BBIPAOOTOK (T. €.
NEUCTBYIOLIEE B HUX HA OPraHU3M 4YeJIOBEKa COYETAHHME TEMIEPATYpPBI, BIAKHOCTH,
CKOpPOCTHU JBW)KEHHMS BO3JyXa, €ro JaBJICHHS W TEMIepaTypbl OKPYKaroUIUX
MOBEPXHOCTEH) B 3HAUUTEIBHOM CTENEHU 3aBHCHUT OT TEIIOOOMEHHBIX MPOIECCOB,
NPOUCXOMAIIMX Ha MyTH JABMXKEHHUS Bosayxa. [log BozmelcTBHEM 3THX IMPOIIECCOB
TEeMIlepaTypa IIAXTHOTO BO3[yXa B BbIPAOOTKAX CYIIECTBEHHO IOBBIIIAETCA C

YBCIIMYCHUCM FJ'IY6I/IHBI BCACHHUA I'OPHBIX pa60T.
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HarpeBanue Bo3ayxa, ABIKYILETOCS 1O TOPHBIM BbIpaOOTKaM, MPOUCXOJIUT B
pesyJibTare:

- TEII000MEHAa MEXIY HOTOKOM IIAXTHOTO BO3/AyXa U OKPYXKAIOIIUM
BBIPaOOTKH MaCCUBOM TOPHBIX MOPOJ, T. €. OXJIXKICHUS TOPO/I;

- €CTECTBEHHOTO a/InabaTUYeCKOro CHKaTHsl BO3JyXa MPHU JIBWKCHHUU €ro
BHU3 110 BEPTUKAJIBHBIM U HAKIIOHHBIM BBIPA0OTKAM;

- M3MEHEHUS COJICP)KaHUs BIIaTd B BO3yXe€;

- TEII000OMEHAa MEXIy BO3JIyXOM M TIIOA3EMHOM BOJOW, TEKyIIeH 1o
BbIpabOTKaM;

- OKHCJICHUS yTJIsl, YTOJIBHOU MUK, CYTb(PUAHBIX Py, KPETIEKHOTO Jieca
U HEKOTOPBIX JPYTHX BEIIECTB;

- OXJIQKICHHS OTOUTHIX U TPAHCIIOPTUPYEMBIX MacC YISl ¥ TIOPOIBL;

- paboThl TOPHBIX MAILIUH U MEXaHU3MOB,

- BBIJIEJICHUS] TEIJIa OCBETUTEJIbHBIMU YCTAHOBKAaMH, 3JIEKTPUUECKUMHU
KabessiMu, TpyOOIIpOBOIaMHU CKAaTOr0 BO3/yXa, TEJIOM YEJIOBEKa, a TaKkKe JEeHCTBUS
JIPYTUX BTOPOCTENEHHBIX (PaKTOPOB.

- Bri3BanHoe mepeuncieHHbIMUA (aKTOpaMy TpUpalleHre TeMIepaTyphl

mraxtHOTo Bo3ayxa (0C = K), MoxeT ObITh ONpeIeieHO U3 BhIPAKCHUS

_ IQy
At = o (4.1)

rae 2Q; - CyMMapHOE KOJIHYECTBO TEIUIOTHI, WAYIICe Ha HArpeBaHHWE BO3IyXa,
k/x/a; C, - ynenbHas TEIIOEMKOCTh BO3AyXa IIPM IIOCTOSHHOM JABJICHHH,
kJx/(kr-K); p - mIoTHOCTB BO3IyXa, KI/M>; V - 00BEMHBII pacxos] BO3ayXa, M /4.
[[TaxTHBIA BO3MYyX YyXe Impu Temneparype cBbime 25 °C  oka3bIBaeT
OTpULIATEIIbHOE TEIJIOBOE BO3JEWCTBHE Ha (DU3MOJOTUIO U THUTHEHY Tpyna
no/3eMHbIX pabounx. [Ipu 3aaepxke oTauM TEJIOM YeIOBEKa HAKOMUBILETOCs B HEM
TeIla BO3HUKAET NEPErpeB OpPraHU3Ma, OCIOXKHSIIOUIMN MPOTEKAHWE KU3HEHHBIX
nporteccoB. UpesMepHblid eperpeB Oprann3Ma BbI3bIBACT YXYAIICHUE CaMOYyBCTBHUS

YCJIOBCKaA, INPUBOAUT K CCPHC3HBIM 3a00J1€BaHUSIM (B HanoOoIee TOKEIBIX ClIy4daix - K
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TEIJIOBOMY yJIapy, WA CTPECCY, WM JaXe K CMEpPTH), YBEINUYUBAET BEPOSTHOCTD
TpaBMaTHU3Ma, CHI>KAET IPOU3BOAUTEIBHOCTD TPYA.

N3menenue temmepaTypbl Bo3ayxa (M Apyrux napameTpoB MHKPOKIMMAaTa) B
MOJI3EMHBIX BBIPA0OTKAaX OKa3bIBaeT BIUSHUE Takke Ha (PU3MKO-MEXaHUYECKHE
CBOMCTBA FOPHBIX MOPOJ ¥ Ha O€30IMaCHOE COCTOSTHUE COOPY>KEHUN U BBIPAOOTOK.

Pacuer BbIeNIeHHS TEIJIOTHl B BBIPAOOTKH TIIyOOKHMX IaxXT BEAETCA IO

CJICAYIOIHM 3aBUCUMOCTSM.

1. Tennoevidenenue npu oxnaxcoenuu 20pHvlX nopod. KonndectBo
TeTOThl  Qoxy, KJ[K/4, BBIIESAIONMIEECS BCIEACTBHE OXJIAKIACHUS OKPYKAIOIINX
BBIPAOOTKY TOPHBIX MOPO/I, OMUCHIBACTCS ypaBHeHHEM HbIOTOHA /11 KOHBEKTUBHOIO
TerI000MeHa

Qoxn = K PI(t; — L), (42)
rae K. - koahPUuIueHT HecTalMoOHApPHOTO TEIIO0OMEHa MEXKy MacCHBOM TOPHBIX
mopoxg u BosmyxoM, kIDk/(M%u-K) (paccumrsiBacTcs mo (opMylie, IPHBOIUMOl
Hwke); P u | - mepumerp u jaimHa BeIpaOOTKH, M; t, - e€CTeCTBEHHas TeMIiepaTypa
HEOXJIAXKIEHHBIX OO/ Ha JaHHOM rry6oune, (°C = K, pacueT NpUBOAMUTCS HIDKE); t,=
t.s - JOIycTHMas TeMIeparypa Bo3dyXa B Bbpabotke, ‘C (IpHMHUMAETCS COTJIACHO
[IpaBunam 6€300aCHOCTH).

Koaddunuent K, KI[)K/(MZ-II-K) onpenensercs no hopmyrie

A 1 1
Ki=—7 |77+ —————]|, (4.5)
1+ zRg | A
zagRa -\,IﬂuT{l-'-Z&oRaj

rae A - Ko3G(GUIHUEHT TEIIONPOBOAHOCTH MOopoasl, KJx/(M-u-K) (mpunumaercs mo
Ttabn. 3.1); oo - cymmapHbii KO3h(UIIMEHT TEMIOOTAAYd OT CTEH IIaXTHOU

BBIPAOOTKH K BO3AYXY, kJ[x/(M>a-K) (pacder mHmke); R, - SKBHBaICHTHbIIT paauyc

BEIpaboTKH, M: R, = \E =0.564/S , a - KO3 UITUEHT TEMIIEPaTypOIPOBOTHOCTH
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}.

2
OPOJIbI, M7/4: @ = (mpuauMaetcs o Ttadia. 3.1); ¢, - yaenabHas TenI0eMKOCTh

Cn'Pn
3
nopoabl, kJ[x/(kr-K) (mpuaumaercs mo tabn. 3.1); p, - MIOTHOCTh MOPOJIBI, KI/M
(mpuHuMaetcs o Tabn. 3.1); T - pacueTHOE BpeMs Mpolecca TEmoJIooOMeHa, 4

(HaHpI/IMCp, npu AJIUTCIBHOCTHU IIpOoLCCCa TeroooMeHa 4 roga 3HAQYCHHUC T -—

4-365-24= = 35040 u).

Tabauya 4.0
TenyioBasi XapaKTEepuCcTuKa nmopoa
Topona p, Kr/M° Cy KJIK/(KT-K) A, kJx/(M-a-K) a, M/a
Ilecyanuk
(LlenTpanbubiii Jlonbacc) 2475 0,854 9,211 0,00436
['muHUCTEIE U IECYUAHUCTBIE 2450 0,904 6,363 0,00287
CJTaHIIBI (TaM Ke)
Yromub (Tam xe) 1225 1,184 1,051 0,00073
Bypsriit yrons 1210 1,130 0,913 0,00067
(UensOunckuii 6acceiin)
KameHnHslit yromib 1275 1,055 0,963 0,00072
(KaparanauHckuii 6acceiin)
VYTaucTeIi cliaHer 1765 1,021 3,006 0,00167
I'muHuCTEIN caHel 2433 0,992 3,354 0.00139
3MeeBUK 2690 0,950 5,694 0,00223
['panuT 2722 0,917 7,972 0.00319
CepHblil KOM4€eIaH 4620 0,908 15,010 0,00358
(Jerrsapckoe MECTOPOKACHUE)
Mennblii KoTdeIaH (Tam xKe) 4716 0,862 15,165 0,00373

CymmMmapHbIii K03 (UIMEHT TEeTTO0TIaYH C TTIOBEPXHOCTH TOPHOUM BBIPAOOTKHU
oo, KJK/(M*-4-K), HAXOZUTCS UX BBIPAKCHHS
a, = a, + a,,
TJI€ Ol - KOHBEKTHUBHBIM KOA(DPHUITMEHT TEIJIO0TAaYH OT CTEH BBIPAOOTKH K BO3IYXY,

KK/ (M>9-K)

44




0.8 I_,J'D.S

a,=29- 4,1868F= 12,14F

rac V - CKOpOCTh IBMXKCHHA BO3yXa B BI)Ipa6OTKC, M/C; ﬂa - DKBUBAJICHTHBIN

45 .
auaMeTp BeIpaboTku, M: [, = 2 O - K0P (PUIIMEHT, YYUTHIBAIOMIMNA HCTIAPECHUS

BJIaT'Ml C MOKPBIX CTCH BBIPaOOTKH, KJ[K/ (MZ"-PK)

a, =13 1,

rme B - xoddduiment Maccoormaun (koddduument wucmapenus), kr/(M>u-K),

npunuMaetrcs paBHbiM 0,01 - mist crBosoB, 0,15 - I KanmuTalbHBIX BBIPAOOTOK,

0,03 - mist 1aB; I - TerI0Ta MapooOpPa30BaHUs BOBI, TPpUHUMAETCS I = 2256 kJK/KT.
Temneparypa ropasix mopoj B maccuse t, , °C, Ha 3amanHoi royoune H, m,

OT 3€MHOM MOBEPXHOCTH ONpeAesieTcs 1Mo GopMyiam:

ta=h t,+"—2 wmnt, = h-t,+ (H— Hy)S, (4.6)

e
rjae t, - TemnepaTypa nopoj HeUTPaILHOTO CJIOS (30HBI C TOCTOSTHHOM TeMIepaTypoi
MOpoJ])) B JAaHHOW MECTHOCTH; IMPUHUMAETCS MNPUMEPHO PABHOM CpPETHEr0J0BOM
TEMIIEPAType BO3IyXa Ha 36MHOM IOBEPXHOCTU B JaHHOM paiione, °C; t, = 8,5; 2,5;
2,5; 3,0 °C mna ycnosuit coorBerctBeHHO JlonOacca, Kysbacca, Kaparanmel u
Mocbacca;  Hy - rmyOuHa (TonmumHa) HeWTpanpHOro ciosi, M: Hy = 20-40 m; I, -
reoTepMUYEcKasl CTYIEHb JAaHHOTO paiiona, M/°C: B cpemneMm I, cocTaBiseT Uist
yroybHbIX MecTopoxaernii 30—40 m/ °C, pyausix 50-140 M/ °C, vedrsaapix 15-20 m/

°C; 8 - reorepMuueckuii rpaauent, “C/m.

2. Tennosvioenenue npu cycamuu 6030yxa. KommdecTBO TermmoThl Q.
kJk/4, BBIIENAIONICECS TPU JIBIDKCHUHM BO3JyXa BHHU3 TI0 BEPTHKAJIBHBIM H

HaKJIOHHBIM BBIpa6OTKaM, OnpeCACIIsICTCA BEIPAKCHUCM

vEIH — - » »
== —0,00981-p-V,-H, (4.7)

Q.. =9,81-p

€ p - IJIOTHOCTh BO3/YyXa, KF/M3; V; - KOJMYECTBO BO3iyXa, MPOXOJIAIIETo IO

BHIPaGOTKE (0OBEMHBIH YacoBOM pacxox Bosayxa), Mo/u: V. = 3600 - v- S;
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V - CKOpOCTh JBIDKEHHUS BO3AyXa B BBIPaOOTKE, M/C; S - IUIOIIAAb MOMEPEUHOTO

2. .
ceueHus BbIpabOTKH, M*; H - TilyOuHa pacnoIoKeHUs BEIPaOOTKU, M; JUIsI HAKIIOHHOU
BBIPAOOTKHU

H=1,-sinvy, (4.8)

rae |, - JMHa HAKITOHHOM BBIPAOOTKH; \J - YTOJI HAKJIOHA BBIPAOOTKH, TPaJI.

3. Tennoevidenenue npu oxucaumenvHvlx npoyeccax. KommuectBo
TeroThl Qo, KJ[K/4, oOpasyromieecs: mpyu OKUCICHUU YIJIsI, YIJICHOCHBIX CJIAHIICB,
CyNnb(DUAHBIX Py U JPEBECUHBI, MTOACUUTHIBaeTCA 1o popmyie A. @. Boporaesa

Qox = o " V- P-1, (4.9)
TA€ (ox - TEIUIOBBIJEICHUE B PE3YIHTATE OKUCIUTEIBHBIX MPOLIECCOB, TPUBEICHHOE K
CKOPOCTH [BWKEHHS BO3Iyxa B BhIpaboTke, V = 1 wm/c, KJDK/(M>4); (ox MOXKHO
npuHAMATh paBHEIM 12-21 kJIK/(M*).

4. Tennoevioenenue om mecmHblX UcmouHuko8. K MECTHBIM HCTOYHUKAM
TEIJIOTBI ~ OTHOCAT  DJIGKTPOJBUTATENHM,  TpaHCHOPMATOPBI,  CBETHJIHHUKH,
AJIEKTpUYECKUEe Kalenu, TpyOONpoOBOJBI CXKATOTO BO31yXa, IMHEBMATHUYECKUE
JNBUraTeNd, NIPYyTHE TEIUIOBBIACISIONINE MAallWHbI, MEXaHU3Mbl U YCTpPOMCTBa, a
Tak)Xe padoThl, MPOU3BOJAUMBIC C MPUMEHEHHEM OETOHA Ha y4acTKE BHIPAOOTKU WJIU
B MpH3a00MHOM 30HE, KOT/1a TETUIO BBIJEISETCS MPU €r0 OTBEPICHUH.

Pacuetnbie GopMyInbl i OnpenesieHrs] KOJWYECTBA TEIIOThl OT MECTHBIX
HMCTOYHUKOB UMEIOT CJICIYIOIINI BU/I;

4.1. TeroBbiAeNieHUE TIpU paboOTe 271eKmpoodsuzamesieii TOPHBIX MAIUH U

ocserieHus Q,,, kJx/4

3600-N porpks

Q=—""7"-, (4.10)

n
rae€ Npop - moTpebisgeMas MOIIHOCTb JJIEKTPOABUTATENIE M OCBETHTENBHBIX
ycTaHOBOK, KBT; K, - koaddunuenT 3arpy3ku obopynoBanus Bo Bpemenu: k, = 0,8;

1M, - K. T. 1. 2JIEKTPOABUTATENS: 1), = 0,95.
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4.2. TennoBbiaeneHue B BoIpaOOTKY (CTBOJ, YKJIOH, OpeMcOepr u Ap.) mpH

SKCIUTyaTaruu Jiebedok Q,, xkJx/q:
- IpH ToIbeMe Tpy3a aebeakoit @, = 3600-N, - k4 (1 - T]M);
- IIpU cycke rpy3a jgeodenkont Q.. = 3600 N, - k.
rie N, - ycTaHOBJICHHas MOIIHOCTh OJJIGKTPOJIBHTATENA JieOenaku, kBT, mn, -

MEXaHWYEeCKUH K. 1. 1.: M, = 0,8.

4.3. TennosslaeneHue npu pabore mpancgopmamopa Q.,, kJx/4
Qrp =3600-N,, - Py, (4.11)
rne Ny, - MomHOCTe TpaHchopmaropa, KBT; p;, - TEIIOBBIE MOTEPU
TpaHcdopmaropa: py, = 0,04-+0,05.
4.4. TeruiOBBIICIICHUE TIPU 3aTBEPJICBAHUM MOHOJUTHOW OemOHHOU Kpenu

Qs, KJIK/4

Qs=qs-P-1; (4.12)
e (s - YIeIbHOE BBIICICHHE TEIUIOTHI NIPU OTBEpACBaHMH OeroHa, KJIDK/(M2-1);
npuanMaercst s = 200400 xJ[x/(M%/4); P - mepumerp BbIpaboTkH, M; |, - mimHa
ydacTka OE€TOHUPOBAHMS, KOHTAKTHUPYIOIIETO C BEHTWISIMOHHOW CTpyed 3a OJUH
ITAKJT TIPOXOJIKH, M.

4.5. TenoBbifieieHNE TIpU 63pblée BB. B BoipaboTke 0O0JIBIIOTO CEYSHUS TIPU
ucronszopanun 6onee 100 xt BB rtemoBsineneHue npu B3pbiBE Qg KK/,
paccuuTbIBaeTcs Mo hopmyse

Qsap =0,8- (esp - M3, (413)
r1e Ogp - YACIbHOE TEIUIOBbLAEACHUE NpH B3pbiBe 1 kr BB, xJlx/kT; M, - macca
3apsia, Kr.

Tabnuua 4.1
Pexomenayembie 3HAYEHNS (g, 11 NPUMeHsieMbIX BB

Ammonut [1DKB-20 3360 Ammonut AIT-5KB 3780
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Vraenur J-6 2570 AMMOHUT cKaIbHBIN Nel 5400
[ToO6eaut BII-4 3810 Ammonut Ne 6 KB 4290
Ammonut AIT-47KB 3560 Urnmaaur 3790

4.6. TennoBbiAeneHUe MPU padOTE MIAXTHBIX 6EHMUIAMOPOE TIPOUCXOINUT B
pe3ysbTaTe paboThl AJIEKTPOABUTATENS], BHYyTPEHHUX MOTEPh SHEPTUU B BEHTUISATOPE
U a’poJIMHAMUYECKOro cxkaTusi Bo3ayxa. KommuecTBO TEmIOTHI  Qpey, KJDK/4,

MOCTYTIAIOIIEE B BRIPAOOTKY MPH pabOTE BEHTUIIATOPA, BRIpAXKAETCs (hOPMYIIOH

hg
1000

=36V, 2=, (4.14)

By Y

Q.eee = 3600-V,,

rae Vg - KOJUYECTBO BO3yXa, MPOXOJAIIETO MO BhIPAOOTKE (CEKYHIHBIM pacxon),

m’/c; h, - aenpeccus BeIpadboTkw, Ia;

h,=a,-P-1g, (4.15)

7€ O, - KOO(POHUIIMEHT a3pOoMHAMHYECKOTO COITPOTUBIICHUS TPEHUS BHIPAOOTKH,
2, 4 2, 2.
H-c*/m" =TIla- ¢“/m%; P, |, S - mepumeTp, AaMHA U IUIOIIAIb OMEPEYHOIO CCUCHHUS
2.
BBIPAOOTKHU, M, M, M*; V - CPEIHSSI CKOPOCTh JBIKCHHS BO3/IyXa IO BBIPAOOTKE, M/C;

Ny =M "Ny "My (4.16)

N = 0,6+0,8; N = 0,85+0,95 1 M, - K. M. A. COOTBETCTBEHHO BEHTUJISATOPHOMN
YCTAHOBKH, BEHTUJISITOPA, IBUTATENSI U PEAYKTOpHOU (N, = 1) win pemeHHo# (n, =
= 0,9+0,95) nepenau.
[ToncraBmnss (4.15) B (4.16) u yuuTsIBast, 94T0
V.= v-Sm, (4.17)
nostyaum (kx/4)

QEEH = 3!'5 Ty P - E:II_ (418)
BV

4.7. TemnoBbiaeneHue mpu padore sirodeir Q,, kJx/4a

Q.?I =y Mg (419)
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rae (, - KOJMYECTBO TEIUIOTHI, BBIIEISAEMOE pabOTaIONIMM YeIOBEeKOM, KJ[K/4-uen
0, = 1050+2500 x/[x/4-gen.; N, - YKCIO OJHOBPEMEHHO Pa0OTAIONIUX JIIOJICH B
BBIpaOOTKeE.

5. Oowee mennoevidenenue B BHIPAOOTKY Quon, KJXK/4, Haxomurcs

CYMMHPOBAHUCM BCCX HAaCTHBIX BLII[GJIGHI/Iﬁ TCIIJIOTHI

Qosw, = Zi=1 U (4.20)

Cnocoob1 HCKYCCTBCHHOI'0 OXJIAKICHUA IIAXTHOI'0 BO3yXa

[{eapi0 MCKYCCTBEHHOI'O OXJIAXACHHS IIaXTHOTO BO3AyXa SBJISIETCS OTBOJ
OTIPENETICHHOTO («H3JUIITHETO») KOJMYECTBA TEIUIOTBI OT HEro TPH ITOMOIIH
OXJIAK/IAIOMIETO  BellecTBa. Temio OT BO3AyXa MOXHO OTBECTH IyTeM
COTIPUKOCHOBEHHMSI TIOCIICTHETO ¢ KaKOW-TM0O0 XOJIOIHON MOBEPXHOCTHIO WM IyTEM
CMEIIEHUS eTo ¢ ra3000pa3Hoi CTpyell, UMEIOIel TeMIEepaTypy HIKE TeMIIEpaTyphbl
BO3/yXa.

bops0a ¢ M30BLITOYHBIM BbljIeJIEHHEM TEILUIOTHI B TOPHbIe BHIPAOOTKH
Be/IeTCS M0 HECKOJIBLKIM HANIPABJIEHUSIM:

- TpemoxXpaHeHHE BO3AyXa OT HATPEBaHUS MPH €ro ABMIKEHUU K MECTaM
MOTPEOJICHHUS;

- OXJIAXJIEHHE BO3ayxa 0€3 MPUMEHEHHUS CHEIHAIbHBIX XOJOIUIbHBIX
MaIlTiH;

- OXJIOXJEHHWE BO3JlyXa C MPUMEHEHUEM XOJOJIWJIBHBIX MAalluH
(KOHAMITMOHUPOBAHKE).

CriocoObl TIpeAyNPEeKICHUSI HarpeBaHMs IIAXTHOTO BO3JyXa BKIIOYAIOT B
ce0s ciemyroree:

- YBEIIMYCHHUE KOJIMYECTBA TI0JIaBaEMOTO0 B BBIPAOOTKM BO3AyXa ITyTEM
MOBBIIMICHUS] MOIIHOCTH BEHTHJISTOPHBIX YCTAHOBOK, YBEJIWYEHUS CKOPOCTH

TIBYDKEHUS BO3/IyXa, PACHIMPEHUS CEUCHUN BO3TYXOIOAAIOIINX BHIPAOOTOK;
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- 3aMCHAa MalllMH C JJICKTPOIIPpUBOAAM MallMHAMKW C ITHCBMATHUYCCKUM

MIPUBOJIOM;

- TeIJIO- U TUAPOU3OJISIHS CTEH BhIPaOOTOK;

- TEIJIOM3OJSIUST W TIIATEJIIbHOE  YIUIOTHEHUE  BO3AYXOMOAAIOIIUX
TpyOONPOBOIOB;

- NpenynpexJeHUe BO3HUKHOBEHUSI WHTCHCUBHBIX  OKHUCIUTEIbHBIX
MIPOLIECCOB;

- COKpallleHHWE MYTH JIBMXKEHMsI BO3JlyXa K MecCTaM MOTpeOJeHUs: myTeM
BBIOOpAa COOTBETCTBYIOIIEH CXEMBbl MPOBETPUBAHUS, MPOBEACHUS JOMOJIHUTEIBHBIX
BBIPAaOOTOK M CKBaXKHH;

- I0ojaya BO3JyXa K MecTaM NOTpeOJIeHUs IO CIEUUaIbHO MPONIEHHBIM
BBIpa0OTKAM, TJ€ CKOPOCTb JBWXKEHUS BO3JyXa MOXKET OBIThb CYIIECTBEHHO
YBEJIMYCHA,

- 3aMEHa  BOCXOJSILEro  MPOBETPUBAHHUA  OUUCTHBIX  BBIPAOOTOK
HUCXOJSIUM MPOBETPUBAHUEM (TIPU COOIIOJICHUM COOTBETCTBYIOIIMX TPeOOBaHUMN
I1B).

Jl1si  mpeAoTBpAallleHUs1 HarpeBaHMsi Bo3Ayxa 0e3 NpUMeHEHUs:
XO0JIOAUJIbHBIX MALIMH MCIOJIb3YTCH CIeAYIOLIHe CIIOCO0bI:

- OCylleHHe BO3JIyXa cOpOeHTaMHu, T. €. BEIIeCTBaMU, CIIOCOOHBIMU
MOTJIONIATh BJIary U3 Bo3AyxXa (HampHUMep, XJIOPUCTHIM KAJIbLIUEM);

- OXJIAKJEHUE BO31yXa JbJ0M;

- OXJIAKIEHUE BO3[yXa JKUJIKUM BO3JAyXaMm, MPU HCIAPEHHUU KOTOPOTO
MOTJIOIIAETCS 3HAYUTENIbHOE KOJIMYECTBO TEIJIOTHI;

- OXJIAKIEHUE BO3JyXa CXaTbIM BO3JyXaMm (Hampumep, OT IHEBMO-
KOHJIUIIMOHEPOB);

- OXJIAXKIEHUE BO3/yXa BOJIOM: nyTeM HEMOCPEICTBEHHOIO
COTIPUKOCHOBEHHUS OXJIAXKIAIOIIEH BOJBI C BO3AYXOM JIHOO uepe3 MOBEPXHOCTh TPYO,

rac BO3AYyX OXJIAXKIACTCA B ClICIMAJIbHBIX TCHJIOO6M€HHI/IK3X;
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- TPONMyCKaHWE BO3AyXa 4Yepe3 TEeIJIOBBIPABHHUBAIONINE KaHAIBI IyTEM
MOJBOJIa BO3AyXa K CTBOJY MO TOPU3OHTAIBHBIM BBIPAOOTKAM, MPONICHHBIM Ha
IIIyOMHE CPEeTHEr0/I0BOM TeMIIEPATYPHI.

Haubonee > ¢deKkTUBHBIM ABIISETCS MCKYCCTBEHHOE OXJIaKICHHE BO3IyXa B
CUCTEMaX KOHJAUIIMOHUPOBAHUS: B KOMIIPECCOPHBIX U a0COPOLIMOHHBIX XOJOAUIbHBIX
YCTAaHOBKaxX. XOJIOAWIbHBIE YCTAaHOBKH OBIBAIOT MEPEABW)XKHBIE M CTAI[MOHAPHBIE.
[TepenBuxHBIC YCTAHOBKH MPEIHA3HAYCHBI JIJIST OXJIAXKACHUS BO3IyXa B TYMHUKOBBIX
BbIpAa0OTKAaX WM B OTAAJEHHBIX OYHUCTHBIX 3a00siX. CTalMOHApHBIE YCTaHOBKH
pacroJiararoTcs Kak Ha 36MHOU TMTOBEPXHOCTH, TaK U B TTOJI3EMHBIX YCIOBHSIX.

XJ1a1I0MPOU3BOAUTEIBHOCTD (XOJIOJ