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Pabouas nporpamma nucuuiiuHbel «IlpogeccuoHaJbHBIA HWHOCTPAHHBIM
SI3BIK» COIIACOBAHA C BhIMyCKarollel kKadeapoli aBTOMATHKH U KOMIIbIOTEPHBIX
TeXHOJIOTMH

W.o. 3aBenyromero kadenpoit B. C. boukoB



AHHOTanus padoyeil NpOorpaMMbl AU CHHUILIMHBI
IIpodeccuoHaNbHbIA HHOCTPAHHBIN A3BIK

TpynoemkocTs AucHUNIMHBI (MoayJs) — 4 3. e. 144 yaca.

Henp aAucuMnIMHBI: TOBBILIEHNE YPOBHS BJIa/JECHUS MHOCTPAHHBIM S3BIKOM, JOCTUTHY-
TOTO Ha MPEABIAYLICH CTYIeHN 00pa30BaHMs, pa3BUTHE M COBEPILICHCTBOBAHUU Y MaruCTPaHTOB
MHOSI3bIYHON IPO(eCCUOHATIBHO-OPUEHTUPOBAHHON KOMMYHUKATUBHONW KOMIIETEHIIUHU, KOTOpast
MIO3BOJIUT OCYILECTBIISATh MHOSI3bIYHOE OOILIEHUE B CBOEH IpodeccuoHanbHOM cepe mms perie-
HUS IPO(HECCHOHAIBHBIX 3a/1ad, a TaKKe Ul pealn3aluy HaydHO-TIPaKTHYECKOoro oOMeHa ¢ 3a-
PYOC)KHBIMU MTAPTHEPAMHU B PaMKax MPOPEeCCHOHATBHON AEATEIBHOCTH, U VIS TATbHEHIIEro ca-
MOOOpa30BaHMS U MPOBEICHUS HAYYHBIX HCCIEIOBAaHUN B TIPOECCHOHATIBHOH chepe.
Mecto mucuumimnel B crpykrype OIIOIL: [(ucunmimaa «AcTopus» SBISETCS TUCUUAILIIMHON
0a30BOM YacTU yueOHOTO TJIaHa 1Mo HampasieHuio noarotoBku 15.03.04 ApromaTtuszanus Tex-
HOJIOTUYECKHX MPOoLeccOB U NMPOM3BOJICTB HANpPaBICHHOCTH ABTOMATH3aLMA TEXHOJIOrHYe-
CKHX NPOLIECCOB Y NPOU3BOJACTB B TOPHOIi NPOMBILLJICHHOCTH.

KOMHeTeHHI/IH, (l)Ole/lpyeMble B IIpouecce M3yUCHusl NUCIHUIIJIMHBI:

Nunekc o

®roC BO ConepxaHue KOMITCTCHITUH

OIIK-1 TOTOBHOCTHIO K KOMMYHHKAIIUM B YCTHOM U MUChMEHHOH (popmax Ha pycCKoM
YW WHOCTPAHHOM SI3bIKaX JUIS pelIeHus 3a1a4 nmpodecCHoHaIbHON e TeNhHO-
CTH

Pe3yabTaT H3ydeHUs1 AUCHUTIIMHBI:

3uname:

— JIGKCUKO-TPaMMAaTHYECKHUE SIBJICHUS MHOCTPAHHOTO SI3bIKa HAYIHO-TTPOHECCHOHATHHOM
cdepsl s oO1eHns Ha TPOEeCCHOHAIBHBIE TEMBI,

— mpaBuia OQOPMIICHUS M COCTABJICHHS PA3JUYHOM JOKYMEHTAIlMd HAa WHOCTPAHHOM
S3BIKE B paMKax MPOQECCHOHAILHOMN ACSITEIIBHOCTH;

— TEPMHUHOJIOTHIO TIPO()ECCHOHATTLHBIX TEKCTOB;

— WHOS3BIYHBIE JIEKCUKO-TPAMMATHYECKHUE CTPYKTYPhl CBOMCTBEHHBIC HAYYHOMY CTHUITIO
YCTHOM U MUCbMEHHOW peuu;

— OCHOBHBIE PECYPCHI, C MOMOIIBID KOTOPHIX MOXXHO 3()(PEKTHBHO BOCIOJHUTH HMEIO-
ryecs mpooOestbl B SI3bIKOBOM 00pa30BaHUU (THUIIBI CIIOBApEH, CIIPAaBOYHUKOB, KOMITHIO-
TEPHBIX MPOTrpaMM, UH(OOPMAIIMOHHBIX CaWTOB ceTH VHTEpPHET, TEKCTOBBIX PEIaKTO-
POBHUT. 11.);

Ymems:

— TI0JIb30BaThCsl MHOCTPAHHBIMM SI3bIKAMH, KaK CPEICTBOM IPO(ecCHOHaIbLHOTO 00I1IIe-
HHS,

— Y4acTBOBAaTh B JHAJIOTe, TUCKYCCUU HA MPO(ECCHOHANBHBIE TEMbl C HOCUTEIISIMU SI3bI-
Ka;

— COBEPIICHCTBOBATh Pa3JIMYHBIC BUJIBI PEYCBOU ACATEIBHOCTH (ITMCHMO, YTEHUE, TOBO-
peHue, ayIupoBaHKe) Ha aHTJIMICKOM sI3bIKE TIO MPO(ecCHOoHaNbHOM TeMaTHKeE;

— W3BJIEKaTh HH(POPMAIIMIO U3 TEKCTOB, MPOCIYIIMBAEMBIX B CUTYAIHSIX HAYYHOTO U
npodeccuoHaNbHOTO O0IIeHUs (A0KIad, JEKIUs, UHTEPBBIO, 1e0aThl U APYTHE);

— aHHOTHUPOBATh U pedepupoBaTh TEKCTHI MO CHEIMATLHOCTA HA HHOCTPAHHOM SI3BIKE;

— COCTaBJIATHh KpaTKUE HAyYHBIE COOOIEHHUs, TE3HCHI JOKJIAIO0B, CTAThH HA aHTJIUHCKOM
SI3BIKE;

— HCIIOJIb30BaTh MYJIBTUMEIUITHBIE CPEICTBA U WHOS3BIUHBIM KOHTEHT INI00aIbHBIX Ce-
TEBBIX PECYPCOB IS MPO(ecCHOHATBFHOTO POCTa.;

Bnaoemn:

— OCHOBHBIMHU TpHUEMaMU aHHOTHPOBaHUS, peepupoBaHus, aJeKBaTHOTO MEPEeBOa
npodeccruoHaIbHO-OPHEHTUPOBAHHOM JINTEPATYPHI;

— HaBBIKaMH paboThl ¢ VHTEPHET-TEXHOJOTHSIMH JJIs1 BHIOOpA ONMTHMAJIBHOTO PEKHUMa
MoJtydeHus: HHGOOPMAIIUY, C AHTJIOS3BIYHBIMU MCTOYHUKAMH WH(POPMAIMH U TOJATO-
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TOBKHU JI0KJIa/I0B HAa MHOCTPAHHOM SI3BIKE JJIsl YYaCTHUsI B MEXKTyHApPOIHBIX MEPONpUs-
THUSAX;

— OTBITOM HCIOJIb30BAHUS HHOCTPAHHBIM SI3BIKOM, KaK CPEJICTBOM MPO(EeCcCHOHAIBHOTO
00IIICHNS;

— MpUEMaMH CaMOCTOSITEJIbHOM palOThl C SI3bIKOBBIM MaTepuanoM (JIEKCUKOW, IpaMMa-
THUKOH, (POHETHKON) C UCTIOIb30BaHIEM CIIPABOYHON M YI€OHOH JINTEPaTYpHI;

— YMEHHEM IPUMEHATH MOJYyYCHHbIC 3HAHUS B CBOEH Oymymieil npodeccuonampHOM Jie-
SATEIBLHOCTH.



COJIEP’)KAHUE

1. Ilenn ocBoeHust qucuuIUIUHBL «IIpodeccuoHanbHbI HHOCTPAHHBIN S3BIK» ....vveveenenn...

2. IlepedeHp MmaHUpyeMBIX Pe3yabTaTOB 00ydueHus no qucuummHe «lIpodeccrnonanbhblit
AHOCTPAHHBIH SIBBIKD . . . . e e vutte ettt e ettt e ettt e ettt e e et e e et e e et e e et e e e e aee e aeeeenaeans

3. Mecro mucummanabl  «lIpodeccHoHanbHBII WHOCTPAHHBIA SI3BIK» B CTPYKTYpE
00PA30BATCITEHOM TTPOTPAMMDBL. . . ...\t eetenteteenteneenseaeensenseeae et eseeneeseaneeneenseeneenaes

4. O6béM nucuumunebl «IIpodeccroHanbHbI HHOCTPAHHBIHN A3bIK» B 3a4E€THBIX €IUHUIAX
C YKa3aHHMEM KOJIMYeCTBa aKaJeMUYECKHX 4YacOB, BbIJEJICHHBIX HA KOHTAaKTHYIO paboTy

00yJaroImxcst c Mperno/iaBaTesieM u Ha CaMOCTOSITEIIbHYIO paboty
L0107 €21 1001147 b3
o. Conepxxanne  gucummuHbel  «[IpodeccruoHanbHBIE ~ MHOCTPAHHBIM  SA3BIKY,

CTPYKTYPUPOBaHHOE€ IO TE€MaM C YKa3aHUEM OTBEJIECHHOIO Ha HHX KOJIMYECTBa
aKaJIEMUYECKUX YaCOB U BUJIOB YUEOHBIX 3AHATHM. ... uuvittitiitiit ittt

(O O3]l T0) =T (e 192 00 (S NS2:4 (011 (01 1

7. TlepeueHb y4eOHO-METOIMYECKOTO OOECHEYeHHUS [JII CaMOCTOSATEIBbHON pPadoThI
obOy4Jaroruxcst mo aucruiuinae «IIpodeccnoHanbHBI HHOCTPAHHBIA S3BIKY. .. ..v''es veeeenee.

8. OueHouyHbIe MaTEepHaNIbl I IPOBEICHUS TEKYIIEH M MPOMEKYTOYHOW aTTECTAIlUU TIO
mucrurnHe «[IpodheccnoHaTbHBI HHOCTPAHHBIA S3BIKM . .. vveetsenteeneeanneenneeanneanneennss

9. IlepeueHb OCHOBHOM M JOTIOJTHUTEIIBHON Y4eOHOU JHUTEpaTyphl, HEOOXOIUMOM ISt
ocBOeHUS TUCIUIUIUHBI «IIpodeccnoHaTBbHBIN HHOCTPAHHBIA SIBBIKY . .. uveeersenneennneannnnn.

10. Ilepeuens pecypcoB HHGOPMAMOHHO-TEIEKOMMYHUKAMOHHONW cetn «UHTepHeT»,
HEOOXOMUMBIX JUisi ocBoeHus juciuiuimHbl  «I[IpodeccronHanbHbIl  MHOCTPAHHBIN
35 10

11. Meroauueckue ykazaHus s oOydyaromMxcs IO OCBOCHUIO  JAHUCHHUIUIMHBI
«IIpodheccCHOHATBHBIA MHOCTPAHHBIM SIBBIKD ...\t et entseenseenteeeneseteeaneeeneenneeanneenneenes

12. HepequL I/IH(bOpMaI_[I/IOHHHX TeXHOHOFHﬁ, HCIIOJIB3YEMBIX TIpU OCYHICCTBJIICHUU
O6paSOBaTCJ'II>HOFO npounecca 1o JUCHUILINHE ((HpO(i)CCCHOHaHBHLII;'I I/IHOCTpaHHHﬁ A3BIK»,
BKIIKO4asA IICPCUYCHbL IIPOrpaMMHOIO obecreyeHust U I/IH(1)OpMaI_II/IOHHO'CHpaBO‘IHHX
[0 % (078 X

13. Onucanue MaTepUaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOW JUIsl OCYLIECTBICHHS
oOpa3zoBatenpHOro mpolecca no aucuuiuinHe «lIpodeccuoHanbHbI  MHOCTpPaHHBIN
3310 PP PP RPRR

13

14

15

20

22

24

24

24



1 IIEJIA OCBOEHUS JUCHUTIJIMHBI
«IMPOPECCHOHAJBHBIM UHOCTPAHHBIN SI3BIK»

Lenvro ocBoeHust y4eOHOW nuctuminHbl «lIpodeccronHanbHblii MHOCTPAHHBIN S3BIK»
SIBJISIETCS TIOBBIIIEHUE YPOBHS BJIQJICHUSI HHOCTPAHHBIM S13bIKOM, JIOCTUTHYTOTO Ha MpEAbIAYILEen
CTylE€HH 0O0pa3oBaHUs, pa3BUTUE U COBEPILIEHCTBOBAHUM Yy MAaruCTPAHTOB HHOS3BIYHOMN
po(hecCHOHATFHO-OPUEHTUPOBAHHONH KOMMYHUKATUBHOW KOMIIETEHIIMH, KOTOpas TO3BOJHT
OCYILECTBIISITh HHOSI3bIYHOE OOIIEHHE B CBOEW MpoQeccHOHAIbHON cdepe Uisl pelieHus
npodecCHOHANBHBIX 3a/ad, a TaKKe JUIi pealn3aldl HAay4YHO-IIPAKTUYECKOro oOMeHa C
3apyOe)KHBIMU MAapTHEPAMHU B paMKaxX MpO(ecCHOHAIBHON AEATEIBHOCTH, M ISl JallbHEHIIEero
caM000pa30BaHMs U IPOBEICHUS HAYYHBIX HCCIEI0BAaHUN B PO ecCHOHAIBHOM cdepe.

s 0ocmudicenust ykazaHuou yeau Heobxooumo (3aadu Kypca):

- TIOJIIepKaHUE paHee MPUOOPETEHHBIX HABBIKOB M YMEHUN WHOS3BITYHOTO OOIIECHUS U UX
WCIIOJIb30BaHUS KakK 0a3bl JUIsl pa3BUTHS KOMMYHHKATHBHOW KOMIIETEHIIMH B cdepe
npodecCHOHANIBHON JIEATETLHOCTH;

- (dopMmHpoBaHME U pPa3BUTHE YMEHUH OOLIEHUS B MpoQecCHOHAIBHON cdepe,
HEOOXOUMBIX JIJISl OCBOCHUS 3apy0eKHOTO OIBITAa B U3y4aeMOM M CMEXHBIX 00IacTsIX 3HaHUH, a
TaKXKe IS JaTbHeHIIero caMooOpa3oBaHus;

- OBJIAJICHWE TEPMHHOJIOTHEH N0 JaHHOMY KYypCy W Pa3BHTHE YMEHHH MPABHIBHOTO H
aJIeKBaTHOTO HCIOJIB30BAHUS 3TOW TEPMUHOJIOT

- pa3BHTHE YMEHHWI COCTaBJICHUS W TPEICTABICHUS INPE3CHTAIMOHHBIX MaTEpPHAJIOB,
TEXHUYECKOH M HAyIHOU TOKYMEHTAIUH, UCIIOJIb3YEMBIX B TPO(ECCHOHATLHON e TEIIEHOCTH;

- (opMUpOBaHHE U Pa3BUTUE YMEHHUI YTEHHS] M MUCbMa, HEOOXOIUMBIX JJISi BEICHUS
JIeNIOBOI KOPPECTIOHACHIIMU U TEXHUYECKON JOKYMEHTAIIHNH;

- U3y4eHHe 0COOEHHOCTENH MEXKYIbTYPHOTO, IEJIOBOTO U MPOPECCUOHAIBHOTO 3TUKETA U
pa3BUTHE YMEHHUM MCTIOJIb30BaHUS ITUX 3HAHUH B MPO()EeCCHOHATBLHOM IeITEIbHOCTH;

- pa3BUTHE MPOPECCHOHANBHO 3HAYMMBIX YMEHHM U OMBITa MHOS3BIYHOTO OOIIEHUS BO
BCEX BUJIaX PEUYEBO EATEIHHOCTH MPOPECCUOHANIBHOTO OOIIECHNUS;

- pacuiMpeHue  CJIOBapHOrO  3amaca, HEOOXOJUMOro s OCYIIECTBIICHUS
npodeccuoHaIbHON JIeATEeNbHOCTH B COOTBETCTBUM CO CIEHUANM3alMeld W HamnpaBlICHUSMU
podeccruoHaIbHOM IEATEIbHOCTH C UCII0JIb30BAHUEM WHOCTPAHHOTO S3bIKA;

- (hopMmHupoBaHNE YMEHHUS CAMOCTOSITENIbHO paboTaTh CO CIELMAIBHOM JIUTEpaTypoil Ha
HMHOCTPAaHHOM S3BIKE C IIEJIBIO MOJTy4eHHUs MpodeccnoHalbHON HHPOpMAIHH;

HEPEYEHD IVIAHUPYEMBIX PE3YJIbTATOB OBYYEHMSI IO JUCHUAILIAHE
«ITPOPECCHOHAJIbHBIN THOCTPAHHBIN A3BIK»

PesynpraToM ocBoenus gucuuruinHbl  «lIpodeccnoHanbHBI  WHOCTPAHHBIH  SI3BIKY
ABIsIeTCS. POPMUPOBAHKE Yy OOYJAIOMINXCS CIETYIONINX KOMIETESHIINH:

obuenpogheccuoHaIbHBIX!

- TOTOBHOCTBIO K KOMMYHUKAILIMU B YCTHON U MUCbMEHHON (popMax Ha pycCKOM U
MHOCTPAaHHOM SI3bIKax JUIsl pelIeHus 3a/1a4 npodeccuonansHoii aesirensHoctu (OITK-1).

Komnerenmus Kox o Pe3ynbraTel 00ydeHus
droc
1 2 3
- TOTOBHOCTBIO K OIlK-1 3HANnb - JICKCUKO-TPpaMMAaTUUICCKUC ABJICHUS
KOMMYHUKAIIUA B HHOCTpPAaHHOT'O A3bIKa HAay4YHO-
YCTHOW M NUCBMEHHOMN npodeccuoHanbHOM cdepbl ansd oOIIeHus Ha
dbopMax Ha PycCKOM U npodeccuoHanbHBIE TEMBI,
HHOCTPAHHOM  A3BIKAX - IpaBHJia O(I)OpMJ'ICHI/ISI u COCTAaBJICHUS
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JUIL  peIleHUs  3aja4
npodeccuoHaIbHO N
JeSATEIIbHOCTH

pa3IMYHOM JOKYMEHTAallMd Ha WHOCTPAaHHOM
SI3BIKE B pamkax npodeccnoHaIbHON
JESITENIbHOCTH;

- TEPMUHOJIOTHIO MTPO(ECCUOHATBHBIX TEKCTOB;

- MHOSI3bIUHBIE JIEKCUKO-TpaMMaTUYECKUE
CTPYKTYpbl CBOICTBEHHbIE HAyYHOMY CTHIIIO
YCTHOM ¥ MMCBbMEHHOU peuu;

- OCHOBHBIE PECYpPCHI, C TOMOIIBIO KOTOPBIX
MOXHO 3(P(PEKTUBHO BOCHOJHUTH HMEIOILIUECS
npoOensl B SI3IKOBOM  00pa3oBaHUM  (THIIBI
cloBapeil,  CIPaBOYHHUKOB,  KOMIIBIOTEPHBIX
nporpaMM, HHQOPMALIMOHHBIX CAlTOB  CETH
WHTepHeT, TEKCTOBBIX PEAAKTOPOB U T.1.).

ymems

- MOJIB30BaTbCAd HHOCTpPAHHBIMHU SA3bIKAMH, KaK
CpeAcTBOM MPO(eCcCHOHATBHOTO OOIICHHUS;

- ydJaCTBOBaTb B JUAJIOTC, JUCKYCCHU Ha
npodeccuoHalbHbIE TEMbI C HOCUTEISIMU SI3bIKA;
- COBEpUICHCTBOBATH PA3JINYHBIE BUJbI PEUEBOU
OCATCIIBHOCTU (HI/ICBMO, YTCHUC, TOBOPCHUC,
ayIUpOBAaHMWE) HA aAHTJIMACKOM  S3BIKE  II0
npodeccuoHanbHON TEMATHKE;

- u3BIeKaTh UWH(OpMalLMIO U3  TEKCTOB,
MMPpOCIYyIINBACMBIX B CHUTyallUAX HAyY4YHOro H
poeCCHOHAIBHOTO OOIICHUS (IOKIIA, JICKITUS,
WHTEPBbIO, 1e0aThl U IPYTHUE)

- aHHOTUPOBATh W pePepUpoOBaTh TEKCTHI IO
CHENHUaTbHOCTH HA HHOCTPAHHOM SI3BIKE;

- COCTaBJISITh KpaTKWE Hay4yHbIE COOOIICHUS,
TE3UCHI JOKJIAJIOB, CTATHU HA aHTJITMHACKOM SI3BIKE;
- WUCMOJB30BaTh MYJIbTHMEIHIHBIC CpPEACTBA H
WHOSI3BIYHBI  KOHTEHT TJIO0AJIbHBIX CETEBBIX
pecypcoB Juist Tpo(eCCHOHATLHOTO POCTA.

er1aoemo

- OCHOBHBIMHU npueMamMu AHHOTHUPOBAHUA,

pedepupoBaHus, aJIeKBaTHOTO nepeBojia
npodeccnoHanbHO-OPUEHTUPOBAHHO M
JUTEpaTyphl;

-HaBbIKaMH paboThl ¢ VIHTEpHET TEeXHOJOTUSMU
JUIs BbIOOpa ONTUMAJIBHOTO PEXHMA MOTy4EHHS
UH(pOpMALIUY, C AHIJIOS3BIYHBIMM MCTOYHUKAMU
uHpOpMaLlMM M MOJrOTOBKM JOKJIAJOB Ha
MHOCTPAaHHOM  f3bIK€  JUII  ydacTus B
MEX1YHAPOAHBIX MEPONIPUATHAX;

- ONBITOM  HCHOJb30BAaHUS  MHOCTPAHHBIM
A3BIKOM, Kak CpEeACTBOM Mpo¢eccHOHATBLHOTO
00IICHNS;

- IpUeMaMH  CaMOCTOATENBbHOM paboTel ¢
A3BIKOBBIM MaTepHUaIOM (JIEeKCUKOH,
rpaMMaTHKON, (OHETHKOH) C HCIOJB30BaHHEM
CIPAaBOYHON U YUeOHOU JIUTEPATYPHI;

- YMEHHUEM IPUMEHATH IOJIyYEHHBbIE 3HAHUS B
cBoei Oynymei npodeccuoHanbHON
JIESITEIBHOCTH.




B pesynprare ocBoenus mucumiuinHbl «IIpodeccrnoHanbHBIE MHOCTPAHHBINA  SI3BIK»
00yJaroNIUIiCs JTOKEH:

3HaTh:

- JIGKCHUKO-TPaMMAaTH4eCKHWE€  SIBJIGHUS  MHOCTPAHHOTO  fA3bIKA  HAy4YHO-
npodeccuoHAIBHOM cdephl Tt 00IIeHUs Ha MPOPEeCCHOHATBHBIE TEMBI;

- mpaBuiga O(GOPMIICHHS ¢ COCTaBJICHHUS PA3JIMYHOM JOKyMEHTallUd Ha
WHOCTPAHHOM SI3bIKE B paMKaX MPO(eCcCHOHATBHON NeSITeTbHOCTH;

- TEPMUHOJIOTHIO PO (HECCHOHAIBHBIX TEKCTOB;

- HMHOS3BIYHBIC JIEKCHKO-TPAMMAaTUYECKHE CTPYKTYpPhl CBOWCTBEHHBIE HAyYHOMY
CTWJIKO YCTHOW M NUCBMEHHOU peyH;

- OCHOBHBIE PECYpPCHI, C IMOMOIIBIO KOTOPBIX MOXKHO 3(P(PEKTHBHO BOCHOIHHUTH
uMeroluecs npo0ensl B sI3bIKOBOM 00pa30BaHUU (THUIIBI CIOBapel, CIPaBOYHUKOB,
KOMIBIOTEPHBIX MPOTPaMM, HHPOPMAIMOHHBIX CATOB ceTH MHTEpHET, TeKCTOBBIX
PEIaKTOPOB M T.1I.).

VYMmers:

- HOJIb30BATbECA HWHOCTpPAHHBIMU A3BIKAMH, KaK CpCACTBOM HpO(l)eCCI/IOHaJ'II)HOFO
OOIICHM,

- Yy4aCTBOBAThb B JUAJIOrC, IUCKYCCUH Ha HpO(beCCI/IOHaJ'IBHBIG TEMBI C HOCUTCIAMHU
SI3BIKA;

- COBCPIICHCTBOBATH PA3JIMYHBIC BUJIbI pequoﬁ ACATCIBbHOCTHU (HI/ICI)MO, YTCHUC,
TOBOPEHME, ayaupOBaHWE) Ha AaHTIUHCKOM S3bIKe TIO0 TpodeccruoHaTbHOM
TEMaTHKE;

- U3BJICKATh I/IH(bOpMaIII/IIO N3 TCKCTOB, IMMPOCITYIINBACMBIX B CUTyallUAX HAYUYHOTO U
npodeccruoHaIbHOTO 00IIeHUs (A0KIIad, JEKIUsl, UHTEPBBIO, 1e0aThl U APYTrHUe)

- aHHOTHPOBATh W pedepupoBaTh TEKCTHI MO CICIHAIBHOCTA HAa WHOCTPAHHOM
A3BIKE;

- COCTaBJIATH KpaTKHE Hay4yHble COOOLIEHMs, TE3UChl JOKJIAJ0B, CTaTbU Ha
AHTJIUMCKOM SI3BIKE;

- UCIOJIb30BaTh MYJIBTUMEIUNHBIE CPEICTBA U UHOS3bIUYHBIA KOHTEHT ITI00AIbHBIX
CETEBbIX PECYPCOB Ul NPOPECCHOHATBHOTO POCTa.

Bmaners:

- OCHOBHBIMH NPUEMaMHU aHHOTUPOBaHHUS, peeprpoBanus, aIeKBATHOTO TTEPEBOIA
po(heccHOHATLHO-OPHEHTUPOBAHHOM JTUTEPATYPHI,

-HaBbIKaMU pabOThl ¢ VHTEpHET-TEXHOJIOTUSIMH Il BBIOOpPA ONTHMAIBLHOTO
pEeKUMA TOTydeHHsT HHPOPMAIIMH, C AHTJIOA3BIYHBIMUA HCTOYHHKAMH WH(POPMALIUU
Y TIOATOTOBKHU JIOKJIAJIOB HA WHOCTPAHHOM SI3BIKE JUIS Y4acTUsI B MEXKYHAPOIHBIX
MEPOTPUSATHSIX;

- ONBITOM  HCHOJB30BAHUS  MHOCTPAHHBIM  SI3BIKOM, Kak  CpPEACTBOM
poheCcCHOHANTBHOTO OOIIECHUS;

- MpHEMaMHU CaMOCTOSITCIILHOW PAa0OThI C S3BIKOBBIM MAaTEpHaIoM (JIEKCHUKOM,
rpaMMaTHKOH, (OHETHKOH) ¢ WCIOJIb30BAaHHEM CIPAaBOYHOW U Y4eOHOUH
JUTEPaTypHI,

- YMEHHEM MPUMEHSTh MOJYyYCHHBIC 3HAHUS B CBOCH OymyIiel mpodecCHoHaIbHON
JeSTEIIbHOCTH.

3 MECTO JUCHUNJIHUHBI «[TPO®ECCUOHAJBHBI NHOCTPAHHBIN SI3bIK» B

CTPYKTYPE OBPA3OBATEJILHOM ITIPOT'PAMMBbBI

Hucuunnuna «[IpodeccnoHanbHblii WHOCTpAHHBIA  SI3BIK»  ABIAETCA AUCHUTUIMHON
oazoeon wacmu bnoxa 1 «/Jucyunaunet (modynu)» y4eGHOrO IUIaHA MO HAINPABICHHIO
noarotoBku 15.04.04 Aemomamu3zayus mexnonocuueckux npoueccos u nPou3800Cme.



4 OBBEM JUCHUIIIAHBI «[TPO®ECCHOHAJIBHBIN MHOCTPAHHBIN SI3BIK» B
3AYETHBIX EJUHUIAX C YKAZAHUEM KOJIMYECTBA AKAJJEMUYECKHAX
YACOB, BbIJIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOLIUXCS C
MPEIIOJABATEJIEM (ITO BUJIAM YUEBHBIX 3AHSITHIT) 1 HA
CAMOCTOSITEJIbHYIO PABOTY

TpymoeMKOCTh IUCIUILTHHBI KOHTPOJIbHBIE, | KYPCOBBIC
KOJI-BO HaChI pac4eTHo- paboThI
3.e. obmast JEKUMH | MpaKT.3aH. | J1abop. CP 3a4eT | O9K3. ;2%%?;?“% (TpoeKTEI)
pedepaTsl
ouHas hopma 00yueHus
4 | 144 | - | 32 | | 85 | | 27 | : e
3a0uHas gopma oOyueHus:
4 | 14 | - ] 8 | | 127 | | 9 | : e

5 COJAEP)KAHUE JUCIUILINHBI (ITPOPECCHOHAJIBHBIN MHOCTPAHHBIN

A3BIK», CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JAEJIAM) C YKASAHUEM

OTBEJAEHHOI'O HA HUX KOJIMYECTBA AKAJJIEMUYECKHUX YACOB U BUJ10B
YYEBHBIX 3AHATHIA

5.1 TemaTnueckuii NJIaH U3yYeHHUS U CHUUILIMHBI
«IIpodeccnoHaIbHBII HHOCTPAHHBIH A3BIK»

Jlnst cTyneHToB 04HO# (hopMBbI OOYUCHHUS:

Konmaxmnas paboma
obyualowuxcs ¢ npenoodagameinem
Camocmosime Haumenosanue
ij Teua pa3()e/l Jlekyuu npaxkmuu. ﬂa60pam.3 TbHaA (DopMupyeMble oyerounozo
- ’ 3aHAmuA aHAm. Komnemernyuu
paboma cpedcmea
u op.
Gopmbl
1. | Tema 1: 4 14 OIIK-1 Ponesas urpa
[IpencraBnenue u
3HAKOMCTBO.
2. | Tema 2: Jlenosast 6 14 OIIK-1 TIpaKTHKO-
IeperrcKa. OpPUEHTHPOBAHHO
€ 3a7aHne
3. | Tema 3: Hayka u 4 14 OIK-1 | Tecr
oOpazoBaHue.
4. | Tema 4: Yrenue u 6 14 OIIK-1 Ormpoc
[IepEeBOJ HAYYHOU
JUTEepaTypsl MO
HaIpaBJICHUIO
HUCCIICIOBaHHUS.
5. | Tema 5: 6 14 OIIK-1 Omnpoc
AHHOTHpOBaHME
Hay4HBIX CTaTEH.
6. | Tema 6: OcHOBHBIE 6 15 OIIK-1 Jloknazn
MpaBuiia Mpe3eHTalUuN
HayYHO-TEXHUYECKON
uHpopMalun
IloaroroBka K 27 OIIK-1 JK3amMeH
JK3aMEHY




Hmozo: 3a cemecmp 32 112
144 4,

JU1st CTyIEHTOB OYHO-3a09HOU (POPMBI 00YIEHUS:

Koumaxmnuas paboma
obyualowuxcs c npenoodagamenem Cavocmosme Hanmenosdie
No Tema, pazoen nekyuu | npaxmud. | 1abopam. JNbHAs @opiupyenvie OYEHOUHO20
3aHAmMuUA anAaAm. pa6oma KomnemeHnyuu cpe()cmea
u op.
gopmol
1| Tema 1: 1 18 OIIK-1 Ponesas urpa
[IpencraBnenue u
3HAKOMCTBO.
2 | Tema 2: Jlenosast 1 18 OIIK-1 [pakTuko-
HepeHI/ICKa. OPUCHTUPOBAHHO
€ 3aJaHUC
3 | Tema 3: Hayka u 1 18 OIIK-1 Tecr
oOpasoBaHue.
4 | Tema 4: Yrenue u 2 18 OIIK-1 Ompoc
IIepEBOJ HAYYHOMN
JTUTEpaTyphl MO
HAMpaBJICHUIO
HCCIIEIOBAHUS.
5| Tema 5: 1 18 OIIK-1 Ormpoc
AHHOTUPOBaHHUE
HAYYHBIX CTaTEH.
6 | Tema 6: OcHOBHBIC 2 19 OITK-1 Jloknat
IIpaBUJIa IPE3CHTALN
Hay4YHO-TEXHUYECKON
nHpopManuu
IToaroroBka K 27 OIIK-1 JK3aMeH
JK3aMEHY
Hmoczo: 3a cemecmp 8 136
144 y.

5.2 ConeprxaHue y4eOHOM TUCIMTILIHHBI
«IIpodeccnonanbHbIA HHOCTPAHHBIN A3BIK)

Tema 1: IIpeacraB/ieHue U 3HAKOMCTBO.

ABTobOuorpadus, xapakTepuCcTHKa, pekoMeHianuu. OnucaHue CBOUX JOCTOUHCTB H
yMeHHUi (pe3toMe). YCTporucTBO Ha paboTy.

CucremaTu3zaiys rpaMmMaTHuecKoro marepuana: Cuctema BpeMeH aHTJIMICKOTO riaroJia
necTBUTeNnsHOTO  3amora. DopMbl  BBIpaKEHHS Oyayliero BpPEeMEHH B TMPHAATOYHBIX
MIPEIOKEHUSAX YCIOBUS U BPEMEHH.

Tema 2: /le1roBasi mepenucka.

Crpykrypa nucbma. JnekTpoHHas nouyta. CozlepskaHue U CTWIb IHMCcbMa. Buabl nucem.
JlenoBoit 3THKET, O(OpMIEHHE JETOBONH KOPPECIIOHACHIUH, NPUHATHIE (HOPMYIUPOBKH,
oOparienus u cokpauieHus. OCHOBHBIE MpaBuiia 0(QOPMIICHHUS IEKTPOHHOH MEePEnncKu.

Cucrematuzanus rpamMMaTHUecKoro wmarepuaina: Kareropus cTpajgaTenpHOro 3ajora
aHrimiickoro riaroia. O6pasoBanue Gopm.

Tema 3: Hayka u oOpa3zoBanue.
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VYyactre B MeXIyHapoAHOH KOH(epeH . BO3MOKHOCTH KapbepHOTO POCTa MOJIOIOTO CIIe-
[MAJIMCTA.
CucreMaru3aiysi TpaMMaTHYeCKOro mMarepuaia: MoganbHbie rarossl can, could, to be
able to, must, have to, will, shall, should, ought to, may, might.

Tema 4: Urenune u nmepeBoJ HAYYHON JUTEPATYPHI 110 HANPABJEHUIO MCCJIEJOBAHUS:
AHaTUTHYECKOE YTEHHUE C IIeTBI0 0TOOpa CYIIECTBEHHO 3HAYMMOM U BTOPOCTENICHHOH HH(OpMa-
uu. V3ydaromiee yTeHre ¢ 1ebI0 N3BJICYEHUS HAYyIHO 3HAYMMOU MH(OpPMAIMH U3 TEKCTOB IITH -
POKOTO | y3KOTo mpodmis uzydaemoro npoduis. M3ydaromee yTeHne ¢ BBIACICHUEM TIIaBHBIX
KOMIIOHEHTOB COJIEP’KaHUS TEKCTa HAa OCHOBE BBIJEJIECHUS €r0 JIOTUKO-CMBICIOBBIX CTPYKTYpP U
MOCIIEAYIONIUM cKaTHeM HHpopmanuu. PaboTa ¢ oTpacieBbIMH CIOBapsSMHU U CITPABOYHUKAMHU.

Cucremaru3zanus rpaMMmariueckoro marepuana: CocnarareabHoe HaKJIOHeHue. Tpu Tuna
YCIIOBHBIX IIPEIOKEHUN.

Tema 5. AHHOTHPOBaHUe HAYYHBIX CTaTeil.

AnHoTanus u pedepat: obmiee u paznuuus. AHHOTUPOBaHHE MPO(PECCHOHATBHO - OPUEH-
THPOBAHHBIX TeKCTOB. Bunpl aHHOTanmil. CxeMa aHHOTallMOHHOTO aHanu3a. Hanucanue aHHOTa-
LMY HA UHOCTPAHHOM $SI3bIKE€ K HAYYHOM CTaThe Ha PYCCKOM SI3bIKE, COOTBETCTBYIOIIEH MPOQPHIIIO
MOATrOoTOBKU. [IpreMbl aHaTUTUKO-CHHTETUUECKOHN MepepadoTKH MH(OPMAIIMU: CMBICIOBOM aHa-
JM3 TEKCTa 1Mo ab3aiamM, BRIYJICHEHUE €IUHUI] MH(OpPMAIMK U COCTaBlieHHE IiaHa pedepupye-
MOTO JOKYMEHTa B CXKaTou opMme.

Cucrematuzanuss  rpammaTtuueckoro  marepuana:  Cunrtakcuc:  IloOynurenbHbie
MpeI0KEHNs1, BOCKJINLATENbHbIE MPEASIOKEHNS, BOIPOCUTEIbHBIE MTPEIOKEHUSL.

Tema 6: OcHOBHBIE TPaBUJIA MPe3eHTALMH HAYYHO-TeXHUYeCKOH nHopmaluu.

Hauano npe3eHTanuu, yCTaHOBJIEHHE KOHTAKTa C ayuTopuei. Jlornueckas CTpyKTypa Bbl-
CTYIUIEHUS. Y MEHHE OTBeYaTh Ha BOMPOCHI. Mcronb30BaHne TEXHUUECKUX CPEICTB B IPE3CHTAIUH.
Bunel npesentanuii u BeicTymieHuid. [IpencraBienne cBoeit kommanuu. Opranusaiusi BCTPEUH.
DKCKypcHs IO OpraHu3anuu. Berpeuu ¢ pyKoBOIUTEIAMH TOAPA3AETCHUMN.

CucremaTtuzanusi rpaMMmaruyeckoro marepuaina: Cunrakcuc: CIOKHbIE HPEIJIOKCHHUS.
IIpsmas u kocBeHHas peub. CorjacoBaHue BpeMEH B aAHTIIMHCKOM MPEIOKEHUU.
CpaBHUTEIIBHO-COMIOCTABUTENbHbIE KOHCTPYKIMU U OOOpOTHl B  MPEAOKEHUHU. THUIIbI
MIPUIATOYHBIX MPEIOKEHUHN U CIIOCOOBI UX CBSI3U.

Buanl 13LIKOBOH eTeILHOCTH

AynupoBaHmue: oOydaeMble JOJKHBI YMETh TOHHMMAaTh Ha CIyX OPUTHHAIBHYIO
MOHOJIOTUYECKYIO ¥ TUATIOTMUECKYIO peub Ha 0a3e M3y4yaeMoro S3bIKOBOTO MaTepHala, Kak Mmpu
HEMOCPECTBEHHOM OOIIEHUH, TaK U MPHU padoTe ¢ ayAu0 U BUACOMAaTEpHUaIaMH.

Yceoenurw noonesxcam: pacnozHaBaHue 3BYKOB B OTIEJIbHBIX CJIOBax; yJapeHUE B
CJI0BaX; BBIJAEICHHE KIIOUEBBLIX CJIOB; IIOHMMAaHHE CMBICIAa OCHOBHBIX 4YacTell auajgora Hid
MOHOJIOTa; pacHo3HaBaHUE 3BYKOB B CJIOBaX, CJIOBOCOYETAHUSX, NPEIOKECHHUSIX M UX
BOCIIPOU3BE/ICHNE; MIOHMMAHUE MPU MPOCITYIIMBAHUM OTAENIbHBIX CIIOB, CIIOBOCOYETAHUM U UX
BOCIIPOM3BE/IEHNE; TOHMMAaHWE JAHMalora W €ro BOCHPOU3BEIEHUE; MHCbMEHHAs (QUKcaIus
KJIFOUEBBIX CIIOB MPU MPOCITYIIMBAHUU TEKCTAa U COCTABJIEHHUE IUIAHA TEKCTAa; BOCCTAHOBJIIECHUE
MOJIHOTO TEKCTa B MUCbMEHHOM BH/JI€ IPH MHOTOKPATHOM MPOCITYIIMBAHUH.

I'oBopenne (MOHOIOTHYECKAS U IMAJTOTHYECKAs pedb) MPEANoaraeT pa3BUTUE TAKHX
YMEHHI, KaKk YMEHHE cOo00IIaTh, KOMMEHTUPOBATh, JOKa3bIBaTh, OMPOBEPraTh, 0OBICHATD U T.II
Oco0oe BHHMMaHWE TMPUAACTCS PA3BUTHIO HABHIKOB WHHUIIMATUBHOTO TOBOPEHHS: YMEHUIO
BCTYIIHUTh B PasroBOp, HAIMPaBUTh €r0 B OMpEIENIEHHOE PYyCl0, W3MEHUTh XOJ Oecenbl, Mpu
HEO0OXOIMMOCTH YUTHU OT OTBETa Ha BOTPOC, MepeaaTh MHUIIMATHBY B TOBOPEHHUH MapTHEPY IO
TOBOPEHHIO, BBIUTH U3 Oecebl U T.11.
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Yceoenuro noonerxcam: ocoGeHHOCTH ApPTUKYISLUU M3Y4a€MOTO WHOCTPAHHOTO SI3BIKA
[0 CPaBHEHHMIO C APTUKYISIIMEH PYCCKOIO $3bIKAa; CHCTEMA IJIaCHBIX W COIVIACHBIX SI3bIKa;
puTMHKa (yZapHbI€ U HEYAApHBIE CIOBA B NOTOKE pPeUM); Iay3alus: JEJICHHE PEeueBOro NOTOKa
Ha CMBICJIOBBIE TPYIIIbl; HEUTpaJIbHAsl MHTOHALMS TOBECTBOBAHUS M BOIIPOCA; BOCIPOU3BEICHHE
IIPEJIOKEHUH 110 00pa3ily; BOCIPOU3BEIEHUE TUAJIOT0B (110 POJIsiM); pa3BepThIBAHKE JMajora B
MOHOJIOTUYECKYIO PEUb; BOCHPOM3BEIACHHE TEKCTa MO KIIOUEBBIM CJIOBAM H/MIU MO IUIAHY
(KpaTKuil epeckas); BOCIPOU3BEACHUE TEKCTa MAKCUMAIILHO OJIM3KO K OpUTHHATY (TI0pOOHBIN
Iepeckas3); YTeHUE TEKCTa BCIYX C COOJIIOJICHUEM NpPAaBWJILHOM PUTMHUKHM W UHTOHALMU (1O
o0pasily); 3ayduBaHHE CTHUXOB; YCTHas ITOCTaHOBKA BOIIPOCOB; pa3BEPHYThIE OTBETHI Ha
BOIIPOCHI; CO3JaHHE COOCTBEHHBIX MPEUIOKEHUH WIM CBA3HOIO TEKCTa C HCIOJb30BaHUEM
KJIFOUEBBIX CJIOB M BBIPAXXEHUH M3 TEKCTa-o0pasia; KpaTkoe (2—3 MUH) YCTHOE BBICTYILICHHUE Ha
0010 TeMy (C MpeaBapUTENHHOM MOATOTOBKOM ).

YreHue — ciocOOHOCTh MOHUMATD U U3BJIEKATh HHPOPMAIUIO U3 TEKCTA.

Yceoenurw noonexcam: onpeneneHve OCHOBHOTO COJEP)KaHUS TEKCTa IO 3HAKOMBIM
OTMOPHBIM CJIOBAaM, HHTEpPHAIMOHAIbHON JIEKCHKE, TreorpapMueckuM Ha3BaHUSIM M T.II.;
OmpeJiefieHue NPUHAJIEKHOCTH CJIOBa K TOW WIM MHOM YacTH peud IO MOPSAIKY CJIOB B
MpeIO)KEHUH U Mop(dooruu; pacro3HaBaHHE 3HAYEHUS CJIOB MO KOHTEKCTY; BOCIPHUSATHE
CMBICIIOBOM CTPYKTYpPBI TEKCTa (OMpPEesIEHNEe CMbICIa KaXXI0ro ab3aiia); BblIeJIeHHE TJIaBHOU U
BTOPOCTENEHHON MH(OpMaIMU; COCTABIEHUE IJIaHA MPOYUTAHHOTO TEKCTa; (POpMYIHUpOBaHUE
BOIIPOCOB K  TEKCTy; OTBETbl HAa  BONPOCHI IO  TEKCTy;  KpPaTKUN/TIOAPOOHBII
nepecka3/KOMMEHTHPOBAaHNE TPOYUTAHHOTO TEKCTA.

IMucemo

Yceoenurw noonexcam: yvmenue copmynHpoBaTh BONPOCH IMHCBMEHHO; YMEHHUE
HamucaTb COOOIIEHHe [0 TMPOIIEHHON TeMaTWKe C HCIOJIb30BaHUEM KIIIOUYEBBIX CJIOB U
BBIPAKCHUM.

Ynpasicnenua: 3anvch KITIOYEBBIX CIIOB W BBIPAXEHUH TeKCTa (MIPOYUTAHHOTO WIIH
MIPOCIYIIAHHOTO); COCTaBJICHHE IJIaHa TEKCTa; COCTaBJICHHE BOMPOCOB K TEKCTY; 3alHCh TEKCTa
IpU MHOTOKPaTHOM TPOCIYIIMBAaHUU (C UCIOJb30BAaHUEM CJOBaps); BOCIPOU3BENECHUE
MPOYUTAHHOTO WM MPOCIYIIAHHOTO TEKCTa OMU3KO K OPUTHMHANy MO IUIaHy U MO KIIIOYEBBIM
CJIOBaM; COCTaBJICHWE KOHCIEKTa TEKCTa; MUCbMEHHBIN MepeBO/l TEKCTa HA MHOCTPAHHBIN S3bIK
(IMKTaHT-TIEPEBOI).

PaGota no coBepIIeHCTBOBAHUIO HABBIKOB YCTHOM PEUYU BENETCS B TECHOM EIWHCTBE C
OBJIAJICHUEM OTpE/CICHHBIM (DOHETHUECKUM, JIEKCHYECKUM U T'paMMaTHYE€CKUM MaTepHUajiOM.
HIupoko MCHOIB3YIOTCS ayAHO U BUJCOMATEPHAIIBI.

I'pammaTuyeckunii MaTepuaJ

AHrnuiickuii a3bIK. CrucTemMa BpeMEH aHTJIMICKOTO TJiaroja JACHCTBUTEIBLHOTO 3ajiora.
@opMbl BeIpaKeHUS OyIyIIero BPeMEHU B MPUIATOYHBIX MPEJIOKEHUIX YCIOBHUS U BPEMEHHU.
Kareropust crpamarenpHOoro 3aiora aHriuiickoro riarona. O6pazoBanue (GopMm. MopaaibHbIe
riaroniel can, could, to be able to, must, have to, will, shall, should, ought to, may, might.
CocnaratenbHoe HakIoOHeHHE. Tpu TUMa ycaoBHBIX npeioxennidt. Cunrakcuc: [lodynurenbHbie
MPEAJIOKEHUSA, BOCKIUIATEIbHBIE MPEAJIOKEHUsI, BONPOCUTEIbHBIE MpeioxkeHnus. CroxHbIe
npemnoxenus. [Ipsimast u kocBeHHast peub. CoriacoBaHre BpeMEH B aHTJIMHCKOM MPEII0KEHUH.
CpaBHUTENBHO-COMIOCTABUTENbHBIE KOHCTPYKIIMU U OOOpPOTHI B  MPEATIOKEHUU. THIbI
MPUIATOYHBIX MPEIOKEHUN U CITOCOOBI UX CBSI3U.

Hemeuxknii si3pik. Ynensl npennoxenus. [lopsnok cioB B IpocTOM MPEASIOKEHUH, BO-
MIPOCUTEIHHOM C BOMPOCHUTEIBHBIM CIIOBOM M 0e3 Hero. BompocurenbHbie cloBa. 3 OCHOBHBIC
¢dopmel TraronoB. OTnensiemMble U HEOTAEISAEMbIe TPUCTAaBKU riarosioB. CucreMa BpeMeH Jeii-
CTBUTENBHOTO 3aniora. Monanbubie rinaroisl. Otpunanue. [Ipuuactue [ u 1. @ynkiuu ymotpeod-
nenus. CKIOHEHHE CylIeCcTBUTENbHbIX. CKIOHEHHE MpUIaraTeabHbIX. YKa3aTelbHble, PUTIKA-
TeJabHblE MecTouMeHus. HeonpenenenHo-mnnyHoe MmectoumMenue “man”, “es”. MHOro3Ha4yHOCTh
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MpeAJIOroB. YNpaBlieHUEe riaarojoB. MectoumenHbie Hapeuusi. CUCTeMa BpEMEH CTPaJaTelIbHOTO
3anora. ClI0)KHOCOUMHEHHOE TNpeanokeHne. CloKHONOUMHEHHOE IIPEUIOAKEHUE C Pa3IMyYHbI-
MU BUJAMHU MPHUIATOYHBIX MpeiokeHuil. MapuuuTHBHBIE Tpynnsl. MoganbHble KOHCTPYKIHH
“habentzu+Infinitiv”’, “seint+zu+tInfinitiv’. Pactipoctpanennoe onpenenenue. Ilpuyactasie 060-
potel. Konjunktiv. ®yHkumuu ynotpebaeHus.

@panny3ckuii s3pIK. ApTHKIb: OnpeseneHHbie apTUKIN. HeomnpeneneHHbIE apTUKIIH.
Yactuuneie aprurim. CnutHble apTukiu. Omymenne aptukiist. CyiiecTBUTenbHOE. EMUHCTBEH-
HOe uucio. MHokecTBeHHOE uucio. Ciiydan HENpaBHJILHOTO 0Opa30BaHUsS MHOXKECTBEHHOTO
gucna. HapumarensHbie 1 COOCTBEHHBIE UMEHA CYIIECTBUTENbHBIC. ICUUCIIIeMbIe M HEUCUHCIIS -
eMBbIC CYIIECTBUTENIbHBIC. KOHKpPETHBIE M aOCTpaKTHBIC CYNIECTBUTEIbHBIC. MYKCKOW M KEH-
ckuit poJ. CriocoOb1 00pa3oBaHus CylIeCTBUTENbHBIX. [IpraraTensHoe. MecTo npuiaraTeabHo -
r'0 OTHOCHUTEJIBHO CYIIeCTBUTENbHOTO. Pox mpunararensHoro. Yncno npunaratensHoro. Cinydan
HENpPaBWIBHOTO 00pa30BaHMsI MHOXKECTBEHHOTO uncia. Ctenenu cpaBHeHHs. CriocoObl 00pa3o-
BaHUS MpUIAraTelibHbIX. [IpUTsIKATENBHEIE, YKa3aTeIbHbIC, BOIIPOCUTEIIBHBIC MPUIaraTeIbHEIC.
Hapeune. Crenenn cpaBuenus. CriocoOb1 o0pazoBanus. [Ipemioru. Mectonmenus. Jlnunsie me-
croumenus. besynapHas oopma THYHBIX MECTOMMEHUH. Y apHas popMa TUYHBIX MECTOMMEHUH.
JIMIO W YHCIIO0 JIMYHBIX MECTOMMEHHUH. DOpMBI MPSAMOT0 M KOCBEHHOTO JIOTIOJTHCHHS JTUIHBIX
MecTouMeHnil. [IpuTsokaTenbHble MECTOMMEHHUS. YKa3aTelbHbIE MEeCTOMMEHHUs. Bompocurenb-
HbIe MecTonMeHHs. OTHOCUTENnbHBIE MecTonMeHus. [ maron. Heonpenenennas ¢gopma rimarosna.
I'maroner €tre u avoir. JI[pyrue Henmuuubie GopMbl Tiarojia (Ipuyactue, Aeenpuydactie, 0e3mnd-
Has ¢opma). Kareropuu nmiia, yucia, BpeMeHH, HAKJIIOHEHHS Taroia. [ pynmsl riaronos. [loHs-
THE cIpspKeHud riarosios. M3bsButensHoe HakioHenue: indicatif. Crnpsixenue riaronos 1 u 11
TPYIIBI B HACTOSIIEM BPEMEHU U3bSIBUTENLHOTO HakjIoHeHUs. CrpspkeHne HenpaBUIIbHBIX Iia-
rOJIOB B HACTOAIIEM BPEMEHU U3bSIBUTEILHOTO HaKJIOHEHUs: présent. CripspkeHHe T1arojioB Beex
3 rpynn B 3aKOHYEHHOM MPOIIEANIEM BPEMEHH U3bSBUTEIBHOTO HAKIOHEHUA: Pass€ compose.
Hezakonuennoe npomreniiee Bpems: imparfait. [ToHsaTre 0 JHOBpEeMEHHOCTH, TIPEAIIIECTBOBAHMS
U TIocienoBaTeabHOCTH neicTBus. [Ipenmectyromiee mpomeninee Bpems: plus-que-parfait. Co-
riacoBanue BpemeH. bikaiimee Oynymee Bpems: futur proche. I1poctoe 6yaymee Bpems: futur
simple. bmwkaitimee npomenmniee Bpems: pass¢ immediat. I[Ipocroe mpomieamiee Bpems: passé
simple. [ToBenmuTenpsHOE HakJIOHEHUE riaroja: impératif. CocnararenbHoe HakjIoHeHHE: condi-
tionnel. HacTosimmee BpeMsi cocnaratenbHoro HakioHeHus: conditionnel présent. Ilpomremmee
BpeMsl cocllarateJibHoro HakiaoHeHus: conditionnel passé. Hcmoib3oBaHHe KOHCTPYKIIUH
si+imparfait (plus-que-parfait) B ycimoBHoM mpuaaTo4HoM mpemiokeHud u conditionnel présent
(passé) B rmaBHoMm. Haknonenue subjonctif. Ero 3nauenue u Bpemena: présent, passé compose,
imparfait, plus-que-parfait. Coro3br. Cunrakcuc. [Ipeanoxenue mpocroe u cioxuoe. IIpemio-
KEHUS YTBEpAUTENIbHbBIE, OTPHUIIATEIbHbIC, BOIPOCUTENbHBIE. [IOpSA0K CI0B B IPEIIOKEHHH.

OBPA3OBATEJIBHBIE TEXHOJIOI'NH

OcBoenue nuctuminsbl «lIpodeccrnonanbHblii HTHOCTPAHHBIN SI3BIK» MPEAYyCMaTPUBAET
UCTOJIb30BAHUE TPAJUIMOHHBIX 0Aa3MCHBIX M MHHOBALIMOHHBIX OOpa3oBaTEIbHBIX TEXHOJOTHIH,
oOecneunBaromux GopMUpoOBaHHE HHOS3BIYHOM KOMMYHUKATUBHOM KOMIIETEHIIUH CTYACHTOB:

- PenpolyKTUBHBIE (YCTHBIE OIPOCHI, paboTa ¢ KHUIOH U T.1.);

- aKTUBHbIe (JOKJaJX, NPaKTUKO-OPUEHTUPOBAHHOE 3aJaHMe, TecT, paboTa C
MH(GOPMALMOHHBIMH pecypcamMy U Mpod.);

- HHTEpaKTUBHBIE (POJIeBas UTPa).
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HEPEYEHDb YYEBHO-METOANYECKOI'O OBECIHHEYEHUA

JJISI CAMOCTOSTEJBbHOM PABOTHI OBYYAIOIINXCS IO JUCHUTILIMHE
«IMPOPECCHOHAJBHBIA UHOCTPAHHBIN SI3BIK»

Jl1 opraHu3alnyy caMOCTOSITEIbHOM padOThl 00y4aroIUXCs 10 U3YYEHUIO JIUCLHUIIINHBI
«IIpoheccrnonanbHBIi HHOCTPAHHBIN SA3BIK» KadeapOoil MOATOTOBICHO yueOHO-Memoouieckoe

nocoéue.
O0ocHoBaHMe 3aTPAT BpEeMEHHU Ha caMOCTOATeIbHYI0 padoTy odyuyawiuxcs (CPO)

CymmapHhstit 06bem gacoB Ha CPO ounoti popmul 06yuenus cocrapnser 112 yacos.

Ne n/nn Bunpsl camocTosTenbHOM paboThI Enuanna Hopwma Pacuernas IMpunsaras
HN3MEPCHUA BpPEMCHH, TPYAOEMKOCTDb TPYAOEMKOCTDH
yac CPO 1o CPO, uac.
HOpMaM, 4ac.
CamocTrosrenbHas paboTa, oOecrieunBaronasi HOAroTOBKY K ayTUTOPHBIM 43
3aHATUAM
1 IToBTOpEHUE MaTepuaia 1 Tema 0,1-4,0 20x6=12 12
2 Urenue u 1miepeBOn  y4eOHBIX 1 Tema 0,5-1,0 1,5x6=9 9
TEKCTOB
3 [MogroroBka K  NpakTUYeCKuUM | 1 3aHATHE 0,3-2,0 0,3x32=10 10
3aHATUAM (3amoMuHaHue
WHOSI3BIYHON JIEKCHKH)
4 CamocTosITeTbHOE M3YYEHHUE TEM 1 Tema 1,0-18,0 2,0x6=12 12
Kypca
Jlpyrue BUABI CaMOCTOSITEIBHON pabOThI 69
5 BeinojHenne — camocrtostensHoro | 1 padora 1,0-25,0 2,0x5=10 10
JIOMaIHero 3ajaHvsi (MOArOTOBKA
K pOJIEBOM UTpe, MPaKTUKO-
OpPHEHTHPOBAHHOMY 3aJIaHNIO,
TECTY, OIPOCY)
6 [MoaroroBka K JOKIaIy 1 pabora 1,0-25,0 8,0x1=8 8
7 JlormonHuTENEHOE yreHne | 1 TekcT 0,5-1,0 3,0x 6=18 18
npodeccruoHanTbHO
OPHCHTHPOBAHHBIX TEKCTOB
8 AHHOTHPOBaHHE u | 1 pabora 1,0-25,0 1,0x6=6 6
pedepupoBaHue TEKCTOB IO
CIIEIUAIBHOCTH
9 [TomroroBka K 3K3aMeHy 1 27 27x1=27 27
9K3aMeH
Uroro: 112

CymmapHnsiit 06bem yacoB Ha CPO ouno-3a0unoii popmul 06yuenus cocrapnser 136 yacos.

WHOSI3bIYHON JICKCUKH )

Ne /it Buner camocTosTeIbHON pabOTHI Enunnna Hopma Pacuernas ITpunsTas
U3MepeHHs BpPEMCHH, TPYIOEMKOCTh | TPYHOEMKOCTb
yac CPO o CPO, uac.
HOpMaM, Yac.
CamocTtosarenbsHas paboTa, oOecreunBaromias MoAroTOBKY K ayTUTOPHBIM 64
3aHATUAM
1 [loBTOpeHue marepuana 1 Tema 0,1-4,0 2,0x 6=12 12
2 Urenne u mnepeBox yueOHbIX | 1 Tema 0,5-1,0 3,0x6=24 24
TEKCTOB
3 [lomroroBka Kk  mpakTH4ecKuM | 1 3aHsTHE 0,3-2,0 2,0x8=16 16
3aHITHIM (3anoMuHaHue
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4 CamocCTOsSITeTbHOE U3YYEHUE TEM 1 Tema 1,0-18,0 2,0x6=12 12
Kypca
Hpyrue BUABI CaMOCTOSITENBHON PabOTHI 72
5 Bremnonnenne  camocrosrenbHoro | 1 pabdora 1,0-25,0 2,0x5=10 10
JIOMaIHero 3aganus (TOArOTOBKa
K pOJIEBOM UIpE, IPAKTUKO-
OPHEHTHPOBAHHOMY 3aJJaHHIO,
TECTY, OIPOCY)
6 [TonroroBka K AOKIaIy 1 pabora 1,0-25,0 5,0x1=5 5
7 JlomonHuTeIbHOE 4TEeHUE 1 Tekcr 0,5-1,0 3,0 x 6=18 18
npodecCHOHATBHO
OPMEHTHPOBAHHEIX TEKCTOB
8 AHHOTHpOBaHHE u | 1 paGora 1,0-25,0 20x6=12 12
pedepupoBaHue TEKCTOB IO
CIICIMAJIbHOCTH
9 [ToxroroBka K 3K3aMeHy 1 27 27x1=27 27
9K3aMeH
10 Uroro: 136

DopMBI KOHTPOJISI CaMOCTOSITETFHOM pabOThl CTYIEHTOB: MPOBEPKa Ha MPAKTUYECKOM
3aHSATUH, IK3aMEH.

3amaHus IpeIyCcMaTPUBAIOT MCTOIb30BaHUE KaK 00s3aTEHHOM, TaK U JOTOJHUTEIHHON
y4eOHOW JUTepaTyphl, UMeEIecss B Oubnmoreke W uurtambHoM 3aie YITY, a Takke
pasmemieHHoi Ha caiite YI'TY; ucnosp3oBanne pecypcoB dJIEKTPOHHON OMOIMOTEKH. 3amaHue
JUIs BHEAYAMTOPHOW CaMOCTOSITEIbHOM pPaOOTHhI TUIAHMPYIOTCS Ha cemecTp. HeobxomaumpiM
AJIIEMEHTOM  CaMOCTOSATENIbHOM  pabOThl  CTYACHTOB  SIBJSETCSl yMEHUE  IPUBJIEKATh
JIOTIONTHUTEBHYIO JINTEpPaTypy, KoTopass oOecrnedyuBaeT IOJy4YeHHE HWMH S3bIKOBOTO U
nHpopmanroHHOro mMarepuana. CamocrosiTelibHas paboTa CTyI€HTOB HOCUT CHUCTEMAaTHYECKUI
xapakrep. Pe3ynpTaThl caMOCTOSTENbHOW pabOThl KOHTPOJIMPYIOTCS TMPENnoAaBaTeisiMu U
YUUTBHIBAIOTCS MPU aTTECTAllK CTyAeHTa (3auer). [IpoBoasTcs: TecTUpoBaHue, 3acayllIUBaHUE U
oOcyXJeHHe JOKIAJ0B 110 U3y4aeMbIM TeMaM, 00CYX/IeHHEe BHEAYAUTOPHOTO YTCHHS CTY/JICHTOB
(mononHuUTENBHOrO YTEHHMs MPO(ECCHOHATLHO-OPUEHTUPOBAHHBIX TEKCTOB), IPOBEPKA IPAKTHKO-
OpUEHTUPOBAHHBIX 3aJaHUI, pojieBast UTpa, U T..I.

8 OHEHOYHBIE MATEPHAJIBI VI IIPOBEJAEHUS TEKYIHETI'O KOHTPOJISI
N ITPOMEXKYTOYHOU ATTECTALIUHU OBYYAIOIUXCA 110 JUCHUILTAHE
«ITPOPECCHOHAJIbBHBIN THOCTPAHHBIN A3BIK»

OneHka pe3yabTaToB OOy4YEeHHs OCYILECTBISIETCS B XOJI€ TEKYILEro U MPOMEKYTOUHOTO
KOHTPOJISI JOPMHUPOBAHUS 3aABIICHHBIX KOMIIETEHIIUI HA ATare OCBOCHUS JAHHOMN JUCIUTUIUHBIL.

Texywuii xowmpons 3HAHWM, YMEHUH, BIAJACHUNA Kak pe3ynbTaT (OPMUPOBAHUS
KOMITIETEHITMI OCYIIECTBISAETCS B TEUCHHE CEMECTpa B yYCTHOM M MUChMEHHOW (opme B BHIE
YCTHBIX OIPOCOB, JOKJaJa, TECTa, MPAKTUKO-OPHUEHTHUPOBAHHBIX 3aJaHUM, POJEBON WIpHI.
JlucuunnuHa npeaycMaTpuBaeT MOCTOSIHHOE B3aUMOJIEUCTBUE MPENOJaBarelisa CO CTYACHTaMHU
10 TEKYILIUM TeMaM 3aHSITHH.

Ne Tema Hlughp Konxpemusuposannvie pesyromamst 00yuenus Oyenouynvie
n/n Komnem cpedcmea
eHyuu
1 | Tema 1: | OIIK- | 3nams: PoneBas
IpescraBneHue " 1 - JIEKCUKO-TPaMMaTU4YECKUE ;{BﬂeHI/Ii{ MHOCTPAHHOI'O nrpa
3HAKOMCTEO. S3bIKa  HAYYHO-TIPOECCHOHAEHOW  cepsl s
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o0mIeHus Ha TTPo(eCcCHOHAEHBIC TEMBL,

Ymemsn:

- TONB30BaThCS HMHOCTPAHHBIMU  SI3BIKAMH, KaK
CPeACTBOM MPOGECCHOHATHFHOTO OOIICHUS;

Bnaoemow:

- OTBITOM WCIIOIh30BAHUS MHOCTPAHHBIM SI3BIKOM, KaK
CPEACTBOM MPOGECCHOHATHLHOTO OOIICHHUS;

Tema 2: Jlemosas | OIIK- | 3name: _ | Hpaxruxo-
TepericKa. 1 - mpaBmwia O(QOPMIIEHHS U COCTABJICHUS PA3IMYHOM | OpHUEHTHPO
JIOKYMCHTAIlMM Ha WHOCTPAaHHOM SI3BIKC B paMKaX | BaHHOE
podeCCUOHANBHOM NIESITETBHOCTH; 3a/laHue
Ymems:
- COBCPIIICHCTBOBATh pa3jMYHBIC BHUABI PEUYCBOI
JeSITeIbHOCTH  (TIHCHMO, YTCHHE, TOBOpCHHE,
ayJIUpPOBaHHUE) Ha AHTJIMHCKOM SI3BIKE o
npoeccroHaIbHON TeMaTHKE;
Bnaoemo:
- MpHEMaMH CaMOCTOSITEIBHOW pabOThl C S3BIKOBBIM
MaTepualioM (JICKCUKOM, TpaMMaTHKOM, (DOHETHKOMN) C
HCIIOJIb30BAHUEM CIIPABOYHOM M y4eOHOW JINTEPaTypHhI;
Tema 3: Hayka u OIIK- | 3nams: Tecr
06pa30BaHI/Ie. 1 - PII;{O?{?)I)I‘IHI)IC JICKCUKO-TPAMMATHYCCKHE CprInyp])I
CBOMCTBCHHBIC Hayqﬂomy CTUITHO yCTHOI/I nu
[IMCbMEHHOU peuu;
Ymems:
- W3BJICKATh nHpopmanuro n3 TEKCTOB,
NPOCNYIIMBAEMbIX B CHTYyallUsX  HAy4HOrO H
npo(eCCHOHANILHOrO  OOLICHUsT  (JOKNaJ, JIeKIus,
UHTEPBBIO, 1e0aTHl U IPyTHE)
Bnaoembo:
- YMEHHEM NPHUMEHSITh TOJy4YCHHbIC 3HAHHS B CBOEU
Oynyuier nmpogecCHOHaIbHON e TENbHOCTH.
Tema 4: YUrenue u OIIK- | 3name: Ompoc
nepeBos HAYYHO 1 - TEPMHUHOJIOTHIO MPOPECCUOHATILHBIX TEKCTOB;
Ymems:
JUTCPATYPbI 1o - H3BJICKaTh uHpopmanuo u3 TEKCTOB,
HallpaBJICHUIO IPOCIHYIIMBAEMBIX B CHTYal[MsAX HAY4HOTO M
HCCIICIOBAHMUA. npo(heCCHOHANILHOTO ~ OOIIeHUs]  (JOKNaJ, JIEKIus,
UHTEPBBIO, 1e0ATHI U IPyTHE)
Bnaoemo:
- OCHOBHBIMH npueMamMmu AHHOTHUPOBAHMS,
pedepupoBanus, aJIeKBaTHOIO nepeBojia
npoheCcCrOHALHO-OPUEHTHPOBAHHOM TUTEPATYPHI;
Tema 5 | OIIK- | 3uams: Orpoc
AHHOTHPOBAHHE 1 - TEPMHUHOJIOTHIO MTPOPECCUOHATTBHBIX TEKCTOB;

HAaYYHBIX cTaTem.

- OCHOBHBIE PECYPCHI, C TOMOIIBIO KOTOPBIX MOXHO
3((HeKTHBHO BOCHOIHHUTH HMMEIOIINECS TPOOETHl B
SI3BIKOBOM 00pa3oBaHNH (THITBI CIIOBapeH,
CIPaBOYHHKOB, KOMITBIOTEPHBIX porpamm,
WHPOPMAIMOHHBIX caliTOB ceTd VHTEpHET, TeKCTOBBIX
PemaKToOpOB H T.J.).

Ymemy:

- aHHOTHpOBaTh H  pedepupoBaTh TEKCTH IO
CIEIMAIbHOCTH Ha HHOCTPAHHOM SI3BIKE;

- COCTaBJIATh KPAaTKHE HAYIHBIE COOOIICHNS, TE3UCHI
JIOKJIJIOB, CTAaTbU HAa aHTJIIMHCKOM SI3BIKE;

Bnaoemw:
- OCHOBHBIMH preMamMu AHHOTHPOBAHUS,
pedepupoBanwms, aJIEKBaTHOT' O nepeBoaa

npoheccroHaIbHO-OpUEHTHPOBAHHOM JINTEPATYPHI;
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6 | Tema 6: OcuoBuble | OIIK- | 3nams: Jloknan
1 - TCPMHUHOJIOT IO HpO(i)eCCI/IOHaHLHLIX TCKCTOB,

npaBuia
- MHOS3BIYHBIE JIEKCUKO-TPAMMATHYECKUE CTPYKTYpHI
MMPE3CHTallu HAYIHO- o o
. CBOICTBEHHBIE ~ HAYYHOMY  CTHIK  yCTHOH W
TEXHUYCCKOU IMCEMEHHOM peun;
uHpopMauu Ymemo:

- COCTaBJIATH KpaTKHE HAay4YHBIC COOOIICHHS, TE3UCHI
JIOKJIaJ10B, CTAThbU HA aHTJINHACKOM SI3BIKE;

- HCIOJB30BaTh MYJIBTHUMEAWWHBIC CpPEACTBA U
WHOSI3BIYHBIA KOHTEHT TJIO0ABHBIX CETEBBIX PECYPCOB
JUTS IPO(heCCHOHATIBHOTO POCTa.

Bnaoemo:

-HaBBIKAMHU PabOTBl ¢ VHTEpHET TEXHOJOTHUAMH JUIS
BBIOOpa OITUMAaJILHOIO pexuMa MOJTYYICHUS
WHPOPMALIMK, C  AHMJIOS3BIYHBIMH  HMCTOYHUKAMHU
HHPOpPMAMK W  TONTOTOBKH  JIOKJIAJOB Ha
WHOCTPAHHOM SI3BIKE JUIS YYACTHS B MEXKIYHAPOIHBIX
MEpOTPHSITHSX;

JK3aMeH

Ilpomesicymounvlii koHmpons TPOBOAUTCA B BUJIE JK3aMeHa 3a Kypc OOydeHus
«[IpodeccroHanbHOMY HHOCTPAHHOMY S3bIKY». OOBEKTOM KOHTPOJIS SIBISETCS JOCTHXKEHUE
3agaHHoro [IporpaMMoi ypoBHS BJIaICHUS] MHOS3BIYHOM KOMMYHUKATUBHOM KOMITETECHIIUECH.

DK3aMeH MPOBOJIATCS B YCTHO-IMUCbMEHHOM (popme.

Pexomenoyemas cmpykmypa sxsamena:

- NUCbMEHHAs Yacmy. uzyyaroujee umeHue OPUTHHAIBLHOTO TEKCTA MO CIEHUAIBHOCTH CO
clI0BapéM, MUCbMEHHOE BBINOJIHEHUE 3aJaHUil HAa TOYHOE MOHMUMAaHUE COJIeP KaHUsI IPOYUTAHHO-
ro (1000-1100 neuamuwix snaxos, epems noocomosxu. 20-35 munym);

- YCMHAs 4acmev.

a) npocMomposoe umeHue OPUTHHAIBLHOTO TEKcTa 0e3 ciioBaps, popma MPOBEPKU — Tie-
penada u3BinedeHHOM mHGopmaruu Ha pycckoM si3bike (1000-7200 newammuwix 3uaxos, eépems
noozomoexu. 20-35 munym);

0) beceda c sk3amenamopamu Ha WHOCTPAHHOM S3bIKE MO BOIPOCAM, CBSI3aHHBIMHU C
npoduiieM HampaBiaeHHUs U 00JacTbI0 HAYYHBIX MCCIEIOBAaHUN MarucTpaHra (8pems nod2omos-
Ku: 15 munym).

[IpumepHBIil TepedeHb BOMPOCOB K SK3aMEHY M 00paslbl 3aJaHuil Al MpOBEICHUS
MIPOMEKYTOUYHOTO KOHTPOJISI YCIIEBAEMOCTH CTYIeHTOB (9x3amen) npuseaeH B KOM no manHOit
JTUCLUILTAHE.

Memoouueckoe obecneuenue npOMesfcymquoﬁ ammecmayuu

Haumenosanue XapaKmepucmuKa OYEHOYHO20 cpedcm@a MEmO()MKa Hanoanenue Cocma@ﬂ}z;oma}z
OYEeHOUYHO20 npumeHerus OYEHOUYHO20 KomMnemeHyuu,
cpedcmga OYEHOYHO20 Cpedcmea 6 noz)ﬂeofcawaﬂ
cpeocmea KoC OYEHUBAHUIO
IK3aMeH:
IIucemen- | Hzyuarowee umenue opuruHaipHo- | KoandecTso KOC - OrernBanne
Has 4acThb ro TEKCTa 10 CIEHUAILHOCTU CO | BOIPOCOB B Ou- | KOMIUIGKT | YPOBHA SHAHHH,
.. TEKCTOB YMEHHUH, BIa-
cnoBapéM, NHCbMEHHOE BBHITIONHE- | jeTe — 1 -
HU€ 3aJJaHMil Ha TOYHOE TTOHUMa-
HUE COJIEp>KaHUS IPOYUTAHHOTO.
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VYcrnas Ilpocmomposoe umenue opuru- | Konuuectso KOC - OuennBanne
4acTh HaJIbHOTO TEKcTa ©Oe3 cioBaps, | Bompocos B 6u- | Kom- YPOBHS SHAHMHH,

dopma TpoBepkH — Tepenada u3- | neTe - 1 TJIEKT ;Z;;;H’ B

BJICUCHHON HH(OpPMALMU HA pyc- TEKCTOB

CKOM SI3BIKE.

WnpuBuayaneHass — AEATENBHOCTD

oOydJaromnierocss 1Mo KOHIICHTPUPO-

BaHHOMY BBIPQKEHUIO HAKOIUICH-

HOTO 3HaHUSL.

CpenctBo MpoBEpKH YMEHMM IpH-

MEHSTH TIOJy4YEHHBIC 3HAHUS [UIs

pemieHusl  3a7a4  ONPEACTICHHOTO

THUIIA 110 TEME WJIH Pa3Iey.
becena ¢ | 3aganue, B koTopom obydaronemy- | Konnuecto KOC - OuennBanne 3
9K3aMEHa- | Cs MPEUIaraloT OCMBICIHTh peallb- | 3ajaHuil B Ou- | Kom- yp‘;‘;’:% 3§i§‘f“»
TOpamMHu HYIO npodeccuonanpHo- | jete - 1 IUIEKT ZZHHﬁ ’

OpUEHTHPOBAHHYIO CHTYAIIHIO 3aJaHuN

JInst  OCyIIECTBJICHUST TPOMEXKYTOYHOM aTTEeCTAllMd OOYYaIOIIUXCS  HCIIOJIb3YETCs
KOMIUIEKT OLIEHOYHBIX CPECTB 1o Auciuruimae «IIpodeccnonanbHblii HHOCTPAHHBIN S3BIKY.

Komnemenyuu Koumponupyemvie pesynomamor 06yuenus [3SHaHUA, YMEHUS, Ouyenounvie Ouyenounvie
HaBBbIKH, KOTOPBIC IPOBEPSAIOTCS COOTBETCTBYIOIIUM KOMIUICKTOM cpedcmea cpedcmea
OLIEHOYHBIX CPE/ICTB AUCIUILIHHBI | meKyweco | NPOMesHCymodno
KOHMpOJisi 20 KOHmMpOJisi
OIIK-1: 3Hamo | - JIEKCUKO-TPaMMaTUYECKHUE SIBJICHUS | Ompoc, OK3amen
TOTOBHOCTBIO WHOCTPAHHOTO SI3BIKA Hay4HO- | AOKIaZ,
K npodeccroHanbHON chepsl I 00LIeHUs Ha ggig:;ﬁg;
KOMMYHUKaIH npodeccuoHanbHbIe TEMBL; BAHHOE
U B YCTHOH H - mpaBuiga OQOPMIIEHHMS M COCTaBIICHHUS | 3ajanmme,
MMMCbMEHHOMN pa3IMYHON JOKYMEHTAllMM Ha UHOCTPAHHOM | poieBas
hopmax Ha sI3bIKE B paMKax  mnpodeccruoHaabHOM | HIPa, TecT
pyCCKOM U JIEATEIIbHOCTH;
WHOCTPAHHOM - TePMHUHOJIOTHIO  MPOQecCHOHAIbHBIX
S3bIKaX A TEKCTOB;
peleHus - HHOS3BIYHBIE JIEKCUKO-TPAMMaTHYECKUE
3a7a4 CTPYKTYpPBI CBOMCTBEHHBIE HAYYHOMY CTHIIIO
npodeccroHan YCTHOW U MUCbMEHHOW peuH;
BHOU - OCHOBHBIE PECYPCBHI, C IIOMOIIBIO KOTOPBIX
JEATEIIbHOCTH MOYXHO 3¢ (heKTUBHO BOCIIOJIHUTH
uMerolecss  mpobeiasl B SI3BIKOBOM
o0Opa3zoBaHUU (TUTIBI cJoBapei,
CIIPAaBOYHHMKOB, KOMIIBIOTEPHBIX MPOrpPaMM,
UH(GOPMAIMOHHBIX CaliTOB ceTu VHTEepHeT,
TEKCTOBBIX PEIAKTOPOB U T.J.).
ymems | - MOJIb30BAaTbCSl MHOCTPAHHBIMMU S3bIKaMH, | OmMpPoc,
AOKJIAL,

18




KaK CpeICcTBOM po(hecCuOHATLHOTO
00IIICHNS;

- y4acTBOBaTh B JUaoOre, AMCKYCCHUM Ha
npodeccHoHabHBIE TEMBl C HOCHUTEISIMH
SI3bIKA;

- COBCPIICHCTBOBATh Pa3IUYHBIC BUIBI
peyeBoi nesTeNbHOCTH (IMUCHMO, YTCHHE,
TOBOpPEHHE, ayJUPOBaHUE) HA AHTJIMMCKOM
SI3BIKE 110 TIPOECCHOHATBHON TEMATHKCE,

- U3BJICKaTh HWH(OpPMAIMIO W3 TEKCTOB,
MPOCITYIIMBACMBIX B CHUTYAIHsIX HAYYHOTO U
npodeCCHOHAIBHOTO ~ OOmIeHus  (JoKman,
JIeKIUs, HHTEPBBIO, 1€0aThl U Ipyrue)

- aHHOTHPOBATh M pedeprupoBaTh TEKCTHI 110
CIEIUATFHOCTH HAa HHOCTPAHHOM SI3bIKE;

- COCTaBJISATh KPaTKUE HAy4YHbIE COOOIICHMUS,
TE3WCHI JIOKJIAJIOB, CTaTbU Ha aHTJIUHUCKOM
SI3BIKE;

- UCIOJIH30BaTh MYJbTUMEIUNHBIC CPEIICTBA
W MHOS3BIYHBIH  KOHTEHT TJ100aJbHBIX
CETEBBIX PECYPCOB ISl MPO(HeCcCHOHATHHOTO
pocra.

MIPaKTHKO-
OPHEHTHUPO
BaHHOE
3aJaHue,
poseBast
urpa, TecT

enaoem
b

- OCHOBHBIMH TIpUEMaMH aHHOTHUPOBAHUS,
pedepupoBaHus, aneKBAaTHOTO MEpeBOja
npo(eCCHOHATTLHO-OPHEHTUPOBAHHO T
JUTEPATYPHI;

-HaBBIKaMU paboThI c WutepHer
TEXHOJIOTUSIMH JIJIsl BBIOOpa ONTUMAIBHOTO
peKMMa  TONy4eHuss  HMHGOpMAIHH, C
AHTJI0S3BIYHBIMU UCTOYHUKAMU
UH(POPMALIMU U TOJATOTOBKH JOKJIAOB HA
WHOCTPaHHOM  sI3bIKE€ JUIS  Y4YacTHs B
MEXTyHAPOHBIX MEPOIIPHUSITUSX;

- OMNBITOM HCHOJb30BAHUSI HMHOCTPAHHBIM
SI3BIKOM, KaK CpeACTBOM
poECCHOHAIBHOTO OOIICHHS;

- IpUEMaMH CaMOCTOSITEIIbHOH paboThl C
SI3BIKOBBIM MaTepUaIOM (JIEKCHKOM,
rpaMMaTHKOM, (hoHETUKOM) c
UCIIOJIb30BAHUEM CIIPABOYHOW M y4eOHOU
JUTEPATYPHL;

- YMEHHUEM TMPUMEHSTH MOJyYeHHbIE 3HAHUS
B cBoeil Oynymeil mnpodeccuoHaabHON
JIeSITeTbHOCTH.

ompoc,
JOKJIaJ,
HPaKTUKO-
OPHUEHTHPO
BaHHOE
3a7aHue,
porneBas
urpa, TecT
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9 IEPEYEHb OCﬁOBHOﬁ M JOMOJHUTEJbHON YYEBHOM JIUTEPATYPHI,
HEOBXOJINMOMU JIs1 OCBOEHUSA JTNCHUIIJINHBI

«IMPOPECCHUOHAJBHBIA UHOCTPAHHBIN SI3BIK)»

AHTJIHHCKHHT A3BIK
9.1 OcHoBHasi JINTEpaTypa

Ne
/1

HanmenoBanue

Koin-Bo 3k3.

be3bopomoBa C.A. AHrImiACKMH SI3BIK: JEJIOBOE MHUCHMO: YydeOHOE
nmocobue IO  aHTJIMICKOMY SI3BIKY JUIS ~ MAarucTpaHTOB  BCEX
crieranbHOCTel M HanpasieHuid moarotosku / C. A. besbopomoBa. —
2-e w31, ucnp. u joi. - ExkarepunOypr: M3a-so YITYVY, 2018. — 78 c.

10

®pantok E.E., 'onyzuna B.B., [lerpoB FO.C. Aurnuiickuii s3bIK B cde-
pe npodeccHoHaTbHOM KOMMYHHKAIIMU: COBPEMEHHAs dJICKTPOHHUKA U
AJIEKTPOHHBIE YCTPONCTBA: yueOHOE MOCOOUE TTO0 aHTIIMUCKOMY SI3BIKY
JUI CTYJIEHTOB HamnpaBieHuil: cnenuanurera 21.05.04 - «Onekrpudu-
Kalusi ¥ aBTOMaTH3aIHsi TOPHOTO MTPOU3BOICTBAY, OaKkaiaBpuara
13.03.02 — «DnekTpodHepreTuKa 1 AIMEKTPOTEXHUKA» U MAaTHCTPATYPHI
13.04.02 — «DnexTposHepreTHKa U JIEKTPOTEXHUKA» OYHOTO 00yUe-
Hus. 2-e w3, ucrp. u jgoi. / E.E. ®panrok, B.B. IN'ony3una, 10.C. Tler-
poB. — EkarepunOypr: U3n-so YITYVY, 2018. C. 121.

10

Anrnmiickuii si3e1k (Maructparypa) [DnekTpoHHBINH pecypc]: yueOHoe
nocobue / B.I1. ®ponosa [u ap.]. — DIEKTPOH. TEKCTOBBIE TaHHBIE. —
Boponex: BopoHexkckuil TOCYJapCTBEHHBIN YHUBEPCUTET
WHKEeHepHBIX TexHosoruit, 2014, — 176 ¢. — 978-5-00032-068-6. —
Pexxum noctyma: http://www.iprbookshop.ru/47417.html

DJIEKTPOHHBIN
pecypc

9.2 JlonoiHuTEIbHAS JIUTEPaTypa

HaunmenoBanue

Koin-Bo 9k3.

be3boponosa C.A. AHTIIMIICKUH S3BIK B chepe MpoheCcCHOHATBHOM
KOMMYHUKaIUu. ['opHBIC MaliHbI [ DJIEKTPOHHBIN pecypc]: yaeOHoe
nocobue / C.A. be36opoaoBa. - DIEKTPOH. TEKCTOBBIE JaHHBIE. -
Caparos: Aii ITu Dp Meaua, 2018. - 76 ¢. (102 c.) — ISBN 978-5-4486-
0170-5. - Pexxum mocryma: http://www.iprbookshop.ru/70758.html

DJIEKTPOHHBIHN
pecype

Jlykuna JI.B. Kypc anriuiickoro si3bika ajis MaructpanToB. English
Masters Course [DneKTpoHHBIH pecypc] : yuebHoe mocodue s
MarucTpPaHTOB 10 Pa3BUTHIO H COBEPILICHCTBOBAHHUIO OOIINX U
MPEAMETHBIX (JIeTTOBOM aHTIIMKACKUH S3bIK) KoMIteTeHuii / JI.B.
JlykuHa. — DIJIEKTPOH. TEKCTOBBIE JaHHbIE. — BopoHex:
Boponexckuii rocy1apCTBEHHBIM apXUTEKTYPHO-CTPOUTEIIbHBII
yausepcuteT, 9bC ACB, 2014. — 136 c. — 978-5-89040-515-9. —
Pexxum mocryma: http://www.iprbookshop.ru/55003.html

DJIEKTPOHHBIHN
pecype

Anncumona A.T. English for Business Communication [DneKkTpoHHbII
pecypc] : yuebHOE mocobue Mo JAeI0BOMY aHTIMHCKOMY SI3bIKY /IS
CTY/IEHTOB, OOyJarOIUXCsl O HAIPABJICHUSAM « IKOHOMHUKAY,
«MenemkmenT» / A.T. AHECUMOBA. — DJIEKTPOH. TEKCTOBBIC IAHHBIC.
— Kpacnonap: FOxHb1i H”HCTUTYT MeHeKMeHTa, 2013. — 96 ¢. —
2227-8397. — Pexxum nocryna: http://www.iprbookshop.ru/25955.html

ONEKTPOHHBIN
pecypc
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Hemeuxkui a3bIK
9.1 OcHoBHasi JUTEpaTYpa

Ne
n/m

HanmenoBanue

Komn-Bo 7k3.

Bonoguna JIL.M. [lenoBoil HemMeukuil s3bIK [DJIEKTPOHHBINM pecypc] :
ydeoHoe nocobue / J.M. BonoauHa. — DIEKTPOH. TEKCTOBBIC JaHHBIC.
— Kazanb: KazaHckuil HalMOHAJIBHBIN UCCIIEIOBATEILCKUN TEXHOJIOTH-
yeckuit yausepcurert, 2016. — 172 ¢. — 978-5-7882-1911-0. — Pexum
nocryna: http://www.iprbookshop.ru/61842.html

ONEKTPOHHBIN
pecypc

TenbreBckas JI.M. Hemenkuit s3pik. Y. 1. YueObHoe mocobue uist CTy-
JIeHTOB | Kypca HH)KEHEPHO-IKOHOMUYECKOTo (hakynbreTa U (akyibTe-
Ta MUPOBOM SKOHOMHMKH BCEX HaIIpaBJICHUH U crienuanbHOCTel, Exare-
punrOypr: Uzn-so YITY 2016. — 70 c.

30

TensreBckas JI.W.. Hemenkwuit si3p1k. Y. 2. YuebHOe mocobue ist CTy-
JneHTOB | Kypca MHKEHEPHO-3KOHOMUYECKOTO (pakynbTeTa U (paKyapTe-
Ta MUPOBOM SKOHOMHUKH BCEX HAIIPABICHUU U cnienuanbHOCcTel, Exare-
punrOypr: Uzn-so YITY 2016. — 65 c.

30

9.2 JlonotHUTEJILHAS JINTEPATYPA

Ne
/1

HaunmenoBauue

Koi-Bo 3K3.

Npanosa JI.B. Hemenkuii s3b1k 1 pogecCUOHAIbHON KOMMYHHKA-
uuu [DneKTpoHHBIN pecypc]: yueOHoe mocodue il CaMOCTOSTENbHOM
pabotsl ctynentoB/ MBanora JI.B., Caurupesa O.M., Tananaii T.C.—
DNeKTpOH. TeKCTOBbIE naHHbIe.— OpeHnOypr: OpeHOyprekuii rocynap-
ctBeHHblld yauBepcuteT, ObC ACB, 2013.— 153 ¢.— Pexum gocrymna:
http://www.iprbookshop.ru/30113 — 5B5C «IPRbooks»

DJIEKTPOHHBIN
pecypc

Hemenxkuii s3b1k 111 TexHu4eckux By30B = Deutsch fur technische
Hochschulen : yueGHUK 17151 CTYy/IEHTOB BY30B, 00yUYaIOIIUXCS 110 TEX-
HUYECKUM HaIpaBJICHUAM MOATOTOBKH (KBaymdukaius (crenenp) ""0a-
kanaBp"), nucuuruinae "Hemenkwuit s361k" / H. B. bacosa [u np.] ; mox
pen. T. @. lNaiiBonenko ; @eaepanbHbIil HHCTUTYT Pa3BUTHS 00pa3oBa-
Hus. - 13-e u3n., nepepad. u gom. - Mocksa : Knopyc, 2017. - 510 c. -
(bakamaBpwuar). - bubmuorp.: ¢. 509

40

I'pammaTHKa COBPEMEHHOTO HEMEKOTO sI3bIka [ TeKcT]: yueOHUK Jist
By30B / [JI. H. I'puropseBa u np.] ; nocnecn. JI. H. ['puropseBoii ; C.-
[TetepO. roc. yu-t, @unosnor. ¢axk. - 2-e u3f., crep. - Mocksa : Akaze-
mus; Cankr-IletepOypr : @unonoruveckuii paxynprer CIIOIY, 2013. -
243 c.

DpaHIy3CKHil A3bIK
9.1 OcHoBHasi JquTEpaTYpa

HanmenoBanue

Kon-Bo 3k3.

AnexGeposa 1.0. @paniysckuil s3bik. Le franais. Cours pratique
[DnexTpoHHbIH pecypc]: npakTukyMm / M.O. AnexbepoBa. — DIEKTPOH.
TEKCTOBbIE JaHHble. — M. | Poccuiickast MexayHapoHas akaaeMus Ty-
pu3sma, Jloroc, 2015. — 96 ¢. — 978-5-98704-829-0. — Pexxum gocry-
na: http://www.iprbookshop.ru/51863.html

ONEKTPOHHBIN
pecypc

Tpymkuna U.A. I'pammartuka ¢paHIry3cKoro si3plka: yuebHoe nocooue
JUI CTYJIEHTOB Bcex cnenuansHocteld. YITY, 2014, - 45 c.
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9.2 lonoJIHUTEIbHASA JINTEPATypa

HanmenoBanue

Komn-Bo 7k3.

Terenpkuna T.}O. ®paniry3ckuii 361K [ DIEKTPOHHBIN pecypc]: yueo-
Hoe nocobue/ Terenpkuna T.10., Muxanpuyk T.H.— DnekrpoH. Tek-
CTOBBIE JaHHBIE.— MuHck: Beimmiimas mxomna, 2010.— 287 ¢.— Pe-
xuM pocryna: http://www.iprbookshop.ru/20166 — S5bC «IPRbooks»

ONEeKTPOHHBIN
pecypc

Arapkosa O.A. [IpakTruueckuii Kypc (GpaHIly3CKOTO SI3bIKa AJIsl CTYIEH-
TOB SKOHOMHYECKUX CICIHAIBLHOCTEH [DIEKTPOHHBIN pecypc] : y4el-
Hoe mocoOme / O.A. ArapkoBa. — DJIEKTPOH. TEKCTOBBIC JaHHBIC. —
Openbypr: OpeHOyprckuii TrocyaapcTBeHHBI yHHBepcHuTeT, JObC
ACB, 2016. — 107 c. — 978-5-7410-1417-2. — PexuMm AocTyIa:
http://www.iprbookshop.ru/61397.html

ONEeKTPOHHBIN
pecypc

[Tonoea WM. H. ®panuysckuii s3pik: yuyeOHuk ans 1 kypca BY3oB u
(akynbTeTOB MHOCTpaHHBIX s3bIKOB = Manuel de Francais: yueOHuk /
. H. Tomosa, XK. A. Kazakosa, I'. M. KoBanpuyk . - 21-¢ u3., ucmp. -
Mocksa: Hectop Akanemuk, 2008. - 576 c.

10 MEPEYEHDb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET», HEOBXOJIUMBbIX /IUJIs1 OCBOEHUSA JUCLHUIIJIMHBI

«ITPODECCUOHAJIBHBIN THOCTPAHHBIN SI3BIK»

AHIJIMHACKUAA A3BIK

Buna IIpumepbi: HA3BaHUSA IIpumepsi: CebliIku
HCTOYHHUKA HCTOYHHUKOB
Onexkrponnsie | «Wikipedia» http://www.wikipedia.org
sHIMKIoNnequK | «Britannica» http://www.britannika.com
" CIIPaBOYHUKH
Menua- DJIEKTPOHHBIE BEPCUU Ta3€T:
WUCTOYHUKH “The Washington Post” http://www.washingtonpost.com
“Daily Telegraph” http://www.telegraph.co.uk
Caiitel TB u paano- kaHajoBs:
BBC World Services http://www.bbc.co.uk
CNN http://www.cnn.com
Study English News http://www.studyenglishnews.com
Om-naitn Anramiickuii s3e1k Study.ru http://www.study.ru
KYpPCBI, Learn a Language http://www.edufind.com
yIpaKHEHUS, English for Everybody http://english-language.euro.ru
TECTHI Teaching Grammar http://www.eslpartyland.com/teachers/nov/gram
English Grammar Lessons mar.htm
«Bce ons uzyuyarowux | http://www.english-grammar-lessons.com/
AHSTUTICKUTL SI3BIKY http://www.english.language.ru
Ego 4 You http://www.ego4u.com
HeMenxuii si3bIK
Buj ucrou- IIpuMepsI: HA3BAHUA HC- IIpumepsor: Cebliikn
HHUKa TOYHUKOB
Onextponnsie | «Wikipedia» http://www.wikipedia-werbung
DHIIUKIIONE NN www.google.com

" CIIpAaBOYHHUKU

http://www.rechtsformen.de
http://sorgenlos.de/
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www.business-wissen.de/marketing/werbung

Odunmanpapie | Odunuanbhelii caiit EBpo- http://www.europa.eu — Europa — the official
MOPTAJIbI neiickoro Coroza website of the European Union
MunuctepcTBo 3K0HOMUKH U | http://www.bmwi.de/ - Bundesministerium flr
TEXHUKHU Wirtschaft und Technologie
IlocynapctBennas denepaib- | http://www.destatis.de/ - Staatliches Bundesamt
Hasl cayx0a http://www.wto.org/
BTO
Menua- DNEeKTPOHHBIC BEPCUH T'a3€T:
HUCTOYHUKH “Spiegel” http://www.spiegel.de/wirtschaft
“Welt” http://www.welt.de/wirtschaft
Caiitet  mpo- | Deutsches  Institut  furWit- | http://www.diw.de/ - Deutsches Institiut fir
bec- schaftsforschung Wirtschaftsforschung
CHOHAJIbHBIX Institut der Deutschen Wirt- | http://www.iwkoeln.de/ - Institut der Deutschen
obmiecTBeHnbIx | schaft Wirtschaft, KéIn
u  kommMmepue- | Institut fur Weltwirtschaft http://www.uni-kiel.de/ifw/ - Institut fiir Welt-
ckux opranu- | Institut  fur Internationale | wirtschaft
3aImid Wirtschaftspolitik http://www.iiw.uni-bonn.de/ - Institut fir Interna-

Institut  fir

Bildung

o0konomische

tionale Wirtschaftspolitik

http://www.ioeb.de/ - Institut fir &konomische
Bildung

http://www.schule-wirtschaft.de
http://www.working@office

OH-nmaiiH  Kyp-
Chbl, yIpa)KHe-
HUS, TECThI

http://www.test.de
http://www.oeko-test.de
http://www.eine-welt-netz.de —
stiegsstelle zum Globalen Lernen
http://www.interkultural-network.de/einfuehrung
http://wwwuser.qwdg.de/
http://www.intercultural.org.uk/

Zentrale Ein-

DpaHny3CKUil A3bIK

Bua ncroununka

IIpumepsbl: HA3BaHUSA HCTOYHHKOB

IMpumepnbi:
CchlIKH

Memna-
WCTOYHUKHU

peamuTh-m0y «[1onurIoT»: BEIyUUTh (PAHITY3CKHH C
Hyns 3a 16 gacoB ¢ mpodeccopom [leTpoBbim.

tvkultura.ru

MPOU3HOIIEHHE Oa30BBIX CIIOB U (pa3s.

bonjour.com

Buzgeopenopraxku Ma France xamama BBC mo Bceit | bbc.co.uk
@pannun. Bel cMokeTe y3HATh HOBBIE CJIOBa M BBIPA-
KEHUS, a TakkKe I03HAKOMUTHCS C (PpaHIy3CKOi
KYJIbTYPOH U XKU3HBIO BO Opannuu.
KOJUICKIIMSI MHTEPBbIO Ha (paHiry3ckoM si3pike. Ko | ina.fr
BCEM POJIMKAM €CTh TEKCT.
[a3eThl, paino U | AIEKTPOHHAsT Bepcusi exeqHeBHO# raszerel. Ocerna- | Le Figaro
TeJeBUICHNE IOTCSl aKTyaJlbHble COOBITHS, UMEIOTCS TeMaTHYeCKHe
JI0ChE U CCBUIKM Ha MHOTOYHCIIEHHBIE TIPUIIOKEHUSL.
©XeHeIeTbHUK MyOIUKYeT CTaThbU TEKYIIUX HOMEpPOB, | Le Nouvel
OCBEHIAIOLINX opUIHAIIBHYIO, oOmiecTBeHHO- | Observateur

NOJIMTHYCCKYIO, KYJIbTYPHYIO U HAYYHYIO JKHU3Hb.

(bpaHIry3cKHMe paJOCTaHIIMK OHJIANH.

radios.syxy.com

MexayHapoaHoe (ppaHIly3cKoe TelleBUACHUE

france24.com
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http://www.interkultural-network.de/einfuehrung
http://wwwuser.gwdg.de/
http://www.intercultural.org.uk/

¢dpanmysckoe TB. ds.tv

OH-1aiiH  Kypchl, | CaMOy4YUTeNb (PaHIy3CKOTO si3bIKa Juis HaumHato- | le-francais.ru
yIpaKHEHHsI, Te- | IUX. Bce ypoku mpoBOAATCS OHIIANMH U COIPOBOXK 1A~
CTBI I0TCSI ayJIMO- U BHJICOMATEPUAIIOM

OHJIAMH-YPOKH JUIS TEX, KTO TOJILKO HAauMHaeT u3y4darh | lingust.ru
(bpanmy3ckuii u apyrue s3b1kd. Kakenid ypox cozep-
’KUT UHTEPECHBIC MATEPHUATIbI, €CTh BO3MOXHOCTD BBI-
TIOJTHSITh 3aIaHUsI [IPSIMO Ha CaliTe OHJIANH

JUIsl HA4aJbHOTO YpOBHA. MHOrO ynpaXHEHUH Ha tapis.com
rpaMMaTUKy ¥ IOHMMAHKUE PEYH Ha CIIyX

OHJIAWH-YPOKH TS HAUHMHAFOIIIUX francaisonline.com

11 METOAUYECKHUE YKA3AHUA JJIA OB YYAIOIIUXCSI IO OCBOEHUIO
JUCIHUIIVIMHBI «ITPO®PECCHUOHAJIBHBIM THOCTPAHHBIUA A3BIK»

Anroput™M pabOTBl  CTYACHTOB JUIS  KAUE€CTBEHHOTO  YCBOCHHSI  JTUCIUTUIMHBI
«IIpodheccroHanbHBIN HTHOCTPAHHBIN S3BIK» BKIFOUAET B CE€0S CIEMYIONINE JCHCTBHUSA:

1. W3yuenue pabodyeil mporpaMMbl JTUCHUIUIMHBI, YTO TIO3BOJIUT IPABHIBHO
COPHEHTHPOBATHCS B CHCTEME TpEOOBaHUM, TPEIBSIBIAEMBIX K CTYJIEHTY CO CTOPOHBI
MpenogaBaTes.

2. [Tocemenure u BeJIeHUE 3aTUCEH MPAKTUICCKIX 3aHATHH.

3. O06s13aTenbHas MOATOTOBKA K MPAKTUYECKUM 3aHITHUSIM.

4. VI3ydeHne OCHOBHOM M JIONIOJIHUTEIILHOM JIUTepaTypbl, IHTEpHET-HCTOYHUKOB.

5. BeimonHeHne Bcex BUIOB CAMOCTOSITEILHOM paOOTHI.

12. IEPEYEHb UH®OPMAIIAOHHBIX TEXHOJIOT Ui, UCIIOJIb3YEMBIX ITPA
OCYHECTBJIEHUHU OBPA30OBATEJIBHOI'O ITPOLECCA IO JUCHUIIJIMHE
«IMPO®ECCHUOHAJIbHBIA HTHOCTPAHHBIN SI3bIK», BKJIIOUYAS IIEPEYEHD

INPOI'PAMMHOI'O OBECIIEHEHUSA 1 THOOPMAIIMOHHBIX CITPABOYHBIX

CUCTEM

1. UnTepuet — Kontpakt NeKE-69 ot 26 nexadps 2016 r.

2. Omnepanuonnsie  cuctembl  (Microsoft  Imagine  Premium) —  Konrpakr
No56015/EKT5058/KE-64 ot 14 nexkabps 2016 r.

3. Oducueie naketsl (Microsoft CASA) — Jlorosop Ne JIE-12 ot 5 urons 2017 .

4. Autusupyc (Kaspersky Endpoint Security) — JloroBop NeJ[-53 ot 28 utonst 2016 r.

5. Jluaradounoe IO SanakoStudy 1200 28 ir., goroBop Ne/l-19 ot 22 mas 2014 r.
(mocrapmumk: UIT XabapoB Anaronuii BuktopoBuy)

13 OIMCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM 1151
OCYHIECTBJIEHUS OBPA30OBATEJIBHOI'O ITIPOIIECCA IO JUCITUIIJIMHE
«IMPO®PECCUOHAJIBHBIA UHOCTPAHHBIN SI3BIK)»

Peanuzanus nanHoit yueO6Hol aucrumiuunbl «IIpodeccnoHanbHblil HHOCTPAHHBIN S3BIK»
OCYIIECTBIISIETCS C MCIIOJIb30BAaHHMEM MaTepUaIbHO-TEXHUYECKO 0a3bl, oOecreunBaronei
NpOBEJCHUE BCEX BUAOB YUEOHBIX 3aHATUH W  HAYYHO-MCCIIEOBATENbCKON  pabOThI
oOyyaromuxcs, MpeIyCMOTPEHHBIX MPOrpaMMON Y4eOHON IMCHUUIUIMHBI, COOTBETCTBYIOLICH
JEUCTBYIOIUM CAaHUTAPHBIM U IIPOTUBOIIOKAPHBIM IIPABWJIAM U HOPMaM, BKIIFOUAOLLIECH:
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- CHCUHAJIbHBIC IOMCHICHUA, YKOMIIJICKTOBAHHBIC CHeL[HaJIH?»HpOBaHHOﬁ MC6CJIBIO, u
MIPEJCTABIISAIOINE COOOM:

- yueOHbIE ayTUTOPHH ISl IPOBEICHHS 3aHATHI JICKIIMOHHOTO THIIA;

- yueOHbIE ayTUTOPHH ISl IPOBEJICHHS 3aHATHI CEMHUHAPCKOTO THIIA:

- nabopatopuu (3515, 3517)

- yueOHbI€ ayIMTOPUH JJIs TPYNIIOBBIX U UHIUBUIYaIbHBIX KOHCYJIbTAIU;

- yueOHbI€ ayIUTOPUH Ul TEKYLEr0 KOHTPOJISI ¥ IPOMEKYTOUYHOM aTTECTAlUN;

- ayIUTOPHH TSI CAMOCTOSTENILHON pabOTHI;

- MIOMEIICHHUS ISl XpaHEHUsST ¥ MPO(QUIAKTUIECKOTO OOCTy>)KUBaHHs y4eOHOTO 000py/I0-
BaHUA.
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JUCT UBMEHEHUHA PABOYEN ITIPOTPAMMBI JUCIHUILIAHBLI (MOY.JIs)

1. Paznen 8 mocine TaGaUIBI IOMOTHUTE CIEAYIONUMU a03allaMu:

[Ipu peanuzauuMu OUCUMIUIMHBL (MOAYJS]) MCHOJIB3YETCS OaTIbHO-PEUTUHIOBAs
CUCTEMa OLEHKHU yueOHOU AesTenbHOCTH B cOOTBETCTBUU C [lonoxeHueM o OamibHO-
PEUTHUHTOBOM  CHCTEME OIIEHKM y4yeOHOM  JesATenbHOCTH (Y4eOHOM  pEUTHUHrE)
oOyuaromuxca B ®I'BOY BO «VYpanbckuil rocyapCTBEHHBIH TOPHBIM YHHBEPCHUTET)
(CMK O/1.1111.04-06.222-2021).

Pacnipenenenue 6amioB B paMKax TEKYUIErO0 PEMTUHra U pedTUHTa MPOMEXKYTOUHOU
aTTecTalluy N0 y4eOHOW AUCUMIUIMHE (MOYJI0) MPEACTABICHbl B KOMIUIEKTE OLEHOUYHBIX
CPEACTB MO AUCIUTIINHE (MOAYIIIO).

[lony4yennsle 3HaueHUs1 y4eOHOro perTHHra oOydaromuxcs B 0amiax nepeBojsiTcs B
OLICHKH, BBICTABIISIEMbBIE 10 CJIEIYIOIICH MIKae:

KonudecTBo 6amios OTMeTKa 3a DK3aMeH/ 3a4€T C OICHKOM OtmMmeTKa 0 3auére
80-100 OTiIr4HO
65-79 Xopomro 3auTeHo
50-64 VYIIOBIETBOPUTEIBLHO
0-49 HeymosierBopuTensHO He 3auteno

2. Pabouast mporpaMMa akTyalu3upoBaHa B YaCTH Pa3CIIOB:

— [lepedyeHb  OCHOBHOW ¥  JIONIOJHUTEIBHOM  Yy4eOHOM  JUTEpaTyphI,
HEOOXOIMMOM I OCBOCHUS AUCITUTUIMHBI (MOJTYJIA)

- [lepeyenb pecypcoB HWH(MDOPMANMOHHO - TEICKOMMYHUKAIIMOHHONW CETH
CAHTEPHET», HEOOXOANUMBIX JJII OCBOCHUS TUCHIUTIITUHBI (MOTYJIs)

- [lepeyenbr ~ MHPOPMALMOHHBIX  TEXHOJIOTHM,  HCIOIB3YEMBIX  MPHU
OCYIIECTBJICHHH 00pa30BaTEIBHOTO IMpollecca MO AUCIUIUIMHE (MOJIYJI0), BKIIOYAs
nepeyeHb MPOrpaMMHOro o0ecrieyeHus: U HH(GHOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM.

OnoOpeHo Ha 3acenaHuM Kadeapbl MHOCTPAHHBIX SI3BIKOB M JIEJIOBOM KOMMYHUKauuu. [IpoTokon
Ne lot «28» centsa6ps 2021r.

g
3aBenyromuii kadenpoi L JL I'. FOcymnoBa
noonucs U.0. ©amunua
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VJIK 621(07)

CocraBurtens: M. JI. Xa3un

HanexHocTh, ONTUMHU3AIMS U TUAarHOCTHKA aBTOMATH3MUPOBAHHBIX CUCTEM:
MeTtonnueckne yka3zaHHUsS MO caMocTosiTelbHON pabore [Tekcr] / coct. M. JL
Xaszun. ®PI'bOY BO «VYpain. roc. ropusiil yH-m».- ExarepunOypr: U3g-so VITY,
2018. -40c.

B Meromuyeckux yKa3zaHHUAX PACCMOTPEH Psii OCHOBHBIX BOIPOCOB,
M3y4aeMbIX B paMKax IUCHUILIUHBI «HajaeXHOCTh, ONTUMHU3AIUS U JUATHOCTHKA
aBTOMATU3UPOBAHHBIX ~ CUCTEM»,  TPHUMEPHl  PACYETOB  KOJUYECTBEHHBIX
MoKasaTelield HaJIe)KHOCTH CHCTeM. B HUX BKITIOUCHBI OAMHHAANATH MPAKTUYECKUX
pabor mo TemaM Kkypca. Kaxnmas paboTa CONpPOBOXKIAETCS TEOPETUUYECKUM
MaTepHaioM, IPUMEPAMH pacueTa M HHIAWNBUIYaTbHBIMU 3aJaHUSMU.

I[J'ISI CTYACHTOB, H3ydYalOIIUX JAUCLHUILIINHY «H&I[@)KHOCTB, OIITUMMH3AUA U

JTUAarHOCTHKA aBTOMATH3WPOBAHHBIX cucTem» 15.04.04 «ABTOMaTH3aANA
TEXHOJIOTUYECKHUX TTPOIECCOB U MPOU3BOJICTB.

®I'BOY BO «Ypai. roc. ropHbIid yH-T».- EkatepunOypr: Usn-sBo YITVY, 2018. —40 c.



BBepeHue

HapexHocTh sIBISIETCS OOHUM W3 BaXKHEUIIMX ITOKA3aTEIEd COBPEMEHHOMU
TEXHUKHU.

L]envio ocBoeHMS y4eOHOW MuCIUTIIMHBI «Hame:KHOCTh, ONMTHUMU3ALUS U
JUarHOCTHKA AaBTOMATU3WPOBAHHBIX CHUCTEM)» SIBISETCS (POPMUPOBAHUE Y
CTYJEHTOB NPOYHBIX 3HAHUM 10 OCHOBHBIM IIOJIOKEHUSAM TEOPHUHM HAJEKHOCTH U
JUArHOCTUKU aBTOMAaTU3UPOBAHHBIX CUCTEM.

B Xxome ocCBOEHMS IHUCHUIUIMHBI CTYJEHT TOTOBUTCS K BBIITOJHEHHUIO
CIIEYIOIUX MPOPECCHOHATBHBIX 3a/1a4:

NPOU3B00CMEEHHO-MEXHOI02UYEeCKasl 0eameIbHOCHb.

-pa3paboTKa M MpaKkTUYECKas peaanu3alnus CPEICTB U CUCTEM aBTOMATHU3ALUU
KOHTPOJIsl, JWArHOCTUKA W HCHBITAHWW, aBTOMATU3UPOBAHHOIO YIpPaBIEHUS
YKU3HEHHBIM LIUKJIOM IPOIYKIUHU U €€ KaYECTBOM;

-aHAJIU3 COCTOSIHUA WM JIMHAMUKU (YHKIMOHUPOBAHUS CPEICTB M CHCTEM
aBTOMAaTU3allMH, KOHTPOJIS, JTUArHOCTHKH, MCHBITAHWM W YIPABICHUS KadecTBa
OPOAYKIIMHM, METPOJIOTUYECKOTO M HOPMATHBHOIO OOECIEeueHHUs] MPOU3BOJICTBA,
CTaHJApTU3alMK U CepTU(UKALNUA C MPUMEHEHUEM HaAJICKAIIUX COBPEMEHHBIX
METOJIOB U CPEACTB aHAJIN3a;

-o0ecreueHue HaJEeKHOCTU U 0O€30IaCHOCTH Ha BCEX 3Tamax >KU3HEHHOTO
LMKJIa TPOLYKINN;

HAYYHO-UCCNIe008aAMENbCKASL 0eSIMENbHOCHIb.!

-pa3paboTKa TEOPETUYECKUX MOJENEH, MO3BOJISIIONIMX UCCIEA0BATh KAYECTBO
BBIITYCKAEMON TPOAYKIUHU, TEXHOJOTMYECKUX MPOLIECCOB, CPEACTB M CHUCTEM
aBTOMAaTHU3alIMH, KOHTPOJISA, AUAaTHOCTUKH U YIIPABJICHHUS;

-MaTeMaTU4YECKOE MOJEIMPOBAHUE MPOLIECCOB, O0OpPYAOBaHUS, CPEACTB M
CUCTEM aBTOMAaTH3alliH, KOHTPOJS, IUAarHOCTHKH, WCHBITAHUWA W YIPABICHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX  TEXHOJOTUI IPOBEICHUS HAy4YHBIX
HCCIICIOBAHUN;

-cbop, o00paboTka, aHaIM3, CHCTEeMaTH3alUs M O00O0OIIEHHE Hay4IHO-
TEXHUYECKON HH(OpMaLKK, OTEYECTBEHHOT0 U 3apyO0eKHOro OIbITa IO
HAIpPaBJICHUIO UCCIIEI0BaHUM, BEIOOP METOJIOB U CPEJICTB PEUICHUS PAKTUUECKUX
3a11ay.

Pe3ynpraToM OCBOEHUS JIHCLUILIMHBI «/ImarHocTka W HaJEKHOCTHb
aBTOMATHU3UPOBAHHBIX CHUCTEM» SBIAETCA (OPMUPOBAHHE Yy OOYHAIOIIHUXCS
CIEIYIOIINUX KOMIICTCHIIUM:

npogeccuoHanbHbIX

CIIOCOOHOCTBIO OOeCreuYrBaTh: HEOOXOAUMYIO KU3HECTOMKOCTh CPEICTB U
CUCTEM aBTOMAaTHU3allUU, KOHTPOJIS, AUArHOCTUKH, UCTIBITAHUI U YIIPaBICHUS TIPU
U3MEHEHUU JACUCTBUS BHEIIHUX (DaKTOPOB, CHIDKAIOUIMX S(PPEKTUBHOCTh HX
(GyHKUIMOHUPOBAHUS, pa3paboTKy MEpOTNPUATUN o KOMILJIEKCHOMY
UCIIOJIb30BAHUIO  CHIPbS, 3aMeHE JACPUIMTHBIX MaTepUalioB U H3BICKAHUIO
PalMOHAIBHBIX CIIOCO00B YTHIIU3AIMU 0TX010B mpou3BocTea ([1K-7);

CIIOCOOHOCTBIO:  BBIMOJHATH ~ AQHAJNU3  COCTOSHUSA W JMHAMUKH
(GYHKIIMOHUPOBAHUS CPEICTB U CUCTEM aBTOMAaTH3allMU, KOHTPOJIS, TUArHOCTHKH,
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UCTIBITAHUN ¥ YOPaBJICHUS Ka4eCTBOM TPOAYKIIUH, METPOJIOTHYECKOTO |
HOPMATHUBHOTO OOECTICUYEHHUsI MPOU3BOJICTBA, CTAHAAPTU3AIMU U CEPTHPHUKAIIIH C
NPUMEHECHHEM HAJJICKAlINX COBPEMEHHBIX METOJOB U CPEACTB aHaju3a,
UCCIIeIOBaTh IPUUYMHBI Opaka B MPOU3BOJICTBE U pa3padaThIBaTh MPEAIOKCHHS IO
ero npenynpexacHuto u ycrpanenuto (I1K-8);

CIIOCOOHOCTBIO 00ECTIeUrnBaTh HAICKHOCTh M 0€30MacHOCTh Ha BCEX dTarax
KU3HEHHOTO  [WKJIAa TPOAYKIMH, BBIOUPATh  CUCTEMBI  DKOJOTHYCCKOU
oe3omacHoctu pousBoicTia (11K-9);

CIIOCOOHOCTBIO pa3palaThiBaTh TEOPETHUECKHE MOJCIH, TO3BOJISIONINE
UCCJIEIOBAaTh KAa4yeCTBO BBIMTYCKAEMOW TMPOMYKIMH, TPOU3BOJCTBEHHBIX U
TEXHOJIOTMYECKUX TIPOIECCOB, CPEICTB M CHCTEM aBTOMATH3aIlMH, KOHTPOJIA,
JTUArHOCTUKHM, WCTIBITAHUA W YOPaBJICHUS, TNPO-BOAUTh aHAIW3, CHHTE3 U
ONITUMM3AIIMI0  TIPOIECCOB  aBTOMATH3AIMH, YIPABICHUS IPOU3BOJCTBOM,
KU3HCHHBIM ITMKJIOM TMPOJYKIMM W €€ KayeCTBOM Ha OCHOBE NPOOJIEMHO-
opreHTUpoBaHHBIX MeTOo0B (ITK-15).

B pe3ynbTaTe 0CBOCHUS TUCIUIIIUHBI CTYACHT JIOJKEH:

3Hamo:

- MaTEeMaTUYECKHUI armapaTt TEOpUU HAJEKHOCTH;

- OCHOBHBIE TTOKA3aTeNIM HAJC)KHOCTH U METOIUKHU UX ONPEICICHUS;

- METO/Ibl aHAIN3a HAJC)KHOCTH;

- METO/Ibl TEXHHYECKOW TUATHOCTHKH.

Ymemu:

- aHAM3UPOBATh COBPEMEHHBIC ABTOMATH3MPOBAHHBIE CHCTEMBlI Ha
BCEX CTQIMIX WX )KH3HEHHOTO ITUKJIIA;

- paccYMTHIBATH OCHOBHBIC TOKa3aTeln HAJC)KHOCTH
aBTOMATHU3UPOBAHHBIX CHCTEM;

- MPOBOJUTh  TEXHUYECKYI0  JUArHOCTUKY  aBTOMAaTU3UPOBAHHBIX
CUCTEM;

- co37aBaTh AaBTOMATHU3UPOBAHHBIE CHUCTEMbI C ONTUMAJIbHBIM WJIU
3aJIaHHBIM YPOBHEM HaJICKHOCTH;

Braoems:

- HaBBIKAMH MCIIOJIb30BaHUS TEXHUUECKOU U CITPABOYHOM JIMTEPATYPHI;

- HaBBIKAMU pa3pabOTKU CTPYKTYPHON CXEMbl CUCTEMBI;

- HaBBIKAMH TIPOBEJEHUS OIECHKH HAASKHOCTH TO pe3yjbTaTaM
OKCILTYyaTallMOHHBIX IAHHBIX MM UCTIBITAHWH aBTOMATH3UPOBAHHBIX CUCTEM;

-  HaBBIKAMHM  TPUMEHEHUS  METOJWK  TEXHUYCCKOH  JIMarHOCTHKHU
aBTOMATHU3UPOBAHHBIX CHCTEM.

N3noxkenne ydyeOHOro Marepuajia COMPOBOXKIACTCS  KOHTPOJIBHBIMU
BOIIPOCAMMU IOCJIE KaXOU IJIABBI.

JlaHHBIE METONMYECKUE YKA3aHUS MO3BOJIST CTYJICHTAM YCBOUTH OCHOBHBIE
[IOJIOKEHUST CTPYKTYPHO - JIOTMYECKOr0 pacyera HaAESKHOCTU  CIIOXKHBIX
TEXHUYECKUX YCTPOMCTB, a TakKe MPUOOPECTH HAaBBIKM PEIICHHUS 3aaad
HaJeKHOCTH.



1. PACUET KOJIUYECTBEHHBIX TIOKA3ATEJIEA HAJIEZKHOCTH
1.1. MeToauyecKkue yKazaHusl

KonnuecTBeHHBIC TOKA3aTeNW HAJICKHOCTH OBIBAIOT CTAaTHCTUYECKUE WU
BeposTHOCTHBIE. ClemNyeT YSCHHTHh OTy pas3iudue MPU TPOBEICHUU PACUCTOB.
[TokazaTenn HaASKHOCTH OBIBAIOT CJAWHWYHBIE W KOMIUICKCHBIe. Cremyer
oOpaTUTh Ha 3TO BHUMAaHHE.

1.2. KpaTkue TeopeTH4yecKue CBeJAeHUsI

IInomnocms pacnpedenenuss Hapabomxu 0o omkasza. HapaboTka 10 oTkaza
T xak cinydaifHas BEJIIMYMHA  OINHUCBHIBAETCS  HMHTETPAIbHOU  (QyHKIUEH
pacnpenencuus F(t).

Beposmnocmu b6ezomkasznoii pabomor (BBP) — 3T0 BEpOSTHOCTH TOTO, YTO B
npenenax 3aJaHHOM HapaOOTKM OTKa3 CHUCTEMbl HE BO3HHMKHET, T. €. 3TO
BEPOSATHOCTH TOTO, YTO OTKa3 He HacTynuT B uHTepBaie (0, t1).

Cratuctuueckoe BhIpaKeHHE (PYHKITUN HAIC)KHOCTHU

P(t)=1-F"(t)=[N, —n(t)l/No =1-n(t)/N, . (1.2)

Ha npaktuke wuyacto ObiBaeT yJnoOHeEe UCHOJB30BaTh  (YHKIUIO
seposmuocmu omraza Q(t). Ilpu pukcupoBaHHOM 3HaYCHUU BpeMeHH 11 = t:
CratucTuyeckoe BhIPAKEHHE BEPOSTHOCTH OTKAa3a

Q' (t)=F (t)=1-P"(t)=n(t)/N, . (1.2)

ITockonbky ©Oe30TkazHass paboTa MW OTKa3 SABJISIOTCS  COOBITHSMU
HECOBMECTUMBIMH, TO CyMMa UX BEPOSTHOCTEHN paBHA €IUHUIIC:

P(t)+Q(t)=1. (1.3)

Yacmoma omxazoe f(f) mnm TIOTHOCTH BEPOSTHOCTH BpEeMEHH PaOOTHI
cHCTeMBbI 10 TmepBoro otkaza. [lockonbky ¢yHkums F(t) HenpepbiBHa, TO
CYLIECTBYET HENPEPBIBHASA IIJIOTHOCTh PacpeAesieHusl HapaOOTKH 10 0TKa3a:

f(t)=dF(t)/dt=F'(t)=Q'(t)=—P'(t). (1.4)
CraTtucTuueckoe BBIPAKCHUEC YaCTOTEI OTKAa30B

f*(t) = n(At)/NAt . (1.5)

Humencusnocms omrazoe M) — yClOBHas IUIOTHOCTh BEPOSTHOCTH

BO3HHKHOBEHHS OTKA30B CHUCTEMBI B MOMEHT { IIpu yCJIOBHH, YTO 0 ITOrIO
MOMCHTA OTKa3bl HC BO3HHUKAJIN.



x(t):_d[l—F(t)]. 1 _dr() 1 _f(t) P’(t))' (1.6)

OTCIOZIa

P(t)—exp{—ix(t)dt] 7

CraTucTudeckoe BBIPAKCHNUC HHTCHCUBHOCTH OTKA30B

A*(t) = n(At)/N At (1.8)
e Ncp = (NI + Ni+1)/2;
Ncp — uncno cucrem, ucnpaBHo padoraromux B uHTepBane At; Nj u Nj+1 — ducno

CHCTEM, MCIIPABHO Pa0OTAIOIIMX B HAYAJIE U B KOHIIE MHTEpBaja At COOTBETCTBEHHO.

Cpeonsin napadomrka 0o omxasa (Tcp) — MATEMATUYECKOE OKUIIAHHUE
BPEMCHH 0€30TKa3HOH paboThI (CIydaiHON BeTHUuHbI 7):

Tep =TtdF(t):TP(t)dt. (1.9)
0 0

Otcroma ciaemyer, yTo CpeaHss HapaOboTKa 10 OTKa3a TeOMETPHYCCKH PaBHA
toniaay o kpusoi P(t) (cMm. puc. 2.1).
CTaTHCTHYECKOE BRIPAKCHHE CPEIHENH HapaOOTKHU 10 OTKa3a

N m
* 1 9 1
Tep= N b= N 2Nt (1.10)
0i=1 0i=1
rae ti = 0,5(ti.1 + tj) = M — yucIO BpEeMEHHBIX HMHTEPBAIOB; Ni — KOJIUYECTBO
CHCTEM, OTKa3aBIIUX B i-M HHTEpBajc BpeMeHHu Al.

JIJisi BOCCTaHaBIMBAEMBIX CHCTEM HCIOJIB3YETCS CpeoHss Hapabomka Ha

omkas To.
o0

T, = [tf (tht i=1,2.. (1.11)
0

CraTHCTHYECKOE ONpEe/IeNICHIE CPETHEH HapaOOTKU Ha OTKA3:

« 12
T, :—Zti, (1.12)
)

rae ti — BpeMs ucrnpaBHOM paOOTHI BOCCTAHABIMBACMON CHCTEMBbI MEXIY I-M H
(i +1)-m oTkazamm; N - YKCciIO OTKa30B 3a BpeMms t. Eciou paccmaTtpuBaeTcss M
CHCTEM, TO
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_ _zjti , (1.13)

e Nj — 9MCII0 OTKA30B |- cucTeMsl, tij - BpeMsi 0e30TKa3HOil pabOoTHI J-i CHCTEMBI
mexay I-m u (i +1)-m oTkazamu.

Koagpduyuenm comoenocmu Ky — BEpOATHOCTD TOTO, YTO CUCTEMA OKAXKETCS
paboTociocOOHOH B TPOM3BOJBLHO BBIOpAaHHBIH MOMEHT BpeMeHH (ix) B
YCTaHOBUBIIIEMCS TICPUO/IC IKCILTyaTaIH:

KF:tpC/(tpC+tBC):TO/(TO+TB)’ (1.14)

rae thc — cyMMapHOe BpeMsl HaXOK/ICHUS CHCTEMBI B pa0OTOCIIOCOOHOM COCTOSIHUN
(toc = To'n); tsc — cymmapHOE BpeMsi BOCCTAaHOBICHHUSI CHCTEMBI (lsc = Tp°N);
N — YKMCJI0 OTKA30B CUCTEMBbI B 33JJaHHBII HHTEPBAJ BPEMCHH.

CraTucTuyeckoe onpeacacHue:

K =N,(t)/N, (1.15)

rae N — 9ucno oMHaKoOBBIX BoccTaHaBIMBaeMbIX cucteM; Np(tx) — dncio cucrem,
HaXOJAIMXCS B pabOTOCIIOCOOHOM COCTOSSHUM B IPOW3BOJBHBIN, JOCTAaTOYHO

yIaJICHHBIN OT Hayajia UCTIBITAHUHN (IKCIUTyaTallii) MOMEHT BPEMEHH tx.
Kosgppuyuenm npocmosi Ky — BEpOATHOCTb TOTO, YTO CHUCTEMA OKAXKETCS

HEepabOTOCIOCOOHOW B TMPOM3BOJBHO BBIOPaHHBIM MOMEHT BpeMmeHH (ix) B
YCTaHOBUBIIEMCSl TIEpUOJE OKCIUTyaTari. I[IOCKOJIBKY COOBITHS TIPOCTOSI H
TOTOBHOCTH SIBJISIFOTCSI HECOBMECTUMBIMH, TO

K+ Kor=1 . (1.16)

Koagpduyuenm onepamusnoii comosnocmu Kor — BEpPOSATHOCTh TOTO, UTO
CUCTEMAa OKaXeTcsi pPaboTOCIOCOOHONW B TPOU3BOJBLHO BBIOPAHHBI MOMEHT
BpeMeHHM (tx) B yCTAaHOBHUBIIEMCS MEPHOJIC IKCIUTyaTallMM M YTO HAYMHASI C 3TOTO
MOMEHTa cHCTeMa MpopadoTaeT Oe30TKA3HO B TEUYEHUE 3aJaHHOTO MHTEpBaja
BpeMenu i

Kop(t)= tpct"%mp(tx, t): KFP(tX, t), (1.17)

rae P(ty, t) — ycimoBHas BeposATHOCTh O€30TKa3HON pabOThI CHCTEMBI Ha HHTEPBAJC
(tx, tx + t) mpu yclIoBHH, UTO B MOMEHT ty cucTeMa Obliia paboTOCIIOCOOHA.



1.3. TunoBble NpuMepbI U UX pellleHUus

[Tpumep 1.1. Onpenenutsb cpeaHIO HaApaOOTKY /10 OTKa3a MO pe3yJbTaTaM
UCTIIBITAaHUN 8 HEBOCCTaHABIMBaeMbIX cHCTeM. HapaGoTka m0 oOTKaza Kaxmaon
CHCTEMBI TIPUBEICHA HIXKE:

t1 t t3 ts ts te t7 ts
12300 7600 14100 2900 9300 8500 10600 13100
Pemenue. Cornacto (1.5) cpennss Hapa®oTka 10 OTKa3a
T = (12300 + 7600 + 14100 + 2900 + 9300 + 8500 + 10600 +13100),/8 = 9800

IIpumep 1.2. Ilycte wucneithiBaioch No = 100 HeBoccTaHaBIMBAEMBIX
cucreMm. K momenty t1=7500 u umcino orkazaBmmx cucreM N(t1)=10, Kk MOMEHTY
t2=8000 4 - n(t2) = 11, k MmomenTy t3 = 8500 u - n(t3) = 13.

Haiitu BeposiTHOCTB Oe30TKa3HOM padoThl P(t2), BeposTHOCTh 0TKa30B Q(t2),
IIOTHOCTh pactpenenenus f(t2) u maTeHCMBHOCTH 0TKa30B A(t2) mms t,=8000 u,
npudeM Jis onpenenenus f(t2) m A(t2) paccmorpers nHTEpBan BpeMenu (t1= At/2;
t3=ty+ At/2), rme At= t3 — t; qmHA 3TOro MHTEpBAja, a MOMEHT t2 pacIoiIoXeH
IIOCEPEINHE HETO.

Pemenue. Cornacho (1.1) u (1.2)

Q(8000)=n(8000)/N, =11/100=0,11 ,
P(8000)=[N, —n(8000)]/N, = (100 —11)/100=0,89 .

Corunacno (1.5)

f (8000) = [n(8500) - n(7500)]/(N ,At) =13—10/(100-1000) = 3-10 °u! .

Cornacho (1.4)

A(8000) =[n(8500)— n(7500)]/[N, — n(8000)]At =

= (13-10)/[100~11]-1000 = 33710 u?
nJIn

P(8000)=1-Q(8000)=1-0,11= 0,89

1.4. 3anaum

1.1. Ha wucneitanue mnoctaBieHo 1000 ommotunaeix I[AIL. 3a 3000 u
orkazaio 80 w3genuii. Onpeaenauth BEPOSITHOCTh O€30TKa3HOM paboThl U
BeposATHOCTH 0TKa3a LIAII B reuenne 3000 u.

Otset: P*(3000) = 0,92; Q*(3000) = 0,08.

1.2. Ha wucneitanne noctaBieHo 1000 OIXHOTUIHBIX TPaH3UCTOPOB. 3a
nepsbie 3000 1 oTkazano 80 TpaH3UCTOPOB, a 3a uHTepBas BpemeHnu 3000 - 4000 u
otkazaio eme 50. TpeOyercss ompeneauTh 4acTOTY WU MHTEHCHBHOCTh OTKa30B
Tpan3uctopoB Ha uHTepBaje 3000 - 4000 u.

Orser: f*(3500) =5 -10° ut; A*(3500) =5,6 10° v,



1.3. Ha ucneitanue nocrasieno 400 auonos. 3a Bpems t=3000 4 oTkazanio
n(t)=200 muomoB, 3a uHTepBasn BpeMeHu At=100 u orkazano N(At)=100 uzmemnuii.

Onpexemuts P*(3000), P*(3100), P*(3050), f*(3050), A*(3050).

1.4. 3a nepuoa HAOIIOAEHUS 32 CUCTEMOW YIPABJICHUS TEXHOJIOTHUECKOTO
npoiiecca ObUIO 3aperucTpupoBaHo 15 oTkazoB. Jlo Hauana HAOMIOJEHUS CHCTEMA
npopaboTana 258 4, K KOHIly HaOJII0/IeHUs] HapaOOTKa CUCTEMBI cocTaBmiia 1233 u.
OnpenenuTs CPeIHIOI0 HAPAOOTKY HA OTKA3.

OtBet: Tp = 65 u.

1.5. Cucrema coctout u3 5 mpubOOpPOB, MPUYEM OTKA3 JIOOOTr0 U3 HUX BEIECT
K OTKa3y cucTteMbl. 3BeCTHO, 4TO nepBbli Mpubop oTkazan 34 pa3a B TeueHue 952
9 paboThI, BTOPOi - 24 pa3a B Teuenue 960 4 paboThl, a ocTaibHbIe B TeueHue 210
9 paboThl oTKazaym 4, 6 u 5 pa3 cooTBeTCTBEHHO. OmpenenuTh HapaOOTKy Ha
OTKa3 CUCTEMBI B LIEJIOM, €CJIM OIPECIIUB SKCIIOHEHIIMAIbHBIN 3aKOH HAJIC)KHOCTH.

OtBet: T*o=7,57 4.

1.6. Anmaparypa umena cpeHIo HapabOTKy Ha oTKa3 To=65 4 u cpeaHee
BpeMs BoccTaHoBIeHUS 13=1,25. OnpenenuTs K03()PUIHEHT TOTOBHOCTH.

Ortset: K = 0,98.

1.7. Bpemss palGoTel 0JIOKAa CHUCTEMBl YIPABIEHUS MOJYMHAETCS

OKCIIOHCHIMATBHOMY 3aKOHY paclpeneieHus ¢ mapamerpom A=2,510° ol

BeraucinTh KOMMYECTBEHHBIC XapaKTEePUCTUKU HaAeXHOCTH O10ka P(t), a(t), Tcp,
eciu t=500, 1000 u 2000 .
Otset: P(500) =0,9875; P(1000) =0,9753; P(2000) = 0,9512.
f(500) = 2,469-10° u™L; f(1000) = 2,439:10° 4%; f (2000) = 2,378'10° uL,
Tcp = 40000 u.

1.8. BeposiTHoCcTh  0€30TKa3HOM pabOThl ABTOMATUYECKOW  JIMHUU
YIOPABJICHUS] M3TOTOBJICHUS HUJIUHIPOB aBTOMOOWJIBHOTO JBUTATENII B TEUCHUE
120 u paBna 0,9. Ilpeanonaraercs, 4To COPABEINB SKCIOHECHIHAIBHBIN 3aKOH
HaZeKHOCTU. OmpenenuTb HMHTEHCUBHOCTh M YacCTOTY OTKa30B JIMHUM JJIS
MoMeHTa Bpemenu 120 u.

Otser: A = 0,8310° ul; f(120) = 0,747103 u'; Tep = 1200 u.

1.9. IHTEHCUBHOCTh OTKa30B A CJIOKHOW BOCCTAaHABIMBAEMOW CHCTEMBbI
€CTh BEJIMYMHA NMOCTOssHHAs U paBHasg 0,015 gl Cpennee BpeMsi BOCCTaHOBIICHHS

T=100 4. OnpenenuTh BEpOSTHOCTh 3aCTaTh CUCTEMY B UCIPABHOM COCTOSIHUU B
MOMEHT BpemeHu 10 u.

Ortsert: K(10) = 0,867.

1.10. KoadduimeHT roTOBHOCTH CJIOKHOTO BOCCTaHABIMBAEMOTO H3CITHS
K:=0,9. Cpennee Bpems BoccraHoBiieHHs Tp=100 4. Omnpenenutes BEpOATHOCTH
3aCTaTh CUCTEMY B UCIIPABHOM COCTOSIHUM B MOMEHT BpemeHHu =12 u.

Ortsert: K:(12) = 0,987.

1.11. Cpennsast HapaOoTka 10 MEPBOTO OTKa3a aBTOMATHYECKOW CHCTEMBI
ynpasieHus paBHa 640 4. IIpeanosnaraercs, 4To cnpaBeIuB SKCIOHEHIUAIBHBIN



3aK0H HajexkHOCTH. OnpenenuTh BEPOATHOCTh 0€30TKa3HOW padOThl B TEUCHUE
120 4, yacTOTy OTKAa30B 1Jisi MOMEHTa BpeMeHHU 120 4 1 ”THTEHCUBHOCThH OTKAa30B.

Ortser: P(120) = 0,83; (120) =1,310° 41; A =1,56:107° 4L,
Bonpocbl 4ns camMoKOHTpPOnA

. Kakme  Buapl  IOKa3aTelel  HAJCKHOCTM  HCIIOJB3YKOTCS B
IIPOMBIIIUIEHHOCTH?

2. Yem oTinm4aroTCs AMHUYHBIE U KOMILJIEKCHBIE TIOKA3aTeln?

3. JlailTe BEpOSATHOCTHBIE M CTAaTUCTHUYECKHUE OIPEACIICHUs IOKa3aTeseu
HAJIC)KHOCTH HEBOCCTAaHABIIMBAEMBIX CHCTEM.

4. HaszoBute 005acTd NPUMEHEHHS OCHOBHBIX 3aKOHOB pAaCIpeaesCHUsS
HapaOOTKHU JI0 OTKa3a.

5. JlaliTe BEpOSATHOCTHBIE M CTAaTUCTHYECKUE OINPENCIICHHS IOKa3aTelen
HAJIC)KHOCTU BOCCTAHABIMBAEMBIX CHCTEM.

6. B uem oTiinumne ko3(pPUIIMEHTOB TOTOBHOCTH U ONIEPATUBHOM TOTOBHOCTH?

7. Kak n3MeHseTcss HHTEHCUBHOCTh OTKa30B BO BPEMEHHU?

8. HazoBHTE OCHOBHBIE MPUHIMUITBI BEIOOPA MMOKA3ATENEH HAJIEAKHOCTH.

9. Uto Takoe mapaMeTp NOTOKa OTKAa30B?

10. Yemy paBHa cymma BEpOSTHOCTEH OTKa3a M O€30TKa3HOW padOThl U
noyemy?

2. MATEMATUYECKUE MOLOEJIN OTKA3OB

2.1. MeTtopu4yeckue ykasaHus

Marematuueckas MOACIIb 06’beKTa — OTO CHCTEMA MATCMATHUYCCKUX
AJIIEMEHTOB (IIEPEMEHHBIX, YPaBHEHUI, HEPABEHCTB, MHOKECTB, MaTPULl U T. 1I.) U
OTHOUIEHUI MEXIy HUMH, aJIeKBATHO OTPaXarolllass HEKOTOPbIE CBOMCTBA OOBEKTA.
MaTeMaTHIIeCKaH MOJACIb HGO6XOI[I/IMa IS HpOFHOSI/IpOBaHI/IH HAaACKHOCTHU

00BEKTA. CHGI[YCT O6paTI/ITB BHUMAHUC, OJI1 BHC3AIIHBIX M ITIOCTCIICHHBIL OTKAa30B
IMPHUMCHAIOTCA Pa3HbBIC MAaTEMATHUYCCKUC MOACIIN.

2.2. KpaTkue TeopeTnyeckume cBeaeHuUs

2.2.1. MaremaTu4ecKne MoJAe/Id BHE3AMHBIX 0TKA30B

JKchonenyuaivHoe pacnpeoenenue. NurterpanbHas byHKUIMS
pacrpeneneHuss UMEET BUJT

Ft)=1—e™ (2.1)

rIie A — ImapameTp 3TOro PacipeaesICHus.
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OTO OJHOMapaMeTpUYecKoe pachpelesieHne ¢ [apamMeTpoM A —
WHTEHCHUBHOCTh OTKa30B. Torma BEpOATHOCTh OTKa3a, BEPOSITHOCTh O€30TKa3HOU
paboTHI U MJIOTHOCTH PACHPEICIICHHS (4acTOTa OTKa30B) MOXHO ONPEICIUTD:

Q(t)=1-e;
Pt)=e™ ; (2.2)
ft)=r-e™
CpCI[HHH Hapa60TI<a A0 O0TKa3a COIJIaCHO
To=[P(tht = [e Mdt=1/2 . (1.3)
0 0

N3 Beipaxenus (2.10) ciaemyeT, 4TO MHTEHCUBHOCTh OTKA30B
AMt)= f(t)/Pt)=r-e™/e ™= | (1.4)

T. €. SIBJIIETCS IIOCTOSIHHOM BEJIMYMHOM.

OKCHOHEHIIMAIBHOE  PACHPENEICHUE  XOPOWIO  ONMCBIBAET  BpPEMs
0e30TKa3HOW pPAa0OTHl CIIOKHBIX CHCTEM, COCTOSIIMX M3 OOJIBLIOrO YHcia
Pa3HOPOJHBIX DJJIEMEHTOB, a TAaKXE JJIEKTPOHHOW ammaparypbl 4, B YaCTHOCTH,
aBTOMATU3UPOBAHHBIX CUCTEM.

I'eomempuueckoe pacnpedenenue WCIOJIB3YETCS B CIy4asX, KOIZa BpeMs
JKA3HEHHOI'O0 [HKJIA W3JIEIUs OTCUUTBHIBACTCA JIHUCKPETHBIMU  E€AWUHULIAMM,
HalpuMep YMCJIOM ITyCKOB, KOMMYTAallMi, OTKJIIOYEHUN M T. N. B aTOom ciydyae
WHTEerpaibHas QyHKIMS paclpeeieHusl UMEET BHL

F(k)=1-(1-0q), (1.5)

rae (0 — BEpOSATHOCTh OTKaza dJIEMEHTAa 3a OJHO cpabaTbiBaHHe, K — YHCIIO
cpabaThIBaHUH.

3Hast UHTETpaAbHYIO0 (QYHKIIUIO, MOKHO HAlTH BCE MOKa3aTed HaJAC)KHOCTH
CUCTEMBI: BEPOSITHOCTh OTKa3a, BEPOATHOCTH O€30TKa3HOW paboThl, YaCTOTY
OTKa30B, MHTEHCUBHOCTh OTKA30B U CPEIAHIOI0 HApAOOTKY JI0 OTKAa3a:

Q) =1-(1-a);

P(k) = (1-a);
fk) = a(1 - a); (1.6)
MK) = q;

Tep = (1-0q)/q=1/q.

JUIs1 yIIpOLIEeHUs pacyeTOB BEJIMUYHHY (1 — q)k MOJKHO Pas3JIOKUTh B psf. Torna
P() = (1 - q)~ e,
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CHeI[OBaTeHBHO, reOMCTPHUICCKOC PACIIPCACIICHUC CCTh I[HCI(pGTHBIﬁ a”HaJor
9KCIIOHCHIIMAJIBHOI'O paCnpeaciICHus C IIapaMETpOM A.

2.2.2. MaremaTnuecKue MOACIH NMMOCTCIICHHBIX 0TKA30B

l'amma-pacnpedenenue. ITO JBYXIIAPAMETPUYECKOE pPACHPEIECICHUE C
napameTrpamu K u o. MHTEerpansHas QyHKIUS raMMa-pacipeeiecHus] IMEET BUJT

k=1 (cyt )
Ft)=1-e ™Y @ . (1.7)
i=0 I
>1
[Mapamerp k=<=1 XapaKTEepU3yeT ACHMMETPHUIO TaMMa-paclpeiesiecHus
<1

OIpeIeNIIeT B/ XapaKTePUCTUK HaaeKHOCTH. [Tpu K > 1 MHTEHCHMBHOCTH OTKa30B
Bo3pacraet, mpu K < 1 yObiBaer, a mpu K = 1 CTAaHOBUTCS NOCTOSIHHOM, T. €.
raMMa-pacrpeieJicHie IpeBpaniacTces B 3KCMOHeHIUanbHoe. [Ipu yBenuuenuun K
raMmMa-pacrnpejiefiecHie OyaeT npuOInKaThCsl K CHMMETPUYHOMY pacIpeeieHuIo,
a WHTEHCUBHOCTh OTKa30B OyJIeT HMMETh Bce Oo0Jee BBIPAXEHHBIN XapakTep
BO3pacTaroieid PyHKIIUU BPEMEHHU.

Hopmanvnoe pacnpedenenue ciydailHOM BETWYWHBI X BO3HUKAET BCSKHUUI
pa3, Korjla X 3aBUCUT OT OOJIBIIOrO 4YHCJIa OJHOPOJHBIX MO CBOEMY BIHUSHUIO
Clly4yallHbIX (DAKTOpPOB, MPUYEM BIUSHUE KAXKIOrO U3 ITUX (HAKTOPOB IO
CPaBHEHHMIO C COBOKYIMHOCTBIO BCEX OCTAJIbHBIX He3HauuTesbHO. HopMmanbHoe
pacnpeneneHue, WM pacnpenenenue — [aycca, — sBusercas — HauOosee
YHUBEPCATBHBIM, YIOOHBIM U IIUPOKO MPUMEHSIEMBIM.

DTO TakkKe ABYXIApPAMETPUUYECKOE paCIpPENICNICHHE C MapaMmeTpaMu G H T.
[Ipu sTOM G onpenenser pa3dpoc pachpenesneHus (CpeaHEKBaIPaTUYHOE
OTKJIOHEHHE BpPEMEHHM O€30TKa3HOW pabdoThl CHUCTEMBI), a T — IEHTP
rpynnupoBanus.  WuTerpanpHas  QyHKIUS U IUIOTHOCTh ~ HOPMAJbHOTO
pacnpeneneHuss HapabOTKH /10 OTKa3a COOTBETCTBEHHO:

0 T
oN2T (1.8)

1 2 2
f t — ,e_(t_T) /(20-) .
V=

JInsl MpakTUYEeCKOrO MPUMEHEHUST PACIPEACIICHUs IEPEUIEM OT CIIy4YarHOU
BEJIMYUHBI T K CIIy4YalHOW BEJIUYUHE:

x=(t-1)c (1.9)
M, COOTBETCTBEHHO, K HOPMHPOBAHHOH (DYyHKIIMM HOPMAaJbHOTO PACIIPEACICHUS
(bynknmum Jlammaca), 3Ha4YeHWs KOTOPOH TaOynMpOBaHBI M HPHBOIATCS B

CIIPpAaBOYHHUKAX!
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D(x)= % fe—xzdx. (3.11)

Oynknnn O(x) u F(t) cBsa3aHbl MeX Ty OO0 COOTHOIIICHHUEM

0,5+ d(x) x>0 110
)= O,5—®Qx\) X <0. (1.10)

[Tokazarean 6€30TKa3HOCTH 00beKTa uepe3 Tabnmuunblie 3HaueHus f(X) u F(x)
OTPEAEISIOTCS TI0 BBIPAXKCHHUSIM:

Q(t) =F(x); Q(t) = 0,5 + O(X);

P(t) =1-F(x); P(t)=0,5 — ®(X);

f (t) = f(x)/o; WIN

Mt) = 1(X)/o[1 - F(X)]. M) = 1(X)/c[0,5 — D(X)].
XapakTepHbIM NPHU3HAK HOPMAIBHOTO pACHPENEIICHHS] — MOHOTOHHOE

BO3pAacTaHUE HWHTEHCUBHOCTH OTKa30B C TeueHueM BpeMeHu. HopmanbHoe
pacnpenesieHue CYyIIECTBEHHO OTIMYaeTcsl OT HKCIOHEHUuaiabHoro. Havamom
oTcueTta BpeMEHU t B DIKCIIOHEHUUATBHOM pACHpPENENICHUN CIYXUT Hadallo
JKCIUTyaTallil OOBEKTa, T. €. MOMEHT, KOTJa HauMHAETCS IpOLlecC H3HOCAa U
CTapEeHUs, a HAYaJIOM OTCUETAa B HOPMAJIbHOM pacCIpe/IeIEHUH - MOMEHT BPEMEHH,
KOT/Ia YCTAHOBJIEHO, YTO W3JEJHE UCHPaBHO (I3TOT MOMEHT MOXET OBbITh
pacmoJiokeH B JIt0OOH TOUKE Ha OCH BPEMEHHU ).

Pacnpeoenenue Beuibynna — nByXmapamMeTpU4ecKoe paclpeieseHue, Ie
napameTp K ompenenseT BUJ IUIOTHOCTH paclpeseficHHs, a mapamMeTp o — €ro
MaciiTad, MOXKET ObITh MPUMEHEHO MJi1 ONMUCAaHMS HapabOTKu A0 OTKaza psjaa
AIIEKTPOHHBIX U MEXAaHUYECKUX CUCTEM, BKIIIOYAs IEPUOJI MPUPAOOTKH:

Flt)=1-e ", f(t)=okt“ %™ . (13.11)

MHTEeHCUBHOCTHL OTKA30B ONpeCACIISICTCA IO BBIPAKCHUTO

AMt) = okt (1.12)
>1

[Mapametp kK =<=1 xapakrepusyeT pacupezecieHue Beiibyia u onpeaeiser BU
<1

XapakTepucTHK HaaexHocTu. [Ipu K = 1 pacnpenenenue BeiiOyiia coBmagaer ¢
9KCIOHEHIIMAIbHBIM, KOTJa HHTEHCHBHOCTh OTKAa30B IMOCTOsHHA, mpu K > 1
WHTEHCUBHOCTh OTKA30B MOHOTOHHO Bo3pacTaer, a mpu K < 1 - MOHOTOHHO
yosiBaer. CrnepoBaTenbHO, pacripeneiieHneM BeiiOymia ¢ pa3HbIMA 3HauY€HUS
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napameTpa K MOXKHO omucath BeCh ) KH3HEHHBIN [TUKI 00BEKTa, TIOITOMY €r0 TaKXKe
Ha3bIBArOT YHHBepcaHBHOﬁ MOZACIIBIO OTKAa30B.

Cpe,Z[H}I}I Hapa60TKa A0 IICPBOI0 OTKasa OIpCACILICTCA U3 CICAYIOHICTO
BBIPpAKCHHUA:
_ T@+1/k)

7=-c8) (1.13)
OLl/k

rae ' (x) - raMMa-pyHKIuMs, 3HAUCHUS] KOTOPOU TaOyJIUpOBaHbI.

Bonpocbl Ana caMoKoHTponA

Cdhopmynupyiite MOHITHE OTKA3A.

Kak ¢popmynaupyrorcst KpUuTepun 0TKa30B?

HazoBuTe 0cHOBHBIE METO/IbI MTOBBIIIEHUS HaiexHOCTH AC.

Uro Takoe neeKT U UeM OH OTJINYAETCS OT OTKa3a U MOBPEKIACHUS?
HazoBuTe 0CHOBHBIE IPU3HAKHU KJIaCCU(PUKAIIMN OTKA30B.

Yro Takoe cOOi U UeM OH OTJIMYAETCS OT OTKa3a?

HazoBuTe OCHOBHBIE TPUUMHBI OTKA3A.

UYeM MOCTENEHHBIN 0TKa3 OTJINYAETCS OT BHE3AITHOTO?

Hazosute Bo3MokHEBIE crtoco0bI fexoMno3uiud ACY.

0. Yo Takoe aBapus?

11. Tlouemy pacnpeaenenue ["aycca Ha3bIBaeTCsl HOpMaIbHBIM?

12. TlosicHuTe Ha KPUBOW IUIOTHOCTH pPACIpENETCHHUS OTKa30B BIUSHUE
napamMeTpoOB pacHpeieNICHUs: MAaTEMAaTUYECKOr0 OKUIAHMS U TUCTIEPCUH.

13. IlpuBenute pacdeTHBIE BBIpDAXKEHUS AJIS TIOKa3aTeneld 0€30TKa3HOCTH,
ornpeaencHHbIe uepe3 Tadbmuunbie pyHkimn: f(X), F(X) u d(x)?

14. Yo Takoe ciayuyaitHoe cOObITHE?

15. Tlpu Kakux YCJIOBHSIX KOPPEKTHO WCIIOIb30BATh KJIACCHYECKOE
HOpMaJbHOE paclpeiesieHue, a B KaKuX CilydasxX LeJaecooOpa3Ho NPUMEHSTh
yCEeUEHHbIE HOpMaJIbHbIE paclpeaeaeHus?

16. Yro Takoe MOTOK COOBITHUIA?

17. Kako¥ 3aK0H pacrpeiesieHusi UCTIOIb3YIOT JJIsl ONMUCAHUS YCTPOUCTB,
BpEMS KHU3HHU KOTOPBIX OMPEAEISIETCS YUCIOM CpadaThIBaHUN?

18. IlpuBenute pacueTHbIC BbIpAKEHHUS MOKa3zaTened 0€30TKa3HOCTH IS
YCEUEHHOI'0 «CJIEBa» HOPMAIBHOTO paClpeAesICHHUS.

19. UYro Takoe ciayyaiiHas BenTuYnHAa?

20. B xakmx cimy4asx A7 OICHKH HAJCKHOCTH CIIO)KHOW CHCTEMBI Ha
JUIMTEIbHOM YYacTKE €€ DKCIUTyaTallud CJeAyeT HCIO0JIb30BaTh KOMIIO3UIUIO
3aKOHOB pacIpe/ielIeHHs BPEMEHH MEKy OTKa3zaMu?

HOoo~NoORwWNE
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3. PACYET HAOQEXHOCTWU NAPANNENbHO-
NOCNEAOBATEJIbHbIX COEOUHEHUA

3.1. MeTtoaunyeckue ykasaHus

BaxHO ysCHHUTB, Kakhe COCIMHEHHUs SBISIIOTCS OCHOBHBIMHM, a Kakue
pe3epBHbIMU. CrieyeT 0OpaTUTh BHUIMAHUE HA OTJIMUME B pacyeTax HaJeKHOCTU
MOCIIETIOBATENBHBIX U MAPAIUICIBHBIX COCTMHEHUN JIEMEHTOB CUCTEMBI.

3.2. KpaTtkue TeopeTuyeckue ceBefeHuUsA
3.2.1. IlocaenoBaTeabHOe (OCHOBHOE) COeIMHEHHUE

[TycTh mMeeTcs cuctemMa M3 N TMOCIEA0BATeIbHO COCIMHEHHBIX AJIEMEHTOB
(puc. 3.1), a 0TKa3 KaXA0TO JIEMEHTA €CTh COOBITHE CIIyIaifHOE U HE3aBUCUMOE.

T —{z — {7

Puc. 3.1. IlocnegoBaTellbHOE COETUHEHNE DIIEMEHTOB

Torma BepostHOCTh Oe30TKa3HOM paboThl (BBP) cuctemsr Pc(t) B TeueHue
BpeMeHu t Oyner paBHa npousBeieHU0 BBP sneMeHTOB B TeYeHHE TOro ke
BPEMEHU:

P.(t)=py(t)- pa(t)..p,(t)= 1_{ pi(t). (3.1)

B caydae cipaBemMBOCTH SKCIOHEHIIMAIBLHOTO 3aKOHA PACIpPEAeICHUs AJIs
HOPMaJIbHOTO TMEpHOJIa DSKCIUTyaTallud BBIPAXKEHUS I KOJUYECTBEHHBIX
MoKa3aTresiel HaJIe)KHOCTU MPUMYT BH]T

P.()=exp(-rt)=exp(-t/Ty, )i Ty =170 (3.2)

[TocnenoBarenbHOE COEIMHEHHUE B CTPYKTYPHOI CXEME HE BCEr/la COBIAIAET
C TMOCJEeAOBaTeNbHBIM  (U3MUECKUM  coeauHeHueM. Hampumep, rpynmna
napajieIbHO BKIFOUEHHBIX KOHACHCATOPOB HA CTPYKTYPHOH cxeMe n300paxkaeTcs
KaK MocjaeA0BaTeIbHOE (OCHOBHOE) COECIMHEHUE.

4.3. MNMapannenbHoe coeaguHeHUe

[lycte umeeTcst cucremMa M3 N MapalieIbHO COCAMHEHHBIX 3JIEMEHTOB, a
OTKa3 KaKI0T0 3JIEMEHTa €CTh COOBITUE CIIy4aliHOE U He3aBucuMOe (puc. 3.2).
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Puc. 3.2. TlapamiensHoe COeTUHEHUE IIEMEHTOB

[Ipu peszepBHOM (mapayyieIbHOM) COCAMHEHUH OSJEMEHTOB YyJ00HEe
pacCcUYMTHIBATh OTKA3 CHCTEMBI. TOTJa BEPOSTHOCTh OTKa3a paboThl cucTeMbl Qc(t)
B TeueHHWe BpeMeHH t OyAeT paBHa MPOU3BEACHHUIO BEPOSTHOCTEH OTKa3a
JIEMEHTOB B TEYEHHE TOrO € BpEeMEHM. [IOCKOJIBKY  BEPOSATHOCTH OTKa3a

Kaxgoro u3 31eMeHToB (j(t) = 1 — pj(t), To BepoATHOCTH OTKa3a CHCTEMBI

Qc(t):%(t)'qz(t)---QN(t):HqJ'(t) , (3.3)
j=1
a BEPOSATHOCTH OE30TKA3HOM Pa0OTHI CHCTEMEI
P.®)=1-TTf- p;t)] (3.4)
j=1

3.3. TunoBble NPpUMeEPHI U UX PellleHus

[Tpumep 3.1. CucremMa COCTOMT M3 JABYX TOCIIEIOBATEIHHO COCIWHEHHBIX
ycTpoiicTB. BepositHocTu 6e30TkazHoi padbotsl (BBP) kaxkaoro u3 HUX B TeUEHUE
Bpemenn t = 100 u pasusr: P1(100) = 0,95; P2(100) = 0,97. CnpaBemius
AKCTIOHEHIIMAJbHBIA 3aKOH HaAeKHOCTU. OMNpenenuTh CPEIHIO HapaOOTKy Ha
OTKa3.

Pewenue:

Tcp,c = ki . Harinem BBP cucremsr: PC (t): Pl(t)P2 (t) ,
C
P-(100)= P;(100)P,(100)=095-097 =092 .  R(t)=e*Ct ;

P-(100)= "1 ; orciona A =083-10 34 1 Tgp o= Y 1200w

0,83-1073
[Mpumep 3.2. BBP cucremsr B TeueHume Bpemenu t paBHa Pc(t) = 0,95.
Cucrema coctout u3 120 mocienoBaTeIbHO COCAMHEHHBIX PAaBHOHAJIEKHBIX
saneMeHToB. Onpenenuts BBP snemenTa.

Pemenne: BBP snementa Oyner pj t)=N/P(t) ; 1. k. p(t) Gmu3ka K
eJIMHUIIE, TOTa
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p(t): N/P.(t :1_QC_(J[):1:1_1_—PC(J[):1_ﬂ

N N 120
[Tpumep 3.3. JInsi MOBBIMICHUS HAAECKHOCTU YCHIJIMTENSI BCE €ro 3JIEMEHTHI
ny6nupoBansl. [Ipeanonaraercs, 4To 3J€MEHTHI TOABEPKEHBI JIUIIb OJHOMY BUAY
OTKa30B M IOCJIENECHCTBUE OTKa30B OTCYTCTBYeT. Onpenenurs BbP ycunurens B

teueHue BpemeHu t = 5000 4 mpu cleayroeM COCTaBe YCUITUTEIA:

~ 0,9996

Taomuma 3.1.
Hcxoaubie 1aHHbIE
OJIEMEHTBI KommuectBo MNHTEeHCMBHOCTH
otkaza 10° gyt
Tpan3ucrop 1 2,16
Pesuctop 5 0,23
Konzaencarop 3 0,32
Huon 1 0,78
Karymika nHIyKTHBHOCTH 1 0,09

Pemenue: Mmeer mecto paszzaenbHoe (MO3JIEMEHTHOE) PE3EPBUPOBAHHE C
KPaTHOCThIO M = 1, YUCJIO 3JIEMEHTOB HEPE3epPBUPOBAHHOrO ycuiautens n = 11.
Torna, cornacto (4.10) u (4.11), nonyuum

P.(5000) = 11‘1[{1— [1— g i ]2} ,

i=1

T.K. Aj << 1, TO mNoOKa3aTelbHyl0 (YHKUHUIO MOXHO PpA3NOKUTH B pAO U

OTPaHUYUTHCS TIEPBBIMU JBYMS WieHamu 1— e 200 ~5000. A;. Torna,
1 5 1 ) , 1

P, (5000) = Hb— (5000-2;) ];1— >(5000- 4; )* =1-5000° > A; =
i1 i=1 i=1

=1- 25-106[2,162 +5-0,23° +3-0,32° +0,78° + 0,092]-10—10 = 0,985.

3.4. 3agaun

3.1. Cucrema coctour u3 12600 »jeMEeHTOB, BKJIFOYEHHBIX
IIOCJIEA0BATENbHO, CPEAHsAS MHTEHCUBHOCTh OTKA30B KOTOPBIX Acp = 0,32'10'6 gl
Omnpenenuts BBP cucrems! B Teuenne t = 50 4 1 cpeHIO0 HapaOOTKY HA OTKA3.

Ortset: P(50) = 0,82, Tcp.c =250 u.

3.2. Cuctema COCTOUT M3 TPEX YCTPOMCTB, COSTMHEHHBIX MOCIIECIOBATEIBHO.
VIHTeHCHBHOCTh OTKAa3a DJIEKTPOHHOTO ycTpoiicTBa paBHa A1 = 0,16103 w1 =
const. IHTEHCUBHOCTH OTKa30B JABYX 3JICKTPOMEXaHHUECKHX YCTPOWCTB JIMHEHHO
3aBucsiT oT BpeMerd A2 = 0,23107% u u A3 = 0,06110°t>% ul. Onpenemnrs BBP
cuctembl B Teuenue 100 u.
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OrtgerT: P¢(100) = 0,33.

3.3. Ammaparypa coctour w3 N = 11 OIOKOB, COEIUHEHHBIX
nocienoBarenbHo. HanexHocth 0O10koB Xxapaktepuszyercs BBP B Teuenue
BpeMeHH t, koTopas paBHa: P1, 2, 3(t) = 0,997, P4, 5, 6(t) = 0,965; P7, g, o(t) = 0,96;
P10, 11(t) = 0,995. Onpenenuts BBP annapatypel.

Otgert: P¢(t) =0,78.

3.4. BBP npeobpazoBaTenst TOCTOSHHOTO TOKA B IEPEMEHHBIN B TeUEHUE t =
1000 g paBua 0,95; t.e. P(1000) = 0,95. [Ins noBbIllIeHUs] HAJIEKHOCTA CUCTEMBI
AJIEKTPOCHAOKEHUSI Ha NPEANPUATAA HMEETCS TakKOW ke mpeoOpa3oBarTelb,
KOTOpBIM BKIIOYaeTca B pabory mnpu oTkaze mnepBoro. Omnpenenuts BBP u
CPEIIHIOI0 HapabOTKy JO TMEpBOTO OTKa3a CHCTEMbl, COCTOSIIE U3 JBYX

npeoOpa3oBareseil, U MOCTPOUTh 3aBUCUMOCTH OT BPEMEHU JIJIsl 4acTOThl Ac(t) U

MHTCHCUBHOCTH OTKA30B A¢(t) CHCTEMBL.

OtBet: T¢po= 40000 u; P(t) = 0,9975.

3.5. Cxema ycrpoiictBa mpuBeneHa Ha puc. 3.3. Ilpenmosaraercs, 9To
MOCITICACTBHSI OTKAa30B OTCYTCTBYIOT M BCE OJJIEMEHTHI PaBHOHAICKHBI C
MHTEHCHBHOCTBIO oTKasa A = 1,35102 u. Onpenenuts HapaGoTKy 10 IEpBOro
OTKa3a.

A A

A A

Puc. 3.3. Cxema pacuera HaJe:)KHOCTH K 3aj1a4e 4.5

Otsert: Tcp.c = 680 u.

3.6. Cxema ycTpoiicTBa npuBeneHa Ha puc. 3.4. VIHTEHCHBHOCTH OTKa30B
sneMentos coctapmsor: A1 = 0,2310% w4, = 0,510° wl; a3 = 04103 vt
OnpenenuTs CPEIHIOID HApaOOTKY JI0 TIEPBOTO OTKa3a W MOCTPOUTH 3aBUCHUMOCTH
WHTEHCUBHOCTH OTKA30B YCTPOWCTBA OT BPEMEHHU.

Al A3

Al A3

Puc. 3.4. Cxema pacyera HaJIe)KHOCTH K 3ajaye 4.6

OtBert: T¢pc= 2590 u.
3.7.YCcTpoHCTBO  IIAXTHOM CBSI3M HMEET HHTEHCHUBHOCTH  OTKAa30B
Lo = 0,410 w1, Ee ny6mmpyer Takoe ke YCTPOHCTBO, HAXOAMICECS O OTKA3a
OCHOBHOTO B DPEXHUME OXHIaHUS (HEAOTPYKEHHBIN pe3epB). B 3ToM pexume
18



MHTEHCHBHOCTB OTKa3a ycrpoiictea A1 = 0,06:10° ul. Onpenenurs BEP paGotsr
ycTporicTBa cBsizu B TedeHue t = 100 1, cpeqHioro HapabOTKy 0 TIEPBOTO OTKa3a U
IIOCTPOUTD 3aBUCHUMOCTH Ac(t).

Otset: P¢(100) = 0,998; Tcp.c = 4668 .

3.8. Ympagsmstoiee BeiuuciautenbHoe ycrpoictso (YBY) cocrout uz 1024
OJIHOTUITHBIX SYEEK U CKOHCTPYHPOBAHO TaK, YTO UMEETCS BO3MOKHOCTh 3AMEHUTh
mo0yro siueiiky u3 otkazaBumux. B coctaBe 3UII umeercsa 3 sueiiku, Kaxaas u3
KOTOPBIX MOXET 3aMEHUTH JII0OYyI0 U3 OTKazaBuIuX. OnpenenuTh BEPOSITHOCTh U
CpellHIOI0 HapaboTKy 10 nepBoro otkaza YBY B Teuenue 10000 u, eciiu u3BeCTHO,
YTO MHTEHCUBHOCTH OTKA30B SYEHWKH paBHA 0,12:10° w L. Mox orkasom Oyaem
NOHUMaTh ciay4al, koraa Bech 3UII u3pacxoioBan U oTKaszana eile oJHa sueika
MaMSATH.

Otset: T¢p.c = 32500 u.

4. PACHET HAOEXHOCTU HEBOCCTAHABJIMBAEMbIX
PE3EPBUPOBAHHbLIX CUCTEM

4.1. MeTtoaunyeckue ykasaHus

O6paTI/ITC BHHMMAaHHC, qTo BCC BapPHAHTHBI pacucta HaACKHOCTH
HCBOCCTAHABJIMBACMBIX PC3CPBUPOBAHHLIX CUCTCM IIPCACTABIIAIOT coboi PacCuCThL
MMOCJICAOBATCIIbHBIX MW  IapaJlJICIIBHBIX CO€I[HH€HPII>1, B34ATBIX B Pa3JIMYHBIX
COUYCTAaHUAX.

4.2. KpaTkue TeopeTunieckue cBegeHUs

4.2.1. O0uree pe3epBUPOBAHNUE € OCTOSIHHO BKJIIOYEHHBIM
pe3epBOM M LeJI0M KPATHOCTHIO

ITycTe mmeercss 0ObEKT, COCTOSIIUN U3 OCHOBHOM M M pPE3ePBHBIX CHUCTEM.
Kaxxmas cucrema cocTOMT U3 N TOCIIEIOBATEIFHO COCIMHEHHBIX JIEMEHTOB (pHC.
4.1). Ilpu >TOM OCHOBHAs CHCTEMa PE3CPBHPYETCS IICIMKOM €Ie M TaKUMH Ke
CHUCTEMaMH.

e,
m LI: ] !

Puc. 4.1. CtpykTypHas cxema CUCTEMBI C OOIIUM pe3epBUPOBAHUEM, TOCTOSTHHO
BKJIFOUEHHBIM PE3E€PBOM U LEJION KPAaTHOCTHIO

1

.

* 1]
—_|

HRNEY

KpatHocTh pe3epBUpOBaHUS CUCTEMBI:
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k:h—r:(m+1)—1:m,
r 1

rae h = m + 1 — o6miee yuciao cucreM; I = 1 — 4KUCIIO CUCTEM, HEOOXOMUMBIX IS
HOPMAaJIbHOTO (DYHKIIMOHUPOBAHHS.

JIaHHYIO CTPYKTYPHYIO CXEMy MOXKHO IMpeoOpa3oBaTh B cxemy u3 (M+1)
napauieIbHO COCIMHEHHBIX D3JIEMEHTOB, KaXKJBIH M3 KOTOPBIX COJICPKHUT
CBEPHYTYIO IIETIOYKY M3 N TMOCJIEI0BATEIbHO COCAMHEHHBIX AJIEMEHTOB. Toraa Ha
BBP cucremsr OyaeT onpenensatbes GopMynon

m m
P.(t)=1-Tai(t)=1-TT[L- mi(t)].
j=1 j=1
TeHepL queM, qTO I(EDKILLII‘/’I DJICMCHT paBBOpaT{I/IBaeTCH B HeHOqu n3 n
IIOCJICA0BATCIIBHO COCAMHCHHBIX 2JICMCHTOB 1 OKOHYATCJIIbHO HOJ'IyLII/IM

P.(t)=1- rm[ 1—_ﬁ pit)|- (4.2)
]=0 =1

Ecnu cnpaBeqiuB 3KCIOHEHIMATIBHBIN 3aKOH pacHpeieieHusi, KOTOPOMY
YAOBJIETBOPUTEIBHO MOJYUHAETCS PACHPENICICHUNE BPEMEHU MEXKAY OTKAa3aMH
ANIEKTPOHHBIX YCTPOICTB B HOPMAJIbHBIN MEPUOJ] IKCILTyaTalluH, TO

n
1.
Pc(t):l_[l_eXp(_ xot)]er J 7“0 = in . (4.2)
i1
CpenHsist HapabOTKa 710 0TKA3a pe3epPBUPOBAHHON CHCTEMBI
Tpe=tytop s 1 (4.3)
P Tt PO '

rae Tep.o — cpenHss HapabOTKa 10 OTKa3a OCHOBHOM CUCTEMBI; A, — MHTEHCUBHOCTb
OTKa30B OCHOBHOW CHUCTEMBI.
Cpennsist HapabOTKa /10 0TKa3a aBTOMATU3UPOBAHHOW CUCTEMBI B TOM CITydac

cp.c = }Li g‘, (4.4)

0 iz 01+IW

4.2.2. Tlo3/ieMeHTHOE pe3epBUPOBAaHME C IOCTOSHHO
BKJIIOYEHHBIM Pe3epPBOM M 11€JI0ii KPATHOCTBIO

[Tycth uMeeTcst 0OOBEKT, COCTOSIIIIUN U3 OCHOBHOM M M PE3EPBHBIX CUCTEM.
Kaxnas cucteMa COCTOUT U3 N IMOCIEA0BATEIbHO COSIUHEHHBIX 3JIEMEHTOB (CM.
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puc. 6.1). Ilpm 3TOM KaxxAblii 3JIIEMEHT OCHOBHOW CHCTEMBI PE3EPBUPYETCA B
OTJEJIBHOCTH €1le M TaKUMH e dJIeMeHTaMHu (puc. 6.2).

Puc. 6.2. CTpyKTypHas cXxema CUCTEMBI C I103JIEMEHTHBIM PE3EPBUPOBAHUEM, IIOCTOSIHHO
BKJIFOUCHHBIM PE3E€PBOM U LIEJI0H KPaTHOCTHIO

JIaHHYIO CTPYKTYpPHYIO CXE€My MOXKHO NpeoOpa3oBaTh B cxeMy H3 N
MOCJIEIOBATEIbHO COEIMHEHHBIX 3JEMEHTOB, KaXKIbI W3 KOTOPBIX COAECPKUT
nernouky u3 (M+1) mapamienbHO COSNMHEHHBIX 3J€MEHTOB. Torja Ha OCHOBE
BbIpaskeHui (6.1) u (6.6) BBP cucremMbl OyaeT onpeaensaTbesi BEIpaKeHuEM

n

m; +1
P.(t)=T]s 1-L-RO)]" ", (4.5)
i=1
rac mj - KpaTHOCTB pGSGpBI/IpOBaHI/I}I i-FO DJICMCHTA. I/IHIIGKC j YKaSBIBaeT Ha ToO,
YTO YUCJIIO p63€pBOB KaXJ101ro 3JICMCHTA MOXCT 6I>ITB pa3JII/I‘{HI>IM.
Cpe,Z[HSIH Hapa60TKa J0 OTKasa p€3€pBI/IpOBaHHOI71 CUCTEMBI

o ~(n-1)! 1
TCP-C_£PC(tht_Mm—Jr1) g‘) vi(vi +1)...(v; +n=1)

(4.6)
rae vi= (i +1)/(m+ 1).

Takum oOpa3om, B cilydae MO3JIEMEHTHOIO PE3EPBUPOBAHUS C MOCTOSITHHO
BKJIIOUEHHBIM PE3E€PBOM CTPYKTYPHYIO CXEMY MOXHO MpeoOpa3oBaTh B CXEMY M3
13 N TIOCJIEIOBATEIBHO COSAUHEHHBIX JIEMEHTOB, KaXbI U3 KOTOPHIX COJEPHKUT
1enoyky u3 (M+1) napaieTbHO COEAMHEHHBIX 2JIEMEHTOB.

4.2.3. O01ee pe3epBHpOBaHuUe 3aMellleHUEM U 1eJI0H KPAaTHOCTHIO

[Tycth umeeTcss 0OBEKT, COCTOSIIIMI W3 OJHONW OCHOBHOW M M pe3epBHBIX
cucteM. Kaxpgas cucrema CcoOCTOMUT M3 N MOCIEIOBATEIBHO COEIUHEHHBIX
aneMeHTOB. [Ipu ’TOM OCHOBHAs cUCTEMa PE3EPBUPYETCS LIEIUKOM €Ile M TaKUMHU
e CHUCTEeMaMH, HO Pe3EpBHBIC CUCTEMBI BBIKIIFOUEHBI M HE paboTatot (puc. 4.3), a
BKJIIOYAIOTCS TOJIBKO MOCJE OTKa3a OCHOBHOM.

[Ipu »TOoM mpenmonaraeTcsi, YTO OTKa3bl CHUCTEMBI OOHAPYKHBAIOTCS
MTHOBEHHO M TIEPEKIIFOUCHHUE Ha Pe3ePB OCYIIECTBISAETCS 0€3 MpepbIBaHUs PadOThI
CHUCTEMBbI, TEPEXOJIHbIC MPOIECCHl HE BO3HUKAIOT, T. €. HUMEETCA HJealibHOe
MIEPEKIIIOYEHUE.
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Puc. 4.3. CtpykTypHas cxeMa CUCTEMBI C 00IIUM pPe3epBUPOBAHIEM 3aMEIlIEHUEM
U LIEJION KPATHOCTBIO

[Ipu coOmofeHnr  HKCIOHEHIMAIBLHOTO 3aKOHA  paclpelnefieHuss W
HeHarpyxeHHoM pe3epBe BBP cuctembl Oyner onpenensiTbes BoIpakKeHUEM

m (h.t)
R)=en( ST o1 ) @)
i=0 .
ra€ Ao, Icp.o — MHTEHCHBHOCTh OTKAa30B U CpPelHssd HapaOOTKa A0 MEPBOTr0 OTKa3a
OCHOBHOU CHUCTEMBI.

B ciydae Harpy»keHHOTO pe3epBa pacueT IpoBoauTcs 1o Gopmyraam (4.1).

4.2.4. TlozjieMeHTHOE pe3epBHPOBaHME 3aMellleHHeM
U 1[eJIOH KPAaTHOCTHIO

[lycTh umeeTcss 0OBEKT, COCTOSIIMI M3 OJHOM OCHOBHOW M M pEe3epBHBIX
cucreM. Kaxpas cucrema COCTOMT M3 N MOCIEIOBATEIBHO COEIWHEHHBIX
JeMEHTOB. IIpu 3TOM KaKIplii 3JIEMEHT OCHOBHOM CHCTEMBI PE3EPBHUPYETCS B
OTJEJIBLHOCTH 3aMEIIICHHEM €Ille M TaKUMH ke dyieMeHTaMu (puc. 4.4).

-]
-

tr—t =t et

Puc. 4.4. CtpykTypHasi cxema CUCTEMBI C TIO3JIEMEHTHBIM PE3€PBUPOBAHUEM
3aMEIIeHUEM U C LIEJI0N KPaTHOCThIO

B arom ciiyyae BBP cuctembl Oynet onpenenstbes 1o BhIPaKEHUIO

Pc<t>=1j1a<t>, (48)

rae Pi(t) onpenensercs mo popmynam (4.1).
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4.2.5. OO01ee pe3epBUpPOBaHNe ¢ MOCTOSIHHO BKJIKYEHHBIM
pe3epBOM U IPOOHOI KPATHOCTBIO

PaccmoTpum cuctemy 13 I' OCHOBHBIX AJIEMEHTOB (puc. 4.5) © M pe3epBHBIX.

KpaTHOCTh pe3epBUPOBAHUS CUCTEMBI:
h-r 5-2 3
k=——= 5 T3 T. €. KpaTHOCTh JAPOOHASI.
r

1 ocH.

2 oCH.

NIT

Pesepr

m

Puc. 4.5. CrpykTypHas cxeMa CHCTEMbl C OOIIMM pPE3EPBUPOBAHUEM U JPOOHOMN
KpPaTHOCTBIO

B stom ciyuae BBP cuctembl OyAeT onpenensiTbes CIEAYIOIUM BbIPAKEHUEM:

0= oo O3 el pl) @9)

i=0
IPI(S C;],CiJ — YHCI0 codeTanmii h mo i u i mo j cooTBeTcTBEeHHO; h — 00IIICe YnCIo

AJIEMEHTOB (OCHOBHBIX U PE3EPBHBIX) CUCTEMBI, I — YUCIO OCHOBHBIX 3JIEMEHTOB,
cucteMbl; po(t) — BBP ocHOBHOTO WM JIIOOOTO PE3epBHOIO 3JIEMEHTA, €CIIU OHH

PaBHOHAIC)KHBI.
HapaGoTka cucTemsbl 10 0TKa3a OyJIeT OonpeaeisaThes Kak:
1hr1
Tcp.c =5 - (4.10)
7\,0 i=0 r+1

Tl onpenenenuss Ch' wmmu Cf umcnomssyrorcs u3BecTHbIE  (HOPMYIIBI
KOMOMHATOPUKHU:

! ~1)...[y-(x-1)]
cy=—2 _ >1 Cl = oy
M yi (X— y)! WJIA [P Y X

[Ipu sTOM cnexyer yuutsiBath, yto 0! = 1; CS =C; =1.

Takum o0pa3om, HalMuue pe3epBa C APOOHOW KPATHOCTHIO MPUBOIUT K
VU3MEHEHUIO OTHOILICHHWS WHTEHCUBHOCTH OTKAa30B CHCTEMbl K WHTEHCUBHOCTH
OTKa30B 3JIEMEHTAa OT HyJsl JO NOCTOSSHHOM BEJIWYMHBI, PAaBHOW KOJNYECTBY
OCHOBHBIX JIEMEHTOB CUCTEMBI (N — M).
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Bonpocbl 4ns caMmoKOHTpOnA

1. OnummTe OCHOBHBIE BUJBI CTPYKTYPHOTO PE3EPBUPOBAHMUS.

2. Yewm oTauyaeTcst METOJUKA pacueTa Mpu pe3epBUPOBAHUM C LIEJIOHN U
JIpOOHOM KPaTHOCTHIO?

3. CKOJBKO 3JIEMEHTOB OOBIYHO PaObOTAET B CUCTEMAX C MAKOPUTAPHBIM

pe3epBUpOBaHUEM?
4. Tlposenute Ha mpumepe pacueT HaaexHOCTH AC CO CKOJIB3SIINM
pEe3epBUPOBAHUEM.

5. KaxoBa meToanka pacuera HaJCKHOCTH MIPHU CKOJIB3AIIEM
pe3epBUpPOBAaHUN?

6. Uro ob1ero B pacueTax CIy4aeB Ma>KOPUTAPHOTO U CKOJIB3SIIErO
pe3epBUpPOBaHUSA?

/. Kak yuntbiBaeTcs BIUSHHE pe3epBa, padOTAIOMIET0 B 00JIETYEHHOM

pexume?

Yem oTiingaercs o0111ee pe3epBUPOBAHUE OT MOJIEMEHTHOTO?

9. KakoBa KpaTHOCTb pe3epBUPOBAHUS MPU PE3EPBUPOBAHUU C APOOHOM
KpPaTHOCTBIO?

10. Chopmynupyiite ycaoBHe 0TKa3a MIPU MAKOPUTAPHOM PE3EPBUPOBAHUU.

©

4.3. TunoBble NpUMepbl U NX peLueHns

[Tpumep 4.1. Cucrema coctout u3 10 paBHOHAIEKHBIX AJIEMEHTOB, CPEIHSIS

HapaOoTka Ha oTKa3 Tcp amemenra paBHa 1000 u. Ilpeamonmaraercs, 4TO
CIIPaBEIJIUB IKCIIOHECHIIMAIbHBIN 3aKOH HAJAECKHOCTH ISl 3JIEMEHTOB CHUCTEMBI.
OcHOBHas ¥ pe3epBHAS CUCTEMbI PABHOHA/]ICKHBI.

Omnpenenuts CpeAHIO HApaOOTKy OO0 NepBOro orka3a Tepc CHCTEMBI,

4acToTy Ac(t) ¥ MHTEHCUBHOCTH OTKa30B Ac(t) B MOMEHT BpemeHH t = 50 u B
CIIEYIOIIUX CITyYasx:

a) Hepe3epBUPOBAHHAS CUCTEMA;

0) myOnmupoBaHHas CUCTEMa MPU MTOCTOSIHHO BKIIIOYEHHOM PE3EPBE;

B) AyOnupoBaHHAas CHUCTEMa TIPU BKIIOUYEHHHM pe3epBa IO CHOCOO0Y
3aMeIICHHS.

Pemenwue: [lockonbky cripaBeiuB SKCIIOHEHIIMATBHBINA 3aKOH HAJIEKHOCTH,
TO CpeJHsA HapabOTKa CUCTEMBI JI0 NIEPBOT0 OTKaza OyneT

c 27" )
i=1 !

[Tpu MOCTOSIHHO BKJIFOYEHHOM PE3EPBE B KOJUYECTBE, PABHOM 1, uMeeM

Ty = o 1 =T 1 L =150
cpc = cp.oigbm— cp.o +E = .

[Tpu nybnupoBanuu Mo crnoco0y 3aMerieHus coryacHo (4.13)
Tepe =To =Tepo(M+1)=2T¢, o =200 1.

24



B cnydae Hepe3epBUpPOBAHHOW CHUCTEMbl HMHTEHCHUBHOCTH OTKAa30B HE
3aBUCHUT OT BPEMEHHU U paBHA CyMME MHTEHCUBHOCTEH OTKAa30B 3JIEMEHTOB.

10
A.(50)= zx_zi=i:o,01q'1
i=11j Tcp.o

f_(50)=1,(50)- P(50)=1,(50)- e ()% ~ 0,01.£700% ~ .10
B cnydae ayOnmupoBaHHOW CHCTEMbl MHTEHCHBHOCTh M 4acTOTa OTKa30B
MOT'yT OBbITh HaijeHbl 1o u3BecTHOM BBP cucrempl. B nmanHoMm ciydae 4mciio

AJIEMEHTOB HEPE3epBUPOBAHHOM cucTeMbl N = 10, KpaTHOCTh Pe3ePBUPOBAHUSI M =
1. Torma nmeem

P.(t)=1- [1 e—kot] _.g Mot _g 2ot
_ At)
P,(t)=¢ xo‘z@:e ot (L4 dt)
i=0 I

10
rae A, = 27“1 =0,01 gl

i=1

Haitnem yacToTy 1 HHTEHCUBHOCTBH OTKAa30B

o (t)=—Pi(t) =21 e " (1_ oot ) |
fo(t) Zxoe—kot(l_ e—xot): 20, (1_ e—xot)

As(t)= =
6() P6(t) 2e—xot_ —2ot 2 _ g hot
f(t)=—P/(t)=22-t-e "
2 2
\ ()= f(t)  A2-t-e  AZ-t

P(t) e oL+ %ot) 14t
[TocTaBUB MCXOHBIC JAHHBIE, TOTYIHUM:
f-(50)=48-103 al ; Ag =57-107 wl;
f (50)=3-107% u'L; Ay =3,33-107 ol
[Tpumep 4.2. Cuctema COCTOUT U3 JIBYX OCHOBHBIX U OJHOTO PE3EPBHOIO

anemenTa (puc. 4.6). Onpenenuts BBP cuctembl. Bee anmeMeHTsI paBHOHAICKHBI,
Pi= 0,9

Puc. 4.6. Cxema k npumepy 4.2

25



Pemenune: OnpenenyiMm KpaTHOCTh PE3EPBUPOBAHMS: 00IIEEe YUCIO CHUCTEM
N = 3, 4UCI0 CHCTEM, HEOOXOIUMBIX JUIsi HOpMajibHOW pabotel I = 2. Torga
KpPaTHOCTh PE3EPBUPOBAHMUS
h—-r 3-2 1

k:—:—:

r 2 2
CJIEJIOBATENIbHO, TIPUMEHEHO Pe3epBUPOBAaHUE C JAPOOHON KpaTHOCThIO. Torma Ha
ocHoBaHuu (4.15):

h—r . o S 1 . S L
- 3- 3
P(t)= X Chpo ' X(-1)'Clpd = 3C'sp,™ " X(-1)'Clpd =CIpy* +
i=0 j=0 i=0 j=0
2 0
+Clap,2 (<11 CEpY + (<1} Clpto |= pS +3p2(L- po)=3p2 — 253
YuursiBas, 4To po = pi = 0,9, OKOHUATEIBHO MTOTYyYAEM

P.(t)=3(0,9)% —2(0,9)° =0,972 .

4.4. 3apgaum

4.1. JIBe akKyMyJsATOpHbIE OaTapen pabOTalOT HaA OJHY Harpysky.
MNHTEHCUBHOCTL OTKA30B Ka)XKIOM U3 HUX A = 0,1‘10'4 g1 [Ipu oTkaze onHOU U3
OaTapeil MHTEHCHUBHOCTh OTKA30B MCIPaBHOW BO3pAcTaeT BCIEICTBUE Oosee
TSDKEIIBIX YCIIOBHIA pabots! i paHa A1 = 0,810 u™X. Onpenemuts BEP cucrems! B
teyeHue Bpemenu t = 1000 4 u cpenHee BpeMs 0€30TKa3HOM paObOTHI.

Ortser: Pc(t) = 0,999; Tcp.c = 62500 .

4.2. Cucrema »5JeKTpOCHAOKEHHS OOOTaTUTEIBLHOTO IIeXa COCTOUT W3
YeThIpEX T'eHEepPaTOPOB, HOMUHAIBHAS MOIIMHOCTh KaXJIOro u3 KoTopbix W = 18
kBT. be3aBapuiinas pabota BO3MOXHA, €CJIM CUCTEMA DJIEKTPOCHAOKEHUS MOXKET
obecrieunTh MOTpeOUTENr0 MOITHOCTH 30 KBT.

Omnpenenuts BBP cucremsl aekTpocHaOXxeHus B TeueHue BpeMenu t = 600
4, eCJI HHTCHCHBHOCTH OTKA30B KaX/I0T0 U3 reepatopos A = 0,15:107 4, a taxxe
CpEeIlHIOI HapabOTKY J0 MEPBOTO OTKAa3a.

Otset: P¢(600) = 0,997, T¢p.c = 7220 .

4.3. Cxema pacueTa HaJIC)KHOCTH NpuBeaeHa Ha puc. 4.7. Onpenenuts BBP
CHUCTEMBI U BEPOSITHOCTh OTKAa3a.

Pl = 019 P2 = 0,8
1 2
1 2

Puc. 4.7. Cxema pacyera HaJIle)KHOCTH K 3ajaue 4.3
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OtBer: P =0,991; Q. = 0,009.
4.4, Cxema pacueTa HaJIe)KHOCTH NpuBeneHa Ha puc. 4.8. Onpenenuts BBP
cucremsl, eciau g1 = 0,1; a2 = 0,2.

Nysigsizgl
M A2

Puc. 4.8. Cxema pacuera HageKHOCTH K 3am1ade 4.4

Ortsert: P. = 0,95.

4.5. BepostHOCTh 0€30TKa3HOM pabOThl PE3EPBUPOBAHHOIO YCTPOWCTBA
(puc. 4.9) B Teuenne 300 u paBHa 0,74. Pe3epB HeHArpyKE€HHBIN, HHTCHCUBHOCTH
OTKa30B 2JeMEHTOB A = const. OmpeneanuTh BEPOSATHOCTh U CpeIHEe Bpems
0e30TKa3HON PabOTHI.

t — !
t — ¢

Puc. 4.9. Cxema pacuera HaJe)KHOCTH K 3a1aue 4.5

Orser: Pc(300) = 0,995; Tcp.c = 3000 u.

4.6. Jlns TOBBIIIEHUST HAJSKHOCTH HCIIOJNB3YETCS CXeMa TPYNIUPOBAHUS
OJIHOTUITHBIX TMPUOOPOB M3 TPEX MO JIBa C YETBEPTHIM TaKUM K€ PE3EPBHBIM
npubOpPOM, HAXOASIIMMCS B HEHArpy>KEHHOM pe3epBe, U KOTOPBIM MOXET
3aMEHUTH JIFOOOM U3 OTKa3aBIIUX. M3BECTHO, YTO MHTEHCHBHOCTH OTKA30B OJHOTO
npuGopa TPU HCIPABHBIX MPUOOpPax cxeMmsl rpymmupoBamms A = 0,210 ql
WHTEHCUBHOCTh OTKA30B OJHOIO MpuOOpa mpu paboTe CXEMbl TPYNIUPOBAHUS C
OIHMM OTKa3aBIIMM mpuGopoMm A1 = 0,36:107 ul, Bpemst HempepsIBHOH paGOTHI
cxembl t = 100 4. Onpenenuts BBP u cpegnioro HapaGoTKy /10 MepBOro OTKa3a.

Ortset: P¢(100) = 0,7; Tcp.c =472 u.

4.7. Pemuth 3a1auy 4.6 npu yCJIOBUH, YTO YETBEPTHIN pE3epBHBIN MPUOOP
HaxXOJUTCS B HArpy)KCHHOM pEKHME M €r0 HWHTCHCHBHOCTH OTKa30B B 3TOM
COCTOSIHUU paBHa A.

Ortset: P¢(100) = 0,62; Tcp.c =431 u.

4.8. Pemuth 3amauy 4.14 nipu yClIOBUM, YTO YETBEPTHIN pE3epBHBIA IPHOOP
HAXOJUTCS B OOJISTYCHHOM PEKHUME U B OTOM COCTOSHHHM €T0 WHTECHCHUBHOCTH
oTkazoB A2 = 0,1'102 gL,

Orser: Pc(100) = 0,68; Tcp.c =470 u.
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5. PACHET HAOEXXHOCTU ABTOMATU3NPOBAHHbIX
BOCCTAHABJIMBAEMbIX CUCTEM

5.1. MeToanyeckKkune yKkasaHus

Cnenyer  o0OpatuTh BHUMaHWE, KaKHE  CHCTEMBI  OTHOCSTCS K
BOCCTAaHABJIMBAEMBIM, & KaKM€ K HEBOCCTAHABIMBAEMbIM. Ba)XHO MOHUMATh, YTO
9Ta KJIacCU(PUKAIIIS SBISETCS YCIOBHON M 3aBUCHUT OT YCIOBUHN IKCILTyaTaIlHH.

5.2. KpaTkue TeopeTnyeckue cBefeHus

5.2.1. MeTtoa nepexoaHbIX HHTEHCUBHOCTEN (BEPOATHOCTEI)
JJIS1 Hepe3epPBUPOBAHHBIX CHCTEM

PaccmoTpuM Hepe3epBUPOBAHHYIO CUCTEMY, KOTopas B JI0OOH MOMEHT
BpEMEHH t MOXKET HaAXOAUTHCA B OJJHOM M3 JIBYX COCTOSIHUI: paboTrocriocooHoMm (0)
U HepaboTocmocoOHoM (1). BeposaTHOCTH 3THX COOBITHIT cocTaBisioT Po(t) u P1(t)
cooTBeTCTBeHHO. Torma moxHo 3ammcath: Ki(t) = Po(t); Ku(t) = Pi(t). Ilpu
JUTUTEIIBHON AKCILTyaTalliil MOTYT OBITh JOCTUTHYTHI YCTAaHOBUBIHECS (OJM3KHAE K
CTallMOHApHBIM) 3HaueHus Kr = Py u Ky = P1.

[Tycts BpeMs 0€30TKa3HOW pabOTHl MOAYHUHSCTCS HKCIIOHEHIINATLHOMY
pacnpezenennto. CoCTaBUM CXeMY COCTOSIHUIN CHUCTeMBI (puc. 5.1).

A
0 ~ 1
1)

Puc. 5.1. Cxema cOCTOSIHMIT CUCTEMBI

HanexHOCTh TakMX CHUCTEM OIMCBHIBACTCS CUCTEMOW —alredpandeckux
YPaBHEHUW, YHCIO KOTOPBIX COOTBETCTBYET UHWCIY BO3MOXKHBIX COCTOSTHUN
cucteMbl ynpasieHus. CocTaBUM 3TH ypaBHeHHus. [[ns 3TOro Bocmosb3yemcs
CJIEIYIOLUMMU MTpaBUIaMHU:
® JIEBBIC YACTH COJIEPKAT MPOU3BOAHBIE TIO BPEMEHH BEPOSITHOCTEH
COOTBETCTBYIONIMX cocTossHUH P'j(t);

® KaXIBIH WICH MPaBOil YaCTH MOIYyJYaeTCs MyTeM YMHOKEHUS
WHTCHCUBHOCTH TIEpEX0jia Ha COOTBETCTBYIOIIYIO BEPOSTHOCTh COCTOSIHUS;

® 3HAaK OMNpEJENsIeTCs CTPENIKOM: TUTIOC, €CIIM OCTpUE HApaBIEHO K
COCTOSIHHIO, U MUHYC, — €CITH HA000pOT;

® YNCJIO YPABHEHUN PABHO YUCIY COCTOSHUM;

® CHuCTeMa YpaBHEHHI 003aTEIbHO TOTIOTHISTCSI HOPMUPOBOYHBIM
YCIIOBUEM: CYMMa BEPOSITHOCTEHN BCEX COCTOSIHUI paBHA €IMHULIE.

B cootBeTcTBHE CO cxeMol (cM. puc. 5.1) umeem:
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P! () =-ARy(t) + uRi(t)

Pll(t) = AP, (t) - Mpl(t)
P (t)+P(t)=1.

Eciu B momenT Bpemenu t = 0 cucrema HaxoguTcsi B pabOTOCIIOCOOHOM
COCTOSIHUH, TO HAYAJIBHBIE YCIOBUS UMEIOT CICAYIOIINNA BUA:

Po(0)=1 u P1(0)=0.
Pemnras CUCTEMY, ITOJIYUHM:

Ko ()= Py(t) ="+ exp[— (u+2t],

L+A  pu+A
Kolt) =Rt =—— ~—exp[- (u+ 1]
" L+A  p+A

Ecau B momenT Bpemenu t = 0 cucrema HaXOOUTCSI B PEMOHTE, T. €. B
HEpPabOTOCTIOCOOHOM COCTOSTHUU, TO HAYaJIbHBIE YCIOBUSI UMEIOT BUJT
Po(0)=0 u P1(1)=1,
Tor;a

Kr<t>=Pc,(t):ﬁ—u—gexp[—wm;

K==+ onl-(ox]

[Ipy nnuTenbHOM sSKCIulyaTauMu t — o0 W MOJIydaeM CTallMOHApPHBIE
3HaYeHUs KO3()PUIUEHTOB:

K=ty g1
L+ A L+ A
B obmem ciygae
n
K.(t)=2P1) (5.1)
j=1

rae N — 4nciio paboTOCTIOCOOHBIX COCTOSHUMN cucTeMsbl; Pj(t) — BeposSTHOCTB
J-ro paboOTOCITIOCOOHOTO COCTOSHUS.
Yucino HepaOOTOCIOCOOHBIX COCTOSSHUM 3HAUUTEIBHO MEHbIIE 4YHucia

paborocnocoOHbIX. [Tpu 3TOM yio6Hee BBIYUCATh KOAGOUIIMEHT MPOCTOS:
m+1-n

@@:Eﬂw, (5.2)

rae Pj(t) — BeposTHOCTB IepBOro HEPabOTOCHOCOOHOTO cocTOsIHUS; (M+1) —
00111ee YUCIIO COCTOSIHUM.

Takum oOpa3zom, sl pacueTra HaJCKHOCTH BOCCTAHABIMBACMBIX CHCTEM
HEOOXOJMMO TIPOBECTH aHAJIM3 COCTOSHUN, B KOTOPBIX MOXKET HaXOIUTHCS
CHUCTEMA U COCTABUThb CXEMY COCTOSIHUU.
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5.2.2. MeToa nepexoAHbIX HHTEHCHBHOCTEH /1J151 pe3epBUPOBAHHBIX
cucTeM

[TycTh MMeeTcst cucTteMa, CoCTOAIIAs U3 PABHOHAJIEKHBIX OJTHOTO OCHOBHOTO
U M pe3epBUPOBAHHBIX AJIEMEHTOB, YCTPOMCTB Wi cucteM. Cucrema MOXKET
HaxXOJUThCS B IIOOOM U3 (M + 1) coCTOsHMIA:

0 — Bce a51eMeHThI pab0TOCTIOCOOHHI;

1 — o1vH 371IEMEHT B HEPAOOTOCTIOCOOHOM COCTOSIHUU;

(m+ 1) — (m + 1) snemMeHTOB B HEPaOOTOCIIOCOOHOM COCTOSIHUHM (BCE
OTKa3aJin).

[lonaraem, 4TO mpH 3amMeHe padOTAIOUIEr0 >JEMEHTa Ha pPE3epBHBIN
nepepeiBa B paboTe CUCTEMBI HE IPOUCXOIUT, TO3TOMY OTKa3 CUCTEMbI HACTYIaeT
OpU OJHOBPEMEHHON HepabOTOCIIOCOOHOCTH OCHOBHOTO U BCEX PE3EPBHBIX
9JIEMEHTOB (cocTostHue (M + 1)).

CocTaBUM CXeMy COCTOSIHUN CHCTEMBI (puc. 5.2).

A Ay A, A
« ' - m+1
H H H H

e
-

-

Puc. 5.2. Cxema COCTOSIHHI CHCTEMBI JUISI HEHATPY>KEHHOTO pe3epBa
Y OTPAaHUYEHHOTO BOCCTAHOBJICHUS

Ecnu ocHOBHast cuctemMa COCTOMT M3 HECKOJBKHUX 3JIEMEHTOB (U3IENIUH,
YCTPOMCTB), TO B KauecTBE A U |I paccMaTpUBAIOTCS MOTOKU OTKAa30B U
BOCCTAHOBJICHUI CUCTEMBI.

3/1eCh MOXHO pacCMOTPETh HECKOJIBKO CITy4aeB.

Cayuaii 1 - HeHarpy>KeHHbBIN pe3epB, a0OCOIOTHO HAJCKHBIN EPEKII0OYATENb
Y B HAJIMYMU OJHA PEMOHTHAasi Opuraja (OrpaHuuYE€HHOE BOCCTAHOBIICHHUE).

DJeMeHThl B  HEHarpy)KeHHOM  COCTOSSHUM HE  MOTYT  OTKa3aTh,
cienoBarenbHo, ux A = 0. Ecim uymcio orkazaBmux (HEpabOTOCTOCOOHBIX)
AJIIEMEHTOB OO0JIBIIIE OJTHOTO, TO 00pa3yeTcst ouepeb Ha PEMOHT.

CornacHo cxeme cOCTOsTHUM (CM. pucC. 5.2), COCTAaBUM CUCTEMY YpaBHEHUI:

Po(t)=—2P, (t) + uP (t):
Pj(t)=2Pj 4(t)— (1 +p)P; (t) + uPy,q (t):
n,1+1(t):7‘Pm (t)_ “Pm+1(t);

m+1

> P;(t)=1.

j=0
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[Tpu t — oo cucrema nudpepeHImanbHBIX YPaBHEHUH MEPEXOAUT B CUCTEMY
anreOpanyecKux ypaBHCHUMU:

— AP, + P, =0;
7LPJ'_1 - (}\. + “’)PJ + MPJ +1= O,
APy — Py 1 =0.

B pesynbTaTe pemieHus CUCTEMbl YPaBHEHUN IMOJIYyYaeM YCTaHOBHUBILIHECS
3Hayenus Kr u K.

K _p 1 B 1

n m+1=r“j : n=1- m+1:1_ruj'
) ()

i=o j=o\ A

Cnyuan 2 — ycnoBus ciydas 1, HO s cuctembl U3 (M + 1) aneMeHTa
umeercas (M + 1) pemonTHas Opurana (HEOrpaHUYEHHOE BOCCTAHOBJICHUE).

B ciyuae 2 oyepenb Ha peMOHT OTCYTCTBYeT. CXeMa COCTOSHUM CHUCTEMBI
JUIA cydasi 2 mpuBeieHa Ha puc. 5.3.

ho 2. 2. .
0 j m+1

-

L ju (1 (m+1)u

Puc. 5.3. Cxema cocTOsIHMI CUCTEMBI JJIs1 HEHAarpyXKEHHOTO pe3epBa U
HEOTrpaHUYEHHOTO BOCCTAHOBJICHUS

IIyreM aHanmorvuHbIX [Jis ciay4yas | paccyXIEHUH COCTaBJISIEM CUCTEMY
ypaBHEHUM. B pe3ynbrare ee peueHus npu Pj’ (t) =0 nomydaem

1
K =P .
i m+1 mil(m +1)! (ujmﬂ—J
i I\
K.=1-K,=1-P,,.

Cnyuati 3 — Harpy>KEHHBIN pe3epB, a0COIOTHO HAJICKHBIN MEPEKIII0YaTeNb,
OTrpaHUYEHHOE BOCCTAHOBJICHHUE.
CxeMa coCTOsIHMI TpuBeIeHa Ha puc. 5.4.

(MDA me29)0 (m=17) 3
0 j m+1

-l -l P L — —
LL ju H(J+1) u

Puc. 5.4. Cxema coCTOSIHHI CUCTEMBI Il HArpY>KEHHOT'O pe3epBa
Y OTPaHUYEHHOTO BOCCTAHOBJICHUS
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PesepBHBIE 371eMEHTHI pabOTalOT B OJHOM pEXKHUME C OCHOBHBIMHU H,
CJIeI0BATEIbHO, KaK U OCHOBHBIE, MOTYT OTKa3aTh B JIIOOOW CIly4ailHbIi MOMEHT
BpPEMEHHU.

B pe3ynbTaTe peieHus cucTeMbl YpaBHEHHM MMOTyYaeM:

-t . Kk=1-kK

m

I}

Cayuaii 4 — ycnoBue ciydas 3, HO umeercst (M + 1) pemoHTHass Opurazaa
(HeorpaHUUEHHOE BOCcCTaHOBJIEHUE). CxeMa COCTOSIHUI MPUBEEHA HA PUC. D.9.

(ﬁ?_].);'.. (??T_E_JT:];F. (n"'_l'j:];'.. ,n"

Bae
'

-

0 j m+1

- - ————

L ju (J+1u (m+1)u

Puc. 5.5. Cxema cocTosiHHMI1 CUCTEMBI ¢ HATPY>KEHHBIM PE3EPBOM
Y HEOTPaHUYEHHBIM BOCCTAHOBJICHHEM

B pe3synbrare penieHus: CucTeMbl ypaBHEHUN UMEEM:

m+1
K, = A ;
w+A
m _ m+1— j j
K, =1-K,=ycmi| | A
izo L+ A n+A

Bonpocbl Ans camoKOHTpoOns

1. B yem oTiinurie BOCCTaHABIMBAEMBIX CUCTEM OT HEBOCCTAHABIMBAEMBIX ?

2. B yem ominuMe OOHIET0O U TMOAJIEMEHTHOIO PE3EPBUPOBAHUS IS
BOCCTAHABJIMBAEMBIX CHCTEM OT PE3EPBUPOBAHUS JJII HEBOCCTaHABIMBAEMBbIX
cucrem?

3. B uem 3akirouaercs CylHOCTh METO/1a EPEXOAHBIX MUHTEHCUBHOCTEN?

4. B uWem cyTh MeTOIAa COCTaBJICHHUS WHTETPO-Tu(hepeHITNATBHBIX
ypaBHEHUI?

5. B uem 1nposBISE€TCA OTJIMYHME CIIy4aeB OrPAaHUYECHHOTO U
HEOIPAHUYEHHOTO BOCCTAHOBJICHUS ?

6. MOXXHO 7M1 ONpEeNeauTh CTAlMOHAPHBIE BEPOSITHOCTU Pk HaxoxaeHus
cucteMbl B K-M cocrostHun 0e3 coctaBieHus auddepeHraIbHbIX ypaBHECHHN?

7. B kxakoMm HampaBIIEHUH COBEpIIAETCS OOXOJl B METOJE MEPEXOIHBIX
WHTEHCUBHOCTEW?

8. CKOJIBKO pa3 MO>KHO ITPOXOJHUTh OJUH U TO K€ Y4aCTOK?
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9. UeMy paBHO YHUCJIO COCTOSIHUM, B KOTOPBHIX MOKET HAXOJUTHCSI CUCTEMA B
CJIyyae PaBHOHA/ICKHBIX U HEPABHOHAJIEKHBIX 3JIEMEHTOB?

10. Ha3oBuTe OCHOBHBIE KpPUTEPUHM HAJEKHOCTU BOCCTAHABIMBAEMBIX
CHUCTEM.

5.3. TunoBble NPUMEPHI U UX pellieHUs

[Tpumep 5.1. Jlng wHGOpMAIIMOHHONW YAaCTH 3alIUTHl MO OOHAPYKCHUIO
aMMHaka B aTMmoc(epe paccUuTaTh BEPOSATHOCTh IMPABUIBHOIO CpadaThIBaHMS
nocyie npeObIBaHusA B COCTOSHUM OkujaHusg B TedeHue 2000 4, ecnu cocTosiHuE
AJIEMEHTOB HE KOHTPOJIMPOBANOCH. OmnpeaenuTs KOIPPHUIMEHTH ONepaTUuBHON
TOTOBHOCTH, €CJIH COCTOSIHUE 3JIEMEHTOB KOHTPOJIUPYETCS HEMPEPBIBHO H C
nepuoanuHocThio 200 4. Cpemnee Bpemsi MPO(PUIAKTUYECKOTO OOCTYKHUBAHUS
COCTaBIJISIET 2 4, JUIUTEIBHOCTh cpadarbiBanus 3amuthbl 0,1 4. MHpOpManrionHas
yacTh BKIo4YaeT uHaAuKaTop (M) ¢ uMnynbcHoM JInHKEN, BTopuuHbIi ipuoop (BIT)
U JJIEKTPUYECKUE JIMHUU CBSI3U. [ 3THUX AJIIEMEHTOB MHTEHCUBHOCTH OTKa30B U
BOCCTaHOBJICHUS COCTABIISIFOT COOTBETCTBEHHO:

=107 0y A =107 0l Rpp = 10wl Ay =2-100 9
g = 0,5 q'l; Wr = 0,1 tl'l; Uen = 0,2 t1'1; Mnec = 0,1 gl
Pemenue: Jlyist uHbOpMallMOHHON YacTH 3aIlIUThI

n
=30y =hy + Ay +Apy +Age =1,22:107 L,
1<l
BeposiITHOCTh PaBUIILHOTO CpadaThHIBAHUS IIPU OTCYTCTBUU KOHTPOJISI paBHA
BEPOATHOCTH Ge30TKa3HO# paboTel P(t + At)= e MtrA) _ 0,783 3 Bpems t + At =
2000,1 4. IIpm HempepbIBHOM KOHTPOJE COCTOSIHUS BCEX 3JIEMEHTOB COTJIACHO

(5.9)
_4
Ko =Kunkukpnkae -2 = 09999-09999-09995- 09998 ¢ »2210 ~-01 _

=0,9993.

[Ipu nepuoaMYECcKOM KOHTPOJIE COCTOSIHHS 3JeMEHTOB coriacHo (5.10) s
UMIYJIbCHBIX JIUHUN kor = 0,989, nns unaukaropa 0,989, mjisi BTOpUUYHOTO
npubopa 0,980, niist muauii cea3u 0,990; oTkyaa aist ”HGOPMAIIMOHHON YacTH

Kor=0,989-0,989-0,98-0,99=0,95.

[Tpumep 5.2. JIyist nUTaHUS CUCTEMBI IIAXTHOM CBSI3M UCIOJIB3YETCS arperar
C JABYMsI T€HEPATOpPaMM, KaXJbld M3 KOTOPBIX MOXKET 00ECHeuruTh HOPMAIbHYIO
paboty cucTteMbl. ['eHeparopbl padOTAlOT MOOYEPEAHO, NPHU OTKa3e OJHOTO
BKJIFOYAETCSl PE3EPBHBIM, a OTKa3aBIIMKA peMOHTHpYIOT. KoHCTpykuus arperara
JIOMYCKAaeT OAHOBPEMEHHBIH PEMOHT 00OMX T'€HEPATOPOB, UMEETCS HYKHOE YHCIIO
peMOHTHUKOB. OnpenenuTs K03 (UIMEHT TOTOBHOCTH CUCTEMBI, €ClIi HapaOOTKa
Ha oTKa3 T, TeHepaTopa B ISITh pa3 0OJIbIlIe CPEIHET0 BPEMEHH YCTPaHEHHUs 0TKa3a
Ts. Ilpennomaraercs cpaBeyIMBOCTh SKCIIOHEHIIUAIBHOTO 3aKOHA HAIC)KHOCTH.
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Pemenne: CucteMa MOXKET HaXOAUTHCS B OJTHOM U3 TPEX COCTOSHUM:

0 - cuctema paborocrnocodHa (06a reHepaTopa padoTaror);

1 - cucrema paborocrnocobHa (0JMH TEeHepaTtop paboTaeT, IpPyrou - B
PEMOHTE);

2 - cuctema HepaboTtocnocooHa (00a renepaTopa B peMOHTE).

OO003HauuM  BEpOSATHOCTH 3TUX cocTosHuU  Po(t), Pi(t) um  Po(t)
COOTBETCTBEHHO M COCTaBUM CXEMY COCTOSIHUHM ISl Cly4yasi C HEHarpyKeHHBIM
pe3epBOM M HEOTpaHMYECHHBIM BpPEMEHEM BOCCTaHOBJIECHHS. UMCIO pe3epBHBIX
reHepaTopoB m=1,

A A
0O |l— 1 |<—7 2
o) 2u

CocTtaBuM cucTEMY YPaBHEHUI:
Po(t) =2y (t) + uRy(t)

P{(t) =Py (t) = (A + )Py (t) + 2uP(t)
P,(t)= 2P (t) - 2uP, (t)
Po(t)+ PL(t)+ Py (t)=1

IIpu  ycraHoBHMBHIEMCS  pexuMe  paboTel, t — 00  cHCTeMa
mu(pepeHInanbHbIX  YPAaBHEHHM TEPEXOAUT B CHCTEMY alreOpanyecKux
YPaBHEHHM:

— AP, +uP, =0
)Py = (A + )P +2uP, =0
CormacHo cxeme cocrossauii Kr = P, + P1 BBenem 0003Ha4YeHUE
A Ty
a=—=—,
po T,
N3 pemieHns cucteMbl ypaBHEHUN MOJIy4aeM
P, - 2 i P= 2a .
1+(1+a) 1+(1+a)

2[1+;‘3j
k- 2dl+a) _ ©/_-0,98.

> = =

1+(1+a)
( a) 1+[1+;’3j

0

IIpumep 5.3. BoccraHaBiauBaeMas CHUCTEMAa C  AKCIOHEHIUAIbHBIM
pacnpenenenueM BBP u BpemeHm BocCTaHOBJICHHS UMeeT Kod(PPUImeHT
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rotroBHocTH (ctanuoHapHeii) Kr = 0,9. Onpenenuts K03GQUIMEHT TOTOBHOCTH

Kr(t) k MomenTy Bpemenu t1 = 50 4, eciu cpeHee BpeMsi HapabOTKK Ha oTka3 T, =
500 u.
Pemenue: Cornacto (5.4)

L A
K_.(t)= — At
W)=t el (i

A T, .
n+A Ty +Tgy'

B ycranoBuBmemcs pexume, T. €. korga t > K =

1

1-K
orkyna Ty, =—=T, —=

=55 4.

r

1l
TmuaKJaD:Kr+a—R;km{— b }:Q9+a—ogyeﬂ{—
K T8

T

0 o0
0,9-55

[Ipumep 5.4. VMmeercs cuctema u3 JByX OJIOKOB, IMpHUYEM IpPU OTKa3e
J000T0 M3 HUX CHCTeMa MpojoiikKaeT (YyHKIHUOHUPOBaTh. [ MOBBIIEHUS
HAJISKHOCTH CHUCTEMbl MPUMEHUM OOIlee pe3epBUPOBAHUE, IPUYEM DPE3EPB
paboTaer B OJHOM PEXHME C OCHOBHOM cHCTeMOM. J1Jis BBITIOJIHEHHUS] PEMOHTHBIX
paboT wuMeeTcs [Be€ pPEMOHTHbIe Opuraabl. VHTEHCHBHOCTH OTKa30B U
BOCCTAHOBJICHUSI paBHOHAACKHBIX OJIOKOB COCTaBJISIIOT A = 1 103 g1y =1 gl
COOTBETCTBEHHO. OnpenenuTh KodOPUIIMEeHThl TOTOBHOCTH N MPOCTOSI CUCTEMBI.

Pemenue: [IpoBenem ananus paboOThl CUCTEMBI, KOTOPasi MOKET HaXOJIUTHCS
B JIIOOOM W3 M+2 COCTOSHMI, TJIe M - YHCJIO OCHOBHBIX CHUCTEM. TOTJa 4YUCIIO
cocTosiHU M + 2 = 3,

0 - cucrema paborocrnocobHa (06a 610Ka paboTaroT);

1 - cucrema paborocnocobHa (oauH OJOK OTKa3ad, BTOPOM -
paboTocmnocoOeH);

2 - cuctema HepaboTocmocoOHa (06a 610Ka OTKa3ajm).

CocraBuM cxeMy COCTOSTHUM

A A
O |l«=—| 1 |[«——| O
g 2u

Jlist perieHust BOCnoJib3yeMmcsi popMyion
Ay

R =—
2 A
j=0
Paccmotpum nepexonsl
w308 1u2 Ap =2\ h=2)%,
m2ulel A0=2u'u=2u2,
mOun2el A1=2A pn=2Au,
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m
Torna Y Aj=A, +A; +A, =20 + 2up+ 2u°.
j=0

2 2
Orcrona P, = Ao =— 2p = H 5
gAj 20 +uh+p?) A2+ p
j=0
2 A 2
P = HE H : P, = A

2002 + v+ 2u2) 2% + i+ 224kt p?
Cuctema HepaboToCcriocoOHa B COCTOSSHUM 2 U paboTocrmoco0Ha B
coctossHugx 1 m 0, cnemoBaTenbHO,

K,=Py; K.,=P,+P =1-K,=1-P,
-3
K, = 2(1 107] =1-10"° ; K;=0,9999.
(-10°f +1.10% 1412

5.5. 3apaumn

5.1. BoccranaBnuBaemasi cucremMa C 3KCIIOHEHIMAIBHBIM PACIPEIEICHHEM
HAJeKHOCTU M BpPEMEHHM BOCCTAHOBJIEHHUS HMMEET KO3(D(PUIMEHT TOTOBHOCTH
K:=0,95. Onpenenuts BBP cuctemsl B Teuenue napabotku 0,10 4, ecnu cpennee
BpEMsI BOCCTAHOBJICHHS T = 5 4.

Otset: P(10) =0,9.

5.2. B cnydyae oOTKaza cuCTeMa IIIAXTHOM CBA3M HAXOJUTCS B
HEpabOTOCTIOCOOHOM COCTOSIHUM M peMoHTHpyeTcs. [lo okoHYaHWMM peMoHTa
CUCTEMA HEMEJUIEHHO BKJIIOYAeTCs. MIHTEHCMBHOCTH OTKa30B M BOCCTAaHOBJICHWI
cocraBmiior A = 0,001 al uw p = 0,1 al coorBercrBenHo. OmnpeneuTh

BEPOATHOCTH MOSBICHUS BO3MOKHBIX COCTOSTHUI CHCTEMbI B MOMEHTHI 11 =5 n tp =
30 4. PaccmoTpeTh ABa ciiydast B MoMeHT t = 0: a) cucrema paboTocrnocodHa; 0)
cucTeMa HepaboToCIoCOOHa.

OrtBer: K; a(5) = 0,996 K:a(30) = 0,905

K:r6(5) = 0,986 K+ 6(30) = 0,990.

5.3. PaauwomnpueMHOEe YyCTPONCTBO, cocTosiiee U3 padouero Ojoka cC
Harpy>KeHHBIM PE3E€PBOM, PACCUMTAHO Ha HEMpepbIBHYIO paboTy. HTeHcuBHOCTH
OTK430B M BOCCTAHOBJICHHH Kaxxmoro Omoka pasusl A = 8 103 aly p =02 gt
COOTBETCTBEHHO. VIMeIoTcs NBe NeXKypHBIE PEMOHTHBIE Opuransl. OmnpenenuTsb
BEPOATHOCTbH IPOCTOS YCTPOHCTBA.

Otger: K, = 1,6 107,

5.4. Cucrema KOHTpOJs cocTaBa arMoc(epbl IMAXThl BKIIOYAET B ceOs
AHAIMBUPYIOIIUNA W Tepefaronuii  OJOKH, WHTECHCHUBHOCTH  OTKAa30B W
BOCCTAaHOBJICHUI KOTOPBHIX COOTBETCTBEHHO paBHBI A = 1 - 1029l n =2 gL, TIpu
oTkaze Jwoboro wu3 OJOKOB cucTemMa HepaborocrmocoOHa. Ilpu sTom
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paboTOCIIOCOOHBIN OJOK HE OTKIIIOYAETCS U B HEM MOTYT NMPOHCXOAUTH OTKA3bl.
Cuctemy o0cCiIykuBaeT ojJHa peMoOHTHas Opurana. Onpenenutb KOAHPUITUESHTHI
TOTOBHOCTH M MPOCTOSI CUCTEMBI.

Otser: K;r =0,99; K; =0,01.

5.5. YcnoBue 3amaum 5.4, HO TpHU OTKaze JIOOOTO U3 OJIOKOB BTOPOIi
OTKJIIOYAeTCSI W B HEM HE MOTYT MPOHCXOAUTh OTKa3bl. OIpenenuTsb
KO3 PUIIMEHTHI TOTOBHOCTH U MPOCTOSI.

Otger: Ky~ 0,99; Ky~ 11072,

5.6. YcnoBue 5.5, HO NPUMEHEHO O0OIlIEe AKTHUBHOE pE3EpBHUPOBAHUE,
nepeKIouaTenb a0CoMOTHO HanexkeH. Onpenenuth Kod(OUIMEHTHl MPOCTOS U
TOTOBHOCTH.

Otger: Kr = 0,9998; Ky =210,

5.7.  VYcinoue 5.6, HO aHanM3MpyrOUMii  OJIOK  pe3epBHpPOBaH
HEHArpy>KEHHBIM PE3EPBOM, KOTOPBIA BKIIOYAETCS TONBKO IIOCIE OTKas3a
OCHOBHOTO. OnpeenuTh KO3()PHUIMEHTHI TPOCTOS U TOTOBHOCTH.

Ortser: K; = 0,99985; Ky =1,5 - 10,

5.8. YcrnoBue 5.6, HO IPUMEHEHO MOAIEMEHTHOE PE3EPBUPOBAHUE OJIOKOB.
Onpenenuts KO3(PHUIIMEHTHI MPOCTOSI U TOTOBHOCTH.

Otser: Ky =0,9999; Ky =110,

5.9. Hmeercss nyOnupoBaHHas CHCTEMa C HEHArpyXEHHbIM pE3EpPBOM.
Kaxgas w3 mnoacucTteM COCTOMT M3 JABYX IOCIEAOBATEIbHO COEIMHEHHBIX
MPUOOPOB C MHTEHCUBHOCTBIO OTKa30B A = 1 - 102 gty u=3- 102 a’L. Cucrema
BOCCTAHABJIMBAaETCS IOCiIE€ OTKa3a o0eux mojacucteM. JlIUTENBHOCTBIO
BOCCTAHOBJICHUSI MOXHO MpeHeOpeub. OmnpenenauTb CpeaHee YUCIO OTKa30B 3a
Bpemsi t = 100 u.

Ortsert: n(t) = n(100) = 2,75.

5.10. HMmeercs OIOK TIMTAHUS, COCTOSIIMHA M3  ITOHMKAIOIIETO
TparcopmaTopa, Ipoccens U ABYX KOHACHCATOPOB C MHTEHCUBHOCTSIMH OTKa30B
Ap =h1 =9 - 100 a Ay =22 =0,2 - 10% w, Ag = A3 = 5 10° u cpennnmu
BpPEMEHAMM 3aMEHBI T@z :T12 =154, Top=T2=1un Ty = T3 = 0,5 4. IIpoboi

J000r0 M3 KOHJEHCATOPOB MPUBOAMUT K MeperopaHuio Tpancpopmaropa. s
MOBBIIIIEHUS HAJCKHOCTH OJIOKa KOHJCHCATOPhl 3ape3epBUPOBAHBI  IMyTEM
MOJCOCIMHEHNS K KaXIOMY M3 HHUX €lI€ OJTHOro KoHAeHcartopa. [lpu sTtom m3-3a

YMEHBIICHHST HArpy3KH MO HaNpsDKEHHIO BMECTO Ax MMeeM A3 = AL = 03A,.
Biiok 00CiyKuBaeT OJUH 4eloBeK. KOHIEHCAaTOp MOMKET OTKa3aTh TOJIBKO H3-3a
po6ost. PEeMOHT MOXET HadaThCsl TOJBKO TOCIIE€ OTKa3a BCEro OJIOKA B IIEJIOM U

BeJeTCs 10 TMOJHOro BoccTaHoBiIeHHA. Onpenenuts Pe(t), Tepe, Kr 1 Tp, ecm t =
2000 u.
Otset: P:(2000) = 0,9727; Tep.c=92320 u.
K =0,99998; Ty =1,79 u.
5.11. IlpeoOpa3oBarenp “napaMerp-Koj~’ COCTOMT W3 padodero Ojoka u
OJloKa B HEHarpy)KCHHOM pe3epBe. PacmnpenerneHrs BpeMeH MEXIy OTKa3aMH |
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BOCCTAHOBJICHHUSIMH IO TYUHSFOTCS 9KCITOHCHIIHATLHOMY 3aKOHY C
mapamerpamd A = = 8 - 10° wl u p = 0,8 ul Onpenenurs 3HaueHue
KOO(PQUIIUESHTOB TMPOCTOSI W BO CKOJBKO pa3 yMEHbBIIASTCS BEIMUYHHA
KO3 PUITUEHTA MPOCTOST Tpeodpa3oBaTeisd MPH NMPUMEHEHHH HEOTPAHUYCHHOTO
BOCCTAHOBJICHHSI IT0 CPABHEHHUIO C OTPAHHYCHHBIM.

Orset: Kyomp=1-10"; Kimeorp=0,5.10%; % :% ,
IL.OTP
5.12. Cranuusi paguopesneiiHoi CBsI3M BKJIOYaeT B ceOsi 1Ba pabOTaOIMUX
IpreMOoTIepeaoNIX OJI0Ka ¥ OAWH OJIOK B HEHarpykeHHoM pe3epBe. HapaboTka
Ha OTKa3 Kaxjaoro paOotaromero Onoka 7, = 200 4., cpenHee Bpems

BOCCTaHOBJIEHUS OJHOTO 010Ka T = 2 4. CTaHIMIO 00CITy>)KMBAET OJJHA PEMOHTHAs
Opurama. IIpu HepaOOTOCIIOCOOHOCTH JIBYX OJOKOB CTaHIIMU TPETUH OI0K
BBIKJTIOYAETCSA U B HEM HE MOTYT MPOUCXOAUTH OTKa3bl. OnpenenuTs kodpduiment
POCTOS CTAHITHH.

Orser: Ky =4 104,

5.13. PeMoHTUpYyEMOE H3JENHE COACPKUT pabouuii U pe3epBHBIA OJIOKU.
B03MOKHBI BapuaHThl KOHCTPYKTOPCKUX PEIICHU, KOTJa PE3€pPBHBII OJIOK MOKET
HaXOAWThCS KaK B Harpy)KCHHOM, TaKk W HEHarpyxeHHoM pesepBe. OmpenenuTsb
BBIUTPHIII Z B BETUYUHE CpeHEN HapaOOTKH 10 MEPBOro OTKa3a U3/eus B cllydae
HEHArpy>KEHHOTO pe3epBa MO CPAaBHEHUIO C HAarpYy)KCHHBIM, €CIIH I OJIOKOB
CHPaBEIMBO YCIOBUE L >> A.

OtBer: Z =~ 2.

5.14. T'enepaTop UMITYJIHLCOB COJIEPKUT OJUH pabouuit OJIOK, OJUH OJIOK B
Harpy>keHHOM pe3epBe M OJAMH OJOK B HeHarpyxeHHoM pe3epse. [lpu
HepaboTocrocoOHOCTH pabodero Ojoka win 0JI0Ka B HArPY>KEHHOM pe3epBe OJI0K
U3 HEHarpy>KeHHOTO pe3epBa IMEpPEeBOAUTCS B HarpyXeHHbll. HTeHCMBHOCTH
OTKa30B U BOCCTAHOBJICHUI KaXKJI0ro 0JI0Ka paBHbI COOTBETCTBEHHO A = 1 - 102 g1

u p = 0,5 al. PaGoraer ogHa pemoHTHasi 6purama. Onpenennts Kod(hHUIHCHT
MPOCTOSI TEHEpaTopa.

Otger: Ky =5 107,

5.15. Perucrtpupymoiiee yCTPOMCTBO COACPKHUT pabouuii 00K U OJIOK B
HArpy>KEHHOM pe3epBe. BeposiTHOCTh OTka3a Oi0ka B Teuenue 25 u Q(t) = 0,1.
PeMOHT mpou3BOAUTCS OJTHOM PEMOHTHOM OpUrajoil ¢ MHTEHCUBHOCTHIO 1L = 0,2 4
! Onpemenuts K0dD(HUIUEHTH! MPOCTOS. M TOTOBHOCTH PETHCTPHPYIOLIETO
YCTPOMCTBA.

Orser: K;=8°10%: K.=2 10"
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1. CraTUCTUYECKHUE XapaKTEePUCTUKHU IEPBUYHON HHPOpMaALUU

Onanm 13 3 (PEeKTUBHBIX METOJIOB PEIICHHUS 33]1a4 ONITHMH3AIUH SBIISETCS,
HCI0JIb30BAHNE MAaTEMaTUYECKOI MOJIENN YIIPABIIIEMOTO OOBEKTA.

Mojenu 00bEKTOB MOTYT OBITh TOTy4€HBl TEOPETUIECKUM IyTEeM, JTHO0
HKCTIIEPUMEHTAIBHO C UCIIOJIb30BaHUEM HH(POPMAIIHU, KOTOPYIO TIOJTYYarOT Ha ICHCTBYIOIIEM
o0BeKTe, MO0 Ha 00BEKTE, AaHATIOTUIHOM JJAHHOMY.

DKclepuMEHTAIbHBIE METO/IbI HAILIM OYE€Hb HIMPOKOE NpUMEHEHUE O1aroaaps ux
IIPOCTOTE U YHUBEpCcaJIbHOCTH. [IpH HcToIb30BaHUN ATUX METOJ0B MHPOPMALIHIO, [T0JIy4aeMYIO Ha
00BEKTE, pacCMaTPUBAIOT KaK CTATUCTUYECKHUE TAaHHBIE; TPU 00paboTKe TakoH MHPOpMAIIH
HCIOJIb3YIOT METO/Ibl MATEMaTHUECKON CTaTUCTUKU. BeneacTBue 3Toro nenecooOpasHo
paccMOTpETh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKU MH(GOPMAIUH.

Kak u3BecTHO B MaTeMaTH4ECKON CTaTUCTUKE PACCMATPUBAETCS CIIydailHOE COOBITHE.
Cny4aitHbIM COOBITHEM HA3bIBAIOT TAKOE COOBITHE, KOTOPOE MOMKET MPOU30UTH WUIN HE IPOU30UTH
B pEe3yJabTaTe OMBITA.

OnbIT 371€Ch TPAKTyeTCs B IIMPOKOM CMBICIIE Kak HabmtoaeHne oobekTa. Hampumep,
OTIBITOM SIBJIIETCSI HAOTIOJICHUE B 3apaHee (PUKCHPOBAHHOE BPEMS U B 3apaHee (PUKCUPOBAHHOM
Mecte OypoBoro cranka. CoObITHEM SIBIIIETCS paboTa CTaHKA WIIA MTPOCTOM CTaHKA. Tak Kak TOYHO
npeJckas3arh OyeT WK He OyeT BBIOpaHHBIM CTAaHOK B 3apaHee BbIOpaHHOE BpeMs paboTaTh
HEBO3MOJKHO, TO pad0Ta MW TIPOCTEN CTAHKA SIBJSIFOTCS CIy4alHBIMU COOBITHSIMH.

MOo3KHO cuuTaTh, YTO MPOCTOM MM paboTa CTaHKA 3TO COOBITHUS, KOTOPBIE SIBIISIFOTCS
ucXo10M onbiTa. OMBIT COCTOUT B HAOJIOJEHUH 32 COCTOSIHEM OypOBOIO CTaHKa B 3apaHee
BbIOpaHHOE BpeMs. [IpocToil cTaHka ecTh OJIMH U3 BO3MOYKHBIX HCXOJIOB OIbITa, pab0Ta CTaHKa -
JPYroi BO3MOXHBIN UCXOJ1 OTbITA.

Pe3ynbrar MHOTHX CITydaliHBIX COOBITHI MOXHO XapaKTepU30BaTh YuciaoM. B aTom cioydae
TOBOPSAT HE O CIIY9aliHOM COOBITHH, a O CIIYYalHOW BEITHYUHE.

Hanpumep, onbIT MOXKET cOCTOSITH B HAOIIOACHUU B 3apaHee BRIOpaHHBIN JeHb U Yac
OTIpEeIeNIEHHOM MIaXThI C LENbI0 OMPEIEICHNs KOJIMYECTBA BHIIECIIINX HA CMEHY paOOTHUKOB.
SIcHO, 4TO pe3yNbTaT OMbITA - 3TO CIy4alHOE YUCIO (KOJIMYecTBO paOOTHUKOB, KOTOPBIE BBIIILIU B
cMeHy). OnbIT B 3TOM Cllydae MOKET UMETh MHOTO BO3MO>KHBIX MCX0/IOB, TaK KaK B 3apaHee
BBIOpAHHBIN Yac Ha JAHHOM IIaXTe MOXKET BBIMTH HA pabOTy pa3IuYHOE KOJIMYECTBO PAOOTHHUKOB.
OTH UCXO0/bl TOUHO Ipe/cKa3aTh Helb3sl. HecMoTps Ha TO, 4TO B JaHHOM IIPUMEPE KOJIMYECTBO
BO3MOXHBIX UCXOJIOB OIIBITAa BEJTUKO, OHO TeM He MeHee He OeckoHeuHo. KonnuecTBo pabOTHUKOB
B CMEHE MOXKET OBbITh OT HYJIA U JIO OTIPEIeIEHHON MaKCUMalbHOUM Benn4uHbl. Clie10BaTeNbHO, B
JAHHOM IpUMeEpE Cay4yaliHas BEJIMYMHA MOKET IPUHUMATh KOHEUHOE YK CIIO 3HAYECHUI.

CrnyuaiiHas BeIM4YMHA, KOTOPas B PE3YJIbTATE ONbITA MOYKET IPUHUMATh KOHEYHOE YHCJIO
3HAYEHUW HA3bIBACTCA JTUCKPETHOM CIYYaWHOW BEIUYUHOM.

CayyaitHas BenMYMHA, KOTOpPas B pe3yIbTaTe OMbITa MOKET NPUHUMATh OECKOHEYHOE
YKMCJIO 3HAYEHUI U3 HEKOTOPOTO AMana3oHa €€ BO3MOYKHbIX 3HAUEHUI Ha3bIBAETCS HENMPEPbIBHOU
CIy4alHOU BEJIWYHHOU.

JluckpeTHbIe M HENPEPBhIBHBIE CIIy4allHbIE BETUYUHBI - 3TO JIBa OCHOBHBIX TUIIA CIyYailHBIX
BEJINYMH, KOTOPBIE BCTPEUAIOTCS B TEXHUKE.

[IpuMepom HenpepbIBHOM CIlydaiiHOW BEJIMUMHBI SIBISIETCS COJIEpKaHUE TI0JIE3HOTO
KOMITIOHEHTa B KOHIIEHTpATe, KOTOPOE MOXKET MPUHSATH B pe3yibTare HabMoqeHus 11000€e
3HAUEHHUE B OINIPENIEIICHHOM JMAaIa30He.

Bonpuryro yacts nHGOpMAIIKK, TOTy9aeMOl B pe3yIbTaTe SKCIIEPUMEHTa, MOKHO pac-
CMaTpPUBATh KaK CIy4ailHble BEJTMYUHBI, IOCKOJIbKY U3-3a CI0KHOCTU TEXHOJIOTHH, OOJIBIIIOTO
KOJIMYECTBA B3aMMOCBSI3aHHBIX (DAKTOPOB TOYHOE 3HAUCHHUE PACCMATPUBAEMBIX BEIMYMH
MpeACKa3aTh HEJb3sl.

OOBIYHO MHTEPEC MPEJICTABIISIFOT HE BCE UCXOBI OIBITA, a JIMIITh HEKOTOPhIE U3 HUX.




Hcxon ombITa, KOTOPHIHA B JAHHBIA MOMEHT IIPEJCTABIISET OCHOBHOW UHTEpEC, Oy/ieM B
JaJIbHENIIIEM Ha3bIBaTh OJIarONpPUSATHBIM UCXO0M OIIbITA.

JIns xapakTepUCTUKU CITy4alHbIX BEJIMYUH UCIOJIb3YIOT BEPOSITHOCT UX MOSIBJICHHUS.
JI1st TUCKPETHOM cyyaliHOM BETUYMHBI A €€ BEpOSITHOCTh

Pa=n/N (1.2)

rje N - KOJMYECTBO OJIATONPUSTHBIX HCXOJIOB OITBITA, TO €CTh TAKUX, B PE3Yy/IbTATE
KOTOPBIX TMOSBIISIETCS BEIMYMHA A |

N-o01ee KOIUIECTBO HCXOA0B OTBITA.

PaccmotpumM, Hanpumep, npeanpusTue, Ha KoTopoM paboTtaet 120 snexTpociecapeit, B TOM
yucie 20 - mstoro paspsana, 60 - uerBeproro u 40 - TpeTbero paspsija.

KakoBa BeposITHOCTH COOBITHS , COCTOSIIIIETO B TOM, YTO BRIOPAHHBIN CIIy4aifHBIM 00pa3om
AJIEKTpOciiecaph OYJET UMETh YETBEPTHIN pa3psia. PaBHbIM 00pa3oM MOKHO IMOCTABUTH BOMIPOC U
TaK: KaKoBa BEPOSITHOCTh. YTO CIydaiiHas BEJIMUMHA, XapaKTePU3YIOIIas pa3psiji, MPUMET 3HAUCHUE
4?7

Tak Kak UCX0JIOM OTIBITa SABJISIETCS BEIOOP oHOTO M3 120 35ekTpociecapeii, To ooree
YHUCIIO BO3MOXKHBIX ncx010B N = 120. biraronpusiTHBIM HCX0/I0M B JAaHHOM CITydae sIBISICTCS
BBIOOD JIF000TO BIIEKTpOCIecaps 4eTBepToro paspsaa. Takux ucxooB N = 60. Ha ocHoBanum (1.1)

Pv=60/120=0,5 (1.2).

OmpeneneHHas TaKUM 00pa3oM BEPOSTHOCTH TIOJIy9€HA Ha OCHOBE TEOPETUUECKUX
cooOpakeHUH. ITO TEOPETHIECKAsT BEPOSTHOCTh. DTy ke BEPOSITHOCTh MOXKHO OTPEICIIUTD U
IKCIIEpUMEHTaNIbHO. Hampumep, HanucaTh paMuiIny BceX pabounx Ha KapTOUKH, CITydalHBIM
00pa3oM U3BJIEKaTh KAPTOUYKH U3 KaPTOTEKU U (PUKCUPOBATH Pa3psl AJIEKTpociecaps, IOCie Yero
KapTOUKY BO3BpalllaTh Ha3aj B KapToTeKy. Eciin 3aTeM moicunuTaTh KOJUYECTBO U3BICUEHHBIX
KapTouek - Nj ¥ KOJTM4eCTBO KapTOUYEK, COOTBETCTBYIOIIMX 3JIEKTPOCIIEcapsiM YeTBEPTOTO pa3psiia
- N, TO OTHOILIEHKE

Pa’ = ni/N; (1.3)

nipu O6ombiioM 3HadeHUH N okaxercst oim3kuM K Pa. Benmnunna PA’ Ha3biBaeTcs
SMIUPUYECKOI BEPOSTHOCTHIO.

JI71st HenmpephIBHOM CITy9aifHOM BEJIMYMHBI KOJIMYECTBO 3HAUYEHUH (TO €CTh UCXOJI0B OIBITA),
KOTOpo€e OHa MOXeT NpuHATh, N =co. BeneacTBue 3Toro reoperudeckasi BEpOSITHOCTD JIFOOOTO
KOHKPETHOTO 3HaU€HUs HEeMPEPBIBHOM CclydailHOM BeIHMUMHBI paBHA HYIIO. [[1s1 HenpepbIBHOM ciy-
YaifHOW BEJIMYMHBI TOBOPST O BEPOSATHOCTHU MOTMAJaHHs HEMPEPHIBHOM cyuaifHOI BEIMYMHBI B
OTpe/ieNIeHHBII HHTEPBAJl €€ 3HAaUeHUNH. AHAJIOTUYHO ONPEAEIISeTCS SMIIUPUIECKasi BEpOSITHOCTh
HEeMpepbIBHOM ciTydaiiHOM BennunHbl. Hanpumep, caenano 122 ananusa xene30pyaIHoro
koHueHTpara. [Ipu stom B 40 ciryyasx HaOII0AaI0Ch COJepKaHKE Kele3a B KOHLIEHTPATe B
nuamazone 58-59 %. DOmnupudeckast BEposITHOCTb TOTO, UTO ClIydaiiHas BEIMUYMHA - COACpKAHHE
JKese3a B KOHIIGHTpare, nonaaer B nuarna3oHn 58-59 % cocrasut Pa’” = 40/122 = 0,328.

[Tockonbky Kaxa0e KOHKPETHOE 3HaYCHHE CITy4aiiHON BETMYMHBI HETIPEACKa3yeMo, UIMEET
CMBICTT pacCMaTpUBATh COBOKYITHOCTH peaIU3aliii CIIy4aiiHO W BEJTMYHHBI.

HaxonsT pacnpocTpaneHue JBa OCHOBHBIX METO/1a U300paxeHHs CydyaifHO BEUYNHBI:
TUCTOTPAaMMBbI U TIOJIUTOHBI PACTIPECIICHHUS.

B 1a61n.1.1 npeacrasiena Harpy3Ka dJIEKTPOIBUTATeNsl TEXHOJIOTHYECKOTO arperara,
u3MepsieMasi TOKOM sIKopsl aBuratens. M3 Tabnuipl, B 4aCTHOCTH, BUJHO, YTO BBIMOIHEHO 100
n3MepeHuit (onbiToB). KommdecTBo MCX0/10B, KOTIa TOK SIKOPS HAOIIOAAJICs, HAIPUMED, B
nuama3oHe 25-26 ammep coctaBuiio 16.

Ha puc.1.1 npuBeneHa rucrorpaMma pacupeaesieHus A JaHHOTo ipuMepa. [ ucrorpamma
- 9TO CTOJIOMKOBAs JHarpaMma, B KOTOPO# BBICOTA CTOJIOIA MPOTIOPIIHOHATBHA KOJTHYECTBY
nomnajaHuii HabIIOACHUI B TAaHHBIM WHTEPBAI.

Ha sTom ke pucyHke npecTaBieH MOJUTOH pacnpenenenus. [lonuron npeacrasiser
co00i1 TOMaHyIO JIMHUIO, IPOBEJICHHYIO Yepe3 TOUYKH, KOOPINHATAMH KOTOPBIX SBISIOTCS
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OPJIMHATHI - KOJIMYECTBO MOMAJaHUN B UHTEPBaJI, a0CLUCCHI - CEPEIMHBI HHTEPBAJIOB. XOTS
M300pakeHNe B BUJE MOJIMTOHA U TUCTOTPAMMBI YIOOHO, OHO UMEET CIEAYIONINE HeJOCTAT-KH:

HE JJaeT BO3MOXKHOCTH YMCJICHHO XapaKTEPU30BaATh CIy4alHYIO BEIMUMHY;

MOJIYYEHO MO SKCIIEPUMEHTAJIBHBIM JaHHBIM, B CBSI3U C Ye€M IIPU MIOBTOPEHUU CEPUU
HAOIIOJICHUH Ta)e MPHU TeX ’KE CaMbIX YCIOBHUSIX KOJIMYESCTBO TOMATAHUH B KaXK bl HHTEPBAI
HaOJIOJICHUS MOYKET OKa3aThCsl HECKOJILKO JAPYTUM, a CIICT0BATEIIBHO, H3MEHUTCS BH/T
TUCTOTPAMMBI U TIOJIUTOHA.

IlepBoro HemocTaTka MOKHO N30€KaTh, €CIIH BMECTE € TpaprueCKUM H300pakeHneM
CITy4JailHO# BEJTMYHHBI pacCMaTpUBATh €€ 0000IIEHHbIE XapaKTEPUCTUKHU:
MaTeMaTHYeCKOE OKUIAHUE U CPETHEKBAAPATUYHOE OTKIOHEHHE. Jl0Ka3aHo, YTO OLIEHKH ITHX
BEJIMYMH MOKHO MOJTYYHTh, BOCTIOJIB30BABIINCH CJIECTYIONTUMHU BHIPAKCHUSIMU

k
My = iZnixi (1.4),
N =
_ L 2
ox = [= > .n(x—=M,) (1.5),
N =
Taomwmma 1.1

IrarnasoH KommuecTrO
MBMEeHeHMd HaOJIIOOe HUM
TOKa, A
23 - 24 1
24 - 25 2
25 - 26 16
26 — 27 30
27 - 28 32
28 — 29 16
29 - 30 2
30 - 31 1
Bcero 100
5

K
!
]
g.,.

7 )
Puc.1.1. 'ucrorpamma 1 MOJIMTOH HATrPY3KH JIBUTATEIs
rae  N- oOiiee uncio HaOIIOACHUI;
K - KOJIMYeCTBO MHTEPBAJIOB, UCIIOJIH30BAHHBIX MPHU MMOCTPOCHUU TUCTOTPAMMBI;
Ni - KOJIMYECTBO HAOIOICHHI, TonaBIMX B L -if uHTEpBa,
X - 3HAYCHUS U3MEPSEMON CITy4aiiHON BEMYHMHBI, COOTBETCTBYIOIIEE CPEIUHE. | -T'O
WHTEPBAJIA;




M. - MatemMaTuyeckoe' OKHIaHUE CIy4yallHON BETUYHUHBI X |

Gx - CPEAHEKBAAPATUYHOE OTKJIIOHEHHUE CIIy4allHOW BEJIMYHUHBI X.

JInsi TaHHBIX, IPUBEJICHHBIX B Ta0J. 1, IMeeM: KOJIMYECTBO MHTEPBAIOB K= 8; KOJIMYecTBO
nHabmronenuit N= 100; 3Hauenust Ni u X npuBeaeHsl B Ta0m.1.2.

[Moxcrasiss npuBeeHHbIC Bhiiie 3HaueHus B (1.1), (1.2), naitnem My = 27,01; ox = 1,17.

Boipaxxenue (1.2) moxkHO ucrnosib3oBath rpu Oosbiinx 3HadeHusx N.IIpu maneix N
cinenyet BMecto N ucnonb3oBats Beipaxenue ( N- 1).

Uto0OBI N30€KaTh BTOPOTO HEIOCTATKA, IPU 00pab0TKe HH(MDOPMALIUU, XapaKTSPU3YIOIICH
CllydaiiHble BEJIMYMHBI, CTPEMSATCS MOJIYYEHHYIO HA OCHOBE OTBITHBIX JAHHBIX THCTOTPaMMy
3aMEHUTD OJIHOM U3 U3BECTHBIX TEOPETUUECKUX KpUBbIX. Eciin Takas 3aMeHa nmpaBoMepHa, TO BCe
JAIBHEHUIINE pacyeThl MOKHO CTPOUTH HA OCHOBE TEOPETUYECKON KPUBOM. MEK 1y TeOpeTHYECKOn
KpPUBOH M pealbHOM T'MCTOrpaMMOM Ha NMPaKTUKE Beerza Oy IyT pacXoxkAeHUs. DTU pacX0oxkKACHUS
MOTYT OBITH BBI3BaHbI ABYMSI IPUUMHAMU: JTMOO OHU HECYILIECTBEHHBI U 0OBICHAIOTCS TOJIBKO TEM,
YTO Cily4aliHas BEJMYMHA B CHITY CBOEH MPHUPO/Ibl HUKOTJAa HE MOKET TOYHO CJ€J0BATh JIIOOBIM
MIPOrHO3aM, B TOM YHCJIE HE MOYKET TOYHO CJIEJIOBATh U MPEJICKA3bIBAEMOMY TEOPETHUECKOMY
3aKOHY; JINOO OHM CYILIECTBEHHBI U OOBACHSAIOTCS TEM, UTO BEIOPAHHBINM TEOPETUUECKUN 3aKOH HE
oTpaxaet (PU3MUECKOro CMbICia clydaiiHOW Benu4rHbl. B 3TOM ciydae cioyyaiiHas BelMuuHa
ITOJUMHSETCS KAKOW-TO APYrod 3aKOHOMEPHOCTH.

Onpenenenre BUa TEOPETUYECKON KPUBOM, KOTOpas alIPOKCUMUPYET PEaIbHO
Ha0JII0/ITaeMYI0 TUCTOTPaMMy, Ha3bIBaeTCsl MPOBEPKOM 3aKOHA pacupeesieHns CaydaiHon
BEJIUYHHBIL.

[TpoBepka 3akoHa pacpeIeICHs CIIY9ailHOW BEIMUYMHBI UTPAET OOJIBIIYI0 poiih. UTOOBI
MOSICHUTH €€ HE0OXO0AUMOCTh, PACCMOTPHUM CIIEYIOIIYIO 3a7auy.

PemaeTcs 3amaua niiaHupoOBaHUA dJIeKTponoTpednenus. g ocyniecTBieHus
IJIAHUPOBAHUS HEOOXOIUMO YCTAHOBUTh MaKCUMaIbHYIO BEJIMUMUHY YAECIBHOTO pacxo/a
ANEKTPOIHEPTUH.

B cBo0 ouepenp Ui penieHus 3TON 3aJa4n 3a HECKOJIBKO JIeT ObLITH COOpaHbI
CTATUCTUYECKUE JaHHBIE U IOCTPOECHA TUCTOTpaMMa pacipeaesieHns YAESIbHOTO pacxoaa
anekTposHepruu (cm.puc.1.2).

W3 ructorpaMMel BUIHO, YTO HU pa3y He HAOMIOAANCS yIENbHBIN pacxo, OOJIbIINi, YeM
pacxoll, cooTBeTCTBYOIUN Touke C. MOKHO JIM1 HA OCHOBAaHHUH 3TOM 3KCIIEPUMEHTAIBHOU
TUCTOTpaMMBbI IPUHATH TOUKY C B KaueCTBE BEPXHETO IMpezelia yaeapHoro pacxona? Koneuno,
HeT. Bep Bcerna octaercst COMHEHHE, YTO JaHHbIE, COOpaHHbIE Ui THCTOTPAMMBI,
MPEACTABUTENBHBI, YTO YUYTECHBI BCE IOTIOJHUTEIbHBIEC YCIOBHS.

Bo03M0XHO 1103TOMY, UTO HCTUHHBIN BEpXHUI ITpeieN YAEeTbHOTO pacXoa OKaKeTcs Ooblle,
yem C.

[Ipeanonoxum Tenepsb, 4TO yAAIOCh JOKA3aTh, YUTO TEOPETHUECKAsk KpUBasi, KOTOPas
anmpoOKCUMHUPYET OPAUHATHI CTOJIOIOB TUCTOrPAMMBI, €CTh KpUBasi, MpuBeeHHas Ha puc.1.2., a Te
OTKJIOHEHUS TUCTOTPAMMBI OT 3TOU TEOPETHUECKOI KPUBOIA, KOTOPbIE UMEIOTCS, 00YCIOBIICHBI
MaJibIM KOJIMYECTBOM HAOIOICHUHN U MX MOYKHO CYMTATh HECYLIECTBEHHBIMU. TOra MOKHO
MIPUHSATH, YTO YJEIbHBIN pacXo]] BO BceX cilydasx Oy/eT He BBIIIE BEIUYUHBI B v MpUHSATH
abcuuccy Touku B B kauecTBe HCKOMOM BETUYHHBIL.

PaccMoTpyM Kak MpakTUYECKH OCYLIECTBIISIETCS TPOBEPKA 3aKOHA PACTIPEACTICHUS
CIIy4aiiHOM BEJINYMHBIL.

Bo-nepBbix, Ha OCHOBE ONBITHBIX JAHHBIX CIEAYET MOCTPOUTH TUCTOTPAMMY
pacnpeneneHus CIydaiiHON BEIMYUHBL. 3aT€M THCTOrpaMMy CIIEyeT IPUMEPHO
anIMpOKCUMHUPOBATH TIAJIKOM KPUBOU. DTy KPUBYIO MOYKHO CPaBHHUTh C U3BECTHBIMU
TEOPETUYECKMMH KPUBBIMHU, KOTOPBIE IPUBOAATCS B TUTEPATYPE 110 MATEMATUUECKOM CTaTUCTHUKE.
Takoe cpaBHEHHE MOXKET M10ICKAa3aTh BUJ TEOPETUUECKOIO 3aKOHA PACTIPEAEIICHUS. 3aTEM CIIEyeT
KOJIMYECTBEHHO OLIEHUTH BEJIMYMHY OTKJIOHEHUH TMCTOrPaMMBbl OT TEOPETUYECKOM KPUBOM U €CIH
OHa Majia, IPUHATh TEOPETUYECKYIO KPUBYIO B KAUECTBE alNIPOKCUMAIIMK SKCIIEPUMEHTAJIbHBIX
JAHHBIX. B IPOTUBHOM Cllyyae HYHO MOMBITATHCS 110100paTh APYryt0 TEOPETUYECKYIO KPUBYIO.
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Puc.1.2. 'mcTorpamma u TeopeTHYECKass KPUBasi pacxo1a 3JIEKTPOIHEPTUH

J1J11 KOTM4ECTBEHHOTO CPAaBHEHUS THCTOTPaAMMBbI C TEOPETUUYECKOIN KpUBOU yI00HO
THECTOTPaMMYy TIEPECTPOUTH B ApyroM MacmTabe mo ocu "OVY". DTo memaercs Uit TOTO, YTOOBI
BHU/JI TUCTOTPAMMBbI HE 3aBUCEI OT OOIIEro KOJu4ecTBa ONbITOB. [loaTOMY pa3aenum Bce
OpIMHATHI CTOJIOLOB Ha oO1iee koauuecTBo onbiToB N . Buja rucrorpamMmel pu 3TOM He
M3MEHUTCS, HO 1o ocH "OY" OyayT Teneps OTJIOKEHBI HE KOJMYECTBO TOMAIaHUN B KaXKIbIH
UHTEpBAI Ni, a BeauuuHsl Ni /N, koTopbie Ha ocHOBaHuH (1.3) eCTh HM YTO MHOE KaK
AMITMPUYECKUE BEPOSITHOCTH HAOTIOICHHS CyIaiiHOM BeIMUUHBI B I-OM uHTEpBaje. [Ipu
MIPOBEPKE 3aKOHA PACIPEIEIICHNS 3TH BEPOATHOCTH CPABHUBAIOT C TEOPETUUECKUMHU
BEPOSITHOCTSIMHU, COOTBETCTBYIOIIMMHU BHIOPAaHHOMY 3aKOHY.

[Ipouenypy npoBepku 3aKOHa pacnpeaeneHus: yI00HO pacCMOTPETh Ha KOHKPETHOM
puMepe.

B 1a611.1.2 npuBeneHbl TaHHBIE IO HHTEPBaJlaM BPEMEHHU MTPOCTOSI aBTOCAMOCBAJIOB MO/
MOTpy3Koii B cekyHaax (ctonber I), konnuecTBy ciaydaeB, Korja HaOI0AaI0Ch TAKOE BPEeMs
norpy3ku (crojber 2), cpeilnHe HHTEpBajia BPeMEHH MOrpy3KH (cTooery 3), yepe3 %i 0003HaueHO
HAyaJo, a Yepe3 X~ KOHell | -ro uaTepBaia (cTonobips! 4 u 5). Eciu o maHabiM ¢Tos10moB 1, 2
MIOCTPOUTH TUCTOTPAMMY, AMMPOKCUMHUPOBATH €€ IJITABHOM KPUBOW U CPABHUTH ITY KPUBYIO C
M3BECTHBIMU TEOPETUYECKUMH KPUBBIMH, TO MOKHO BHJIETh, YTO OHA HAIOMHHAET TEOPETHUECKYIO
KPUBYIO TaK Ha3bIBAEMOT'0 HOPMAJIBHOT'O 3aKOHA pacnpeeneHus. OueHUM pacxoKICHUs
TUCTOTPAaMMBbI 1 HOPMAJIbHOTO 3aKOHA paclpeiesiCHUs.

OOBIYHO BHU] JIF000TO TCOPCTUYCCKOI'O 3aKOHA BbIPAXKACTCs (1)0pMy.]'IOI>i, B KOTOPYIO BXOIAT
BCJIIMYUHBI, OIIPCACIISICMBIC U3 SKCIICPUMCHTAJIbHBIX JJdHHBIX. Kak HN3BCCTHO, (I)OpMYJ'Ia
TeOpeTquCKOﬁ KpHBOﬁ HOPMAJIBHOTO 3aKOHA paclpeACIICHUA, KOTOpasd alllipOKCUMUDPYCT
TUCTOT'PAMMY HA3bIBACTCSA IJIOTHOCTBIO PACTIPCACIICHUS BCPOHTHOCTCI\/’I N UMCCT BHU]

(U o, 27 -exp(- XML
W(X) = 20, (1.6),

rae Mx  oxomnpenenstorces Beipakenusmu (1.4), (1.5).

u
Haxons My u ox no popmynam (1.4) u (1.5) u mo nanasiM Tabnuie! 1.2, nonyunm My =

34,175; ox =2,52.



B cronbuax 6, 7 mpuBeeHbl HOPMUPOBAHHBIC 3HAUCHUS tj, COOTBETCTBYIOIINE HAYATY U
KOHITYy K&KJJOTO MHTEPBAJIA U YKa3aH crioco0 ux BeryucieHus. [IockoIbKy mepexo oT X K

toHO3HAYeH, TO KaXXA0My UHTepBaly Li—ti coOTBETCTBYET MHTEpBAI Xui -X«i. HO TOrM1a
Tabmumal.2.
K nposepke 3axcHA pocnpeleseHds Cay4aAHOR BENMYMHH
Vurepaa [Koa-8o [Cepean~ [Hauaro | Kowey R " A _n)d
e A Lol DV Pl R e
ot AJACHAH =~ |zaza Bana ‘- . : i) f i) |TE
°T.-'§ia“'{“°”" l2a Bac- [nasan- | Kadan- :M i 20 f o wi) Jof s | L
i |ADLEH A, leniA - | aenuA | @y 6 | hf(t,"-)
B I I T B B 3 ! '
Gola | %O ke I .
112 | & 5 | 8 | T | & 9 | Ic | I 2
g } —r 1 -
8- | 3 | 2 | & | > -24 |-1,66 |0,005 | 0,050,045 | 3,28 | 0,902
X-2 | Io | A % | ® |-1,65 |-0,8€ 0,05 | 0,I95[0,145 11,76 | 0,263
-% | 20 | 33 | =@ | W [-0,8 !-0,07 |0,I95 | 0,47 |0,275 22,16 | 0,210
! | |
%% | N | B | 3w . 3%k |-0,07 | 0,72 |0,47 | 0,77 (0,3 [23,% |I,887
. | !
%-36 g8 | 37 % ® o72 | 1,52 |0,77 0,9%|0,165 |13,76 |2,411
3840 | 7 | 39 | 3 40 |Ls2 |23l {0,9% | 0,9%5/0,05 |46 |I,9%
: - i !
s . 0 | | | Y- 7,612
o - [

coOBITHE, COCTOSIIEE B TIOTIAAHNN HAOIIOICHHS B MHTEPBAN Xui — Xxi CCOBIAAAET C COOBITHEM,
COCTOSIIIMM B MOMAaJaHUU BEJIMYUHBI t B COOTBETCTBYIOIIMNA UHTEPBAT tyi — tii . 3HAUMT
BEPOSITHOCTH 3TUX COOBITHI oAnHaKOBBIL. [lepexo OT BenrunHbI X K BeJarurHe t gaet Bo3-
MO>KHOCTh HAMTH 3TH BEpOSITHOCTHU. Tak Kak BelnyrMHa t HOpMUpOBaHa, TO OHA HE 3aBUCUT OT
KOHKpETHBIX 3HaueHU My U Ox, KOTOpbIE UIMEIOT ONBITHBIE JaHHbIE. B pyKkoBOACTBAX 1O
MaTeMaTHYeCKON CTATUCTUKE MPUBOJIATCS KPUBBIE U TaOIHIIbI, KOTOPbIE MO3BOJISIOT ONPEACIUTh
BEPOSITHOCTH Momnaganus t B 110001 nHTEpBal (a, Cie0BaTeNbHO, X B COOTBETCTBYIOIIMMA STUM
3HaYeHUsM t uHTEpBaN).

Takas kpuBas npuseneHa Ha puc.1.3. OpauHaThI 3TOH KPUBOH AAIOT BEPOSITHOCTH TOTO, YTO
t He mpeB30iiIeT BeIMYMHBI, YKa3aHHOM Ha ocu abcuucc. Hanpumep, BEpoSITHOCTB TOTO, 4TO t He
npeB3oiiaer BenuunHbl t = -1 (to ecth t < -1) Oyzer f(t) =~ 0,151.

B cronbuax 8, 9 ta61.1.3 npuseaenst Beanunnsl f(t), monyuennsie u3 rpaduka puc.1.3.

B cronbue 10 npuBeaena BeposTHOCTh nomnafganus t B untepBain ti—tq (1umum
COOTBETCTBEHHO X B MHTEPBANT Xui — Xki . ITY BEPOATHOCTH MOKHO HAMTH KaK pa3HOCTh YHCEN B
crosionax 9 u 8. JlelicTBuTenbHO U3 prc.1.3 BUAHO, 4TO BEpOATHOCTH TOro, 4To t <0 ecth f2(t)=
0.5a BEPOATHOCTH TOro, uto t < -1 ecth fi(t) = 0,151. Ho Toraa BeposATHOCTH TOTO, YTO -
1<t< Oects fo(t) - fi(t) = 0.349.

Ha ocnoBanuu (1.1), ymHOXas TeopeTHUecKre BeposTHOCTH cTosbua 10 Ha obiiee uncio
onbiToB N = 80 B cTonbue 11 HaliieHo TeopeTHyecKkoe KOJMUECTBO MOMaAaHui B KaXK bl
WHTEpBA N;.

B cronbie 12 BriunciieHa pa3HOCTh TEOPETUUECKOTO U KCIIEPUMEHTAIBHOTO KOJINYEeCTBa
MOTaIaHui B KaXIbIi HHTEpBaJ. DTa Pa3HOCTh BO3Be/IeHA B KBaJIpat, YT00 U30aBUTHCSA OT
BIIUSIHUS 3HAaKa U OTHECEHA K OJTHOMY TE€OPETUUECKOMY HAOIIOICHUIO, YTOO U30aBUTHCS OT
BIIUSIHUS KOJIMYECTBa HaOMI0AeHN ! B nHTepBaiie. CyMMa MOJIydeHHBIX TAKUM 00pa3oM 3HAYCHHIA
XapaKTepU3yeT CYMMapHOE PacX0XKACHUE TEOPETUUECKUX JaHHBIX U dKCIEpUMEHTa. DTOH CyMMe
JIAHO CHELHAIBHOE 0003HAUYEHNE XZ ( Xu - KBaJpar) ¥ OHAa COCTABJISIET B JAaHHOM CiTydae XZ =7,612.

JIn1s OKOHUATENbHOH OLEHKU MOTyUeHHYIO BEMUMHY Y2ClefyeT CPaBHUTh C TIPUBOAMMBIMH
TaGIMUHBIMY 3HAYEHUAMH Y2, Benmuuuna y2, npusenena, Hanpumep, 6 [1] kak QyHKIms
napameTpa, Yuciia crerneHei cso0o it — |.



I=k-3 1.7),

rze K - uncno uaTepBanos Habmonenus. B nannom ciydae K = 6; 1 = 3, %2, HaiinenHOE MO
[ 1] cocrasnser % =7,8.

TabnuuHOE 3HAUEHHUE }°r MOKHO MOJTy4uTh B EXcel ¢ momompio Gpynxuuun XU20BP.
B nanHowm cayuae o6pamienue B Excel 2010 umeer Bug XM20BP(0,05;3), rae 0,05 —
ypOBEHb 3HaUMMOCTH, | = 3 — unciio cTenenelr cBOOOIBI.

JIoKa3aHo, 4TO €CIIM BHIYMCIEHHOE 3HaueHne x> < y2r, TO . Y MOKHO CUHTATh MAJIbIM, a,
CJICZIOBATEIIbHO, U OTKJIOHCHHUE TEOPETHUECKOTO 3aKOHA OT 3KCIIEPUMEHTAILHOTO
HECYIIECTBEHHBIMHU.

B paccmarpuBaeMoM cirydae y2 = 7,612 < y%; = 7,8. PacxoxkIeHHE MEXKTy TEOPETHIECKAM
HOPMAaJIbHBIM 3aKOHOM H SKCIICPUMEHTAIbHBIMU JTAHHBIMHU HECYIIIECTBEHHO U MOYKHO CUMTATh, YTO
AKCTIIEPUMEHTAJIbHBIC JAHHBIC COOTBETCTBYIOT HOPMAJIbHOMY 3aKOHY pacipe/eneHus. Jlenas Takoi
BBIBOJI, MBI MOYKEM OLIMOUTECA B cpeaHeM S pas u3 100, Tak Kak x%; = 7,8 B3aT0 U3 rpadsl,
COOTBETCTBYOIICH 5 % ypoBHIO ook B Tabmuie [ 11 ].

3Havenne y2; MOKHO MOTYyYHuTh ¢ oMo Excel. Hanpumep, B Excel 2010
ob6pamenue umeet Bua XM20BP(0,05;3), rae 0,05 — ypoBeHb 3HAYMMOCTH, a | = 3 — yucio
cTeneHei cBo00abI.

OHUM U3 ITUPOKO MPUMEHSIEMBI CIIOCOO0B OIEHKH COTJIACHS IKCIIEPUMEHTATbLHBIX
JAHHBIX ¥ TEOPETUYECKOTO 3aKOHA pacIipeIe/iCH s IBIsieTcs KpuTepuii Konmoroposa —

CmupHoBa. PaccmoTpuM ero Ha npumepe.

Hcnonp30BaHbI TE K€ caMmble JaHHBIE, KOTOPBIE aHATM3UPOBAINCH 10 KPUTEPUIO XH-
KBazpar. Tabmuia ajst pacu€ToB He OTyIMYaeTcst OT Tadauiel 1.2. cKimroueHnem sSBIseTcs
crosidert 12, 13, 14. Ilocnennue 4 cron0ia mpuUBEICHBI HUXKE.

K pacuery cormacus o kpureputo Kommoropopa-CmupraoBa Tabmuma 1.3

N*Dt Freop Fdakr |Freop — Fakr|
3.28 3.28 5 1.72

11.76 15.04 15 0.04

22.16 37.2 35 2.2

23.36 60.56 65 4.44

13.76 74.32 73 1.32

4.16 78.48 80 1.52

Max=4.44

Cronber; Freop moiydeH HaKOMUTEIBHBIM UTOTOM OT MPEAbIAYIIEro CToI0IA.
Amnanoruuno cronber Fdakt noiydyeH HaKOMUTENBHBIM UTOTOM cToOna 2 Tabmuisr 1.2.
[Tocnennuii cronber; COOTBETCTBYET MOIYITIO Pa3HOCTU JABYX MPEABLAYIIHUX CTOJIOIIOB.

B cooTBeTCcTBHU C KPpUTCPpUCM KOHMOFOpOBa-CMI/IpHOBa Haa0 BBIACIIUTH MAKCUMAJIbHYIO
10 MOAYJIIO pa3HOCTDb B NOCJICAHEM CTOHGI_IG " CPpaBHUTH €€ C I'PaHUYHBIM 3HAYCHUCM.
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I'pannvHOE 3HAYCHHE 3aBUCHUT OT KOJMYECTBA HAOMIOACHHUI U YpOBHS 3HaunMocTu. Hike B
Tabnuue 1.4 npuBeeHbI rPaHUYHbIC 3HAYCHUS

B paccmarpuBaemom npumepe npu ypoBHe 3HaunMocTu 0,05 u uyncne nabmoaenuii 80
rpanndHoe 3HaueHue cocraBut 1.36/8070,5 = 0.152. Beruancnennoe no tadmure 1.3
MaKCUMAaJIbHOE 3HAYEHUE MOJIYJIS CIEAYeT pa3fAeiuTh Ha YUCIIO TAHHBIX U IOIyYCHHYIO
BEJIMYUHY CPAaBHHUTH C TPaHUYHBIM 3HaueHneM. Mimeem B = 4.44/80 =0,055. Tak kak 3To
3HaueHue Menblie 0,152, To MOXKHO CUMTATh PACXOKICHUE SKCIIEPUMEHTAIBHBIX TaHHBIX U
MIPOBEPSIEMOTO HOPMAIBHOTO 3aKOHA paclpeie/IeHUs] He3HAYMTEIbHBIM. MOKHO U 110 KPUTEPHUIO
Komnmoroposa - CMupHOBa CYHTATh COBMAJICHHE C HOPMAIBHBIM 3aKOHOM XOPOIIUM.

I'pannunsie 3HaueHus kpurepust Koamoroposa — CmupHoBa Tabnuna 1.4.

Drp/N”0.5 a

1.07/N70.5 0.2
1.14/N70.5 0.15
1.22/N"0.5 0.1
1.36/N"0.5 0.05
1.63/N"70.5 0.01

AHanoruyHo OCYIICCTBIIACTCA MMPOBEPKA COBIMAACHHNA SKCIICPUMCHTAJIBHBIX JaHHBIX ITPHU
TECOPETHUICCKUX 3aKOHAX, OTIMYHBEIX OT HOPMaJIbHOTO.
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Puc.1.3. 3aBucumocts f(t)
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2. O1eHKa B3aMMOCBA3H BeJINYUH

OreHka B3aMMOCBSI3U BayKHA MPH pa3padOTKe MaTeMaTUYeCKUX MOJIeJIeH B INTAHUPOBAHUHT
aKTHBHBIX SKCIIEPUMEHTOB. MH(pOopMaIHst 0 B3aMMOCBSI3H IBYX BEJIMYMH MO3BOJISIET BMECTO OJTHOU
13 HUX paccMaTpUBaTh APYryto, KOTOPYIO 4acTO ropas3io Ipollle KOHTPOIUpOoBaTh. Takas
nH(OpMAaIKS TO3BOJISET BKIOYATh B MATEMAaTHYECKYIO MOJIENb JIMIITb OCHOBHBIEC BEIMYMHBI U
n30eKaTh BKIFOUEHHS TAKUX TEXHOJIOTHYECKUX (PaKTOPOB, KOTOPBIE CHIIBHO CBSI3aHBI C APYTHMHU
BEJIMYMHAMU. B cBOIO ouepes 3T0 MO3BOJISET YIPOCTUTh SKCIIEPUMEHT, CIIENIaTh €ro MEHee
3aTpaTHBIM.

B3anMocBs3b BeNWYHH OLleHUBaeTCs K03(h(PUIIMEHTOM B3aMMOCBSI3H.

Crnenyet paznuyath ciydau, KOTAa IIpenoaracTcs JUHeHas B3aUMOCBSI3b (T.€. TaKast
CBSI3b BEJIMYMH, KOTOPask MOKET ObITh BbIpakeHa TMHEWHOM 3aBUCUMOCTBIO) U KOT1a
MIpeNIoaraeTcsl HeJMHeHast CBsI3b. Paznuuaror Takke ciaydail B3aMMOCBSI3H JBYX BEJIMYUH U
CJTyJail CBSI3M HECKOJBKHUX BETUYNH C KaKOW-TMO0 OTHOW BETUUMHOM.

Bnauane paccmotpum Hanbosiee MpoCcToi ciydai - ciiydail JMHEHHOM B3aUMOCBSI3U JBYX
BEJIMYMH.

Ha puc.2.1a npeacrasieH cirydaii moJiHOW (yHKIIMOHATBHON B3aUMOCBSI3H JBYX BEITHUYMH.
OTOT BUJ CBSA3M XapaKTEPEeH TE€M, UTO KaXXJIOMY 3HAUEHUIO BENMUYUHBl X COOTBETCTBYET OJIHO
3HaueHue BeJUuuHbl Y . COBEpIIEHHO SICHO, YTO B 3TOM CIIy4yae B3aMMOCBSI3b MEX 1y BeIMUYNHAMU
XunY MAaKCUMAaJIbHO BO3MOXKHAs. JTO TPaHUYHBIN ciydail. J[pyroi rpaHMYHbIN
clTydaif mokasaH Ha puc.2.1 0.

31ech Kaxa0My 3HaU€HUIO X COOTBETCTBYIOT pa3JInyHbIe 3HAYEHUS Y ,KOTOpbIE
Habmoanuch B akcriepuMenTe. O4eBUAHO, UTO CBA3b 371€Ch OTCYTCTBYET.

Y 100HO BBECTH TaKo€ BhIpaXKeHUE IS KOAPPHUIIEHTA B3aUMOCBSI3H, KOTOPOE OyIeT 1o
BEJIMYMHE MAaKCUMaJIbHO B [IEPBOM CIIy4ae U MUHUMAJIbHO BO BTOPOM. Y 100HO MaKkCUMalbHOE
3HAYEHUE MOJIOKUTH PAaBHBIM €IUHUIIE, @ MUHUMAIIBHOE - HYJIIO.

Ha puc.2.18 u puc,2.1r npeacraBiaeHbl MPOMEXKYTOUHBIE CTy4au. 3/1eCh CHJIa B3aMMOCBSI3H
MEHbIIE eTMHUIIBI, HO 0OJIbIIIE HYJIS, TPUYEeM, YeM OJMKe BUJ PaCIOIOKEHUS
AKCMEPUMEHTAJIbHBIX TOUYEK K (DYHKIIMOHATBLHOM CBSI3U, TEM CUJIbHEE B3aUMOCBSI3b U OO0JIbLIE
ko3 durmeHT B3auMocBs3u. BzanmocBs3b Ha puc.2.1r cuibHee, yeM Ha puc.2.1s.

B cnyyae nuneitHOM B3aUMOCBSI3U KO3(DPUIIMEHT B3aMMOCBSI3U Ha3bIBAIOT
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Puc.2.1. Buasl craTucTUYeCcKOil IMHEHHONW B3aUMOCBI3U

KOB(I)(I)I/IL[I/ICHTOM HapHOﬁ KOppcCianuu. Ero onienuBaroT Ha OCHOBE OKCIICPUMCHTAJIbHBIX JAHHBIX O
BenmuurHax X u Y HaGJ’IIO,Z[aeMLIX OJHOBPCMCHHO U BBIYUCIIAIOT 10 (I)OpMy.]'IC
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r:(i(xi M)y, -M, ) (No,o,) (2.1),

rae N- konmndecTBo nap HaOIOIeHUH Xi U Y
Mx — My maTemaTuyeckue OKUAAHNUS BEIMYUH X U Y COOTBETCTBEHHO;
Ox , Oy - CPEIHEKBaIpaTUUHbIe OTKJIOHEHHUS BEIMUUH X U Y. Jloka3zaHo, 4TO B cilyyae
JTUHEHHOH QyHKIMOHAIBLHOH cBsi3u BenmuunH X U Y | | = 1. IIpu 3TOM, eciiu ¢ yBelIM4eHHEM X
yBeIMuMBaeTcs Taroke Y, r=1 (cMm. uHuI0 2Ha pric.4a), a €M C yBEITMYCHUEM X YMEHbIACTCs Y
1O I = -l (cM. nuHuto I Ha puc. 4a). O6paTHOE yTBEpKAEHUE, BOOOIE TOBOPSI, HE CIpaBeuInBO. To
€CTb, €cli I = 1, TO 3TO €Ille He CBUCTEIBCTBYET O JIMHEHHON (PYHKIMOHATLHOW CBSI3U BEJIMYHH X
ny. JlecTBUTENBHO, B OOIIEM BH/JIE JIMHEHHAs! B3aUMOCBSI3b BEIMYUHBI Y C X COOTBETCTBYET
YPaBHEHHIO MPSIMOH JIMHUH, TIPOBEICHHOMY Yepe3 IKCIIEPHUMEHTAIbHBIE TOUKH B 1iockoctr XOY.,
Ho yueM MeHbIIe TaKHUX SKCIIEPUMEHTAIBHBIX TOUEK, TEM JIErye IPOBECTH Yepe3 HUX MPSIMYIO
nuHUI0. B ciiydae, ecnu sKciepUMEHTaIbHBIX TOYEK OYEHb MaJlo, HallpUMep, JIBE€ TO Yepe3 HUX
BCET/1a MO’KHO IIPOBECTH MPSAMYIO JIMHUIO. 3HAYUT JIBE AIKCIIEPUMEHTAIIbHBIE TOUKH BCETa
JIMHEITHO B3aMMOCBA3aHbl U JUIsl TAKOTO MaJIOTO KOJIMYECTBA JAHHBIX, KAaK JIB€ TOUKH,
K03 (UIIMEHT KOppesLuy BCEr/ia Mo BeIMYMHE PaBeH €IMHUIE HE3aBUCUMO OT TOTO, €CTh JIU
MeX Ay HaOII01aeMbIMU BEIMUMHAMU X U Y B ICHCTBUTENILHOCTH B3aUMOCBSI3b.

[To aTo¥ mpuYMHE cieyeT yYUThIBaTh HE TOJIKO BEIMUMHY KOA( (PULIEHTa KOPPETSILIHH,
MOJIyYEHHYIO Ha OCHOBE SKCIIEPUMEHTANIBHBIX JIaHHBIX, HO U TO KOJMYECTBO JaHHBIX N, 1o
KOTOPBIM paccuuTaH KOIPPHUIIMEHT KOPPEAIUH.

OObIYHO, IOJYYHB B pe3yibTaTe pacueTa K03(QpPUIIMEHT KOPPETSAIUH, CIeIyeT 3aTeM
OLICHUTH €r0 3HaYMMOCTb.

OneHka 3HaYMMOCTH COCTOUT B TOM, YTO BBIYMCIIEHHBIH KO3(PPULIMEHT KOppensuu
CPaBHMBAIOT C KPUTUYECKUM 3HAYCHHUEM [k. BenuunHy 'k pacCYMTBIBAIOT C Y4€TOM KOJIMYECTBA
OTIBITOB U C Y4€TOM BEPOSITHOCTH  JIOJKHBIX BBIBOJIOB O HAJIMYUM CBSI3U.

Ecnu oka3bIBaeTcs, 4T0 BEIYMCIEHHBINH KOA((UIIMEHT KOPPEIALMH [0 BETUUNHE

|r| > r« (2.2),

TO €ro CUUTAIOT JOCTATOYHO OOJIBIIUM, TO €CTh OTPAKAIOUIUM JICHCTBUTEILHYIO
B3aMMOCBSI3b BEIMYMH. Ecin oka3piBaeTcs, 4To

I <r« (2.3),

TO CUMTAIOT I MAJIBIM (HE3aBHCHMO OT TOTO, KAKOBA €ro (haKTHUECKasi BEIMYUHA), TO €CTh
ONMM3KUM K HYII0. B 3TOM citydae roBopsT, 4To K03(D(GUIIMEHT KOPPEISIUA HE3HAYUM H
B3aMMOCBSI3b BEJIMYHUH X U Y OTCYTCTBYET.

YTBepkaas, uTo X 3HAYUM WJIM HE3HAUUM, MOXHO JOMYCTUThH OMIKUOKY, TO €CTh IPUHSTH
HE3HAYMMBIH I 32 3HAYMMBI. BeposaTHOCTh Tako# OIMOKH COOTBETCTBYET TOW BEPOSTHOCTH, JJIS
KOTOPOH B35TO TaOJIMYHOE 3HAUCHHE [k,

Tabnuibl KPUTHYECKOTO 3HAYCHUST KOI(DDUITCHTA KOPPEISAIMUA PUBOISTCS B JIUTEPATYPE
(cMm.Harmp. [16] ). [Ipu oTCyTCTBUH TaOIUI] 3HAYMMOCTH KO(PPUITHEHTA KOPPEIISIIMHA MOKHO
MIPOBEPUTH CIIEAYIOIIUM 00pa3oMm:

BoruricnuM BeIHUMHY I 10 KCTIEPUMEHTAIBHBIM TaHHBIM. 3aT€M BBIYMCIUM BEIUYUHBI

z = 054 (@+)/(1- 1) 24),
o= 1/\/(N -3) (2.5)
u a=12/o; (2.6).

Ecnu okaxercs, uro |a| > 1,96, To ¢ 95 % rapantueii (To ecth, ommobasich B CpeJHEM S pa3
u3 100) MOXKHO yTBEpXk/aTh, YTO B3aUMOCBA3b BeMUUH X U Y uMeetcs (ko3hduimeHT koppens-
iy 3HauuM). Ecian |o/>3, To 3HaYMMOCTh KOA(pPHUIIHEHTa KOPPEISALHUN MOKHO TapaHTHPOBATh C
BEPOSTHOCTHIO 99 %.
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JUig nutrocTpai BO3MOXHOCTH OLIEHKH JIMHEHHON B3aUMOCBSI3U PACCMOTPUM IIPUMED.

Ha npennpusitun 3aperucTpupoBaHbl JaHHbBIE, XapaKTEPU3YIOIIHUE PacX0/1 AIEKTPOIHEPTUU
X ¥ pou3BOANTENBHOCTH arperara Y (cM.tabu.2.1). CiaemyeT OLeHUTh UMEETCs JIU JIMHEHHas
B3aUMOCB3b MEX 1y BenmuruHaMu X u Y. Eciu Takas cBsi3b UMEETCsl, TO, KOHTPOJIUPYS Pacxos
JIEKTPOIHEPTHH, MOKHO KOCBEHHO KOHTPOJIMPOBATh IIPOU3BOIUTENBHOCTh arperata. B
JaJIbHENIIEM MPY TUIAHUPOBAHUN HKCIIEPUMEHTOB MOXHO JJAHHBIE IO PACXOAY 3JIEKTPOIHEPTrUn
HCI0JIb30BATh KaK KOCBEHHBIHN MOKAa3aTeJb BBITYCKA MPOTYKIIUH.

K pacdery koahdunirenta Koppesium Tabnuia 2.1
Pacxon
BIIEKTPOBHEPTUH, 15 17 15 20 16 22 15 12 18 20

kBT*uac, X

[IponzBOOMTEIIE — 3,1 2,7 4 3,1 4,2\ 2,7 2,4 3,5 3,7
HOCTBL arperara,| 2,9
TOHH, VY

BeITioTHSAS pacyeTsl 1o TaHHBIM Ta0J1.2.1, HaxouM:

My =17; My = 3.21; N = 10; ox = 2,86; oy = 0,6;

10

Z(Xi - MX)(yI - My) =16.9;

i=1
r =16.9/(10*2.86*0.6) = 0.985.

Kputnueckoe 3HaueHne kodgduninenta koppemsauu lk, HaigaeaHoe aas N = 10 u qist
BEPOSATHOCTH OIUOKH 5 % coctaBur 'k = 0,632. CriegoBarensho, | r | = 0,985 > ry = 0,632.

KoadduimeHT Koppesaiuy 3Ha4uM, 4TO CBUCTEILCTBYET O HATUYHH CBSI3U MY
PacxoI0M IEKTPOIHEPTUH U IPOU3BOAUTEIBLHOCTRIO arperara.

K anHamorn4HomMy BBIBOIY MOKHO IIPHITH, pACCUUTHIBAsA Z, Oz , 0. B COOTBETCTBHH C (2.4) —
(2.6).

CrnenoBareibHO, U [0 TOMY METOJIy pacueTa KO3(PGUIUEHT KOPPEIAIUU 3HAYHM, YTO
CBUJICTEILCTBYET O HATMYHMH B3aUMOCBSI3U X B Y. YCIIOBHO CYMTAIOT, YTO IIPH YUCIIC OINBITOB
6osbiie 30 cBsI3b BETWYHMH CHIIbHAS, ey | I | > 0,65, cpennss, ecnu 0,3<| r| < 0,65 u cmabas - npH |
r|<o,s.

HHora BO3HUKAET HEOOXOUMOCTh OLICHKH JTMHEHHOM CBSI3U BEJIMYUHBI X C Y B
MPUCYTCTBUM BEJIIMYUHBI Z, KOTOpAsk TAKXKE BO3MOXKHO BJIHSICT HA X M Y U U3MEHSUIACH B ITPOIECCE
JKCTIIEpUMEHTa. B 3TOM cityuae wHOTIa TpEOyeTCsl OLIEHUTh B3aMMOCBSI3b X C Y IPHU YCIOBHUH, YTO
BIMSIHHUE Z OyJeT uckiroueHo. To ecTh TpeOyercst OLICHUTh B3aUMOCBSI3b X U Y TIPH YCIIOBUH, YTO Z
nMeeT GUKCHPOBAHHOE 3HAUCHHKE. JTa 3a/1aya PenIaeTcs ¢ MOMOIIbIO YaCTHBIX KO PHUIIMEHTOB
Koppensaiuu. YacTHbIi k03D QUIIMEHT KOPPENIInu Mexay X U Y MpH YCIOBUU (PUKCUPOBAHHOTO
3HaYEHUS Z 0003HAYACTCS I'xy,; U BEIYUCISETCS CIEAYIONINM 00pa3oM

r, —r,r
fye = 2.7).
\/(1_rxz)(1_ryz)

IIo aHamoruu MOKHO 3aIlMCcaTh BBIPAKCHUS I Ixzy , Mzy,x
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Me — r><y r-zy (2 8 )
rxzyy = .0 ),
Ja-r2)a-r)

I’Zy — rzxryx
Fyx = - - (2.9).
Ja-r2)a-rl)

Yacrtable K03()(HUIMEHTHI KOPPEISALIUN U3MEHSIOTCS OT -1 10 +1. 3HAaYUMOCTh UX MOKHO
IIPOBEPUTH, BHIYUCIISAS BETUUUHY

t= (2.10),

N

rac K=3 KOJUYECTBO MNEPEMCHHBIX,
N — YU CJI0 ONBITHBIX JJAHHBIX.

Benuuuny t cienyeT cpaBHUTH ¢ TAOTUYHBIM 3HAYCHHUEM 1, TOJTYISHHBIM 10 TaOJIUIIAM
pacnipenenenus CThIOJIEHTa ISl BRIOPAHHOTO YPOBHSI 3HAYMMOCTH a (00brdHO a = 0,05) u uncna
creneneit cBo0o bl T =N — K. YacTHbIit Kod3dduUIHeHT Koppensiun He3Haunm, eciu t < tr. B atom
cllydae OH He3HAYMMO OTJIMYASTCS OT HYJISI © MOXKHO CYHTATh Ixy,z = 0.

Boree cioxHBbI Ciydali B3aMMOCBSI3M BEJIMYWH X U Y HAOJI01aeTCsA, KOTIa B3aMMOCBSI3h
BBIPA)KAETCS HETMHEMHOM 3aBUCUMOCTBIO. B 3TOM cilydae olleHHBaTh CUITY B3aUMOCBSI3H C
MOMOIIBI0 KO3 dUIIMEeHTa KOPPEALUN Hellb3sl, TaK KaK OH MOYKET 0Ka3aThCsl paBHBIM HYIIIO,
HECMOTpS Ha TO, YTO B3aUMOCBSI3b UMEETCH.

Ha puc.2.2 nokasan takoii ciydaid. B otnnumne ot GyHKIIMOHATBHON B3aUMOCBSI3H
B3aMMOCBSI3b MEXy JBYMS BeTMUYMHAMU TUTIA TPUBEACHHOUN Ha puc.2.1B, 2.1r, 2.2 Ha3pIBaeTCs
CTaTUCTHYECKOW B3aUMOCBSI3BIO.

¥

0 X

Puc.2.2. HenuHelHas cTaTUCTUYECKAsI B3AUMOCBA3h ABYX BCIIMYUH.

Yro 6I>I Y6C,Z[I/ITLCSI B HAJIMYWHU B3aNMOCBA3U JIBYX BCIIMYUH UHOT' 1d uenecooGpa3Ho
MOCTPOUTH IO SKCIICPUMCHTAJIbHBIM JJdAHHBIM l"pa(bI/IK 3aBUCHUMOCTH OHHOﬁ N3 HUX OT )Iperﬁ. B

cJIydyac HEJIMHEHHON B3aMMOCBS3H CUJIA CBSI3H MOXKET OBITh OIICHCHA C IIOMOIIBIO
KOPPEIKIMUOHHOTO OTHOIICHU A

n? = oy’loy? (2.11),
TJIE Gy’ - KBaJIpaT CPeIHEKBAAPATHIHOTO OTKIOHEHH)S, Ha3bIBAEMBIH JTUCIIEpCHEH BETHUHHBI
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Ys
GPy/x - yCIOBHAS TUCTIEPCHS BEIMUMHEI Y 110 X. JlUcrepcrs Y pacCUnThIBaeTCs

OOBIYHBIM CIIOCOOOM (CM. BBIIIIE).

Jlns pacuera 6%y CIeIyeT Bech AMANa30oH H3MEHEHHs X Pa3Ae/uTh Ha Pl
OJINHAKOBBIX UHTEPBAJIOB (cM. prc.2.2). [[ist KaKJ0ro MHTEpBalia MU3MEHEHUS X CIeIyeT 0ToOparTh
T€ TOYKH, KOTOPBIC TOIATH B 3TOT HHTEpBaL I1ycTh Beero Oyier K MHTEPBAJIOB, TPHYEM YHCIIO
TOYEK B TICPBOM HHTEPBAjE — M, BO BTOPOM b U T.J1I., B K-OM - Nk, [ KaKI0r0 HHTEpBaa CIeIyeT
HaWTH MaTeMaTHYecKoe OKUIaHue U Jucriepcuio. [IycTh auciepcus B IEPBOM HHTEPBATIE Goy/x] '
BO BTOPOM — G2y/x2 M T.1I., B K-OM — G2y,. TOT/Ia BeIMUHHY G2y/x° MOXKHO PACCUMTATH KK

o%yx? = (M6t + N2.6%yxa + ... GPyi)/ (N1 + N2 + k) (2.12).
Jloka3aHo, 4TO BENMUMHA N> HM3MEHSETCS OT HyJs 10 €AMHUIIB, mpudeM 1> = 0
COOTBETCTBYET OTCYTCTBHIO HEMHEHHON B3aUMOCBA3H, 2 M2 = 1 - momHO# (QYHKITMOHAIBHOI)
HeTMHEHOH B3anMocBsa3y Benmdand Y u X. /I Gosee TOUHOM OIEHKH BETHUMHBI 1)
MMEIOTCS TaOJIUIIBI, TO3BOJIAIONINE OLIEHUTh €€ 3HAYUMOCTb, aHAJIOTUYHbIE TaOJINIIaM,
HCIO0JIb3YEMBIM IIPH OLIeHKE KO3 (HUILIMEHTa KOPPETSLUH.
OneHka 3HaYMMOCTH KOPPEJSILIMOHHOTO OTHOIIEHHUS, a CJIEZJ0BATEIbHO U OLIEHKA

CYIIECTBOBaHUS HETMHEHHOMN CBSI3M BETMYMH X U Y IPOU3BOIUTCS CIEAYIOIIMM 00Pa30M.

Ha ocHoBe moJTy4eHHOTO 10 OTIBITHBIM JAaHHBIM KOPPEISAIIMOHHOTO OTHOIICHUS
BBIYUCIISIETCS Bem4nHa [12]

I =n2*(n - K)/((k-1)(1 —n?)).

BenuunHa nmogunHeHa MUPOKO UCTOIb3yeMOMY B CTaTUCTUKE F —pacmpenenenuto, ais
KOTOpOro cocraBiieHbl Tabmuiiel [CriupuH]. B HUX mpuBeneHa TabmuyHas BeaudyuHa FT, kKoTopas
3aBUCHUT OT YpOBHs 3HaUMMOCTH (00braHO 0,05) 1 yncna creneneit ceodoapl. [Tpu orenke
3HAYUMOCTH KOPPEJSAIMOHHOTO OTHOILIEHUS ClIEAYyeT UCTOIb30BaTh YHUCIIO CTENIEHEH CBOOOIbI
YUCIUTENS K — 1, T/Ie K - 4HUCII0 TPYII JaHHBIX, Ha KOTOPBIE pa3Aessiiach BETUYMHA X U YUCIIO
cTeneHel cBo0O bl 3HaMeHartels N — 1, re N —oOIee YMciio 3HaYeHUH ITepEMEHHOM X.

Ecnu HaiinenHOe TakuM 00pa3oM TabauuHOe 3HadeHue Fr menbiie |, To ciaeayer npusHaTh

HAJIMYKUE HEJIMHEWHOM CBSI3U X U Y.
TabIMYHOE 3HaUYeHHEe FT MOXKHO Takxke MoJayduTh B cucteme Excel ¢ momomisio GpyHkmu
FPACTIOBP (B Excel 2010). ITocite BbI30Ba 3T0# (hYHKIIHMHU CIIEAYET 3a1aTh YPOBCHb 3HAYUMOCTH ,
nanpumep a=0,05, uncio creneHeit cBoO0 bl yucauTeNns (HanpuMmep 4) 1 3HaMeHaTeNs (Hampumep
10). B nannoMm ciydae obpamienue k atoit pynkiuu Beirasaut tTak FPACIIOBP(0,05:4;10).
OyHKIMS B JaHHOM cliydae Bo3Bpamaet Fr =3,47.

Crnyyaii, Korja OleHUBAIOT B3aUMOCBSI3b OJHOM BEIMYMHBI C HECKOJIBKUMHU BIUSIONIMMH Ha

Hee dakropamu X1 , X2 ,X3, ..., X Oolee clioKeH, 4YeM ciydail [ByX BeianuuH. OH 371ech He
paccMaTpuBaeTCs.

3.Bbije/ieHHe 3HAUMMbIX (AKTOPOB METOA0M AHKETHOTO
ompoca

[Ipu mIaHupOBaHUM HKCIIEPUMEHTOB YacTO MPUXOJUTCSA paccMaTpUBaTh OOJIbILIOE
KOJIMYECTBO Pa3IMYHBIX BEJIMUNH — PAKTOPOB, KOTOPhIE BO3MOXHO OKa3bIalOT BIUSHUE Ha
BBIXOJIHYIO BEJIMYHHY, [IPEICTABIISAIONIYI0 OCHOBHOM MHTEPEC — OTKIIHK.

Hanpumep, Ha MpOU3BOAUTENLHOCTD CTEP)KHEBOM MEJIBHUIIBI (BBIXOIHAS BEIUYMHA) HA
o0oraTUTeNbHBIX (padpUKax BIUSAIOT (aKTOPBI: PacXo.l BOJbI, I0OJJaBA€MOM B MEJIBbHUILY, PACX0]l
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PYZAbl, MUHEPAJIOTHYECKUI COCTAB PY/Ibl, YACTOTA BPAILLICHHS MEJIbHUIIBI, BEC HAXOISAIINXCS B
MEJIBHUIIE CTEPKHEH U PsAJ] IPYTuX.

OOBIYHO HET HYXX/bl YIUTHIBATh BCE (PaKTOPHI. MIX 0OBIYHO CIHMIITKOM MHOTO U HE BCE OHU
paBHo1eHHBI. Kpome Toro, 60JIbI110€ KOJTHMYECTBO (PAKTOPOB YCIOKHSIET IKCIIEPHUMEHT, JIENIach €To
0oJiee TOPOTUM U TPYIOEMKHUM.

Lemnecoobpa3zHno oToOpath JaHIIb T€ (HaKTOPHI, KOTOPHIE OKAa3bIBAIOT HANOOJIbIIIEE BIMSHHAC
Ha paccMaTpuBaeMyro BenuuHy. Takue (hakTophl Ha3bIBAIOT 3HAYUMBIMU (PaKTOPAMH.

OnHuM U3 METOI0B 0TOOpa 3HAUNMBIX (DAKTOPOB SBISIETCS METOJ] aHKETHOTO OIIpOCa.

JIoCTOMHCTBOM METO/1a aHKETHOTO OTIpoca sIBJIIETCS IPOCTOTA U JemeBu3Ha. Henocrarkom
- HEKOTOpast CyObEKTUBHOCTD PE3YJIbTATOB, KOTOPAsk 3aBUCHUT OT NO00pa TPYIITHI ONPALTHBAEMbIX
JULL.

MeTo1 aHKETHOTO OIIPOCa COCTOUT B CIIETYIOILIEM.

[Ipon3BoIUTCSA aHKETHBIA OIIPOC IPYIIIBI 3KCIEPTOB-CIENUAINCTOB. B aHKeTe yKa3bIBarOT
Bce (DaKTOPHI U AMAIa30H UX U3MEHEHUs. 3ajjaua ONpaliBaeMbIX - paCCTaBUTh (PAKTOPHI B
nopsizike yobiBaHus BIHsiHAA. KakioMy (hakTopy B 3aBHCHMOCTH OT €70 BYKHOCTH 110 MHEHHUIO
CHelHaaucTa NPUCBauBaeTCsl HOMEp (paHr) NpuyeM, yeM BakHee (PaKTOp TEM MEHbILIE €ro HOMEp.

Camblil BaxHbII (akTop UMeeT Homep |, cienyromuii No BaXKHOCTH — HOMEp 2 U T.[I.
Pesynbrathl Takoro ompoca 3atemM 00padaThIBAIOTCSI MAaTEMATHYECKUMH METOJIaMU U (DaKTOPBI
OKOHYATEIBHO PAHKUPYIOTCS, TO €CTh PACIIONIATAIOTCS B PS B 3aBUCHMOCTH OT WX BJIMSIHUS HA
paccMaTpuBaeMylo BBIXOIHYIO BETHYMHY. B Hauane psiga crost 6oee Biustonme GhakTopsl, B
KOHIIE - MEHEee BIMSIONINE. 3aTeM OTOMPAIOT CTOJIBKO TIEPBBIX WICHOB Psijia, CKOJIBKO 3HAYMMBIX
(haKTOpPOB PEIICHO YIUTHIBATH.

Pemrenne o ToM, CKOJIBKO ()aKTOPOB YIUTHIBATh MPHHUMAIOT HE TOJIHKO HA OCHOBE TAaHHBIX
00pabOTKN aHKET, HO M HA OCHOBE SKOHOMHUYECKUX COOOPAKECHUIA, TPYJOEMKOCTH PACUYETOB H TIp.

PaccMoTpuM MeTO1 aHKETHOTO OMpoca Ha IPUMeEpe.

N3yuanoch BIusiHUE Pa3IMYHBIX (PAKTOPOB HA MPOU3BOIUTEIHHOCTH BCKPBIITHOTO
skckaBaTopa. O603HaueHHs (aKTOPOB U MX MECTO (PaHT) IO BIUSHUIO HA MPOU3BOIUTEIHHOCTD,
OIIEHEHHOE YEThIPhMS CIEITUATNCTaMU, IPUBEICHBI B TabuIe.3.1.

Uem mMeHbIIIe HOMED, TPUCBOCHHBIN (PakTOpy, TeM OOJIbIIee 3HAYCHUE MPUAACT (PaKTOPY
CHEIHAUCT. 3a7aua Ternepb COCTOUT B TOM, YTOOBI:

1) BBISICHUTH, UMEETCS JIU COTJIache MEX/1y OLEHKaMU Pa3HbIX CIEIUAIUCTOB;

2) €CJIM TaKOe COrJiacue UMeeTCs, HaWTH UCTUHHBIA HOMEp (paHr) KaxJIoro (GaxkrTopa u
BBIOpATh HECKOJIBKO (HarmpuMep 3) OCHOBHBIX (haKTopa.

W3 Tabnuiib! eme HesICHO, Kakue (hakTopsl cylecTBeHHee. OJHaKO, €CIIU MMOACYUTATh

Bnusuue (b&KTOpOB Ha IIPOU3BOAUTCIbHOCTDb

BCKPBIIITHOI'O 3KCKaBaTopa Tabnmma 3.1
daxkTOp
Cneumny Ilomaua| «BospacTy Ycinorud Keanmdpum- IOnuHa
aJIMICT BAI'OHOBE SOKCKa-— paGOTbI Kalumsd OTBAaJIbHBIX
BaTOpPa Opuranel nyTen
1 1 5 2 3 4
2 1 4 3 2 5
3 2 5 1 3 4
4 3 5 2 4 1
CyMMa 7 19 8 12 14

CYMMBI IO CTOJIOLaM, TO BIMsIHUE (PaKTOPOB BHICTYIAET OTYETIMBEE U X YK€ MOKHO
PAacIoNIOKUTh B P MO YPOBHIO BIUSHUS - paHXXUPOBaTh. OCTaeTCs JIUIIb BEICHUTB, MOKHO JIH
JIOBEPSTH MOJYYEHHBIM B MOceHel cTpoke Tabmn.3.1 nudpam, cymmam paHroB CTOJIOLOB,
JEWCTBUTENBHO JIM OHU OTPAXKAIOT BAKHOCTH (PAKTOPOB WJIM MOSBUIIUCH CIIYYalHO M HUYETO He
XapaKTepU3yIOT.
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PaccmoTpuM MeTo1 onpesienieHus CTeNEHH COTJIACHsl OIICHOK CIEeIUAINCTOB.

Meton ocHOBaH Ha cneaytomieM. Eciu Obl coriacue ObLIO UCabHBIM, TO BCE
CIELUAINCTHI IPUCBOMIIM OBl OJJMHAKOBBIM (DaKTOpaM OJHU U T€ ke HoMepa. B kaxxom crondie
ObuIK OBI TOTJ]a OAMHAKOBBIE U(PBI M pa3HUIIA MEKTY OMMKANIIMMU 110 CyMMaM CTOJI0IaMu
CTajia MaKCUMAJIBHO BO3MOKHOW. B MpoTHBHOM cityyae, pH MOJIHOM HECOTJIAaCHU PAaHTH OyayT
IIepeMEILaHbl U CYMMBI CTOJIOLOB CTaHYT OJIM3KU MEX1y cOO0N U OJIM3KU K CpEeHEN CyMMeE BCEX
cto0110B. [T03TOMY OIIEHNM, HACKOJIBKO OTIIMYAIOTCS CYMMBI CTOJIOLOB OT T€X CyMM, KOTOpBIE
ObUTH OBI ITPH ITOJTHOM HECOTJIACHH, T.€. OT CpelHel cyMMbl. i 3TOTo:

1) HaiJIeM CyMMBI PaHTOB JIJIsl KAKAOTO (aKTopa, TO €CTh CYMMBI CTOJIOIOB

m
Z a;; , TIe M — YKCII0 crienuanucToB (cM.1adn.3.1.),
i=1

2) HalJIeM CPEHIOI0 CYMMY PaHTOB
k m
T=(.> a;)/k= (7+19+8+12+14)/5 = 12 (3.1),
=1 i-1
rae K — 49ucio (pakTopos.
3) HalJIeM OTKJIOHCHHUSI CYMMBI 0 (haKTOPY j OT CPEIHEH CYMMBI.
4) Paccuntaem cymmy KBaJIpaTOB OTKIOHEHHUU

S=25+49+16 +0 + 4 =94.
Nmeem A1=-5; A»=7; Az= -4; Ay=0; As=2,

5) omnpenenuM KodhHUIMeHT coriacus

W = 12*S/(m?(k® — k) (3.2).

[Ipu MOTHOM HECOTJIACHH BO MHEHHUSX CIICIUATMCTOB CYMMBI CTOJIOIIOB OYIyT OJU3KH
MEX Iy co00it u 6m3ku K cpeaneit cymme T. Torma Bce oTKIOHEHHS, A1, As ... OyayT Majbel 1 S
=0, a Taxcxke W =0. UeMm OoJIbIIIe COTIACOBAHHOCTD, TeM OoJible BeauurHa W.

B paccmarpuBaeMom citydae

W = 12*94/(4%(5% - 5)) = 0,53

KoadduimenT coracus B JaHHOM IpUMepe OTJIMYEH OT HyJst. OHAKO, 3HAHUE JIUIIb
BenuurHbl W HenocTatouHo. ClielyeT OleHUTh, BEJUKA JIM BEPOSITHOCTh CIIy4aiHOTO MMOSBICHUS
pesmmunasl W = 0,59,

6) BbrurciuMm BeIrunHy

2 =m(x-1)W (3.3).

B nannoM cinyuae 2 = 9,4.

3arem crienyer 00paTUThCS K TaOIUIaM BEITHYUHBI X2 [1] unu Bocmonb30BaThCs
Excel (cM. BbImne). B Hux is rapanTuu BHIBOJOB 95 % NPHBEIEHO KPUTHYECKOE 3HAYEHHE
XZT B 3aBUCHMOCTH OT YHCJIa CTETICHEH CBOOOIbI, KOTOPOE B TAHHOM CIIy4ae BBIYUCIIACTCS Kak | =
k—1.3neco mia | = 5 - 1 = 4 gaxoaum ){ZT: 9,468. Jloka3aHo, 4TO €CIIH XZ 0oJIBIIIE )(ZT, TO
MO>KHO CUHTaTh, YTO MHEHUS CIICIIHAUCTOB COTIACYIOTCS. Torja MOKHO PacloIOKUTh (PaKTOPHI
B MOpsiJIKe YObIBAaHUS UX BIUSHUS. B paccMaTprBaeMoM MpUMepe 3TO YCIOBHUE HE BBIMOIHSIETCA.
MHeHus cienuanucToB He eAMHOAYIIHBL. OTHAKO YYUTHIBAs, YTO XZ 6IU3KO K y2r, BCe Ke
YIOPSA0YUM (PAKTOPHI MO UX BIHSHUIO.

[TepBsIif HOMEp ciemyeT MPUCBOUTH (HAKTOPY, Y KOTOPOTO CyMMa PaHTOB CTOJOIA
MUHUMAaJbHA; MOCIEAYIONMe HOMepa MPUCBANBAIOTCS B TIOPSIKE BO3PACTAHUS CYMMbI PAHTOB
crosbna (tat:mn.3.2).

PamxupoBanue pakropon Tabnuma3.2
daxToOp Paur
X1 1
X2 5
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X3 2
X4
X5 4

w

Ecnu Teneps Hamo BEIOpaTh 3 OCHOBHBIX (pakTopa, TO MU OynyT X1, X3, X4.

MOKeT CIy4UThCS, YTO HEKOTOPBIE M3 CIICIUATUCTOB Pa3IMYHBIM (PaKTOpPaM MPUCBOST
OJIMHAaKOBBIE HOMepa. Hampumep, nepBblii CieUaIMCT MOT OBl 1aTh OIICHKH, YKa3aHHBIC B
Tabmuue 3.3.

Bnustaue akTopoB Ha mpo-
M3BOAMTEIBHOCTD BCKPBIIIHOTO SKCKAaBaTOpa

(coBmajaroIINe paHTy) Tabnuma 3.3
daxkTOpP
Crneumy Ilomaua «Bosz- Ycio- Kpamnm- InmrHa
aJiiICTl BaIT'OHOB racT» BUA CI)I/I— OTBAJIbHE
3KCKa—| paboTH| Kauusd X
BaTOpAa Opurany NOyTen
1 1,5 4 1,5 4 4
2 1 4 3 2 5
3 2 5 1 3 4
4 1 4 2,5 2,5 5
CyMm3a 75,5 17 8 11,5 18

Crioco0 mMpHCBOCGHHUS PAHTOB 37ICCh TAKOMW: TIEPBHIC IBA PAHTa IO JCIICHBI MEXKIY BYMSI
dakropamu - I-m u 3-m. Cymma mect coctaBisier [ + 2 = 3. Tak kak dakropa aBa, Ha TOJTFO
KaxJ10r0 npuxoautcs mo 3/2 = 1,5 6anna. TouHo Takke ocTaabHbIe TpU (DaKTOpa MOJTY4arOT

ITo (3 +4 + 5)/3 = 4 6anna. [1pu 5TOM HECKOIBKO H3MEHSIFOTCSI pacueTHBIC (DOPMYIIBI.

N3menenwus kacatorcs pacueta Benmunabsl W. J{ist pacuera W nipeaBapuTensHO
MOJICYMTAEM BCIIOMOTATEIIbHYIO BETMUUHY |i KOTOpasi BBOJIUT MOMPABKY Ha MIOBTOPSIEMOCTb
paHroB

Ti =(1/12) Y (t} -t)) (3.4).

3nech tj — j-ast cepust (HaOOp) OAMHAKOBBIX PAHTOB B | —O# CTPOKE.

PaccmoTrpum niepByro ctpoky (1 =1). 31ech ABe cepuu OJMHAKOBBIX paHToB. B mepBoii
cepuu 2 oguHakoBbIX panra (1,5; 1,5), Bo BTopoii - 3 panra (4; 4; 4). CnenoBaTesbHO,

T1=(1/12)((2°-2) + (33 -3)) = 2,5

Jist BTOpOii 1 TpeTbelt cTpok T2 = T3 = 0, Tak Kak OJJMHAKOBBIE PAHTH OTCYTCTBYIOT.
/115 9eTBepTOIl OTPOKU

Ta = (1/12)( 2% - 2) =0,50

q)OpMy.]'Ia UL pacucTa W B CJIydac MOBTOPAIOUIUXCS PAHTI'OB UMECT BULL

W = SI((UL2)*m2(k? - K) - m* >'T,)

i=1

(3.5).

Herpyano paccuutats st cnyyas Ta61.3.3, uto T = 12; A1 =-6,5; A2= 5; A3 =-4; Ay = -
0.5; As =6; S =119,5; W =0,803; xz =12.848; y* > 4% nna |l = k - 1 =4,
MHeHUs CIeNHaTuCTOB XOPOIIO COTNACcyOTCsl. DaKTOPHI CIEAYeT PaCcIOI0KUTh B TAKOM
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opsIKe:
X1, X3, X4, X2, Xs.

4. BoiiesieHue 3HAa4YUMBbIX (PAKTOPOB METOAOM CJIYy4aiiHOr0 OaJjlaHCca

Mertox cimydaitHOTO OajaHca UCTIONB3YIOT Uit 0TOOpa 3HAYNMBIX (DAaKTOPOB.
CnenoBarenbHO, 10 CBOEMY HA3HAYEHUIO OH aHAJIOTMUYEH METOly aHKETHOT'O OIIpoca.

Jliia MeTonia ciydaiiHOTO 6ajaHca HEOOXOAMMBI CIIEUAIbHO CINIAHUPOBaHHbIE
OKCTIEPUMEHTHI U 3HAYUT HY)KHBI OTIPE/ICTICHHBIE MaTepUaAJIbHBIC 3aTpaThl. B 3TOM HepocTaTok
MeTOo/Ia CiiydaiiHOTOo OanaHca. B To ke BpeMs 3TOT MeTo 1 0oJjiee 0ObEKTHUBEH, Ye€M METO/T
aHKETHOTO ompoca. Ero pe3ynbTaThl HE 3aBUCAT OT COCTaBa I'PYIIIBI OTPAIINBAEMBIX
CTIEIMAIMCTOB-IKCIIEPTOB.

Merton ciydaiiHoro 6ajaHca BHITOJHO HCIIOJIb30BATh, KOTJa YUCIO (PaKTOPOB MPEBOCXOIUT
7-10. Tak xak MeTos TpeOyeT MOCTAHOBKH JIOTIOJTHUTEIbHBIX 3KCIIEPUMEHTOB, TO 0COOEHHO
1eJ1Ieco00pa3HoO MPUMEHSTH €r0, KOT/Ia AKCIIEPUMEHTHI Heoporu. [IpenBapurensHo ciexyer
OCYIIECTBHUTH KOJAUPOBaHME (DAKTOPOB M COCTABUTH IIaH HKCIiepuMenTa [lan skcriepuMenTa
3aIMCBHIBAIOT B BUJIE CTICIIUATBHON TAaOIHIIBI - MATPHUIIBI TUIaHHpoBaHus. KomupoBanue GpakTopoB
OCYIIECTBIISIOT CIEAYIOINUM 00pa3oM: MUHUMAaJIbHOMY 3HAYSHHIO (DakTOpa MPUTTUCHIBAIOT
BenuuuHy (- ), makcumanbHOMy - ( + 1). KauecTBeHHBIE (hakTOPBI KOAMPYIOT 3HAUEHUAMH (+1) u (
-1) mpou3BosIbHO. BO BpeMst SKCIIEpPUMEHTOB KaXIblii ()aKTOP MOKET MPUHHUMATH TOJIBKO
MuHHUMajbHOE (-1), 6o MakcumanbHoe (+1) 3HaueHue. Hukakue apyrue 3HaueHus (pakTopoB He
JIOTTYCKaIOTCSI.

Ecmu K ectpb uncno daxkropos, a N - ancio sxkcnepumMeHToB, To Mexay BenmnunHamu N u K
JOJI’KHO UMETh MECTO CIIEAYIOIIee COOTHOIICHHE

N>K+1 (4.2).

Kpowme toro, yno6Ho, uto6 uncio onbitoB N Ob1TO cTeneHblo qBoMKH. HakoHel, Hamo
CTPEMUTHCS, 9YTO0 Yrciio OonmbITOB N 10 BO3MOYKHOCTH OBLIIO OOJIBIINM (C YYETOM SKOHOMUYECKUX
cooOpaxenuit). Hammpumep, ecimu paccMaTpuBaeTcst BIMSIHUE YeThIpeX (PaKTOPOB Ha BBIXOHYIO
Beinuuny (K = 4) 1o momkHo 661tk N > 5., Vio6H0 npubsate N = 8 uwmm 16. [loctpoenue
MaTpHUIIbl TUIAHUPOBAHUSA B METO/IE CIIy4aifHOTO OajiaHca OCYIIECTBIIAIOT CIAEAYIOIINM 00pa3oM.

Bce dakropsl nensat Ha rpymnmbl. Ynceno ¢pakTopoB B TpyIine NpUuHUMAIOT He OoJee 5-6. Kak
MIPaBUJIO, B Ipynny oobeAuHs0T 3-4 dakTopa. 3aTtem ajs GakTopoB, 0ObEIMHEHHBIX B OJTHY
IpyIIy, CIEAYET BOCIOIL30BAThHCS THIIOBOM MaTpHIlel TutaHupoBanus (cM.1abm.4.1 -4.3)

TunoBas marpuna s 2-xX GaxKTopos Tabmnuua 4.1
HomMepa cTpok X1 X2
1 -1 -1
2 +1 -1
3 -1 +1
4 +1 +1
TunoBas Tabauna i Tpex GakTopos Tabnuua 4.2
Homep oneiTa X1 X2 X3
1 -1 -1 -1
2 +1 -1 -1
3 -1 +1 -1
4 +1 +1 -1
5 -1 -1 +1
6 +1 -1 +1
7 -1 +1 +1
8 +1 +1 +1
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TunoBas marpuna 1st yeTbipex (HakTopoB Tabnuna 4.3

Homep oneiTra X1 X2 X3 X4
1 -1 -1 -1 -1
2 +1 -1 -1 -1
3 -1 +1 -1 -1
4 +1 +1 -1 -1
5 -1 -1 +1 -1
6 +1 -1 +1 -1
7 -1 +1 +1 -1
8 +1 +1 +1 -1
9 -1 -1 -1 +1
10 +1 -1 -1 +1
11 -1 +1 -1 +1
12 +1 +1 -1 +1
13 -1 -1 +1 +1
14 +1 -1 +1 +1
15 -1 +1 +1 +1
16 +1 +1 +1 +1

B THTIIOBBIX MaTpHIIax, KOTOPBIE COCTABIICHBI UTS ABYX, TPEX U YEThIpEX (GaKTOPOB Kaxaas
CTPOKa COOTBETCTBYET YCIOBUSIM OJTHOTO OIBITA, KOTOPKIi Hamo poBecTr. Ludpst (-1) u (+1)
MOKa3bIBAIOT, KAKUM JIOJDKCH OBITh (DAKTOP B 3TOM OTIBITE: OH JIOJDKEH HaXOAUTHCS HA BEPXHEM
YpOBHE WJIM Ha HIKHEM ypoBHE. B 3Tux Tabnuiax nepeduciensl Bce komOuHammu u3 (-1) u (+1)
TSl IBYX, TPEX U YETHIPEX (PaKTOPOB.

Marpuiibl TUIAaHKPOBAHUS SKCIIEPUMEHTA, B KOTOPBIX TIEPEUNCIICHBI BCE BO3MOYKHBIC JUISI
TAHHOTO YrcIIa (PaKTOPOB KOMOHWHAIIMH HA3bIBAIOTCS MOJIHBIM (haKTOPHBIM SKCIEPUMEHTOM.

HetpynHO mOCTPOUTH MaTPHIIBI TIOJHOTO (PAKTOPHOTO IKCIEPUMEHTA MPU YHCIE
¢dbakTOpoB O0JIbIIIE YeThIpEX. [ 3TOr0 HAJ0 JHUIIE 100aBUTh COOTBETCTBYIONIEE YHCIIO
CTOJIOIOB ¥ CTPOK U YYECTh, UTO YaCTOTA HM3MEHEHHS 3HAKOB B KaXKJIOM CTOJIOIE B JIBa pa3a
MEHbIIIE, YeM B COCEJHEM C HUM MPEIbIayleM CTOJIOIe.

W3 TUTIOBBIX MaTpHIL CITy4aitHO BHIOUPAIOT CTPOKH U M3 HUX KOMIIOHYIOT MaTPHILY
TUTAHUPOBAHUS SKCIICPUMEHTA JIJISl METOJIa CITyYaiiHOTO OayaHca.

JlanpHeiiee paccMOTpeHHE OyIeM HILTFOCTPUPOBATh ipuMepoM. [1ycTh uMeroTcst ceMb
(hakTOpOB, BIAMUSIOMIMX HAa BHIXOJHYIO BenuunHy A. O603HauuM 31U daktopsl X1, Xz, X3, X4, Xs,
Xe, X7. Heo0X01uMO BBIIETUTD YETHIpE HAan0O0JIee BaKHBIX (3HAUUMBIX) (paKTOpa 10 BIUSHUIO HA
BBIXOJIHYIO BEJIMUUHY.

B Ta6:1.4.4 npuBecHbI MaKCUMAJIbHBIC U MUHUMAJIbHBIC 3HAUCHUST (PAaKTOPOB, KOTOPBIC
JOJIKHBI OBITh YCTAHOBIIEHBI HA O0OBEKTE. DTH 3HAUCHUS IPUHSITHI U3 TEXHOJIOTUYECKUX

COOOpaxeHuil.
3HayeHus (PaKTOPOB B IKCIIEPUMEHTE Tabnuua 4.4
dakTOp X1 X2 X3 X4 X% X6 X7
-1 0 -3 10 5 -10 -10 8
+1 5 -1 20 10 -5 -8 12

Paznenum daxTopsl Ha ABe rpymnibl. B onny rpynmy BkiatounM ¢aktopsl Xi, Xz, X3, a BO
BTOpYIO , X4, X5, Xs, X7. KonmuuecTBo sKcriepuMeHTOB JOKHO ObITh N > 7 + 1 10 ecth > 8.
VY4uThIBasA, YTO YMCIIO SKCIIEPUMEHTOB CJIeIyeT B3ATh KPaTHBIM CTeNeHH aBoiiku, npumeM N = 16.

O6pa3zyeMm matpuily miIaHupoBanus. [ 3Toro BHagage oOpaTUMCs K MaTpHULE TOJHOTO
(axTOpHOTO 3KCIIepUMeHTa JUId Tpex (pakropoB (Tabdi. 4.2) u BeiOepeM U3 Hee ClIydailHbIM
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o0pa3oM 16 cTpok (Tak Kak B MAaTPHUIIE BCETO 8 CTPOK, TO €CTECTBEHHO, YTO HOMEPA HEKOTOPHIX
CTPOK OyIyT HOBTOPSATHCS).

CnygaitHblii BEIOOD Ta€T B IAHHOM CITydae CJeaylolue HoMepa CTOJIOIOB:

5,53,57,8,2,7,1,56,8,1,4,5,1.

Tak kak Bo BTOpOH rpymie yeTbipe pakTopa, To oOpaTtumcs K 1adin.4.3, kotopas
COCTaBJICHA JJIs YeThIpeX (PaKTOPOB U BHIOEPEM M3 HEE TAKXKE CIydailHbIM 00pa3oM 16 CTpok.
PesynbTarel BRIOOpa MPUBEICHBI HIXKE:

11,15, 4, 8, 15,6, 8, 15, 14, 3, 9, 3, 14, 12, 10, 11.

Jlyis BBIOOpA CiTydaitHBIM 00pa30M HOMEpa CTPOKH MOYKHO BOCIIOJIB30BAThCS TAOIHIICH
ciy4daiiHbIX yucel [16] nin ucnoib3oBaTh EXCel. B yacTHOCTH MOYKHO HCIIOJIB30BaTh QDYHKIHH
CJIYUC u OKPYTJIBHU3 wmu CIYUMEXY(1;16) (B 3aBicumocTH OT penakiuu Excel).

Obpazyem Tenepp OOIIYI0 MaTpUIly, KOMOMHUPYS MOJydeHHbIe CTpOokH (Tabn.4.5). Tak
nepBas cTpoka Tabi.4.5 nmojgydeHa myTeM 3amucy MOAPA]T YCIOBUN SKCIIEPUMEHTA,
COOTBETCTBYIOIINX MATON cTpoke Tabn.4.2 u 11 ctpoxe 1a61.4.3. OcTaiabHbIE CTPOKU TOTYIEHBI
aHAJIOTMYHO.

B cTonbue A 3anucaHbpl 3HaUSHUSI BEIXOIHOW BEIMYHMHEI, TOJyYeHHbIE Ha 00BEKTE TI0CTe
TOTO KaK OBLIT pealn30BaH KaX/IbIi OIIBIT, YCIOBUS KOTOPOTO MPHUBENICHBI B COOTBETCTBYIOIIEH
CTpOKE.

Jliig BbIZIeNIeHusl 3HaYMMBbIX (DAKTOPOB IO JaHHBIM Ta01.4.5 HaJ0 MOCTPOUTH AUATPAMMY
paccesinus. Takas quarpamma noctpoena Ha puc.4.1. ITo ocu OV Ha quarpamMme OTJIOKEHBI
3HaueHus BeauauHbl A. [1o ocn OX mpoBeeHO ceMb JTMHUN, COOTBETCTBYIOIINX CEMU (DaKTOpaM
X1 — X7. CrpaBa OT JIMHUN OTJIOKEHBI T€ 3HAaYEHUs, KOTOpbIe UMeNa BeTuunHa A , Korja GpakTop
oObL1 paBeH (+1), a cieBa - koraa oH ObLT paBeH (-1).

Tak, Hanpumep, crpaBa OT JUHUHU X3 OTJIOXKEHBI 3HaueHus AB ombiTax 1, 2, 4, 5,6, 8, 10,
11, 12, 15 - To ecTh 3HaYCHHUS, COOTBETCTBYIOMIHE X3 = +1.

Taxk xak cTpoku Ta6:1.4.5 NOTy4YeHbI CIIy4ailiHBIM IIyTEM, TO MOKHO CUUTATh, YTO 3HAYCHUS
(akTOpPOB YT OT JIpyra HE 3aBUCAT. JTO MO3BOJISIET KaXK/IbIi (PAKTOp aHATU3UPOBATH HE3aBUCHMO
OT OCTaJIbHBIX.

Onpenenum Uist Kax10ro (pakTopa cpeHee 3HaUeHUEe BETUUUHBI A [T TeX
IKCIIEPUMEHTOB, Koraa GakTop ObUT paBeH (+1) u 1 T€X SIKCIIEPUMEHTOB, KOTJIa OH ObLI paBeH (-
1) (cooTBETCTBEHHO 0003HAUCHBI A+ 1 A-).

[ToacueTsl Jar0T cleAyIoe BeIMYMHbL:

A1+ =252,8; Ao+ = 214,2; As+ =218.8; As+ =199; As+ = 200,25;

A1-=206,4; A2- =224.9; As.=224,3; As.=269,00; As-=241,5; A7+ = 241,3;

A7-=186,8; As+ =222.5; Ay-= 219,25.

Benuunna A1+ moka3bIBaeT, Kakoe B Cpe/IHEM 3HAUeHHE UMEET BeIMYMHa A, KOTJla BCe
(bakTopbI, KPOME EPBOTO, U3MEHSIOTCS CITy4allHBIM 00pa3oM, a MepBhIi (PakTOp OcTaeTcs paBHBIM
(+1). BenmnunHa Ai1- moKa3bIBaeT cpeiHee 3HAUCHHUE BETUYUHbBI A MPU U3MEHEHHH BceX (PaKTOPOB,
HO MOCTOSTHHOM 3HaueHuu ¢akropa X1 , paBHoM (-1). Torma pasHocTh

B1= A1+ - Ai. HazpIBaeMas BKJIaJOM MepPBOro akTopa, MOKa3bIBa€T Ha CKOJBKO B
CpelHEeM M3MEHSETCs BelInunHa A mpu uameHeHuu akropa X1 ot 3nauenus 0
(COOTBETCTBYET KOJAMPOBAHHOMY 3Ha4ueHHIO (-1)) 10 3Ha4YeHHS 5 (COOTBETCTBYET

Martpuiia sKciepuMeHTa JJisl MeTo/la CllydyaifHOro OaaHca Tabmnuma 4.5
NoeNe
®dakto Ork-
OIIBI- p aMK,A
TOB
X1 X2 X3 X4 X5 X6 X7
1 -1 -1 -1 -1 230
-1 -1 -1 1 1 188
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3 -1 1 -1 1 1 -1 -1 171
4 -1 -1 1 -1 137
5 -1 1 -1 1 1 188
6 1 1 -1 1 -1 237
7 -1 -1 1 -1 186
8 -1 1 1 -1 1 1 188
9 -1 -1 -1 1 -1 1 239
10 -1 -1 1 -1 1 -1 -1 170
11 1 -1 1 -1 -1 -1 1 340
12 1 1 1 -1 1 -1 -1 220
13 -1 -1 -1 -1 1 1 239
14 1 1 -1 1 -1 1 281
15 -1 -1 1 -1 -1 1 290
16 -1 -1 -1 -1 1 -1 1 230
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Puc.4.1. lnarpamma paccessaust st paktopoB X1 — X7

KOJMpPOBaHHOMY 3HaueHuto (+1), ( cm.tabmn.4.4).

Boiiee TouHass MeTOIMKA COCTOUT HE B ONIPEACIICHUN CPEAHETO 3HaUeHUI A+ U A, a
Jpyroil BENMYWHBL, Ha3bIBaeMoi Meauanoi. OTHAKO, PaCX0XKACHUE MEXKYy MEUAHOU U
CpeIHUM 3HaueHHWEM Ha MpaKTHKe OOBIUHO HEBEIHMKO U TaK KakK CpeJHee 3HaueHue ompese -
JATh TPOIIe, TO UCTOJIB30BaH ATOT CIOCOO.

BrimonHss BeraucneHus s BceX (PakTOPOB, HAXOAUM:

B:1 =46,4; B, =-10,7; B3 =-5,5; B4 = 3,25; Bs = -70;

Bs = -41,25; B7 = 54,5.

Ha puc.4.1 ans kaxaoro ¢akropa HaHeceHbI 3HaueHHs A~ 1 A., a Takxke BKJIaabl B.

EctectBeHHO, ueM Oobllie BKJIAJ IO BEIHUMHE (T.€. 0e3 yueTa 3HaKa), TeM CHUJIbHEE BIUSET
Ha BEJIMYMHY A U3MEHEHHUE JaHHOTO (akTopa. B 4acTHOCTH, /Ui paccCMaTpuBaeMoOro mpumepa us3
mojicueToB U U3 puc.4.1 BugHO, 4T0 HanboJiee CHIILHO BIUAIOT CAeAyIoImue GakTopsl (B OPsIKE
yObiBaHus ux BiaustHES): X5, X7, X1, X6.
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OcranbHble (PaKTOPBI BIUSIOT CYIIECTBEHHO MEHBIIIE.

Jiist 6osiee TOYHOM OIIEHKU BIMSHUS KQXKI0TO (DakTOpa MOKHO MPOU3BECTH JIOTIOJIHU -
TeNbHBIN aHanu3. [locne Toro kak HailijaeH Hanbosiee Brustomui ¢paxTop ( Xs ) ClieayeT HOCTPOUTH
JMarpaMMy paccesHUs JUIsl CJIEAYIOLIEero o BIusHUIO (akTopa ( X7 ) ¢ yueToM BKIaga pakTopa
Xs. 7151 3TOTO M3 BCEX 3HAUEHUH BEMUYMHBI A clietyeT BeiuecTh Bkiaa ¢akropa Xs (Bs=-70) B
TeX OTBITaX, rae ¢pakTop Xs npuHUMal 3HaueHue (+1).

[TosrydeHHble 3HaYeHUsT A MCIIOJIB3YIOT JUIs ONPENIENICHUS BKJIA1a CIEAYIOLIETO
¢axTopa X7 . 3aTeM HaxXOIAT YTOUHEHHBIN BKJIal (pakTopa X7 U CHOBA KOPPEKTUPYIOT BEIIMYHHEI
A st onpenenenus Bkiaaa X1 v T.1. B 1a61.4.6 BeIOIHEHBI HEOOXOIMMBIE pacdeThl, a Ha puc.4.2
MIOCTPOEHBI YTOYHEHHBIE HarpaMMbl paccestaus. M3 tabn.4.6 BUaHO, 4TO B pacCMaTpUBAEMOM
IpUMepe yTOUYHEHHBIE BKJIABI (PaKTOPOB MAJIO OTIAMYAIOTCS OT MEPBOHAYAIBHBIX 3HAYCHUH.

YToYHEHHBIC OTKIUKH U B3aUMOJICHCTBUE (HaKTOPOB Tabmuma 4.6.
NeNe x2x7| x3| x3| A | A-Bs| A-Bs| A-Bs- | Ipumeuanme
OIIBEITOB X7 X5 -B5 B7-B;
1 -1 +1| +1| 230 300 243 196 YTOUHEeHHEIE
2 -1 +1| +1| 188 258 201 154 3HAUYEeHUd :
3 -1 +1] -1 171 241 184 137 B, = 56,5;
4 +1 -1 +1| 137 207 150 103 B1=46,6;
5 +1 | +1| +1| 188 258 | 201 154 Be= -41,5.
6 -1 -1 -1 237 307 250 203
7 +1 +1| -1| 186| 256 199 152
8 +1 +1| +1| 188| 258 201 154
9 -1 -1 -1 239| 309 252 205
10 +1 -1 +1| 170 240 183 136
11 -1 +1| -1 340 410 353 306
12 -1 -1| +1| 220 290 233 186
13 -1 -1 -1 239 309 252 205
14 +1 -1 -1| 281 351 294 247
15 -1 +1| -1| 290| 360 303 256
16 -1 -1 -1 230| 300 243 196
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Puc.4.2. YrouneHnHas auarpaMmma paccesiHus uisi pakTOpOB M B3aUMO/ICHCTBHIMA

HHuorpaa kpome camoro (pakTopa 00JIbIITOE BIMSHUE HA OTKJIMK OKa3biBaeT dhPexT
B3aMMO/ICHCTBUS HECKOJIBKUX (pakTopoB. [Ipu 6obiIom komuuecTBe (HakToOpoB, Kak MOKa3bIBAET
MIPAKTHKa, OOBIYHO IOCTATOYHO YYUTHIBAThH NapHbIie 3((HEKThl B3aUMOACHCTBHUS.

[Tox sddexkroM B3anMoaeicTBUS MOAPA3yMEBAIOT MPOU3BEICHUE (PaKTOPOB.

[Tapublit 23pPexT B3auMoAeCTBHUSI MOKHO CUUTATh PAaBHOLIEHHBIM BBEJICHUIO JI0-
MOJIHUTENBHOTO (haKTOpa, 3HaYeHHE KOTOPOTO B KAXKJI0OM SKCIIEPUMEHTE PaBHO MPOU3BEICHHUIO
COOTBETCTBYIOIIMX UKCOB. Hampumep, MOXKHO paccMaTpuBaTh BIUSHUE B3aUMOJICHCTBUS
(daktopoB X1X3; X2Xs 1 T.11. KonrdecTBO Takux MapHBIX B3aUMOJICHCTBUI PaBHO B HAIIEM
npUMepe KOJIMUYeCTBY coueTanuii u3 7 no 2, To ects oymer Cr2= 21.

KonundecTBo Takux B3aMMOJEHCTBHI OBICTPO pacTeT C YBEIMUYECHUEM KOJIMYECTBA
¢dakropoB. Hanpumep, npu 16 daxkropax oHo cocrasmiser yxe 120.

Cy1iiecTByeT npaBujio, KOTOPOE MO3BOJIAET BbIACIUTH T€ (haKTOPHI, B3AUMOICHCTBUS
KOTOPBIX HAJI0 paccMaTpUBaTh B MEPBYIO odepeb. [ 3Toro Haio Ha MEpBON AUarpaMme
paccesiaust puc.4.1 oTMeTHTh BblACIAOMmUecs Touku. Hanpumep, st gpaxtopa X1 3TO OyayT
TaKle TOYKH, KOTOPBIE JIEKAT CO CTOPOHBI X1+ M HAXOSATCS BBIIIE WK HUXKE BCEX TOUCK,
TeXKAIUX CO CTOPOHBI X1- BoiaensBmmMucs OyayT Takke TOUKH, KOTOPBIE JIEKAT CO CTOPOHBI X1-.
Y HAXOJSTCS BBIIIE, THOO HIKE BCEX OCTABHBIX TOUEK, JIEKAIINX CO CTOPOHBI X1+ . AHAIOTHUYHO
HaXOJAT BBIJIENSIONINECS TOUKH JUIA BCeX OocTalnbHbIX (pakTopoB. Ha puc.4.1 Bce BhIAEISIONINECS
TOYKH MIOMEYEHBI KPECTUKOM.

B tabnune 4.7 npuBeIeHO KOJTUYECTBO BBIICISIOMIUXCS TOYEK ISl KAKI0ro (pakTopa,
TeXAIUX cO CTOPOHBI (1) 1 (-). [IpaBuiIo COCTOUT B CENYIOIIEM: B MIEPBYIO OYepeb HAJIO
paccMaTpuBaTh MapHbBIE B3aUMOICHCTBUSA, TeX PaKTOPOB, Y KOTOPBIX BEPXHUE YaCTH AUATPAMM
paccesiHusI TOJOO0HBI, a HIDKHUE SBISIOTCS 3epKaTbHBIM 0ToOpakeHneM (cm.puc. 4.3) unm
Ha000POT - BepXHUE ABISIOTCS 3epKaIbHBIM OTOOpaKEHHEM, a HIDKHHE 1000HHI (cM.puc. 4.3). B
HAIlIEM IIPUMEpPE CIEAYET B IIEPBYIO OUEPEb PACCMOTPETh B3auMoAeHCTBUS X1X3, X1X2, X2X4,
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X2Xs, X2X7,X2Xe6, X3X4, X3X5,X3X7. B 1a01.4.6 my1s1 mpuiMepa nMpuBeIeHbI CTOJIOIBI TSI
MOCTPOCHUS B3auMoieicTBUl (pakTopoB X2Xs, X3Xs, X3X7.

KoanuecTBO BEIACISIONINXCS TOUEK Taomnuua 4.7
daKTOp X1 X2 X3 X4 X5 X6 X7
+ 1 0 3 1 7 1 3
- 3 3 0 1 2 3 3

PacyetoMm nosryueHsl ciaeayromme 3HaueHusI:

A25+=191,67; Azs.= 238,4; Asr+ = 222,62; Az7-=219,12; Aszs+ =188,71,;
A3zs-=245,89; Bos = -46,73; Bs7 =3,5; Bss =-57,18.

Takum oOpa3om, eCTBUTENBHO, BA U3 TPEX OTOOPAHHBIX IJIs IPUMepa B3aUMOACHCTBHIA
OKa3aJIMCh I0CTATOYHO OOJIBIITUMHU.

PaccMoTpeHHBIE B 3TOM pa3jiene METOAbI TO3BOJISIIOT BHIMTOJHUTH MEPBUYHBINA aHATU3
uHpopmanuu oToOpaTh Hauboaee BaXKHbIE PAKTOPHI, HA OCHOBE KOTOPHIX 3aTE€M MPOBOIST
0oJsiee AeTalbHOE NIAHUPOBAHUE U BBHIMOJTHEHUE HKCIIEPUMEHTOB, MO3BOJISOIIEE JOOUTHCS
ONTUMAIBHBIX YCIOBUM BEJCHUS TEXHOJIOTHUYECKOTO Mpolecca.

5. Poab MaTeMaTH4eCKOM MOJeJIU B IVIAHUPOBAHUM IKCIIEPUMEHTOB

OcHoBHas HICA TCOPUU IIIAaHUPOBAHUS SKCIICPUMCHTOB OCHOBAHA HA TOM
MMOJIOKCHUHU, UTO BbBIXOJHAA BCINYHNHA, KOTOPAA NPCACTABIACT OCHOBHOH HUHTCpPEC B
pPEe3YyJabTAaTC SKCIICPUMCHTA MOXKCT OBITH BbIPpAXCHA MaTE€MaTHYECKOM 3aBHUCHUMOCTBIO OT
HCKOTOPLIX BJIHUAKOIINX HAa HEC IICPEMCHHBIX — (I)aKTOpOB. OObIYHO BH] 3TOM 3aBUCHMOCTH
HCHU3BCCTCH. OI[HaKO B PC3YJIBTATC SKCIICPHUMCHTA MOXKCT OBITH IOJIyd€Ha HCKOTOpasa
3aBUCUMOCTbB, OTpaXKarouiasa BJIUSIHHUC (I)aKTOpOB Ha BBIXOJHYIO BCINYHNHY — OTKIIUK. Takas
3aBHCUMOCTb MOYXET OBITh OUEHb Jalieka OT HEM3BECTHOM AeHCTBUTEIbHON 3aBUCUMOCTH.
O,Z[HaKO OHa B OrpaHquHHOﬁ 00J1acTH U3MEHEHUS (I)aKTopOB MOXCT BIIOJIHEC
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YIOBJIETBOPUTEIBHO OTPAXKaTh UX BIUSHUE HA OTKIHUK. TaKyr 3aBUCUMOCTb Ha3bIBAIOT
MaTeMaTU4eCKOd MOJENbI0 PEalIbHOTO 00BEKTA.

YpaBHEHHS MAaTEMAaTHYECKUX MOJEJIEHN ABJISIOTCS OCHOBOM METOJOB MJIAHUPOBAHUS
3KCIIEPUMEHTOB.

PaznuuaroT MeTOBI MOJIy4EHUSI MATEMATUYECKUX MOJIENIE, OCHOBAHHBIEC HA
HaOJIOICHUU peabHBIX 00BEKTOB — IKCIIEPUMEHTAJIbHBIC W METOJbl, OCHOBAHHBIC Ha
TCOPETUYCCKHUX 3aKOHAX, OMMCHIBAOIINX ICHCTBUE 00OBEKTOB — TEOPETUUECKUE METOIHI.

[InasnupoBaHUE DKCONEPUMEHTOB OPHUEHTHUPOBAaHO
Ha SKCHNEPUMEHTANIbHB U METOJ.

[IpeaBapuTenbHO N0JKHA OBITH BRIOpPaHA BBIXOJAHAS BEJIMYWHA, OTHOCUTEIBHO
KOTOpPOH OyJeT mojydyeHa MaTeMaTU4eCcKasi MOJIEIb U OCHOBHBIEC BIHAIONINE HA HEE
(baxTopHI.

Bug mateMatudeckoid MOJENIM ONMPEAEISETCA B IEPBYIO OUepenb TOW 3amayeu, s
peumeHus KOTOPOW €€ OTHICKUBAIOT.

Hwuxe paccMOTpeHbI METObI INIAHUPOBAHUS IKCIIEPUMEHTOB MTPUMEHUTEIBHO K MIOUCKY
ONTUMAJIBHBIX PEKUMOB 00BEKTA. DTO O3HAYAET, YTO LIEIBIO MNIAHUPOBAHUS SIBJISIETCS] HE TOJIBKO
MOJTy4eHUE MAaTEMATUYECKONW MOICNIN, HO M UCTIOJIb30BAHUE HOJIENH JIJIsl YAyUIllIeHUs padoTh
00bekTa uccienoBanuid. [Ipu 5ToM 0CHOBHOE BHUMaHUE OyJIET COCPEIOTOUCHO Ha
MIPOMBIIIJICHHBIX, @ HE Ha JTAOOPATOPHBIX YCTAaHOBKAX.

6. IlpyHUMIIBI ONTHMHU3AaUUHU POMBIIIJEHHBIX 00bEKTOB

B mpoun3BOACTBEHHBIX YCIOBUAX (AKTOPHI ATO Yallle BCETO YIPABISIONIHE
BO3JIEMCTBUS, PEXKHUMHBIEC MapaMEeTPbl MPOU3BOJICTBEHHBIX YYaCTKOB MJIM LI€XOB, 3HAYEHUS
pPacXx0/0B SHEPTOHOCUTENEH U T.I., KOTOPBIE MOKHO U3MEHSATH B ONPEEIEHHBIX
npexaenax. meercs Takke BbIXOJHAs BEJIUYMHA YIPaBIIeMOTro 00bEeKTa, Ha3bIBaeMas
OTKJIMKOM, KOTOpasi 3aBUCHUT OT ATUX YIPABJSAIONINX BO3AEUCTBUI. B 3TOM ciyuae
CTaparoTCs NOJYYUTh ONTUMAJIbHBIE 3HAYEHUS YIIPABISIONUX BO3IEHCTBUM, €CIIU B
HEeOONBIINX Mpeaesaax U3MEHSITh YIPaBISIOMe BO3ACHCTBUSA U CIAECAUTh MIPU 3TOM 3a
M3MEHEHHUEM BBIXOJHOW BEJIMYUHBI YIPABISIEMOT0 00BEKTA.

NmeHnHO mOoTOMY, YTO peyb UJET O ACHCTBYIOIINX MPOMBIIIJIEHHBIX 00BbEKTaX
CIelyeT YYUThIBATh UX 0COOCHHOCTH.

OCHOBHBIMH OCOOCHHOCTSIMU MPOMBILIIEHHBIX YCTAHOBOK SABJISIIOTCS CIEAYIONIHE:

1) [IpomblneHHbIH 00BEKT BBIMYCKAET MPOJAYKIUIO, B CBA3U, C YEM OOBIYHO HE
JIOMYCTUMBI pe3Kkue u3MeHeHusa GakTopoB. Pe3kue usmMeneHuss GakTopoB MOTYT BbI3BAaTh
MOJIHYIO pa3iajKy Mpolecca. ITO B CBOI OU€pe/lb MOBJIEYET SIKOHOMUUYECKHE TTOTEPH.

2) [IpomblneHHbIH 00bEKT paboTaeT B TeUEHUE JIUTEIBHOTO BPEMEHH. 3a 3TO
BpEMS MOTYT U3MEHUTHLCS YCIOBHS pabOThl, HAIPUMEpP, KAYECTBO PEareHTOB, TBEPAOCTH
pyasl B 3a00€, collepkaHue MOJEe3HOT0 KOMIOHEeHTa B pyAe. CieqoBaTenbHO,
HEJO0CTAaTOYHO OJJHOKPATHO HACTPOUTH PEKHUM MPOMBINIIEHHOTO 00beKTa. Pexxum Hamo,
MOCTOSSHHO noiacTpauBarh. MIHaue roBopsi, Na1aHUpPOBAHUE SKCIEPUMEHTOB C
[EebI0 OMTUMHU3AIUH PA0OTHl JEHCTBYIOMIET0 00BEKTa CIEAyeT OCYIECTBIAATh HE M P € P
BIBHO .

[InanupoBaHue SKCTIEPUMEHTOB Ha MPOMBIIIJIICHHBIX 00BEKTaX COUeTaeT B cebe Kak
SMIIMPUYECKUE AEHCTBUS, OCHOBAHHBIE HA ONBITE MPOU3BOJACTBEHHOTO MEpPCOHAaNa,
3ApaBOM CMBICJE, 3HAHUH ONTUMH3UPYEMOTO 00BbEKTa, TaK U TOUHbIE MAaTEMAaTUYECKHUE
MIPUEMBI.

CymecTByeT 1eNbli psil aITOPUTMOB NIAHUPOBAHU S AJIs ONTUMHU3ALUA
MPOMBIIIIEHHBIX 00beKTOB. Cpenu Hauboliee pacpoOCTPAaHEHHBIX HAJJO OTMETUTh METOJ]
3BOJIIOIIMOHHOTO MIaHupoBaHusA bokca, BpanjaeMoe 3BOJTIOINMOHHOE MJIaHU POBAHUE,
cllydallHO€ 3BOJIIOIIMOHHOE MJIaHUPOBAHUE, MOCIEA0BATEIbHBIA CUMIIEKC-METOM, METO T
bokca — Yuncona.
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Bce 3T MeTo1bl IJIaHUPOBAHUS UCHOIB3YIOT ISl ONTUMU3AIUU CIEAYIOLHE
NPUHIUATIBL:

1) HpuHouun npousBoacTBa HHPpopManumum. I10T
NpUHIUI TpeOyeT, 4TOOBl HApPsIAy C TOBAPHOM NPOJYKIMEH TEXHOJOTHUUECKUH MpoIece
"BeIpabaTeiBan" nHPOpMAU0. TOMBKO YIUTHIBasi CTOUMOCTb, KOJIMYECTBO U KAa4ECTBO
3TO MHOpPMALUK HApSAYy C YUETOM TaKHUX IOKa3aTeslell KaKk KOJIUYECTBO U KaUyeCTBO
MPOU3BOICTBEHHOM MPOAYKIMHU, MOKHO OLIEHUTh TEXHOJIOTMYECKUM MPOIECC B LIEJIOM.

[IpuaIIMT TpOU3BOACTBA HHPOPMALIUU TPEOYET, YTOO yUUTHIBAIACH CTOUMOCTD
nonydeHuss nHGopManuu. ITO 03HAYAET, YTO JJISI TOTO, YTOOBI MOJTYYUTh HHOPMAIIHIO O
MOBEJICHUHU YIpaBIsieMoro o0bexTa (a 6e3 3Toit nHpopManuu HEBO3MOKHO BBIBECTH
00BEKT Ha ONTHUMAJIBHBIN PEXHUM PabOTHI), HEOOXOAUMO MPOBECTH HEKOTOPHIE
JKCIIEpUMEHTHI. B mpolecce 3kcnepuMeHTOB CleyeT U3MEHATh PaKTOPHI U CIEIUTH 3a
BBIXOJHBIMH BelUUuHaMU. [lanbHelmas o0paboTka 3TOM HH(OpMaIUKU O3BOJUT BHIBECTU
00BEKT Ha ONTUMAaJbHBIN pexuM. OJHAKO, B IPOLIECCE TAKUX IKCIIEPUMEHTOB YacCTh
PEXKUMOB MOT'YT OKa3zaTbcsa Hed(pPpeKTUBHBIMU. ClelyeT MOHUMATh, YTO MOTEPH, KOTOPbHIE
MpHu 3TOM OyAyT - Hen30eXHbI. DTO Ta "muara", KOTOPYI MPUXOJUTCS HECTH 3a MOJIyde-
HHE UHPOpPMALUHU.

2) Mpuauwun NMOKAa4YuUBaAaHUIA npomecca.B
COOTBETCTBHMU C 3TUM NPUHIUIIOM PEKOMEHYETCs JJIs MOoJydyeHUusI uHpopManuum akTUBHO
BMEIIMBATHCS B X0/ TEXHOJIOTUYECKOTO Npolecca. BMemarenbcTBO, 0OJHAKO, HE JOJIKHO
OBITh "TpyOBIM", HO HOJXKHO OBITH 00s13aTENBHO lLieJEeHaNpaBlIeHHbIM. BMemaTenscTBo B
MpOIeCcC COMPSKEHO C PUCKOM MOJy4aTh MHOTIa HECKOJIBKO XYAIIYI0 TPOAYKIIUIO U
TpebyeT onpeaeIeHHbIX 3aTpar.

3) [Ilpuanunm BeEEOgEenNeHUSN cCUTHamna Ha GpoHE
omyMma.

B cooTBeTcTBHM € 3TUM NPUHLUIIOM TpedyeTcst N1yOaupoBaTh peKUMBI Ipolecca.
Takoe nyOnupoBaHUe B COYETAHUU C YCPEAHEHHEM PE3yJIbTAaTOB MO3BOJISIET BBIICINUTH
ONTHUMAJbHBIN B JaHHBI MOMEHT PEXUM. YUUTHIBAs HEOOJIBIIYIO BEIUUYNHY U3MEHEHUS
YHOPaBISAIOMIUX BO3ACHCTBUM U BIUSIHUE HA TEXHOJOTUYECKU i IIPOI[eCC BCEBO3MOXKHBIX
HEKOHTPOJIUPYEMBIX ClIy4alHBIX BEJIUUYMH, 0€3 TaKoro AyOJIMpOBaHUS HEBO3MOXKHO
CKa3aTh,- YeM BBI3BAHO U3MEHEHUE BBIXOJHON BEIUYUHBI 00BEKTA: U3MEHEHUEM
YHPaBJISAIOIMIMNX BO3ACHCTBUM UM U3MEHEHUEM HEKOHTPOJUPYEMBIX CIydallHbIX (PaKTOPOB.
B nepBoM ciiyyae u3MeHEHHE BBIXOJAHON BEJIUYUHBI ABJISETCS MOJE3HBIM CUTHAJIOM, BO
BTOPOM — «IIYMOM)»

4) IIpwuHamun oOpaTHOMW CBIA3WU.

B cooTBeTCTBUM € 3TUM HNPUHLHUIOM TpeOyeTCs HaKalIMBaTh U MOCTOSHHO
aHaJIM3UpOoBaTh MH(OpMaILHI0 00 U3BMEHEHUHU OTKJIMKA ylpaBisieMoro oobekra. B
OmnpeJ/ieIeHHbIi MOMEHT BPEMEHU Ha OCHOBAHUM HAKOIUIEHHOM MHpOpPMaLUU CleayeT
IepeHaJaJuTh peXUM 00beKTa. 3aTeM HaJl0 YK€ JJIsl HOBOT'O peKMMa HaKaljauBaTh
nHpopManuoo. TakuMm myTeM peanu3yroT oOpaTHYIO CBS3b.

Pemenue o ToM, B KaKOi, MOMEHT CJIEJyeT NePEHAIAAUTh PEAKUM 00BEKTAa MOTYT
NPUHUMATh KBAJU(PULIUPOBAHHBIE CIIEUATUCTHL. B 3TOM cilydyae uMeeT MecTo Tak
Ha3plBaeMasi T€e X HOJOTrMuyeckas oOpaTHasg CBSA3b.

Mo>HO Tak)Xe NPUHATH pelIeHue O MepeHanagke pexnma o0beKTa Mo YUCTOo
(GbopManbHBIM, BHIUYUCISIEMBIM ITOKA3aTENSIM.

B sTOM ciiyyae roBopSAT O HUIMYMU D M T U P U 94 € C K O |
obpaTHOMW CBSA3H.

5) IpuHuouun aganTtTamnui.

B cooTBeTCTBUM C 3TUM MPUHLUHUIIOM TpedyeTcs, 4TOObl IPUMEHEHNUE NPUHIIUIIOB
[) - 4) ocymecTBIsIIOCH TOCTOSIHHO, @ HE DTIU30AHYECKH.

PaccMoTpuMm crnenyromui npuMep.

ITpuwmep. Hapuc.6.1 nokasan ynpaiusieMblii 00bekT. OTKIUKOM Y 3TOTO

n "
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00BEKTa SBISIETCS €r0 MPOU3BOIUTEIBHOCTh. YIIPABISAIONIMMHI BO3ICHCTBUSIMHU SBISIOTCS
nBa ¢akrTopa:

X1 - yacToTa BpalleHus aABurartesss 1 Xz - pacxoJl BOJbl, [10/1aBaeMOii B
TEXHOJOTHYECKUI arperar. 3HaueHus BenuduH X1, X2 3aJal0T peKUM pabOTHl 00bEKTA.
Tpebyercs naiitu X1, X2, KOTOpble 00ecrneyaT MaKCUMaIbHYIO TPOU3BOAUTEIBHOCTH
o0bekTa Y. DTo onTUManbHbIe 3HaYeHUus pakTopoB X1 u X2 .

[IpyMeHUTENbHO K JaHHOMY IPUMEPY U3JI0KEHHBIE MPUHIUIIBI MOXKHO
KOHKPETU3UPOBATh CIEAYIOUIUM 00pa3zoM.

[IpuHUUI nepBbIA YyTBEPKIAET, YTO 3aMepsisd, U3MEHASA U aHAIU3UPYS U3MEHEHUS
X1, X2, Y, MOXKHO HaTU onTUMabHbIe 3HaUeHUs X1, X2. KonuuecTBo 3amepoB, yactora
M3MEHEHHUH U BeJMYnHa u3MeHeHni X1, X2 onpenensioTcsa YdKOHOMHIECKUMH coo0pa-
KEHUSIMH: CTOMMOCTBIO 3aMEPOB, CTOMMOCTBIO MPOAYKIIMH, BOSMOKHBIMHU yJIyUIll CHUSIMU
paboTHI yrpaBiasieMoro 00beKTa.

Pacxoa pyasl
X2 YapaeaaeMbli
00LEKT IIpoH3BOOHTER
HOCTh
Y
YacToTa BEpame-
X1
HHA

Puc.6.1. YopaBnsiemblii 00bEKT

[IpuHIIUT BTOPOH yTBEPIKIAET, YTO ISl ONMPEACICHHS ONTUMAIBHBIX 3HaUCHUU X1,
X:HaJg0 U3MEHATh UX B HEOOJbIIUX MpeesiaXx OTHOCUTEIbHO HadaJbHbIX 3HaueHu. [Ipu
3TOM MHOTJa Oyner HaOmronaThest 0OJbpInas, Y4eM BHaYase, MPOU3BOIUTEIBHOCTh, HHOT 1A -
MEHbIIass. AHATU3UPYs pe3ylbTaThl H3MeHeHUs X1, X2 MOXKHO CJIeaTh BBIBOJBI O TOM,
KaK HaJl0 UX U3MCHSATH JIJIs TOJTYYCHUS MAKCUMAJIbHOW TPOU3BOIUTEIBHOCTH.

B cooTBeTCTBHU ¢ MPUHIIUIIOM TPETHUM HAJ0 HECKOJBKO pa3 Mpo ayO0IupoBaTh
Kbl PEKUM M HAWTHU CpeJHee 3HAUCHHUE MPOU3BOUTEIIHLHOCTH IIPU OJIMHAKOBBIX
pexxumax. ToJbKO eciiu CpeHsisi MPOU3BOIUTEIBHOCTh 0OJIbIIIE HAYAIbHOH, MOXKHO
rapaHTUPOBaTh, YTO pacCMATPUBAEMBII PEKUM JIydllle HavyalbHOT0. ECitn e Kakoii-To
PEXKHUM OJIMH pa3 OKa3ajcs JIydllle Ha4aJIbHOTO, HO IPU MOBTOPEHUU M YCPETHCHUH BBIXO/I -
HOM BEJIMYUHBI MOKA3aJl B UTOT€ MEHBIIYIO CPEHIOI0 MPOU3BOAUTEIBHOCTD, TO
HaOJI0JaBIIeeCs B IEPBbIH pa3 YBEJIUUYCHHUE MPOU3BOIUTEILHOCTH BHI3BAHO IIYMOM -
CIy4alHBIMU HEKOHTPOJIUPYEMBIMH U3MEHECHHUSIMH B paboTe 00beKTa.

[IpuHIUT YeTBEPTHIN YTBEPIKIACT, UTO MOCIEe MHOTOKPATHBIX U3MeHeHui X1, X2
perucTpanuy NpoOU3BOIUTEIBHOCTH Y HACTYMUT MOMEHT, KOT/1a MOYHO
KBATU(PUIUPOBAHHO MPUHATH PEIIEHUE O HOBBIX 3HaUeHHUAX X1, X2, KOTOphIe oOecreyar B
CpelHeM OONbIIYI0 MPOU3BOAUTEIBHOCTD, UeM MpexkHUe 3HaueHus paktopoB X1, Xz, Tak
OyaeT peann3oBaHa oOpaTHas CBS3b.

[MpuHUIUD OATHINA YTBEPXKIAET, YTO CIAEAYeT I HOBBIX 3HaueHUN Xi, X2 Ha4aTh
nokayuBaHue u HaOmoaeHue 3a Y . Ecnu 9TOTO HE AenaTh, TO BCIEACTBHE U3MEHEHUS CO
BpEMEHEM, HallpuMep, Ka4ecTBa ChIPhs WIIU H3-3a APYrux npuduH Xi, X2, KOTOPBIE
obecrneunBalOT ceifuac MaKCUMaJIbHYIO TPOU3BOIUTEIBHOCTD, Y€PE3 HEKOTOPOE BpeMs
ONITUMATBHBIMHU yKe He OynyT. CrnenoBaTelbHO, ONIpeAeIeHUE ONITUMATbHBIX 3HAYCHU I
(hakTOpOB HAJAO BECTU HEMPEPHIBHO.
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7. Chy4daliHoe 3BOJIDLMOHHOE IUIaHupoBaHue (MeToa PEBOII)
Meton PEBOII nonyuun cBoe Ha3BaHHME OT COKpAILEHUS aHTJIUICKUX CI0B, O3HAYAIOUIUX
cly4aiiHO€ 3BOJIOMOHHOE IJIaHUpoBaHue. ONHUILIEM IO IaraM ajJropuTM Cily4alHOIr o
9BOJIIOIMOHHOTO MJIAHUPOBAHUA.

[lar I . BeiOuparoT BeIXOAHYIO BEJIUUUHY, Ha3bIBAEMYIO OTKJIMKOM U COCTaBJIAIOT
nepeyeHb pakTopoB. Hukakux orpaHMYeHUN Ha KOJIUYECTBO (HAaKTOPOB HE
HakJiagpiBaeTcs. M3 TEXHONOIrMUECKUX YCIOBUN 3aJjal0T AMANa30H U3MEHEHUS KaXKJA0T0
dakTopa (AmMamnazoH BapbUPOBAHMS).

Hlar 2 . [Ins kaxaoro ¢pakTopa BBOAST MIKAJTy U3MEHEHUN W BHIOMPAIOT HAYaIbHOE
3HaueHue. HanmeHbIee BO3MOXKHOE 3HaUeHHE (DaKTOpa MO HOBOMW IIKaJle CYUTAIOT
HYJEeBbIM. MaKkcHuMallbHbI€ 3HaU€HUS BCeX (PAKTOPOB JOJKHBI ObITH 0003HAUYEHBI OJTHUM U
TEM K€ YCIIOBHBIM 3HaueHueM. Yamie Bcero BeiOupatoT 3Hauenue 10,0 (BO3MOXKHO U
npyroe 3HaueHue). HauanpHoe 3HaUYEHHE KaXA0TO (paKTOpa MOXKET OBITH JIIOOBIM BHYTPHU
3T0# oOnactu. OOBIYHO, €CJIM HET HUKAKOM TOMOJHUTEIbHON NHPOPMAILUU B KaUeCTBE
Ha4aJbHOTO 3HAYEHUS 110 HOBOM IIKaie OepyT 3HaAaUYEHHUE, paBHOE CpeJUHE Hana3oHa
JOMYCTUMBIX U3MEHEHUH.

Ha neiictByroniem o0bekTe NPOBOJAT SKCIEPUMEHT — YCTAHOBKY HayallbHbBIX
3HaueHu# ¢pakTopoB. HecMoTps Ha TO, 4TO BCe HayalbHbIE 3HAYEHUS B IEPBOM
SKCIIEPUMEHTE MPUHSATHI B YCIOBHBIX €UHULIAX NTPHU BHINOJHEHUU IKCIIEPUMEHTA BCE
HavaJbHbIE€ 3HAUYECHUS YCTAHABJIMBAIOT B HICTUHHBIX €CTECTBEHHBIX eIMHUIaX. B
nanpHeineM Ha 00beKkTe Bce (aKTOPhl YCTAHABIMBAIOT B Ka)KJA0M dKCIIEpPUMEHTE B
UCTUHHBIX €AUHHIIaX, a BCI0O 00pabOTKy pe3yiabTaTOB OCYIIECTBISIOT B €JUHUIIAX
YCIOBHOM IIKAJIBI.

[ar 3 . Cny4aitHpIM 00pa3oM BeIOMpaAET ciaeayonuil pexxuM. s Beidopa
CIy4alHBIX YMCEJ MOYXHO MCIOJIb30BaTh DBM, TaOnuusl ciiydaiHbIX Yuces, QyHKIIUU
Excel, dyukuuu floor u rand Matlab. Oxnako, aias ynpomeHus pacuyeToB B
MPOU3BOACTBEHHBIX YCIOBHUIX OBLI pa3paboTaH crenuanbHblid npueM. s Kaxaoro
(dbakTopa BeIOUparoT oaHO U3 10 Bo3MOXHBIX cnydaHbIx uucen 0, 1, 2, ..., 9. BeiOpannoe
YUCJI0 TIpeo0pa3yoT B HOBBIM YPOBEHb KaxA0T0 dakTopa, 6iaromaps 4emMy moJydarT
HOBBIH pexxuMm. [IpeoOpazoBaHue OCYLIECTBISIIOT 110 BBIPAXEHUIO

D = di%/C (7.1),

rae di - cnyyaiiHoe yncio u3 Maoxkecta 0, 1, ..., 9,

Dj - gucno, npubapisieMoe K MpeaplAyIlIeMy 3HaUeHUI0 (hakTopa;

C -KOHCTaHTa;

| - TeKyI[uii HOMEpP pexuMa.

PacueTrs! mo BeipakeHuto (7.1) MOBTOPSIIOT IS KaXXA0TO U3 (PAKTOPOB.

3Hak nonydeHHoro yucia Di takxe BeIOMpaOT ciydailHO 1o xpebuto, mo taduuie
CAy4alHBIX yncels aubo ¢ momouibio IBM.

Benuunna C BooO1ie roBopsi, mpou3BoJibHa. YeM oHa OoJbllle, TeM MEHBIIE
no6aska Di u Tem Onmke HOBoe 3HaueHue pakTopa k npeasaymemy» Muoraa C cuuraror
MOCTOSTHHOM BETMYMHOM Ha MPOTSHKEHUU BCEro mpoijecca ontTuMmuianuu (Hampumep, C =
40). Bo3M0XHO Tak)Ke UCIOJb30BaHUE nepeMeHHol BennuuHbl C. B 3ToMm cnyyae BHaudane
C GepyT HeOOMBIINM, a IO Mepe MPUOIHKEHUS K ONTUMYMY yBenuuuBaiot. CtapatoTcs
BBIOpaTh BenuuuHy C Tak, 4TOOBI BO BCEX ciydasX u3MeHeHUue pakTopa He mpebimano 20
% oT MakCUMalbHOTO ero 3HadeHus, paBHoro 10, t.e. Di< 2. CaenoBatenspHo, C > 40 (Tak
kak 92 = 80). O6b14HO HaunHAIOT co 3HaveHus C = 40 .

Hlar 4 .Bei6uparoT ciyyailHO 3HaK KaxJaoi go06aBku Di u ycioBus HOBOTO
pexuma. O603HauuM ycioBHs (T.€. 3HAUCHUS BCeX (PAKTOPOB) | -0T0 pexuMa uepes
Ei.Torna

Ei+1 =Ei+ Di (7.2),
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rae Ei+1 ycnmoBus i+1l-oro pexuma;
Ei - yclloBus | -OTO pexuMma.
Ha neiicTByromeM 00bEKTE pealn3yOT HOBBIH PEKHUM U PETUCTPUPYIOT OTKIIHUK.

a) Ecnu OTKJIMK B HOBOM PEXHUME JIydIlle, YeM B IPEIKHEM, TO UMEET CMBICI
HNEepelTH K CICAYIIEMY PEXKUMY, UCIIOJB3Ys Ty K€ CaMylo 10 0aBKYy
Ei+2=Ei+1+ Dj (7.3)

Takoil cTpareruei cienyeT Mojab30BaThCAA0 TEX MOP, MOKA OTKIUK HE HAYHET
yxyamarbcesi. Kak TOJBKO OTKJIMK HAYHET yXyJLIaThCs CIEAyeT MEPEUTH K MYHKTY 0).

0) Ecnn HOBBINM OTKIIMK XYK€ CTAPOro, UCIOJIB3YIOT CHOBA NIPOLUEAYPY
cly4ailHOro BbIOOpa HOBOT'O peXuMa.

[Ipumeuanne. Eciau mpu BeIUMCICHUHN 3HaYCHUN (AKTOPOB MOJTYyUECHBI HE-
peanuszyembie 3HaYeHUs (CTpoka ¢ mHAekcoM A B Tabnuie 7.1), To cnenyer:

a) €CJIM MOJy4eHHOE YNCII0, YKa3bIBaIoIIee YpOBEHb (DaKkTOpa, OTPUIIATENIHHO -
M3MEHUTH €r0 3HaK Ha OOpaTHBIN;
0) €CJIM MOJIyYeHHO€ YUCIIo, yKa3blBalollee ypoBeHb (paktopa, 6oapme 10,0

(BBIXOAUT 3a PAHUIIBl JOMYCTUMBIX 3HAYEHUN), OTpaHUYUTH ero Ha ypoBHe 10,0.
Il puwmep. Huxe npusenen npumep. PaccmatrpuBarorcs 1Ba Gpaktopa u
OTKJIMK, KOTOPBIN CclielyeT MaKCUMU3UPOBaTh. Y CIIOBUS ONBITOB MpUBEAEHBI B Tabd. 7.1.

TexHonmornueckue orpanndeHus Ha pakTopel X1, Xz cieayromue: -1 < X1 < 2, -4 <
X2<6;

Ecnu cunrath, 4TO pa3HUIla MEXIy MUHUMAIBHBIM U MaKCUMaJIbHBIM 3HAYCHUEM
daktopa X (i =1, 2) coorBerctByeT 10,0 YCIOBHBIM €IUHHUIIAM, TO MOKHO MOJTYyYHTh
dbopmyny mepecueTa 100aBKU K 3HaUYCHUIO (paKTOpa

AXi= Di(ximax - Ximin)/lo (7-4),
rae A Xi- ucTuHHas 100aBKa K 3HAYCHHIO (paKTopa;

Di - ycnoBHas go6aBka K 3HaUeHHUIO pakTopa.

Jlnst mpuBeAeHHBIX BhINIE 3HaYeHUU PakTopoB umeeM AXi = 0,3D1, AX2= Dy,
Hauanwsubie 3HaueHus ¢pakropoB npuMeM cieayromumu: X1 = 0.5; Xz = 1. D10
COOTBETCTBYET B YCIOBHBIX CIMHUIIAX CICAYIOMUM 3HAUCHUAM: Xiyc=5 ; Xoye™ 5.

B naneHeiimem uaaexc "yc" miis yCIOBHBIX 3HAUCHHN OyJeM OINyCKaTh,
mojpa3zyMmeBasi, 4TO MPUBOAMMbBIC 3HaAYCHUS (aKTOPOB - €CTh YCIOBHBIC 3HAUYCHUS.

Taonuna PEBOJI TabOnuna 7.1.
rs
o Ay Getrir 747 T, I ¥
r4 o g - _j": oF
@, / g
2 = &0 qez | -pa2
d £ =/ /2 S22 | ¢vaa | 83671
2 L =&l Jog| 27| S8
A -0 +9
% = @yYs0 o | 25
3 &6 +2 | Sor| guws|mo
4 Co = L5 r 2, Jeo2 | ge5| fgerm
f;? As = &y * | oz | spass
£5 Jaz | v | 295

PaccMoTpuM pexuMsl, mpuBeaeHHbIe B Ta0u.7.1. HauanbHbI peXuM COOTBETCTBOBAI
YCIOBHBIM 3HaueHUAM pakTopoB X1 = Xz = 5 (uctunHble 3Hauenusa X1 = 0,5; Xz =1). [Ipu
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3TOM MOJYyYEeHO 3Ha4YeHHue oTkiIuka Y = 52,05.

3navenus 01=1 nnsg nepBoro dakropa u di1 = 5 11 BTOPOTO MOJTYYCHBI 11O TaOJIHIIE
cinydaiinbix yncena. CooTBercTBytomue 3HaueHust D1 paccuntans o popmyne (7.1). 3nak
BenuunHbl D1 s mepBoro u BTOporo akTopa BRIOpaH CIy4aiHO.

[TepBrbIii pexxum, yCa0BHUsL KOTOPOTO 0003HAaUeHBl E1 mosyyeH cioxeHueM 3HaYeHU U
¢dakTopoB B mpenpiaymem pexume Eo c coorBercTByromumu qob6askamu D1, Tak, 5,02 =5
+0,02;4,38=5-0,62.

Kak BugHO 13 Tabn. 7.1 B pexxume  yBenuuuioch 3HadeHue Y. Pexum E;
oka3zasicsi HepaunoHanbHbIM. [locne pexuma Ez mpousBeneno popmMupoBaHue HOBBIX
3Ha4YeHU cinydarHbixX ynucen d2. Haunnas ¢ pexxuma E4, 3HaueHus Y moytu cTaOMIBHBI U
CYIIECTBEHHO BHINIE, 4eM B Hadaje npomecca (Eo ). [Ipu aTom dakrop XicocraBuser ~ 5
YCIIOBHBIX €IMHHUIL, a pakTop X2 okoyio 10 enuHUII.

DTO COOTBETCTBYET B HarypajlbHOM MacmTadbe X1~ 0,5 u Xz = 6 equHUIIAM, YTO
JOCTATOYHO OJM3KO K ONTUMAJIBHBIM 3HAYEHUAM, KOTOPBIE B I€HCTBUTEIBHOCTH JJIs
paccmaTpuBaemMoro oobekrTa coctaysinm X1=1; X, =5,

B 3akntoueHre OTMETUM, YTO HA peajbHOM OOBEKTE ONTUMU3AIIHIO HE CIEAYET
MPUOCTAaHABINBATh, & HaJO0 MPOJOJIKATh HEMPEPHIBHO.

8. IlocaenoBarenbHblil cuMiuiekc-metox (IICM)

[ICM BnepBbie ObLI NIpeasiokeH B 1962 r. DTOT METO MOJIOKUIJI Ha4ano Tak
Ha3bIBA€MOU aJanTallMOHHON ONMTHUMH3AKH (OT CJIOBA afanTalus - MPUCIIOCOOICHHE).
Peanmuzanutio pexxuma o0beKTa Mpu 3apaHee BHIOPaHHBIX 3HaYCHUAX (AKTOPOB Oyaem
Jajiee Ha3blBaTh O M BI T O M .

I[ICM coctouT U3 cepuid, Kaxaas U3 KOTOPHIX BKJIIOYAET HECKOJIbKO OIMBITOB.
Ha3nadeHnue kaxxgoul cepuu - ONpeneanuTh, B KAKOM HAalpaBJI€HUH HAJIO B JAJIbHEHIIIEM,
U3MEHATh KaXAbli QakTop (YyBEIUUYUBATH UM YMEHBIIATDH) ISl TOCTHUXKEHUS
ONTUMAaJIbHOTO 3HaueHUs OTKJIUKAa. B IICM KoJIM4ecTBO A3KCIEPUMEHTOB B KaXI0U CEPUU
CBEJIEHO K HAUMEHBIIEMY BO3MOXKHOMY UHCITY.

MuHuManbHOE KOJIUYECTBO OMBITOB, KOTOPOE HEOOXOAMMO peanu3oBaTh, YTOOBI
ONpEeAeIUTh HalpaBieHUE ABUKEHUS K ONTUMYMY 3aBUCUT OT 4yucia (pakTOpOB.

Tak, Hampumep, I ogHOTO (pakTOpa HYKHO 2 ombITa. JeHCTBUTEIBHO, MYyCTh
HMEETCs OTKJIHUK Y, 3aBUCAIIUHN OT ogHOTO (pakTopa X1 . YcTraHOBUM 3HaueHue X1 = X1,0H
3aperucrpupyem 3HaueHue Y =Yp, KOTOpO€ IPU ITOM HAOII0AaT0Ch.

3areMm ycTtaHOBUM X1 = Xi1,1 u 3apeructpupyem Y = Y1 Ilycth Tpebyercs
MakcumusupoBath Y . [IycTh, HanmpuMmep, Xi,1 > Xi,0 U 1pu 3ToM Y1 >Yo fcHo, 4TO
yBenuueHue X1 BelleT K YBelIH4YeHUI0 Y U cieayloniee 3HadyeHue Xi,2 J0JKHO OBITh 00JIb-
me Xi,1. Takum o0pa3om, peanu3anuu IByX PEeKHUMOB BIOJHE AOCTATOYHA IS
OTIpe/icJICHUS HaNpaBlIeHUs JalbHeHero n3MeHeHus GakTopos.

[ToBTOpSIS 3TH paccyX IeHUs, MOXKHO MOKa3aTh, 4TO B 00meM ciayudae s K
dbaktopoB Hago peanuzoBath K + [ onbIT (3KCIIEpUMEHT), YTOOBI ONIPEACITUTH
HampaBlieHUE U3MEHEHHS KaxJa0ro ¢akTopa, BHI3BIBAIOIIEE ONTHMHU3AIUIO IO OTKIHUKY Y,

PaccmotpuM, kak crieayer 3aqaBaTh 3HaueHUs pakTopoB Xy, Xk B
JKCIIEPUMEHTAX.

Buauane paccmoTpuMm cnydaii, koraa umeetcs aBa ¢aktopa X1 u Xz u 3aBUCAIIUN
oT HuX oTkauK Y(cMm. puc. 8.1).

Ecnu HuKkakoil JOMONTHUTENbHON HHPOPMAIIUN HE UMEETCsI, TO B IEPBOM OTIBITE
3HaueHus1 GakTopoB ( Xi,1; X2,1 ) MOTYT OBITH B3SATHI IPOU3BOJILHO BHYTPHU 00IaCTH
JOMYCTUMBIX 3HaUeHHH (Touka A). Psimom ¢ Toukoit A mpoctaBnena nudpa 30. 310 10O
3HAa4YeHHE OTKJIUKA Y, KOTOPOE MOJTYyYHIOCh, KOT/1a ObIT peaan30BaH OMNBIT MPU 3HAYCHUSIX
dpaxTopos X1 ; Xz,1.

Ecnu nononHutenpHON MHGOPMALINU HET, TO 3HAUCHUS (PAKTOPOB B CIEAYIOIIEM
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OTIBITE MOTYT OBITh TAaKXK€ B3SATHI MPOU3BOJBHO, HanipuMep, (Xi2; X22) (cM. Touky B Ha
puc.8.1). IlycTh npu 3TOM moay4eHo 3HaYeHue oTkiauka Y= 40. PaccmoTpum, Kak
BBIOpaTh 3HaueHUsT GakTopoB (X3 ; X2.3) B TPETHEM OTIBITE.

SlcHo, yTo Mo-BUAMMOMY Ha TUHUU AB Y Oyzaer meHsbuie, 4yeM B Touke A U Oojblie,
yeM B Touke B. Ecnu, Hanmpumep, uHTepec nmpeacTaBiaseT yBeIuueHUue OTKINKa Y, To U 0e3
JOTIOJTHUTEIbHBIX SKCIIEPUMEHTOB SICHO, UTO CIEAYIONIYI0 TOUKY Ha NTuHUU AB OpaThb
HenesnecoobpasHo. Jltoboe npyroe pacnookeHue TpeTbeil Touku

X2

i

1,3 ‘rf,i

Puc.8.1. Cumniekc B 1ByX(akTOpPHOM MPOCTPAHCTBE

0y

MPUBOJUT K TOMY, 4TO B Tiockoctu X10X> TOYKH 00Pa3yrT reOMETPHUUYECKYIO
burypy - TpeyroibHuK. Y 100HO B35Th MPABUIbHBINA TPEYrOJbHUK.

Tpu Touku, pacnonoX)eHHbIe IPU ABYX (aKTOpax B BUJAE MPABUIbHOTO
TpeyrojbHUKa, 00pa3ylOT reOMETPUIECKYI0 PUrypy, Ha3bIBAEMYIO
CHMIOIJIEKCOM . AHaIOTUYHO, €CITU UMeeTcs Tpu dakTopa, TO HAJJO UMETh
MHHHUMYM YEThIpE SKCIEPUMEHTAIbHBIE TOYKH, PACIIOJOXKHUB UX B IPOCTPAHCTBE TPEX
(dakTopoB B Buae TeTpasdapa (cMm. puc. 8.2). Ha puc. 8.1, 8.2 mo ocsam koopauHat
OTKJIaJIbIBAIOTCS 3HAYCHUS (PAKTOPOB.

Cuctrema KoopaAHMHAT, B KOTOPOH MO OCSIAM
KOOpPpAMUHAT OTKNAaJgBBAaWT 3 H a 94 € H U 4
bakTopoB, Ha3bBaeTcsada GaKTOpPHBM
ONPOCTpPAaHCTBOM.

B oOmemM cnyuyae CUMNOIEKCOM Ha3B BaeTcCHd
reomMmeTpuueckas ¢urypa, obpaszoBannHnas K+ |
TOYKOMHN, NexamumMu B PAaKTOPHOMIOPOCTpPAaHCTBE
pasmMmepHocTu K MW He mpuHaAaANEXKaU UMU
NOJONPOCTPAaHCTBY MEHbBIMENW pPa3sMEepPHOCTH.

Tak, Ha JIOCKOCTU, CUMILIEKC 3TO 3 TOUYKH, HE JIekKAIIUEe HA OJTHOU npaMoii. B
TPEXMEPHOM MPOCTPAHCTBE - 4 TOUKU,HE JIekKAIINe B OJHOU MIOCKOCTH.
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PI/IC.8.2. CumMmnnexkc B TpexhpaxkToOpHOM

NpOCTpPaHCTBE

[Ipu yucne ¢pakTopoB, OONbIIEM TPEX, HATJIAAHO U300pa3UTh CUMIIIEKC
HEBO3MOYKHO, OJTHAKO OCTAIOTCS CIPaBEJIMBBIMU OTIPECICHHbIC COOTHOIICHUS MEXTY
KOOpJAMHATAMHU CUMILIEKCA.

B IICM 3HaueHus GpakTOpoOB B KaXJOM peKUME (OMBITE) COOTBETCTBYIOT
KOOpJAWHATAM BEPIIUH CUMIIJIEKCA. 3HAUYCHUS OTKJIMKA, MMOJyYE€HHBIEC IMPU ATOM,
MOKa3bIBAIOT, KaK CJIEAYET BHIOpATh HOBYIO TOYKY B (PaKTOPHOM MPOCTPAHCTBE, TO €CTh
HOBBIC 3HAUYCHUSA (PAKTOPOB.

I[ICM nenecoo6pa3HO UCIOJIB30BATH NMPH 00JIBIIOM YHucie GaKTOPOB U MPHU
0OJBIIIOM YPOBHE NTOMEX, BIUSIOMMUX HA OTKIIHK.

Ecnu ycnoBuThcs HadanpHbIe 3HAUYCHHS (PAKTOPOB 0003HAYAThH Yepe3 HYIb,
HavyaJIbHOE 3HAYCHHUE, YBEIMYEHHOE HA NIpUpalleHue - yepe3 + I, a HauyanbHOE 3HAYCHHUE,
YMEHBIIEHHOE Ha BEJIUYUHY MPUPAIICHU - Yepe3 - [, TO HauJIydIne CUMILIEKCHI B
3aBUCHUMOCTH OT unciia pakropoB K mpusenens B Tabnunax 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 .
OTu Tabaunbl padpadoransl B Teopuu [ICM. Kaxmas ctpoka Takol TaOIUIBI - 3TO
HOPMHUPOBAHHBIC 3HAYCHUS KOOPAMHAT BEPIINH CUMIIJICKca B ()aKTOPHOM MPOCTPAHCTBE.
Kaxxnas takas Tabiuia, clieJOBaTEIbHO, SBJISIETCS aareOpandyeckum u300paKeHHEM
CHUMIIJIEKCA.

OnTtuManbHBIH CUMIIIEKC OJIs

IBYyX (aKTOpOB TabOnuua 8.1
KonnyecTBo daktopoB K =2
NeNe ombITO X1 X
1 -1 -1
2 +1 -1
3 0 0,73
OnTUMaNbHBIN CUMILIEKC IS TPEeX (PaKTOpOB
Tabmnma 8.2
KomnuecTBO QakTOopoB K = 3
NN* OmBITOH X1 X5 X3
1 -1 -1 +
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2 +1 -1 -1
3 -1 +1 -1
4 +1 +1 +1
OnTUMaNTbHBIN CUMILIEKC JJIs1 YETHIPEX (PaKTOPOB
Tabmuna 8.3
KommuectBo dakTopor K=4
NN!  OIIBEITO] X1 X5 X3 X4
1 -1 +1 +1 +1
2 +1 -1 +1 +1
3 +1 +1 -1 +1
4 +1 +1 +1 -1
5 -0,614{-0,61y-0,61{ -0, 61

OnTuManbHBIN CUMIUIEKC JJIs TATH GaKTOPOB
Tabnuna 8.4

KonunuectBo pakrtopoB K =5
NoNe ompiTo] Xi1| X2 X3| Xa| Xs
1 -1 +1) +1] +1] +1
2 +1] -1] +1] +1| +1
3 +1] +1] -1] +1] +1
4 +1] +1] +1] -1| +1
S) +1] +1] +1] +1] -1
6 -0,3{ -0,3{ -0,3{ -0,3{ -0,3

CuMmniekcsl, NpeAcTaBleHHbIE Ta0IUIlaMHi, HAUJIy4dIlIie B TOM CMBICJE, YTO OHU
o0pa3yioT npaBuibHbie Gurypsl. Eciaum B HUX BcTpeyaroTcss ApOOHbIE 3HAUYEHUS, TO ITU
3HA4YEeHHS OJUHAKOBBI MO BEIMYMHE U, HAKOHEI, B IIpe/iesiax 3apaHee BbIOpaHHOM

BEJIMYMHBI IPUPANIEHUS TOYKU CUMILIEKCA MAaKCUMAaJIbHO yAaJeHbl APYT OT ApPYra, 4yTo
JleJlaeT ONBITH MPEICTABUTEIbHBIMH.

OnTUMaNTbHBIN CUMIUIEKC IS MIEeCTH (HaKTOPOB Tabmuma 8.5
KomnuecTBo GaxkTopoB K = 6

NN?  OTIEITO] X1 X5 X3 X4 X5 Xg
1 -1 +1 +1 +1 +1 +1
2 +1 -1 +1 +1 +1 +1
3 +1 +1 -1 +1 +1 +1
4 +1 +1 +1 -1 +1 +1
5 +1 +1 +1 +1 -1 +1
6 +1 +1 +1 +1 +1 -1
7 -0,211-0,21}-0,21}{-0,21}-0,21} -0, 21!

OnTuManbHbIM CUMILIEKC IS ceMU (PaKTOPOB Tabnuua 8.6

KommuectrOo daxTopor K = 7

NN omelTOl X1 | Xo | X3| Xg X5 Xg X7

1 -1 -1 -1| +1 +1 +1 -1

2 +1 | -1} -1| -1 -1 +1 +1

3 -1 |+1] -1| -1 +1 -1 +1

4 +1 | +1} -1| +1 -1 -1 -1
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5 -1|-1]+1 +1 -1 -1 +1
6 +1 | -1 +1| -1 +1 -1 -1
7 -1|+1]+1 -1 -1 +1 -1
8 +1 | +1] +1| +1 +1 +1 +1

HpI/IBeI[eHHI)IG MaTpulbl OITUMAJIBbHBIX CUMIIJICKCOB — 3TO TOJIBKO OJWH U3 CII0CcO00B X
noctpoeHust. O4EBUIHO, YTO €CITM Y CUMILJICKCOB BCE peOdpa paBHBI, TO €r0 MOXKHO IEPEHECTH B
JPYyroe MOJIOKEHUE B CHCTEME KOOPIMHAT, MOBEPHYTh €T0 Ha ONpeaesieHHbIH yroi. Tak,
HaIpuMep, pACCMOTPUM CHMIUIEKC ISl IBYX (DaKTOPOB, KOTOPBIH B YCIOBHBIX €AMHUIIAX
MpuBeJieH it K = 2 B Ta0m.2. (cM. puc.8.3)

Puc.8.3. JIBa BapuaHTa cCUMILIEKCa

Ha pucyHke nmoka3zaH CUMILJIEKC U IEPECTPOEHHBIN IO OPUEHTAIIMU U pa3MepaM JIpyrou
CUMIUIEKC, KOTOPBIA TaK:Ke MOKHO OBbLIIO OBl MCIOB30BaTh. Y UUTHIBAs 3TO ObLI MPEI0KEH
YHUBEPCAJIbHBIN CIIOCOO MOCTPOSHUS CUMILIEKCOB JIJIs TUTAaHUPOBAHMSI SKCIIEPHUMEHTOB.

3a OCHOBY B3AT CUMILICKC JJIs ISTH (PAKTOPOB.

Cumruiekc opu K = 5 Tabmuma 8.7
X1 X2 X3 X4 X5
(-X1) X2 X3 X4 X5
(-2X2) | X3 X4 X5
(-3X3) | X4 X5
(-4X4) | X5
(-5X5)

Tabnuiia CoAepPIKUT MATh CTOJIOIOB U MIECTh CTPOK (110 yucy GpakTopoB. CTPOK JOHKHO
obITh K+1, eciiu K — unciio gpakropor).DieMeHThI TaOIHIIBI PACCYMTHIBAIOTCS CIIETYIOIIHM
obpazom.

- 1
R PESTYPEY G4

rjie j — Homep (akTopa.
Tak

1= Lt =05 ;
2*1(1+1)
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3= 1 =0,204.
2*3(3+1)

Ecnu u3 1a611.8.7 Haf0 MOMyYUTh MATPHILY Ul YETHIpEX (PaKTOPOB, TO BBIACISIOT 4
cTonoma u nsATh cTpok. Eciu K > 5, To cOOTBETCTBEHHO H00ABIISIFOT cTONIOCT M cTpOoKy. Hampumep,
MaTpula Juis mectu GpakTopos uMeeT Buj (rocie pacuera no (8.1) Tabmuuer 8.8.)

3amaBasi B HICTUHHBIX €IMHUIIAX HAaYaJIbHOE 3HAUECHHE KAKAO0TO (akTopa (HavalibHOE
3HA4YCHUE) U IIar U3MEHEHHS] MOYKHO MEPEeCUYUTaTh MPUBEICHHBIC MATPULIBI B UCTUHHBIC 3HAUCHUS
Y OpPTraHU30BaTh NOCIEI0BATENbHBIA CUMILIEKC METOA. B TO jxe BpeMs Ha MpaKTHKe Jaie
WCTIOJIB3YIOT PUBEICHHBIC BBIIIE CTAaHAAPTHBIC TAOJUIIBI, TAK KAK PACUETHI BBIIIOJIHATH 110 HUM
3HAYUTEJILHO MPOILE.

Cumruiekc s mectu ¢pakropoB Tabmura 8.8.

0,5 0,289 0,204 0,158 0,129 0,109
-0,5 0,289 0,204 0,158 0,129 0,109
0 -0,578 0,204 0,158 0,129 0,109
0 0 -0,612 0,158 0,129 0,109
0 0 0 -0,632 0,129 0,109
0 0 0 0 -0,645 0,109
0 0 0 0 0 -0,655

PeanbHble 3HaUeHMS PaKTOPOB IS
nByxdakTtopHoro onbita Tabauna 8.9

NN omeiTo] X1, Tpamn| Xs,M/ce!
1 90 19
2 120 19
3 105 20,73

[Tpu peanmuzanuu [ICM uCmonap3yrOT HECKOJIBKO MPaBUJI MPeoOpa30BaHUS CUMILIEKCOB.
Otu npaBuia u TexHuky [ICM paccmotpum mist ciaydas 1Byx ¢paktopoB X1 u Xa.

Buauane HeoOXoaMMO peanu3oBaTh TPU peXUMa yIpaBisieMoro o0bekTa. 3HaUCHUS
(hakTOpOB B KaXJIOM PEXKUME JOJKHBI ObITh YCTAHOBJIEHBI B COOTBETCTBUM CO CTPOKAMU
tabma. 8.1. Tak kak cTpoku Taba. 8.1. ycTaHaBJIMBAIOT JHUIIIb HOPMHUPOBAHHBIC 3HAUCHHUS
(bakTopoB, TO s Ka)XJOro peajbHOro 00beKTa A0 ONTUMHU3ALUHU CIEYET BHIOpaTh
HavaJbHOE 3HAUYCHUE U MpUpanieHue kaxaoro ¢pakropa. Kaxnas crpoka tabn. 8.2 moxer
OBITH MOCJIE 3TOTO NMpeoOpa3zoBaHa B UCTUHHBIE 3HaAUCHUS (PAKTOPOB B COOTBETCTBUH CO
CIENYIOUIUM BbIpaKEHHEM

Xi = Xio+ zih (8.2),
rae Xi- HCTHHHOE 3HaueHue Gakropa;
Xio HayaJIbHOE 3Ha4YeHUE (PaKTopa;

hi- Benn4nHa TpUpaNICeHUS,

Zi - HOpMHPOBAHHOE 3HaueHHE (akTOopa, B3sATOC U3 Tabuums 8 .1.

Hanpumep, ecnu BeiOpats 1 ¢paktopa X1 HavanpHoe 3HadeHue Xi0 = 105°u
npupamenue hy = 15°, a qns gakTopa. X2 HayanbHOe 3HaueHHe Xz,0 = 20 M/cex u
npupanienne h, =1 m/c , To B3ameH 1a6ia. 8.1 monyuum tadn. 8.9 ¢ peanbHbIMU
3HauyeHUsAMHU QakTopoB X1, Xo.

ITo mepe peanu3alnuu peKUMOB B COOTBETCTBUU CO cTpokamu Tabia. 8.9 Hano B
KaXXJOM OIBITE 3aperuCTPUPOBATh 3HAUEHHE OTKIMKA. Teneps cieayeT HalTH TOT OIBIT,
KOTOPBIM Jaml Ha U X y A I U i oTKIKMK. VIMes BCIO 3Ty HH(POpMAIUIO, HAXOAST HOBYIO
TOYKY B ()aKTOPHOM MPOCTPAHCTBE, TO €CTh HOBbIE 3HaUeHUs (PaKTOPOB, oOecre YnBaoIIne
yBenuueHne oTkiauka. OCHOBHOE MPaBUJIO0, MO3BOJISIONIEe HAllTH HOBYIO TOUKY, €CTh
MPaBUIIO OTPAKEHUS.

HpaBsuno 1. (IIlpaBuno oTpaxeHUSIT) MOXKET ObITh
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chopMynupoBaHO CAEAYIOIMIUM 00pa3oM: HauUXyJgmas BepIllHHa
TOnTXHAa OBTH OTpPAaXeHa OTHOCHUTEINBHO CEpeaHuHEH
ONPOTHUBOMOMNOXHOMU cTOpOHEH (cMpuc.8.4).

Ha puc. 8.4 HoBas BepminHa 4 MoJiydeHa OTPpaKEHUEM HAUXYAIISH BEpIIUHBI |
(otkiuk 50) OTHOCUTENBHO, JIMHUU, COCIUHSIONICH BEepIIUHBI 2-3 CUMIIJIEKCA.

3ameuarenpHoe cBoicTBO [ICM cocTOUT B TOM, UTO BEpIIMHA 4 COBMECTHO C
JNYYIIMMU U3 BEPUIMH MPEABIAYIIETO CUMILIEKCa (BepIIuHbI 2, 3) cHOBa oOpa3yer
cumiuiekc. [loatomy, ecinu peanu3zoBaTh ONBIT B BEPIIMHE 4, TO MOKHO ITOBTOPHO
MCIIOJIB30BaTh MPABHUJIO OTPAXKEHUA. MHOTOKPATHO MCIOJIB3Yys MPABUIO OTPaKEHHS,
pemaroT 3a1ady OnpeaeeHIs ONTUMAIbHBIX 3HaUeHUH (PaKkTOpOB.

B cnydae, xorga konm4ecTBO (PaKTOPOB OOJBIIE BYX F'eOMETPUUEC KHE

e

Puc.8.4. IIpaBuiio oTpaxeHus

MOCTPOCHUS, KOHEYHO, HEBO3MOXHBI. OJTHAKO, B 3TOM Cjydae CyIeCTBYET MpocTas
dbopmyia ast BBIYMCIEHHUS KOOPAUHAT HOBOM BEPILUHBI.
Koopaunatsel HOBOW BEpIIMHBI MOXKHO BBIUMCIUTH B O0IIEM cllydae Io

dbopmyre

2 k *
xngéxw_M (8.3),

rae J- Homep aktopa, 3HaUCHHE KOTOPOTO BBIYUCISAETCS B HOBOM CHMILICKCE;

Xju - 3HaueHue (pakTopa j B U -OM ONBITC B HATYPAIbHBIX CAMHHIIAX;

Xjnos - 3HAUCHHME (AKTOPa | B HOBOM TOYKE B HATYPAJIbHBIX CAHMHHUIAX
(cymMMHpOBaHUE NPU 3TOM BeJeTCs M0 JaHHOMY (DaKTOpy MO BCEM ONBbITaM, KpoMe
OTBEPTHYTOTI0);

Xj" - koopauHata (3HayeHue) j -oro pakTopa B OTBEPTHYTOM OIBITE.

Jlns mosicaenus ¢popmynsl (8.3) paccmoTpum cnyuaii 1Byx ¢aktopos. Ha puc. 8.5)
B miockocTH (aktopoB X10X2 npeacTaBieHbl TpH UCXOIHBIE TOUKH A1, A2, As
U OTpake€HHas TOouKa Aj.

U3 puc. 8.5 BunHo, 4TO
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Puc.8.5. Ilosicnenue npaBuia oTpakxeHUs
IMoncrasnss (8.4) B (8.5), Haxoaum
— = = e —— =
0A4=0A3 + 0A1-0A2
: (8.6).

W13 (8.6) BuaHO, uTo B ciydae n1Byx ¢akTopoB Xi, X2 BeipaxeHnue (8.3)
BBIMIOJIHSIETCS, TTOCKOJIBKY BEKTOPHOE paBeHCTBO (8.6) cripaBeIMBO U ISl KOOPAUHAT
BeKTOpOB X1, X2. VI3 aHamOTrMYHBIX cOOOpaKeHUM ciaenyeT cnpaBe JIMBOCTh PaBEHCTBA
(8.3) B 00mem ciyuae.

Hano, ogHako, ©MeTh B BUJY, YTO B pealbHBIX YCIOBHAX BCE BEJIUUMUHBI
usMepstorcs ¢ omubkoit. Kpome, Toro, Ha pakTopsl HajdokeHbl orpanudeHus. [loaTomy B
NpolLeaAypyY MHOTOKPATHOTO MPUMEHEHHUs MpaBuila OTPaKEHUS CIIeTyeT BHECTH P
JOTOJHEHU . DTH JTOMOJIHEHUS MOTYT ObITh CPOPMYIMPOBAHBI B BUJE CIEAYIOUIUX
MpaBHUIL.

IIpaBumno 2.IlpumepHo uepe3 kaxapie 2*(K + I) cumniekcos cieayer
MOBTOPUTH ONBITHI BO BCEX "cTapbIX" TOUKaAX.
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[Tpu manom yucie GpakTopoB mpaBmio 2 He 0coOeHHO neiicTBeHHo. OgHaK0, eciu
(akTOpOB MHOTO, TO CKa3bIBAETCS SIBJICHUE ycTapeBaHus nHPopManuu. B aTom ciyyae B
OJIMH U TOT K€ CUMIJIEKC BXOJST pa3Hble pEKUMBbI: peaJn30BaHHbIe HEAABHO U "cTapbie".

[IpaBuno 2 no3BoiseT 0OHOBUTH HHPOpManuio B "cTapeix" Toukax. binaronaps
3TOMY MoOBblIIaeTcs AoctoBepHOCcTh [ICM.

I[IpaBuno 3.Ilpu3anukinBaHuil cieayeT MOBTOPUTH OMNBIT B LEHTPE
3allMKJIMBaHUs. 3alUKJIMNBAaHUE BO3MOXKHO, €CIU OTKJIUK B KAKOM-JIMOO OIBITE
OKa3bIBAETCS CIIUTKOM BBICOKUM. Puc.8.6 mimmoctpupyeT sBiIeHUE 3al[UKIUBAHHUS.

[Ipr3HakoM 3allUKIMBaHUs SIBJISETCS TO, YTO OJIHA U3 TOUYEK CUMIIIEKCAa COXpPAaHSAET
cBoe 3HaueHue Ha npotskeHuu (K + 1) cumnnekca (He cunrtas HavyanbHOTO). [loBTOpEeHUE
OIIbITA JIENIAOT JJI TOTO, YTOOBI BBISICHUTH, AEHCTBUTENBHO JIK HMEET MECTO
HaOIr0JaeMoe Xoponiee 3HaYeHHe OTKINKa (Touka A1 Ha puc. 8.0) Wiau 3TO 3HaUYCHUE TOS-
BHJIOCH BCJIICACTBHE OIIMOKM. Eciy HaOIMI0qaeMbIi OTKINK IOSBUIICS HU3- 3a OIIHOKH,
clenyeT HalTU MPUUMHY 3TOW OMIHUOKHU U YyCTPAHUTH €€.

Ecnu xopouiee 3HauyeHuEe OTKIMKAa UMEET MECTO B JEWCTBUTEIBHOCTH -
CJ€I0BaTENbHO, JOCTUTHYT ONTUMYM IIpoIlecca.

.-.'!r"r

Puc.8.6. SBieHue 3anuKINBaHU

SIBreHME 3aIMKIMBAHUS - 9TO HOPMaJIbHBIH PE3yJIbTAT JOCTHIKCHUS onTHMyMa. B
MPOU3BOJACTBEHHBIX yciaoBusax [ICM He cieayer mpekpamarh, 1axe eClii JOCTHUTHYT
ONTHMAaJbHBIN pexum. [lo Tex mop moka 3HaueHUs (HaKTOPOB ONTUMAIbHBI CHMIIJIEKC
OyzneT BpamaThCsi, BOKPYT TOYKHA ONTUMyMa. ECIU Mo KaKMM-TO MPUYMHAM TOJIOXKEHHE
ONTHMYyMa U3MEHHUTCS, TO MPEKPATUTCS U BpameHue cuMiuiekca. CUMIIIIEKC TEPEMECTUTCS
B HOBYIO TOYKY OnTHMyMa (cM. puc. 8.7).

ﬂ#;uﬁém,m«.? LY TTEIOe

.-xf
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Puc.8.7.Cmenienue cuMIuiekca Npu U3MEHEHUH T10JIOKEHUSI ONTUMYMa
[IpaBun o 4.Eciu BO3HUKIN KOJIEOAHUS, CIEAYET OTPA3UTh XYALIYIO

BEpIIMHY, HE CYUTAs] HAUXYILICH.
Konebanus unnoctpupyer puc. 8.8.

% {Astz)

1) :‘Jf
Puc.8.8. Koixebanus oTKIIMKa

N3 puc. 8.8 BugHO, 4TO B MepBOHAYAJIBHOM CHUMILIEKCE OblIa OTOpOIIEHA
Hauxyamas BepmuHa Ai. OIHako,peain3anusonbiTa B BEpUIMHE A4, TOJYYEHHOW B HOBOM
CHUMILIEKCe, TOKa3ana, 4YTo CJIeAYyeT OTOPOCUTh BEPUIUHY A4 , T.€. BHOBb BEPHYTHCS B
BepmUHY A DTO M €CTh nporecc Kojebanuid. g nukBuganuu KojaebaHu cieayer
BMECTO BEpPIIUHBI A4 BTOPOTO CHUMILIEKCAa OTOPOCUTH BEPIIMHY A3 IEpBOr0 CUMILIEKCA.

[T paBuno 5.EciuoTpaxeHue HauXyalleld BEpIIMHBI MPUBOAUT K HOBOH
BEpUIMHE CUMILJIEKCA, KOTOPYIO HEBO3MOXKHO peajan30BaTh MO TEXHOJIOTUYECKUM
COOOpakeHUsAM, CJIElyeT BOCIOJIb30BaThHCS MPaBUJIOM 4 T.€. OTPa3uTh XyJUIYIO BEPUIUHY,
HE CuMTasl HauXyJIeil.

Hcnonb3oBanue mpaBuiia 5 Mo3BoisieT BRIHTH HAa ONTUMANbHBIA PEXUM B 00X01
3anpenieHHo o6nactu. Ha puc.8.9 HaneceHsl IMHUU TOCTOSHHOTO YPOBHS OTKJIMKA
Y, a Takxe 3anpemieHHas oomacts qia X1, X2 (3amTpuxoBana). 3 pucyHka BUHO, Kak
OCYIIECTBIISIETCS MEpEeMelIeHne CUMILIEKca B 3TOM ciiydae. OTpaxkenue Touku Az B
cumriekce Az, Az, As IpuBoIUT K Touke Es, nexkanieit B 3anpemenHol o6imactu. Bmecto
TOYKH A2 ClIeI0BATEIbHO, HAJI0 OTPA3UTh TOUKY As.

NHorna BO3HUKAIOT CUTYAI[UH, KOTAa HU OJHY U3 TOYEK CUMIIJIEKCa HEBO3MOKHO
OTpa3uTh, TAK KaK 3TO BeJET K KOJIeOaAHUSAM, K MOTaJJaHUIO B 3aMpelleHHYI0 001acTh WU K
YXYAIIEHUI0 OTKINKa. OOBIYHO TaKoe SIBIEHHE CBUAETEIbCTBYET O CIUIIKOM OOJBIINX pa3
Mepax cuMIuiekca. B aTom cinydae neiaecooOpa3zHo BeIOpaTh CUMIIIEKC MEHBIIEr0 pa3Mepa.

CuMmniekc MEeHBIIEro pazmMepa 1enecoodpa3Ho WHOTa BeIOpATh MpH
3alMKIUBAHUU. DTO MO3BOJIsIET 00J€e TOUHO YCTAHOBUTH TOUKY ONTHUMAIBLHOTO pPeKHMa.
IIpumep storo nokazan Ha puc. 8.10. bonpmue cuMniaekcsl (UX BepIIMHBI 0003HAYEHBI
OyKBaMM) 3aLlMKJIMJINCh BOKPYT TOUkKH Al

bonee TouHOe mMo0kKEHUE ONTUMYMa YIalOCh HAWTH, YMEHBIIUB pPa3Mephl
CUMILIEKCa (BEPIIMHBI MEHBIIUX CUMIITIEKCOB 0003HaueHwl Bj). [Tonoxenne ontumyma
COOTBETCTBYET TOYKe Bg .

Jns unmoctpauuu [ICM paccMoTpum npumep.
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II puwmep.PaccMorpum ynpasiasieMblii 00bEKT, Yy KOTOPOTO HEOOXOAMMO
MaKCUMU3UPOBATh OTKIUK Y . Ha OTKIMK BIMSIOT ABa yHpaBJSIOMIUX BO3aeHcTBUSA X1 U
X2. Heobxoaumo onpenenuTs onTUMaibHble 3HaYeHHUs GpakTopoB X1 u Xz,
COOTBETCTBYIOIIME MAaKCUMAJIIbHOMY 3Ha4EHUIO OTKJIMKA Y. [To TexHOJIOrMYECKUM
COO0pakeHUAM JNOJDKHO UMETh MecTo — 1 < X1<2;-4< X< 6.

L

-

-

¢ _ 74

Puc.8.9. Tlepememnienre cuMIniekca Mpy HAJTMYHH 3alpeIIeHHON 00acu

R

B —r
Puc.8.10. YmenbleHrEe pa3MepoB CUMILIEKCa Ui 60jiee TOYHOTO ONpPEeeNIeHUs ONTUMyMa

HauanbHble 3HaueHUs GpakTopoB ObLTH BBIOpaHbl cneayomumu Xi1= 0,5; Xz = 1.
[lar BappupoBanus (npupamenue) paxropo X1 u Xz OblaI BEIOpaH cOOTBETCTBEHHO AX1
=0,3; AX2 = 1.

B o6miem ciiyyae HET YeTKUX PEKOMEHJallMii 0 BbIOOpE HaYa bHBIX 3HAUCHUH
¢axkTOpoB U mara ux u3MeHeHus. HauanbHble 3HaUEHUs cTapaloTCs B3SATh KaK MOXKHO
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OJIMKe K BOBMOYHBIM ONTUMAaJIbHBIM 3HAYEHHIM, €CIIH €CTh Kakasi-To HHpopmanus oo
sToM. lllar usmenenus GpakTopoB NOKEH OBITH TAKUM, 4YTOO OT U3MEHEHHs (PaKTOPOB
3aMETHO U3MEHUJCS OTKIUK. C poCcTOM I1ara yCKopsieTcsl MpoLecc oucKa ONTUMyMa, HO
IIPU 3TOM MOJIOKEHUE ONTUMYMa onpeaeiserca HeTouHo. Eciu BooOuie HUKakoi
nHpOpPMAIIMK BHAYaIe HET (YTO HA pealbHBIX 00bEeKTaxX ObIBaeT KpailHE PEIKO), TO MOXKHO
NPUHATH HavyajgbHblEe 3HaUE€HUS (AKTOPOB B CPEAUHE HAlla30HA UX BO3MOXKHBIX
n3MeHeHn#, a mar ~10 % ot quana3zona u3MeHeHHUs (akTopa.

Bribepem ucxomaHbiii cuMIuiekc uist 1ByX ¢aktopoB. Kak moka3zaHo BbIIIEe Takoi
CHUMIIJIEKC COCTOMT U3 TPEX OMBITOB M MMeeT BUI Tabd. 8.1.

[TepecueT HOpMUPOBAHHBIX 3HaUYCHHUU TabJ. 8.1 B UCTUHHBIC 3HAUCHUS (PAKTOPOB
ocymecTBieH 1o BeipaxkeHuto (8.1). UcTunHbie 3HaueHUsT (AaKTOPOB MPUBEICHBI B TAOII.
8.10..

WcTtnaHuble 3HaueHHuss GakTOpoOB s ABYX

(aKkTOpPHOTO IKCHEPUMEHTA Tabnuna 8.10
NeNe onpITOB X1 X2
1 0,2 0
2 0,8 0
3 0,5 1,73

Bce Brruncnenuns, Heooxoaumeie 1ist [ICM, MOXHO MPOBOJAUTH B COOTBETCTBUU CO
cragmapTHoi Tabnumeit 8.11, koTopyro HazsiBaOT pabounm nuctkoMm [ICM. Tabauna
cocTtaByieHa Ui ABYX (paktopoB. [Ipu HeoOxonmMocTu ydera Oobiiero 4yuciaa GakTopoB
€€ MOJXKHO PacUIMPHUTh, BBOJISI TOTIOJHHUTEIBHO HY)KHOE YHUCJIO CTOJIOIOB.

B cronbue Y mpocTaBiieHbl 3HAaYE€HUS OTKJIUKOB, MOJYYEHHBIE HA YIIPaBIIEeMOM
00BEKTE MPHU COOTBETCTBYIOIIUX 3HAYCHUSIX (AKTOPOB.

JI7st KaXkJI0TO0 HOBOTO CHUMIIJIEKCA CJIENYET 3alMOJHUTh HOBBIM PabOvYuil TUCTOK THUTIA
Ttabm. 8.11.

N3 ta6n. 8.11 BumHO, YTO HAa OCHOBAHUM pealiM3aIlii ONBITOB MEPBOTO CUMILIEKCA

0oJDKHA OBITh OTOpOIIeHa BepuinHa 1 ¥ BBeneHa BepmuHa ¢ koopauHatamu X1 = 1,1; Xo
=1,73.

Pa6ouyuii mucrox [ICM Ta0Onuna 8.11
NeNe onpITO X1 X2 Y
KoopanHaTel TOUEK CUMILIEKCA 1 0,2 0 55,06
2 0,8 0 57,36
3 0,5 1,73| 69,36
CymmMma ocTaBiaeHHBIX KoopauHat (1) 1,3 1,73
YnBoennoe cpenuee (2)=2%*(1)/K 1,3 1,73
Koopaunater oTOpackiBaeMOi BEpIIUHBI (3 0,2 0
Koopaunare! HOBOM ToukH (2) - (3) 1,1 1,73
CymMMa OTKJIMKOB 181,78
Cpennuil OTKIUK 60,59

B nensx KkpaTkocTu U3N0XeHUs B TabJs. 8.12 nmpuBeeHbl KOOPIAUHATH BEPIIUH
CUMIIJIEKCOB U OTKJIHUK, KOTOpbIE ObIIM MOJYYEHBl IPU JIBUKEHUU K ONITUMYMY.
JIBM>KEeHHE K ONTUMYMY UITIOCTpUpyeT Takxe puc.8.11. M3 puc. 8.11 u tadn. 8.12 BugHo,
YTO B LIECTOM CHUMIIJIEKCE HEBO3MOXHO OTOPOCUTh NEPBYIO BEPUINHY M3-3a MOMAJaHUsA B
3amnpeneHHy oosacth (Touka E Ha puc.8.11). CiienoBarebHO, JOJKHA OBITH OTOpOIICHA
TPeThsl BEpIIMHA IIECTOT'0 CUMIIJIEKCA, YTO MPUBOJHUT K

KoopauHatel BEpIIMH CUMILIEKCOB U 3HAUYCHUS OTKJIUKOB
Taonuna 8.12.
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Cummiekc 2
NeNe onbITOB X1 X2 Y OtOpacsiBaemMas TO4YKa
1 0,8 0 | 57,36 +
2 0,5 1,73] 69,36
3 1,1 173] 69,2
Cpenanuii OTKJIUK 65,3

Cumriuiekc 3

NeNe onbiTOB X1 X2 Y OtOpacsiBaemas
TOYKA
1 0,5/ 1,73 65,36
2 1,1 1,73 69,2 +
3 0,8 3,46 73,59
CpelHu#l OTKIUK 70,7
Cumriekc 4
NeNe onbITOB X1 X2 Y OtbpacsiBaemasi ToOUKa
1 0,5| 1,73| 69,36 +
2 0,8| 3,46| 73,59
3 0,2| 3,46| 81,46
Cpeanuil OTKIHUK 74,8
Cumruiekc 5
NoNo ombITOB X1 X2 Y Otb6packiBaeMas TOYKa
1 0,8| 3,46| 73,59 +
2 0,2| 3,46| 81,46 (+)
3 0,5| 5,19| 81,72
CpenHuil OTKINUK 78,92
Cumiiekc 6
NoNo ombITOB X1 X2 Y Otb6paceiBaeMast TO4Ka
1 0,2 | 3,46 81,46 +
2 0,5 | 519 81,72
3 -0,1 | 5,19 81,46
CpeHuil OTKIUK 81,54

kosnebanusM. B coorBercTBuu ¢ anroputrmom I[ICM B 3TOM ciydyae HE0OOX0UMO
BEPHYTHCS K CUMILICKCY 5 U OTOPOCUTH CICAYIOMYIO MJIOXYI0 BEPIIMHY - BEPUIUHY 2
(o603nauena (+) B Taba. 8.12).

HanpHeitmue pacyeTsl npuBeAeHsl B Tada. 8.13. M3 tabnuusl 8.13 BugHO, 4TO B
CUMILIEKCce 7 Hellb3s OTOPOCUTH XYIIYIO BepIIUHY 1, Tak KakK 3TO MPUBOJUT K
3ampenieHHoMy pexxuMy. [1o 3TuM xxe cooOpaxxeHusIM Helb3s OTOPOCUTH BEPIIUHY 2 B
cuMmiiekce 9.

Henp3sa oTOpocuTh Takxke BeplinHy 3 M3-3a konebaHUIl U HEepalMoOHAIbHO OTOpachIBaTh
nydiyro u3 BepmuH - 1 . Takum o6pazom, B cuMImiekce 9 Henb3s OTOPOCUTh HU OJHOM
BepUIUHBI. B 3TOM ciydae 1eiaecooOpa3Ho B3sTh PEKUM, COOTBETCTBYIOUIUM Iydniet u3
BEpUINH,- BepiinHe | cumiiekca 9 3a HOBBIN HayaIbHBIN peXkuM. BeIOpaTh HOBBIE HIaTU
n3meHeHnus: GpaxkTopoB Xiu X,, MEHbIINE, YEM NPEKAE U MPOJOTKUTH ONTUMHU3AIHIO C
MEHBIIUMU pazMepaMu cuMIuiekca. Hago, oqHako, UMeTh BBUAY, YTO YMEHBIICHUE
pa3MepoB CUMIIJIEKCA BEJIeT K MEHbIIEMY U3MEHEHUIO ()aKTOPOB OT OJHOTO pEeXUMa K
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ApyroMy. 9TO B CBOIO OYE€pE/lb YBEIUUYMBAET BIUSIHUE IIyMa HA BEJIUYUHY Y.
[lenecooOpa3Ho MOTOMY IPHU MaJbIX pa3Mepax CUMIIJIEKCa AyOJIUpOBaTh OMBITH B
KaXJI0M TOUKE U yCPEOHATh 3Ha4eHUs Y.

B nanHoM npuMmepe 1eHCTBUTENbHBIN ONTUMAJIbHBIA PEXKUM 00BEKTa OKa3ajcs
JOCTATOYHO OJM3KUM K HauyaJbHOMY PEXXMMY HOBOI'O CUMIIJIEKCA, @ UMEHHO B TOUKE C
koopaunatamu Xi1= 1; X2 =5.

KOOpHI/IHaTLI BCPIIUH CUMIIJICKCA U 3HAYCHHA OTKIIMKA

BOJIIM3M ONITHMyMa Tabnuna 8.13.
Cumniekc 7
NeNe onbITOB X1 X2 Y OtbpacsiBaemas ToOUKa
1 0,8] 3,46 73,59
2 0,5| 5,19| 81,72 +
3 1,1 5,19| 85,36
CpelHu#l OTKIUK 80,22
Cumniexc 8
NeNe onbITOB X1 X2 Y OtbpacsiBaemasi TOUKa
1 0,8| 3,46| 73,59 +
2 1,1 5,19| 85,36
3 1,4 | 3,46 78,97
CpeaHuii OTKIUK 79,3
Cumruiekc 9
NeNe onbITOB X1 X> Y OtbpacsiBaemasi ToOYKa
1 1,1| 5,19| 85,36
2 1,4 3,46| 78,97
3 1,7 5,19| 83,87
CpenHu# OTKIHK 82,73
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Puc.8.11. I[BH)I{eHHe K ONTUMYMY OTKJIHKa ¢ momombio [TCM.

9. IlonHbil GaKTOPHBIA SKCTIEPUMEHT

Haubonbuunii nHTEpEC NPEACTABIAIOT PACCMOTPEHHBIE BbIIIE METO b
IJJAaHUPOBAHHUS SKCIEPUMEHTA JUJI1 ONTHUMHU3ALMU IPOU3BOJCTBEHHBIX 00bEKTOB. BMmecTe ¢
TEM Jla)K€ B YCIOBHUAX AEUCTBYIOLIEr0 MNPEeAnpUsITUs J1a00paTOPUH U HCCIE0BATEIbCKUE
LEHTPHl pa3pabaTbIBalOT HOBBIE NMPOJYKThI, CO3JJAI0T HOBbIE TEXHOJIOTHHU. B cBsA3M ¢ 3TUM
Ipe/CTaBJIsIeT MHTEPEC BBEACHUE B HEKOTOPbhIE OOIHe BOIMPOCH! NIAHUPOBAHUS
SKCHEpUMEHTOB. Takue BONPOCHl pAaCCMOTPEHBI B JAHHOM pasJielie.

Oco0EeHHOCTBIO TAKUX SKCIIEPUMEHTOB SBJISAETCA TO, UYTO OOBEKT UCCIEI0OBaHUS HE
BBIIYCKAa€T KOHKPETHYIO NMPOAYKIUIO U HET CMbIC]Ia ONITUMU3UPOBATH ero padory. Her
CMbICJIa TaKXke MOCTOSTHHO YIpPaBisATh 00beKTOM. BMecTe ¢ TeM BONPOCH COOTHOLIEHUS
(GakTOpOB, NPHU KOTOPBIX OTKIUK MPUHUMAET 3KCTpPEMaJIbHOE 3HAYCHUE MPOIOTKAIOT
OCTaBaThCs BaXKHBIMH.

B cBoo ouepenb 0coOyt0 Ba)XXHOCTH JJIsI pELUIEHUS 3TUX BOIIPOCOB IpUOOpeTaeT
nojiyueHue HHPOpMaIlUU O MaTeMaTUYECKOM MoIen 00beKTa UCCIeJOBAaHUS, 3HAHUE
BJIMSAHUSA (PAKTOPOB HA OTKIUK B 00JAaCTH ONTUMAJIbHOIO 3HaUCHUS OTKIIMKA.

OTH JaHHBIE MOXKHO MOJYYHUTh U3 MaTeMaTHYECKUNA MOJIenn 00beKTa
HCCIIEI0BAHUS.

PaccMOTpUM OCHOBHBIE MOJIOKEHUS INIAHUPOBAHUS DKCIIEPUMEHTOB, KOTOPBIE

MO3BOJISIOT 00€CeYnTh U3MEHEeHHEe (PaKTOPOB NMPH OJJHOBPEMEHHOM JBHKEHUHU K
00J1acTH ONTUMYyMa OTKJIMKAa Ha OCHOBE MaTeMaTH4YeCKON MoJeau 00beKTa U OMUCaHue
MO/JIeJIH B 00JIACTH ONTUMAJIbHOTO 3HAYEHHUS OTKIIHMKA.

[InanupoBaHUe HKCIEPUMEHTOB HAUYMHAIOT C BbIOOpa (PakTOpoOB U OTKIUKA. B
paccMaTpuBaeMOM Jajiee MeToAe MpeanojgaraeTcs, 4To Kaxaslil pakrop Oynet
U3MEHATHCS Ha JIBYX YPOBHSX.

Tax xak 3apaHee MaTeMaTH4YECKas 3aBUCUMOCTb, KOTOpasi OTpa)XaeT BIUSHUE
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(aKTOpOB HAa OTKJIMK, HEM3BECTHA, TO TaKas 3aBUCUMOCTh — MaTeMaTH4YecKas MOJIelb
(manee moznenp) OyAeT MoOJIydyeHa B Mpolecce IKCIepuMenTa. Takas MOJelb MOXKET
COBEPIICHHO HE OTPaXaTh (U3UYECKHE 3aKOHBI, KOTOPbIE CBSI3BIBAIOT OTKIUK C
¢akTopamu. OgHAKO OHA KOJMYECTBEHHO MOJXKET HETJIOXO COOTBETCTBOBATH
HaOMI0JaeMbIM JaHHBIM 110 BIUSHHUIO (AKTOPOB HA OTKIUK. MBI OyJIeM paccMaTpUBaTh
CTaTHYECKHE MOJIENIA TO €CTh MOJEJIN YCTAaHOBUBIIMXCSA PEKUMOB pabOTHl 00BEKTA.

B paccmaTpuBaemMbIxX Jajnee miaaHaxX dKCIEpUMEHTa mpenoiaraercs (Kak U B
METOJe ClIydaHOTO 0ajaHca), 4To KaXAbli pakTop OyAeT U3MEHSTHCS Ha JBYX YPOBHSX.
[Ipu >TOM MUHHMaIbHOMY 3HAaUYCHHUIO (haKTOpa MPHCBAUBAETCS YCIOBHOE 3HA4YEHHE -1, a
MakcuMaibHOMy — (+1).

OnpITH MPOU3BOIAT CEpUsIMH. B Kax0M ONBITE U3MEHSIOT HE OJUH, @ HECKOJIBKO
dbakTopoB. Ecnu obmee ynuciao ¢akTopoB paBHO K, a yuciio onbsiToB N, To mpu AByX
YpOBHAX (paKTOPOB MaKCHMaJIbHOE YHCIIO OMBITOB, B KOTOPHIX HE MOBTOPSIOTCS BCE
(baxTophl paBHO

N = 2K (9.1).

3areM cocTaBisgeTcs Marpula miaHupoBanus. OHa JOJKHA OTBEYaTh
onpeaeneHHbIM TpeboBanusM. [lycte X1 u X2 aBa paktopa. Huxxe npusenena matpuua
TUTAHUPOBAHUSA 11 IBYX akTopoB. Kaknas cToka MaTpuIlbl COOTBETCTBYET OTHOMY
JKCTIepUMEHTY. B MaTpuile mepeunciieHsl BCe BO3MOXHBIE KOMOMHAIIMU YPOBHEH AJIs IBYX
dbakTopoB (tabauma 9.1). C nenapto ynpouieHuss MoCAeAyIOMUX PaCUeTOB B MaTPUILY
BBeJIeH cTos0en Xo. DTO GUKTHUBHBIN cTONOCI] BCerja paBHbIA +1 B KaKI0M
JKCIIEPUMEHTE.

Martpuna niaHupoBaHUs, B KOTOPOU NepeuuclieHbl BCE BO3MOXKHBIE KOMOUHAIIMU
(hakTOpOB, HA3BIBACTCS MAaTpHIleH MOJHOTO (hakTOopHOTO SKcniepuMenTa ([IDPD). MaTtpuia
[I®D gonxHa UMETHh TPU BAXKHBIX CBOMCTBA: CHMMETPUUYHOCTh, OPTOTOHAJIBHOCTD,
HOPMHUPOBAHHOCTb.

CHUMMETPUYHOCTh 03HAYAET, YTO CyMMa Ka)XJ0Tro CToJIOIa (HalmoMuHaeM, 4YTO B
CTOJOIax CTOAT ycJIOBHBIE 3HaUueHUS (HakTopoB (+1) u (-1)) momkHa OBITH paBHA HYIIO

inkzo (9.2),

rje K — 4uciao GpakTopos.

CUMMETPUYHOCTh HE OTHOCUTCS K cTo01y Xo.

OpTOTOHAJIIBHOCTh: CyMMa MapHbIX MPOU3BEACHUI 2JIIEMEHTOB JIIOOBIX IBYX CTOJOIIOB,
paBHA HYIIIO

N
Zl:xij Xim =0, (9.3),

rae j,m- 0,1...K ¥ K — KOTHYeCTBO (PaKTOPOB.
HopmupoBaHHOCTB : cyMMa KBaJpaTOB 3JIEMEHTOB KaxkJa0To cTtoibia paBHa N To
€CThb YHUCIY OIBITOB

N

> Xi=N (9.4).

i=1

B Ta6J'II/II_[e 9.1 npeaAyCMOTPCHO NATUKPATHOC TOBTOPCHUC ONIBITOB. PC3yJIBTaTBI
3alMUCBIBAIOTCA B COOTBCTCTBYIOIIUC CTOHGL[LI OTKIHKA. 3aT€M BBIYUCIIACTCS CpcAHCC
3HAYCHUC OTKJIMKA IO BCECM IIATU MTOBTOPCHUSIM. KonnuectBO HOBTOpeHI/Iﬁ MOYET OBITh
JIH00OBIM M 3aBUCHT TOJIBKO OT MECTHBIX YCJ'IOBI/Iﬁ H 3aTpaTt Ha OIIBIT.
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1D npu nByx akTopax Tabauna 9.1

NeNe CpeaHui
OnbITOB OTknKK Y npu gyénuposaHnm OTKIMK
X0 X1 X2 1 2 3 4 5
1 +1 -1 -1 Yic
2 +1 +1 -1 Yac
3 +1 -1 +1 Y3c
4 +1 +1 +1 Yac

Ecnu daktopoB Gosbie AByX, TO TabauIa paciIupsieTcss MyTeM BBOJa
JOTIOJIHUTENBHBIX CTOJOIOB (CM. anee).

Ha ocHOBaHMU pe3ylbTaTOB IKCIEPUMEHTOB CO3/ACTCS IMITUPHICCKAS MOJICITb
00BEKTa B BUJIE CTEIIEHHOTO MHOTOWIeHa. B o0mewm ciydae mist 1ByX (akTOpOB MOJAEITb
UMEeT BUI

Y = bo + biX1 + baXz +b12X1 X2 + b11Xa? + b2oXo? +b122X1 X% +... (9.5).

Ha IMPaKTUKE MOJCJIb OTPAaHUYUBAIOT KBaAAPATUYHBIMHU YJICHAMHA, a IIPU ABUXKCHHUU
K OIITUMYMY — ITMHEeWHBIMH uieHaMHu. COOTBETCTBEHHO

Y = bo + b1 X1 + boX2 +b12X1 X2 (9.6),

Y =bo + b1 X1 + b2Xo (9.7).

Kosppuuuentst bo, b1,... ABIgrOTCS BenMYMHAMU, 3aBUCAMIMMHU OT CIIy4alHBIX
OmMMOOK DKCIEPUMEHTA U IPYTMX HEKOHTPOJIUPYEMBIX yCIOBUI. Beruncinenue ux
HOPOU3BOIAT CIAEAYIOIMM 00pa3oM

N
b; = > Xy, /N (9.8),
i=1

rae j=0,1, ...k;

K — HoMep cTo011a MmaTpuilsl [1DD.

HNuadve roBops n060i u3 kodpdunuenToB ypaBHeHUs (9.5) HaXOIAT KaK CYMMY
MPOU3BEAECHUN IIEMEHTOB COOTBETCTBYIOIIETO CTONOIa (hakTOpa Ha JIEMEHT CTOJIOIa
CPCAHUX 3HAYCHUU OTKIMKA. DTO MPABHIO MPUMEHUMO | st pacuyéra bo . 3mech B
pacdeTre yyacTByeT ctosuben Xo.

Ecnu B mozgens (9.5) BxoasaT npousBeneHus: GakTopoB, TO B MAaTPHIIE
IJIAHUPOBAHUS UX MOXKHO paccMaTpuBaTh Kak JOMOJHUTENbHBIH hakTop. Tak ecnu B
TUHEWHOUW Mojenu ydyacTByet K pakTtopoB, To Hanpumep X1Xz2 = Xi+1, X2X3 = Xi2,...
Torna koaPUIUEHTH TPU HUX MOXKHO BBIYUCIHUTD, UCIIONB3YS (9.8). [lpu aTom 1is
ucnosabs3oBanug (9.8) Tpedyercs, 4ToOBl MaTpHIla IIIaHUPOBAHUS OblJIa CAMMETPUYHA,
OpTOTOHaJbHA, HOPMUPOBAHa.

BBuay Toro, 4To pe3ynbTaThl SKCIIEPUMEHTA MOABEPKEHBI HEKOHTPOJIUPYEMBIM
BO3/I€MICTBUSM, MOJY4YEHHOE YpaBHEHHE 3aBUCUMOCTHU MEXIy (hakTopaMu U OTKIUKOM
ONHUCHIBAET 3aBUCUMOCTb B CpeHEM. DTO ypaBHEHHE HOCUT CTaTHCTUUYECKUM XapakTep U
MOJUIEKUT B JAajdbHEHIIEM CTaTUCTUYECKOMY aHAIU3y.

AHanu3 mpeciieayeT JBE LeNH: BBIACHUTH, HACKOJIBKO MOJyYeHHAss 3aBUCUMOCTb,
Ha3bIBaeMasi ypaBHEHUEM PErpeccuu, COOTBETCTBYET peajJbHbIM JaHHBIM (3TO Ha3bIBAETCS
MPOBEPKOH aIeKBaTHOCTU MOJIEJN) U HACKOJIBKO MOXHO JOBEPATH MOJTYyYEHHBIM
ko3¢ dunrenTam 3Toi Moienu (3TO Ha3bIBAETCS MPOBEPKONW 3HAUYUMOCTHU
ko3¢ unreHToB). MoxeT okazaTbCs, YTO B Ipejeaax OMMUOKH HEKOTOpbIe U3
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K03 (PHUIIMEHTOB MOTYT HE OTJIMYATHCS 3HAYMMO OT HYJIA.

MoXeT TakXe 0Ka3aThCs, YTO MpeACKa3aHHbIe IO YPABHEHUIO PErpecCuu
3HAYEHHUS OUYEHb CHUJIBHO OTIUYAIOTCS OT JEHCTBUTEIHHO HMEBIIUX MECTO, TO €CTh MOJIEIb
HEaJeKBATHO OMHUCHIBACT OOBEKT MCCIETOBAHUSA.

YToOBI CTaJI BO3MOXEH TaKOW aHalll3 HEKOTOPHIE UIIU BCE OMBITHI, IPOBEICHHBIE
[0 MaTpHUIIE MJIAHUPOBAHUS HEOOXOAUMO TyOJIMpOBaTh. ECIM MOBTOPUTH ONBITH NPH TEX
e 3HaYeHUAX (PaKTOPOB, KOTOpHIE OBIIN paHee, CKOpee BCETO OYIYT MOJTyUEHBI APYyrue
pe3ynbTaThl. DTO 00YCIOBICHO HEKOHTPOJIUPYEMBIMH BO3EHCTBUAMHU HA OOBEKT H
MPUHSTO 3TO CUUTAThH CIy4alHOU OMINOKOM.

CpaBHeHHE € 3TOH Cly4yallHOU OMMOKOM MO3BOJISET MPOBECTU KaK aHAIU3
3HAYUMOCTH KO3(P(HHUIIMEHTOB pErpeccuu, Tak U aHalu3 aJeKBaTHOCTH MOJieNin. TexHuKa
aHaJIM3a COCTOUT B CIEIYIOLIEM.

PaccmotpuM oneHKy 3HaUuMMOCTH Kod(ppunuentoB moaenu (9.5). CymecTByeT
JIBa OCHOBHBIX MeToja oneHku. O6a metoaa paznuvarTca GopMoil mpoBeneHUs
NyOMUpYIOIIUX OMBITOB.

B nmepBoM MeTo1€ TPOBOIAT MOBTOPHBIE NYOIUPYIONMHE OMBITHI I KaXKA0H
CTPOKHU MAaTpHUIIBI TIaHUpOBaHUsA. Tak B Ta61.9.1 mpeamnogaranoch, 4TO KaXIbIH OTBIT
MOBTOPSIETCA 5 pa3. DTO HE 03HAYAET, YTO ITH HATH OMBITOB CIECAYIOT HEOCPEACT BEHHO
IpYT 3a ApyroM. Peanu3anuio ONMbITOB OCYIIECTBISIOT B CIIy4ailHOM TOpsIKE. 3aTeM
BBIYUCISAIOT JUCIIEpCHIO | — oTo0 ombiTa (I — O CTPOKM MAaTPHIBI IUTAaHUPOBaHUs). J{is
3TOTO B KaXJ0¥W CTPOKE HAXOMSAT CPEIHUI OTKIUK YCp U Jajee AUCIEPCUIO | — OTO OMBITA.

[TycThb | — HOMep OmbITa B CTPOKE J, Nj - KOJUYECTBO MapaUICIbHBIX ONBITOB B CTPOKE |,
Ycpj — cpeiHee 3HaYCHUE OTKIIMKA B CTpOKe J. Toria Tucrepcus OnbITOB CTPOKe j OyaeT

D, :Z(yij —Yepj)® | fj (9.9),
i-1

rae fj=nj-1,
Yij — 3HAUCHHE OTKJIMKA B I-0i CTPOKE j MATPHIIbI ITAHKPOBAHUSL. BbraucieHus no
(9.9) mpoBOAAT ISt KAKIOM CTPOKH MAaTPHIIbI TUTaHUPpOBaHus. Ha 0CHOBE MOJTydeHHBIX 3HAYCHH I
Dj (j=1,...N), rae N — 94iCII0 CTPOK MaTPHIIbI IUTAHUPOBAHKS HAXOIAT CPEAHEB3BEIICHHYIO
JHCIIEPCUIO NTApaJUIeTIbHBIX OIBITOB

N N
D, =Q.D;f)I> f, (9.10).
j=1 j=1

Ecnu ny6nupoBaHue napajijiesibHbIX OTBITOB MMPOU3BOIAT OJIMHAKOBOE YUCIIO pa3, To (9.10)
YIPOIIAETCS U UMEET BU/T

D, :(iDj)/N (9/12).

OI_IGHKy S3HAYUMOCTHU TO €CTh CYHICCTBCHHOI'O OTJIMYUS OT HYJIA 1000r0 KOBq)(i)I/ILII/IeHTa
perpeccuu nMponu3BOAAT BBIYHUCIAA AUCTICPCUTO KOB(I)(I)I/ILII/IGHTEI perpeccuun

S%i = Dy/(N(n-1)) (9.12),

rae N — 9Hucio cTpok MaTpuIlsl MJIAaHUPOBAHUS,
N — 4KCII0 MapasuIieNIbHbIX ONBITOB [12].
Orcrona
D,
N(n-1)

Otrourenue |bil/Spi = t mogunHeHo pacnpenenenuio CTbroIeHTA 1 t: MOXKET OBITH HAWJICHO

o tabnuiam pacnpeaeneHus CThIOAEHTA U YPOBHS 3HaYUMOCTH 0, (00b19HO 0= 0,05) 1 ¢
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yuciaoM creneneit cBo0oabl = N(n-1). Eciu | bi|> t: Spi, TO ¢ BeposTHOCTBIO O1IOKK HE OoJiee o
k03 dureHT bj MpU3HaeTCs 3HAYMMBIM TO €CTh CYIIIECTBEHHO OTIIMYHBIM OT HyJs. B mpoTHBHOM
cllyyae OH MPU3HACTCS HE3HAUMMBIM H JIOJDKEH OBITh UCKIIIOYECH U3 YPABHEHUS PETPECCHH.

[Ipu oTcyTCTBUM TaOIUI MOKHO BOCIIOJIB30BATHCS
JOCTAaTOYHO TOYHBIM aNMPOKCUMHUPYIOLIUM BBIPOKEHUEM JJIsl pacueTa TaOIMYHOTO 3HAUCHHS t;
pu o= 0,05

o |12 (9.14).

f

Tak nanpumep, TabmuuHoe 3Hayenue i o= 0,05 u uucna creneneii ceoooapl f =N(n-1) =
=8(3-1) =16 t,=2,12. Beruucaenue 1o (9.14) naet Benuuuny 2,13, 4T0 ABISETCSA TOCTATOYHO
TOYHOM BEJIMYHUHOM.
Kpowme toro, 3nauenue t: Mo>kHO HaiiTu Bocnioib3oBaBinch Gpynkuueit CTbIOJEHT.OBP.2X.
JInst paccMOTpEHHBIX BbIIIE 3HAYCHUIT oOparienue k pynkiuu B Excel 2010 umeer Buj
CTBIOJJEHT.OBP.2X(0,05;16) u Bo3Bpamaer 3Hauenue 2,1199,4ro cornmacyercst ¢ TaOIUYHBIM U
anMmpOKCHMHUPOBAaHHBIM 3HAUCHHEM.

Takas MmeTtoauka orneHkH kKodpdunueHTos (9.5) TpedyeT MOCTaHOBKU OOJIBIIOTO
quciia JyOJUpYIOIIUX OMBITOB M HE BCETAa BO3MOXKHA 10 COOOpaKEeHHUSIM TPYIOEMKOCTH U
MPHA JTOPOTOBU3HE OTBITOB.

[To npyroi#t meTonuke oneHKH KOG PUIMEHTOB ypaBHEHUS perpeccuu (9.5)
MPOBOASAT HECKOJBKO TyOJMPYIONIMX OMBITOB IMPH CPEIHEM 3HAYeHHUH Bcex (pakTopos. B
KaXXJIOM TaKOM OTIBITE KaXXAbIH (hakTOp MpuHUMaeT 3HaueHue He (+1) u (-1), a cpennee
MEXJy HUMH.

[IycTh, HanipuMep, YCTAaHOBJIEHBI cpenHue 3HaueHus GakTopoB X1, X2,...Xs5. OObIT
MOBTOPEH MPU ATUX CPEIHUX 3HAUCHUSIX YEThIPE pa3a U MOJYyuYeHbl OTKIUKHU Y1, Y2, Y3, V4.
[loacuuraem nuCHepcUio ONBITOB

D = ((y1- Yo)"2 + (y2 - Yc)"2+ (Y3~ Ye)"2 +(ya -Yc)"2)s (n- 1) (9.15),
rae N =4 ecTh YUCIIO MapajuieIbHBIX ONBITOB,

Yc = (Y1 +y2t+ y3 + ya)/4 (9.16).
Jucnepcust Ko3QpPUIHUEHTOB PErpeccuu

Dj=D/N (9.17),
rae j — Homep KodddunreHra.
Ha ocHoBe (9.17) moACYUTHIBAIOT HHTEPBAI

Abj =( Dj)"0.5*t, (9.18),
rae t; HaXomAT Kak U B IEPBOM METOJI€ B 3aBUCUMOCTH OT YPOBHS 3HAYMMOCTH U YHCIa
crene”eil ceodonsl N. Eciu

|bjj > Ab; (9.19),
COOTBETCTBYIOIIUMN KOAPDUIIUEHT ypaBHEHUS PETPECCUU 3HAYMMO OTIUYAETCS OT HYJIS.

[Tocne Toro Kak BHISIBIEHBI U OTOPOILICHBI HE3HAUYNMble KOA(PPUIIUEHTHI pErpeccuu
CIelyeT MPOBEPUTH aJ€KBATHOCTh MOJEIH TO €CTh MPOBEPUTH HACKOIBKO MOJIENb
COOTBETCTBYET pealbHO HAOII0aeMbIM JaHHBIM. JIJ1 3TOT0 MOACYUTHIBAIOT TUCIIEPCUIO
aJIeKBaTHOCTH

N
DHII = Z(y[pacq - yiakcn)Z/(N - d)
i=1

(9.20)
rac yipacq, yiaxcn — COOTBCTCTBCHHO paCYCTHOC U SKCIICPUMCHTAJIbHOC 3HAYCHUC OTKIIMKA.
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Daxmoka3bIBaeT 001y BEJIMYUHY PACXOXKIACHUSI MEXKY peajJbHbIMU U PACUETHBIMHU
3HaUYEHUSMHU, OTHECEHHYIO Ha OJMH ONBIT, C YUETOM KOPPEKIUHU MOJEIN HA YUCIO
3HAYUMBbIX K03 punuenTos. B (9.20) N — unciio onbitoB, d — yrcio Ko3GPUIHESHTOB B
YpPaBHEHUU PETPECCUH.

DTy BEJIMUUHY COOTHOCST CO cpeAaHelt aucnepcueit onbita (9.11) u Beiuucisor
otHouieHue D,,/Dy. [ocnennee oTHOIIEHHE CpaBHUBAIOT ¢ Kputepuem Pumiepa F,
KOTOPOE HAXOJAT MO TaOIUIlaM I BBIOPAaHHOTO YpOBHs 3Ha4YuMoOCTH (00b1unHO 0,05) n
gyucna creneHeit cBo00abl: fuuc= N-d, fiuan=N(n-1).

Ecnu pacuernoe 3naueHue F= Day/Dy < Fragn, 1€ Fragn — TaOAMUHOE 3HAUCHHUE, TO
MOJIyYeHHas MOJIeJIb B BUJE YPAaBHEHUSI PErPECCUM CUUTAETCS aJeKBAaTHOW U OTpakaer
peanbHbIN 0OBEKT.

Ecnu N = d, ypaBHeHHE perpecCHH B TOYHOCTH COOTBETCTBYET
AKCIIEPUMEHTAJbHBIM JaHHBIM U BbhluKcieHus 1o (9.20) npousBecTH HEBO3MOXKHO, TaK Kak
HEeT U30BITOYHON HH(pOpMaLUU I TPOBEPKHU aA€KBATHOCTH. B 3ToM ciyuae
PEKOMEHAYETCS HECKOJIBKO JTOTOJIHUTENbHBIX 3KCIEPUMEHTOB. YacTo UX CTaBAT B LIEHTPE
OTIBITOB.

10. IpoOHbIi GaKTOPHBIH IKCIIEPUM EHT

B cnyuae, xoraa u3zydaercs BIMSHUE Ha OTKIUK OOJIBIIOrO KOJMYecTBa PaKTOPOB
matpuna [1®3 cranoButcs rpomosakoil. Hanmpumep, ecinu ectb 8 GakTOpoB U Kaxbli
MEHAETCS Ha IBYX YpOBHsX, TO [ID®D cocTout u3 256 onbITOB.

Kak OyneT nanee moka3zaHo, IMJIAHUPOBAHUE SKCIEPUMEHTOB MPOBOJAT HE TOJBKO
11 IOJIydeHusl MoJenu o0beKkTa. boyiee Toro, 4acto cama MOJieNib HE SIBISIETCS
caMmoleNblo ucelegoBaHuil. YacTo 3TO NULIb CIOCO0 ONpeeNuTh HalpaBjIeHue
n3MeHeHus1 (aKTOPOB I JaTbHEHIIeTo MoBBIIEHU d3)PEKTUBHOCTH pabOThl 00BEKTA.

B sTom ciyuae, ocoOeHHO Ha MEepBBIX ATanax peaju3aluy MiaHa TOYHAs MOJAEIb
He TpebyeTcs. B yacTHOCTH B MO/ie/Ib 4acTO MOKHO HE BKIIIOYATh MPOU3BEACHHE
¢dbakTopoB, Ha3pIBaeMoOeE B3auMoaeiicTBueM. MiMmeeTcss BO3SMOXKHOCTh YIPOCTUTh MOJIENb 3a
CUET UCKJIIOUEHHUE U3 Hee B3aumoeicTBuil. Ilpu 3ToM yMeHbpIIaeTcss KOJIUYECTBO
HEU3BECTHBIX KOOPDUIMEHTOB MOAEIN, KOTOPOE HAJ0 ONpPEAEeIUTh Ha OCHOBE IJIaHa
KCIEPUMEHTA.

CnenoBaTenbHO, MOKHO YMEHBUIUTh YHUCJIO ONBITOB U PEATU30BATh TOJIBKO YaCTh
[IDD. JIna coxpaHeHHUs MPOCTOTHI PAaCYETOB M 00ECIICUYCHUSI HE3aBUCUMOCTH
K03(PUIIMEHTOB MOIEIU MEX1Y COO0M YacTh SKCIIEpUMEHTa, KOTOPYIO MPOBOJAT, 10JIKHA
YAOBJIETBOPSITH CPOPMYITUPOBAHHBIM BHIIIIE TPEM OCHOBHBIM TPEOOBAHUSIM:
OPTOTOHAJIbHOCTh, HOPMUPOBAHHOCTh, CAMMETPUYHOCTb.

Kpome toro, ecnu B moaensb BkioyaroT K hakTopoB To MaTpuiia miaHUPOBaHUS
nomkHa cogepxkath He MeHee N>K + 1 onbita. Takue MaTpuiibl Ha3bIBalOT APOOHBIMU
penJINKaMu.

OOmuit MpUHIUN MOCTPOCHUS IPOOHON pEenmIuKU COCTOUT B cleayiomeM. bepercs
matpuua [1®D s MeHblIero KoJndyecTBa GakToOpoB, B HEE H00ABIAIOT JOTOJTHUTENbHbBIE
CTOJIOLBI, B KOTOPBIE BIUCHIBAIOT B3auMoaeicTBUE (PaKTOPOB. 3aTeM 3TH B3aUMOACHCTBUS
3aMEHSIOT Ha HOBBIM (akTop.

Paccmorpum npumep.

Co3anuMm miaH 3KCIepuMeHTa A YeThipeX PakTOpOB.

Ecnu ucnons3osats [IDD, To 1is yeThipex (pakToOpoB Hano npoussectd 24 = 16 onbiToB.
OnHaxko, MOXHO B35Th 32 0CHOBY II®DD nns Tpex pakTopoB, KOTOPHIH TpeOyeT Bcero 8§
ONBITOB, MpeJcTaBleHHbIX B Tabnume 10.1.
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[Monypennuka [1®D gns wersipex pakrtopor Tabm.10.1

dakTopbl
NeNe onbiTo] X1 X2 X3 X4=X2X3 Otknuk A
1 -1 -1 -1 +1
2 +1 -1 -1 +1
3 -1 +1 -1 -1
4 +1 +1 -1 -1
5 -1 -1 +1 -1
6 +1 -1 +1 -1
7 -1 +1 +1 +1
8 +1 +1 +1 +1

YerBepThiil pakTop X4 NPUHAT paBHBIM B3aUMOAEHCTBUIO (ITPOU3BEICHUIO)
dakTopoB X2X3. [Ipu 3TOM BCce TpeOOBaHUS K MAaTPHIIEC MIAHUPOBAHUS COXPAHEHBI.
Tabnuna 10.1 saBasercst yactrhio (mMogoBUHOMN) Tabnuusl [IOD ais yetvipex pakTopoB. ITO
HA3BIBAIOT TMOJNYPEIUINKON U IPUHATO 0603HauaTh TakuM obpasom 241, Uro o3Hagaer, uTo
paccmatpuBaetcs [1DD gnsa yeTbipex pakTOpoB, B KOTOPOM OJHO B3aMMOJAEHCTBHE
NpUpaBHEHO yeTBepTOMY (hakTOopy. B 0bmiem cnyuae o603HaueHHE PETIIMK BBITISAAUT Kak
2P 4TO 3HAYMT, YTO MCMOJb30BaH [IDD mis p pakTOpOB, K U3 HUX MPUPABHEHBI
s dhexram B3anMoOaeCTBUS.

OcTaHOBHMCS Ha TOM, KaKk BBIOMpPATh B3aMMOJEHUCTBHE, KOTOPBIE OyaAeT
MpUPaBHEHO HOBOMY (hakTopy.

Ecnn nmerorcst naHHbIe O TOM, YTO KAKMM-TO W3 MMapHBIX B3aUMOJACUCTBUNA MOXKHO
npeHeOpedb, TO UMEHHO 3TO B3aUMOIEHCTBUE CIEYEeT NPUPABHATH BHOBb BBOJIUMOMY
dbakTopy. Tak, Hanpumep, B Tabauie 10.1 X»>X3 npupaBHEHO BHOBh BBOAUMOMY (PakTopy
X4. Ctonben X4 HE oTanvaeTcs oT cTosidona X2X3. ITo 03HaYaeT, YTO B MOJTYYCHHOM Jajiee
ypaBHEHUHU KOA(D(ULIMEHT Npu X4 OLEHUBAET HE TOJBKO BIUSHUE QakTOopa X4, HO U BIUSHUE
X2X3. Eciin ecTh anipuopHbie JaHHbIE, UYTO B3auMOJieHcTBUE X2X3 HECYIIECTBEHHO, TO
ko3¢ dunueHT nmpu X4 OIeHUBAET TOJBKO dPPekT Xs.

Ecnu xe Takux JaHHBIX HET U MOXHO IpeAnojiaraTh, 4To B3auMoaeicteue X2Xs
CYIIECTBEHHO, TO OLIEHUTh €ro He MPeJICTaBIsAeTCs BO3MOXKHBIM. B 3TOM ciiydyae MOKHO
OILICHUTH TOJBbKO COBMECTHBIN 3(pdekT X4 + X2X3ITO miara 3a yMEHbIICHUE KOJTUYSCTBA
OTIBITOB.

Ecnu cepust onpITOB MOCTaBiaeHa BIAJIN OT ONTHMAIBLHOTO pekuMa paboThI
00BeKTa, TO Kak mpaBuiio 3(GpPeKTs B3aUMOJEHCTBUS HECYIIECTBEHHBI 1 MU MOKHO
npeHebpeus. Toraa BIoJHE TOMYCTUMO HCIOJIb30BaTh PEIJIUKHA C YMEHBIICHHBIM YUCIOM
HKCIIEPUMEHTOB U OLIEHKON COBMECTHOTO BIHMSHUS HA OTKIUK HEKOTOPHIX (P PEKTOB U
B3aUMOJIENUCTBUM.

Ecnu 0603HaunuTh BeIOOpOUHBIE KOIP(DULIHEHTHl ypaBHEHUS perpeccuu,
MOJYYEHHOTO 10 Pe3yJbTaTOM OMBITOB Kak Do, D1, ...D12, b23, ..., a Heu3BecTHBIE
K03(QunmenTs renepanbHoil COBOKYymHOCTH Kak S, B, ...35...., TO TOT aKT, 4yTO

BBIOOPOYHBIA KO3(P(PUIIMEHT OLIEHUBAET HE TOJILKO caM (akTop, HO U 3 dekT
B3aUMOJICICTBHSI, YCIOBHO 3aMUCHIBAIOT Kak Hanpumep b2 = S, + f;,, 4TO 03HAYAET, YTO B

kodhdunrente bz XxpaHUTCs He TONbKO oneHKa (pakTopa Xz, HO B3aumoeiicTBue X3Xa.

B npusenennoit Ta6:1.10.1 BBenen gaktop X4 = X2X3. CooTHomenue X4 = X2X3
Ha3bIBAETCS TEHEPUPYIOIIUM COOTHOIIEHHUEM.

Ecnu marpuna njiaHupoOBaHMS SIBJISETCS PEIUIMKOM, TO 0013aTeIbHO HEKOTOphIE
3P eKThl B3aUMOAEHCTBUS OKa3bIBAIOTCS CMEIIAaHHBIMU C JIMHEHHBIMU 3¢ dexTamu. 3Has
m000€e reHepupyroliee COOTHOIEeHNEe ( XOTh OJTHO M3 HUX U3BECTHO, TaK KaK HUCIOJb3Ys
PEILIMKY MBI 3aMEHUIIN KaKOH-TO 3P (HeKT B3auMOAeHCTBUS HOBBIM (PaKTOPOM) MOKHO
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OI[EHUTh BCE CMEIIAHHBIC B3aMMOCHCTBUA.
Bo3bMeM u3BECTHOE FreHepUpyIoliee COOTHOMIEHNE H YMHOXKHUM €TO JIEBYIO U
MpaBylo 4acTHU Ha 0003HaUYeHWE BHOBb BBEJICHHOTO (haKkTOpa

X4 = X2X3; Xa*Xy = XoX3*¥X4; 1 = XoX3Xa.

[TocnenHee COOTHONMIGHUE HCIIONB3YET TOT (PaKT, 4TO 3HAUCHHE TIO00M
NEepeMEeHHON B MaTpuIle miaanupoBanus paBHo +1. Tornma kBagpar mo6oro ¢gakropa
BCerjaa paseH 1.

CooTHoueHHuE

1 = XoX3X4 (10.2)

Ha3bIBAETCS OMpENENS0MUM KOHTpacToM. C ero noMouib0 MOKHO ONPEAEIUTh BCE
coBMecTHbIe 3¢ dexTsl. Hanpumep, onpeaennm, 4To OLlEHUBAET B ypaBHEHUU PErpeccuu
ko3 durnuert mpu X2 To ecTh Kod3ppuiuent by, s sroro ymaoxum obe gactu (10.1) va Xo.
[Tomyuum

X2 = X22X3X4 (10.2).
Tak kak X2® =

nmMeemM

X2 = X3X4 (10.3).

Tax xak cronben X2 noBropsiet croynbdern X3X4, To kKodhpunueHt npu Xe
OIICHHBAET He TONbKO X2, HO X3X4

b2 = S, + B (10.4).

11.KpyToe BOCXO:KAeHHE MO MOBEPXHOCTH OTKJINKA

B 11pon3BoACTBEHHBIX YCIOBUAX MOJy4EHHE MOJIENIN OOBEKTA BBIMOIHSAIOT 3a4acTyIO
U1 yyqieHust paboTsl oobekTa. Eciu npeacraBuTh, 4To MMEeTCsl CUCTeMa KOOpIUHAT, 110
0CSIM KOTOPOIl OTK/IaJbIBAOT 3HaUEHUs (DAKTOPOB U OTKIIUK, TO OTKJIMK B TAKOHM cUcTeMe
KOOPAMHAT SIBJIICTCS U300pakeHNUEM NOBEPXHOCTHU. Takoe npecTaBieHre HarisaIHO
HEBO3MOXHO IPH Yuciie GakTopoB OoJiee IBYX, HO COOTHOLIEHHS, IOIy4aeMblid IpU
IUTAHUPOBAHUU SKCIIEPUMEHTOB JI€HICTBUTENbHBI ITPU J1F000M uKcie GpakTopoB. Toraa roBopsr,
YTO OTKJIMK SIBJISIETCS TMIIEPIIOBEPXHOCTBIO.

C 3T0 TOUKH 3peHUs JOCTHKEHHE ONITUMAJIBHOTO 3HAYE€HUS OTKIMKA (MaKCUMaJIBHOTO
WM MUHUMAJIbHOT0) MOKHO IIPEJCTAaBUTh KaK MepeMeleHHe [0 TOBEPXHOCTH OTKJIMKA B
TUIIEPIIPOCTPAHCTBE.

Ecnu B MaTpulie iiaHMpOBaHUs 3HaY€HUE JTH000T0 GakTopa n3MeHsercs ot -1 1o +1 u
3TO COOTBETCTBYET HEOOIBILIOMY U3MEHEHUIO (haKTOpa B UCTUHHBIX €MHULIAX, U €CIH, KpOMe
TOr0, TOYKa HA4YaJIbHOI'O PEKMMa HAXOAUTCA BIAIN OT ONTUMAJIBHOTO PEXUMa, TO
MaTeMaTHYECKYIO 3aBUCUMOCTb OTKJIMKA OT (pakTOPOB (YpaBHEHHE PETPECCHH) MOXKHO
NPUOJINKEHHO CUMTATh JIMHEHHOI.

HecMoTps Ha TO, YTO YaCTO TOYHOCTH TAKOW MOJENIM HEBEIUKA, BCE K€ ITOU MOJENBIO
MOYHO BOCIIOJIb30BaThCs JJIs OIPEIEICHUS HAIIPaBICHUS JBUKEHUSA K OITUMYMY.

[ycTs HampuMep, Ha OCHOBE JApoOHOI permuku 2% To ecth u3 IIMD, cocTosEero U3
16 omBITOB BBIAETIEHA PEIUIMKA, B KOTOPOM 0/IMH (aKTOP MpUPaBHEH NapHBIM B3aUMOJICHCTBUSAM.
3TO0 03HAUAET , UTO OlleHHBaeM 4 (pakTopa Ha OCHOBaHHMHU § oNbITOB. PakTophl 0003HAUEHBI X1,
X2, X3; X4=X1X>. [lonyueHo cnenyroliee ypaBHEHHE PETPECCUU

YV =25-3X1+2X5-4X3+ 8X4 (11.2).
[TycTh onTuMmu3aius paboThl 00BEKTa COCTOMT B MAKCUMHU3AIIUU OTKIIHKA Y.
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N3 (11.1) BugHO, 4TO A yBEIUYEHUS Y CIEIyeT yBEINYUTh X2 U X4 U YMEHBIIUTD X1
u Xas.

Wnest KpyToro BOCXOKJCHHUS COCTOUT B TOM, YTO BHIOMPAIOT HOBBIC HAYaJIbHBIC 3HAUCHHS X1 —
X4, a 3a49acTyI0 U HOBBIE IIard M3MEHEHUs (PAKTOPOB, MPH KOTOPBIX OyAyT Oosbime X2 1 X4 U
OynyT MeHbIme X1 U Xa.

3arem MpOBOJST HOBYIO CEPHIO OIBITOB, CHOBA OLIEHUBAIOT KOA(PPHUIIMEHTH ypaBHEHUS
perpeccuu 1 BHIOMPAIOT ClIeyolue HOBbIE 3HaueHus. [lociie kax 10l cepuu 3KCIepuMEHTOB
BBINIOJIHSAIOT CTATUCTUYECKYIO OLIEHKY aJIEKBATHOCTH YPABHEHMSI PEIPECCUU U 3HAUUMOCTH €TI0
KO3 PHUIINEHTOB.

Ecnu Ha KakoM-TO 3Tamne Takux cepuil OyIyT MOJTyYeHbl HE3HAYMMBIE KO PHUITMEHTHI
(Bce kpome CBOOOTHOTO WIEHA YPAaBHEHHMS) U MOJTyUYEHBI JaHHBIC O HEaIeKBATHOCTH MOJIEH, TO
3TO MOKET SIBJISATHCS CBUAETEIBCTBOM TOTO, YTO JOCTUTHYTHI ONTHMAaJIbHbIE 3HAYEHUS (PaKTOPOB
U OTKJIMKa. B 3TOM ciydae nuHeHast MoJieNib, KOTOpasi UCIIOJIb30BaHA MPH JIBUKEHUH K
ONTUMYMY SIBJISIETCS YK€ HETIPUTOTHOM.

B sToMm cinyyae okoHYaTeIbHO BHIOMPAIOT 3HAYEHUS (PAKTOPOB, MPU KOTOPHIX JOJIKEH
paboTaTh OOBEKT U B 3aBUCMOCTH OT MIOCTABJIEHHOW 33a/1aul MTPOBOJAT HECKOJIBKO
JIOTIOTHUTEIbHBIX OMBITOB U MOIY4al0T YTOUHEHHYIO HEJTMHEHHYIO (0OBIYHO KBAJAPATHUHYIO)
MOJIeNb 00OBEKTA.

PaccmoTpuM Gosiee eTanibHO Mpoliecc BbIOOpa HOBOTO peXUMa U BEIHUHHBI (PAKTOPOB
Ha OCHOBE MPOBEJACHHOMN CepUU IKCIIEPUMEHTOB.

[TonyueHHOE Ha OCHOBE CEPUU FKCIIEPUMEHTOB YpaBHEHHUE PETPECCUU B MIEPBYIO
ouepe/ib CIIelyeT IPOaHATU3UPOBATh C LIETBI0 OTPEAETICHUS ero aJeKBaTHOCTH U 3HAYMMOCTH
ko3¢ puimeHToB. Te KO3PPUIHEHTHI, KOTOPbIE 0KAa3aJTUCh HE3HAYUMbBIMH B JINHEITHOM
YPaBHEHMH CIIEYeT OTOPOCUT U UCKJIIOUUTh U3 yPaBHEHHUS.

3aTeM HaJ0 YyCTAHOBUTH HOBYIO TOUKY Ha4aJIbHOIO pexumMa. Ecnu nensto
IUTAHUPOBAHUS SKCIIEPUMEHTOB SIBJIAETCSI MAKCUMU3ALMsI OTKJIMKA, TO B HOBOM PEXHMME JOJKHBI
OBITh YBEJIMYEHBI T€ (PAKTOPHI, KOTOPHIE BXOJAT B YPaBHEHHE PErPECCHH CO 3HAKOM ILTIOC U
YMEHBLIEHBI T€ (aKTOPbl, KOTOPBIE BXOASAT B HETO CO 3HAKOM MHUHYC. Eciu 11emb10 sBisercs
MUHUMH3ALNS OTKINKA, TO HA000POT, YBEIUUUBAIOT T€ (PAKTOPBI, KOTOPBIE BXOJAT B ypaBHEHHE
perpeccuy co 3HaKOM MUHYC U yMEHbIIAIOT (GaKTOPbl, KOTOPbIE BXOAT CO 3HAKOM ILJIIOC.

YucneHHoe n3MeHeHne (GaKTOPOB PACCUUTHIBAIOT CIEAYIOIIHUM 00pa3oM.

Paccmorpum mpumep.

Ha ocHoBe cepuu 3KCIIepUMEHTOB NOJIY4YE€HO YpPaBHEHHE PErpeccuu

y=25+38X1- 04X>+ 12,4 X3 (11.2).
B 9Toii cepuy ONBITOB HayaIbHbIEe 3HaueHHs (aKTOPOB ObLIM

X10=10,4; X20 = 30; X30 = 6.

[Iar n3MeHeHnsa coCTaBIIII

AX1=2; AXo=4; AX3=1.
B Tabmune 11.1 npuBeneHsl UCTUHHBIEC 3HAUCHUST (JAKTOPOB, COOTBETCTBYIOIINE
YCJIOBHBIM 3HaueHUsM +1. BBenem 0603HaueHus koa¢ppuirienTo ypasHenus (11.2)

HauanpHblii pexxum u mar Tabmuma 11.1
X1 X2 X3

Hauanpusie 3nauenns | 10,4 30 6

IIlar BappHpOBaHHUsI 2 4 1

3nauenue -1 8,4 26 5

3Hauenue +1 12,4 34 7

by = 25; b1 = 3.8; by, =- 0.4; bs = 12.4.
VYpasuenue (11.2) nomydeHo 1t KOAUPOBAaHHBIX 3HaUeHUH (akTopoB [lepeiimem k
NCTUHHBIM 3HAYCHUSAM. Hepexoz( OCYHICCTBJIACTCA CICAYIOIIUM o6pa30M
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Xpean =Xo+ XKOZ[ * AXpean (113)
Iloacrasnss B (11.2) B (11.3), nomyuum

y= 25+3,8(10,4 +2X1) - 0,4(30 + 4X2) + 12,4(6 + X3) = 126,9 +

+7,6X1 —( - 1,6X2) +12,4X3 (11.4),
rae X1, X2, X3 — peasibHbIe 3Ha4YCHUS (PAKTOPOB.

N3 (11.4) BugHO, 4TO AJIs1 yBEJIMUEHUS OTKIIMKA HE0OXoauMo yBenmnuuTh X1, X3 u
yMeHbIINUTh X2. B coorBeTcTBUM ¢ MeToZ0M bokca — Yuincona Hazo BbIOpaTh HOBbIE HaYaJIbHbIE
3Ha4deHus pakTopoB X1lo, X20, X30 ¥ MPOBECTH HOBYIO CEPHIO SKCIIEPUMEHTOB, BEIOPAB HOBBIH
Iar U3MEHEHHUS Kax10ro (hakTopa.

Ycranosum X1, X2, X3 paBHBIM I'paHUYHBIM 3HAUEHUSM B IIPOBEJICHHON CEpUU
OTIBITOB, @ UMEHHO

X1o = Xlmax + AX1; X20 = X2min —AX2; X30 = X3max + AX3. (11.5).

[Tomumo BbIOOpa HOBBIX Ha4aJdbHBIX 3HAUEHUN HA/I0 JJIS KaXA0ro (akTopa BEIOpaTh
iar.

HoBble 3HaueHus 11aroB pacCUUTHIBAIOTCS CIEAYIOLIUM 00pa3oM.

Bribepem MakcumManbHOe TipousBeaeHue DiAXi

Nmeem

b1AX1 =7.6%2 =15.2; bpAX2 = 1.6%4 = 6.4; bsAX3 = 12.4*1 = 12.4.
MakcuMasbHBIM sBIIseTCs pousBeacHre D1AX 1. B3sB ero 3a ocHOBY, BEIOEpEM HOBOE
3Hauenne mara AX1 = 4. IIpu Be16ope HOBOTO 1m1ara HaJo PyKOBOJICTBOBATHCS CIICTYIONTHM.

UYewm Oouibire AX, TeM ObICTpee TPOUCXOAUT JBMKEHNE K ONTUMAaIbHOMY 3HAUEHHUIO
OTKJIMKA.

Bwmecte ¢ Tem, ecin S3KCIIEpUMEHTATOP CUNUTAET, YTO YPABHEHUE PETPECCUU MOJTYUYEHO
BOJIM3H ONTUMYyMa OTKJIMKA, I[e71ecCo00pa3Ho yMeHbIUTD mar AX st 601ee TOYHOTO
BBIJICJICHUS ONITUMAIBHOTO pexxuMa. B manHoM cirydae AX ObIJIO YBETTUYCHO B JIBa pasa.
OcTanpHble Iaru COOTBETCTBEHHO TaKKe JOJKHBI ObITh M3MEHEHBI. [l ux pacuera
HCIIOJIBb3YETCS CIENYIOUUNA METO/,.

J10JIKHO UMETh MECTO

b1AX1/ bsAX3 = AX1/AX3
Tax kak HoBoe 3HaueHue AX1 =4, 1o AX3; = AX1* bsAX3/ bhi1AX1,
rne AX3, ,AX1,; — HoBBIE 3HaueHus mara X3, X1.

b1AX1, bsAX3_ 3HaueHUs U3 MPOBEACHHOMN CEPUU OIBITOB.
Nmeem AX3,=4*12,4*1/(3,8*2) = 6,52.
AHaJOTUYHO NOJyYyaeM

b1iAX1/ b2AX2 = AX1W/AX2y; AX2, = AX1y* b2AX2/( b1*AX1, = 4*(-0,4)*4/(3,8*2)
=0,84.

Taxum 00pa3oM, JJIsl HOBOW CEpUH IKCIIEPUMEHTOB YCTAHOBUM Ha4yallbHbIC 3HAUCHUS B
cootBeTcTBUU C (11.5), maru usmenenus AX1 = 4; AX2 = 0,84; AX3 =6,52.

[IpoBeneM HOBBIE SKCTIEpUMEHTHI. [IOBTOpHM pacdeTsl ¥ aHAIHU3 MOJTYY€HHOTO HOBOTO
ypaBHEHUs perpeccuu. TakuMu maraMmu OyJieM OCYIIEeCTBISATh ABM)KEHHE K ONTUMAILHOMY
3HAYEHUIO OTKIIMKA. DTOT MPOLIECC HA3BIBAETCSI KPYTOE BOCXOXKACHUE U JIOJKEH MPOI0JIKATHCS
noka He OyJeT TOCTUTHYTO ONTUMalIbHOE 3HaueHHe OTKINKa. O0macTh hakTopoB BOIHU3U
ONTUMYyMa OTKIIUKA HA3bIBAETCS MOYTH CTAIIMOHAPHOU 001aCThIO.

12. Panpomu3sanus

Oco0o CJICOYCT IMOSICHUTDH HCO6XOI[I/IMOCTB pPaHIOMU3alUU SKCIICPUMCHTOB. Ilox stu
TCPMHUHOM IMOHUMAKOT CJ'Iy‘I&fIHBIfI MOPAHOK pCain3allvi IJIaHa SKCIICPUMCHTA BO BPCMCHU.
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Heo0xoauMocCTh paHI0OMU3aAIMH BbI3BaHA TEM, YTO MPH OCYIIECTBICHNUH TUIaHA
HKCTIIEPUMEHTOB B TOM IMOPSJIKE, B KOTOPOM OH 3alMCaH B MATPUILIE TNITAHMPOBAHUS, MOXKET
MIOBJICYb JIOMIOJHUTEIBHYIO OIIMOKY B OTPEICICHUN PErPECCHOHHOTO ypaBHEHHsI. ONacHOCTb
3TOTr0 OCOOCHHO BEJIMKA P OOJIBIIOM KOJIMYECTBE IKCIIEPUMEHTOB, ITPU BO3MOKHOM
M3MEHEHHH YCIIOBUN KCIIEPIMEHTOB ¢ TeueHneM BpeMeHH. [losicHuM 310 Ha mpumepe, B
KOTOPOM OTKJIMK 3aBHCHT OT TpeX (akTopoB (cM. Tabmuiy 12.1.

K nmogacuenunro cucremarnyeckout omnokn Tadmumma 12.1

NeNe onbIToH Xo X1 X2 X3 OTKAUK A
1 +1 -1 -1 -1 Ai1+q
2 +1 +1 -1 -1 A +q
3 +1 -1 +1 -1 As+q
4 +1 +1 +1 -1 As+q
5 +1 -1 -1 +1 As
6 +1 +1 -1 +1 As
7 +1 -1 +1 +1 As
8 +1 +1 +1 +1 Ag

JlomyCcTUM 110 yCTIOBUSM TEXHOJIOTHH 32 OJIHY CEpUH BO3MOYKHO MPOBEICHHE HE Ooiee
quLIpex OIIBITOB. PCHICHO HpOBeCTI/I HepBBIe quHpe OIIbITA. HOCJ’I@HHI/I@ ‘—IeTI)Ipe OIIbITAa MOKHO
MIPOBECTH TOJILKO Yepe3 HECKOJIbKO AHEH. [lycTh pemeHo mpoBoauTh UxX noapsa. JJomycTtum, 4To B
JTAHHBI MOMEHT IPHY MTPOBEJACHUH YETHIPEX OTBITOB ACHCTBYET HEKOHTPOIMpyeMas momexa J,
KoTopas gobaBisieTcs K OTKIUKY A. [logcunTaHHbIN TTOCIE TPOBEACHUS BCETO MJIaHa
ko3¢ dunuent bz cocraBuT

bs =[-1*(A1 +q) -1*(Ax+q) -1*(As+q) -1*(As+q) +1*As +1*As +1*A7 +1*Ag]/8 =
= [-A1-Az-Az-As+ Ast+ At Ar+Ag)/8 =bzu. —(0/2),
rae b3uc— K03 HUIHEHT B ypaBHEHUH PErPECCHU, KOTOPBIH ObLI ObI, €Clii ObI He OBbLIO
CUCTEMAaTUYECKOI OmMOKH (] B IEPBOM CEpUU IKCIIEPUMEHTOB.

PaccMoTpuM, 4TO MPOU30MIET, €CIIH OMBITHI BHITIOIHSIOTCS B CIy4ailHOM nopsiake. J{is
JIAHHOTO TPUMEpa ObLTH MOJIyYSHBI CyvaiiHbie yrcin B cucteMe Matlab ¢ momonbro koman b1
floor(rand(10,10)*7.999) + 1. Ilonyuena cieayrorast mocieaoBaTeabHocTh: 74516156482
135851 7. BcooTBeTCTBUH C 3TOM MOCJIEN0BATEILHOCTHIO, UCKIIFOYAs TOBTOPSIOIIUECS
3HAYEHUS, PeaT30BaHbI OIBITHI.

B tabnuue 12.2 npuBeAeH MIaH SKCIIEPUMEHTA B IOPSIKE CIIy4alHOM peann3aiu
CrnyyaiiHas peanusanus miaHa skcnepuMentoB Tabmuia 12.2

NeNe onbIToE Xo X1 Xz X3 OTKNUK A
7 +1 -1 +1 +1 A7+ q
4 +1 +1 +1 -1 As+q
5 +1 -1 -1 +1 Ass+ q
1 +1 -1 -1 -1 Ai+q
6 +1 +1 -1 +1 As
8 +1 +1 +1 +1 Ag
2 +1 +1 -1 -1 Az
3 +1 -1 +1 -1 As
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PaccunTaem mosy4eHHBIH Py 3TUX onbITaX Ko3dduiment mpu Xas.

bs =[1*(A7 + Q) -1*(As + q) +1*(As + q) -1*(As + ) +1*Ast+1*Ag -1*Ar-1*Az] /8 =
=[ A7 + As+ As+ As- Az — A1— Ao— Az]/8 + [0-0+0-0]/8 = b3uc

W3 npuBeAeHHBIX pacueTOB BUJIHO, YTO PAHIOMU3ALINS BO BPEMEHH MPOBEICHUS
OIIBITOB MO3BOJIMIIA N30€KaTh CUCTEMAaTHYECKOH OIIMOKH.

13. MbICIeHHBbIE IKCIIEPUMEHTBI

[Tocne mepBoii cepuu ONBITOB OYJET MOIY4YeHO ypaBHEHUE perpeccuu. Eciu
Ha4daJIbHBIC 3HAUYCHU q)&KTOpOB B34AThI BAAJINU OT ONITUMAaIbHOM TOYKH OTKJIMKA, TO 94aCTO MOXKHO
OTPaHUYUTHCS JINHEHHBIM MPUOIIKEHNEM ypaBHEHUS perpeccuu. OCHOBHOE Ha3HAYEHHUE ITOTO
YpaBHEHHSI — ONIPECITUTh AIbHElIIee n3MEeHeHHe (DaKTOPOB, KOTOPOE IaCT BO3ZMOYKHOCTh
HpI/I6J'II/I3I/ITI) OTKJIMK K ONITUMAJIbHOMY 3HAYCHUIO.

Ecnu nonyctuth, 4TO B TUNIEPIPOCTPAHCTBE OTKIMK UMEET MaKCUMaJIbHOE (MU
MUHHMAaJbHOE) 3HAYE€HUE, TO ABM)KEHHE K ’TOMY 3HaUEHHUIO 11€JIECO00pa3HO OCYLIECTBIATh B
HaNpaBJICHUHU TPAIUCHTA, €CITH OTHICKMBAIOT MaKCUMAIILHOE 3HAYEeHUE OTKIMKA. Ecii Hamo
HaWTH 3HAYECHIE q)&KTOpOB, KOTOPBIE COOTBETCTBYIOT MUHUMAJIbHOMY 3HAQYCHHUIO OTKIIMKA, TO
JBKEHHUE HAJI0 OCYIIECTBIISTh HAITPABICHUH OOPaTHOM T'PAJIUCHTY.

Fpa)II/IeHT KaK M3BCCTHO OMPCACIIACTCA YaCTHBIMU ITPOU3BOJHBIMU YPABHCHUSA
pErpeCcCuu, 4TO Mpu OIMUCAHUU IMTOBEPXHOCTU OTKIIMKA BXKAJIM OT ONITUMAJIBHOTO 3HAYCHUA
COOTBETCTBYET JINHEHOMY YPaBHEHHUIO perpeccuu. B 3ToM cityyae KOOpJIUHATHI TpaIueHTa
IPONOPLHOHAIBHBI TPOU3BEICHHUIO KO3(D(DUIIMEHTOB YpaBHEHHSI PETPECCUH NP KAXKIOM
(hakTope He auanazoH U3MEHEHHs dakTopa.

[TycTs, HanrpuMep, ocse NepBOil cepur IKCIEPUMEHTOB M0JIy4eHa 3aBUCUMOCTh
oTkauKka Y oT aktopoB X1, X2, X3

Y =20+8,4X1-3,2X2 +17,3X3 (13.2).

[Tycts ipu 3TOM 1m1aru 1o ¢akropam ot AXi1 = 3; AXo = 2; AX3 = 4. HanpaBnenue
rpajJiieHTa — 3TO HaIpaBJeHHE BEKTOpa ¢ mpoekmmsamu Ha ocu 0X1, 0Xo, 0X3 {3*8.4; -2*3.2;
17.3*4} wm {25,2; -6,4; 69,2}. DTi KOOpAMHATHI CIIEAYET B3SATh 32 OCHOBY IPH BHIOOpE
rapaMeTpoB HOBOM CEpUU IKCIIEPUMEHTOB.

W3BecTHO, UTO HampaBiIeHUE BEKTOPa IPaIueHTa HE U3MEHUTCS, €CIIU BCE KOOPAUHATHI
YBEJIMYUTH WIH YMEHBLIUTH B OJJUHAKOBOE YUCIIO pa3. OOBIYHO KaKyI0-TO KOOPIAUHATY
BBIOMPAIOT 32 OCHOBHYIO, MPUAAIOT €ii HOBOE 3HAYCHHE U BCE OCTaJbHbIE KOOPAUHATHI
U3MEHSIIOT MPOMOPIHOHAIBHO.

Kakux- To 001ux pekoMeHaanui o ToM, Kakyto KOOpJAWHAT CIEAYeT B3ATh 3a
OCHOBHYI0, HET. HacTo 32 OCHOBHYIO OepyT caMyro OOJIBIIYI0 KOOPAUHATY U U3MEHSIIOT ee. [1pu
HE0OX0IMMOCTH MOKHO BOOOIIE HE MEHSITh 3HAUEHUI KOOPIMHAT.

[IycTh B TaHHOM NpHMeEpe CleayeT J00MBaThCS MaKCUMU3AlMK OTKIMKA. [[i1st 3TOTO
clenyeT yBenu4uTh X1, X3 (Mepel HUMU 3HaK +) U yMEHbIIUTh X2. Bo3pMeM 3a OCHOBY
KoopAuHaTy X3, a UMeHHO 69,2. [IprMeM, 4TO HOBOE 3HaYeHHEe 3TOW KoopauHathl Oyzer 30.
CrnenoBarenbHO, ee 3HaUeHHE YMEHbBIIEHO B 69,2/30 = 2,3 pa3za. CooTBETCTBEHHO B 2,3 pasa
CIIe/TyeT YMEHbBIIIAaTh 3HAYEHUS OCTAIbHBIX KoopauHaT. Temeps oHu cocTaBsT: mist X1 25,2/2,3 =
11 (okpyrnenno); mst X2 2 (-3,2/2,3) = - 1,4 (oxpyrierHo). HoBble KOOpAWHATHI IpaIHeHTA
Ooynyt {11;1.4;30}. Pa3menuB 3TH KOOpAMHATHI HA KOA(PPHUIIMEHTH! YpaBHEHUS PETPECCHH,
MOJIyYUM 3HAUYEHHE I1ara B HOBOM CEPHH OTBITOB MO KaxaA0My (hakTopy.

AX1=11/8,4=1,3; AX>=-1,4/3,2 =-0,3; AX3=130/17,3 = 1,7 (oOkpyrJIeHHO).

C »TuMU BEeMYMHAMM I1aTa HAJ0 BEIOpATh HOBBIM HAYalbHBIN PEXHUM, 331aTh IS
Ka)x/10T0 (pakTopa ero HayajabHOE 3HaueHue +1 u -1, peaan3oBaTh HOBYIO CEPHIO
AKCMEPUMEHTOB. Eciii HOBBIE 3HAaUeHHS (DAKTOPOB B HAYAJILHOM PEXKHUME U UX Mpe/eIbHbIe
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3Hauenus (+1,-1) mpu HOBOM 11are He BBIXOIAT 32 00JACTh JOMYCTUMBIX 3HAUCHUM MPEIbIIyIIeH
CEpUHU IKCIEPUMEHTOB U HE MIPEBBILIAIOT JOIYCTUMBIE 10 YCIOBHIM 3KCIUTyaTalluy 3HAYECHUS,
TO MOYHO PEAIM30BaTh TAK HA3bIBAEMbIE MBICJICHHbIE SKCIIEPUMEHTHI.

[Toxaxxem 3TO Ha pUMeEpE.

PaccmoTpuM cepuio ONBITOB, MPEACTaBICHHBIX B Tabmume 13.1.

XapaKTepuCTUKN CEPUN OMbITOB
Tabnuua 13.1

X1 X2 X3

HavanbHbIn pexum 20| 30| 40

LLar nasmenernuss AX 5 6 8
3HayeHune +1 25| 36| 48
3Ha4yeHune -1 15| 24| 32

Ha ocHoBanuu cepuu SKCIIEPUMEHTOB TOJIYY€HO YpaBHEHUE PETPECCUU

y=140-0,8X1 + 0,4X2 -1,2X3

AX1*b; =5%(0,8) =-4; AXo* b, =6*0,4=24; AXs* bz =8*(-1,2) =-9,6.
[TpuHsATO penieHre BEIOPATh HOBYIO COCTABISIONIYIO IPareHTa Ha OCHOBE AX3* D3, B vacTHOCTH
MPHUHATH HOBOE 3HadeHne AX3* bz = -1. MHade roBopsi, 3HAYCHHUE COCTABIISIONICH rPpaleHTa B
HanpaBjeHUH X3 YMEHbIIEHO B 9,6 pa3za. COOTBETCTBEHHO HOBBIM IIar 11 nepeMeHHon AXz=
-1/(-1,2) = 0,8. COOTBETCTBEHHO JIOJKHBI OBITH YMEHBIIEHBI B 9,6 paza AXo* by u AX1*b; .
Hosggsle 3nauenust 6yayt AX1* by =-4/9,6 =-0,42, AX>*b2=2,4/9,6 =0,25. HoBble 1maru mo
dbaxTopam cocraBar AX1=0,42/(-0,8) =-0,5 u AX;=0,25/0,4 =0,6. 3a HOBBIi HAYATBLHBINH PEKUM
MOXHO MpUHATh X1 = 15; X2 =36; X3 = 32.

B tabnune 13.2 npencraBieHbl HOBbIE HAYAIbHBIE PEKUMBI U TpaHMIIBI (hakTopoB. Cieayer
3aMETUTh, YTO HET HEOOXOJMMOCTH PeaIn30BbIBaTh BCE ITH PEKUMBI. Tak Kak Ipy pacCUUTaHHbBIX
11arax 4 LEeHTPax OIBITOB MbI HE BBIXOAUM 3a IpeJieiibl TPaHUYHbIX 3HAYEHUN HU 110 OJTHOMY
¢bakTopy, To OyAeT AecTBOBATH MOJYyYEHHOE YPaBHEHUE PErpeccui. ITO TaK Ha3bIBaeMbIe
MBICJIEHHBIE SKCIIEPUMEHTBI, U3 KOTOPBIX MOJIE3HO JUIsl MPOBEPKH Pean30BaTh JHUIIb HEKOTOPHIE.

[Ipu HEOOXOAUMOCTH MOKHO CPABHHUTH PEAIM30BAHHBIC PE3YIbTAThI C PACCUYMTAHHBIMH I10
ypaBHEHUIO perpeccuu. [IeBsAThIN OMBIT LeNeCO00pa3HO peann30BaTh, TaK Kak PakTop X2 BBIXOAUT
3a Mpeaesbl 3HAUEHUH, IPH KOTOPBIX MOJy4EHO YpaBHEHHE perpeccuu. Bo3aMOKHO A7t KOHTPOJIS
pealin30BaTh HEKOTOPBIE MPOMEKYTOUHBIE MBICIIEHHBIE SKCIIEPUMEHTHI M CPABHUTH MOTYYECHHbIE
AKCIIEPUMEHTAaJIbHbIC JJAHHBIE C PACCUMTAHHBIMU M0 YPABHEHUIO PETPECCUU.

[Ipu 3T0 HAO yuecTh, YTO YPaBHEHHE PETPECCHH MOITYUYEHO 711 HOPMUPOBAHHBIX JaHHBIX.

Jlng pacueTta ¥ cpaBHEHUS OTKIIMKA CJIEIYeT MepecuynuTaTh JaHHbIE B HOPMHPOBAHHbBIE
3HaueHus. Paccuntaem oTkinuk pexxuma 5. O603HaYasi HOpMUPOBaHHBIEC 3HAYEHUS HaKTOPOB X1y,
X2u, X3u, HOTYYHM HOPMUPOBAHHBIC 3HAYCHUS

Xin= (17,5 -20)/5 =-0,5; Xou=(33,2-30)/6 = 0,33; X34 = (36 -40)/8 =-0,5.

[ToncraBnsis HOpMUPOBAHHBIE 3HAUYECHUS B YPABHEHUE PETPECCUH, MTOTYYUM PACUETHOE
3HaUeHUe Y.

VY =140 - 0,8*(-0,5) + 0,4*0,53 — 1,2*(-0,5) = 141,21

Jlaree MOKHO CpaBHUTH 3TO 3HAUYECHHE CO 3HAUYCHUEM OTKJIMKA, MIOTYYEHHOTO Ha OOBEKTe
MIpH MapaMeTpax, COOTBETCTBYIOMHUX Ta0. 13.2 B akciepumenTe S. [lociie 3Toro MokHO J1enath
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BBIBOJI O MPOJIOJDKEHUH CEPUU MBICIICHHBIX OITBITOB HIIU TIPOBEJICHUN HOBOU CEpHUU
IKCIIEPUMEHTOB IIPH MapaMeTpax pekuma 3.
MeicineHHbie onblTel  Tabnuua 13.2

X1 X2 X3
HoBbin
HayanbHbIN NeNe MbICNEeHHbIX
pexum -0,5 0,6 -0,8 3KCNEPUMEHTOB
Cnepytowmi
HavarnbHbIN
pexum 19,5 30,6 39,2 1
19 31,2 38,4 2
18,5 31,8 37,6 3
18 32,6 36,8 4
17,5 33,2 36 5
17 33,8 35,2 6
16,5 34,4 34,4 7
16 35 33,6 8
15,5 35,6 32,8 9
15 36,2 32 10

14. llouTH cTanmoHapHas o6s1acthb (I1CO)

[IpaBuibHO MPOBEACHHBIE SKCIIEPUMEHTHI IPUBOIAT OTKIMK K ONTUMAIBHOMY 3HAaYEHHIO.
O6nacTh ONTUMANTBHOTO 3HAYEHUS OTKIIMKA HA3bIBAECTCS MTOYTH CTAllMOHAPHOM oOnacThio. JIroboe
W3MEHEHWE 3HaUYCHUH (PAKTOPOB B ATOM 00JIACTH MPUBOIUT K YXYALICHUIO OTKJIHKA. B cBOIO
ouepe/ib ITO MOKA3bIBAET, YTO B ATOM 0071aCTU IpaJeHT (PYHKIUHU, OTPAKAIOIIEH CBSA3b OTKIIMKA C
dakropamu, 61130k K HyIt0. KoaddunuenTs ypaBHEeHUs perpeccuu Mpu JTUHEHHBIX WIEHAaX MOTYT
CTaTh HE3HAYMMBIMH. DTO CBHUJIETEIBCTBYET O JOCTHKEHUH ONTUMAIBLHOTO OTKJIMKA —I0CTHKEHUS

MOYTH CTAIIMOHAPHOM 00IaCTH.
Jlanee BO3MOXHBI CIEAYIONIUE TEHCTBUA.

1. VMeHnbllleHHEe BeIMYMHBI 11ara H3MECHEHUS (baKTOpOB " IIOBTOPCHHUU CCPpUHU
OKCIICPUMCHTOB C LICJIbIO 0oJiee TOYHOTO OIIPCACIICHUA OIITUMAJIbHBIX 3HAYCHUU
Q)aKTOpOB. Cnez[yeT, OJIHAKO, YUUTBIBATH, YTO YMCHBIIICHHUC 1Ialr'a MOXET
IMPUBCCTH K HCYYBCTBUTCIBHOCTU OTKIIMKA K TAKUM U3MCHCHUSAM. KpOMe TOro, B
CJIydac BJIIMAHUSA ITOMEX IIPpHU MAJIOM HIare n3MCHCHUA (baKTOpOB MOKHO BOOGH.IC
IMOJIYYUTb HEAOCTOBCPHBIC PE3YJIbTATHI DKCIICPUMEHTOB, TaK KaK MOJXHO IIPUHATDH

BJIWAHHC IIOMECX 3a BJIMSAHHUC (1)aKTOp0B.

2. Yepes onpeeneHHbII HHTEpBal BPEMEHU IIOBTOPHUTH MOCIEAHIOI CEPUI0
9KCIEPUMEHTOB U IIPOBECTH IIOBTOPHBIN aHAIN3 pe3ylbTaToB. Takue neicTBus
NpPEANOYTUTENbHEE, TaK KaK B CITy4ae W3MEHEHUs! BIMSHHS BHEIIHUX
BO3EUCTBUI (2 OHM paHO WJIU MO3/JHO MPOU30ITYT)MOKHO OYyI€T CBOEBPEMEHHO
9KCIEPUMEHTAIBHO YCTAHOBUTH 3TO U MPHHATH MEPHI K MOACTPOiiKe (PaKTOPOB.

3. Caenatb Gojiee TOUHBIE BBIBOJIBI O (PAKTOPAX, COOTBETCTBYIOLIUX ONTUMAIEHOMY
OTKJIMKY, ITyTEM IOJyYEHHs] YPABHEHMSI PEIPECCUU B TIOYTH CTALlMOHAPHOM

o0acrtu.

PaCCMOTpI/IM HO,Z[pO6HCC MOCISIHUN BapHaHT. TouHbIl B 3aBUCUMOCTH OTKJIHMKA
oT (I)aKTOpOB HEU3BEeCTEeH. Bianmu oT onTUManbHOrO 3HAYEHMS OTKIINKA Mmpearnoarajiocs,
4ToO 3Ta (pYHKI_II/Iﬂ JIMHEHHA. TCOpI/ISI IJIaHUPOBAHUA SKCIICPUMCHTOB UCXOAUT U3 TOI'O, YTO B

IIOYTH CTaHHOHapHOﬁ 00J1aCTH 3aBUCHUMOCTh OTKJIMKA OT (baKTOpOB MOXXHO
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anIpoKCHUMHUPOBATh KBaIpaTUYHOM 3aBUCUMOCTBI0. B 00111€M Brjie Takast 3aBUCUMOCTb,
HaTpumMep, sl TpeX PaKTOpoOB UMEET BUJ

y = bo +b1 X1 + b2Xz + bsXsz + b11X1? + b2oXo? + b3sXa? + b1aX1 Xz +
+ b13X1X3 +023X2X3 (14.1).

Jiist onipenenieHust KO3 GUIIMEHTOB TaKOW 3aBUCUMOCTH M3MEHEHUS KaKI0TO (paKTopa Ha
IBYX YpOBHSX HepocTatouHo. Hanpumep, miist onpenenenust 10 koadgduuuentos B (14.1) Hamo He
MmeHee 10 ombITOB, a ¢ yueToM U3MEHEHHUs (PaKTOPOB Ha JIBYX YPOBHX Hano 16 ombiroB. Ecim
coctaButh Tabmuiy [1MD 11 Tpex (paKTopoB, TO MOKHO BUAETH YTO HATIPEMEp CTONONBI A1 X 12,
X722, X% moBropsror cronber as Xo U cieaoBaTensHo KodphumuenTs b1, boz, bss 6yayT Takumu
J)Ke Kak 1 s bo.

CnenoBarenbHo, s noaydenus (14.1) [IOD nns tpex gpakTopoB HenocTatouHo. Eciaun
UCIoab30BaTh ADD mi1s yeThipex PaKkToOpoB, TO TaK KaK peajbHO €CTh TOJBKO TpHU (hakTopa
HEKOTOPBIE OTBITHI OYyAYT IPOCTO TyOIMpPOBATh NPEAbIAYIINE CTOJIOBI U Pa3ACTUTh BIUSHUE
(akTOpOB U X MPOU3BEIEHUN OyIeT HEBO3MOXKHO.

[Ipu onricaHny MOYTH CTAIMOHAPHOM 0OJIACTH KaXIblid (PaKTOP B IJIaHE IKCIIEPUMEHTA
ClIeTyeT U3MEHSTh OOJIbIlIe, YeM Ha ABYX YpPOBHsX. [IpHHATO B 3TOM cilyuae U3BMEHSTH (DaKTOpHI Ha
TpeX YPOBHSX.

B sTom cnyuae HapymaeTcst OJJMH U3 OCHOBHBIX MPUHIIUIIOB MATPHIIbl TUIAHUPOBAHUS —
MPUHIIUI OPTOTOHAIILHOCTH cT0JIONOB. CyMMa MapHBIX MPOU3BEIEHUHN 3JIEMEHTOB JHOOBIX JBYX
CTOJIOIIOB YK€ HE OyJIeT paBHA HYJIIO.

VIMeHHO 3TOT MPUHIMII ITPH MOJTYYE€HUN JTUHEHHOTO YpaBHEHHS PErpecCUu MPUBOAUT K
HE3aBHUCUMOCTH KO3 (PULIHEHTOB 3TOTO ypaBHEeHHsI. B cBOIO ouepenpb 3TO JaeT BO3MOKHOCTh
HE3aBHCHMO OLIEHHUBATh 3HAYMMOCTh KOA(P(GUIIMEHTOB ypaBHEHUS Perpeccu, 0TOpachiBaTh
HE3HAYMMbIC KOY(PPHUITMEHTHI U IPH STOM HE MEPEeCUYUTHIBATH OCTABIIHECST KOA(P(UITUCHTHI.
UTOoOBI COXPAHUThH ITH BO3MOXHOCTH JJISl OTIMCAHUS TIOYTH CTAllMOHAPHOU 00JacTH, pazpaboTaHbl
CrelHaibHbIe MJIaHbl SKCIEPUMEHTOB JIJIs1 pa3HOro 4ucia ¢pakropoB. [IpuHIUIBI TOCTPOCHUS
TaKMX IJIAaHOB PACCMOTPUM Ha NMpUMeEpe OTKIMKA IS ABYX (PaKTOpOB.

Ha pucynke 14.1 uzo6paxens! ase ocu OX1 u OX>2, Ha KOTOPHIX OTKJIAABIBAIOTCS 3HAYCHHSI
¢dakropoBX1 u X2 B ycJI0BHBIX enquHunax. Cucrema KOOpAUHAT B KOTOPOM MO OCSAM KOOPIHHAT
OTKJIAJIBIBAIOTCS 3HAYCHUS (DAKTOPOB HA3bIBACTCS (PAKTOPHBIM NMPOCTPAHCTBOM.

Puc.14.1 ®akropHOE NPOCTPAHCTBO.

[Ipu uncne pakTopoB, paBHBIM TpeM, IpeACTaBICHUE (PAKTOPHOTO MPOCTPAHCTBA
CTaHOBHUTCS MEHee HarJsIHbIM, a MpU yKcie GpakTopoB Oojee Tpex rpaduieckoe npecTaBieHue
HEBO3MOkKHO. OJTHAKO BCE OCHOBHBIE UJIEU U pacyeTHbIe (POPMYIIbI COXPAHSIOT CHITY.

[Ipu onucanun nmoutu cranuonapuoi oo6mactu (IICO) 3a ocHOBY 6epyT MOCIETHIO
CEepHI0 SKCIIEPUMEHTOB U JIONOJHSAIOT €€ HECKOJILKUMHU HOBBIMU OmbITaMu. s ABYX (hakTOpOB
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KOJIMYECTBO TAKUX JOTIOJHUTEIBHBIX TOYEK — OMBITOB OyneT math. O1Ha TOUKa COOTBETCTBYET
many skcnepuMmenTa npu X1 = Xz = 0 B ycJIOBHbIX equHUIax (Touka A Ha puc.l4.1). Emie uersipe
touku B, C, D, E Ha3biBaroTCs 3B€3HBIMU TOUYKAMU U PACIOJIOKEHBI HA PACCTOSIHUM 0 OT TOYKU
A. Jlng Kax10ro KoJarmyecTBa (PakTOPOB BEJTMUMHA 0L pacCYUTHIBaeTcs 0c000. Takum oOpazom,
KX/l (pakTop Termepsb MeHsieTcsa Ha Tpex ypoBHsX: -1, +1, a. Bennunna o. HazpiBaercs medom.
OO111ee KOIMYECTBO BO3ZMOXKHBIX Pa3IMUHbIX ONBITOB HA TPEX YPOBHSIX U3MEHEHUE (PaKTOPOB
cocraBiser 3%, re K — 9nucio GpakTopoB. ECTh HECKOIBKO METOIMK pacyeTa BEIWIHHBI O IS
Iieya 3BE3AHbIX TOUEK.

B 3aBucumoctu ot yncia pakTopoB UMEKOTCS MaTPULbl ONITUMAJIBHOTO IIJIJAHUPOBAHUS B
I[1CO. Bce pacuets! muiianoB B [ICO HarpaBiieHsl Ha 0OecTieUeHre HE3aBUCHUMOTO aHallni3a
KOA(QHUIIMEHTOB HEIMHEHHOTO ypaBHEHHS perpeccur, kotopoe onuckBaet [1CO. Kak u s
JMHEIHOTO ypaBHEHUs perpeccuu nocie nposeaeHus onbiToB B [ICO crenyeT olleHUTh
3HAYUMOCTb KOA((UIIMEHTOB U aJIeKBaTHOCTh ypaBHEHUs perpeccuu. C miaHaMu SKCIEPUMEHTOB
B [ICO MoxHO noapoOHee mo3HakoMuThes B [13,14]. Bee Takue miaHbl OTHOCSTCS K IJIaHAM
BTOPOTO MOPSKA.

[Ipu pazpaboTke MIaHOB BTOPOTO MOPSAKA JKEIaTeIbHO, YTOObI IIaH yI0BIETBOPSII
TpeOOBaHUSAM OPTOTOHAJILHOCTU U pOTaTa0EIbHOCTH.

OpToroHanbHOCTh O3HAYAET, YTO CyMMa B YCJIOBHBIX €IMHUIIAX JH0O0ro cToJI0Ia, a
TaK)Ke CyMMa MapHbIX MPOU3BEACHUN JBYX JIFOOBIX CTOJOLIOB JOJKHBI OBITh paBHBI HYII0. DTO
ycioBHe o0serdaet pacuer kodhGpuImeHToB perpeccCioHHoro ypapHeHus. Kpome Toro, ecnu
KaKoM-TO U3 K03(p(PUIIMEHTOB OKa3bIBAETCS HE3HAYMMBIM U UCKIIFOYAETCS U3 ypaBHEHUS
perpeccuu, 3To He BbI3bIBAET HEOOXOIUMOCTD MEpPecyeTa OCTAIbHBIX KOAPPHUIIUEHTOB.

PoraTtabenbHOCTh O3HAYaeT, UTO BOJIM3U ONTHMAJIBHOIO PEKKUMa OIINOKa
AKCIIEPUMEHTA OJJMHAKOBA B HAMPABIICHUHU JIO00TO hakTopa.

OpHako, yIOBJIETBOPUTH OAHOBPEMEHHO OOOUM 3TUM TpeOOBaHUSIM HEBO3MOXKHO.
[TosTOMy HCTIONB3YIOT JTMOO OPTOTOHATIBHBIC TUIAHBI, JINOO poTaTaOEIbHbBIC TUTAHBI.

C uenbio yMEHBIICHHS YMCiIa SKCIIEPUMEHTOB 32 OCHOBY OepyT siApo omnbiTa. Kak
MIPaBUJIO 3TO OJIHA U3 MOCJIEIHUX CEPUI ONBITOB, KOTOPbIE HCIOIb30BaHbI IPU KPYTOM
BOCXOXK/IEHUHU. JTa cepusl KaKk yKa3bIBaJIOCh BbIIIE JIOMOJHSAETCS OMBITAMU B LIEHTPE
AKCIEPUMEHTA U TaK Ha3bIBA€MbIMU 3BE3/IHBIMU TOUKAMU - TOUYKAMH, B KOTOPBIX HEKOTOPHIM
(akTOpaM MPUCBANBAIOTCS 3HAYEHUS 0 (HE MyTaTh C O 3HAYMMOCTHIO). 3HAYCHUE O
paccuuThIBaeTCs B 3aBUCUMOCTH OT KosinuecTBa dakTopoB npu onucanuu [1CO.

Ecnu BbiOpan poTaTa®enbHBIN IUIaH, TO YCIOBHS 3TOTO IJIaHA OMPENIENSIIOT CIEAYIOIIUM
obpazom [11]

ZN:Xii =N4,,
=1

N N
D X =3 XiX5 =3N4, i=1,..k j=L..k i#],
u=1 u=1

rae | — Homep dakropa,
U — Tekyiee 3Ha4YeHue pakropa i,
N — 4KCII0 HKCIIEPUMEHTOB.
IIpu 5TOM A2 ¥ A4 KOHCTAHTHI, I KOTOPBIX JOJKHO UMETh MecTo A/ Ao? > K/(K+2).
Taxoe nyiaHMpoBaHKE HA3bIBAIOT KOMIIO3UIIMOHHBIM, TaK KaK OHO OCHOBAaHO Ha
noctpauBaHuy MaTpullsl IO nim apoOHOM perumKy 10 M1aHa BTOPOTo Mopsaka 100aBlIeHueM
OTIPE/IeNIEHHOTO KOJIMYECTBA TOUEK HA PACCTOSHUM 0. U HYJIEBBIX TOUEK B 00JIACTH HAYaJIbHOTO
pexxumMa.
Takue mnansl pekomeHayroT 1pu K > 5 ncnonezoBars nomyperuky [1903, a mpu Kk < 5
Matpuny [1D3.
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BenuuuHa o, 0OTCUMTHIBAETCS OT HenTpa I1dD u papHa o = 2%, rae k —uncio $paxTopos
pu [1D3.

Ecu UCronb3yioT ApobHYIo pemuky 257, to o = 204,

NmeroTcst TabIuIIbl IOJOOHBIX TUIAHOB JUIS PA3IMYHOTO KOJIM4YecTBa (pakTopoB. B
tabnuue 14.1 npuBeAeHb JaHHBIE U1 IOCTPOCHHUS TUIAHOB BTOPOTO TOPSIIKA.

KoadduumeHTs! perpeccun pacCunTHIBAIOT CIEAYIOINUM 00pa3oM.

by = AIN(22;(k+2)> Y, —2/14czk:fouyu) (14.1),
b, =¢/N(Y X, ) _ (14.2)
(143),

bij = C2 /(Nﬂq)zxmx ju yu

i=1 u u

K
by = A/N(c*(k +2)4, — k)z XY +C2(1_/14)zzxiiYu _2/14(32 y.) (14.4),
rac

N
A=1/(2ha(k+2) ha-K); Aa=k(nc +n0)/((k+2)nc) ; c=N/D X2,
u=1
rae N0 — 9uclio HyJIeBBIX TOYEK,
nc =N —nO0.
Omm6ku K03(pPUITMEHTOB PETPECCUH OTIPEILISIIOT CISAYIOIMIM 00pa3oM.
S%h0 = 2ha?(k+2)S2/N;  S%i = ¢S%/N;  S%ij = c?S%/(NA%4);  S2hii = A((k+1)ha-(K-
1)c?S?)IN.
Jl51s IpoBepKH aIeKBaTHOCTU MOJIETN BTOPOTO MOPSIKA MOICYUTHIBAIOT
no
Sg = Z(VOu ~ Yo, )? TIpH umcie cryneneit ceo6omst = n0 -1.
u=1
3nech You — 3HaYEHMsI OTKIIMKA B IEHTPE IKCIIEPUMEHTA,
Yoc — CpeiHee 3HaueHUe OTKIIMKA B IEHTPE IKCIIEPUMEHTA.

IInann! BTOPOI'O ITOPAIKaA

Ta0muua 14.1.

BenuunH
Ymcno Yucno Yucno | nneya an| O6Lwee
Yucno TOYEK | 3BE3[Hbl] HyINeBblX 3BE3QHbl]  YUCIO
dakTtopol sgpans| Todekng Todek nQ Todek a| onbIToB N MpumeyaHue
2 4 4 5 1,414 13
3 8 6 6 1,682 20
4 16 8 7 2 31
5 32 10 10 2,378 52
5 16 10 6 2 32 lMonypennuka
6 64 12 15 2,828 91
6 32 12 9 2,378 53 lMonypennuka
7 128 14 21 3,333 163
7 64 14 14 2,828 92 lMonypennuka
N
SR ZZ(yu _yr)2
u=1
Saz[: SR - SE1

Yucio creneHeit cBoOO b
f=N - (k+2)(k+1)/2 — (n0-1);
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F3KCH :(Sau/faﬂ)/(SE/fE) .

3nmeck Sg — cyMMa KBaJIpaToB, CBSi3aHHAs ¢ OMMOKOH onbita. OHa onpenensiercs mo N0
OTIBITaM B IIEHTPE IKCIIEPUMEHTA,

SR — OCTaTOYHasi cyMMa KBaJpaToB;

Sax — CyMMa KBaJIpaToB, CBSI3aHHAS C aJICKBAaTHOCTBIO MOJICIIH;

fe, fan — coOTBeTCTBYIOIIME YHUCTIA CBOOO/TBI.

Fiken CPaBHUBAIOT C TAOMMYHBIM 3HAUeHUEM KpuTepus Dumiepa npu 5% ypoBHe
3HAYMMOCTHU U JIEIAIOT BBIBOJ 00 aIEKBATHOCTH MOJIETIH BTOPOTO MOPsiAKa IPH Faxen < Fr, TaE Fr
— Ta0JIMYHOE 3HAUYEHUE.

15. [IpyMepbl OJIy4YeHUSA U AaHAJIM3A MOJeJIM 06 beKTa

PaccmoTpuMm npumep noaydenust Mojienu Ha ocHose [IDD u ee cratuctuueckoro
aHanmm3a. PaccmarpuBaercs mia sxcriepumenta 23, B tabnune 15.1 npusenena matpumna 10D,
Tonuslii pakTopHeli skcrepument 23 Tabmuima 15.1

NeNe

onbiToB | Xo X1 X2 X3
+1 -1 -1 -1
+1 +1 -1 -1
+1 -1 +1 -1
+1 +1 +1 -1
+1 -1 -1 +1
+1 +1 -1 +1
+1 -1 +1 +1
+1 +1 +1 +1

HauanpHsiil pexxum nipeacrasiex B Tabmure 15.2

HauanbHblil pesxxum

Tabmuma 15.2

X1 X2 X3
Ha4yanbHoe 3HayeHue 8 6 10
Lar 0,2 0,2 0,2
3Have-
Hue -1 7,8 5,8 9,8
3Haye-
Hue +1 8,2 6,2 10,2

B tabnuue 15.3 npuBeaensl 3HaueHus (PaKTOPOB B UCTUHHBIX €IUHUIAX, KOTOPBIE

HCIIOJIb30BAHbI B OKCIICPUMCHTC

[1®D B uctuHHBIX equHunax Tadmuma 15.3

NeNe
OnbITOB X1 X2 X3 OTKAUK A
1 7,8 5,8 9,8 24,75
2 8,2 5,8 9,8 23,27
3 7,8 6,2 9,8 23,03
4 8,2 6,2 9,8 20,99
5 7,8 5,8 10,2 23,19
6 8,2 5,8 10,2 21,63
7 7,8 6,2 10,2 21,45
8 8,2 6,2 10,2 19,89
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Ha ocHOBaHMYM MPOBEIEHHBIX KCIIEPUMEHTOB pacCUUTaHbl KO3()HUIIMEHTHI ypaBHEHHUS
perpeccun

8

b, =) X ;A8 1=1..8 j=0,..3. (15.1).

i=1

[Tonyuens! cneayroniye K03pPUIMEHTHI perpeccun

b0 =22,275; bl =-0,83; b2 =-0,94; b3 =-0,74.

YpaBHEHHE pErpeccuu UMEET BUJL

A =22275-0,83X1—-0,94X> -0,74X3 (15.2).

N3 ypaBuenus (15.2) BUIHO, 4TO 17151 YMEHBIIEHUS A KaK cleayeT u3 TpeOoBaHUM
TEXHOJIOTUH, HaJI0 yBEJIUYMBATh MPOTUB HAYAJIBHOTO pexkuMa Bce pakTopsl. Kpome Toro,
HEOOXOIMMO OIIEHUTh 3HAYMMOCTh Kod(duitmentoB bj (1= 0,...3) u ynanute u3 (15.2) Te dieHsl,
JUISL KOTOPBIX KOA(PPHUIIMEHTHI Di HE3HAYMMO OTIMYAIOTCS OT HYJIS.

OneHka 3HaYMMOCTH OCHOBAHA Ha MPEIBAPUTEIHHOM OINPENIETICHUN OIINOKU
SKCHEPUMEHTOB. JIJisl OLIeHKH OIMOKY SKCIIEPUMEHTA ObLT MOBTOPEH YEThIPE pa3a SKCIEPUMEHT
MIPH 3HAUYEHHUAX (PaKTOPOB, COOTBETCTBYIOIIUX HYJIEBOMY pexXUMYy. Pe3ynbrarsl 3THX
TyOIUPYIOIIKX HYJIEBOM PeXUM SKCIIEPUMEHTOB NPUBEIEHBI HIDKE B Ta0nuie 15.4.

[To nannpiM Tab1.15.4 BeruKcnena nucnepens oTkirnka A. CpenHee 3HaueHHE Acp =
21,99, cymMma KBaJIpaToB OTKJIOHEHUH BEJIMYMHBI A OT CpEeIHETO 3HAUCHHUs, JefieHHas Ha N-1, rae
N — 9UCJIO TIapaJUICIBHBIX OMBITOB TO €CTh JIUCIIEPCHSI A COCTABIISET Sa? = 0.03609,
craraptHoe otkiioHeHue Sa = 0,19. o Tabmumam pacnpenenenns CThIOJCHTa HAXOHUM
tabauuHoe 3HadeHue t; = 3,18 mwist ypoBHs 3HaunmocTr 0= 0,05 u uncia creneneit cBoooab! K =
n-1[12].

JlyonupoBanue HagasmpHOTO peknma Tabmuma 15.4

NeNe
onbITOB X1 X2 X3 OTKAUK A
1 8 6 10 21,18
2 8 6 10 21,92
3 8 6 10 22,11
4 8 6 10 21,76

OueHum cpeqHeKBagpaTUYHOE 3HaYeHHe Ko (HUIMEeHTOB ypaBHeHUs perpeccuu. OHO
Ui BceX K03(pPUIIMEHTOB OIMHAKOBO U OIIPEIEIIACTCS Kak

Shi? = Sa?/N,
rae N — 91CIIo OMBITOB, IO KOTOPBIM ompeeicHbl Koddduiments! bi. [Tomydaem Sei? = 0,036/8 =
0,0045 u Spi = (0,0045)"0.5 = 0.067.

Hutepsan usmeneuus kospduuuenta Spi (i = 0,...3), npuHEMaeMblii BO BHUMaHKE TIPU
OIICHKE 3HAYUMOCTH HaXOJAT KaK

Abi = Spi *t; = 0,067*3,18 =0,21.

Ecau momyine nodoro kosddunmenta bj menbiie natepana Abi, To koadduuueHT b
MO>KHO CUMTATh HE3HAUUMBIM. Takoi K03QPHUIIMEHT MOKET ObITh HCKIIIOUEH U3 ypaBHEHUS
perpeccun. B nanHom ciydae Bce K03(hGHUIUEHTHI bi 3HAYNMBI.

UT0oOBI 3aKOHYUTH CTATUCTHUECKUN aHAIN3 TEPBOTo dTana MeTona bokca — Yuncona,
ClIeTyeT OIICHHUTh aJIeKBaTHOCTh ypaBHEHUs perpeccuu. Kak yxke yka3pIBanoch aIeKBaTHOCTh
OIICHUBAET, HACKOJILKO YPaBHEHHE PETPECCHH COOTBETCTBYET PEaIbHO HAOII0JAeMbIM JTAHHBIM.

OrneHKy MPOU3BOAAT CIEAYIOIIUM 00pa3oM.

Brauane Haiiiem Tucnepcuio aJjeKBaTHOCTH. DTO OCTaTOYHAs CyMMa KBaJpaToB
OTKJIOHEHHUH OMBITHBIX JaHHBIX OT PACUETHBIX 3HAUEHUH, MOJTYYCHHBIX [0 YPABHEHHUIO PErPECCUH.
Pacuets! cBenensl B Tabmuiy 15.5
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Brruucnenue ocrarounoit nucriepcun Tabnuna 15.5

dakTnyeckoe
3Ha4veHune PacyeTHoesHaueHne

NeNe onbiToB oTknuka Ag oTKnukKa Ap (Agp -Ap) (Agp-Ap)?
1 24,75 24,885 -0,135 0,018225
2 23,27 23,125 0,145 0,021025
3 23,03 22,905 0,125 0,015625
4 20,99 21,245 -0,255 0,065025
5 23,19 23,305 -0,115 0,013225
6 21,63 21,654 -0,024 0,000576
7 21,45 21,425 0,025 0,000625

8 19,89 19,76 0,13 0,0169
Cymma 0,151226

YToOBI My4UTh TUCIIEPCHIO aCKBATHOCTH HAZIO Pa3ACIUTh CyMMY, TIOJTYYESHHYIO B
nocienHem crosoie Tabm.15.5 na yucno creneHeil cBoOO bl K, KOTOPOE PAaBHO YUCITY OIBITOB, IO
KOTOPBIM OIpeieeHbl K03 GHUIMEHTHI Dj MUHYC YrCiI0 KOG PHUIIMeHTOB. B TaHHOM Ccilydae 4uciio
cTeneHel cBo0OIbI paBHO K = 8 — 4 = 4. Jlucnepcus aieKBaTHOCTH COCTaBUT

Sax® = 0,151226/4 = 0,0378.

Sax’ CPABHUBAIOT C ONTHOKO# SKcriepuMenTa. [To kpuTepuio dumepa (F xpurepnio)
CpaBHEHHUSI TUCIIEPCUN HAXOAAT OTHOIIEHHE TUCTIEPCUN U CPAaBHUBAIOT €r0 C TaOJIMYHBIM
3HaYeHneM kputepus Oumepa. B 1aHHOM cilyuae paccMaTpHBAIOT OTHOIIEHHE S,y C UETHIPHMS
CTETeHs MU CBOBGOIBI K Sa? ¢ Tpems cTeneHsMu cBoOoabl. [Tomydaem

F =10,0378/0,003609 = 1,047. Tabnuunoe 3Ha4ueHue F=9,1 npu yka3aHHOM BBIIIIE YHCIIE
cTerneHel CBOOO Ibl YMCIUTENS M 3HAMEHATEIIS U JOBEPHUTEIbHON BeposiTHOoCcTH 0,95 (YpoBeHB
snaunmoctu 0,05). TabauuHoe 3HaueHne FT MOKHO TOIyYnTh ¢ moMoIbio Gyakmun Excel
(ucmoss3oBana Excel 2010) F.OBP.I1X(0,05;4;3) = 9,117. U3 5THX pacuyeToB MOKHO C/€IaTh
BBIBOJI, YTO B CTATUCTUYECKOM CMBbICIIe 00e AUCIIepCUU Hepa3inuuMbl. B cBoio ouepens 3To
03HAYaeT, YTO OCTATOYHAsI TUCIIEPCUs COM3MEPUMA C OIIMOKOM SKCIIEPUMEHTA U MOJIYyYeHHOE
ypaBHEHHE PETPECCUU AJICKBATHO OTPAXKAET 3aBUCUMOCTh OTKJIMKA OT (pakTopoB. Tenepb MOXKHO
MEePEeUTH K KPYyTOMY BOCXOKJICHHUIO — IBMYKEHHIO 110 TIOBEPXHOCTH OTKIMKA K ONTUMAJILHOMY
3HAYEHUIO OTKIIMKA.

[To TexHONOTUYECKUM YCIOBUAM TpeOyeTcs JOOUTHCS MUHUMAIIBHOTO 3HAYEHUS OTKIIHKA..
Kak Buano u3 (15.2) nms aToro crnefyeT yBeIHUUTh 3HaUYEHUE BeeX Tpex (hakTopos. Bribepem
clieyrollee 3Ha4YeHHe HaYaIbHOTO PEeKMUMa U B 00IIEeM CiTydyae HOBbIE 3HAYCHHS 11ara Mo KakJI0My
dakropy.

N3BecTHO, uTO Hanboee ObICTPHIi 3D (HEKT U3MEHEHUS OTKINKA MOXKET ObITh TOCTUTHYT
MIpH IBIKEHUH 110 TPaJUEHTy. B cBoto ouepeny koopauHatsl rpaauenta no ocsim OXi, OXz, OXs
MIPOIMOPIIMOHANBHBI POU3BEACHUIO I1ara Ha COOTBETCTBYIONINI KO PHUIIMEHT ypaBHEHUS
perpeccun. OnpeaenuM HammpaBiIeHUE IPaJueHTa B TOUKEe Ha4allbHOTO pexuma. M3 tabm. 15.2 u
ypaBHeHus (15.2) naxoaum

AXi1b1 = 0.2%(-0.83) = -0.166; AXzb, =0.2*%(-0.94) =-0.188; AX3bz=0.2*(-0.74) = -0.148.
BekTop rpaanenTta He MEHsIET HAIIPaBIEHUS, €CITU MPOTOPIIMOHATIBFHO U3MEHUTH BCE €T0
koopauHaThl. [IpuMeM 3a 6a30Boe 3HaUCHHE MAKCUMATbHYIO KOOPAMHATY BEKTOpa rpalueHTa
AXobz = -0,188 u u3menum miar co 3uadenus 0,2 Ha 3HayeHnue 0,4, TO €CTh YBEJIMYHM €TO B JBa
pasa. Toraa HoBoe Ga3oBoe 3HaueHHe coctaBUT AXo0h» =0,4*(-0,94) =-0,376. COOTBETCTBEHHO B
7IBa pasa cliefyeT yBeaHuuTh U 3HaueHust AX1b1 u AXsbs, uto npu 3nauenusix by = -0.166 u bz = -
0.148 paBHOCHIBHO yBenuueHuto mara AX; = AXs = 0,4.

B tabnuue 15.6 npuBeaeHbI JaHHBIE 0 HOBOMY HAYalIbHOMY PEKUMY.
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HoBbl1il HayaJIbHBIN peXxUM Tabnauna 15.6

X1 X2 X3
HauanpHoe 3HaueHue 8,4 6,4 10,4
Ilar 0,4 0,4 0,4
3nauenme -1 8 6 10
3nayenue +1 8,8 6,8 10,8

[IpoBOIUTE HOBBIN SKCIIEPUMEHT B COOTBETCTBUU € Tadi. 15.6 HeoOs13aTebHO. MOKHO
paccuuTaTh HapaMeTpbl HECKOJIBKUX MOCIIEI0BAaTENIbHBIX PEXKUMOB U PEATU30BaTh TOJIBKO
HEKOTOpbIE U3 HUX. Takol METOJ| Ha3bIBAETCS «MBICIIEHHBIM 3KCIIEpUMEHTOM». [Ipu 3TOM MeHbliIe
3aTpaThl Ha MccleloBaHue, 6osee ObICTPO MPOUCXOANUT JBMKEHHE K ONTUMAJILHOMY 3HAUEHUIO
oTkiMKa. OJJHaKO, CYLIECTBYET HEKOTOPasi OMACHOCTh «IIPOCKOYUTH) ONTUMAIbHBIN PEXKUM.

Jlath KaKux — TO OOLIMX PEKOMEHIAIIUil OTHOCUTENBHO HEOOXOAMMOCTH peann3aliu
«MBICIIEHHOTO 3KCIIEPUMEHTa» HEBO3MOXKHO. Bce 371ech 3aBUCUT OT KOHKPETHBIX YCIOBHM U Jaxke
OT UHTYULIUU SKCIIEPUMEHTATOPA.

B tabnuue 15.7 npuBeaeHbI pacueThl HECKOJIbKUX «MBICICHHBIX 3KCIIEPUMEHTOBY B
HaIpaBJIEHUU TPAJIMEHTa, onpeeraeHHoro no (15.3).

B nanHOM ciydae OBIJIO peIIeHO peaan30BaTh PEXUM 4, BBITIOJIHUTH HOBBIT
CTaTHUCTUYECKUH aHaln3, MPU HEOOXOIUMOCTH CKOPPEKTUPOBATh YPaBHEHUE PETPECCUU,
nepecuuTarh mar. Cepusi 5KCIEPUMEHTOB B OKPECTHOCTH pexuma 4 npusejieHa B Tadnuue 15.8

3HaveHus A moJsrydeHsl Ha oobekte. M3 1abi.15.8 BUAHO, YTO OTKIIMK IEHCTBUTEIHHO CTAI
MOYTH B JiBa pa3a MeHbIne. Ha ocHoBe Tabi.15.8 mosyueHo ypaBHEHHE perpeccuu

MEIcTIEHHEBIE OIBITHI Tabmuma 15.7
NeNe oneiToB X1 X2 X3 OTtxnmuk A
1 Hauanbubrii 8,4 6,4 10,4
peXKUM
2 8,8 6,8 10,8
3 9,2 7,2 11,2
4 9,6 7,6 11,6

Bropas cepus skcnepuMeHTOB Tabmmma 15.8

NeNe onerToB X1 X2 X3 A

1 9,2 7,2 11,2 12,4

2 10 7,2 11,2 11,43
3 9,2 8 11,2 11,14
4 10 8 11,2 10,79
5 9,2 7,2 12 11,13
6 10 7,2 12 10,56
7 9,2 8 12 10,66
8 10 8 12 10,15

A =10,98 -0,255X1 -0,3025X> -0,3625X3 (15.4)

C yueroM 3HaueHH Sa? 1 Spi? MOKHO CIIeNaTh BBIBOJI, 4TO Bee Koa(duiuents bj (i =
0,...3) 3HAYUMBEI.

PaccunTtaem oxxujaeMble 3HaUeHUs Ap ¥ CpaBHUM UX C Ta0i.15.8 1i1st onieHKH
aZeKBaTHOCTH (cM. Tabi.15.9).
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Briuucnenue octratoyHoM aucnepcuu Tabnuma 15.9

NeNe omnbiTOB dakTuveckuii | PacueTHbI OTKIHI Ap-Ap (Ap — Ap)°l4
OTKIIUK Ay Ap
1 12,04 11,9075 -0,1325 0,017556
2 11,43 11,3975 -0,0325 0,001056
3 11,14 11,3025 0,1625 0,026406
4 10,79 10,7925 0,0025 6,25*100°
5 11,13 11,1825 0,0525 0,002756
6 10,56 10,6725 0,1125 0,012656
7 10,66 10,5775 -0,0825 0,006806
8 10,15 10,0675 -0,0825 0,006806
Cymma 0,018512

Orcrona Sa:% = 0,018512; Sa?=0.03609; Ywucno cremneneii ceobombl f., = 4; f, =3.

OtHomenue F =0.03609/0.018512 = 1.95. 910 otHOmIEeHUE F < F; TaOIMYHOTO OTHOIIEHUS
®uiepa npu 3TUX K€ CTENEHIX cB000bI U ypoBHE 3Haunmoctu 0,05.

Mo3kHO clienath BbIBOJ, YTO MOJIENb aIeKBaTHA U MPOJIOJIKUTH MPOLIECC KPYTOTO
BOCXOK/ICHUSI.

[IpoBenenue onbiToB coriaacHo Matpule 11D unu gpoduoit peruuke ot 1D,
COTPOBOXKAOIIEECs ABMKEHHEM K ONTUMAIbHOMY 3HAUEHHIO OTKJIMKA MO FPATUEHTY JIMHEHHOMN
perpeccuu ¢ MocieayOIUM aHaJIN30M 3HAYMMOCTH KOIPPHUIIMEHTOB PETPECCU U aJIEKBATHOCTH
MOJEJIM HOCUT Ha3BaHue Metona bokca — Yuicona.

Bropoii npumep oTHOCHUTCS K onrcanuto v aHanuzy [1CO

Jst wmroctpanuu nosryaerust [ICO paccMoTpum MoenbHbIN puMep. B Tabmuie
15.10 mpuBenens! ganHbie 1o onucanuio [1CO, B KOTOPO# OTKIIMK 3aBUCHUT OT TpeX (aKTOPOB.
3HaueHus OTKJIMKA MOJy4YEHbl Ha MOJETU pealbHOro Mpolecca.

[Tpumep nosnydenust moaenu B [1ICO Ta6muma 15.10
YpoBHH X1 X2 X3 y
BApbUPOBAHUS
(hakTOopoB
+1,682 140 33,4 187
+1 120 28 160
0 90 20 120
-1 60 12 80
-1,682 40 6,5 52
HutepBan 30 8 40
BapbUPOBAHUS
Howmepa
ONBITOB
1 +1 +1 +1 517
2 +1 +1 -1 501
3 +1 -1 +1 523
4 +1 -1 -1 504
5 -1 +1 +1 336
6 -1 +1 -1 279
7 -1 -1 +1 313
8 -1 -1 -1 274
9 -1,682 0 0 231
10 1,682 0 0 621
11 0 -1,682 0 404
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12 0 1,682 0 395
13 0 0 [-1,682 385
14 0 0 ]1,682 454
15 0 0 0 393
16 0 0 0 403
17 0 0 0 384
18 0 0 0 405
19 0 0 0 378
20 0 0 0 389

B cooTBeTCcTBHY C IPUBEICHHBIMH BBIIIIE PACUETHBIMH BEIPOKECHUAMH (CM. pazaen 14)
noxy4yeHsl 3HaueHust A =0,453, ¢ = 1,464, A4 = 0,857. Kak nokaszano B [ TuxoMupoB| mipu uncie
(akTOpOB, PABHOM TPEM pacuyeTHbIE BbIpaXeHUs JUIsl KO3()(PUIIMEHTOB pErpeccuu YIpoIaroTcs
Y UIMEIOT BUJ

b, =0.0663) Y, — 0.056672312 Yo X2

i=1 u

b, =0.07322) XY, ;

b; =0.125% X, X},Y,

3
b, =0.0625> X, “y, +0.006889> X2y, —0.05679>y, .
u i=1 u

Peanbupie 3Hauenus gaxtopos B Ta0:1.15.10 coorBeTcTBOBaNiM X1 — Temneparypa, X2 —
naBieHue, X3 — pacxon xkuakoctu. Ha ocHoBaHuM mpuBeIeHHBIX (GOPMYIT pacCUUTAHBI
3Ha4YCeHHS KOA(PPUIIMEHTOB PErpecCun

bo =392; by =110; b2=0.28; b3=18.1; bi» =-4.6; biz=-7.6; bz =1.87,

b11=9.82; b, =0.44; b33=7.5.

Jlanee ObuH omipeaesieHbl omuoku koddduimenToB perpeccuu. B coorBerctBuu ¢ [11]
110 JIAHHBIM OIILITOB B HYJIEBOM PEKHME OIpe/elieHa AUcrepcus oTkiuka Sy = 93.3,

Hcnons3ys HaliicHHBIC BBINIE 3HAYCHUS A, C, A4 I K = 3 MOJTy4uM

S%0 = 15.5; S%; = 6.83; Szbij =11.67; S?%i=6.48.

[Tpu onpesienieHuy YKcIa cTeneHei cBo0o bl HCToib30BaHo Bhipakenue f= N —d, raoe
d yrcno wieHoB ypaBHeHus perpeccun. B nansom ciydae f=20-10=10. Jumafy=N-1=5,
rae N 4Kciio OmbITOB, IO KOTOPBIM omnpesesena S2y. /g yposHs 3HaunMocTu o =0,05 u
yKa3aHHBIX BBIIIE CTENEeHEH cBOOO b TabIM4HOE 3HaueHne KpuTepus: CTbIOIeHTa COCTaBIIseT iy
=2,571.

Haiinem otHOmeHue Moayns ko3h(GUIMEeHTOB ypaBHEHUS! PErPECCUU K CTaHIAPTHOMY
OTKJIOHEHUIO, KOTOPOE MOJTYYEHO KaK KOPEHb KBAJIPATHBIN U3 COOTBETCTBYIOIIUX AUCIIEPCHIA.
[Tomyueno

|bo|/Sbo =99.5; |b1|/Sb1 =42; |b2|/Sb1 =0.1; |b3|/Sb1 =6.9; |b11|/5b11 =3.75; |b22|/Sb22
=0.16; |b33|/5b33 = 2.86; |b12|/Sb12 =1.34; |b13|/5b13 =2.22; |b23|/5b23 =0.55.

Koaddurmentsr by, b2, b12, b1z, b2z He3HAUUMBI M TOKHBI OBITH HCKITFOUCHBI U3
YpaBHEHUS PETPECCUM.

Ha ocHoBanuupesynbraroBnepsoro 3tana onucanus [ICO u ctaTucTHueckoro aHanusa
3TUX pe3ynbTaToB Mojeinb B [ICO umeer Bua

V=392 + 110Xz + 18,1X2 — 4,6X1X2 — 7,6X1 X3 + 9,82X?1 + 7,5X?%3

Ananu3 anekBaTHOCTH MoJiei B [1CO npon3BOIUTCS aHATOTUYHO aHATU3Y AJIs
JIMHEWHOTO YPAaBHEHUS U 3]1€Ch HE TPUBOAUTCSL.
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Cnenyer nmeth BBUAY, uyTo noaydeHue moaenu [ICO cBsi3aHO ¢ OOIBIINM KOJTUYECTBOM
9KCIEPUMEHTOB KOTOPBIE HE BCEr1a BO3MOKHBI B TOM UHCJIE U II0 SKOHOMHYECKUM
coobOpakeHusiM. [1anpl SKCIIEPUMEHTOB IPOMO3JIKH, BEIYHUCICHUE KOA(DPHUIIMEHTOB PETPECCUH U
CTaHJIAPTHBIX OTKJIOHEHUH CBSA3aHO C TPYAOEMKHMHU BbluHMciaeHUsIMU. CaMOCTOSITENIbHAS
pa3paboTKa TaKMX TUIAHOB B MPOM3BOICTBEHHBIX YCIOBUSIX TEXHUUECKUM TIEPCOHATIOM
MpEeANPUATHI — IpoOIeMaTHYHA.

BwMmecTte ¢ TeM, yuuTBIBast, YTO BBIYHCICHHUE KO3(D(OUIIMEHTOB perpeccuy OCHOBAHO Ha
pELICHUH CUCTEM HOPMAJIbHBIX YPAaBHEHUI METO/10M HAaUMEHbBILINX KBAAPAaTOB MOXKHO 00paTUThCS
K CIIeIMAIbHON JTUTEpaType, nocpsmenHon ananuzy [1CO.

B vactHocTH B [3] nmpuBeneHbI CTaHAAPTHBIC IUIAHBI SKCIEPUMEHTOB 10 YUCIa (PAKTOPOB K
= 6, puBeZeHbI GOPMYJIbI I pacuera KO3PPHUIIMEHTOB PErPECCUH U UX CTaHAAPTHBIX
oTknoHeHul. /g k = 3 31 GopMyJibl UCTIOIB30BaHbI B 1TaHHOM paboTe.

16.0pToroHasibHsble IJIAHbI

Beimie Ha mpuMepe ObUTH pacCMOTPEHBI Ha TpUMepe poTaTadenbHbIE TUIaHbl. DTH
rianbl oydenust Mmoaenu [1CO celuac cuntarores JTydmmMu. OCHOBHOE JOCTOMHCTBO TaKUX
IUIAHOB TO, YTO B JII000M TOUKe (PaKTOPHOTO MPOCTPAHCTBA TOYHOCTH SKCIIEPUMEHTOB
OJINHAKOBA, €CJIM TOYKU (PaKTOPHOTO MPOCTPAHCTBA OJIMHAKOBO y/aJeHbI TO LIEHTPa
AKCIEPUMEHTA.

Hpyroii Bua matpun muanuposanus 1 onucanus [1CO — koMITO3WIIMOHHBIE
OpTOTOHAJIbHBIE MJIaHbl. XOTS ceiiuac MPUHATO CUUTATh, YTO ITH IJIaHBI YCTYMAIOT
poTaTabeNbHbIM IJIaHaM, OHU UMEIOT U HEKOTOPbIE MOJIOKHUTENbHbIE CBOIICTBA.

TepMHUH «KOMITO3UIITMOHHBIE) 03HAYAET, YTO UX OCHOBOU siBisieTcs 1iad [1D3. Otu
mwianbl [IOD 1oNoNHAIOTCS HEKOTOPBIMU SKCiepuMeHTaMu. KpoMe Toro, OpToroHajibHbI€ TIaHbI
He TpeOyIOT CepUU JOTOIHUTEIbHBIX SKCIIEPUMEHTOB B LIEHTPE IJIAHUPOBAHUS U Y HUX OoJiee
MpOCThIe pacueTsl K03 (HULMEHTOB perpeccuu. BeneacTsue sToro HUXKe Ha mpumepe
paccmatpuBaertcs npoueaypa onucanus [ICO Ha OCHOBE OPTOrOHAJIBLHOIO IIaHA.

OCHOBHOH HEIOCTATOK OPTOTOHAJBHBIX IJIAHOB B TOM, YTO CTOJIOIBI MaTPHULIBI
IUTAaHUPOBAHUS HE OPTOTOHAIBHBL. B cBOIO 0uepenb 3T0 00bACHAETCS TEM, YTO CyMMa
npousBeenuii cronbua Xo Ha m060ii cronben X? He paBHA HY/IIO BCIEACTBHE TOTO, 4TO 06a 9TH
CTOJIOIIa BKIIFOUAIOT BCE CTPOKH, TJIe CTOUT +1. AHAIOTUYHO HE PaBHBI HYJIIO CYMMBI TAPHBIX
MIPOU3BEACHUN CTOJIOLIOB, BKIIOYAIOMINX KBAPAThI Pa3IMYHBIX (PAKTOPOB.

Jlj1a opToroHaNM3alMu MaTPUILIBl B 3TUX IJIaHAX MpeoOpa3yroT toboil gakTop X

cienyomuM obpazom [1]

2

N
Xy’ = X3 - %ini = X7 =X, (16.1).
u=1

JInst oproroHanu3anuy cToionoB (GakTopoB B 3TOM METOE KaK M B pPOTaTa0eIbHBIX
MaTpuIax BBOJSAT IUIEYO a (He MyTaTh ¢ YPOBHEM 3HAYUMOCTH ), KOTOPOE 3aBUCUT OT KOJIMYECTBA
(bakTOpOoB.

B Ta6n1/1ue 16.1 MNPUBCACHLI 3BHAYCHUA a B 3aBUCHUMOCTH OT KOJIMUCCTBA CI)&KTOpOB.

3HaueHHe mieya a Tab6muma 16.1
HaumenoBanue Yucno GakTopoB K
2 3 4 5
Anpo nnana 2° 23 24 251
a 1,000 1,215 1,414 1,547
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PaccmoTpuM Ha npumepe MIaHUpOBaHUS € IOMOLIbIO0 OPTOTOHAJILHOTO IJIaHa JIs TPEX
(hakTopoB.

B tabnuue 16.2 npuBeaeHa KOMIIO3UIIMOHHAS OPTOTOHAIBbHAS MAaTPHIIA TUIAHUPOBAHUS IS
Tpex dakTopoB. B nanHOM cityyae siapo — Matpuna miaaupoBanus [IDD st Tpex hakTopos
(ombrThl 1 — 8), KOTOpas paclIupeHa BBEIEHUEM 3BE3/IHBIX TOUEK U HYJIEBBIX OIBITOB.

3nech He ABISIETCS 00s3aTeNIbHBIM MPOBEICHHE HECKOJIBKUX HYJIEBBIX OMBITOB. [loaTOMY B
LIEHTPE FKCIIEPUMEHTA BHIIIOJHEH OJJUH ONBIT. TUIOBBIE OPTOrOHANIbHBIE MATPULIBI IIJIAHUPOBAHUS
TpeOyroT momumo 8 onbITOB sipa (IIDD s Tpex GpakTopoRB) emie MecTh 3Be3AHBIX TOUYEK U OJTHOM
TOYKH B IIEHTPE SKCIIepUMeHTa. FIMEHHO Takoi TU1aH npuBeieH B Tadbmuie 16.2.

B cronben y B ganpHel11eM JOJLKHBI ObITh BIMCAHbBI PE3YIbTAThl OTKIIMKA, OJy4YEHHBIE Ha
00BeKTE.

B tabnuue 16.3 npuBeaeH HaYadbHBIM PeXUM U akTHUECKHUE 3HaUeHUs (aKTOPOB B
MOJIEJIEHOM TIpUMEpE.

B tabnuue 16.4 mpuBeaeHbl 3HaUCHUS OTKJIMKA MPU pealn3alii BCceX peKUMOB. Tak Kak B
JTAHHOM CJIy4ae ¢ y4eTOM BBE/IEHHUS BCIIOMOTaTEeJIbHBIX IEPEMEHHBIX MaTpHUILIa SBISETCS
OpPTOTOHAJILHOM, TO YIPOIAIOTCS BCe pacuéTHbIe GOpMYIbI TSl KO3(PPUIIMEHTOB perpeccum,
KOTOPBIE B IAHHOM CJTy4ae UMeEroT BHJ [ 1]

b’ :_Z Y, (162),

CraHIapTHBIM KOMIIO3UTHBIN OPTOTOHANBHBIN TIJ1aH s K = 3 TpeX ¢akropoB Tabmuna 16.2

ITJIAH
Omnwite| X0 X1 X2 X3 XI'| X2'| X3'| X1X7 X1X3 X2X] y

1 1 1 1 1 0.27| 0.27| 0.27 1 1 1 yl
2 1 -1 1 1 0.27| 0.27] 0.27| -1 -1 1 y2
3 1 1 -1 1 0.27| 0.27| 0.27| -1 1 -1 y3
4 1 -1 -1 1 0.27] 0.27| 0.27 1 -1 -1 y4
5 1 1 1 -1 0.27] 0.27| 0.27 1 -1 -1 y5
6 1 -1 1 -1 0.27| 0.27| 0.27| -1 1 -1 y6
7 1 1 -1 -1 0.27| 0.27] 0.27| -1 -1 1 y7
8 1 -1 -1 -1 0.27] 0.27| 0.27 1 -1 1 y8
9 1 1.215 0 0 0.74 -0.73 -0.73 O 0 0 y9
10 1 -1.215] O 0 0.74 -0.73 -0.73 O 0 0 y10
11 1 0 1.21 0 -0.73 0.749 -0.73 O 0 0 yll
12 1 0 -1.2 0 -0.73 0.749 -0.73 O 0 0 yl12
13 1 0 0| 1.215 -0.73 -0.73 0.746 O 0 0 y13
14 1 0 0| -1.215 -0.73 -0.73 0.746 O 0 0 yl4
15 1 0 0 0 -0.73 -0.73 -0.73 O 0 0 y15

Hauanbnslii pesxxum Tabmuna 16.3

3HaueHue ®daxkrop

X1 X2 X3
HaganpHoe 40 60 40
Ilar 5 7 4
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-1 35 53 36
+1 45 67 44
-1,215 33,9 51,5 351
+1,215 46 68,5 44,

N

inuyu

=i (16.3),

N

2 X

u=1

N
z X iu X ju yu

Z(Xiuxju)2

N
Z X'iu yu

jji= (16.5).

>0’

rJ1e Yu — 3HAYCHHS OTKJIHMKA,
N = 15 — gncno SKCIepUMEHTOB,
X’iy — moacuuThBaeTCs st X1y, X 2y, X 3y Mo Tabsuie 16.2. Hampumep,

1y 1
X1 = X% - =) X2 =1-—-%*10.95=0.73,
=X 2 K =1

u=1
31ech X11 MmepBoe 3HaueHue X1 B cTosdne Xi. Tak kak X11 =+1, u
X2 =1 +(-1)° +...+ (1.215)* + (-1.215)* =10.95.

Jlnst mocaenHMX 3HadeHwuit B cronbue X1 umeem X’'11 = 02 — 10.95/15 = -0.73.

AHaJIOTHYHO TOJy4EHBI OCTaJIbHBIC CTONOIBI X1, X2, X’a.

Hcnonwsys (16.2) — (16.5) onpenensieMm kodhGUIIMEHTHI ypaBHEHUSI PETPECCUU Ha OCHOBE
Tab1. 16.1 1 JaHHBIX YKCIIEPUMEHTOB, IPUBEICHHBIX B Ta0OnuIe 16.4.

[Monyuens! caenyromue 3HaueHus: b’o = 68.032; b1=1.594; b= 6.12; bs=2.21; bi>=-1.69;
b1z = -3.9; b3 = -2.13; b1 = -0.8; by, = -2.66; b33 =-1.96.

J1J1s OIIeHKH 3HAYMMOCTHU KOY(PPHUIIMEHTOB PErpeccuu HEOOXOAMMO 3HAThH OLIUOKY
SKCIIEPUMEHTA B OTIPEICIIEHUH OTKIUKA. /171 3TOro MATUKPATHO ObLT MOBTOPEH OIIBIT B
HavaibHOM pexxuMme. [lonydens! cneayromue 3HadeHust npu ¢pakropax X1 =40, X2 = 60, X3 = 40.

y1=69,99; yo="71,12; y3=69,06; ys=6,84; ys=70,37.

Cpennee 3nauenue yc = 69,076, nucnepcus onbiTa

S%, =6.12 nipu uncine creneneii ceobonpl f =5 — 1 = 4. CpeHeKBapaTHYHOE OTKIOHEHHE
So=247.

Pesynbrathl skcriepumenta Tabnuna 16.4

NeNe onbIToOH X1 X2 x3 y
1 45 97 44 63.64
2 35 67 44 79.6
3 45 53 44 65.1

71



4 35 53 44 62.16
5 45 67 36 79.13
6 35 67 36 67.27
7 45 53 36 59.94
8 35 53 36 53.54
9 46 60 40 76.5
10 34 60 40 66.5
11 40 68.5 40 76.22
12 40 515 40 61.27
13 40 60 44.8 75.36
14 40 60 35.1 64.22
15 40 60 0 70.04

B tabnune 16.5 npuBeaeHa oneHka 3HAYUMOCTH KOYPPUIIMEHTOB PErpeccuu

Tabnuunoe 3Hauenue t; = 2,78 onpeneneHo no tadbyimiam pacnpeaenenns: CTbroeHTa
[bormaps] ans yposas 3HauumocTr a= (0,05 1 npu dncie cTeneHei cB0OOIbI, MPU KOTOPOM OTIPEIETICHO
S% f=4. 13 TabauIs! BHIHO, YTO HE3HAUMMBIMH OKa3aHch KodhduImenTs! b1, b1z, D23, bi1, b2z, bas.
OHU JT0JDKHBI OBITH UCKITFOUYCHBI U3 YPABHCHHS PErPECCHUH.

Jucnepcus by orenuBaercst cieayronmm oopa3om

S%o= S0+ XZSZ, + X282, + X252, = 0408+1.18%10.952*3/15 = 2.99
3nauenue bo HalineM Kax
bo=bo - it XZ —b,, X2 —b,, X2 = 68.03+0.8%10.952/15 +2.66*10.952/15

+1.96*10.952/15=71.98.

Ornenka 3Ha4UMOCTH KodhdunmeHToB perpeccun Tadmuma 16.5

CrangaptHoe
Koaddumument | orkmonenue | OTHOIIEHUE BriBon o
b S |bl/S 3HAYMMOCTH
b'0=68.03 0.639 106.46 3HAYNM
b1=1.594 0.75 2.12 HE3HAYUM
b2 =6.12 0.75 8.16 3HAYUM
b3=2.21 0.75 2.95 3HAYUM
b12=-1.69 0.875 1.93 HE3HAYUM
b13=-3.9 0.875 4.46 3HAYUM
b23=-2.13 0.875 2.43 HE3HAYUM
b11=-0.8 1.18 0.68 HE3HAYUM
b22=-2.66 1.18 2.25 HE3HAYUM
b33-1.96 1.18 1.66 HE3HAYUM

OxonuarensHOe ypaBHeHUE [ICO B OTHOCUTENBHBIX KOOPAMHATAX UMEET BUJL

y =68,03 +6,12X,+2,21X3-3,9X1Xs.

PaccMoTpeHHBIN TpUMeEpP KOHKPETU3UPYET dTansl nosrydeHus moaenu B [ICO ¢ momomisio
OpPTOTOHAJIBHBIX IJIAHOB KCIIEPUMEHTA.

IIpumep noxaszeiBaeT, uyto pacueTsl Mojenu B [ICO tpynoemku. Mcnons3oBats onucanue [1CO
MMEET CMBICT TOJIBKO B CIydae pa3pabOTKH HOBOW TEXHOJIOIMH, KOT/A JaHHBIE O BO3MOXKHBIX
ONTUMAJIbHBIX 3HAYEHUAX (PAKTOPOB OTCYTCTBYIOT, KOT'/Ia S)KOHOMUYECKHE 3aTPaThl Ha MOJIy4YeHHE
ornucanus [1CO ropaso MeHsbllle, 4eM BO3MOKHBIN 3P(EKT OT yayUIIeHUs OTKIHMKA.
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BBEJIEHUME

WuunuatuBHas caMocTosiTeNbHass paboTa CTyAEHTa €CTh HEOTheMJieMas COCTaBHAs
yacTh yueObl B By3e. B coBpemeHHOM (opmaTe BbICIIETO O0Opa30BaHUS 3HAYUTEIHHO
BO3pacTaeT poOJb CaMOCTOSATENBHOW paboThl cTyneHTa. llpaBWiIbHO CIJIaHMpPOBaHHAs U
OpraHu30BaHHAsl CaMOCTOSATENbHAs paboTa oOecriednBaeT JOCTHKEHUE BBICOKHX PE3YJIbTAaTOB
B yue0e.

CamocrosiTeabHas padora crygenta (CPC) - s10 mnanupyemas ydeOHasi, yueOHO-
WCCIIEIOBATENIbCKAs,, HAayYHO-UCCIEeNOBaTeNbCKass padoTa CTYIEHTOB, BBINOJHSIEMAs BO
BHEAYAUTOPHOE (ayJUTOPHOE) BpeMs IO 3aJaHUI0 W IPU METOJUYECKOM PYKOBOJCTBE
IperoiaBaTelisi, Ho 0e3 ero HeNmOCPEICTBEHHOTO y4acTus, IPU COXPAHEHHWU BEIyIICH pOJH
CTY/ICHTOB.

Henbto CPC ABIIETCS OBJIaJIeHUE (byH1aMeHTaIbHBIMU 3HAHUSAMH,
npodecCHOHATPHBIMU YMEHUSMH ¥ HaBBIKAMH TI0 Tpoduiro Oyaymieid CrenuanbHOCTH,
OTIBITOM TBOPYECKOH, HCCIENOBATEIbCKON NEATEIHHOCTH, PAa3BUTHE CaMOCTOSTEIBHOCTH.
OTBETCTBEHHOCTH W OPraHU30BaHHOCTH, TBOPYECKOTO TOAXOJa K pEIIeHHI0 Mpoodiem
yaeOHoro u nmpodeccuonanbHoro ypoBHelH. CaMocTosTeNbHAsT padoTa CTyIeHTa — BaXKHEHIIIas
COCTaBHAs YacTh y4eOHOTO Ipolecca, o0s3aTenbHast A1 KaKIOro CTyJeHTa, 00beM KOTOPOM
ompezensercs yueOHbIM  IUTaHOM.  Metononoruyeckyto ocHoBy CPC  cocraBisier
JESTeTbHOCTHBIM TIOJXO0/I, TIPH KOTOPOM IeNI 00y4eHHsT OpUEHTHPOBaHBI Ha (OpPMHUpOBaHHE
YMEHUH pemaTh THIIOBBIE W HETHIIOBBIC 3alaud, T. €. Ha peajbHble CUTYallid, B KOTOPBIX
CTY/IGHTaM HaJl0 TPOSIBUTH 3HaHWE KOHKPETHOW JUCHUIUTUHBL. [IpeaMeTHO U comepiKaTebHO
CPC ompenensiercsi TOCyIapCTBEHHBIM OOpa30BaTeIbHBIM CTaHAAPTOM, JEHCTBYIOIIUMU
y4eOHBIMM IUJIaHAaMU W 00pa3oBaTeNbHBIMHM MpOTpaMMaMH pPA3IUYHBIX (GopM o0OyueHus,
pabounMu TIporpaMMaMi YYeOHBIX NTUCHUIUIAH, cpeacTBamu obecrnieuenus CPC: yueOHUKaMH,
y4eOHBIMM TMOCOOMSIMH M METOJWYECKUMH PYKOBOJCTBAMH, Y4e€OHO-IIPOTrpaMMHBIMU
KOMILJIEKCAMU U T.]I.

CamocTtosarenbHas paboTa CTYACHTOB MOXET pacCMaTpUBaThCS KaK OpraHU3allMOHHAs
dbopma 0OydeHHsT - CHCTEMa IEeIaroTMYeCKHX YCIOBUU, OOECMEYMBAIOIINX YIIPaBICHUE
y4eOHOU ACSITEIBHOCTHIO CTYACHTOB MO OCBOCHHUIO 3HAHWN M YMEHHMM B 00JacTH yueOHOH H
Hay4YHOU JeATeabHOCTH 06€3 NOCTOPOHHEH MOMOIIH.

CamocTtosarenbHas paboTa CTyI€HTOB IPOBOJAUTCS C LENbIO:

- cHUCTeMaTH3allid M 3aKPeIryICHUS MOJTYYEHHBIX TEOPETUUYECKHX 3HAHUN M MPaKTHYECKUX

YMEHHM CTYACHTOB;

- yriiyOJeHus W pacIIUupeHHs TEOPETUUECKUX 3HAHUM;
- (QopmupoBaHus YMEHUH HCIIOJIb30BaTh HOPMATHUBHYIO, IPABOBYIO, CIPABOYHYIO

JOKYMEHTAIUIO U CHEIHUAIIbHYIO TUTEPATYpPy;

- pa3BUTHsS TO3HABATENbHBIX CIOCOOHOCTEH U AaKTHUBHOCTU CTYIACHTOB: TBOPYECKOU

WHUIMATUBBI, CAMOCTOSATEIBHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH;

- (QopmMupoBaHHsS CaMOCTOATEIbHOCTU MBIIUICHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,

CaMOCOBEPILIEHCTBOBAHUIO U CAMOPEaTU3alliu;

- (QopmupoBaHus npakTHUECKUX (0OmIeyueOHBIX U MNPOPECCHOHANbHBIX) YMEHHUU U

HaBBIKOB;

- pa3BUTHS UCCIIEIOBATEIbCKUX YMEHUH;
- TOJIy4eHHus HaBBIKOB  3(deKTUBHOMN CaMOCTOSATEIbHOM poQecCHOHATBHOM

(MpakTHUECKOM U HAyYHO-TEOPETUYECKOMN ) IEeATETbHOCTH.

Camocmoamenwvhan paboma cmyoenma - 310 0COObIM 00pa3oM OpraHU30BaHHAS

NeATeNbHOCTb, BKIIOYAIOLIast B CBOIO CTPYKTYPY TaKH€ KOMIIOHEHTBI, KaK:
e ySCHEHHE LIeJIU U NOCTaBJIeHHOM yueOHO 3a1auu;
e YETKOE M CUCTEMHOE INIAHUPOBAHHUE CAMOCTOSTEILHON paboThI;
e IOMCK HEOOXOUMOM yueOHOH 1 Hay4YHOU HH(pOpPMaLIUY;
e OCBOEHHE MH(POpMAIIUHU U €€ Joruyeckas nepepadoTka;



e  HCHOJBH30BAHHUE METOJIOB MCCIIEOBATEIBCKOM, HAYyYHO-UCCIIEAOBATEILCKOM pabOTHI IS
pEIICHHS TOCTABJICHHBIX 3a]1a4;

e BBIPAOOTKA COOCTBEHHOM MO3UIMH I10 TIOBOIY MOJYICHHOW 3a/1a4H;

e MpeICTaBICHHE, 000CHOBAHUE U 3aIUTA MOJTY4YEHHOTO PELICHHUS;

e MPOBEJCHHE CAMOAHAIM3a U CAMOKOHTPOJIS.

B yueOGHOM mporiecce BBIACTSIOT /Ba BUAA CaMOCTOATENBHOW pabOTHI: ayIUTOpHAs W
BHEAYIUTOPHASI.

Ayoumopnas camocmoamenvHas paboma 1O IUCUUIUINHE BBIMOJIHSAETCS HAa Y4EOHBIX
3aHATHSX TIOJT HEMIOCPEACTBEHHBIM PYKOBOJICTBOM IPETOJIABATENS M [0 €0 3aJaHUI0: TEKYIIHe
KOHCYJBTAIlUH, KOJJIOKBUYM, ITPUEM U Pa30op IOMaIIHUX 3aJaHuil U IpyTHe.

Bueayoumopnas camocmosmenvuas paboma - TulaHupyemasi ydeOHas, y4deOHO-
WCCIIEeIOBATENIbCKAs, HAay4HO-UCCIIEIOBaTeNbCKass padoTa CTYIEHTOB, BBINOJHSAEMAs BO
BHEAYAUTOPHOE BPEMs IO 33JaHUI0 M TP METOJMYECKOM PYKOBOJICTBE TperoiaBaTelsi, Ho 0e3
€ro HeHOCpeHCTBeHHOFO yqaCTI/IH: IIOArOTOBKa HpeSeHTaHHﬁ, COCTaBJICHUE TJIOCCapus, MOArOTOBKa K
MPAaKTUYCCKUM 3aHATHUAM, IMOATOTOBKa peHeHSHﬁ, aHHOTaHI/Iﬁ Ha CTaTbIO, IMOATOTOBKAa K AWCKYCCHAM,
KPYTJIBIM CTOJIaM.

CPC mosxeT BKIIIOYAThH clieayromniue Gopmbl padoT:

- W3y4eHHE  JIEKIIMOHHOTO MaTepHhaa;

- paboTa c NICTOYHHKAMH JINTEPATYPHI: TIOUCK, ITOI00P 1 0030p JTUTEPATyPHI U
AJIEKTPOHHBIX UCTOYHUKOB MH(OPMALIUU IO 3a/JaHHOM MpobiieMe Kypcea;

- BBINIOJIHCHUE JIOMAITHUX 3aJaHWH, BBIJIABAEMBIX HA MPAKTHUCCKUX 3aHATHSIX: TECTOB,
JIOKJTaJ10B, KOHTPOJBHBIX PabOT 1 Apyrux HOpM TEKyIIero KOHTPOIS;

- W3y4YeHHE MaTepHajia, BEIHECEHHOTO Ha CaMOCTOSTEIFHOE M3YYEHHUE; MOATOTOBKA K
MPAKTUICCKUM 3aHATHUSIM;

- TIOArOTOBKAa K KOHTPOJBHOH paboTe W KOJUIOKBHYMY;

- TIOJATrOTOBKA K 3a4eTy, IK3aMeHY, IPYTUM aTTeCTAIHSIM;

- HammcaHue pedepara, dcce 1Mo 3aJlaHHON TPodIeM;

- BBINOJHEHHUE PacueTHO-rpapuIecKoil paboThL;

- BBINOJIHEHHE BBIMTOJIHEHHE KyPCOBOH pabOTHI HITH IPOCKTA;

- aHaJIM3 HAYYHOM! MyOIHMKALMK TI0 ONPE/ICTICHHOMN MPEIo/aBaTeiieM TeMe, ee pedepupoBaHuE;

- HCCICOOBATCIIbCKAsA pa60Ta " Yy4aCTHUC B HAYYHBIX CTYJACHYCCKUX KOH(I)CpCHI_II/IﬂX, CEMHHapax u
OoJIMMIINagax.

OCOOCHHOCTBIO ~ OpraHHM3alMid  CaMOCTOSATENILHOW  pabOThl  CTYIEHTOB  SIBISICTCS
HE00X0IMMOCTh HE TOJILKO MOATOTOBHUTHCS K C/Iave 3aueTa /IK3aMeHa, HO u coOpaTh, 0000IHUTh,
CHCTEMaTH3HPOBATh, POAHAIN3UPOBATH HH(DOPMAIIHIO TI0 TEMaM JHCIUTLIAHBI.

TexHOoNOTMsI ~ OpraHM3alMu  CaMOCTOSITENILHOW  pa0OThI  CTYJACHTOB  BKIIFOYAET
UCIIOJIb30BaHNE WH(POPMALIMOHHBIX U MAaTEPHAIBHO-TEXHHUECKUX PECYpPCOB 00pa30BaTEIBHOTO
yupexaenus. s  Oonee 3(pQEeKTHBHOTO BBHIMOJHEHUS CaMOCTOSITEIBHONH pabOThI 110
JHMCLUIUIMHE TPEToIaBaTellb PEKOMEHAYET CTYICHTaM HCTOYHHUKU U y4eOHO-METOMUECKHUEC
nocooust it paboThl, XapaKTepu3yeT HauboJiee PAllMOHAIBHYI0 METOIMKY CaMOCTOSTEIBHOU
paboTHL.

CamocrosiTenpbHass pab0Ta MOXKET OCYIIECTBISATHCS WHAWBUAYAJIBHO WM TPYIIIAMU
CTYICHTOB online W Ha 3aHATHUAX B 3aBUCHUMOCTH OT II€NH, 00beMa, KOHKPETHOW TEeMaTHKHU
CaMOCTOSITENIbHOM PabOThI, YPOBHS CI0KHOCTH, YPOBHSI YMEHUHN CTYJIEHTOB.

[logroroBka K caMOCTOsITeNIbHAs paboTa, HE TMPeayCMOTpeHHas 00pa3oBaTelbHOU
MPOrpaMMoOi, yueOHBIM IMJIAHOM U y4eOHO-METOIUYECKHUMH MaTepualaMi, PaCKpPHIBAIOIINMHU U
KOHKPETU3UPYIOUTUMHU UX COJEp)KaHHE, OCYHIECTBISETCS CTYJACHTaMH WHUIIMATUBHO, C IIEIBIO
peanu3anuu COOCTBEHHBIX YU€OHBIX U HAYYHBIX HHTEPECOB.

B xadectBe ¢GopM M METOJOB KOHTPOJIS BHEAYAUTOPHOH CAMOCTOSITENBHON pabOTHI
CTYICHTOB MOTYT OBITH HCIIOJIH30BaHBl 0OMeH MH(POPMAIMOHHBIMU GaillaMu, CeMHUHApCKUe
3aHSTHS, TECTHPOBAHKE, ONPOC, A0KIal, pedepar, caMOOTIEThI, KOHTPOJbHBIE PabOTHI, 3aIIUTa
TBOPUYECKUX PabOT M 3NMEKTPOHHBIX MPE3eHTALUN U JIp.



1. Metoanyeckue peKOMeHAALMH 110 padoTe ¢ TEKCTOM JIEKIU i

Ha nekunoHHBIX 3aHATUAX HEOOXOIMMO KOHCIIEKTUPOBATh y4eOHbINH Marepuan. OOpammars
BHUMaHHE Ha (OPMYIMPOBKH, OIPEACICHUS, PACKPHIBAIOIINE COJCpKAHHWE TEX WM MHBIX
MOHATHM, HAyJYHBIC BBIBOJBI W TPAKTUYCCKUE PEKOMEHIAINU, TIOJOXKHUTEIBHBIA OMBIT B
OpaTOpcKOM  MacTepcTBe. BHuMarenbHOE CIOylmIaHWE€ W KOHCHEKTHPOBAHUE  JICKIH
MPEoJaraeT WHTCHCUBHYIO YMCTBEHHYIO JEATEIbHOCTh CTYJCHTA, M IIOMOTAaeT YCBOWTH
y4eOHBII MaTepHai.

XKenatenbHO OCTaBIATH B PabOYMX KOHCHEKTAaX IIOJIA, HAa KOTOPBIX JAeJaTbh TOMETKH,
JOTIONTHSIOMIME MaTephall TPOCTYIIaHHOW JIEKIHH, a TaKkkKe IOAYEPKUBAIONINE O0COOYIO
BOKHOCTh TE€X WJIM HHBIX TEOPETUUYCCKUX ITOJOKCHHM, (PUKCUPOBATH BOIPOCHI, BBI3BIBAIOIINE
JUYHBIA MHTEpEC, BapUAHTHl OTBETOB HA HUX, COMHEHHS, MPOOIEMBI, CHOPHBIC MOJIOXKCHHUS.
PexomenyeTcsi BecTH 3amicH Ha OJHOM CTOPOHE JIMCTA, OCTAaBJISAS BTOPYIO CTOPOHY IS
pa3MbIIIIEHUH, pa300poB, BOMPOCOB, OTBETOB HAa HUX, IS (DUKCUPOBAHMS JI€TalC TEMBbI WU
CBSI3aHHBIX C HEW (PaKTOB, KOTOPHIE MPUTIOMUHAIOTCS CAMHUM CTYACHTOM B XOJ€ CITyIIaHHs.

Cnymanue JeKUUd - CIIOKHBIA BUJ WHTEUIEKTYaJIbHOM NIE€ATENbHOCTH, yCIeX KOTOpPOM
00yCIIOBJIEH yMeHUueM Cyuiams, U CTPEMIICHHEM BOCIIPUHUMATh MaTepHall, HY)KHOE€ 3aIliChIBast
B TETPajJb. 3alKCh JIEKIMH ITOMOTAeT COCPENOTOYNTh BHUMAHHWE Ha TJIABHOM, B XOJE CaMOWM
JEeKIMA TPOAYMaTh W OCMBICIUTH YCIBIIIAHHOE, OCO3HATh IUIAH W JIOTUKY W3JI0XKCHHUS
MaTepuasa MpernoiaBaTeieM.

Takast paboTa HEpeIKO BBI3BIBAET TPYIAHOCTH Y CTYASHTOB: HEKOTOPBIE CTPEMSTCS
3alUCBIBATh BCE JIOCIOBHO, APYrH€ MHUIIYT OTPHIBOYHO, XaOTHYHO. UTOOBI M30EXKaTh STHX
omuO0K, 1es1eco00pa3Ho MPUACPKUBATHCS Psijia IPaBHUIL.

1. Tocne 3amuicH OPUEHTUPYIOIIUX W HAINPABISIONINX BHUMAHWE NAHHBIX (TeMa, Ieib,
IUIaH JIEKUIUU, PEKOMEHJOBaHHAs JIMTEpaTypa) Ba)XHO IOMBITAThCS MPOCIEANUTh, KaK OHH
PacKpbIBAIOTCS B COJAEPKAHUU, MOJKPEIUIAIOTCA (GOPMYITUPOBKaMHU, JOKAa3aTEIbCTBAMU, a 3aTEM
Y BBIBOJIAMHU.

2. 3anuchiBaTh CIIEyeT OCHOBHBIC TIOJIOXKEHHS M JIOKa3bIBAIOLIUME UX apryMEHTHI,
HaubOojee spkue mnpuMepbl U (GakKThl, TMOCTaBJICHHbIE MPENOJaBaTENIeM BOIMPOCH  JUIsS
CaMOCTOSITEIIBHON TTPOPAOOTKH.

3. CTpeMuThCs K YETKOCTHU 3aIlHCH, €€ MOCIEI0BAaTEeIbHOCTH, BbIACTSAS TEMBbI, TOATEMBI,
BOIIPOCHl M TMOJIBOIPOCHI, HCIONB3YS LUPPOBYI0 M OyKBEHHYIO HyMepaluio (pUMCKUE U
apabckue 1udpel, OonbIIME W Majblie OYKBBI), KpacHbIE CTPOKH, BBIJCIICHHE ab3ares,
MOAYEPKUBAHUE TJIABHOTO U T.JI.

dopma 3anucu Marepuaia MOXET ObITh PAa3IMYHOM - B 3aBUCHUMOCTH OT CHeUU(UKH
HU3y4aeMoro nmnpeaMmera. ITO MOXET ObITh CTWIb Yy4eOHOHl mporpaMMbl  (Ha3bIBHBIE
MIPEII0KEHNs), YMECTHBI M CBOM KPaTKUE MOSICHEHUS K 3aITHCSIM.

Crynentam He cienyeT MOAPOOHO 3alUChiBaTh HAa JIEKIMM «BCE MOJAPSA», HO
00s3aTenbHO  (PUKCUPOBATH TO, 4YTO MPENOJABATENH TUKTYIOT — 3TO 0a30BBbIA KOHCIEKT,
COJIep>KalIuil OCHOBHBIEC TMOJIOXKEHHS JICKIHH: OIpPEIETICHUs], BBIBObI, MMapaMeTpbl, KPUTEPHH,
aKCHOMBI, MOCTYJNAThl, MapaJUrMbl, KOHLIEMIUH, CUTYallMH, a TaK)Ke MBICIH-MasKd (UMH 4acTo
ABJIAIOTCS adOpU3MBI, LUTATHl, OCTPOYMHBIE HU3peueHus). 3amuch JIGKIUH JIydlle BECTH B
ckatoit gopme, KOPOTKMUMU M 4eTKUMH (pazamu. KaxxaoMmy CTyneHTy MOJE3HO BhIPadOTaTh
CBOIO CHCTEMY COKpAICHH, B KOTOPOI OH MOT ObI pa300paThCs JIETKO U 0€30IMHO0YHO.

Jlaxke OTJIMYHO 3amvcaHHas JIEKIMs MPEAnojaraeT NaIbHEUIIYI0 CaMOCTOSTEIbHYIO
paboTy HajJ Hell (OCMBICIEHHE €€ COJIEp)KaHus, JOTMUECKOW CTPYKTYphI, BBIBOJOB). C 1eIbIO
IOpabOTKM KOHCIEKTa JEeKIMH HEeOOXOJAMMO B TEPBYIO OdYepeAb MPOYUTaTh 3allHCH,
BOCCTaHOBUTH TEKCT B MAMSITH, a TAKXKe UCTIPABUTH OMUCKH, paciInpoBaTh He IPUHATHIC paHee
COKpAII[EHUSs], 3aMOJTHUTh MPOMYIIEHHbIE MeCTa, MOHATh TeKCT, BHUKHYTh B ero cMbici. [lanee
MPOYUTATh MaTepUaN MO0 PEKOMEHIYeMOU JuTeparype, paspeiias B XOJe UTEHUS BO3HHUKIIUE
paHee 3aTpYAHEHHUS, BOIPOCHI, a TaK)Ke JOTOJNHIS W HUCHpaBIsis CBOM 3amucu. B xoxe
NOpabOTKM KOHCIIEKTa YIUIYONSIOTCS, PACIIUPSIIOTCS M 3aKPEIUIIIOTCS 3HAHUS, a Takke
JIOTIONTHSETCS, UCHPABIISIETCS U COBEPLICHCTBYETCS KOHCHEKT. JopaboTaHHbBIM KOHCIEKT M



pEeKOMEeHyemMas JIUTepaTypa HCIONb3yeTcs NpHU TOATOTOBKE K MPAKTUYECKOMY 3aHSATHUIO.
3HaHue JEKIMOHHOTO MaTepHala IMpH MOArOTOBKE K IPAKTUYECKOMY 3aHATHIO 0053aTeNIBHO.

Oco0eHHO Ba)KHO B MPOIIECCE CaMOCTOSITEIbHON pabOThI HAJ| JEKIMEH BbIICIUTh HOBBIN
MOHATUHHBIN anmapar, YSCHUTb CyTh HOBBIX HOHSATHH, NPH HEOOXOIUMOCTH OOpaTHTbCA K
CIIOBapsAM M JIPYTUM HCTOYHHMKAM, 320JHO YCTPAHWB HETOYHOCTH B 3alMCAX. | 1aBHOE - BECTH
KOHCITIEKT aKKypaTHO M PEryJsipHO, TOJBKO B 3TOM CIIydae OH CMOJKET CTaTh MOJCIIOPHEM B
W3YYEHHUH JUCIUILTAHEIL.

PabGora Ham nekmued CTUMYTUPYET CaMOCTOSTENbHBIA IOMCK OTBETOB Ha CaMble
pa3IMYHbBIC BOMPOCHL: HAJ KAKUMHU MOHITHSIMH CIIENyeT mopadboTarh, Kakue 000OIICHHS ClIenaTh,
KaKoOW JOTIOJHUTENIbHBI MaTeprajl IPUBJICYb.

BaxHbIM CpeAcTBOM, HAaIPaBISIOMIMM CaMOOOpa30BaHUE, SIBISCTCS  BBITIOJHEHUE
Pa3NMYHBIX 33/IaHUI TI0 TEKCTY JIEKIMH, HAlPUMEp, COCTABICHHE €€ Pa3BepHYTOrO IUIaHA WU
TE3MCOB; OTBEThl HAa BOIPOCHI MPOOJIEMHOr0 Xapakrepa, (CKakeM, 00 OCHOBHBIX TEHJEHIUSIX
pa3BUTHS TOH WIM WHOM TpPOOIEMBbI); COCTaBIEHHE IPOBEPOUYHBIX TECTHI MO Mpodiieme,
HamucaHue 1o Heil pedepara, cocTaBiieHue rpaduuecKux CXeM.

ITo cBoMM 3aauaM JIEKIIMK MOTYT OBITh Pa3HBIX KAHPOB: YCMAHOBOYHASA JIeKlYUs BBOINT B
M3y4eHUE Kypca, MpeaMera, npodsieM (4To M Kak U3ydarb), a 00o0warowas 1ekyus T03BOJISET
MOJIBECTH WTOT (3a4eM W3ydaTh), BBIICIHTH TJABHOE, YCBOWTH 3aKOHBI Pa3BUTHS 3HAHWUS,
MIPEEMCTBEHHOCTH, HOBAaTOPCTBA, YTOOBI TPUMEHUTH OOOOIIEHHBIN IO3UTHBHBIA OIBIT K
pEIIeHNI0 COBPEMEHHBIX MPAKTUUECKUX 3a1a4. O000maromas JeKIus OpHEHTHPYET B HCTOPHH
Y COBPEMEHHOM COCTOSIHUW HaYYHOU MPOOIIEMBI.

B mpomecce ocBoeHHsT MaTepHanioB 0000MIAOIINX JEKIHA CTYIEHTHI MOTYT BBITIONHSTH
3aJaHds pa3HOro ypoBHS. Hampumep: 3amaHust penpodykmusHozo YpOBHS (COCTaBHTH
pPa3BEepHYTHIM IJIaH OO0O0OIIAIONIICH JIEKIIMH, COCTaBUTh TE3UCHI IO MaTepuajgaMm JISKIIHH);
3aJlaHUsl NPOOYKMUBHO20 YPOBHS (OTBETHTh Ha BOMPOCHI MPOOJIEMHOrO XapakTepa, COCTaBUTh
OTIOPHBI KOHCHEKT IO CXEME€, BBIIBUTH OCHOBHBIE TEHICHIIMM pA3BUTUS MPOOJIEMBI);
3aJlaHUsl MEOpUecKo20 YPOBHS (COCTAaBUTH MPOBEPOYHBIE TECTHI MO TEME, 3alUTUTH pedepar u
rpaguvecKkue TeMbl Mo AaHHOW mpobiieme). OOpaiieHue K paHee M3ydeHHOMY MaTepHally He
TOJIBKO TIOMOTAeT BOCCTAHOBUTH B NMAaMSTU W3BECTHBIE MOJOXKEHHS, BBIBOJBL, HO M IMPUBOIUT
pa3po3HEHHbIC 3HAHUSI B CUCTEMY, YriyOmnser u pacmupsieT ux. Kaxnaplii Bo3Bpar K cTrapomy
MaTepuangy IO3BOJSET HATHU B HEM 4YTO-TO HOBOE, NEPEOCMBICIUTh €r0 C HHBIX IMMO3UIIHH,
OTPEeNUTh AJIsl HeTo HauboJiee MOAX0AAIIEee MECTO B yKE UMEIOIIEHCs CUCTEME 3HAHUMA.



2. MeToauuecKkue YKa3aHUu4 [0 MOATOTOBKE K OIIPOCY

Camocrositenbaas  pabora OOYYArOIIMXCS BKJIIOYAET MMOATOTOBKY K YCTHOMY WIIH
MMCEMEHHOMY OTPOCY Ha CEMUHAPCKHUX 3aHATHAX. /st 3TOro oOydJaromuiics u3ydaeT JICKIIHUH,
OCHOBHYIO U JIOTOJIHUTENBHYIO JHUTEpaTypy, myonukanuu, uHpopmanuro u3 HWHTepHET-
pecypcoB. Tembl W BONPOCHI K CEMHHAPCKUM 3aHSTHSM, BOMPOCHI IS CaMOKOHTPOJIS
MIPUBEICHBI B METOIMYCCKUX YKA3aHUSX 110 Pa3zesiaM U JOBOJSATCS 10 00yUJaroNIuXcs 3apaHee.

Ilucomennwiii onpoc

[luceMeHHBIN ompoc sBisieTcss OJAHOM M3 (OpPM TEKYHIEro KOHTPOJISI YCIIEBAEMOCTH
cryaeHta. llpu w3ydeHWM Marepuaia CTYISHT IOJDKEH YOCIUThCS, YTO XOPOIIO TIOHUMAET
OCHOBHYIO TEPMHHOJIOTHIO TEMBI, YMEET €€ HCII0JIh30BaTh B HY)KHOM KOHTEKCTe. JKelaTenpbHO
COCTaBHTh KPAaTKHM KOHCIICKT OTBETa Ha MpErojiaraeéMble BOTPOCHI IMHCHMEHHOW pPalOTHI,
9TOOBI yOSHAUTHCS B TOM, 4YTO CTYJASHT BJIAJICET MAaTEPHAIOM U MOXKET apryMEHTHPOBAHO,
JIOTUYHO M TPaMOTHO MHCHMEHHO H3JIOKHUTH OTBET Ha Bormpoc. Cremyer oOpaTuTh 0co0oe
BHUMAaHHE Ha HAIUCaHWE MPO(PECCHOHAIBHBIX TEPMHHOB, YTOOBI HM30€raTh TpaMMAaTHUECKUX
omuOoK B pabore. [Ipm w3ydeHUM HOBOW IS CTYACHTA TEPMUHOJIOTHH PEKOMEHIYETCS
W3TOTOBUTH KapTOYKH, KOTOPBIC COJAEpPKAT HOBBIH TEPMHH M €ro pacmu@poBKy, UTO
3HAYUTEIILHO O00JIETYUT paboTy HaJl MAaTEPHAIIOM.

Yemmuotii onpoc

enpto ycTHOTO CcobOecemoBaHMs SBISIOTCS OOOOIICHHE M 3aKperyieHHe HW3Y4eHHOTO
Kkypca. CTyneHTaM MpeiararoTes s OCBEIICHUs CKBO3HBIC KOHIENTYaIbHBIE MpoOaemMsl. [Ipn
MOJATOTOBKE CIICAYET MCIOJIB30BaTh JICKITMOHHBIA MaTeprall u yaeOHyIo auTepatypy. s 6onee
IyOOKOTO TIOCTHXKEHHsI Kypca W 0ojiee OCHOBATENBHOW IMOJTOTOBKH PEKOMEHYeTCS
MO3HAKOMUTBHCS C YKAa3aHHOW JTOMOJTHUTEIBbHON JUTepaTypoi. ['0TOBsICH K CEMUHApy, CTYIECHT
JOJIKEeH, TPEKJEe BCEro, 03HAaKOMUTHCS C OOIIMM IUTAHOM CeMHHapcKoro 3ausatus. Cremyer
BHUMATEJILHO MPOYECTh CBOM KOHCIEKT JEKIUH 10 U3y4aeMOW TeMe U PEKOMEHIYEMYIO K TeMe
cemuHapa jutepatypy. C HE3HAKOMBIMU TE€PMHUHAMU U MOHITUSAMH CIEAYeT O3HAKOMMTHCS B
TpeIaraeMoM II0CCapUH, cIoBape WM SHIUKIone un .

Kputepun kauectBa yCTHOTO OTBETA.

1. IIpaBUIBHOCTH OTBETA MO COACPIKAHUIO.

2. IlonHOTA M rITyOMHA OTBETA.

3. Co3HaTeNbHOCTh OTBETA (YUUTHIBACTCS MIOHUMAaHKUE U3JIaraeMOro MaTepuana).

4. Jloruka wu3J0XKeHUs MaTepuana (y4UTBHIBAETCSA YMEHHE CTPOMUTH LIEJIOCTHBIMH,

MOCJIEIOBATEeNbHBIA ~ paccka3,  IPaMOTHO  TMOJIb30BAaThbCid  MPO(ecCHOHATBHOM

TEPMUHOJIOTHEH ).

5. PanyoHanbHOCTh HCIIOJIB30BAHHBIX MPUEMOB M CIOCOOOB pEIICHUs MOCTaBICHHOMN

yueOHOM 3amayu (y4UTHIBAa€TCS YMEHHE HCIOJb30BaTh Hauboyiee MPOrPECCHUBHBIE U

3¢ exTuBHBIC CITOCOOBI JOCTHKEHUS 1IEIIN).

6. CBOeBpeMEHHOCTh U J(PPEKTUBHOCTh HCIOIB30BAHUS HArJSAHBIX [MOCOOUMH U

TEXHUYECKUX CPEJICTB NpU OTBETE (YUUTHIBAETCS TPAMOTHO U C TOJB30H MPUMEHSTh

HarJIATHOCTh U AEMOHCTPALIMOHHBIN OIBIT P YCTHOM OTBETE).

7. Vcionp30BaHUE JOMOJHUTEIBHOTO MaTepuaia (MPUBETCTBYETCS, HO HE 00sS3aTelbHO

JUIS BCEX CTYACHTOB).

8. PanmoHanpHOCTh MCTIONB30BaHMS BPEMEHH, OTBEICHHOTO Ha 3a/aHue (He ogo0psercs

3aTAHYTOCTh BBITIOJHEHUS 3aJaHMs, YCTHOTO OTBETa BO BPEMEHH, C Yy4ETOM

MHIMBUyallbHBIX 0COOEHHOCTEH CTY/IeHTOB)?.

! Meronuueckue peKOMEHIAIMH JUTS CTYAEHTOB [ DIEKTPOHHBII pecypc]: Pexum goctyma:
http://lesgaft.spb.ru/sites/default/files/u57/metod.rekomendacii_dlya studentov 21.pdf
ZMGTO,Z[I/I‘IGCKI/IG PEeKOMEHAaMH I CTyACHTOB [3neKTp0HHbH‘/'I 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 KaXIbli BONPOC U3 IUIAHA CEMHHAPCKOTO 3aHATHUA JIOJDKEH OBITh
COZIECpKATENbHBIM M apryMEHTUPOBAHHBIM. JUJIsI 3TOro cienyer HUCIOJIb30BaTh JIOKYMEHTHI,
MOHOTpapHUECKyt0, YIeOHYIO U CIPABOYHYIO JTUTEPATYPY.

Jlns ycremHoN NOArOTOBKM K YCTHOMY OIIPOCY, CTYACHT JOJKEH 3aKOHCIIEKTHPOBATH

PEKOMEHIYEMYIO JINTEPaTypy, BHUMATEIbHO OCMBICIUTH JICKIMOHHBIA MaTepuall U CHENATh
BBIBO/IBI. O6T)CM BpPpEMCHHWHA Ha IOATOTOBKY K YCTHOMY OIIPOCY 3aBUCUMOCTHU OT CJIOKHOCTHU
TEMBI 1 0COOCHHOCTEH OpraHu3aniy 00yJaroIIMMCs CBOCH CaMOCTOSATEIHHON paOOTHI.



3.MeT0l[I/I‘leCKHe PE€KOMEHIAUH 110 MOATOTOBKE NOKJIaaa (npe3eHTaunn)

Hoxmang — myOnu4HOE COOOIIeHHWe MO0 3aJaHHOW TeMe, MPEACTaBIsIoNnIee COoOOM
pa3BepHyTOE H3JI0KEHHE Ha ONPEACICHHYIO TEMY, BUJ CaMOCTOATEIBHOW pabOThI, KOTOPBI
UCTOJNB3yeTcs B YYEOHBIX M BHEAYIAWTOPHBIX 3aHATHUSX M CIHOCOOCTBYeT (hOPMHPOBAHHUIO
HaBBIKOB HCCJIEZI0OBATEIBCKOM PabOThl, OCBOCHHIO METOJ0B HAYYHOTO MO3HAHUS, IPHOOPETCHHUIO
HABBIKOB IYOJMYHOTO BBICTYIUICHHUS, pPACIIMPSET I[O3HABATEIbHbIE HWHTEPECH], NpUydaeT
KPUTHUYCCKH MBICIIHTD.

I[Ipuy  moAroToBKE  JOKIAana  KCIOJNB3YETCS  JOMOJNHHUTENbHAs  JIATEPaTypa,
cucTeMaTH3upyeTcss Martepuan. Pabora Hajx [MOKIAJ0M HE TOJIBKO TIO3BOJISIET Yy4amleMycs
MpUOOPECTH HOBBIE 3HAaHUSA, HO U CIOCOOCTBYET (OPMUPOBAHMIO BAXKHBIX HAY4YHO-
HCCIIEIOBATENIbCKUX HABBIKOB CaMOCTOSITENIbHOM padOThl C HAy4HOW JMTEpaTypoM, uTo
MIOBBIIIIAET TIO3HABATENILHBIA MHTEPEC K HAYYHOMY TIO3HAHUIO.

[TpuBeTCTBYETCS MCIIOIB30BaHNE MYJIbTUMEIUITHBIX TEXHOJOTHH, MOJITOTOBKA JIOKJIAI0B-
MIPE3EHTALNM.

Jloxnao dondxcen coomeemcmeosams Cedyiowum mpedbo8aHusM.

- TeMa JIOKJIaJia I0JDKHA OBITh COTJIACOBAHHA C TIPETOaBaTeIeM U COOTBETCTBOBATH TEME
3aHSTHS,

- WUTIOCTpanuu (ClHaliapl B TPE3CHTAIMM) JJOJDKHBI OBITh JIOCTaTOYHBIMH, HO HeE
Ype3MEPHBIMH;

- MaTepHualbl, KOTOPHIMU TIOJB3YETCS CTYACHT TPHU TOATOTOBKE JOKIJIAIa-TPEe3eHTAINH,
JOJDKHBI TCOOTBETCTBOBATh HAYYHO-METOJMUECKUM TpeOoBaHMsM BY3a u ObITh yKa3aHbl B
JOKJIAJIE;

- He00x0IMMO coOmoaTh periaameHT: 7-10 MUHYT BBICTYIUICHHS.

[IpenogaBaTenb MOXET JaThb TEMY Cpa3y HECKOJIbKUM CTYAEHTaM OJIHOM TpYIIIbI, IO
NPUHIMITY: JOKIATYMK W ONMOHEHT. CTYAEHTbl MOTYT MOJrOTOBUTH JBA BBICTYIUICHUS C
MPOTUBOMOJOKHBIMM TOYKAMU 3pEHUS U YCTPOUTH JAHUCKYCCHIO M0 MpOOJIEeMHON TeMme.
JIOKJTaquuKi U COJOKJIATYMKH BO MHOTOM OMNPEAETSIOT COJEp)KaHUE, CTUJIb, AKTUBHOCTH
JAHHOTO 3aHSTHSL, U 5TOTO HEOOXO0IUMO:

e  HCIOJb30BaTh TEXHUYECKUE CPE/ICTBA;

e 3HATh U XOPOIIO OPUEHTHPOBATHCS B TEME BCEH Mpe3eHTaluu (CeMUHapa);

e  YMETh AUCKYTHPOBAThH U OBICTPO OTBEYATh HA BOIPOCHI;

e UETKO BBIMOJHATH YCTAHOBJICHHBIN PErJIaMEHT: JOKIAAYUK - 7-10 MUH.; COJIOKIIa UK -

5 muH.; nuckyccus - 10 muH;

e HMMETb MIPEJICTABICHUE O KOMIIO3UIIMOHHON CTPYKTYpE JOKIa/a.
[Tocne BeICTyMIIEHUS JOKJIAUUK U COJAOKIAAUUK, JOKHBI OTBETUTH Ha BOIIPOCHI
CIIyILLATEIICH.

B noaroroBke Aokiaja BIACISAIOT CAEAYIOIINE TAMbIL:

1. Onpenenenue uenu AokiIaga: UHGOPMUPOBATH, OOBIACHUTH, OOCYIUTH YTO-TO
(mpobnemy, pelieHue, CUTyaIuo 1 T. 11.)

2. [ToxOop nuTepaTypsl, UILUTFOCTPATUBHBIX IPUMEPOB.

3. CocraBieHue IUIaHa [OKJIAJa, CHUCTEMaTH3alus MaTepuana, KOMIO3UIMOHHOE
odopmiieHHe T0KIa1a B BUE NI€YaTHOTO /PYKOIIUCHOTO TEKCTA U 3JIEKTPOHHOM MPE3eHTalUH.

Oowaa cmpykmypa 0oknaoa

IlocTpoenne noknaza BKIOYAET TPU YaCTH: BCTYIUIEHHE, OCHOBHYIO 4YacTh M
3aKIIIOYEHUE.

Bcmynnenue.

Berymuienne J0KHO coiepiKaTh:

- Ha3BaHHe MPe3eHTAIUH (I0KIa1a);

- COOOIIEeHNE OCHOBHOM UCH;

- 000CHOBaHUE aKTyaIbHOCTH 00CYX/1aeMOT0 BOIPOCaA;



- COBPEMEHHYIO OLICHKY IPEAMETA U3JI0KEHHUS;

- KPaTKO€ NEPEYUCIIEHNE pacCMaTPUBAEMbIX BOIIPOCOB;
- )KUBYIO UHTEPECHYIO (POPMY U3TIOKEHUS;
aKLEHTUPOBAHNE OPUTMHAIBHOCTH MIOAX0/1A.

OcHognasn wacme.

OcHOBHasl 4aCThb COCTOUT U3 HECKOJIbKMX PA3/€JOB, IOCTENEHHO PACKPHIBAIOLINX TEMY.
Bo3MoxHO wucmonb30BaHue WLTIOCTpanuu  (rpaduku, auarpamMmbl, ¢ortorpaduu, KapThl,
pucynku) Ecnu HeoOxonumo, Aii 000CHOBAaHUS TEMbl MCHOJb3YETCSl CChUIKA HA MCTOYHHMKH C
JI0Ka3aTeIbCTBAMU, B3STHIMHU M3 JUTEPATyphl (IUTHUPOBAHUE aBTOPOB, yKasaHue 1udp, HakTos,
ompeneneHuit). M3noxkeHnwe wmartepuana JOJDKHO OBITh  CBSI3HBIM, TIOCJIEIOBATEIbHBIM,
JI0Ka3aTeJIbHbIM.

3ajaya OCHOBHOM 4YacTW - MPEACTaBUTh JIOCTaTOYHO JAHHBIX JUISI TOTO, YTOOBI
CIIyIlIaTeIN M 3aWHTEPECOBAINCH TEMON U 3aXOTEIN O3HAKOMHUThHCS ¢ Marepuanamu. Ilpu stom
JIOTUYECKasi CTPYKTypa TEOPETHYECKOTo OJIOKa HE JOJDKHBI JTaBaThCsl 0€3 HArJISAHBIX MOCOOUIA,
ayIM0-BU3yaJbHBIX U BU3YAIbHBIX MAaTEPHAIIOB.

3akniouenue.

3akaroueHue - ITO SCHOE YeTKoe o0000IIeHne, B KOTOPOM TOJBOJISTCS HTOTH,
(bopMynUpYIOTCSA TJIaBHbIE BBIBOJbI, MOJUYEPKUBAETCS 3HAUEHHE DPACCMOTPEHHOU MpOOsIeMBl,
MpeyiaraloTcs camble BaKHbIE TNpAKTUYECKHEe pekoMeHaauuu. TpeGoBaHus K 0(OpMIIEHHUIO
noxiaga. O0beM MaIIMHOMUCHOTO TEKCTa JOKJIaJa JOJKEH OBbITh pacCuMTaH Ha MPOU3HECEHHE
noknana B TeueHue 7 -10 MuayT (3-5 MalIMHOMKMCHBIX JIUCTA TEKCTA C IOKIIAZ0M).

Jlokiaz o1eHMBAETCs MO CIEAYIOUTUM KPUTEPUSIM:

Konuuecmeso
Kpumepuu oyenxu ooxnaoa, cooouenus
bannos
CopepxaTtenbHOCTb, HHPOPMAIIMOHHAS HACBIIIIEHHOCTh JOKIaaa 1
Hanuuue aprymenTon 1
Hanuuue BbIBOIOB 1
Hanuuue npe3zentanuu nokiana 1
Brnanenue npodeccnonanbHoM TeKCUKOM 1
Hroro: 5

DJIeKTPOHHBIC TPE3CHTAIMK BBIMOJHAIOTCS B mporpamme MS PowerPoint B Bume
CIIAalIOB B CICHYIOUIEM IMOPSIKE: ¢ THUTYJIbHBIH JIUCT C 3aroJIOBKOM TEMbl M aBTOPOM
UCIIOJIHCHUS TPE3CHTAIINH; * TJIaH mpe3eHTanuu (5-6 MyHKTOB - 3TO MaKCHMyM); ® OCHOBHasl
gacte (He Oomee 10 cmaiifoB); ¢ 3akmiodenue (BbBoM). OOmue TpeOOBaHUS K CTUIECBOMY
0(OPMIICHHIO TIPE3CHTAIIMH: * IU3aiH JTOJDKEH OBITh MPOCTHIM U TAKOHUYHBIM; * OCHOBHASI 11€7Th
- YUTaeMOCTb, a HE CYyOBbEKTHBHAS KPacoTa; [IBETOBas raMma J0JDKHA COCTOSATh He Ooliee YyeM u3
JIBYX-TPeX I[BETOB; ® BCETJa JOJKHO OBITh JBa TUIMA CIAWIOB: Al TUTYIBHBIX U JUISI OCHOBHOTO
TeKcTa; ® pazMep mpudTa JoKeH ObITh: 2454 myHKTa (3arofioBok), 18—36 mMyHKTOB (OOBIYHBII
TEKCT); ® TEKCT JOJHKeH OBITh CBEPHYT 10 KIIOUEBHIX CIOB U (pa3. [lomHble pa3BepHYTHIE
MpeIOKEHUsT Ha ClalijaX TaKuX MPEe3eHTAMi HCIONB3YIOTCS TOJBKO TPU ITUTHPOBAHUMU;
KOKIBIA CIaij JOJKEH MMETh 3aroJIOBOK; ® BCE CIAi/Ibl JOJDKHBI OBITH BBIJIEP)KAHBI B OJHOM
CTHIIC; ® Ha KaXIOM Cllaiifie JOHKHO ObITh He OoJiee TpeX WILTIOCTPAIIHiA; ® CIIalIbl JOJKHBI
OBITH TPOHYMEPOBAHBI C YKa3aHHEM OOIIEro KOJIUYecTBa CIaiiioB
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4, MeToauyeckue PCKOMECHIALUNHA 110 HAITUCAHUIO 3CCE

Acce - 3TO camocTOsITENIbHAas IUCbMEHHass paboTa Ha TeMy, MNPEIIOKEHHYIO
npernojaaBateneM. Llenb 3cce COCTOMT B pa3sBUTHHM HABBIKOB CAaMOCTOSITEIBHOTO TBOPYECKOTO
MBIIUICHUS! U TMUCHMEHHOTO H3JIOKEHUSI COOCTBEHHBIX MbIcied. [lucare scce dYpe3BbIYAHO
MOJIE3HO, TIOCKOJIBKY 3TO TO3BOJSET aBTOPY HAYYUTHCS YETKO M TPaMOTHO (OPMYIHUPOBATH
MBICTIH, CTPYKTYpUpOBaTh WH(POPMAIUIO, HCIOIB30BaTh OCHOBHBIE KATETOPHH aHAIIN3a,
BBIJICNIATh TPUYMHHO-CIICACTBEHHBIE CBS3H, WJUTIOCTPUPOBATH MOHSATHS COOTBETCTBYIOLUIUMHU
MpUMEpaMH, apTYMEHTHPOBATh CBOU BBIBOJIBI; OBJIA/IETh HAYYHBIM CTHIIEM PEUH.

3Occe T0KHO CO/IepKaTh: YETKOE M3JIOKEHHE CYTH TOCTaBICHHON MPOOIeMbl, BKITIOUATh
CaMOCTOSITEIIBHO TIPOBEACHHBIM aHAJIM3 3TOH NPOOJIEMBI C HCHOJIH30BAHWEM KOHLEHIMA H
AQHAJTITHYECKOTO HWHCTPYMEHTapHs, pPAacCMaTpUBAEMOTO B paMKaX JAWCIHIUTAHBI, BBIBOJIBI,
00001I1aroIMe aBTOPCKYIO TO3UIMI0O TI0 TIOCTaBJICHHOW mipoOieme. B 3aBucumoctd  OT
CHeU(pUKN JUCHMIUIMHBI (OpPMBI 3cc€ MOTYT 3HauuTeNnbHO JuddepeHurponarbcs. B
HEKOTOPBIX CIy4asgX d5TO MOXKET OBITh aHAIN3 HUMEIOIIUXCS CTAaTUCTHYECKHX JAHHBIX TI0
n3ydaeMoi mpobiieMe, aHaIu3 MaTepualioB U3 CPEICTB MaccoBodl uHpopmanuu u
WCIIOJIb30BAHUEM M3Y4YaeMbIX MOJeNe, TOAPOOHBIA pa300p MPEIJIOKEHHON 3amadyu ¢
pa3BEepHYTHIMH MHEHHUSMH, TOA00P W JETATbHBIA aHAIW3 MPUMEPOB, HWILTFOCTPHPYIOIINX
npooseMy 1 T.1.

[TocTpoeHmne scce - 3TO OTBET Ha BOMPOC WM PACKPBHITHE TEMBI, KOTOpPOE OCHOBAaHO Ha
KJIACCUYECKOM CHUCTEME JI0Ka3aTeIbCTB.

Cmpyxkmypa scce
1. Tumynvnwiii rucm (3amoMHSIETCS IO AUHON dopMme);
2. Bsedenue - cytb W 00OCHOBaHWE BBIOOpA JaHHOW TEMBI, COCTOMT H3 psaa

KOMITOHEHTOB, CBSI3aHHBIX JIOTHYECKH U CTUIIMCTUYECKH.

Ha »TOoM 5Tame odeHb BaXKHO MPAaBUIBHO chopmynuposams 80npoc, HA KOMOPbIL Bbl
cobupaemecv HAUMu omeem 8 Xo0e c80e20 UCCIe008aAHUS.

3. OcHogHasi wacmb - TEOPETUYECKHUE OCHOBBI BHIOPAaHHOW MPOOIEMBI U H3JIOKEHUE
OCHOBHOTO BOTIpOCa.

JlanHast yacTh mpeanoiaraeT pa3BUTHE apryMEHTAIlMN U aHaJN3a, a Takke 000CHOBAaHUE
WX, UCXOJISl U3 UMEIOIIUXCS JaHHBIX, JPYTrUX apryMEHTOB U MO3UIMIA 110 3TOMY Borpocy. B aTom
3aKJIFOUAETCS OCHOBHOE COJIEp)KaHUE 1CCE W ATO MPEICTaBIsIeT COOOW TIIaBHYIO TPYAHOCTD.
[ToaToMy BakHO€ 3HAUYEHHE HMMEIOT IM0J3aroJIOBKHM, HAa OCHOBE KOTOPBIX OCYHIECTBIISETCS
CTPYKTYpUPOBAaHHE apryMEHTAllud; HMEHHO 3[eCh HEe00X0JUMO OO0OCHOBaTh (JIOTHYECKH,
UCIOJIb3YS JaHHbIE WM CTPOTHE PAaCCYXIEHHS) MpeJiaraeMylo apryMeHTaluio/aHanus. Taw,
rie 3TO HEOOXOJMMO, B KAauecTBE AaHAJIUTUYECKOIO0 HMHCTPYMEHTa MOKHO HCIIOJIb30BATh
rpaduKu, TMarpaMMbl U TaOJIHIIBI.

B 3aBHCHMOCTH OT OCTaBIEHHOTO BOMPOCA aHAU3 MPOBOJUTCS Ha OCHOBE CIEIYIOIINX
KaTeropwii:

[Ipuuuna - cnexctBue, odmiee - ocoOeHHoe, (opma - coAepkaHHe, YacTh - IeNoe,
MTOCTOSIHCTBO - U3MEHUYUBOCTb.

B mpouecce mocTtpoeHus 3cce HEOOXOAMMO TOMHHUTH, YTO OJUH maparpad TOJDKEeH
COJIep’KaTh TOJBKO OJHO YTBEPKIEHHE M COOTBETCTBYIOIIEE JOKA3aTENbCTBO, MOIAKPEIIICHHOE
rpaguyecKkuM ¥ HIDIIOCTPATUBHBIM MaTepuaioM. ClenoBaTeNnbHO, HAIMOJHSS COJEp:KaHUuEM
paszensl apryMeHTanueil (COOTBETCTBYIOIIECH TO3arojioBKaM), HEOOXOAWMO B TIpeaenax
naparpada orpaHU4YUTh ce0sl PACCMOTPEHUEM OJTHOM TTIABHOM MBICIIH.

XopoIo mpoBEepeHHbIN (M Ui OOJBIIMHCTBA — COBEPIIEHO HEOOXOIUMBINH) CHOco0
MOCTPOCHUS JTIFOOOTO 3CCE - HUCMOIB30BAHUE TOJ3aroJIOBKOB ISl 0003HAYEHHS KITFOYEBBIX
MOMEHTOB apTyMEHTHPOBAHHOTO W3JIOKEHHUS: OTO TMOMOTaeT TMOCMOTPeTh Ha TO, YTO
MIPEIoaraeTcs Cenarh (M OTBETUTh HA BOMIPOC, XOPOIII JIX 3aMbIceln). Takoi Moaxo/ MOMOXKET
ClIeIOBaTh TOYHO OTPECIEHHOM IIeNId B JaHHOM HccliefoBaHuU. D(P(HEKTUBHOE HCIOJIb30BaHNE
MO/13ar0JIOBKOB - HE TOJHKO 0003HaUYE€HNE OCHOBHBIX TYHKTOB, KOTOPhIE HEOOXOAUMO OCBETUTb.
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Hx mocnenoBaTeNbHOCTh MOXKET TaK)Ke CBHJICTEIBCTBOBATH O HAJIMYUU HIU OTCYTCTBUU
JIOTUYHOCTHU B OCBEIIICHUH TEMBI.

4. 3axnouenue - 00OOIIEHUS W apTyMEHTHUPOBAHHbBIE BBIBOJBI IO TEME C YyKa3aHUEM
oOmactn ee mpuMeHeHHs M T.O. [loABITOXKMBAaET 3cce WIM €mle pa3 BHOCUT MOSICHEHUS,
MOJIKPETUISICT CMBICI U 3HAYCHHE HM3JI0)KEHHOTO B OCHOBHOW 4YacTH. MeTOJbl, peKOMEHIyeMble
JUIL  COCTaBJICHHMS 3aKJIIOYCHHS: TIOBTOPEHHME, WIUIIOCTpAIMs, LUTaTa, BIICYATIAIONIEE
YTBEp)KJCHHE. 3aKJIIOUEHUE MOXKET COJEp)KaTh TAKOW OYEHb BaKHBIM, JOMOJHSAIOLIUN 3cce
JIIEMEHT, KaK yKa3aHWe Ha NpUMEHEHHe (MMIUIMKAIUIO) WCCIeNOBAaHMSA, HE HCKIIOYast
B3aMMOCBSI3U C JPYTUMH IPOOIEMaMH.

Cmpykmypa annapama 00Ka3amenbcmae, HeodX00UMbIX 011 HANUCAHUA ICCe

JloKa3aTenbCcTBO - 3TO COBOKYITHOCTH JIOTHYECKHX NMPHUEMOB OOOCHOBAHHS MCTUHHOCTH
KaKOT0-JTH0O CY)KJICHUSI C IMOMOIINBIO JPYTUX MCTUHHBIX M CBSI3aHHBIX C HUM CyxkJeHui. OHO
CBSI3aHO C yOSKJCHHEM, HO HE TOXKJIECTBEHHO €MY: apryMEHTAIHsI HITH I0KA3aTeIbCTBO JOJKHBI
OCHOBBIBAThCSl Ha JIAHHBIX HAYKH W OONIECTBEHHO-UCTOPUYECKOW MPAKTHUKH, YOCIKICHHS KE
MOTYT OBITH OCHOBAHBI Ha MPENPACCYIKAX, HEOCBEIOMICHHOCTH JIFOJICH B BOTIPOCAX IKOHOMHKH
M TIOJIUTHKH, BUIAMOCTH JOKa3aTeIbHOCTH. JIpyrumMu cioBamu, JOKa3aTENbCTBO HIIK
apryMeHTalusi - 9TO PaCCYKICHHE, HCIONb3yloniee (DakThl, UCTHHHBIC CYXACHUS, HAYYHBIC
JaHHBIE U yOeXKIarolee Hac B ICTUHHOCTH TOTO, O YeM HJET PeUb.

CrpykTypa m000TO [0Ka3aTeslbCTBA BKJIOYAeT B ceOS TPU COCTaBIAIONINE: TE3UC,
apryMEHTHI ¥ BBIBOJIBI WJIH OTICHOYHBIE CYXKJICHUSI.

Te3uc - 9T0 MONOXKEHUE (CYXKIEHHUE), KOTOpOe TpeOyeTcs M0KazaTh. Apeymenmul - ITO
KaTeropuy, KOTOPHIMU IOJIB3YIOTCS TPH JIOKA3aTeNIbCTBE HCTUHHOCTH Te3Hca. Bbigod - 3TO
MHEHHE, OCHOBaHHOE Ha aHanu3e (pakToB. OyeHouHvle cyscoeHus - STO MHEHUS, OCHOBAHHbIE Ha
HaIMX yOeXIEeHUSX, BEPOBAHUAX WU B3TJSAAX. Apeymenmsl OOBIYHO JENATCA Ha CIeIyoline
TPYIIIbL:

1. Yoocmosepenuvie paxmovi — pakTudeckuii MaTepual (WM CTAaTUCTUUECKHUE TAHHBIC).

2. Onpeodenenus B poLEeCCe apryMEHTAIMN UCIIONIBb3YIOTCS KaK ONHUCaHUE MOHSITUH,
CBSI3aHHBIX C TE€3UCOM.

3. 3axousl HAyKU U paHee JOKa3aHHbIE TEOPEMbI TOKE MOTYT HMCIOJIb30BAThCS KaK
apryMeHThI J10Ka3aTelbCTBA.

Tpebosanus Kk hakmuueckum OAGHHLIM U OPYUM UCH OYHUKAM

[Ipn HammMcaHuu 3cce Ype3BbIYAHHO BAXXHO TO, KAaK HCIOJB3YIOTCS OSMIIUPHUYECKUE
JTaHHBIE W JpPYrMe HCTOYHHMKH (0COOEHHO KadecTBO uTeHus). Bce (dakruueckue) AaHHBIC
COOTHOCSTCS C KOHKPETHBIM BPEMEHEM U MECTOM, MOATOMY MpeXkJe, YeM HX HCIO0JIb30BaTh,
HE0OX0IMMO YOEIUTCS B TOM, UYTO OHU COOTBETCTBYIOT HEOOXOIUMOMY JIsi HCCIENOBAaHUMN
BpeMeHH U MecTy. COOTBETCTBYIOIIAs crienu(UKaIys JAaHHBIX 10 BPEMEHU U MECTY — OJIUH U3
CHoCcO00B, KOTOPBII MOXET MPEAOTBPATHTh Upe3MepHOe 0000IIeHHe, pe3yabTaTOM KOTOPOTo
MOXKET, HalpuMep, CTaTh MPEIINOJIOKEHHE O TOM, YTO BCE CTpaHbl MO HEKOTOPHIM Ba)KHBIM
acreKTaM OJMHAKOBBI (€CIIM BbI TaK MoJiaraere, TOrJaa 3TO JOJDKHO OBITh JOKa3aHO, a He ObITh
TOJIOCTIOBHBIM YTBEPIKICHUEM ).

Bceraa moxHO n30exarh ype3MepHOTro 0OOOIIeHHsI, €CTIM MIOMHUTh, YTO B paMKax 3cce
UCIIOJIb3yeMble JTaHHBIC SIBIISIFOTCSI WILTIOCTPATUBHBIM MaTepuajoM, a He 3aKIIOYUTEIbHBIM
aKTOM, T.€. OHM TOJTBEPXKIAIOT apTyMEHTHI U PACCYXICHHS M CBUAETEIHCTBYIOT O TOM, YTO
aBTOp yMEET MCIOJb30BaTh JaHHbBIE TOJDKHBIM 00pa3oM. Henb3s 3a0bIBaTh Takke, 4TO JaHHBIE,
Kacarolluecsi CIOpPHBIX BOMPOCOB, BCerja MojBepratoTcss comHeHuto. OT aBTopa HE KAYT
OTIPEICIEHHOTO HJIM OKOHYATEeNbHOTO oTBeTa. HeoOXoauMo MOHSTH CYIIHOCTh (PaKTHUECKOTO
MaTepuana, CBS3aHHOTO C JTHM BOMPOCOM (COOTBETCTBYIOIIME HWHAUKATOPHI? HACKOIBKO
HAJEKHBI TaHHBIE [T TIOCTPOSHUS TAKMX UHAUKATOPOB? K KAKOMY 3aKJIFOUEHHIO MOKHO MPUNTH
Ha OCHOBAaHUU UMEIONINXCS TAHHBIX M MHIUKATOPOB OTHOCHUTEIHHO TMPUYUH M CIEACTBUNA? U
T.J1.), ¥ IPOAEMOHCTPUPOBATH 3TO B 3cce. Hemb3s ccbutaThesi Ha paboThl, KOTOpPBIE aBTOP CCE HE
9HUTall CaM.
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Kak noocomoeums u nanucamsp rcce?

KauecTBo m000T0 3CCE 3aBUCHUT OT TPEX B3aMMOCBS3aHHBIX COCTABJISIFOIINX, TAKUX KaK:

1. Ucxonuslii MaTepuan, KOTOPbI OyOeT HCIOJIb30BAH (KOHCIEKTHI IPOYUTAHHOMN
TUTEPATyphl, JEKIWN, 3alUCh PE3yabTaTOB JUCKYCCHH, COOCTBEHHBICE COOOpaKEHUS U
HAKOIUICHHBIN OTIBIT TIO TAHHOW TIpoliieme).

2. KadyectBOo 00pabOTKM HWMEIOMIErOCs HMCXOJHOTO Marepuaia (ero opraHu3amus,
apryMEHTaIUs U JOBOJIBI).

3. AprymenTanus (HaCKOJIBKO TOYHO OHAa COOTHOCHUTCS C TOJHATBIMH B 3CCE
npobiemMamu).

[Iponecc Hamucanus 3cce MOXKHO pa3OUTh HAa HECKOJIBKO CTaaui: OOJyMBIBAaHUE -
TUTAHUPOBAHUE - HANIMCAHUE - IIPOBEPKA - IIPaBKa.

IInanuposanue - onpeaeNieHUe e, OCHOBHBIX HJICH, HCTOYHUKOB WH(OPMAIIUN, CPOKOB
OKOHYAHUS ¥ MPECTABICHUS PaOOTHI.

Lenv nomKHA ONIPENIENATH NIEUCTBUSL.

Hoeu, xak u 11env, MOTYT OBITh KOHKPETHBIMH M OOIIMMH, OoJjiee aOCTpaKTHBIMU.
Mpeicnu, 9yBCTBA, B3MISJIBI M TPEJCTABICHHUS MOTYT OBITH BBIPRXCHBI B (OpME aHAJIOTHH,
accouMaIyu, MPEANoJIOKEHUMN, pACCYKICHUM, CYKACHUN, apryMEHTOB, J0OBOJIOB H T./I.

Ananoeuu - BRISIBIICHUE UICH U CO3JIaHUE MTPEJICTABICHHM, CBSI3b 3JICMCHTOB 3HAYCHHUIA.

Accoyuayuu - OTpakeHHWE B3aUMOCBS3EH MPEIMETOB W SIBICHUN JIEHCTBUTCILHOCTH B
(dhopMe 3aKOHOMEPHOH CBSI3H MEXJTYy HEPBHO - TICHXHYCCKHMH SIBJICHUSMH (B OTBET Ha TOT WIIH
WHOM CJIOBECHBIA CTUMYJI BBIJIATh «IIEPBYIO MPHUIIEANIYIO B TOJIOBY» PEAKIIHIO).

Ilpeononoscenus - yrBepKJI€HHE, HE TIOTBEPKACHHOE HUKAKUMHU JI0Ka3aTeIhCTBAMH.

Paccyscoenus - bopmynupoBka U J0Ka3aTeILCTBO MHEHUH.

Apeymenmayus - psA CBSI3aHHBIX MEXIY COO0M CyXIEHHI, KOTOpbIE BBICKA3bIBAIOTCS
JUIsl TOTO, 4TOOBI yOeaUTh YHWTaTeNs (CIaymaTens)) B BEPHOCTH (MCTUHHOCTH) TE3MCA, TOYKH
3peHusi, MO3ULUH.

Cyorcoenue - (paza umm mpeiokKeHue, s KOTOPOro HMEET CMBICI BOMPOC: UCTUHHO
WJIU JIOKHO?

/[0600b1 - 0OOCHOBaHME TOTO, YTO 3aKIIOYEHHUE BEPHO aOCOJIFOTHO WJIM C KaKOW-JIMOO
JoJiell BEpOSITHOCTH. B KadecTBe J0OBOJOB HCMONB3YIOTCA (DaKThl, CCHUIKA Ha aBTOPUTETHI,
3aBeIOMO HCTHHHBIE CYKICHHsS (3aKOHBI, aKCMOMBI U T.I.), JOKa3aTeiabCTBa (IpsIMBbIE,
KOCBEHHBIE, «OT IPOTUBHOTOY», «METOJIOM HUCKIIIOYCHHS») U T.1I.

[lepeuenb, KOTOPBHIA TOJMYYUTCS B pe3ylbTaTe MEPEUUCICHUS HJEH, MOMOXKET
OTIPEeeNINTh, KaKHE U3 HUX HYXKIAIOTCS B 0OCOOCHHOM apryMeHTAaIlUH.

Ucmoynuxku. Tema s3cce TOACKaXKET, TA€ HCKaTh HYXKHBIM Matepuaid. OObIYHO
nosb3ytorcss Ooubnuorekoid, MHTepHeT-pecypcamu, cioBapsMHu, crnpaBoyHukamu. [lepecmotp
03HAyYaeT pellakTHPOBAHKE TEKCTa C OPHEHTalell Ha KauyecTBO U A()(HEKTUBHOCTD.

Kauecmeo mexcma cxnanpIBaeTcsl W3 YETHIPEX OCHOBHBIX KOMIIOHEHTOB: SICHOCTH
MBICIIU, BHTHOCTH, TPAMOTHOCTH U KOPPEKTHOCTH.

Mpwicny - 310 conepxaHue HanucaHHoro. HeoOxonumMo 4eTko u sicHO (GopMyIUpOBaTh
UJeH, KOTOpble XOTUTE BBIPa3uTh, B MPOTUBHOM CiIy4yae BaM HE YAAcTCs JOHECTH 3TH UICH U
CBEICHHUS 10 OKPYXKAIOLTUX.

Buamnocmy - 370 TOCTYTHOCTH TE€KCTa Ui MOHUMaHuA. Jlerye Bcero ee MOKHO JI0CTHYb,
MOJIb3YSCh JIOTUYHO M TMOCJIENOBATEeNbHO TIIATEIbHO BHIOpAHHBIMU CJOBaMH, ¢pa3aMu H
B3aMMOCBSI3aHHBIMU a03allaMy, PACKPHIBAIOIIMMHU TEMY.

I pamomnocms oTpaxaer coOIOIeHIEe HOPM TPaMMaTHKHU U TipaBonucanus. Ecnu B yem-
TO COMHEBA€TeCh, 3arsIHUTe B Y4YEeOHUK, CHPaBbTECh B CJIOBApe WJIM PYKOBOJCTBE IO
CTHJIUCTUKE WJIH JaiiTe MPOYNTATh HATMCAHHOE YEIOBEKY, Ybsl MaHEpa MUCaTh BAM HPaBUTCS.

Koppexmnocms — 310 cTHIIb HanmucaHHOTO. CTHIIb ONIPEIENATCS KaHPOM, CTPYKTYpOit
paboThl, LENSAMHU, KOTOPBIE CTaBUT TMepe] COO0OW MUIMYIIMHA, YHUTATENSIMHU, K KOTOPHIM OH
oOparmaercs.
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5. MeToauueckue PEKOMEHIAUA 1O MOATOTOBKE CEMUHAPCKUM 3aHATHUAM

CemuHap npezcTaBisieT co00i KOMILIEKCHYIO ()OpMY U 3aBEpIIAIOIIEe 3BEHO B H3yYEHUHU
OTIPENICIEHHBIX TEM, MPEIYCMOTPEHHBIX MPOrpaMMON y4eOHON AMCHUIUTMHBL KomrmekcHoCTh
TaHHOW (OpMBI 3aHATUH OMpeAessieTcss TeM, YTO B XoJe ©€ TMPOBEACHUS COYETAIOTCA
BBICTYIJICHHSI OOy4aromuXxcs M IPErojaBaTelisi: pacCMOTPEHHE OOCYKIaeMOW TMpOoOJIeMBbl |
aHaJM3 Pa3IMYHbIX, YaCTO TUCKYCCHOHHBIX TO3WIUH; OOCY)XJICHHEe MHEHHUIH O0O0ydJarouiuxcs u
pa3bsicHeHUE (KOHCYIIBTAIUs) TpenoaBaTess; yriryOJIeHHOe U3ydeHne TEOpUH 1 puoOpeTeHme
HABBIKOB YMEHUS €€ MCIOIB30BaTh B IPAKTUIECKOH padoTe.

[lo cBoeMy Ha3HauCHHWIO CEMHHAp, B TPOLIECCE KOTOPOTO OOCYKIAeTCs Ta WU HHas
HayyHas npobiieMa, CriocoOCTBYET:

- yrIyOJeHHOMY  M3YYEHHIO  OINpPENEeNIEHHOTO  pasjena  y4yeOHOW  JAMCIUIIIMHBL,
3aKpEIUICHUIO 3HAHUI;

- 0TpabOTKe METOJ0JIOTHU H METOANYECKHUX ITPHEMOB TIO3HAHHS,

- BbIpabOTKE aHATTUTUYECKUX CIIOCOOHOCTEH, yMEeHUs 00001eH s U (popMyIHpOBaHUS
BBIBO/IOB;

- TpHOOPETEHWIO HAaBBHIKOB WCIIOJB30BAHUS HAy4YHBIX 3HAHUH B  TPAKTHYECKOM
NI TeTbHOCTH,

- BBIpa0OTKE YMEHHS KPaTKO, apTyMEHTHPOBAHHO U SICHO M3JIaraTh 00CYXIaeMble
BOTIPOCHI;

- OCYIIECTBIICHHIO KOHTPOJIS IPENOIaBaTeIs 3a X0I0M 00yICHHUS.

CemuHappl TpeACTaBIsET COO0W Ouckyccuro B TIpeAelax oOCYXIaeMOll TEMBI
(mpo6yiemsl). Jluckyccusi momMoraeT y4acTHHKaM CEMHHapa MpuoOpecTd Oojiee COBEpIICHHBIE
3HAaHUS, TMPOHUKHYTH B CYTh H3ydaeMbIX MpoOiem. BripaGoTaTh MeTOHOJOTHIO, OBIAJETh
METOJIaMH aHaJlM3a COIMAIbHO-3KOHOMHYECKUX TpolieccoB. OOCyxkaeHue A0KHO HOCUTh
TBOPYECKUN XapakTep C YETKOU U yOeTUTEIbHON apryMeHTaIHeH.

[To cBoeit cTpyKType ceMUHap HaYMHAETCSA CO BCTYNMUTEIBHOTO CIOBA MpENoaaBares, B
KOTOPOM KpaTKO H3JIaraloTCsS MECTO M 3HAUYC€HHE O0Cy)KIaeMoil TeMbl (IIpoOiemMbl) B JTaHHOM
TUCLMIUIMHE, HAallOMHMHAIOTCA TMOPSAOK M HampaBieHHs ee obcyxkneHus. KoHkpeTusupyercs
paHee U3BECTHBIN 0OyJaromumMcs IiaH npoBeaeHus 3auaTus. [locne 3Toro HauMHaeTcs npoiece
OoOCY)XJIeHHsI BOIPOCOB OOYydYalOIIMMHUCA. 3aBepllaeTcsi 3aHsATHE IOJBEICHHEM HTOroa
00CYXKJIeHHS, 3aKIIFOYUTENILHBIM CIIOBOM IpErnojaBaTels.

[IpoBeneHrne CEMHHAPCKHX 3aHATHI B paMkax ydeOHoi rpymmbl (20 - 25 genmoBek)
M03BOJISIET 00ECIIEUNUTh AKTUBHOE Y4acTHe B 00CYKIEHUU MPOOJIEMbI BCEX MPUCYTCTBYIOIIUX.

[To xomy oOcyxaeHHs] TEMbl IOMHUTE, YTO M3YyYEHUE TECOPUU JOJKHO OBITH CBS3aHO C
ompezeneHueM (BbIpaOOTKOW) CpEeACTB, MyTell NPUMEHEHUS TEOPETUYECKHX TIOJOKEHUN B
MPAKTUYECKOW JAEATEeTbHOCTH, HANpUMep, NpU BBIMNOJIHEHUHM (YHKIHUN TOCyAapCTBEHHOTO
ciyxaiero. B To ke Bpemsi BaXKHO HE CBECTH OOCYXJEHHWE HAydHOW MPOOJIEeMBI TOJBKO K
nepeckasy ciydaeB U3 MPAKTHKU pabOThI, K KPUTHKE UMEIOIINX MECTO HeIOCTaTKoB. [luckyccuu
MMEIOT BXHOE 3HAUEHUE: Y4aT JUCIMIUIMHE yMa, YMEHHUIO BBICTYIATh MO CYIIECTBY, MBICIUTH
JIOTUYECKH, BBIIEISS TTIABHOE, KPUTUYECKH OIICHUBATh BBHICTYIUICHHS] YYACTHUKOB CEMUHApA.

B nporiecce npoBeneHus ceMruHapa o0ydarommecs MOT'YT UCIOJIb30BaTh pa3HOOOpa3HbIe
no cBoel QopMme U Xapakrepy nocoOusi, JIEeMOHCTpUPYS (aKTHUECKUI, B TOM YHUCIE
CTaTHUCTUYECKUN MaTepuasl, yOeAUTeIbHO TMOATBEPKIAIONINI TEOPEeTUYECKHEe BBIBOABI H
noJioxkeHust. B 3aBepiieHne o0cyanuTe pe3ynpTaThl paboThl CEMUHApa U CAeTaiTe BBIBOABI, YTO
XOPOIIIO YCBOECHO, a Ha/l 4YeM CJIEYeT JOTOJHUTENLHO MopaboTaTh.

B 1mensax »ddexkTuBHOCTH CceMUHApCKUX 3aHATHH HeoOxoauma  oOcCTosITenbHas
MOJIrOTOBKA K MX MpoBeJeHHI0. B Hauane cemectpa (yueOHOTO rojia) BO3bMUTE B OHOIMOTEKE
HEOOXOMMbIE METOJUYECKHEe MaTephalbl Uil CBOEBPEMEHHON MOJITOTOBKM K CEMHMHAapaM.
l'oTOBsICK K KOHKPETHOW TeMe 3aHSATHs CIEeAyeT O3HAKOMUTHCS C HOBBIMU OQUIIUATBHBIMU
JOKYMEHTaMHU, CTaTbSIMH B TIEPUOINYECKUX KYpPHAJIaX, BHOBb BBIIIEAITUMHU MOHOTpapUsIMHU.



6. MeToau4yeckue PE€KOMEHIAUHU 110 MOATOTOBKE K JUCKYCCHUH

CoBpeMeHHasi TIPAaKTHKa MpeiaraeT MIMPOKUN KPYr TUIOB CEMUHAPCKHUX 3aHSTHM.
Cpenu HUX 0c000€ MECTO 3aHUMACT CeMUHAP-OUCKYCCUs, TIIE B TUAJIOT€ XOPOLIO YCBaUBACTCS
HOBasi MH(OPMAIUS, BHIHBI YOSKICHHS CTYICHTa, OOCYKIAIOTCS MPOTUBOPEUUs (SBHBIC U
CKPBITBIC) W HemocTaTku. [l oOcykaeHus OepyTcsi KOHKPETHBIC aKTyallbHBIC BOIPOCHI, C
KOTOPBIMH CTYJIEHTBI TPEIBAPUTECIILHO O3HAKOMJICHBI. JIMCKyccHsI SIBJISIETCS OJHOW W3
HanOomnee 3PPEKTUBHBIX TEXHOJOTHIA TPYNIIOBOTO B3aMMOJICHCTBUS, 00Iamaronieii 0coopIMu
BO3MOHOCTSIMU B OOY4CHHUH, PA3BUTHUU M BOCIIUTAHUU OYIYIIETO CICIUAIHCTA.

Juckyccus (ot nar. discussio - pacCMOTpEHHUE, UCCIICIOBAHUE) - CIIOCO0 OpraHU3aIiH
COBMECTHOH JICATEIHHOCTH C IEIbI0 WHTCHCH(HMKAIIMU Ipollecca MPHUHITHS PEIICHUHA B
IpyIIEe MOCPEICTBOM 00CYKIEHUsI KaKOT0-IM00 BOMpOCca WK MPOOIEMBI.

Huckyccus obecriednBaeT akTUBHOE BKIIOYEHHE CTYIEHTOB B IMOWCK MCTHUHBI, CO3/1aeT
YCIIOBUSL JUISL OTKPBITOTO BBIPAKEHUS WMH CBOMX MBICJICH, TO3UIMH, OTHONICHUH K
o0cyxmaemMoil TemMe W 00JialaeT 0Co0OM BO3MOKHOCTBIO BO3JICHCTBHSI HAa YCTAaHOBKH €€
YYaCTHUKOB B TIPOIIECCE TPYIIIOBOTO B3aUMOJCHCTBUS. JIMCKYCCHIO MOYKHO DPacCMaTpHBAThH
KaK Memoo UHMepaKmueHo2o 00yYeHus U Kak 0COOYI0 TEXHOJIOTHIO, BKIIIOYAIONIYIO B ceOs
JPYTHE METOJIBI U TIPUEMBI OOYYCHUS: «MO3TOBOU IMITYPM», «aHAIU3 CUTYAIHi» U T.1.

O6yuatomuii  3GPEKT AUCKYCCHHM  OMpEeNeNsieTcsl MPEeIOoCTaBIsIEeMON  YIaCTHHUKY
BO3MOJKHOCTBIO  TOJYYUTh  Pa3sHOOOpa3HYyIO uHpopmanmio  OT  COOECeTHHKOB,
MIPOJIEMOHCTPUPOBATh M TIOBBICUTH CBOIO KOMIIETEHTHOCTH, TPOBEPHTH M YTOYHHTH CBOM
MIPEJICTaBJICHHUSI W B3MISIBI HA OOCY)KIaeMyr0 MpoOiieMy, MPUMEHUTh WMEIOIIUECS 3HAHHS B
MpoIlecce COBMECTHOTO PEUIeHHs Y4eOHBIX B MPO(ECCHOHATBHBIX 3a/1a4.

PaszpuBaromass (yHKIMS TUCKYCCHUHM CBSI3aHA CO CTUMYJIHPOBAHWEM TBOPYECTBA
0o0y4Jaromuxcsi,  pa3BUTHEM  HMX  CIHOCOOHOCTM K  aHAJIHU3Y nHpopmanun "
apryMEHTHPOBAHHOMY, JIOTHYECKH BBICTPOCHHOMY JI0KA3aTeIbCTBY CBOUX HJICH U B3TJIS/IOB, C
MOBBIIIICHUEM KOMMYHUKAaTHBHOW aKTUBHOCTH CTYICHTOB, UX SMOIIMOHAIBHON BKIFOUCHHOCTH
B Y4eOHBIH mpoI1iecc.

BnusiHue amMcKkyccMuM Ha JIMYHOCTHOE CTAaHOBJICHHE CTYACHTa OOYCIIOBIIMBAETCS e
[EJIOCTHO - OPUEHTHPYIOIICH HANpPaBICHHOCTBIO, CO3JaHUEM OJaroNpHSTHBIX YCIOBUH s
MPOSIBJICHUST WHAWBUIYAILHOCTH, CAMOOIIPEICIICHHSI B CYIIECTBYIONIMX TOYKaX 3pPCHUS Ha
ONpeNeNieHHYl0 TpoOieMy, BbIOOpa CcBOed mo3ummu; sl (OpMUPOBaHHS — yMEHHS
B3aMMOJICHCTBOBATh C JIPYTMMH, CIyIIaTh W CIBIIATh OKPYXKAIIIUX, YBAXKATh UYKUE
yOexeHus, TPUHUMATh OIIOHEHTA, HAXOJUTh TOYKH COTPHUKOCHOBEHHS, COOTHOCUTH H
COTJIACOBBIBATH CBOIO MO3UIIHIO C TIO3UIIUSAMHE JPYTUX YYACTHUKOB 0OCYXKICHHUS.

be3ycioBHO, HanmM4yKe ONIMOHEHTOB, IPOTHBOMOJIOXKHBIX TOUYEK 3pEHUS BCeraa
000CTpsIeT TUCKYCCHIO, TIOBBIIIACT €€ MPOAYKTHBHOCTD, TIO3BOJISIET CO3/[aBaTh C MX MMOMOIIIBIO
KOHCTPYKTUBHBII KOHQIIUKT i 6oJiee 3((HEeKTUBHOTO pelIeHus 00CYKAaeMbIX TPOOIeM.

CyliecTByeT HECKOJBKO BHUJIOB IUCKYCCHW, HCIOJB30BAHUE TOTO WM WHOTO THUIIA
JMCKYCCHH 3aBHCHUT OT XapakTepa 00CyKJaeMOi poOIeMbl U IIeIICH TUCKYCCHH.

Huckyccusi- ouanoe vanie BCero MpUMEHSETCs Ui COBMECTHOTO OOCYXKICHUS YIeOHBIX
W TIPOM3BOJCTBEHHBIX MPOOJIEM, PEIICHHE KOTOPhIX MOXET OBITh JIOCTHTHYTO ITyTeM
B3aMMO/IOTIONTHEHHS, TPYINIOBOTO B3aHUMOJCHCTBHS MO MPUHLIHIY «UHAWBHIYaTbHBIX
BKJIAJIOBY MJTM HA OCHOBE COTJIACOBAHUS PA3IMYHBIX TOYEK 3PEHHSI, JOCTUKEHHS KOHCEHCYCa.

Juckyccusa - cnop WCHONB3YyeTCsl UIsl BCECTOPOHHETO PACCMOTPEHUS — CIOXKHBIX
npo0sieM, He UMEIOIIMX OJHO3HAYHOTO PElIeHHs Jake B HayKe, COIMAIbHON, MOTUTHIECKON
KU3HHU, TPOU3BOJICTBEHHON MpakTuke U T.1. OHa MOCTPOEHA HAa MPUHIUIE IO3UIIMOHHOTO
MIPOTUBOCTOSIHUS» U €€ IIeJb - HE CTOJIbKO PEIIUTh MPOOIeMy, CKOJIBKO MOOYANUTh YYaCTHUKOB
JMCKYCCUU 3ayMaThCsl HaJ MpOOIEeMO, YTOUHUTh M ONPEACTUTHh CBOIO TO3HIIMIO; HAYYUTHh
apryMEHTHPOBAHO OTCTAaWBATh CBOIO TOUKY 3PEHHUS U B TO K€ BPEMs OCO3HATh MPABO JIPYTHX
MMETh CBOU B3I HA ATY MPOoOIeMy, ObITh HHANBHIYATEHOCTHIO.

Ycnoust 3¢ hEeKTUBHOTO MPOBEACHUS JUCKYCCHH:
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- ”H(OOPMHUPOBAHHOCTH U MOJITOTOBJICHHOCTD CTYICHTOB K IUCKYCCHH,

- CcBOOOJHOE BIIAJICHHE MATEpHUaloM, NMPHUBICYCHUE PA3TMYHBIX UCTOUYHUKOB IS
apryMeHTallui OTCTalBaEMbIX MOJIOKEHUI;

- TpaBWIbHOE yNOTpeOJIeHWE TMOHATUH, HWCHOJB3yeMBIX B JHCKYCCHHM, HX
€IMHOO0Opa3HOE MOHUMAHWCE;

- KOPPEKTHOCTb MOBEJICHUS, HEJOMYCTUMOCTh BBICKAa3bIBAHUM, 33€BAIOIIUX JUYHOCTh
ONIOHEHTA; YCTAHOBJICHUE PETJIAMEHTA BBICTYIIJICHUS! YYACTHUKOB;

- TOJIHAs! BKJIFOUEHHOCTb I'PYIIIbI B IUCKYCCHUIO, Y4acTHE KaXJ0ro CTYJEHTa B HEll.

IloaroroBka CTyIeHTOB K JAMCKYCCHMH: €CIM TéMa OOBsBIIEHA 3apaHee, TO CIEAYeT
O03HAKOMHUTBCSI C YKa3aHHOW JIUTEpaTypo, HEOOXOIUMBIMHM CIPAaBOYHBIMU MaTepUalaMH,
IIPOJyMaTh CBOIO MO3MIMIO, YETKO C(OpPMYIHpPOBaTH APryMEHTALMIO, BBIIUCATh ILUTATHI,
MHEHUS CHEIHAUCTOB.

B npoBeaenun nuckyccuu BbIIENISETCS HECKOJIBKO ATAIOB.

Jrtan 1-ii, BBeleHHe B AUCKYCCUIO: (OPMYIHpPOBaHUE IPOOJIEMBI U LI€JeH TUCKYCCHH;

OTpe/ieNieHue 3HAYUMOCTH MPoOIeMBbl, COBMECTHAsI BbIpaOOTKa MPaBUJI AUCKYCCHH;
BBISICHEHHE OJIHO3HAYHOCTU MOHUMAHMS TEMBbI JUCKYCCHH, UCIOJb3YEMbIX B HEM TEPMUHOB,
MOHSITUH.

Jran 2-ii, o0cyxneHue npodiaemMbl: OOMEH y4aCTHUKAMHU MHEHHUSMH IO KaXIAOMY
Borpocy. Ilens aTana - coOpath MaKCUMyM MHEHHH, HICH, MPEUIOKEHUN, COOTHOCS UX JPYT C
JIPYTOM.

Oran 3-i, TmNoABeAeHHWE HMTOrOB  O0CY:KIeHUsi: BBIPaOOTKA  CTyICHTaMHU
COTJIACOBAHHOTO MHEHMS U IPUHSTHE TPYIIIOBOTO PELICHHUS.

Jlanee moABOJATCS MTOTM JAMCKYCCHM, 3acCiIyIIMBAIOTCS U 3alUIIAIOTCS MPOEKTHBIE
3amanus. Ilocine aToro mpoBoauTcs "MO3roBOM IMmITYypM" IO HEPEMICHHBIM TMpodiemMam
JMCKYCCHH, a TAaK)K€ BBIABIIAIOTCS MPUKIIATHBIE ACTEKThI, KOTOpPbIE MOKHO PEKOMEHIOBATh
JUI BKJIFOUEHUS B KYpPCOBBIE M JUIUIOMHBIE pPa0OThI WIIM B alipoOalivio Ha IPAKTHKE.

CeMUHapBI-IUCKYCCUU TPOBOJSATCS C LEIbI0 BBIABJICHUS MHEHUS CTYAEHTOB IIO
aKTyaJIbHBIM U MTPOOJIIEMHBIM BOIIPOCAM.
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1. MeToauueckue PEKOMEHIAHUH 110 MOATOTOBKE K CAAY€ IK3aMEHOB M 3a4€TOB

Ik3amen - OJlHA U3 BaKHEHWIIMX 4YacTell y4eOHOTo mpoliecca, MMEIoIIask OrPOMHOE
3HAuYEHHUE.

BO-HepBBIX, TFOTOBACH K 3K3aMCHY, CTYACHT IMPUBOAUT B CUCTCMY 3HAHUA, IIOJTYUCHHBIC
Ha JICKIUAX, CEMUHApax, MPAKTUICCKUX U Ha60paTOpHI)IX 3aHATUAX, pa361/1paeTcs{ B TOM, 4TO
OCTAJIOCh HCIIOHATHBIM, W TOrga u3ydacmasa UM AJUCHUILIIMHA MOXKCT OBITH BOCIIpUHATA B
MOJIHOM O0OBEME C TIpHUCYIIEH €W CTPOrOCThI0 M JIOTHYHOCTBIO, €€ TIPAKTHYSCKOU
HaIPaBJIEHHOCTHIO. A 3TO YpE3BbIYAITHO BayKHO JUIsl OyYLLIEro CIEeHUaINCTa.

BO-BTOpI)IX, Ka)KZII)II\/JI X04eT OBITH BOJIEBBIM U COO6paSI/ITeJII)HI>IM., BBIJICP)KAHHBIM U
L[EI€YCTPEMJIEHHBIM, MMETh XOPOLIYI0 NaMsATh, HAay4yUThCs OBICTPO HAXOIUTh HamOojee
palliOHAJIBHOC PCUICHUEC B TPYAHBIX CUTYyallUAX. O‘IGBI/II[HO, YTO BCEC OTHU KAa4YECTBA HE TOJBKO
YKpalalT 4YeJ0oBeKa, HO U JIeNaloT ero HauOoJsiee JEHCTBEHHBIM YJIEHOM KOJIJIEKTHBA.
[TogrotoBka ® cpada »3K3aMeHa TMOMOTAIOT CTYIEHTY TJIyO)K€ YCBOUTH U3ydaeMble
JAUCITUITIINHBI, HpI/I06peCTI/I HaBBbIKHM U Ka4€CTBaA, H€O6XOI[I/IMI>IG XOopouemMy CricnruaaucTy.

Koneuyno, ycmex Ha »JK3aME€HE BO MHOIOM OOYCIOBJI€H TE€M, HAacKOJBKO
CHUCTEMATHUYECKH M TIIYOOKO paboTasl CTyAeHT B TeueHue ceMmectpa. COBEpIIEHHO OYEBHJIHO,
YTO CEPbE3HO MPOAYMaTh U YCBOUTH COACPKAHUE U3YUYA€MBbIX JUCHUIUIMH 33 HECKOJIBKO JAHEH
MOJATOTOBKH K AK3aMEHY IMPOCTO HEBO3MOXHO JaXe JUIsi OYeHb CIMOCOOHOTO cTyaeHTa. U,
KpOME TOT0, XOpOIIO H3BECTHO, YTO OBICTPO BBIYYEHHBIE Ha NaMATh pa3lesibl yueOHOM
JTUCITUTITMHBI TaK K€ OBICTPO 3a0BIBAIOTCS MOCTIE CIaYU IK3aMeHa.

HpI/I IMOATOTOBKE K JK3aMCHY CTYACHTBI HC TOJBKO ITOBTOPAKOT H }10p36aTI)IBaIOT
MaTepuan JIUCUUIUIMHBI, KOTOPYIO OHHM H3y4yalli B TEUYEHUE CEeMecTpa, OHHM 0000IIaoT
MOJIyYE€HHBIE 3HAHUS, OCMBICIUBAIOT METO/IOJIOTHIO MIPEIMETA, €ro CUCTEMY, BBIJCIAIOT B HEM
OCHOBHO€ M TJIABHOE, BOCIIPOM3BOJAT OOLIYI0 KapTUHY C TEM, YTOObI sSICHEE MOHATH CBSI3b
MEXAY OTACIbHBIMH 3JIEMEHTAaMU TUCHUIUIMHBL. Bces 3Ta oOoOmiatomias paboTa mMpoxXoauT B
YCIIOBUAX HAMPSIKEHHUS BOJW U CO3HAHMS, MPH 3HAUUTEIHHOM OTBJIEYEHHH OT MOBCEIHEBHOM
KU3HH, T. €. B YCIIOBUAX, OJArONpUSITCTBYIOIINX NOHUMAHUIO U 3a[IOMUHAHHUIO.

[ToaroToBka K 5K3aMeHaM COCTOUT B NPUBEIACHUM B MOPSAOK CBOMX 3HaHUMU. Jlaxke
camble CIIOCOOHBIE CTYJICHTHI HE B COCTOSIHUM B KOPOTKUN MEPHOJ] 3a4€THO-IK3aMEHAIIMOHHON
CeCCHM YCBOMTH MaTepHall I[eJIOTO CeMecTpa, €ClIM OHU HaJl HUM He paboTalid B CBOE BpeM.
Jlyia Tex, KTO Majio 3aHMMAJICSl B CEMECTpE, IK3aMEHbl MPUHECYT MaJio MOJB3bI: YTO OBICTPO
MPONJEHO, TO OBICTpO M 3a0yaercsa. M XOTs B HEKOTOPBIX CIy4assX CTYIEHT MOXET
«IPOCKOUYUTHY» Yepe3 IK3aMEHAlMOHHBIH Oapbep, B €ro MOATOTOBKE OCTAHETCS CEephEe3HBIH
po0et, TPYAHO BOCHOJHSAEMBIN BIIOCIIECTBUU.

OnpenenuB Ha3HAYeHHE U POJIb SK3aMEHOB B Mpollecce OOy4deHHs], MOIMbITaeMCs Ha
3TOM OCHOBE MOSCHUTH, KaK Jy4Ille TOTOBUTHCS K HUM.

DK3aMeHaM, Kak MpaBuiio, IPEIIIeCTBYET 3alluTa KypCOBBIX paboT (IPOEKTOB) U caayda
3aueToB. K 3K3aMeHaM J0MycKarOTCsl TOJIBKO CTYACHTHI, 3aIIUTUBIINE BCE KYpCOBBIE paOOTHI
MPOEKThl) U CHABIIME BCe 3aueThl. B By3e cpaua 3a4eTOB OpraHM30BaHa TaK, 4YTO MPHU
CHUCTEeMaTUYEeCKOl paboTe B TeUEHUE CEeMecTpa, CBOEBPEMEHHOW W YCIEIIHOW caade Bcex
TEeKyIHUX padoT, MPeAyCMOTPEHHBIX rpaduKkoM y4eOHOTO MIpoliecca, OOJbInas 4acTh 3a4eTOB
HE BBI3BIBACT MOBBIIIEHHOW TPYyAHOCTH Yy cTyaeHTa. CTyIeHThl, paboTaBIIne B CEMECTpE IO
IJIaHy, TOJIXOAT K SK3aMEHAIIMOHHON ceccuu 0e3 HampshKeHHs, 0e3 M3NUIITHEH 3aTpaThl CUII B
MOCJIEIHIOI0, «3aUYETHYIO» HEJIEIO.

[ToaroroBky K 3K3aMeHy cleAyeT HauyuHaThb C MEPBOTO AHS M3YYEHUS TUCHUILIUHBI.
Kak mpaBuio, Ha NEKIMAX MOJAYEPKHUBAIOTCS HanOoJliee Ba)KHbIE M TPYAHBIE BOMPOCHI WU
pazaensl AUCHUILTUHBL, TpeOyole BHUMATEIFHOTO U3y4eHUsT U 00ayMbIBaHus. HykHO 3TH
BOMPOCHI BBIJIEIIUTH U 0053aTELHO MOCTApaThCs pa3o0paThes B HUX, HE JOKHUIASACH DK3aMEHa,
mpopaboTaTh WX, TOTOBSICh K CEMUHApaMm, MPAaKTHUYECKUM WA JIA0OPATOPHBIM 3aHATHSM,
MonpoOOBaTh CAaMOCTOSTENBHO PENINTh HECKOJIBKO TUIOBBIX 3a/1ad. 1 eciiu, HecMoTpsi Ha 3TO,
4acTh MaTepHalia OCTajlach HEYCBOCHHOM, HU B KOEM CIIy4ae HeJb3sl YCIOKAUBAThCs, HA/IEAChH
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Ha TO, YTO 3TO HE MOMNajeTcs Ha Sk3aMeHe. DakThl rOBOPAT 00 00paTHOM; €CJIU Te WU JIpyrue
BONPOCHI y4eOHOW JMCIMIUIMHBI HE BOLUIM B SK3aMCHAIMOHHBIM OWIIET, NpenojaBareib
MOJKET UX 33JaTh (M 4acTO 33aJa€T) B BUJIE JOIOJHUTEIBHBIX BOIIPOCOB.

TouHO Takoe XK€ OTHOILIEHUE MAOJDKHO OBbITh BBIPAOOTAHO K BONpOCAaM M 3ajayawm,
MEPEYHCICHHBIM B MpOTrpaMMe Y4eOHOW IUCLUMIUIMHBIL, BBIAABAEMOW CTyJIEHTaM B Hadaie
cemectpa. OOBIYHO ATH K€ BOIPOCHI M aHAJOTMYHBIE 33/1a4H COJEPIKATCA B SK3aMEHAIIMOHHBIX
ounerax. He cmenyer ocraBnsTh Oe3 BHMMaHHUS HU OJHOTO pas3jeia AUCUUIUIMHBI €CIH HE
yAAJIOCh B YEM-TO pa3o0paTbCsi CaMOMy, HY)KHO OOpaTUTHCS K TOBApUILAM; €CIM U 3TO HE
IIOMOIJIO BBISICHUTH Kakoi-JIMOO BOIIPOC O KOHIA, HYXHO 0053aTeNbHO 3aJaThb 3TOT BOMPOC
MIPENOAABATEN0 HA IPEIIK3aMEHAlMOHHOM KOHCYNbTaluu. Upe3BbIYailHO BaKHO IPUYYUTh
ce0s K YMEHHUIO CaMOCTOSATENBHO MBICIUTh, YIUTHCS TyMaTh, NMOHMMAaTh CyTh nena. OueHb
IOJIE3HO NOcie MPOPaOOTKH KaXKI0TO pa3jiena BOCCTAaHOBUTH B AMSTH COJEpKaHUE U3YYEHHOTO
MaTepuasa. KpaTKo 3alucaB 3TO Ha JIMCTe Oymaru. co3/aTh KapTy NaMsTH (YMCTBEHHYIO KapTy),
n300pa3uTh HEOOXOAMMBIE CXEMbl U YEpTEXH (JOTUKO-TpadUUeCcKHe CXEMbl), Halpumep,
0TOOpa3uTh MOCIIEOBATEILHOCTh BBIBO/IA T€OpeMbl WU Gopmynsl. Eciu atoro He caenats, TO
OonbIIasi yacThb MarepHuajla OCTAHETCSl HE IMOHATOW, a JUIIb (OPMaJIbHO 3ay4€HHOW, U TpHU
IIEPBOM € BOIPOCE dK3aMeHaTopa CTYIAEHT YOeIuTCs B TOM, HACKOJIbKO IMOBEPXHOCTHO OH
YCBOMJI MaTepual.

B nepuon sk3aMeHallMOHHOW ceccUr MPOMCXOJUT Pe3KOe M3MEHEHHE pekrMa padoThl,
OTCYTCTBYET MOCEUIEHHE 3aHATUN Mo pacnucaHuio. [Ipu BCsIkOM H3MEHEHHH pexuma padoThl
OUYEHb BAXHO CKOpee MPUCHOCOOUTHCA K HOBBIM YCIOBUAM. [l03TOMYy HYXKHO cpa3y BbIOpaTh
TakoW pexxuM paboThl, KOTOPBIN coXpaHUIICS Obl B TEUEHUE BCEW CECCHUMU, T. €. IOUTH Ha MECHIIL.
Heobxomumo coctaButTh it ceOsi HOBBIM pacropsAoK JHs, Yepenysl 3aHATHs C OTIbIXOM. Jlis
TOrO YTOOBI COKpPAaTUTh TOTEPI0O BPEMEHH Ha BKIIOYCHHE B paboTy, pabouue mMepuoipl
11eJ1ec000pa3Ho AenaTh JUIMTEIbHBIMU, pa3feiuB ACHb NPUMEPHO HA TPH YacTU: C yTpa JI0
obena, ¢ obena 10 y)KUHA U OT Y)KUHA JI0 CHA.

Kaxxnprit paGoumii mepuoa AHS HANO 3aKaHYMBATh OTIABIXOM. Hawmydmuii OoTABIX B
NEepUOJ 3K3aMEHALMOHHOM CECCHU - MPOTyJKa, KPaTKOBPEMEHHasl MpoOeXKa WM KaKoH-110o
HEYTOMUTEJbHBIA (PU3NUECKUHA TPY]I.

IIpy moaroToBke K S5K3aME€HaAM OCHOBHOE HaIpaBI€HHME JAl0T IporpamMma y4deOHOil
JUCLUUIUIMHBL ¥ CTYIEHYECKUH KOHCIIEKT, KOTOpbI€ YKa3bIBaIOT, YTO HanOojee BaKHO 3HATh U
yMmeTh JenaTh. OCHOBHOM Marepuan JOJDKEH HpopadarhiBaThbes MO y4eOHUKY (eciau Takou
uMeeTcs) M y4eOHbIM IOCOOUsAM, TaK KaK KOHCIEKTa JaleKO HEAOCTaTOYHO Uil H3Yy4eHHs
JUCLUUIUIMHBL. Y4eOHMK [0JDKeH OBbITh HM3y4eH B TEUEHHME CEMECTpa, a Mepell IK3aMEHOM
COCpPEeIOTOYbTE BHHMMAHME Ha OCHOBHBIX, HauboJiee CJIOXKHbIX pasfenax. lloaroroeky o
KaX/JI0My pasfeny cleJyeT 3akaHuyuBaTb BOCCTAHOBJIIEHMEM [0 NaMsITH €ro KpaTKoro
COJIepKaHUS B JIOTHYECKOH MOCIIE0BATENLHOCTH.

3a omMH - 1Ba JAHA A0 2K3aMEHa Ha3HA4yaeTcs KOHCynbTauus. Ecim ee mpaBHIBHO
UCIOJb30BaTh, OHA IMPUHECET OOJbIIYI0 MOJb3y. BO BpeMs KOHCYNbTalMM CTYAEHT HMEeT
MIOJIHYIO BO3MOJKHOCTh TIOJIYYUTh OTBET HAa HEE HU SICHBIE €My BONPOCHI. A JJIsl 3TOTO OH JIOJIKEH
npopaboTaTh A0 KOHCYJIbTAllUM BCE TeMbl AUCUMILIMHBL Kpome Toro, mpemnopaBarens Oyner
OTBEYaTh Ha BONPOCHI APYrHMX CTYIEHTOB, 4TO OylIeT [uld Bac MOBTOPEHUEM U 3aKpeIieHHEM
3HaHui. M eme o4eHbp BaxkHOE OOCTOSTENLCTBO: IPENOJaBaTellb HAa KOHCYJIbTALMH, Kak
IIPaBUJIO, OOpaIllaeT BHUMAaHUE Ha T€ BOIPOCHI, 10 KOTOPHIM Ha NPEAbIAYIINX IK3aMEHaX OTBETHI
ObUIN HEYJOBJIETBOPHUTEIBHBIMHU, a TaKkKe (PUKCHpPYeT BHHUMAaHHE Ha Haubojee TPYAHBIX TeMax
IMCUUIUIMHBL. HekoTopble CTyaeHTbl HE NPUXOAAT Ha KOHCYJAbTallMM JUOO MOTOMY, 4TO
CUMTAIOT, YTO Yy HUX HET BOIPOCOB K IMpPEIoaBaTeiio, JUOO0 MoIaratoT, 4YTO y HUX U TaK Majo
BPEMEHHU M JIydllle CaMOMY IPOYMUTaTh MaTepuas B KOHCIEKTE WK U y4eOHHKe. DTO rirybokoe
3abnyxaenune. Hukakas apyras paboTa He CMOXKET MPUHECTU CTOJIb 3HAYUTENIBHOTO 3(dexra
HaKaHyHE dK3aM€Ha, KaK KOHCYJbTalus MpernojaBaTes.

Ho koHcynbTanus He MOKET BO3MECTUTh OTCYTCTBHS JUIMTENIBHOW pabOThl B TE€UEHUE
ceMecTpa M MOMOYb 32 HECKOJBKO YacOB OCBOMTH MaTepual, TpeOyromuiics kK sk3ameHy. Ha
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KOHCYJIBTAIIMU CTYJCHT MOJy4aeT OTBEThl HA TPYAHbIC WM OCTABIIUECS HESCHBIMU BOIPOCHI U,
CIIeZIOBATENIbHO, JopadarbiBaeTcs MaTepual. KoOHCynbTanmum peKOMEHIYeTCsl IOCeIaTh,
MOJArOTOBMB K HHUM BCE BOIPOCHI, BBI3BIBAIOIIME COMHEHHsS. EciaM CTyneHT mnpujer Ha
KOHCYJIbTAIMIO, HE IMpopaboTaB BCEro Marepuana, IMOoJib3a OT TAaKOH KOHCYJIbTaMU Oyaer

HCBCJIMKA.

UTtak, ocnoenvle cosemvl Ijsi MOATOTOBKH K CJlaye 3a4eTOB M 3K3aMEHOB COCTOST B
CIIAYIOIIEM:

JTydmiasi HOJrOTOBKA K 3a4e€TaM M SK3aMeHaM - paBHOMEpHasi paboTa B TEYCHHE BCETO
ceMecTpa;

WCTIOJB3YHTE MPOrpaMMbl YI€OHBIX JUCHUIUIAH - 3TO OPTaHU3YeT Ballly MOATOTOBKY K
3a4eTaM U dK3aMEeHaM;

YYUTBIBAHTE, YTO JUIsi TIOJHOIICHHOTO M3YYEHUsS! y4eOHOU MUCIMITIMHBI HE0OXO0IMMO
BpeMsi;

COCTaBJISITE MJIaHbI Pa0OTHI BO BPEMEHU;

paboTaiiTe paBHOMEPHO U PUTMUYHO;

KYpCOBbIE pa0OThI (ITPOEKTHI) KeNaTeIbHO 3alUILATh 32 OJIHY - IB€ HEJEIH /10 Havana
3a4€THO-3K3aMEHAIIMOHHOM CeccHi;

BC€ 3a4eThl HEOOXO0AMMO C/IaBaTh J0 Hauaiaa SK3aMEHallMOHHOW CECCHH;

MTOMHHUTE, YTO KOHCIIEKT HE 3aMeHseT yUeOHUK U ydeOHbIe TOCOOuS, a TOMOTaeT
BEIOpATh U3 HEr0 OCHOBHBIE BOTIPOCHI U OTBETHI;

MIpH TIOATOTOBKE HaMOOJbIIIee BHUMAHUE M BPEMS YACTSHTE TPYIAHBIM U HETIOHSTHBIM
BOIIpOCaM y4eOHOU JUCITUTIINHBI,

TPaMOTHO MCIIOJIb3YHTE KOHCYIbTAINN;

coOuoaiiTe MpaBUIbHBIA PEKUM TPYyIAa U OTABIXAa BO BPEMs CECCHM, 3TO COXPAHUT
paboTOCIIOCOOHOCTD U JACT XOPOIIUE PE3YIIbTATHI;

YUHUTECH BIAJETh OO0 Ha 3aUeTe U FK3aMEHe;

YUUTECh TOUHO M KPaTKO MEepeaaBaTh CBOU MBICIIH, MOSICHAS UX, €CIIU HYXKHO, JIOTUKO-
rpaduIecKUMU CXEMaMH.

OdeHb BaXXHBIM YCIIOBUEM Ui IMPaBUJIBHOTO peXUMa pabOThl B MEpPUOJ IK3aMEHALMOHHOU
CeCCHM SIBJISIETCSI HOPMAJIbHBIN COH, MHa4ye B JI€Hb JK3aMeHa He OyJIeT 4yBCTBa 0OJAPOCTHU U
YBEPEHHOCTH.
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3AK/IIOYEHHUE

Mertoauyeckue yKazaHUs MO BBITIOJHEHUIO CaMOCTOATEIBHOM paboThl 00ydarommxcs
ABIISIIOTCSL HEOTHEMJIEMOM 4YacThlO mporecca oOydeHuss B By3e. lIpaBuibHas opraHu3anus
CaMOCTOSITENIbHOM pabOThI MO3BOJISIET OOYUYAIOLUIUMCS pa3BUBAaTh YMEHUSI U HAaBBIKU B YCBOEHUU
1 CUCTEMaTU3alun HpI/IO6peTaCMI)IX 3HaHI/If/'I, o0ecrieunBaeT BBICOKUI YPOBCHBb YCIICBACMOCTHU B
nepuoa  OOydeHHus,  CrmocoOCTByeT  (OPMHPOBAHMIO  HABBIKOB  COBEPIICHCTBOBAHUS
npo(hecCHOHATBHOTO MacTepcTBa. Takke BHEAyIUTOPHOE BpeMs BKIOYaeT B cels
IMOATOTOBKY K AayAMTOPHBIM 3aHATHAM W H3YUCHUC OTACIIBHBIX TCM, PACIIUPAOIINX U
YIITYOJNSIOMIMX MPEICTaBICHUS 00YJaIONINXCs 110 pa3esiaM H3y4aeMOi TUCIUITIIHEI.

Takum o0pa3oM, OOydaroOUIMICS HCHOJB3Ysd METOJUYECKHE YKa3aHHs MOXET B
JOCTAaTOYHOM o0BeEME YCBOUTH U YCIICIIHO p€ain30BaTb KOHKPCTHBIC 3HAHUA, YMCHHUA, HABbIKU U
IMOJIYYHUTDH OIIBIT ITPU BBIIIOJIHECHUHN CIICAYIOIINUX yCHOBHﬁ:

1) cucremaruyeckas caMOCTOSITEIbHAs padoTa MO 3aKPEIJICHUIO MOJYYCHHBIX 3HAHUH U
HAaBBIKOB,;

2) 10OPOCOBECTHOE BBIMOJHEHUE 33/ TaHHIA;

3) BBISICHCHHUE W YTOYHCHHUE OTACIBHBIX HNPCANOCHIIOK, yMOSaKJ'II-O‘-IeHI/Iﬁ 1 BBIBOJOB,
coJiepKamuxcsi B yaeOHOM Kypce;

4) comoCTaBlICHHE TOYEK 3PCHUS PA3IMYHBIX AaBTOPOB 0 3aTparkBacMbiM B y4eOHOM
Kypce HpO6J'IeMaM; BBIABJIEHME HETOYHOCTEH U HECKOPPEKTHOI'O H3JIOKCHUSA MaTcpuajlia B
MEPUOIMYECKON U CIIEIMATBLHOM JIUTEPATYpPE;

5) mepuoandyeckoe O3HAKOMIIEHHE C TMOCIETHHUMH TEOPETHUYECKUMH U MPAKTHIECKUMU
JNOCTHKEHUSIMU B 00JIaCTH yIIPaBJICHUSI IEPCOHATIOM;

6) npoBeneHHE COOCTBEHHBIX HAYYHBIX M MPAKTHUYCCKUX HCCIICAOBAHHUN MO OHOW HIIH
HECKOJIbKUM aKTyaJIbHBIM TIpoOiemam mis HR;

7) TOArOTOBKAa HAyYHBIX CTaTeil [Uisd OMyOJMKOBaHUS B MEPUOIMYCCKON IeYaTH,
BBICTYIUICHHE Ha HAYYHO-TIPAKTHYECKHUX KOH(MEpeHLMsX, ydacTHe B paboTe CTyIeHUYECKHX
Hay4YHBIX O0IIECTB, KPYIJIBIX CTOJIAX U AUCIIYTaX MO MpolieMaM yrpaBieHUs IEPCOHAIOM.

KoHTposb pe3yinbTaToB BHEAYTUTOPHOI CaMOCTOSATEIBHOM pabOThI CTYICHTOB OCYILECTBIISETCS
B IIpeJielax BpEeMEHHU, OTBEJIEHHOTO Ha 00s3aTeIbHble y4eOHbIE 3aHATHS 1O JUCLUILTHHE
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BBEJIEHUE

CamocrostenbHas padoTa B BBICIIEM y4eOHOM 3aBEJCHHWU - 3TO 4YacTh y4eOHOTO Iporlecca,
MeToJ OOy4eHHus, MpUeM y4eOHO-TIO3HABATEIbHON  JEATENBHOCTH, KOMIUICKCHAs — IieJieBas
CTaHJapTH30BaHHAsi y4yeOHas JeATeNbHOCTh C 3aIUVIAHUPOBAHHBIMHU BHJOM, THIIOM, (opMaMu
KOHTPOJIS.

CamocrositenpHas paboTa MPenCTaBiIseT COOOW IUIAHOBYIO IEATEIBHOCTh OOYYAIOUIMXCS IO
MOPYYECHHUIO U TI0J] METOIMYECKUM PYyKOBOJICTBOM IIPETIOAABATEIS.

Lenbro caMOCTOATENBHOM PabOThI CTYJACHTOB SIBJISIETCS 3aKPEIUICHUE TeX 3HAHUW, KOTOPhIE OHU
MOJTyYHMJT Ha ayJAUTOPHBIX 3aHATHUSX, a TAKXKE CHOCOOCTBOBAHWE PA3BUTHIO y CTYACHTOB TBOPYECKHUX
HABBIKOB, MHUIIMATHUBBI, YMEHUIO OPTaHU30BaTh CBOE BPEMSL.

CamocrosiTensHas paboTa peau3yeT CIeAyIoNue 3a1a4u:

- TIpeJIIoJIaraeT OCBOGHUE Kypca TUCIIHUILIHHEI;

- IOMOTaeT OCBOEHHIO HaBBIKOB y4EOHON U HaAy4YHOU paboThI;

- C1IO0COOCTBYET OCO3HAHUIO OTBETCTBEHHOCTH TIPOLIECCa TIO3HAHUS;

- CIIOCOOCTBYET YTyOJICHHIO M TIOTIOJTHEHHUIO 3HAHUH CTYIIEHTOB, OCBOSHHIO MU HABBIKOB U
YMEHU;

- (QopmupyeT WHTEpeC K MO3HABATEIBHBIM JICHCTBHSIM, OCBOCHHIO METOJIOB U NPHEMOB
MO3HABATEIBHOTO TpoIlecca,

- CO3JIaeT YCIIOBHUS U1 TBOPUYECKOM U HAYYHOU AESITETbHOCTH O0y4JaronInxcs;

- CIIOCOOCTBYET Pa3BUTHIO Y CTYACHTOB TAKHX JIMYHBIX KAUeCTB, KAaK IIEJICYCTPEMIIEHHOCTH,
3aWHTEPECOBAHHOCTH, HCCIIEIOBAHNE HOBOTO.

CamocTtosTrenbHas paboTa 00y4aromerocs BHIIOIHSAET cleayone QyHKInu:

- pa3BHBAMOIIYI0 (TOBBIIEHUE KYIBTYphl YMCTBEHHOTO TpyJa, MPUOOIICHHE K TBOPYECKUM
BUJIaM JEATEIbHOCTH, 000TrallleHne HHTEIIEKTYalbHBIX CIIOCOOHOCTEH CTYIEHTOB);

- nHGOPMAIMOHHO-00yJaroIyto (yueOHas NeATeTbHOCTh CTYICHTOB Ha ayJUTOPHBIX 3aHATHUSX,
HETIOIKPEIJICHHAs! CAMOCTOSTEIbHON pab0TO#, CTAHOBHUTCS MAJIO PE3yIbTATUBHOMN );

- OPUEHTHUPYIOIIYI0O U CTUMYIHPYIOIIYI0 (Ipoleccy oOydeHUsl MpuaeTcs YCKOpEeHUe U
MOTHBAIHS);

- BOCIIUTATEIbHYIO ((hOpMUPYIOTCS M pa3BUBAIOTCS MPOEeCCHOHAIbHBIC KauecTBa OakaiaBpa U
IrpakJIaHUHA);

- HCCJIeI0BaTENbCKYIO (HOBBIA yPOBEHB MPO(ECCHOHAIBHO-TBOPYECKOTO MBIIIJICHHS).

Opranu3zaiys caMoCTOSATEIbHON paboThl CTYJICHTOB JI0JKHA OMUPATHCS Ha OIpe/Ie]ICHHbIe
TpeOoBaHuUs, 2, UIMEHHO:

- CJIO’KHOCTh OCBAaUBAEMBIX 3HAHUU JIOJKHA COOTBETCTBOBATH YPOBHIO PAa3BUTHSI CTYICHTOB;

- CTaHJapTU3alus 33JJaHUIl B COOTBETCTBUU C JIOTUYECKON CUCTEMOM Kypca TUCIUIUIUHEI;

- 00beM 3a/1aHus I0JKEH COOTBETCTBOBATH YPOBHIO CTY/ICHTA;

- 3a/1aHUs JOJDKHBI ObITh aJalITUPOBAHHBIMU K YPOBHIO CTYACHTOB.

CogepxaHne caMOCTOSITENbHON pabOThl CTYIAEHTOB IMPEICTaBIseT COOOMW, C OJHON CTOPOHBHI,
COBOKYITHOCTh MPAKTUYECKUX YUEOHBIX 3a/JlaHUi, KOTOpPbIE JOJKEH BBIMIOJHUTH CTYICHT B Ipoliecce
oOyueHusi, 00bEKT €ro JesITeNbHOCTH; C APYrodl CTOPOHBI — 3TO CHOCOO NEATENBHOCTH CTYICHTA IO
BBITIOJIHEHUIO COOTBETCTBYIOILIETO MPAKTUUECKOT0 Y4EOHOTO 3a/IaHusl.

CBoe BHeIlIHEe BBIPAKEHHUE COJEpPKAHUE CAMOCTOATENBbHOM pabOThl CTYJAEHTOB HAXOAUT BO
BCEX OpraHU3alMOHHBIX (opMax ayIUTOPHOM H BHEAYIUTOPHOM JIEATEIBHOCTH, B XOA€
CaMOCTOSITEILHOTO BBIIMOJIHEHUS PA3IMYHBIX 3aJaHHH.

OyHKIIMOHANIBHOE TpeHa3HAuYE€HUE CaMOCTOSTENbHOM paboThl CTYyIEHTOB B Ipolecce
MPAKTUYECKUX 3aHATUN 1O OBJAJEHHUIO CIELUAIbHBIMUA 3HAHUSMH 3aKJII0OYAeTCs B CAMOCTOSITEILHOM
IPOYTEHUH, TPOCMOTPE, TMPOCITYyIIMBAHUM, HAOMIOACHUU, KOHCIIEKTHPOBAHUH, OCMBICIECHUH,
3alOMMHAaHUM M BOCIPOU3BEJICHUM oOfpejaeneHHoW wuHpopmauuu. lLlenb u  MIaHupoBaHHe
CaMOCTOSITEJIbHONW PabOThl CTYAEHTa OIpeaelsieT MpernoaaBaresb. Bes napopMaiys ocymecTBiseTcst
Ha OCHOBE €€ BOCIIPOU3BEICHHS.

OcHOBHBIE (OPMBI OpPraHU3ALUN CAMOCTOATENBHOM pPabOThl CTYIEHTOB OIpPEIEISIOTCS
CIIEAYIOIIMMHU NapaMeTpaMHu:



- cofiepKaHue Y4eOHOM MUCIUILINHBL,

- YPOBCHb 06pa3OBaHI/ISI " CTCIICHb NOATOTOBJIICHHOCTU CTYJACHTOB;

- HEOOXOIMMOCTb YIOPSAIOUYSHUS HArPY3KH CTYICHTOB IPU CAMOCTOSITEIILHOM pabdoTe.

Takum o00pazoMm, caMOCTOsTENbHAS pPAdOTa CTYACHTOB SBISICTCS BAKHEHIIEH COCTaBHOU
Y4acThIO TpoIiecca 00ydeHUsI.

MCTOILI/I‘-ICCKI/Ie YKazaHud 10 OpraHusanuu CaMOCTOSITSIILHOU pa6OTBI 1 3aJaHuss JJIsd
oOyJaromuxcs 1Mo TUCHHIUITHHE «/IpogheccuonanbHblli UHOCMPAHHBIL A3bIKY» O00palIaloT BHUMaHHE
CTYJCHTA Ha TJIABHOE, CYIIECTBEHHOC B M3y4aeMOHW IAMCIHILIMHE, MOMOTAIOT BBIPAOOTaTh YMECHHUE
AHAJIIM3UPOBATDL ABJICHUSA U CpaKTI)I, CBA3LIBATL TCOPETHUYCCKUC IIOJIOKCHUA C HpaKTHKOﬁ, a TaKXKe
00JIer4aroT MOArOTOBKY K C/Ia4€ 9K3aMEHdA.

Bungamu camocrosiTenbHON pabOThl 0OydaromMXcs MO TUcHHIUMHE «IIpogheccuonanbHulil
UHOCMPAHHDILL 3K SIBISIOTCS:

- IOBTOPEHUE MaTepHalla ayIMTOPHBIX 3aHATH;

- CaMOCTOSITEJILHOE U3YYCHHE TEM Kypca (B T.4. paboTa ¢ TUTEpaTypoi);

- HOATOTOBKa K IMPAKTUYCCKUM 3aHATUAM (B T.4. YTCHUC U TMECPCBOJ y‘IC6HBIX TEKCTOB,
3alIOMUHAHUE UHOS3BIYHOM JIEKCHUKH);

- TTIOJITOTOBKA K DK3aMEHY.

B MCTOJANYCCKUX YKa3aHUAX MPECACTABJICHbBI MaTcpualbl I CaMOCTOATEIILHOU pa6OTI)I u
PEKOMCH AU I10 OpraHru3all OTACIIBHBIX eé BUIOB.



|I. CamocTosiTEeILHAS paGOTa, 06ecne'{nBammaﬂ MOATr0OTOBKY K ayIUTOPHBIM 3aHATHAM

IloBTOpEHNME MATEPHANA IPAKTHYCCKHUX 3AHATHI

[IpakTHueckue 3aHATUS HAIIPABJICHBI HA Pa3BUTUE YMEHHUM MHOS3BIYHOIO TOBOPEHUS B paMKax
3amanHbix PIIJ] Tem: IlpeacraBnenue m 3HakomctBO, [lenoBas mepenucka, Hayka u oOpa3oBanue,
Utenue 1 mepeBo i HAYYHOUM JTUTEpaTyphl IO HAMIPABJICHUIO UCCIIEI0BaHUsI, AHHOTUPOBAHUE HAYYHBIX
crateil, OCHOBHbIE IIpaBUJIa IPE3CHTALIMU HAyYHO-TEXHUUECKON MH(OopMalny.

Iloozomoevme ycmeu? PAcCCKas no meme Ha OCHoee npedjlo.m'eHHozo:
No]

Let me introduce myself. My name is ... Now | work as an economist in a joint-stock
company. | graduated from the Ural State Mining University in 2017 and got a qualification of an
economist-specialist of Finance and Credit.

I am interested in dealing in securities. I often read such journal as “Money and Credit”,
“Money”, “Banks and Banking”.

In order to develop my scientific outlook | have decided to take a master's degree course at the
Ural State Mining University. This year is quite difficult; I’ve had to combine my work and studies, to
attend classes in different disciplines, to read a lot of material to get ready for final examinations. I
prefer dealing with applied sphere of science. I don’t have any articles published yet, but I’'m working
at.

I have already started collecting and working up the material for my master’s thesis. My
research deals with the Russian security market and general principles of functioning of similar
markets abroad. The subject of my investigation is different kinds of securities and stock exchanges
where the given financial instruments circulate. My thesis consists of two chapters. The first chapter is
devoted to the analysis of stock price fluctuations, indicators, indices and factors. In the second chapter
| am going to develop some new rules and principles to receive legible formulations. The most
interesting aspect, I think, is an attempt to formulate some laws of a revolution in the field of securities
in the contemporary Russian economic environment. 1 hope my research will be of great importance
and serve as guidance to forecast different situations at the Russian security market. I don’t use any
special equipment except my notebook. Of course, I’'m not satisfied with the result obtained. I have a
long way to go. I plan to submit my thesis in two years.

My scientific supervisor is Mr... He is professor, Doctor of Economics.

The English language plays an important role in my life and study. | think of improving my
speaking skills, so I'll be able to talk to foreign specialists on my own, to take part in scientific
conferences abroad. But now | am reading a lot of specialized and scientific books and journals in
English searching the material for my thesis.

No2

We can’t imagine business without communication. Business is made through communication.
It can be face-to-face conversation organized in the office or at the restaurant or business
correspondence. It can be held with the help of regular mail or E-mail.

A business letter is the principal means used by a business firm to keep in touch with its
customers. According to the purpose of the letter there may be different kinds, e.g. a letter of request, a
memo (memorandum), a letter of advice, an invitation letter, a congratulation letter, a letter of thanks
(gratitude), a letter of apology, an enquiry letter, a letter of guarantee, a letter of complaint, a letter of
claim, an order letter, etc.

There are special rules to organize a business letter in a right way. The business letter consists
of several parts.

First you should write your own name and address (in the right up corner), telephone numbers,
and then write down the title, name and address of the recipient.

Always type the date, in the logical order of day, month, year (10th November 20...).

It is important to use the correct title of the person you are addressing to:

Dr. — means doctor (a person, who has Doctor’s degree or PhD);



Professor — if you are addressing the professor;

Mr. / Sir — if you are addressing a male, but is not sure in his title;

Mrs. — if you are addressing a female (married);

Miss — if you are addressing a female (single);

Ms — if you are addressing a female (married or unmarried businesswoman);

Madam — addressing a female if you are not sure in her family status.

The salutation is the greeting with which every letter begins. Opening salutation is typed in the
left-hand corner. There are several types of opening salutation:

Dear Sirs — to a company;

Dear Sir —to a man if you do not know his name;

Dear Madam —to a woman if you do not know her name;

Dear Sir or Madam —to a person if you know neither the name, nor sex;

Gentlemen — the most common salutation in the United States.

If your correspondent is known to you personally the warmer and more friendly greeting, Dear
Mr ... is preferred.

The message forms the body of the letter and is the part that really matters. Some letters are
very short and may consist of only one paragraph. Many others have three paragraphs: Introduction
(why are you writing?), Details (facts, information, instructions), Action (what action will you take?).

Finishing the letter is a polite way of bringing a letter to a close and you should write one of the
following phrases:

Yours sincerely; Truly yours, Yours faithfully sign the letter and put your (title), name and
surname.

Business letters have to be written (typed) accurately in plain language.
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Science is important to world peace in many ways. On one hand, scientists have helped to
develop many of the modern tools of war. On the other hand, they have also helped to keep the peace
through research which has improved life for people. Scientists have helped us understand the problem
of supplying the world with enough energy; they have begun to develop a number of solutions to the
energy problem - for example, using energy from the sun and from the atom. Scientists have also
analyzed the world’s resources. We can begin to learn to share the resources with the knowledge
provided to us by science. Science studies the Universe and how to use its possibilities for the benefit
of men.

Science is also important to everyone who is affected by modern technology. Many of the
things that make our lives easier and better are the results of advances in technology and, if the present
patterns continue, technology will affect us even more in the future than it does now. In some cases,
such as technology for taking salt out of ocean water, technology may be essential for our lives on
Earth.

The study of science also provides people with an understanding of natural world. Scientists are
learning to predict earthquakes, are continuing to study many other natural events such as storms.
Scientists are also studying various aspects of human biology and the origin and developments of the
human race. The study of the natural world may help to improve life for many people all over the
world.

A basic knowledge of science is essential for everyone. It helps people find their way in the
changing world.

Neq

Electromagnetism is everywhere. It is a field that exists throughout space. When particles are
electrically charged, the electromagnetic field exerts a force on them. These particles then move and
exert a force on the electromagnetic field. By generating these fields when and where we want them
and by controlling these forces we have electricity. This gives us the power we use in the modern
world. All our TVs, phones, street lights and cars depend on electromagnetism.



So what is electromagnetism? Actually, it is two things, but they are so closely connected that it
is convenient for us to think of them as one, as two sides of the same coin. There are two types of field:
electric and magnetic. Electrically-charged particles result in an electric field, static electricity. When
there is a conductor, a material which will allow electric field to pass through it, then we can create an
electric current. In our homes, the conductors arc the wires that run through our house to the light
bulbs or the TV. A magnetic field results from the motion of an electric current and is used to generate
the electricity we use.

In the 19th century, James Clerk Maxwell, the Scottish physicist, produced the equations that
proved the two forces acted as one. One effect of this was for physicists all over the world to hurry
back to their libraries and laboratories to rewrite the theories on the motion of objects. Maxwell's
equations showed that what physicists had believed for centuries was in fact not correct. It was not
until Einstein, in the 20th century, that the theory of motion was put right - at least for now.

How do we know the two things are one? Well, sailors had known for centuries that lightning
affected the magnetic compasses on their ships. No one, however, made the connection between
lightning and electricity until Benjamin Franklin, the American politician and scientist, flew a kite in a
thunderstorm to attract the lightning. In other parts of the world, physicists were experimenting with
magnets and electricity. Most passed a current across a magnetic needle and watched it move. The
Frenchman, Andre Marie Ampere eventually applied mathematics to electromagnetism. It is from his
work that we have our modern understanding of electromagnetism.

One piece of the jigsaw remained. No one had discovered a way of generating electricity. True,
there were batteries, Alessandro Volta invented the Voltaic pile in 1800, but it was of limited use.
Certainly no battery could provide enough electrical power to operate a machine. For that the world
would have to wait for Michael Faraday to find a way of creating an electrical current, when and
where it was needed.
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When Should You Summarize an Article?

There are a few instances when you might want to summarize an article. These are:

To show how an author's ideas support your argument

To argue against the author's ideas

To condense a lot of information into a small space

To increase your understanding of an article

What Needs to Be Included in a Summary of an Article?

A great summary should include certain important elements that make the reading experience
easier on the reader. A good summary will consist of the following elements.

The main idea of the article is conveyed clearly and concisely

The summary is written in the unique style of the writer

The summary is much shorter than the original document

The summary explains all of the important notions and arguments

The summary condenses a lot of information into a small space

How Do You Summarize an Article?

Summarizing an article can be boiled down to three simple steps. By following these steps, you
should have a thorough, clear, and concise summary in no time.

Identify the main idea or topic.

Identify the important arguments.

Write your summary.

Continue reading for detailed explanations of each of these steps.

Identify the Main Idea or Topic

The aim of an article is to convey a certain idea or topic through the use of exposition and
logic.

In a summary, you want to identify the main idea of the article and put this information into
your own words. To do this, you must be willing to read the article several times. On the first reading,
try to gain a general notion of what the article is trying to say. Once you've done this write down your



initial impression. This is most likely the thesis, or main idea, of the article. Also, be sure to include
the author's first and last name and the title of the article in your notation for later reference.
Example: In the article "Why Two Best Friends Doesn't Work," author Cassandra Grimes
argues that most teenage girls can't get along in groups of more than two.
When trying to identify the central idea, you should ask yourself, "Why was this essay written
and published?" Clues to help determine this include the following.

How to Identify the Main Idea of an Article

Gather information from the title.

Identify the place it was published, as this can help you determine the intended audience.

Determine the date of publication.

Determine the type of essay. (Is it expository, argumentative, literary, scholarly?)

Take note of the tone of the piece.

Identify certain notions or arguments that seem to be repeated throughout.

Applying these methods of identification, let's take a look at the article "Bypass Cure™ by James
Johnson. We can assume the subject of the article from the title. Upon further examination, it becomes
clear that the author is arguing that new research suggests the best cure for diabetes is the surgical
solution of a gastric bypass.

Example: "Bypass Cure" by James Johnson records a recent discovery by researchers that
people who have bypass surgery for weight control are also instantly cured of diabetes. Since rising
diabetic rates and obesity has become a worldwide concern, the article provides a startling but
controversial potential solution.

Now that we have identified the main idea of the article, we can move onto the next step.

Identify Important Arguments

At this point in the preparation process, you should read the article again. This time, read more
carefully. Look specifically for the supporting arguments. Some tips on how to identify the important
arguments of an article are listed below.

How to Identify Important Arguments in an Article

Read on a paper copy or use a computer program that lets you make annotations.

Underline the topic sentence of each paragraph. (If no one sentence tells the main concept, then
write a summary of the main point in the margin.)

Write that sentence in your own words on the side of the page or on another piece of paper.

When you finish the article, read all the topic sentences you marked or wrote down.

In your own words, rewrite those main ideas.

Use complete sentences with good transition words.

Be sure you don't use the same words, phrases, or sentence structure as the original.

You may find you need to leave out some of the unimportant details.

Your summary should be as short and concise as possible.

In short, you want to boil the article down to its main, supporting arguments. Let everything
else fall away, and what you are left with is an argument or an opinion, and the arguments that support
it.

Write Your Summary

Your summary should start with the author’s name and the title of the work. Here are several
ways to do this correctly:

Introduction Sentence Examples for an Article Summary

In "Cats Don't Dance," John Wood explains ...

John Wood, in "Cats Don't Dance," explains ...

According to John Wood in "Cats Don't Dance" ...

As John Wood vividly elucidates in his ironic story "Cats Don't Dance" ...

John Wood claims in his ironic story "Cats Don't Dance" that ...



Combine the thesis of the article with the title and author into your first sentence of the
summary. Reference the following sentence as an example.

In "Cats Don't Dance," John Wood explains that in spite of the fact that cats are popular pets
who seem to like us, felines are not really good at any activities that require cooperation with someone
else, whether that is dancing or sharing.

If possible, your first sentence should summarize the article. The rest of your summary should
cover some of the central concepts used to support the thesis. Be sure to restate these ideas in your own
words, and to make your summary as short and concise as possible. Condense sentences and leave out
unimportant details and examples. Stick to the important points.

How to Quote the Author of an Article

When you refer to the author for the first time, you always use their full name. When you refer
to the author after that, you always use their last name. The following examples show how to use the
author's name in an article summary after you have already introduced them.

Johnson comments ...

According to Wood's perspective ...

As Jones implies in the story about ...

Toller criticizes...

In conclusion, Kessler elaborates about ...

You don't need to use an author's title (Dr., Professor, or Mr. and Mrs.), but it does help to add
their credentials to show they are an authoritative source. The sentences below show ways to do this.

In "Global Warming isn't Real,” Steven Collins, a professor at the University of Michigan,
claims that ...

New York Times critic Johann Bachman argues in "Global Warming is the Next Best Thing for
the Earth” that ...

If you are discussing the ideas of the author, you always need to make it clear that you are
reciting their ideas, not your own.

How to Introduce the Ideas of the Author in an Article Summary

Use author tags

Use mentions of "the article” or "the text"

Add the page number that the information is found on in parenthesis at the end of the sentence

Using Author Tags

In writing your summary, you need to clearly state the name of the author and the name of the
article, essay, book, or other source. The sentence below is a great example of how to do this.

According to Mary Johnson in her essay, "Cats Make Good Pets," the feline domestic
companion is far superior to the canine one.

You also need to continue to make it clear to the reader when you are talking about the author's
ideas. To do this, use "author tags,” which are either the last name of the author or a pronoun (he or
she) to show you are still discussing that person's ideas.

Also, try to make use of different verbs and adverbs. Your choice of author tag verbs and
adverbs can contribute to the way you analyze the article. Certain words will create a specific tone. See
the tables for a selection of different word choices.

How Long Is a Summary of an Article?

The length of an article summary will depend on the length of the article you are writing about.

If the article is long (say, 10-12 pages) then your summary should be about four pages. If the
article is shorter, your summary should be about one to two pages. Sometimes, an article summary can
be less than one page.

The length of a summary will also depend on the instructions you have been given. If you are
writing a summary for yourself, it's up to you how long or short it will be (but remember, a summary is
supposed to be a short regurgitation of the information outline in an article). If you are writing a
summary for a class assignment, the length should be specified.



How to Edit and Revise Your Summary

Before you are officially done, it is important to edit your work. The steps below explain the
process of editing and revision.

Re-read the summary and edit out any obvious mistakes.

Read your summary aloud. If anything sounds off, fix it.

Let one of your peers read your summary. Make changes according to their feedback.

With that, your summary should be complete.
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A presentation is the practice of showing and explaining the content of a topic to an audience or
learner. In the business world, there are sales presentations, informational and motivational
presentations, interviews, status reports, image-building, and training sessions.

Students are often asked to make oral presentations. You might have been asked to research a
subject and use a presentation as a means of introducing it to other students for discussion.

Before you prepare for a presentation, it is important that you think about your objectives.
There are three basic purposes of giving oral presentations: to inform, to persuade, and to build
goodwill.

Decide what you want to achieve:

- inform — to provide information for use in decision making;

- persuade — to reinforce or change a receiver’s belief about a topic;

- build relationships — to send some messages which have the simple goal of building good-will
between you and the receiver.

Preparation

A successful presentation needs careful background research. Explore as many sources as
possible, from press cuttings to the Internet. Once you have completed your research, start writing for
speech bearing in mind the difference between spoken and written language. Use simple, direct
sentences, active verbs, adjectives and the pronouns “you” and “I1”.

Structuring a Presentation

A good presentation starts with a brief introduction and ends with a brief conclusion. The
introduction is used to welcome your audience, introduce your topic/ subject, outlines the structure of
your talk. The introduction may include an icebreaker such as a story, an interesting statement or a
fact. Plan an effective opening; use a joke or an anecdote to break the ice. The introduction also needs
an objective, that is, the purpose or goal of the presentation. It informs the audience of the purpose of
the presentation too.

Next, the body of the presentation comes. Do not write it out word for word. All you want is an
outline. There are several options for structuring the presentation:

1) Timeline: arrangement in a sequential order.

2) Climax: the main points are delivered in order of increasing importance.

3) Problem/ Solution: a problem is presented, a solution is suggested.

4) Classification: the important items are the major points.

5) Simple to complex: ideas are listed from the simplest to the most complex; it can also be
done in a reverse order.

After the body, comes the closing. A strong ending to the presentation is as important as an
effective beginning. You should summarise the main points. This is where you ask for questions,
provide a wrap-up (summary), and thank the participants for attending.

Each successful presentation has three essential objectives: the three Es — to educate, to
entertain, to explain.

The main objective of making a presentation is to relay information to your audience and to
capture and hold their attention. Adult audience has a limited attention span of about 45 minutes. In
that time, they will absorb about a third of what you said, and a maximum of seven concepts. Limit
yourself to three or four main points, and emphasise them at the beginning of your speech, in the
middle, and again at the end to reiterate your message. You should know your presentation so well that
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during the actual presentation you should only have to briefly glance at your notes.

People process information in many ways. Some learn visually, others learn by listening, and
the kinesthetic types prefer to learn through movement. It’s best to provide something for everyone.
Visual learners learn from pictures, graphs, and images. Auditory learners learn from listening to a
speaker. And, kinesthetic learners like to be involved and participate.

[IpakTuyeckue 3aHATHS HAIPABJICHBI TaKke HAa (OPMHPOBAHHE TPAMMATHYECKOTO HABBIKA IO
temam: CHcTeMa BpPEMEH aHIJIMICKOrO TIJjaroja JeHCTBHTEIBHOTO 3ayiora. MOpMbl BbIpaKCHHSI
6YZ[y1HCI‘O BPEMCHHU B MMPHUAATOYHBIX MPCAJIOKCHUAX YCIOBUSA U BPECMCHU. KaTeFOpI/DI CTPaaaTCJIbHOTO
3ayora aHriauiickoro riaroja. O6pazoBanue Gopm. MonanbHble rnaroiisl can, could, to be able to,
must, have to, will, shall, should, ought to, may, might. CocnararensHoe HakioOHeHHE. Tpu THIA
YCIIOBHBIX Hpe,[[J'IO)KeHI/II\/JI. CuHraxcuc: HO6YI[I/ITGJ'II)HI)IG MMpEaIOXKCHUA, BOCKJIMIIATCJIBHBIC
MNpECAIOKCHN A, BOITPOCUTCIIBHBIC MMPCATOXKCHUSA. Cnoxuble MNPpCATOXKCHUA. HpﬂMaH N KOCBCHHAas pCYb.
CornacoBaHre BpeMEH B  aHIVIMHCKOM  TpemioxkeHud.  CpaBHHUTEIBHO-COTIOCTABUTEIbHBIC
KOHCTPYKIUU ¥ 000pOTHI B MPEAJIOKEHUH. TUIIBI MPUIATOUHBIX MPEIOKEHUI U CIOCOOBI UX CBSA3H.

Hoemopume mamepuail npAKmu4ecCKux 3aHAmMuUIL.

Cunrakcuc: [To0yauTe/ibHbIE MPEAT0KEHUS, BOCKJINIATEIbHbIE MPeI10KeH ],
BOIIPOCUTEJbHBIE MPeIJI0KEHMSI.

B no0yauTesHOM MPETIOKEHHN BBIPAXKAIOTCS pa3InUHbIE TIOOYKIECHHS K ICHCTBHUIO
— mpuKas, mpockba, 3ampelieHre, pPEeKOMEHIAls, COBET W T.A. IloBeIHMTEeNbHBIE
NPEJUTOKEHNUS, BRIPAKAIONIME MPUKA3AHUS, TIPOM3HOCATCS C TIOHMKAIONICHCS HHTOHAIINCH, a
NPEJUTOKEHNUS, BBIPAKAIOIIHE TIPOCHOY, - C TOBBIMIAOIIECHCA HHTOHAIIMEH.

[ToBenuTeIbHOE MPEIOKEHHE MOKET OBITh KakK yTBEPAWTENbHBIM, TaK |
OTpHUIIATEJbHBIM. [J1arol B MOBEJIMTENLHOM MPEUIOKEHUN yHOTpebnsercss B (opme
MOBEJTUTEILHOTO HAaKJIOHEHUs. Ilojiexaiee Kak MPaBUIIO OTCYTCTBYET, W TPEJIOKECHHUE
HAYMHAETCS MPSAMO CO ckazyemoro. IlogpasymeBaercs, 4To AEHCTBHE JOJDKEH BBIMOJHATH
TOT, KOMY aJ[pecOBaHO OOpalieHue.

Open the book. Omxpoiime xknuey.
Translate this article, please. Ilepeseoume, noscanyiicma, smy cmamvio.
Take off your hat! Crumume winsany!
Don’t go there. He xooume myoa.
Tell me all about it. Paccrasicu mue 6ce 06 amom.
Put the dictionary on the shelf. IToroocume crosapo na noaxy.
Don' be late, please. He onoszoaiime, noscanyiicma.

I[Ipe/ioKeHne MOKET COCTOSTh U U3 OJJHOTO CKa3yeMOToO, BRIPAKCHHOTO IJIaroJioM B
MOBEJIUTEIFHOM HAKIOHCHHH:
Write!  ITuwu(me)!
Don’t talk! He paszeosapusaii(me)!

Jlns  BBIpaKEHUS TPOCHOBI B KOHIIE TIOBEIUTEIBHOTO TMPEIUIOKECHUS YacTo
yrotpebisiercss Will you? wimu won’t you?, otaessitoryecs: 3amnstoi:
Come here, will you? Houme crooa, noxcanyiicma.
Close the window, will you? 3akpoiime, noscanyiicma, oxno.
Fetch me a chair, won’t you? [lpunecume mue cmyn, noscanyicma.
Come and see me, won’t you? 3axodume Ko MHe, ROXdCATylicma.
ITpocsba MokeT OBbITh BBIpaXKCHA TakKe B (JOPME BOIPOCHTEIHHOTO MPEUIOKEHUS,
HaunHatomerocss ¢ Will win would. B omimume ot oOmiero Bompoca, MpemIoKeHUE,
BBIpaXKarollee Mpocr0y, MPOU3HOCHUTCS C MAIA0NICH HHTOHAIMCH:
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Will you come here? Houme crooa, noxcanyiicma.
Will you give me that book? Jaiime mne smy knuey, noscanyticma.
Would you mind lending me your dictionary? He 6ydeme u b1 000pbl 00012CUNMb MHE 8al
cno8aps?
Would you give me some water? Jaiime mne 600bi, nosxcanyicma.
Will you fetch me a chair, please? Ilpunecume mne cmyn, nosxcanyiicma.

Would you be good enough to close the He 6yoeme nu sbt 006poblL 3aKkpbime 0KHO?
window?

Jns  ycuieHuss TpochObl Tepen TIJIaroJioM B TIOBEIHMTEIBHOM  HAKIOHEHUH
ynoTpeOIisieTcs BCoMorarelibHbIi riaroi do:
Do write to me! Tooacanyiicma, nuwume mue!
Do listen to me. IHocaywaiime sce mens!
Do come with me. Hoemme co mnoii, ny!

BockiumarensHple TPeUIoKEHHs EPENAI0T Pa3IMYHbIE SMOIHOHAIBHBIE YyBCTBA —
paxoCcTh, VIWBIEHHE, OropucHme W T.1. JIro6oe MpemIokKeHHe: TOBECTBOBATEIBHOE,
BOIIPOCHUTENILHOE WIIH MTOBEIUTELHOE MOKET CTaTh BOCKIIMIATELHBIM, €CITH BHICKa3bIBaeMast
MBICJIb COIPOBOKIAETCS CHIBHBIM YyBCTBOM W HHTOHamuei. Ha mmcbMe OHO 0OOBIYHO
0003HaYaeTCss BOCKIHUIIATEILHBIM 3HAKOM. BOCKIIMIIATEBHBIE TIPEUTOKEHHS TPOU3HOCSITCS C
MOHKAIOIIENCST HHTOHAIIMEH.

At last you have returned! Haxoney 6v1 6eprynuce!
Have you ever seen such weather?! Bur ko20a-nubyow eudenu maxyio no2ooy?!
How can you be so lazy! Hy kax mosicno 6vims maxum neHusvim!
Oh, please, forgive me! O, noowcanyticma, npocmu mens!
Hurry up!  Crewume!
You are so stupid! Ter max enyn!

Cpemy HHUX BBIIEISIOT BOCKIHMIATEIbHBIC MPEUIOKCHUS, HAYWHAIOIINECS C
mecronmenus What — kaxoil, kaxas, umo 3a v Hapeurst NOW — kax. B 9THX MpeIioKeHnsIX
COXpaHsIeTCs PAMO# MOPSIIOK CJIOB, T.€. CKa3yeMoe CIIeyeT 3a MoIeKalinM. B oTingme ot
pycckoro si3bIka, cioBa What u how Bceria cTosAT HEMOCPEACTBEHHO MEpe]] ONMpeeIeMbIM
cinoBoM. To ecTh, €clii To-PYCCKHU BO3MOKHA KOHCTpYKUHUs: "Kakyro s coenan owuoky!", To B
AHTJIMICKOM BO3MOXHO Julllb: "Kakyw owubky s coenan!"

Mecroumenne What oTHOcHTCS OOBIYHO K CYIICCTBHTEIBLHOMY, IEPEl KOTOPBHIM
MOT'YT HaXOJIMThCS EIIE U OTPEIEISIOINE €ro NpuiIarareli-Hoe WM Hapeure:

What a beautiful house that is! Kakoii smo kpacuswiit 0om!
What beautiful hair she has got! Kaxkue y nee npexpacnoie sonocwt!
What interesting news I’ve heard! Kaxyto unmepecmnyio nosocmo s y3nan!
What a cold day it is! Kaxoti xonoouwiii dens!
What clever people they are! Kakue onu ymuvie noou!
What a large house that is! Kaxoit 5mo 6oavwoii dom!

A Hapeune hOW OTHOCHTCS K TpHIAraTelibHOMy WM HApEUYHIO; HPEIUIOKCHUE
cTpouTcs no cxeme: HOW + mpunararensHoe (Hapeuue) + rmoJyiexaniee + ckazyemoe:
How beautifully she sings! Kax xpacuso ona noem!
How slowly they run! Kax meonenno onu 6ecym!
How far it is! Kax smo oanexo!
How hot it was! Kaxk orcapko 6wino!

How well she sings! Kax xopowo ona noem!

How quickly you walk! Kak 6bicmpo 6vt xooume! = Kak 6vt Obicmpo xooume!
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Eciun  mecroumenne What omnpemensier HCYHCIAEMOE — CYIICCTBUTEIBHOE B
CIMHCTBEHHOM WYHCJE, TO 3TO CYIIECCTBUTEIBHOE YIOTPEOISCTCS C HEOIPEICICHHBIM
apTUKIIEM:

What a foolish mistake | have made! Kaxkyro enynyio owubky s coenan!
What a beautiful girl she is! Kakas ona xpacusas oesywixa!
What a fine building that is! Kaxoe smo kpacusoe 30anue!

C HCYHCIIAEMBIM CYIIECTBUTEIBHBIM BO MHOKECTBEHHOM YHCIIE M C HEHCUUCIIAEMBIM
CYILECTBUTEIBHBIM apTUKIIb HE YITOTPEOIIAETCS:
What foolish mistakes | have made! Kaxue enynvie owubru s coenan!
What interesting books you have brought! Kakue unmepecnoie knueu eot npunecau!
What fine weather it is! Kakas xopowas nocooa!
What strange ideas he has! Kaxkue y neco cmpannvie uoeu!

Yamre BCEro BOCKIHMIATENbHBIC TPEJIOKEHNUST HEMOJHBIE. B HUX OIMyCKaOTCS
MO/JIeXKAIIee, YaCTh CKa3yeMOro, UITH BCE CKa3yeMOe IeTTHKOM:
What a fine building (that is)! Kaxoe npexpacnoe 30anue!
What a silly story (it is)! Ymo 3a enynas ucmopus!
What a funny girl (she is)! /o ueco cmewnas oesuonxa!

How late (it is)! Kak nozono!

How wonderful! Kak sameuamenvro!
How beautiful! Kax xpacuso!

What a girl! Hy u desywxa!
How cold (it is)! Kak xonoono!

IHopsizok c10B B AHIJIMICKOM MPeI10KeHUH

B pycckom si3bike, Grarogaps HaJIWYUIO TMAIEKHBIX OKOHYAHHWH, MBI MOYKEM I€PECTaBIISATH
YJIEeHBl MPEUIOKCHUS, HE MEHssI OCHOBHOTO CMBICTIa BbICKa3piBaHWS. Hampumep, MpemiosKeHuUs
CTyeHTBl M3y4atoT TH TUIaHBl U DTH TUIAHBI W3YYalOT CTYJAEHTHI COBIAIAIOT M0 CBOEMY OCHOBHOMY
cMeicity. Tlomiekamiee B 000X Cllydastx - CTYAEHTBI, XOTS B IEPBOM IPEIOKEHUHN 3TO CJIOBO CTOMT
Ha [IEPBOM MECTE, a BO BTOPOM MPEIOKEHHUH - Ha MMOCIIEIHEM.

ITo-aHrIMiiCKK TaKKe MePecTaHOBKH HEBO3MOXKHBL. Bo3bMéM mpemtokenne The students study
these plans CTymeHTBI H3y4aroT 3TH TUIaHbL. Ecim mosexariee u I0TOJHEHHE TOMEHSIIOTCS MECTAMH,
TO moiyunutcs Oeccmbiciuiia: These plans study the students Dtu miaHbl HM3yd4arOT CTYICHTOB.
[Tpou301LI0 3TO MOTOMY, YTO CJIOBO plans, Momas Ha MEPBOE MECTO, CTAJIO IO IEHKAIIMM.

AHTTIHICKOE MPEJIOKEHHE UMEET TBEPBIN MOPSIOK CIIOB.

TTopsIIOK CJI0B B aHTJIIMHCKOM MPEUIOKEHUM TIOKa3aH B 9TOM Ta0JIHIIE:

| 1 111 JomotHeHHE v
Oo6cTOosATEILCTBO
IToaaexxaiee Cka3yemoe KocBennoe Ipsimoe KocBennoe ¢
0e3 nmpeayiora npeaaIoromMm

We study math
Mpi n3ydqaeMm MaTEeMaTHKy
He gives us lessons in this room.
On naet HaM YpOKHU B DTOW KOMHAaTe
She reads her notes to Peter every day.
Omna YUTaeT cBou 3ameTku | [letpy KaXIbIH JCHD

Bonpocumeﬂbnoe npe()noafcenue
0611[66 IpaBHJIO MMOCTPOCHUA BOIIPOCOB B aHTJIMHACKOM S3bIKE TaKoBO: Bce BOIIPOCHI (KpOMC
CIICIIUAJIBHBIX BOIIPOCOB K IMOMJICIKALICMY HpeI[J'IO)KeHI/IH) CTPOATCA MYTECM MHBEPCUU. HHBCpCHCf/'I
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HA3bIBACTCSl HAPYIICHHE OOBIYHOTO TOPSIKA CJIOB B AHIVIMMCKOM MPEJIOKEHUH, KOTJa CKa3zyemoe
CJIEYET 3a MOAJIEKALUM.

B Tex cnyuasx, Korjga ckazyeMoe Ipe/UlokKeHHs] 00pa30BaHO 0€3 BCIIOMOTATEIbHBIX IJ1arojioB
(B Present u Past Indefinite) ucnons3yercss BcriomoratenbHbIi riaaron to do B Tpedyemoit hopme -
do/does/did.

O01mme Bonpocskl

OOmuii BOMpoc 3a7aeTcs C MENbI0 MOJYYUTh MOATBEPIKICHUE WIH OTPUIIAHUE BHICKA3aHHOW B
Bonpoce Mbicau. Ha oOmuii Bompoc 00bIUHO JaeTcst KpaTkuil oTBeT: "na" unu "Her".

Jlnst mocTpoeHusi 001Iero BOMpoca BCIIOMOTATENbHBIN WM MOJAIBHBIN TJ1aroji, BXOAAIIUNA B
COCTaB CKa3yeMOTO0, CTABUTCS B HAYaJIe TIPEUIOKCHUS ITePE]T MO IICIKAIIIM.

a) [Ipumepsl cka3yeMoro ¢ OJJHMM BCIOMOTaTe IbHBIM Itarosiom: IS he speaking to the teacher?
- OH roBOpHUT C yuurenaem?

0) [TpumepsI Cka3yeMoTo ¢ HECKOJIBKUMH BCIIOMOTATEIIbHBIMU TJ1arojiaMu:

You will be writing letters to us. — Ter Oyaemnis mHCcaTh HaM MUCHMA.

Will you be writing letters to us? — Bynemrs i Thl ICaTh HaM MUCHMA?

[Tpumepbl ¢ MOTaTbHBIMH TJIarOJIaMHU:

She can drive a car. — Ona ymMeeT BOJUTH MAIIUHY.

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

Korga B cocraBe cka3yeMOro HET BCIOMOTaTeNbHOrO Iuaroja (T.e. KOIJa CKa3zyemoe
BBIpakeHO riarosioM B Present unu Past Indefinite), To mepen moanexammm CTaBATCS COOTBETCTBEHHO
¢dopmsbl do / does unu did; cmbicoBOM ke Taron ctaButcs B opme uHGUHUTHBA 6e3 to (cnoBapHas
(dhopma) mocse moIeKaIero.

C mosBJICHHWEM BCIIOMOTATEBHOTO Tiarosia (0 Ha HEro MEpeXOJUT BCS TpaMMaTHUeCKas
Harpyska - Bpems, juio, 4ucio: B Present Indefinite B 3-m smie ex. yucia OKOHYaHHE -S, -€S
CMBICJIOBOTO TJIaroJia mepexoaut Ha riarona do, mpespaiias ero B does; a B Past Indefinite okonuanue
nporremero Bpemern -ed nepexoaut Ha do, nmpesparias ero B did.

Do you go to school? — Xoaumis 11 ThI B IIKOJTY?
Do you speak English well? - Ter xopor1iro roBopHiiib Mo-aHrIuiACKu?
Omeembut Ha odujue 60npPocovl

OO6mmit Borpoc TpeOyeT Kparkoro oTBeTa "ma" win "HET", KOTOpbIe B AHTJIUHCKOM SI3BIKE
00pasyroTcs CICTYIOIIMM 00pa3oM:

a) IlonoXUTeNbHBII COCTOUT U3 ClIOBa Yes 3a KOTOPbIM (IOCIe 3alaToil) UIeT MoJyIexKaliee,
BBIPKEHHOE JINYHBIM MECTOMMEHHEM B MM. MaJiexke (HUKOTAa He UCIOJIb3YETCs CYIIECTBUTENBHOE) U
TOT BCIOMOTaTelIbHBIA MM MOJAIbHBIA  TJIAarojl, KOTOPBIA HCIOJB30BajJCS B  BOIPOCE
(BcmoMorarteabHBIN TJIaroj COryiacyeTcsi C MECTOMMEHUEM OTBETA);

6) OTpunaTeNnbHbII OTBET COCTOUT U3 ciioBa NO, JMYHOTO MECTOMMEHHS U BCIIOMOTATEIbHOTO
(MM MOJIANTBbHOTO) TJIAroJia ¢ MOCIeAyIoNIel yacTuiiei not
Hanpumep: Are you a student? - Ter cTymeHT?

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

Do you know him? — Tl 3HaeIs €ro?

Yes, | do. — [Ta (3uar0).; No, | don’t. — Her (He 3Har0).
CrnenuanbHbIe BONPOCHI

CriernanbHBIA BOMIPOC HAYUHAETCS C BOMPOCUTENHLHOTO CJIOBA U 33Ja€TCS C LENbI0 MOTydeHUs
Oonee MOAPOOHON yTOYHSIONIEH MHpOpMaIU. BompocutensHOE CIOBO B CHENHMAIBLHOM BOIMPOCE
3aMEHsSIET WICH MPEIOKEHHs], K KOTOPOMY CTaBUTCS BOIIPOC.

CriernanbHbIE BOIPOCH MOTYT HAYMHATHCS CIOBAMHU:

who? —xro? whom? — xoro? whose? - ueii? what? — uro? kaxoii? which? -
KOTOPBIN?

when? — xorma? where? —rae? xyna? why? — nmouemy? how? — xak?

how much? — ckosibko? how many? — ckoJsibko? how long? — kak mgonro?

CKOJIbKO BpEMEHH?
how often? — kak 4acro?
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[TocTpoeHue criennanbHBIX BOIIPOCOB:

1) CneuumanbHble BONPOCHI KO BCEM 4ICHAM IPEIUIOKEHHs, KpOME TMOjexamero (U ero
OTpENeNIeHUs1) CTPOSTCA TaK JK€, Kak M OO0IIMe BOMPOCHI — TOCPEACTBOM HHBEPCUH, KOTJIa
BCIIOMOTATEJIbHBINA MJIM MOJANBHBIN TJ1aroil CTABUTCA MEPe]] MMO/IIeKAIINM.

CrneunaiibHblii BOMpoC (Kpome BOMpOca K MOJJIEKAIIeMy) HAUUHAETCS C BOIMPOCUTEIHHOTO
CIIOBA WJIM TPYHNNBl CJIOB 3a KOTOPBHIM CIEAYIOT BCHOMOTATENbHBIA WM MOJAIBHBIA TJIAro,
MOJUIeKAIIEE U CMBICIIOBOM TJ1arodi (COXpaHseTcsi CTpYKTypa 0OIIEro BOmpoca).

Bonpoc k npsiMmoMy /10N0JTHEHHIO:

What are you reading? Yro TbI ynTaeuis?
What do you want to show us? Urto Bbl XOTUTE IMOKa3aTh Ham?

Bomnpoc k o0cTosiTEILCTBY

OO6crosiTenbcTBa OBIBAIOT PAa3HOrO THIIA: BPEMEHM, MECTa, IPUYMHBI, YCIOBHs, 00pasa
JIEUCTBUA U JIp.

He will come back tomorrow. — Ou BepHeTcs 3aBTpa.
When will he come back? — Korna on BepHercs?
What did he do it for? 3agem oH 310 cenan?

Where are you from?

Bonpoc k onpeneneHuro

Bompoc k ompenencHHi0 HAYMHACTCS C BOMPOCHUTENbHBIX cioB What kakoitr, which (of)
KOoTopbIit (13), whose ueid, how much ckosbko (C HEMCUUCISIEMBIMU CYLLIECTBUTENBHBIMHI ), how many
CKOJIKO (C MCUUCIIIEMBIMH CYIIECTBUTENBHBIMU). OHH CTaBATCS HEMOCPEICTBEHHO TIEpen
OTIpeNIeNISIEMbIM CYIIECTBUTEIBHBIM (HITH TIEpET IPYTUM OTIPENICIICHUEM K TOMY CYIIECTBUTEIHHOMY),
a 3aTeM YK€ UIET BCIOMOTraTeNIbHbIM MM MOIAJIbHBIN TJIarol.

What books do you like to read? Kakue kHUTH BBI TFOOUTE YNTATH?
Which books will you take? Kakue kauru (13 UMEIOIINAXCS) BB BO3bMETE?

Bonpoc k ckazyemomy

Bompoc k ckazyeMoMy SIBJISIETCS THUIIOBBIM KO BCEM MpeUIoxkeHusM: ~UTo oH (OHA, OHO, OHH,
3TO) nenaet (nmenai, OyneT Aenartsb)?”, HarpuMmep:

What does he do? Uto on menaer?
CrnenuajnbHble BONPOCHI K MOAJIeKAIIEMY

Bormpoc k noanexaiemy (Kak U K OIpeesICHUIO MOATIEKAIEero) He TpeOyeT H3MEHEHUS MTPSIMOTO
MOPSIIKA CJIOB, XapaKTEPHOTO I MOBECTBOBATENBHOTO npeaioxenus. [Ipocto momiesxariee (co
BCEMH €r0 OINpeAeNCHUSIMHU) 3aMEHSIETCSI BOIIPOCUTEILHBIM MECTOMMEHHEM, KOTOPOE UCTIOJHSAET B
BOIIPOCE POJIb MOAJIEKaIEro. Bompocsl K moyieanieMy HaunHalTCs ¢ BOIPOCUTEIbHBIX
MECTOMMEHHUM:
WhO — KTO (U151 OYIIICBICHHBIX CYIIECTBUTEIbHBIX)
what - 4to (1 HEOIYIIIEBICHHBIX CYIECTBUTEIBHBIX)
The teacher read an interesting story to the students yesterday.
Who read an interesting story to the students yesterday?

Ckasyemoe B Takux Bompocax (mocie Who, what B posiu mozsieaniero) BCeraa BhIpaKkaeTcst
rJIarojioM B 3-M JIMIIE €IUHCTBEHHOTO yucia (He 3a0y/abTe PO OKOHYAHHE -S B 3-M JIMIIC €1I. YHCIIa B
Present Indefinite. ITIpaBuna oOpa3zoBanus -S GOpM cM. 37€Ch.):

Who is reading this book? Kto unTaer sty kaury?
Who goes to school?
AJIbTepHATHUBHBbIE BONPOCHI

ANbTepHATUBHBIN BOMPOC 3a/1a€TCs TOT/a, KOT/Ia IpejyiaraeTcs cAaenaTh BHIOOp, OTAaTh YeMy-
1100 MpennoyTeHue.

ANBbTepHATUBHBIA BOMPOC MOXKET HAYUHATHCS CO BCIIOMOTATENLHOTO WJIM MOJAIBHOTO TIlaroja
(kak oOWIMII BOMpOC) WJIM C BONPOCUTENBHOTO CJOBa (KAaK CHELMalIbHBI BOMPOC) W JIOJDKEH
00s13aTeNIbHO COJIepKaTh COI03 Or - K. YacTh BOIpoca JI0 cOr03a Or IMPOU3HOCUTCS € TIOBBIIIAIOIIEHCS
MHTOHAIIMEH, TOoCIIe cO103a OF - C TIOHMKEHHEM ToJIoca B KOHIIE IPEIOKEHHS.
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Hanpumep Bompoc, npeactaBistoniuii co0oil [a oOIMX BONpOca, COSTUHEHHBIX COI030M Of:
Is he reading or is he writing?

Did he pass the exam or did he fail?

Bropas wactp Bompoca, Kak MpaBWJIO, HIMEET YCEYCHHYIO (popMy, B KOTOpOW ocTaercs
(Ha3BIBaeTCS) TOJBKO Ta YacTh, KOTOpasi 0003HAYAET BEIOOD (ATbTEPHATHBY):

Is he reading or writing?
Pa3nenuresibHbIE BONIPOCHI

OcHOBHBIMU (YHKIUSIMHU Pa3JeTUTEIBHBIX BOMPOCOB SIBISIFOTCS: MPOBEPKA IMPEIIIOI0KCHUS,
3a1poc O COrjacuu coOeceHuKa ¢ TOBOPSIINM, MOUCKU MOATBEPKACHUS CBOEH MBICIH, BbIpAXKEHUE
COMHEHHS.

PaznenurensHbIil (MM pacwICHEHHBIN) BOIPOC COCTOUT M3 JBYX YacTEil: MOBECTBOBATEIBHON
U BOIIPOCHUTEIIBHOM.

[lepBas yacTh - MOBECTBOBATEIBHOE YTBEPIAUTENILHOE WM OTPHULATENBHOE IMpPENIOkKEHUE ¢
MPSIMBIM MIOPSJIKOM CJIOB.

Bropass wacth, mpucoenuHsiemas depe3 3alsTyl0, HPEJICTaBIsIeT COOOW KpaTkKuil oOmui
BOIIPOC, COCTOSIIMMA U3 MECTOMMEHHS, 3aMEHSIOUIEro IOJUIeKallee, W BCIOMOIaTebHOTO WU
MozanbpHOro riaroia. IloBropsiercst TOT BcmoMoraTenbHbIi WM MOJAJIbHBIN TJ1aroi, KOTOPbId BXOAUT
B COCTaB cKasyemoro mepBoii wactu. A B Present m Past Indefinite, rme Her BcmomorareiIbHOTO
riarosa, ynotpeosrores cootseTctByrontue dpopmsr do/ does/ did.

B Bropoit wactu ymorpeOisiercs oOpaTHBIM HOPSAOK CJIOB, MU OHa MOXKET MEepeBOAMTCA Ha
PYCCKHUU A3BIK: HE IpaBJa JIN?, HE TaK JIU?, BEPHO BeIb?

1. Ecnu mepBas yacTh BOIIpOCa YTBEpAWUTENbHAs, TO TJaroj BO BTOPOM YacTH CTOUT B
OTpuLaTeNbHOMN QopMe, 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 mepBast yacTh OTpHIaTeNbHAs, TO BO BTOPOW YaCTH yMOTpeOssieTcsl yTBepAUTEIbHAs
dhopma, HanpuUMep:

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

be3nnunble mpeaioKeHust

[TockoyibKy B aQHIJIMACKOM SI3bIKE TOJJIEXKAIIEe SBISICTCS 00A3aTEIbHBIM 3JIEMEHTOM
NPETIOKCHHUS, B OC3THMYHBIX MPEUIOKCHUAX YIIOTPeOIseTcst GopMaIbHOE MOIEXKAIIEEe, BEIPAKCHHOE
MectonMeHueM it. OHO He UMEeT JISKCHYECKOTO 3HAUCHHS U Ha PYCCKHIA A3bIK HE MEPEBOTUTCS.

besnuunble peIIoKEeH s UCTIOJIB3YIOTCS IS BBIPAKECHHSL:

1. SBnenuii mpupozdbl, coCTOSIHUS morosl: It is/(was) winter. (beura) 3uma. It often rains in
autumn. Ocenbio yacTo uaeT moxkab. It was getting dark. Temuemno. It is cold. Xomogro. It snows.
Wner cHer.

2. Bpemenu, paccrostHus, TemmepaTypsl: It is early morning. Panee yrpo. It is five o’clock.
ITsate yacos. It is two miles to the lake. 1o o3epa aBe muu. It is late. ITo3amHo.

3. OueHKH CHUTyallMd B MPEJIOKCHUAX C COCTaBHBIM HMMEHHBIM (MHOTZA TIJIaroJjbHBIM)
CKa3yeMbIM, 3a KOTOPBIM CJIEAyeT IMOJUIeXKAIlee MPEIOKCHNS, BBIPAKCHHOE HWHPHHATHBOM,
repyHIUEeM WK MPUIATOYHBIM mpeioxkennem: It was easy to do this. Beuto ierko caenars 310.

It was clear that he would not come. BsLi10 sicHO, 4TO OH HE TIPHJIET.

4. C HEKOTOphIMH TJarojlaMd B CTpajaTeIbHOM 3ajore B 000pOTaX, COOTBETCTBYIOIINX

PYCCKUM HeoTpeeTeHHO-TYHbIM o0opoTam: It is said he will come. T'oBopsr, on mpuzer.

Cucrema BpPEeMEH AHIJIMIACKOrO IjaroJa Il@ﬁCTBI/ITBJIbHOFO 3aJjiora
Present Simple ynorpe6nsiercst 11st BEIpasKeHHUS:
1. MOCTOSAHHEBIX COCTOHHHﬁ,
2. TIOBTOPSIOLIUXCS Y TIOBCETHEBHBIX JACUCTBUI (4aCTO CO CIEAYIONIUMHU HApEUHsIMU: always,
never, usually u t.1.). Mr Gibson is a businessman. He lives in New York, (nocrosiHHOe cocTosiHUE)
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He usually starts work at 9 am. (noscenueBnoe aerictsue) He often stays at the office until late in the
evening, (moBceHEBHOE ACHCTBHIE)

3. HENPEJIOKHBIX UCTUH U 3aKOHOB IpUpoil, The moon moves round the earth.

4. nedcTBUM, MPOUCXOAALIMX IO IMPOrpaMMe MM IO PACHUCAHUIO (IBIKCHUE II0E3/I0B,
aBTOOYCOB 1 T.11.). The bus leaves in ten minutes.

Mapxkepamu present simple ssisirorest: usually, always u T.11., every day / week / month / year u
T.21., 0n Mondays | Tuesdays u T.1., in the morning / afternoon / evening, at night / the weekend u T.1.

Present Continuous ymotpe0ssieTcs 1Sl BRIpaXKCHU:

1. nevicTBuii, mpoucxo simx B MoMeHT peun He is reading a book right now.

2. BpEMEHHBIX JIEHCTBUH, MPOUCXOAANINX B HACTOSIINI ITEPHO BPEMEHHU, HO HE 0053aTEIBHO B
MoMeHT peun She is practising for a concert these days. (B manHbIii MOMEHT oHa He urpaer. OHa
OT/IBIXAET. )

3. nefCcTBHA, TMPOUCXOASIIUX CIUIIKOM YacTO M MO MOBOAY KOTOPBIX MBI XOTHM BBICKa3aTh
pa3mpaxkeHue WM KpUTHKY (00bldHO co cioBoM “always™) "You're always interrupting
me!"(pa3apaxkenue)

4. neiicTBUM, 3apaHee 3alulaHUpOBaHHBIX Ha Oyaymiee. He is flying to Milan in an hour. (3o
3arIaHUPOBAHO. )

Mapkepamu present continuous sieisirotest: NOw, at the moment, these days, at present, always,
tonight, still u T.1.

Bo Bpemenax rpynnbl CoOntinUOUS 00bIYHO He YIOTPEeOISIIOTCS TIaroJibl:

1. BeIpaXkarormue BocupusATHs, omryiienus (See, hear, feel, taste, smell), Hanmpumep: This cake
tastes delicious. (Ho ue: This cake is tasting delicious)

2. BBIpaKaroIiue MBICIUTENbHYIO AesTeapbHOCTh [KNow, think, remember, forget, recognize(ze),
believe, understand, notice, realise(ze), seem, sound u mp.],

Hanpuwmep: | don't know his name.

3. BeIpaxkarontue smormH, xenanus (love, prefer, like, hate, dislike, want u ap.), Hanpuwmep:
Shirley loves jazz music.

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

Present perfect ynorpebisiercs ist BRIpaKeHHUA:

1. nelicTBUI, KOTOPbIC IPOHM3OILIN B MPOIUIOM B HEONpeAeIcHHOe BpeMs. KoHkpeTHOe BpeMs
JEHCTBUS HE BaXXHO, BaxkeH pe3ynbrar, Kim has bought a new mobile phone. (Korna ona ero xynumna?
Mpbl 3TO HE YTOYHSIEM, MOCKOJIBKY 3TO HE Ba)XHO. BakKHOTo, 4TO y HEe €CTh HOBBIH MOOWJIBHBIN
TenedoH.)

2. NeCTBUM, KOTOPbIC HAYAJIUCh B MPOIIJIOM U BCE €IIe MPOJI0DKAIOTCS B HacTosieM, We has
been a car salesman since /990. (Ou ctan npoaaBioM aBToMoOmiek B 1990 roxy u 10 CHX MOp UM
SIBJISICTCSL.)

3. IEUCTBHIA, KOTOPBIE 3aBEPUIMIINCH COBCEM HEIABHO M UX PE3YJIbTAThI BCE CIIIC OLIYIIAKTCS B
HactosimeM. They have done their shopping. (Mbl BUANM, YTO OHHU TOJIBKO YTO CHENANTH MOKYIKH,
MOCKOJIBKY OHU BBIXOJIAT U3 CyIIepMapKeTa C IMOJIHOM TEJIEKKOM. )

4. Present perfect simple ynorpe6isiercs Taxoke co cioBamu "today", "this morning / afternoon"
U T.J., KorJa 0003HaueHHOE UMH BpeMsi B MOMEHT pedH emie He uctekio. He has made ten photos this
morning. (Ceituac yrpo. Yka3aHHOe BpeMsl HE HCTEKIIO.)

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

Present perfect continuous ynoTpe06siercst A7t BBIpaKEHHS:

1. neiicTBUi, KOTOpbIE HAaYaJIMCh B MPOILIOM M MPOJOJDKAIOTCA B HacTosiiiee BpeMsi He has
been painting the house for three days. (OH Hayanm kpacuTh JOM TPH JHS Ha3ajg U KPAaCUT €ro JI0 CHX
mnop.)

2. NefcTBUMN, KOTOPHIE 3aBEPIIMINCh HEITABHO U MX PE3yAbTaThl 3aMETHBI (OYEBHUIHBI) ceivac.
They're tired. They have been painting the garage door all morning. (OHE TOJBKO YTO 3aKOHYMIA
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KpacuTb. Pe3ynbrar ux nericrBuid oueBHuieH. Kpacka Ha JIBepsX e€mie He BbICOXJIA, JIFOJHU BBITJISIAT
yCTaJbIMU. )

IIpumeuanue.

1. C rmaronamu, He umeromumu ¢opm rpynnsl Continuous, BMecTo present perfect continuous
ynotpebusiercs present perfect simple. Hampumep: 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 rnarosamu live, feel m work MoxxHO ymoTpeOyaTh kak present perfect continuous, Tak u
present perfect simple, mpu 3TOM CMBICIT IPEIOKEHHSI TOYTH HE U3MEHSIETCS.

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

K mapkepam present perfect continuous otaocsitest: for. since. all morning/afternoon/week/day
u 1.71., how long (B Bonpocax).

Past simple yrmoTtpeb6nsieTcs /i BhIpakeHus:

1. neficTBui, IPOM3OIIEAININX B MPOILIOM B OIpPENEICHHOE yKa3aHHOE BpeMs, TO €CTh Ham
M3BECTHO, KOT/Ia 3TU JercTBUs mpousoniu, They graduated four years ago. (Korma onu 3akoHumiu
yHHUBepcuTeT? YeTslpe rofa Hazal. Mbl 3HaeM BpeMs. )

2. TIOBTOPSIOIIMXCS B TPOILIOM JCHCTBHUI, KOTOpBIe 0OJiee HE MPOUCXOIIAT. B 3ToM ciydae
MOTYT MCIIOJIb30BaThCsl Hapeuuns 4acToThl (always, often, usually u t.1.), He often played football with
his dad when he was five. (Ho teneps o yxkxe He urpaer B ¢pyrbos co cBoum otiioM.) Then they ate
with their friends.

3. IeWCTBHA, CIIeIOBABIINX HEMOCPEJACTBEHHO OJTHO 32 JAPYTUM B IIPOILIOM.

They cooked the meal first.

4. Past simple ynotpebisiercst Takke, KOTAa peub UICT O JIIOJSIX, KOTOPBIX yXKE HET B JKUBBIX.
Princess Diana visited a lot of schools.

Mapxkepamu past simple sisisrorest: yesterday, last night / week / month / year | Monday u T.1.,
two days | weeks | months | years ago, then, when, in 1992 u t.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 riaroja) ymoTpeOasieTcs UIs BBIPAKCHHS MPUBBIYHBIX,
MOBTOPSIBIIUXCSI B MPONLIOM JICHCTBHIA, KOTOPBIE cedvac y)Ke HE MPOUCXOIAT. DTa KOHCTPYKIHS HE
u3MeHseTCs mo JmiaMm u gkciam. Hampumep: Peter used to eat a lot of sweets. (= Peter doesn't eat
many sweets any more.) Bompocel u orpumanus crtpostces ¢ momormisio did / did not (didn't),
MO UIEKAIIEro M riarona ""use” o6es -d.

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

Bwmecto "used t0" moxHO yroTpebisth past simple, mpu 3TOM CMBICT BRICKA3bIBAaHHS HE
usmensiercs. Hanmpumep: She used to live in the countryside. = She lived in the countryside.

OTtpunaresbHbIe U BOIIPOCUTEIbHBIE (POPMBI YITOTPEOISIFOTCS PEIKO.

Past continuous ymotpe6iisieTcs 1yt BBIPaKCHHUS:

1. BpeMEHHOT0 JIeHCTBHS, TPOJIOJDKABIIETOCS B MPOILIOM B MOMEHT, O KOTOPOM MbI TOBOPHUM.
Msbl He 3HaeM, KOIjJa HayaloCh M KOIJa 3aKoHYMIOCh 3T0 jaeiictue, At three o'clock yesterday
afternoon Mike and his son were washing the dog. (Msl He 3HaeM, KOrja OHH Hayald M KOTJa
3aKOHYMJIM MBITh CO0aKy.)

2. BpEMEHHOTO JIeiicTBUs, MpojaoJkaBmierocss B mpouuioMm (longer action) B MOMEHT, Korja
MPOM30IILIO Apyroe aeiicTere (shorter action). JIist BeIpaXkeHUst BTOporo aeicTBus (Snorter action) msr
ymotpebiisiem past simple, He was reading a newspaper when his wife came, (was reading = longer
action: came = shorter action)

3. IByX u Oojiee BpeMEHHBIX JCHCTBHUI, OJHOBPEMEHHO MPOIOJDKABIIMXCS B MPOILIOM. The
people were watching while the cowboy was riding the bull.

4. Past continuous ymoTpeOisieTcsi TakKe sl ONMMCaHUs OOCTaHOBKM, Ha (OHE KOTOPOit
MIPOUCXOIMIIA COOBITUS pacckasza (moBecTBoBaHwms ). 1he sun was shining and the birds were singing.
Tom was driving his old truck through the forest.

Mapkepamu past continuous siistiroresi: While, when, as, all day / night / morning u T.x1.
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when/while/as + past continuous (longer action) when + past simple (shorter action)

Past perfect ynorpebsercs:

1. nns Toro, 4TOOBI MOKA3aTh, YTO OJHO JCHCTBHE MPOU3OIUIO PAHBIIE APYrOTO B MPOILIOM.
IIpu »TOM TO JjEiiCTBHME, KOTOpOE IPOM3OINLIO paHblie, BbIpaxkaercs past perfect simple, a
ciydqmBIIeecs 1mo3xe - 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. 17 BBIpOKEHUSI ISMCTBUN, KOTOPBIE TIPOHM3OILIHN 10 YKa3aHHOTO MOMEHTA B MIPOIILIIOM,

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 okBuBajeHT present perfect simple B mpomutom. To ectsh, past perfect simple
yHoTpeOsieTcs: A BbIpaKEHUs AEUCTBUS, KOTOPOE HAYaJIOCh M 3aKOHYMJIOCH B MPOLLIOM, a present
perfect simple - mnst neWcTBHs, KOTOPOE HAYAJIOCh B MPOIUIOM M IMPOJODKACTCS (MM TOJIBKO YTO
3akOHUYMIIOCh) B HactosimeM. Hampumep: Jill wasn't at home. She had gone out. (Toraa ee He GbuTO
noma.) JIM isn 't at home. She has gone out. (Ceuac ee HeT moma.)

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

Future simple ymotpebnsercs:

1. mns o6o3HavueHUsT OynymuX ACUCTBUM, KOTOPHIC, BO3MOXKHO, MPOU30HIYT, a BO3ZMOXKHO, U
uet, We'll visit Disney World one day.

2. i nipencka3anuii Oymymux coowituii (predictions), Life will be better fifty years from now.

3. Ui BBIp@XKCHHUS YTpo3 WK npeaynpexaenuit (threats / warnings), Stop or I'll shoot.

4. s BeIpaKeHUs1 oOemanuii (Promises) u perieHuid, MpUHATBIX B MOMEHT peun (ONn-the-spot
decisions), I'll help you with your homework.

5. ¢ rmaronamu hope, think, believe, expect u 1.11., ¢ Beipakenusimu I'm sure, I'm afraid u 1.1, a
Takke ¢ Hapeunsmu probably, perhaps u T.mm. / think he will support me. He will probably go to work.

K mapkepam future simple ornocsites: tomorrow, the day after tomorrow, next week I month /
year, tonight, soon, in a week / month year u ..

[TPUMEYAHUE

Future simple He ynoTpebnsercs nocie cioB while, before, until, as soon as, after, if u when B
MPHUIATOYHBIX MPEUIOKEHUAX YCIOBHS W BpeMEHH. B Takux ciydasx ucmonb3yercs present simple.
Hanpuwmep: I'll make a phone call while | wait for you. (A wue:... whilo | will wait for you.) Please
phone me when you finish work.

B JI0mMOMHUTENBHBIX MPHIATOYHBIX MpemIokeHusx mociae “when” u "if' Bo3MokHO
yrnotpebnenue future simple. Hanpuwmep: | don't know when | if Helen will be back.

He is going to throw the ball.

Be going to ynotpebnsercs mis:

1. BBIPpAKCHUS 3aPaHCC ITPHUHATBIX IIJIAHOB U HaMepeHI/Iﬁ Ha 6yz[y1uee,

Hanpumep: Bob is going to drive to Manchester tomorrow morning.

2. HpeHCKaSaHHﬁ, KOorga y>xe €CTb I0Ka3aTejIbCTBa TOro, 4YTO OHU C6y,HYTC}I B OIM3KOM
oymymem. Hampumep: 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.

c) 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?
| need to make some photocopies.
We use the future perfect:
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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.

(I)OprI BBIPAKCHUSA 6y)1ymero BPEMEHHU B IPUAATOYHBIX MPECAJIOKCHUAX YCJIOBUA U BPEMEHU

B npunarounsix BpeMenu ¢ corozamu when (korna), after (mocne), before (mepen rem kak), as
soon as (Kak TOJIbKO), until (10 Tex Mmop Moka He), OTHOCALIMXCS K OyAyIIeMy BpPEMEHH, a TaKKe B
MPUIATOYHBIX YCIOBHS, BBOJUMBIX coto3amu if (ecnn) u unless (eciiu He), Oyyiiee BpeMsi 3aMEeHSIETCS
(bopMOii HACTOSIIEr0 BpEMEHH, HO Ha PYCCKHM SI3BIK MIEPEBOIUTCS OYAYIIUM, HAPUMEP:

If you help me, | shall do this work on time. - Eciiu Tl HoMOeIb MHE, s CAeIar0 3Ty paboTy
BOBPEMH.

As soon as | get free, | shall give you a call. - Kak T0o716K0 51 0CBOO0KYCH, 51 BaM ITO3BOHIO.

We shall not sit to dinner until you come. - M1 He csiiem 00e1aTh, MOKa Thl HE MPH/IEIIIb.

WHorma B CI0KHOCOYMHEHHOM MPEUTOKEHUH cioBaMu when u if BBOOWTCS MPHIATOYHOE
JIOTIOJTHUTEIPHOE, a HE MPHIATOYHOC BPEMEHH WM YCIOBHS. B 3TOM cilydae WCIIOJIB30BaHUE
HACTOSIIETO BPEMEHH B MPUIATOYHOM OyzaeT ommoOkoi. UToObl onpenenuTh, Kakyr (Gopmy Tiaroia
HEO0XOIMMO HCIOB30BaTh, JOCTATOYHO IMOCTABUTH BOMPOC K MPHIATOYHOMY HPEIIOKEHUIO - IIPH
KakoM YCIIOBHUHU?» W «KOTJa?» K MPHIATOYHBIM YCIOBUS UM BPEMEHH U «4TO?» - K MPHUAATOYHOMY
JOTIOJTHUTEITHHOMY.

We shall sit to dinner (Korza?) when he comes. - M1 csiiem 06e1ath, KOria OH MPHUJIET.

We will go to the movies if he comes. -MgI noiizieM B KHHO, €CITH OH MPHJIET.

| want to know (uro?) when you will come. - 5l xody 3HaTh, KOrAa Tl IPUIEIIb.

| want to know (uto?) if you will come. - I xo4y 3HaTh, IPHUICIID JIH THI.

MoaajabHbIe IJ1aroJibl

I'naroabt 3HaueHue IIpumepsni
CAN (usnveckas MM YMCTBEHHAS I can swim very well. —
BO3MOKHOCTB/yMEHHE 51 o4eHp XOpOIIO YMEIO IUIABaTh.
BO3MOYKHOCTD You can go now. — Trs1 Mokemb HATH ceitgac. You cannot
play football in the street. — Ha ynurie Henb3st urpath B
thyT6om.
BEPOSTHOCTH They can arrive any time. — OHu MOT'YT IpHEXaTh B JIFOOOM
MOMEHT.
yIUBJICHUE Can he have said that? — Heysxenu on 3T0 cka3an?
COMHEHHE, HEIOBEPUYHUBOCTh She can’t be waiting for us now. — He Moxer ObITh, 9TOOBI
OHa ceifuac Hac Xk/aja.
paspemieHue Can we go home? — Ham MOXHO MTOHTH JIOMO#?
BEKJIMBAs MPOChOa Could you tell me what time it is now? — He mortu b1 BbI
MOJICKa3aTh, KOTOPBIH ceiiuac yac?
MAY paspelieHue May | borrow your book? — 51 mory o0 KuTh y TeOst KHUTY?
TIPEITONIOKEHUE She may not come. — OHa, BO3MOXHO, HE IPHJET.
BO3MOXXHOCTh In the museum you may see many interesting things. — B
My3ee Bbl MOXKETE YBHJIETh MHOT'O HHTEPECHBIX BEILCH.
YIPEK — TOJIBKO You might have told me that. — Ter Mor ObI MHE 3TO CKa3aTb.

MIGHT (+ perfect infinitive)
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MUST

SHOULD
OUGHTTO

SHALL

WILL

WOULD

NEED

NEEDN’T
DARE

00513aTeNbLCTBO, HEOOXOIUMOCTh

BEPOSTHOCTH (CUJIbHAS CTEIICHB)
3anper

MOpaJIbHOE OJKEHCTBOBAHUE
COBET
yIIpEK, 3arpeT

yKa3, 00513aHHOCTh

yrposa
pocs0a 00 ykazaHUH

FOTOBHOCTb, HEeXKEJTaHKe/0TKa3
BEXJIMBas IPOChOa
FOTOBHOCTb, HEXKEJTaHHe/0TKa3

BEXJINBAsI IPOCKOa
HOBTOpSHOHIeeCSI/HpI/IBBI‘IHOG
JeiicTBre

HEOOXOIUMOCTE

OTCYTCTBHE HEOOXOJUMOCTH
ITocmeTs

MopanbHble eIMHUIBI IKBUBAJTIEHTHOI0 THIIA

to be able (to) = can

to be allowed (to) = may

to have (to)= ought, must,

should

to be (to)= ought, must,

should

paspelieHus

Bax

pacnuc-ui u T.1.

Bo3Mox-Th coOBep-Usi J€ii-Usi B HACT.-M,
MIPOIII-OM HJTH OyI-eM + OTTEHOK

He must work. He must earn money. — O nomkeH padoTats.
OH f0/mKeH 3apabaThIiBaTh JCHBTH.

He must be sick. — On, momxHO OBITE, 3a00I€lL.

Tourists must not feed animals in the zoo. — Typucrsl He
JOJIKHBI KOPMUTD JKMBOTHBIX B 300I1apKE.

You ought to be polite. — Bbr 10/KHBI OBITH JTI00€3HBIMH.
You should see a doctor. — Bam ciienyer cXomuTh K Bpady.

You should have taken the umbrella. — Te6e cienoBano B3ATH
¢ co0Ol 30HT.

These rules shall apply in all circumstances. — Otu npasuna
OyIyT IeHCTBOBATH MPH JHOOBIX 00CTOATEILCTBAX.

You shall suffer. — Te1 Oyzerb cTpagats.

Shall I open the window? — MHe OTKpBITh OKHO?

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

Will you go with me? — Tsl cMOkelb MOHTH CO MHO#T?

He would not answer this question. — On He Oy/er oTBeyaTh
Ha 3TOT BOIIPOC.

Would you please come with me? — He morsm 651 BEI TPOATH
CO MHOM.

We would talk for hours. — Ms1 6ecemoBaiii gacamu.

Do you need to work so hard? — Tebe Hazo cTOIBKO
paborats?

She needn’t go there. — Eii He HYXHO TyIa WATH.
How dare you say that? — Kak TeI cMeeIb Takoe TOBOPUTH?

Bo3moxxHOCTE coBepI-s1 KOHKpeT-To nieii-| She was able to change the situation
Ui B OIIp€a. MOMECHT

then. (Ona Torma 6elIa B COCTOSHUN
(Morna) U3MEHUTH CUTYAIIHIO).

My sister is allowed to play outdoors.
(Moeii cecTpe pa3penraercs urpaTh
Ha YIIHIIe).

Heob6xomumocTh coBep-s neii-s B Hact.-M,| They will have to set up in business
IPOIII-OM HJTH Oy/I-eM IIPH OIpea-X 00-

soon. (MM Bckope mpuaeTcst OTKPBITh
CBOE JIETI0).

Heobxomumocts coBep-s aeii-st B Hact.-Mm,|\We are to send Nick about his
MPOIII-OM [PH HAIMYUH OTIPe[. TUIAHOB,

business. (MsI DOmKHEI (=
TUTAHUPYEM) BEIIPOBOIUTH Huka)

Kareropusi ctpaaTeibHOI0 32J10ra aHIJIMACKOro riaarojaa. Oopasosanue gopm.
Passive Voice

oOpa3yeTcs MpH MOMOIIM BCIIOMOIaTeNbHOTO Ijarojia to be B COOTBETCTBYIOIIEM BPEMEHH,
JIMIE ¥ YUCIIe M TIPUYACTHs MPOLIe/Iero BpeMend cMbici. riuaroia — Participle 11 (I —s popma mmn

ed-dopma).

B CTpaAaTCIIbHOM 3aJIOT'C HE YHOTpe6J'I$IIOTC${Z
1) Henepexoz[HLIe rj1arojiel, T.K. IIpU HUX HET O6’beKTa, KOTOpLIﬁ HCIIBITHIBAIT OBl B03,I[CI\/’ICTBI/IG,
TO ©CTb HCT NPAMBIX JOMNOJTHEHUM KOTOPBIC MOTJIN ObI CTaTh MO UIC)KAIIIUMU TIPU TJIarojic B q)opMe

Passive.

HCpCXOZ{HLIMI/I B aHTJI. A3bIKC HA3bLIBAKOTCS IJIAroJibl, IOCJIC KOTOPLIX B JIEHCTBUTEIILHOM 3aJI0Te

CICOAYCT TIPsAMOC MOOIOJHCHHE, B PYCCKOM SA3LIKC 3TO

JONOJIHCHUEC, OTBCYAIOIICC Ha BOIIPOCHI

BUHUTEILHOTO Tajaexa — koro? 4yro?: to build crpouts, t0 See Bumerp, t0 take Opartb, t0 oOpen
OTKPBIBATH H T.II.
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HenepexonupiMu ri1arojjaMy Ha3bIBAIOTCS TaKHE IJ1arojibl, KOTOpbIEe He TPeOyloT mocie cedst
npsiMoro jonosiHeHus: to live sxxuth, to come npuxoauTs, to fly erats, cry miakath u ap.

2) 'maronbi-cBsi3ku: be — 6b1Th, DECOMe — craHoBUTHCS/CTATS.

3) MoanbHbI€ I1aroJsl.

4) HekoTopble TIEpEeXOHbIC TJIAr0Jibl HE MOTYT MCIOJB30BaThCs B CTPaJaTeNIbHOM 3aiore. B
OOJIBIIMHCTBE CITy4aeB 3TO TJIAr0JIbI COCTOSHHS, TAKHE KaK:
to fit roguthcs, ObITh Briopy t0 have umers to lack He xBarath, HeOCTaBATH to like HpaBHUTHCS
to resemble HAIIOMHMHATL, OBITH ITOX0KUM 10 SU it TOAUTHCS, NOAXOJUTh U Jp.

[Ipu W3MeHeHUM riaroja W3 JIEHCTBUTENBHOTO B CTPAJATEIbHBIN 3aJI0T MEHSETCS BCA
KOHCTPYKITUS TIPEUTOKEHUSI:

- IONOJIHEHHE TpeUIoKeHus B ACtIVE CTaHOBUTCS MO/IJISKAIIMM Tpe/IoKeH s B Passive;
- TIOJIeKAIIee TMpeyiosKeHuss B ACtiVEe CTaHOBHUTCS TPEIOKHBIM JIOMOJHEHHEM, KOTOPOE BBOJIUTCS
npeaorom Dy WM BOBCe OMyCKaeTcs;
- ckazyemoe B opme Active ctanoBuTCs ckazyeMbiM B (popme Passive.
Ocobennoctu ynorpedJaenust popm Passive:

1. ®opma Future Continuous e ymotpebisercst B Passive, BMecto Hee ymoTpebdasiercs 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 Tex cirydasix, KOTia HY>)KHO TIepeaaTh B
Passive neiicTBue, HaJaBIIeecs IO KaKOrO-TO MOMEHTa M MpOJOJDKAIOIIeecs BIUIOTh JIO 3TOTrO
MOMEeHTa, ynotpebistorcs hopmbl Perfect:

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

3. Jlna xkpaTkocTd, Bo M3OexkaHue ciIoxkHBIX dopm, dhopmer Indefinite (Present, Past, Future)
yacto ymotpebistorcs BMecto ¢dopm Perfect m Continuous, kak B MOBCEIHEBHON pedd TaKk U B
XymoskectBeHHoi nmreparype. Dopmer Perfect u Continuous wuare ymoTpeOIsiOTCS B HAyYHOM
JUTEpaType U TEXHUUECKUNA HHCTPYKIUIX.

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

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

Apples are sold in this shop. (Present Indefinite — 6osiee ynorpebuTensHO)

4. Ecnu HECKOJBKO OJHOTHUIHBIX JACWCTBHM OTHOCATCS K OJHOMY IOJUIeXKAIIEMYy, TO
BCIIOMOTATENbHBIE TJIArojbl 0OBIYHO YMOTPEOISIOTCA TOJIBKO IMEpell MEePBBIM JCHCTBUEM, HAIpUMED:
The new course will be sold in shops and ordered by post.

Ipsimoii maccus (The Direct Passive)

DTO KOHCTPYKIIMA, B KOTOPOHl mojuiexaniee npeioxkenus B Passive cOOTBETCTBYET MPSIMOMY
JOTIOTHEHUIO TipeioxkeHust B Active. [Ipsmoit maccuB oOpaszyeTcst OT OOJBIIMHCTBA MEPEXOIAHBIX
TJIaroJioB.
| gave him a book. S nan emy kuury. A book was given to him. Emy nanu kaury. (wiu Kaura Obuia
JlaHa eMy)

The thief stole my watch yesterday. Bop ykpan mou yacer Buepa.
My watch was stolen yesterday. Mowu yace! ObLTH YKpaJieHbI BUEpa.

B aHrnmiickom s3pIke€ HMMEETCs PAl MEPEeXOTHBIX TJArojoB, KOTOPHIE COOTBETCTBYIOT
HEMEPEeXOIHBIM TJIarojiaM B PYCCKOM si3bIKe. B aHTIUIICKOM OHU MOTYT YHOTPEONSATHCS B MPSMOM
MacCUBE, a B PyCCKOM — HET. JT0:t0 answer OTBedaTh KOMY-II.
to believe Beputh komy-i1. to enter Bxomuts (B) to follow crenosats (3a) to help momorars komy-
T
to influence BausTh (Ha) 1O jOIn mpuUCOETUHATHCS to need Hyxaatbcs to watch
HaOmo1aTh (32)

Tak Kak COOTBETCTBYIOIIME PYCCKHE TJarojibl, SBJSSCh HEMEPEeXOAHBIMU, HE MOTYT
yIoTpeOIAThCS B CTPAJaTEIbHOM 3aJ0re, TO OHU MEPEBOJIATCS Ha PYCCKHH SI3BIK TJIarojiaMud B
JeWCTBUTEIILHOM 3aJI0Te:
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Winter is followed by spring.

A TpH OTCYTCTBUH JOTIOJHEHHUS C Mpe;uioroM DYy mepeBonmsTcs HeonpeeeHHO-TNYHBIMU
npemnoxenusmu: Your help is needed.

Kocsennniii maccus (The Indirect Passive)

DTO KOHCTPYKIHMS, B KOTOpOHl Mojiexaiiee MpeaIoxkeHuss B Passive cooTBeTcTByeT
KOCBEHHOMY JIOTIOJTHEHHIO TpemioxkeHuss B Active. OHa BO3MOKHA TOJBKO C TJIarojiaMH, KOTOPBIE
MOTYT UMETh U MpPSIMOE U KOCBEHHOE JIONOJHEHUs B JEHCTBUTENBbHOM 3ainore. [Ipsmoe nononHeHue
OOBIYHO O3HAYaeT mpeaMeT (4T0?), a KOCBEHHOE — IO (KoMy?).

C TakuMH TJIaroJIaMu B JICHCTBUTEIBHOM 3aJI0T€ MOKHO 00pa30BaTh IB€ KOHCTPYKIIHH:

a) TJIaroj + KOCBEHHOE JIOTIOJTHEHUE + MPSIMOE JIOTIOJTHEHHUE,

0) riaroi + mpsiMoe IOTIOJIHEHUE + MPEJYIOT + KOCBEHHOE JOTOTHEHUE:!

a) They sent Ann an invitation.- Ouu nocaanu AHHE TpUTJIAlICHHUE.
0) They sent an invitation to Ann. - Oxu mocany npuriamneHne AHHE.

B cTtpagarensHOM 3asiore ¢ HUMM TakXe MO>KHO 00pa3oBaTh J1B€ KOHCTPYKLUUU — MPSIMOW U
KOCBEHHBIM 1accuB, B 3aBUCHMOCTH OT TOIO, Kakoe€ JIONOJHEHHE CTAHOBUTCS MOJIEKAIIUM
npeanoxenus B Passive. K atum riaronam otHocsTesi:to bring mpuHOCHTH

to buy mokymars to give nmaBath to invite mpuriamarh to leave
OCTaBJISAThH

to lend omamkuBare to offer mpemnarats to order mpukasbiBaTh to pay rmiaTuTh

to promise o6Gemats to sell mpomaBats to send moceuiate  t0 ShOW moka3biBaTh

to teach yuwurs to tell ckazats u jp.

Hanpumep: Tom gave Mary a book. Tom gan Mapu kaury.
Mary was given a book. Mapu nanu kHUTY. (KOCBEHHBIH IMacCUB — 00JIee YIIOTPEOUTENICH)
A book was given to Mary. Kuury ganu Mapu. (psMoii TacCuB — MEHEe yIIOTpeOHUTEIeH)

Bbi6op Mexay mpsMBIM MM KOCBEHHBIM MACCHBOM 3aBHCHUT OT CMBICIIOBOTO aKIICHTA,
BKJIAJIHIBAEMOTO B MOCJIEHUE, Hanboiee 3HAYMMbIe, cIoBa (pasbl:

John was offered a good job. (kocBenusIii maccuB) JIKOHY MPEITIOKUINA XOPOIIYIO paboTy.
The job was offered to John. (mpsimoit maccus) Paboty npemnoxunu J[KoHy.

I'naron to ask crpamiBath 00pa3yeT TOJIBKO OJHY MACCHBHYIO KOHCTPYKIIUIO — TY, B KOTOPOM
OJUTCHKAIINM SIBIISICTCS IOMOJTHEHUE, 0003Havaromee JUI0 (KOCBEHHBIH MaCCHB):

He was asked a lot of questions. Emy 3amaiu MHOTO BOIIPOCOB.

KocBeHHBIN MAacCHB HEBO3MOXKEH C HEKOTOPBIMH TJIarojaMH, TPEOYIOIIMMH KOCBEHHOIO
nonosHeHust (koMmy?) ¢ npemiorom to. Takoe KOCBEHHOE JIOMOJHEHNUE HE MOXKET OBITh MOICHKAIUM B
Passive, mo3ToMy B CTpaJaTeIbHOM 3aJ0r€ BO3MOXKHA TOJIBKO OJiHA KOHCTPYKIIUS — MPSIMO# MacCuB,
TO ecTh BapwaHT: UT0? OOBACHHIM, MPEAIOKHIH, MOBTOpWH...Komy? Dt0o rmaronsito address
aJpecoBaTh

to describe onwuceiBaTh to dictate auxroBaTh t0 explain oOBsACHATH to mention
YIOMHUHATh
to propose mpeanarath to repeat mosTopsiTh 1O suggest mpennarath to write

nycaTh U Jp.
Hanpumep: The teacher explained the rule to the pupils. — Yuurtens 0ObsACHHI NMPABUIO YYCHUKAM.
The rule was explained to the pupils. — TIpaBuno o6bscuuau yuenukam. (Not: The pupils was
explained...)
Ynorpedaenue CrpagaTebHOr0 3aJ10ra

B aHrnmmiickoMm s3bIKe, Kak ¥ B pPyCCKOM, CTPaAaTeNIbHBII 3aJI0T YIOTP. /ISl TOTO YTOOBI:

1. O6oiitucek 6e3 ynoMmunanus ucnoiaautens aeicteus ( 70% ciydae ynotpeOneHus Passive)
B TEX CITydasx Korjaa:

a) McriomHUTEIb HEN3BECTEH HIIM €r0 HE XOTAT YIIOMUHATH!
He was killed in the war. On ObL1 yOuT Ha Bo¥iHE.

0) HcnomHuTens He BaXKEH, @ MHTEPEC MPEACTABIISET JHIIh OOBEKT BO3JCHCTBHS U
COITYTCTBYIOIIHE 0OCTOSTENbCTBA!
The window was broken last night. Oxno Ob110 pa30UTO NPONION HOYBIO.
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B) McnionuuTenb 1eUCTBUS HE HA3bIBAETCS, TOCKOJIbKY OH SICEH U3 CUTYaAIlUU UM KOHTEKCTA:
The boy was operated on the next day. Manpurka onepupoBalid Ha CIESIYIOIINHN JICHb.

r) be3nmuunble maccHUBHBIC KOHCTPYKIIMH ITOCTOSIHHO HCTOJB3YIOTCS B HAaydyHOU W y4eOHOU
JaUTEpaType, B pa3IMuYHBIX pyKoBoAcTBax: The contents of the container should be kept in a cool dry
place. CoxepxumMoe yrakoBKH CIIEIyeT XpaHUTh B CYXOM IPOXJIQJHOM MECTE.

2. JInst Toro, 9TOOBI CIEUANBHO MPUBIICYh BHUMAHUE K TOMY, KEM WJIH YeM OCYIIECTBIISIIOCH
neiictBue. B 3TOM cilyyae CyIIECTBUTENbHOE (OAYIIEBJIEHHOE WM HEOIYIIEBICHHOE.) WIH
MecTouMeHHe (B 00BEKTHOM IaJIeKe) BBOUTCS IpeIoroM by mocie ckazyemoro B Passive.

B aHrnmiickoMm si3bIKE, KaK U B PyCCKOM, CMBICJIOBOM aKIIEHT MPUXOAUTCS HA MOCIEIHIOK YacTh
¢pasel. He quickly dressed. Owu GwicTpo ozencs.

[loaToMy, ecinu HY)KHO NMOAYEPKHYTh MCIOJIHUTENS JIEHCTBUSA, TO O HEM CIIeyeT CKa3aTb B
KOHLIe mpeioxeHus. I3-3a cTpororo mnopsaka CiIOB aHIVIMACKOTO MPEAJIOKEHUS 3TO MOKHO
OCYILIECTBUTBH JIMILb MPUOETHYB K CTpajaTesibHOMY 3aiory. CpaBHUTE:

The flood broke the dam. (Active) HaBoanenue paspymuio miotuny. (HaBoaHeHne pa3pyimio 4to?
— IUIOTHHY)

The dam was broken by the flood. (Passive) [Tnotuna Obuia paspymiena HaBogHeHueM. (IlmotuHa
paspyiiieHa yeM? — HaBOJTHEHUEM )

Yarie Bcero ucnoib3yercs, KOrja pedb UaeT 00 aBTOPCTBE:

The letter was written by my brother. 3to nrceMo GbII0 HamKrcaHO MOUM OpaToOM.

N xorpa UCOJHUTEN AEHCTBUS SBJISIETCA NPUUUHON MOCIEYIOIIET0 COCTOSTHUSA:
The house was damaged by a storm. /lom ObLI TOBpEXkI€H TPO3OiA.

[Ipumeuanue: Ecim paeiicTBue coBepmiaeTcss € IMOMOIIBIO KakOro-To IMpeaMera, To
ynoTpebisiercs npeasior With, Hanpumep:

He was shot with a revolver. Ou 6511 yOUT 13 peBOJIbBEpA.
IlepeBon raarogos B ¢popme Passive

B pycckoM si3bIke ecTh TpH crioco0a BeIpaKeHHsI CTPaIaTeNIbHOTO 3aJIora!

1. Ilpu momomwm riarona "OBITE" M KpaTKOW (OPMBI CTPAIATEIBHOTO MPUYACTHS, MPUYEM B
HAaCTOSIIEM BpeMEHH "OBITh'" OIyCKaeTCs:
| am invited to a party.

S npurnaméH Ha BEYEPUHKY.

WNuorna npu nepeBojie UCMOJIb3YeTCsl 0OpaTHBIN MOPSIIOK CIOB, KOTJa PyCCKOE MPEIOKEHHE
HaunHaeTcs co ckazyemoro: New technique has been developed. Briia paspaboTana HOBast METOIMKA.

2. 'maron B cTpagaTeabHOM 3aJIoTe MEePEeBOAUTCS PYCCKUM IJIarojioM, OKaHYMBAIOIMIMMCS Ha —
cs(-cp):

Bread is made from flour. X1e6 nemaercst u3 Myku.
Answers are given in the written form. OtBeTsI gat0TCs B MUCEMEHHOM BHIE.

3. HeompeneneHHO-TMYHBIM TpeAsiokKeHHEeM (ToAJiexaliee B TMEPEeBOJE OTCYTCTBYET;
CKazyeMoe CTOMT B 3-M JIMIIE MHOXECTBEHHOTO YHWCJIa JEHCTBUTEIBHOTO 3ajiora). JTOT CIOCcO0
MepeBo/ia BO3MOKEH TOJIBKO MPH OTCYTCTBUU JOIMOJIHEHUS C IPEIOroM by (IpOU3BOAUTENH AEHCTBUS
HE YIOMSIHYT):

The book is much spoken about. O6 3Toit KHUT'e MHOTO TOBOPSIT.
| was told that you’re ill. Mue cka3anu, uTo TbI OOJIEH.

4. Ecnmu B MpeANio)KEHUU YKa3aH CyOBEeKT NEHCTBUS, TO €ro MOXHO MEPEeBECTH JIMYHBIM
MPeI0KEHUEM C TJIaroJioM B JIEHCTBUTENILHOM 3alioTe (JOMOoJIHEHHE ¢ by mpH mepeBojie CTAaHOBUTCS
noanexamuM). Beibop Toro mnmm uHOTO crnocoba mepeBoda 3aBUCHUT OT 3HAYEHHUsS TJIaroja M BCETO
MpeI0KEHUs B IIeJIOM (0T KOHTEKCTA):

They were invited by my friend. x npurnacun moii apyr.(wnx OHM OBUTH TPHIVIAIICHB MOUM
JIPYroMm.)

[Ipumeuanue 1: MHorAa cTpagaTenbHBII 000POT MOXKHO TEPEBECTH JIBYMS WU JaXe TPeMs
croco6amm, B 3aBHCUMOCTH OT COOTBETCTBYIOIIETO PYCCKOTO TIarojia U KOHTEKCTa:
The experiments were made last year.

1) OnbIThI OBLIM MPOBEACHBI B TIPOIILIIOM TOTY.
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2) OnBITHI POBOIMIIUCH B IPOILIOM TOTY.
3) OnBITH IPOBOJIUIIA B TIPOILILIOM TOJY.
[Ipumeuanue 2: Ilpu nepeBojie HY)KHO YYUTBHIBaTh, YTO B AHIJVIMHCKOM fA3bIKE, B OTJIMYHE OT
PYCCKOTO, IIPM HM3MEHEHUH 3aJI0Ta HE IIPOUCXOJUT H3MEHEHHE IaJieka CIIOBA, CTOALIErO Iepes
rJ1aroJioM (Hampumep B aHrJIMiCKoM She u she, a mepeBoAMM Ha PYCCKHIA - OHA U €i):
[Tpumeuanue 3: O60POTHI, COCTOSIINE U3 MECTOUMEHHS it C TIAr0JIOM B CTPAJAATEIILHOM 3aJI0Te
NIEPEBOIATCS HEOIPEAETICHHO-TMUHBIMU 000pOTaMHU:

Itis said... T'oBopsT...
It is known... UsBectHO...

It is reported... CooOmaror. .

It was said... T'oBopwuim...

It was thought.../lymaym, monaranmu. ..

It was reported...CooOmanu. .. u T.1I.

B takux obopoTax it urpaet posib GopMaTbHOTO MOJUICHKAIIETO U HE UMEET CaMOCTOSATEILHOTO
3nadyenus: It was expected that he would return soon. Oskwuganu, 9To OH CKOPO BEPHETCSI.

CorsiiacoBaHne BpeMeH B aHTJIHIICKOM npeiio:keHuu (Sequence of Tenses)

Ecnu B T7aBHOM TIpEeMIOKEHUHM CKa3yeMO€ BBIPAKEHO TJIaroJioM B OJIHOW U3

bopm

MPOLIEAIIEr0 BPEMEHH, TO B MPHUIATOYHOM MPEUIOKEHUH YIOTPEeOJIeHUE BPEMEH OrpPaHUYEHO.

[Ipaswuio,

MIpeII0’KEHUH, Ha3bIBAETCS COTNIACOBAaHUEM BPEMEH.

Ilpaguno 1: Ecnu rnaroii TIaBHOTO MpPEUIOKEHUS UMeeT (OpMYy HACTOSIIEro WM Oyayliero
BPEMEHHM, TO TJIArojl MpUIATOYHOTO MPEJIOKEHUsT OyaeT uMeTh o0yt (hopmy, KoTopas TpeOyeTcs
CMBICIIOM MpeanoxeHus. To eCTh HUKAKUX U3MEHEHUH HE MTPOU30MIET, COTJIaCOBAHUE BPEMEH 3/1€Ch B

CHUITY HC BCTYIIACT.

KOTOpOMY B OTOM cCjlydyae MOJYUHSETCS YHOTpeOJeHHWE BpeMEH B MPUAATOYHOM

Ilpasuno 2: Ecmy Tiaron TIaBHOTO TMPEUIOKEHUS HMeeT (opMy IPOIIEANIET0 BPEMEHHU
(o6bryHO Past Simple), To rimaron mpuIAaTOYHOTO MPEUIOKEHUS JTOJDKEH OBITh B (popMe OJHOTO W3
npoueamux BpeMeH. To ecTh B JaHHOM cllyyae BpeMsi MPUIaTOYHOTO MpeyioKeHns n3MeHuTcs. Bee
9TH U3MEHEHHS OTPAXKEHBI B HIDKECIIEAYyIoUIeil TabauIle:

[Tepexon u3 OJIHOTO [Tpumepsl

BpEMEHH B JIpyroe

Present Simple » Past| Hecan speak French — Omn | Boris said that he could
Simple TOBOPHT IMO-(hPaHITy3CKH. speak French — Bopuc ckazai, 4ro

OH FOBOPHT MO-(PPaHITy3CKH.

Present Continuous » Past
Continuous

They are listening to him — Ouwu
CJIyInaroT €1ro

| thought they were listening to him
— 51 gymai, oHHU CIIyIIaroT €ro.

Present Perfect » Past

Perfect

Our teacher has asked my
parents to help him — Haim
YUYHUTCIIb IMOIIPOCHUJI MOHUX
pozu/ITeneﬁ IIOMOYb EMY.

Mary told me that our teacher had
asked my parents to help him —
MapI/I}I CKa3ajJla MHE€, 4YTO Hall
YUYUTCIIb ITOMPOCUIT MOUX pOI[PITGJ'ICfI
IIOMOYb CMY.

Past Simple » Past Perfect

| invited her — I npurnacwun ee.

Peter didn't know that | had
invited her — Ilerp He 3Hai, 4TO A
HPUTTIACHUII €€.

Past Continuous » Past

Perfect Continuous

She was crying — Ona mrakana

she had been

CKa3aj, 4YTO OHa

John said that
crying — JIoun

IIJ1aKaja.

Present Perfect Continuous
» Past Perfect Continuous

It has been raining for an hour
— J1OXK b UAET yXKE Yac.

He said that it had been raining for
an hour — OH cka3zai, 4TO yXe 4Yac
meia J0XKAb.

Future Simple » Future in
the Past

She will show us the map — Ona
TIOKa>XXCT HAM KapTy.

| didn't expect she would show us
the map — 51 He oxkuaai, 4To OHa
IMMOKaKCT HaM KapTy.

Hzmenenue oocmosamenscme 6PEMEHU U MeCma nPpU CO2lACO6AHUU 6PDEMEH.

25




CHGILYGT 3aIlIOMHHUTb, YTO IpPHU COTJIACOBAHHMHU BPCMCH HU3MCHAIOTCA TAKKC HCKOTOPBLIC CJIOBA
(oOcTOATENHCTBA BPEMEHHU 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)

IIpsimasi U KOCBeHHAas pevyb
IlepeBoa npsiMoii peyn B KOCBEHHYI0 B AHIJIMIICKOM SI3bIKe

JInst Toro 4To0OBI TIEPEBECTH HPSMYIO pedb B KOCBEHHYIO, HY)KHO CJENaTh OMNpE/ICICHHbBIC
nevictBus. Mtak, 9roObl miepeaTh YbH-TO CIIOBA B aHTJIMHCKOM SI3BIKE (TO €CTh MEPEBECTH MPSIMYIO
pedb B KOCBEHHYIO), MBbI:

1. Youpaem kasvruku u cmasum cnoeo that

Hamnpumep, y Hac ecTh MpeioKeHUe:

She said, “T will buy a dress”. Ona ckazana: «5 KyIuIto iaTbe».

YroObI MepesaTh KOMY-TO 3TH CJIOBA, TaK e KaK U B PYCCKOM, MBI yOUpaeM KaBbIUKHA U CTABUM
cioBo that — «ato».

She said that ..... Ona cka3zana, 4ro....

2. Mensem oeiicmeyrowiee 1uyo

B mpsmoit peun 0OBIYHO YENIOBEK TOBOPUT OT CBoero jwuia. Ho B KOCBEHHOW peyd MBI HE
MOJKET TOBOPHUTH OT JIUI[A ATOTO YeJoBeKa. [103ToMy MBI MEHsIEM «sD» Ha APYroe JEHCTBYIOIIEE JIHIIO.
BepreMcst k HameMy mpeaioKeHHIO:

She said, “I will buy a dress”. Ona cka3ana: «5 KyIuIo miaTbe».

Tak kak MBI IiepeiaeM CJI0Ba JEBYIIKH, BMECTO «sD» CTABUM «OHa:

She said that she ..... Ona cka3ana, 4ro oHa....

3. Coznacosvieaem epems

B aHrimiickoM si3pIke MBI HE MOKEM HCIIOJIb30BaTh B OJTHOM IPEIUIOKEHUH TIPOIIE/IIEe BpEMs
¢ HacrosmuM wuiau Oyaymum. [losTomy, ecnmm MBI TOBOPUM «CKazai» (TO €CTh HCIOJb3yeM
MpOIIE/IIee BpeMsi), TO CIEAYIOIIYI0 YacTh MPEUIOKEHUSI HY)KHO COTJIACOBATh C ATUM IPOMICIIIIEM
BpeMeHeM. Bo3bMeM Haille npeijioxKeHue:

She said, “T will buy a dress”. Ona cka3zana: «5l Kyt miatbe».

Yrobbl COTrIacoBaTh MEPBYIO U BTOPYIO YacTH Mpeyiokenus, mersieM Will ua would. cw.
maonuyy eviule.

She said that she would buy a dress. Ona ckazaina, 4To OHa KyIHT ILIaThe.

4. Mensem nekomopbule c106a

B HEKOTOPBIX CiTydasix Mbl JIOJDKHBI COTJIACOBATH HE TOJILKO BPEMEHA, HO M OTJCIbHBIC CIIOBA.
Yro 310 32 cnoBa? JlaBaiiTe paccMOTpUM HEOOJIBLION TpUMep.

She said, “T am driving now”. Ona cka3zana: «5l 3a pyjiem ceiigacy.

To ecTh OHa B TaHHBII MOMEHT 3a pysieM. OHaKo, KOr/ia Mbl OyJeM mepeaBaTh €€ CIIOBa, MbI
Oy/ieM TOBOPHUTH HE TIPO JIaHHBIH MOMEHT (TOT, KOTJIa MbI TOBOPUM Ceifuac), a mpo MOMEHT BPEMEHH B
mpouuioM (TOoT, Koraa oHa Oblna 3a pyneM). [Toaromy Mbl MeHsiem now (ceifdac) Ha then (Torma) cm.
mabauyy eviule.

She said that she was driving then. Ona cka3ana, 4To oHa ObliIa 3a pyJeM TOra.
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Bonpocsl B KOCBeHHO pe4yd B aHTJIMICKOM SI3bIKe

Bompocel B KOCBEHHO# peuu, 10 CYTH, HE SIBJISIOTCS BOIIPOCAMH, TaK KaK MOPSIJIOK CJIOB B HUX
TaKOM K€, KaK B YTBEPAUTEILHOM IPeUI0KeHUU. MBI HE UCIIOJIb3yeM BCIIOMOTaTe bHbIC ri1arossl (do,
does, did) B Takux npeIoKeHUSAX.

He asked, “Do you like this cafe?” Ou cnpocun: «Tebe npasumcs 3mo xaghe?»

YroObl 3a1aTh BOMPOC B KOCBCHHOW peud, Mbl yOMpaeM KaBbIYKH M cTaBuM If, KOoTOpbIC
HepeBOATCS Kak «in». CorjlacoBaHUEe BPEMEH IMPOUCXOIUT TaK XKe, KaK U B OOBIYHBIX MPEITI0KCHUSIX.
Hame npeanosxenue OyAeT BbITTIAAETh TAK:

He asked if I liked that cafe. On cnpocun, npasumcsa 1u mue mo kagpe.

JlaBaiiTe pacCMOTpHUM €I11I€ OJUH ITPUMEP:

She said, “Will he call back?” Ona cxazana:. «On nepe3gonum?»

She said if he would call back. Ona ckazana, nepezeonum nu on.

CnenunajibHble BONPOCHI B KOCBEHHOMH peun

CrenualibHble BOTIPOCHI 33/IAI0TCS CO CIESIYIOIIMMHU BOMPOCUTEIbHBIMU clioBamu: What — 4ro
when — koraa how — kak why - mouemy where — rae which — koTopsrii

[Tpu nepeBojie TaKUX BOMPOCOB B KOCBEHHYIO Pe4b MbI OCTABJISIEM HPSAMOM MOPSIIOK CJIOB (Kak
B YTBEPAUTEIbHBIX MPEIUIOKEHUIX), @ Ha MECTO If cTaBHUM BOIIPOCHTENILHOE CJIOBO.

Hamnpumep, y Hac ecTb BOIpoC B MPSIMOM pedn:

She said, “When will you come?”. Ona cxazana: «Kozoa met npudewv?»

B kocBeHHOI peun Takoil Borpoc OyAeT BhITJISAAETh TaK:

She said when I would come. Ona ckazana, kozoa s npuoy.

He asked, “Where does she work?” Ou cnpocun: «I'0e ona pabomaem?»

He asked where she worked. Ou cnpocun, 20e ona pabomaem.

CocaararejibHOe HaKJIOHeHHe. Tpy THIIA YCJIOBHBIX MPeAI0KeHU

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, I 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 0 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
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give advice

If I had time, 1 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, | doubt, | 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)

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. @) 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 ...)

c) 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, ...)

CpaBHHUTEIbHO-CONOCTABUTEIbHbIC KOHCTPYKIMH M 000POTHI B NPEAJI0KeHHH

Bce TpUu q)OpMLI OpUIaraTCjibHbIX — OCHOBHAsA (I/I.III/I HOJ'IO)KI/ITCJ'IBHaSI), CpaBHUTCIIbHAA U
MMpEeBOCXOaHAA UCTIOJIB3YIOTCS B CPABHUTCIIBHBIX KOHCTPYKIHUAX.
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IosoxuTEIbHAA CTENEHD
(uu ocHOBHAs (popMa IPUIIAraTeIbHOTO)
1 OpunakoBoe KauyecTBO JABYX IPEAMETOB (JIMLI, SIBJICHHI) BbIpa)KaeTCs MpuUilaraTelbHbIMU B
MOJIOKUTETBHOU cTeneHu (ocHOBHAs (JopMa) B KOHCTPYKIIUU C COKO3aMH as...a$ B 3HAUYCHUU MAKOU
JHce ...KaK, mak dHce...Kax.

He is as tall as his brother. On makoii sce 6bICOKUIL, KAK U e2o opam.
This text is as difficult as that one. Omom mekcm maxkou Hce MPYOHbLil, KaK
u mom.

WNuorma ymoTpeOisieTcss KOHCTPYKIHS C TpUJaraTtelbHBIM SAMme mom  Jice  camvlil,
oounaroewiil: the same...as — maxou orce, mom dce camviii;
Mary is the same age as Jane. Mbspu mozo sce 6o3pacma, umo u J{icetin.

2 Pa3Hoe Ka4yecTBO NPEIMETOB BBIPAXKAETCS KOHCTPYKLMEH NOU so/as...as B 3HAUEHUH He
Max...kax, He Mmaxou...Kax.

He is not so (as) tall as his brother. On He maKoil 8vlcoKuil, KaK e2o bpam.
The problem isnot so simple asit Oma npobnemane maxkaa npocmas
seems. KaK Kaxcemcsl.

Ecau mocne BTOPOTO aS CICAYCT NUYHOC MECTOMMCHHE B TPETHEM JIHIIE, TO OOBIYHO TJIaroJ

MIOBTOPSIETCS:

| am not as strong as he is. A ne makou cunvuwlii, KaK oH.

Her sister is not so pretty as she is. Ee cecmpa ne makasa xopowenvkas, Kaxk ona.

A ecnu crefyeT JMYHOE MECTOMMEHHE B IIEPBOM HJIM BTOPOM JIMIIE, TO TJIArOJ MOKET
OITyCKaThCS:

She is not so beautiful as you (are). Ona He makas Kpacueas, KaxK moi.

3 Ecnm omuH 13 cpaBHHUBAEMBIX 00BEKTOB MPEBOCXOIUT Apyroi Basoe (twice [twals]) wau B
HECKOJIBKO pa3 (... times) Mo CTENeHW MPOSBICHUS KAKOTO-IHOO KadecTBa, TO YHOTPEOIseTcs
CIIeyIomIast KOHCTPYKIIUS:

Your room is twice as large as mine. Bawa xomnama 6 06a paza 6onvuie moeli.
This box is three times as heavy as that. Dmom sawux 6 mpu paza msasicesee mozo.
Korma BTOpoit OOBEKT CpaBHCHHS HE YIOMSHYT, TO aS IIOCIE IPHIAraTebHOIO HE

ynoTpeosieTcs:
This grade is twice as expensive. Dmom copm 6 06a paza 0oposice.
He is twice as old. On 6 0s6a paza cmapue.

A ecii 0J1H U3 00BEKTOB YCTYIIAET 10 KaYeCTBY B JiBa pasa, To ynorpebusercs half norosuna,
HANoOJl06UH), 6 osa pasa mienvuie. O6paTI/ITe BHHUMAHHC Ha TO, YTO CTOALICC 3a HUM IIPUJIAraTCJIbHOC B
KOHCTPYKIHWH as... as uMeeET ITPOTHUBOIIOJIOKHOC 3HAUYCHUC TOMY, YTO ITPHUHATO B PYCCKOM S3BIKC:

Your flat is half as large as mine. Bawa keapmupa 6060e menvuie moeli.
Moscow is half as big as New York. Mockea nanonosuny menvue Hvio-Hopxa.

B HO,[[O6HI>IX CPaBHUTECJIBHBIX KOHCTPYKIHAX COIO3 aS...a8 U MOCICAYIOUIEC NMpUIararejibHOC
MOT'YT BOO6H_IC OIYCKATbCA, YTO HJOJLKHO KOMIICHCHUPOBATBCA HAIMYUCM COOTBETCTBYIOLICTO
CYIICCTBUTCIIBHOIO:

Your flat is three times the size of mine. Bawa xeapmupa ¢ mpu paza 6oavuie moetl.
He is half my age. OH 6 06a paza monodice ymeHsl.

CpaBHUTe/IbHASA CTENEHb
1 Tlpu cpaBHEHHH CTENEHH KayecTBa OJHOTO MpeaMeTa C APYruM IMOCie MpUiIarareabHOro
B CPABHUTEJILHOW crenenu ymotpebisiercss coro3 than [Dxn] - uwem, koTopblii mpu mepeBoje Ha
PYCCKHUU S3bIK YAaCTO OMYCKAaeTCsl:
He is older than I am. On cmapuie, yem 5. (MeHs1)
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This book is more interesting than that one.  3ma knuea unmepecnee, wem ma (knuea).

DTa KOHCTPYKIIUS MOKET COJEPIKATh U KOJIMYECTBEHHBIN KOMIIOHEHT CPaBHEHHS:
My mother is ten years younger than my father. Mos Mama Ha 10 nem
Monoxce omya.
YMeHbIIIeHHE KaueCTBa BhIpakaeTcs ¢ momolipio less... than:
| am less musical than my sister. A menee my3viKanien, wem mos cecmpa.
Ecnun mocne than criemyer nudHOe MECTOMMEHHE B TPEThEM JIMIIE, TO TJIarojl OOBIYHO
MIOBTOPSIETCSI:
She has more good marks than he has. V nee bonvwme xopouwtux ommemox, uem y Hezo.
A ecinu crefyer JMYHOE MECTOMMEHHME B IEPBOM HIIM BTOPOM JIMIE, TO TJIaroj MOMKET
OITyCKAThCS:
He is stronger than you.  Owu cunvuee, wem met.
B sTOM citydae, eciu HET BTOPOro ckasyemoro, mocie than oGerdno yrmoTpebisercs JTHdHOoe
MeCTOMMEHHE B 00bekTHOM Taze:xxe me/ him/ her/ them/ us, a He B uMeHUTEIBHOM:
You are taller than I am. wiu You are taller than me. Tei sbrine, uem s (mens).
I got up earlier than she did. wru | got up earlier than her. 5 scman panvwe ee (vem ona).
She runs quicker than him. Oua 6ezaem 6vicmpee (wem on).

2 Jlns ycuiaeHHsS CPaBHHTEIBHOW CTENeHHM dvacto ymorpebistorcss  ciaoBa much [mAC]

wiu far [fR] co 3HaYCHHEM - 3HAYUMENbHO, eopaszoo, HAMHO20 a
takxke Still ewe, even [Jvn] daorce, by far namnoco, 6eszycnosno. Tlpuuem much more [mL] u far
more ynotpeobisiercs nepen HeMCUYNCIACMBIMU CYIIIECTBUTCIIBHBIMU,
a many more nepe HCYUCISIEMBIMHU CYIICCTBUTEIbHBIMY :

My boyfriend is much older than me. Moii opye zopazdo cmapwe vens.

This book is far better than that one. Oma Knuea 3HAUUMEIbHO JIyHuLe moil.

It is still colder today. Ce200Hs1 eme xon00nee.

He has much more free time than I have. YV nezo zopazoo obonvue c60000n020 6pemenu,

yem y MeHsl.
I have many more books than he (has). YV mens zopazoo 6onvuie kuue, wem y nezo.

3 Ilpu mepemaye 3aBHCHUMOCTH OJIHOTO KadecTBa OT JPYroro (0ObIYHO UX MapajjiebHOE
BO3pacTaHUe WK YObIBAHHUE) UCIOJIBb3yeTCss KOHCTpyKIus the... the, Hanpumep:

The more you have, the more you want. Yem oOonvuwie mvl umeeuib, mem 001buie mol
xoueulo.
The longer | stay here the better I like it. Yem 00JIblie s HAXOJICYCb  30eCh, MeMm

0onbuie MHe Hpasumcs.

IIpeBocxogHas cTEeNEeHb
Ecan oaumH mpeaMer WM JIMIO TPEBOCXOMAT OCTAJIbHBIE B KAaKOM-JIMOO KauyecTBE, TO
YHOTpeOIIseTCs pHUiIaraTelibHOe B IPEBOCXOAHON cTeneHn ¢ apTukieM the. Peur 0GBbIYHO HMIET HE O
CpaBHEHHUH JBYX MPEAMETOB (JIHII, IBICHU), a TpeX Wiu OoJiee.
"Why did you stay at that hotel?" — "It "Tloyemy 6bl ocmanosuiuct, ¢ moi 2ocmunuye?"” —
was the cheapest (that) we could find." "Ona 6bi1a caman demesasn, komopyro mor moenu natimu".

OOBIYHO TIPU CpPaBHEHUH YHOTpeOsieTcs: KoHCTpyKuust the npunacamenvhoe... in, ecnu pedsb
UJET O MECTOIIOJIOKEHNH, HAIIPUMED:

Tom is the cleverest (boy) in the class. Tom — camblit ymuulil (napens) 6 Kuacce.

What’s the longest river in the world? Kaxas caman onunnas pexa 6 mupe?
Wnu xouctpykius the npuracamenvhoe... of, Hanpumep:

the happiest day of my life cuacmaueeimuil OeHb Moell HCU3HU

He is the best of my friends. OH nywwuii uz moux opyseil.

Pete is the best student of us all. Tlum nyywuii cmyoenm u3 6cex Hac.
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She is the prettiest of them all. Ona camasn XOpouieHbKas u3 Hux.

[Tocne mnpPeBOCXOJHOM CTENEHM 4YacTO YIOTPEOISICTCSl ONPEACIUTEIbHOE IPHIATOYHOE
HpeIoKEeHUE co ckasyeMbiM B Present Perfect (kak BbI HOMHHUTE, 3/I€Ch peUb HJIET O CBEPIIMBIICMCS
¢akTe B MPOILIOM, 3HAYCHUE KOTOPOTO MPOJOJIKACTCS JI0 HACTOSAIIETO MOMEHTA). JTO MPEIOKCHUE
MOYKET BBOJUTHCS OTHOCUTEIIBLHBIM MecTouMeHreM that komopwiii, HO OHO 0OBIYHO OITyCKaeTCsl.

This isthe most interesting book (that) Dmo camasn unmepecnas knuea, romopyio s
| have ever read. K020a-1UO0 YUmal.

Tunel NpUuaAaATOYHBIX l'[peZ[J'IO)KeHI/Iﬁ H CIOCOOBLI UX CBA3HU
TIME CLAUSES
They had booked tickets before they went to the cinema. They will go home when the film is
over.
. We use the following time conjunctions to introduce time clauses.
when - as - while - before - after - since - until/till - whenever - as long as - by the time- as
soon as -the moment that - no sooner ...than - hardly... when - once - immediately - the
first/last/next time etc.
. When the time clause precedes the main clause, a comma is used.
e.g. Whenever he is in town, he visits us.
He visits us whenever he is in town.
Sequence of Tenses
¢Time clauses follow the rule of the sequence of tenses. That is, when the verb of the main
clause is in a present or future form, the verb of the time clause is in a present form. When the verb of
the main clause is in a past form, the verb of the time clause is in a past form too.
Main clause Time clause
present / future / imperative —  present simple or present perfect
She takes off her shoes the moment that she gets home.
I'll call you as soon as | get to my hotel.
Turn off the lights before you leave.
past simple/ past perfect —  past simple or past perfect
He took a shower after he had finished painting the room.
They had reserved a table before they went to the restaurant.
TIME CONJUNCTIONS
. ago - before
ago = before now
e.g. My parents got married twenty years ago.(= twenty years before now)
before = before a past time
e.g. Helen and Mike got married last month.
They had met six months before. (= six months before last month)
. until/till - by the time
until/till = up to the time when
e.g. You must stay in the office until/till you finish/have finished the report.
(= up to the time when you finish the report) They'll be at their summer house until/till Sunday.
(= up to Sunday)
by the time + clause = not later than the moment something happens
e.g. | will have set the table by the time you come home. (= before, not later than the moment
you come home)
by = not later than
e.g. I'’ll let you know my decision by Friday. (= not later than Friday)
Note: a) not... until/till
e.g. I won't have finished my work until/till/ before Thursday.
b) Both until/till and before can be used to say how far away a future event is.
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e.g. There's only one week until/till/before my summer holidays.

. during - while/as

during + noun = in the time period

e.g. We learnt several interesting facts during the lecture.

while/as + clause = in the time period

e.g. We learnt several interesting facts while/as we were listening to the lecture.
¢ when = (time conjunction) + present tense

e.g. We'll order some pizzas when our friends get here.

when = (question word) + will/would

e.g. I'm not sure when his next book will be published.

CLAUSES OF RESULT

Dolphins are so appealing (that) it is hard not to like them.

They are such intelligent creatures (that) they can communicate with each other.

Clauses of result are used to express the result of something. They are introduced with the
following words/expressions:

as a result - therefore - consequently/as a consequence - so - so/such ... that etc.

. as a result/therefore/consequently

e.g. The president was taken ill and, as a result/ therefore/consequently the summit meeting
was cancelled.

The president was taken ill. As a result/therefore/ consequently, the summit meeting was
cancelled.

* so e.g. It was hot, so | turned on the air-conditioning.

. such a/an + adjective + singular countable noun

e.g. It was such an interesting book (that) I couldn't put it down.
. such + adjective + plural/uncountable noun

e.g. They are such good friends (that) they've never had an argument.

It was such expensive jewellery (that) it was kept in a safe.

. such a lot of + plural/uncountable noun

e.g. She invited such a lot of guests to her party that there wasn't enough room for all of them.
He has such a lot of money (that) he doesn't know what to do with it.

. so + adjective/adverb

e.g. He is so devoted that he deserves praise.

He speaks so quickly that I can't understand him.

. so much/little + uncountable noun

so many/few + plural noun

e.g. There is so much traffic that we won't be on time. He pays so little attention to what | say
that it makes me angry.

He made so many mistakes that he failed. There are so few wolves left that we have to protect
them.

CLAUSES OF REASON
Traffic is getting worse because/as more people are buying cars. Traffic is getting worse on
account of the fact that more people are buying cars.
Causes of reason are used to express the reason for something. They are introduced with the
following words/expressions:
because - as/since - the reason for/why - because of lon account of/due to - now that - for

etc.
¢ because e.g. | took a taxi because it was raining.
Because it was raining, | took a taxi.
. as/since (=because) e.g. They bought him a gift as/since it was his birthday. As/Since it

was his birthday, they bought him a gift.
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+ the reason for + noun/-ing form

the reason why + clause

e.g. The reason for his resignation was (the fact) that he had been offered a better job. The fact
that he had been offered a better job was the reason for his resigning. The reason why he resigned was
(the fact) that he had been offered a better job.

. because of/on account of/due to + noun

because of/on account of/due to the fact that +clause

e.g. All flights were cancelled because of /on account of the thick fog.

All flights were cancelled due to the thick fog. He asked for a few days off because of lon
account of the fact that he was exhausted. He asked for a few days off due to the fact that he was
exhausted.

. now (that) + clause e.g. Now (that) they have children, they have less free time.

. for = because (in formal written style)

A clause of reason introduced with for always comes after the main clause.

e.g. The citizens of Harbridge were upset, for a new factory was to be built near their town.

CLAUSES OF PURPOSE

They met in a café to discuss their holiday.

They met in a café so that they could discuss their holiday.

Clauses of purpose are used to express the purpose of an action. That is, they explain why
someone does something. They are introduced with the following words/expressions:

to - in order to/so as to-so that/in order that - in case-for etc.

. to - infinitive

e.g. She went shopping to look for some new clothes.

. in order to/so as to + infinitive (formal)

e.g. He did a postgraduate course in order to/so as to widen his knowledge of international
politics.

In negative sentences we use in order not to or so as not to. We never use not to alone.

e.g. He wrote the number down In order not to/so as not to forget it.

. so that + can/will (present or future reference)

e.g. Emma has booked a first-class ticket so that she can travel in comfort.

so that + could/would (past reference)

e.g. He recorded the match so that he could watch it later.

Note: In order that has the same structure as so that. However, it is not used very often as it is
formal.

e.g. We will send you the forms in order that you can make your application.

. in case + present tense (present or future reference)

in case + past tense (past reference)

In case is never used with will or would.

e.g. Take your credit card in case you run out of cash. He took a jumper in case it got cold.

. for + noun (when we want to express the purpose of an action)

e.g. He went to the doctor's for a check-up.

for + -ing form (when we want to express the purpose or function of something)

e.g. We use a spade for digging.

Clauses of purpose follow the rule of the sequence of tenses, like time clauses.
e.g. He borrowed some money so that he could pay his phone bill.

Note: We can express negative purpose by using:

a) prevent + noun/pronoun + (from) + -ing form

e.g. She covered the sofa with a sheet to prevent it (from) getting dirty.

b) avoid + -ing form

e.g. They set off early in the morning to avoid getting stuck in traffic.
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EXCLAMATIONS
Exclamations are words or sentences used to express admiration, surprise, etc.
To form exclamatory sentences we can use what (a/an), how, such, so or a negative question.
. so + adjective/adverb
e.g. This cake is so tasty! He works so hard!
. such + a/an (+ adjective) + singular countable noun
e.g. This is such an original design!
. such (+ adjective) + uncountable/plural noun
e.g. You gave me such valuable information!
She's wearing such elegant clothes!
. what + a/an (+ adjective) + singular countable noun
e.g. What a lovely view!
What an unusual pattern! What a day!
. what (+ adjective) + uncountable/plural noun
e.g. What expensive furniture!
What comfortable shoes!

. how + adjective/adverb
e.g. How clever he is! How well she behaved!
. negative question (+ exclamation mark)

e.g. Isn't she a graceful dancer!

CLAUSES OF CONTRAST

He prefers to make things by hand although/even though he could use a machine.

Clauses of contrast are used to express a contrast. They are introduced with the following
words/phrases:

but - although/even though/though - in spite of/despite - however - while/whereas - yet -

nevertheless - on the other hand

. but e.g. It was cold, but she wasn't wearing a coat.

. although/even though/though + clause

Even though is more emphatic than although. Though is informal and is often used in everyday
speech. It can also be put at the end of a sentence.

e.g. Although/Even though/Though it was summer, it was chilly.

It was chilly although/even though/though it was summer.

It was summer. It was chilly, though.

. in spite of/despite + noun/-ing form

e.g. In spite of/Despite his qualifications, he couldn't get a job.

He couldn't get a job in spite of/despite (his) being qualified.

in spite of/despite the fact that + clause

e.g. In spite of/Despite the fact that he was qualified, he couldn't get a job.

. however/nevertheless A comma is always used after however/nevertheless.
e.g. The man fell off the ladder. However/Nevertheless, he wasn't hurt.
+ while/whereas

e.g. She is tall, while/whereas her brother is rather short.

. yet (formal)/still

e.g. The fire was widespread, yet no property was damaged. My car is old. Still, it is in very
good condition.

+ on the other hand

e.g. Cars aren't environmentally friendly.

On the other hand, bicycles are. / Bicycles, on the other hand, are.

CLAUSES OF MANNER
They look as if /as though they are in a hurry.
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Clauses of manner are introduced with as if/as though and are used to express the way in which
something is done/said, etc.

. We use as if /as though after verbs such as act, appear, be, behave, feel, look, seem,
smell, sound, taste to say how somebody or something looks, behaves, etc.

e.g. He is acting as if /as though he's had bad news.

We also use as if /as though with other verbs to say how somebody does something.

e.g. She talks as if /as though she knows everything.

. We use as if /as though + past tense when we are talking about an unreal present
situation. Were can be used instead of was in all persons.

e.g. He spends his money as if /as though he was | were a millionaire. (But he isn't.) He
behaves as if /as though he owned the place. (But he doesn't.)

Note: We can use like instead of as if/as though in spoken English.

e.g. She looks like she's going to faint, (informal spoken English).

RELATIVE CLAUSES
A camel is an animal which/that lives in hot countries.
A computer is something which/ that we use for storing information.
A firefighter is someone who/that puts out fires and whose job is very risky.
Relative clauses are introduced with a) relative pronouns (who(m), which, whose, that) and b)
relative adverbs (when, where, why).

We use:
. who/that to refer to people.
. which/that to refer to objects or animals.

Who/which/that can be omitted when it is the object of the relative clause; that is, when there
is a noun or subject pronoun between the relative pronoun and the verb. It cannot be omitted when it is
the subject of the relative clause. We can use whom instead of who when it is the object of the relative
clause. Whom is not often used in everyday English.

e.g. a) | saw a friend. | hadn't seen him for years.

| saw a friend (who/whom/that) | hadn't seen for years. (Who/whom/that is the object, therefore
it can be omitted.)

b) I met a woman. She was from Japan.

I met a woman who/that was from Japan. (Who/that is the subject, therefore it cannot be
omitted.)

¢ whose instead of possessive adjectives (my, your, his, etc.) with people, objects and animals
in order to show possession.

e.g. a) That’s the boy — his bicycle was stolen yesterday.

That’s the boy whose bicycle was stolen yesterday.

b) That’s the building —its windows were smashed.

That's the building whose windows were smashed.

+We usually avoid using prepositions before relative pronouns.

e.g. a) The person to whom the money will be entrusted must be reliable, (formal English —
unusual structure)

b) The chair that you are sitting on is an antique. (usual structure)

c) The chair you are sitting on is an antique. (everyday English)

+Which can refer back to a whole clause.

e.g. He helped me do the washing-up. That was kind of him. He helped me do the washing-up,
which was kind of him. (Which refers back to the whole clause. That is, it refers to the fact that he
helped the speaker do the washing-up.)

+We can use the structure all/most/some/a few/half/none/two, etc. + of + whom/which.

e.g. a) He invited a lot of people. All of them were his friends.

He invited a lot of people, all of whom were his friends.
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b) He has a number of watches. Three of them are solid gold.

He has a number of watches, three of which are solid gold.

+That is never used after a comma or preposition.

e.g. a) The Chinese vase, which is on the coffee table, is very expensive. (NOT: ...that is on the
coffee table ...)

b) The bank in which the money was deposited is across the street. (NOT: The bank in that the
money...)

¢ We use that with words such as all, everything), something), anything), no(thing), none, few,
little, much, only and with the superlative form.

e.g. Is this all that you can do for me? (more natural than ...all which you can do ...) The only
thing that is important to me is my family. It's the best song that I've ever heard.

who/that (people) subject — cannot be omitted
who/whom/that(people) object — can be omitted
which/that (objects, animals) subject — cannot be omitted
object — can be omitted
whose (people, objects, animals) possession — cannot be omitted

RELATIVE ADVERBS

We use:

¢ where to refer to place, usually after nouns such as place, house, street, town, country, etc. It
can be replaced by which/that + preposition and, in this case, which/that can be omitted.

e.g. The house where he was born has been demolished.

The house (which/that) he was born in has been demolished.

s+when to refer to time, usually after nouns such as time, period, moment, day, year, summer,
etc. It can either be replaced by that or can be omitted.

e.g. That was the year when she graduated.

That was the year (that) she graduated.

¢ why to give reason, usually after the word reason. It can either be replaced by that or can be
omitted.

e.g. The reason why she left her job was that she didn't get on with her boss.

The reason (that) she left her job was that she didn't get on with her boss.

IDENTIFYING/NON-IDENTIFYING CLAUSES
There are two types of relative clause: identifying relative clauses and non-identifying relative
clauses. An identifying relative clause gives necessary information and is essential to the meaning of
the main sentence. It is not put in commas. A non-identifying relative clause gives extra information
and is not essential to the meaning of the main sentence. It is put in commas.

Identifying relative clauses are introduced with:

. who, which, that. They can be omitted if they are the object of the relative clause.
e.g. a) People are prosecuted. (Which people? We don't know. The meaning of the sentence is
not clear.)

People who/that lie in court are prosecuted. (Which people? Those who lie in court. The
meaning of the sentence is clear.)

b) The papers are missing. (Which papers? We don't know. The meaning of the sentence is not
clear.)

The papers (which/that) you gave me to check are missing. (Which papers? The ones you gave
me to check. The meaning of the sentence is clear.)

¢ whose, where, when, (the reason) why. Whose cannot be omitted. Where can be
omitted when there is a preposition. When and why can either be replaced by that or can be omitted.

e.g. @) The man was angry. (Which man? We don't know. The meaning of the sentence is not
clear.)
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The man whose car was damaged was angry. (Which man? The one whose car was damaged.
The meaning of the sentence is clear.)

b) The shop is near my house. (Which shop? We don't know.)

The shop where | bought this shirt is near my house. OR The shop | bought this shirt from is
near my house. (Which shop? The one I bought this shirt from.)

c) The day was the happiest day of my life. (Which day? We don't know.)

The day (when/that) I got married was the happiest day of my life. (Which day? The day I got
married.)

d) I was upset. This is the reason. (The reason for what? We don't know.)

| was upset. This is the reason (why/that) I didn't call you. (The reason I didn't call you.)

Non-identifying relative clauses are introduced with:

. who, whom, which. They cannot be omitted or replaced by that.

e.g. a) Jenny Ladd is my favourite author. (The meaning of the sentence is clear.) Jenny Ladd,
who has written a lot of successful books, is my favourite author. (The relative clause gives extra
information.

b) My cousin Peter is a doctor. (The meaning of the sentence is clear.)

My cousin Peter, who(m) you have just met, is a doctor. (The relative clause gives extra
information.)

c) His flat is modern and spacious.

His flat, which he bought two years ago, is modern and spacious.

. whose, where, when. They cannot be omitted.

e.g. a) The bride looked stunning. (The meaning of the sentence is clear.)

The bride, whose wedding dress was designed by Valentino, looked stunning. (The relative
clause gives extra information.)

b) Stratford-upon-Avon is visited by thousands of tourists every year.

Stratford-upon-Avon, where Shakespeare was born, is visited by thousands of  tourists every
year.

c) The best time to visit the island is in May. The best time to visit the island is in May, when it
isn't too crowded.

LINKING WORDS

Linking words show the logical relationship between sentences or parts of a sentence.

Positive Addition

and, both ... and, too, besides (this/that), moreover, what is more, in addition (to), also, as well
as (this/that) furthermore etc.

She is both intelligent and beautiful.

Negative Addition

neither... nor, nor, neither, either

Neither John nor David goes to university.

Contrast

but, although, in spite of, despite, while, whereas, ever though, on the other hand, however,
yet, still etc.

Sarah is kind but not very reliable.

Giving Examples

such as, like, for example, for instance, especially, in particular etc.

All the food was delicious, but the steak in particular was excellent.

Cause/Reason

as, because, because of, since, for this reason, due to, so, as a result (of) etc.

| stayed in bed because | felt ill.

Condition
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if, whether, only if, in case of, in case, provided (that providing (that), unless, as/so long as,
otherwise, or (else on condition (that) etc.

We took an umbrella with us in case it rained.

Purpose

to, so that, so as (not) to, in order (not) to, in order that, in case etc.

| took some paper and a pen so that | could make notes.

Effect/Result

such/so ... that, so, consequently, as a result, therefore, for this reason etc.

It was so cold that we decided to light a fire.

Time

when, whenever, as, as soon as, while, before, until/till after, since etc.

We did not leave until/till the babysitter arrived.

Place

where, wherever

We can't decide where to go on holiday this year.

Exception

except (for), apart from

The party was good fun, apart from the problem with the stereo.

Relatives

who, whom, whose, which, what, that

That's the horse which/that won the Grand National.

Listing Points/Events

To begin: initially, first, at first, firstly, to start/begin with, first of all etc.

First of all, we greeted the guests.

To continue: secondly, after this/that, second, afterwards, then, next etc.

Then, we offered them drinks.

To conclude: finally, lastly, in the end, at last, eventually etc.

Finally, we served them the meal.

Summarising

in conclusion, in summary, to sum up, on the whole, all in all, altogether, in short etc.

To sum up, | firmly believe that animals have the right to a happy life.

Yrenue y nepepoll YYeOHRIX TEKCTOB
Nel

YOUR FIRST INTERVIEW

With unemployment so high, and often scores of applicants chasing every job, you have to
count yourself lucky to be called for an interview. If it's your first, you're bound to be nervous. (In fact
if you're not nervous maybe your attitude is wrong!) But don't let the jitters side-track you from the
main issue - which is getting this job. The only way you can do that is by creating a good impression
on the person who is interviewing you. Here's how:

DO: & Find out as much as you can about the job beforehand. Ask the job centre or
employment agency for as much information as possible; & Jot down your qualifications and
experience and think about how they relate to the job. Why should the employer employ you and not
somebody else? & Choose your interview clothing with care; no one is going to employ you if you

look as though you've wandered out of a disco. Whether you like it or not, appearance counts. &) Make
sure you know where the interview office is and how to get there. Be on time, or better, a few minutes

early. {7 Bring a pen; you will probably be asked to fill in an application form. Answer all the questions
as best you can. And write neatly. The interviewer will be looking at the application during the

interview; he or she must be able to read it. 7 Have a light meal to eat, and go to the toilet. If you don't,
you may well be thinking about your inside during the interview.
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DON’T: {JEver walk into the interview chewing gum, sucking on a sweet or smoking. {J Forget
to bring with you any school certificates, samples of your work or letters of recommendation from
your teachers or anyone else you might have worked part-time for. {7 Have a drink beforehand to give
you courage. {7 The interview is designed to find out more about you and to see if you are suitable for
the job. The interviewer will do this by asking you questions. The way you answer will show what
kind of person you are and if your education, skills and experience match what they're looking for.

DO: ) Make a real effort to answer every question the interviewer asks. Be clear and concise.
Never answer 'Yes' or 'No' or shrug. &7 Admit it if you do not know something about the more technical
aspects of the job. Stress that you are willing to learn. &) Show some enthusiasm when the job is
explained to you. Concentrate on what the interviewer is saying, and if he or she asks if you have any
questions, have at least one ready to show that you're interested and have done your homework. & Sell
yourself. This doesn't mean exaggerating (you'll just get caught out) or making your experience or
interests seem unimportant (if you sell yourself short no one will employ you). & Ask questions at the
close of the interview. For instance, about the pay, hours, holidays, or if there is a training programme.

DON'T: & Forget to shake hands with the interviewer. {J Smoke or sit down until you are
invited to. & Give the interviewer a hard time by giggling, yawning, rambling on unnecessarily or
appearing cocky or argumentative. & Ever stress poor aspects of yourself, like your problem of getting
up in the morning. Always show your best side: especially your keenness to work and your sense of
responsibility.

After the interview:

Think about how you presented yourself: could you have done better? If so, and you do not get
the job, you can be better prepared when you are next called for an interview. Good luck!

READING: According to the text below, are the following statements true or false?

1. Good-looking people are often more successful than others.

2. British Airways does not allow its pilots to work if they are 20 per cent overweight.

3. Attractive women have problems reaching managerial positions.

4. Morphopsychology is sometimes used as the only criterion when selecting candidates.
5. Employers' attitudes to ‘'unfair' recruitment practices have not changed.

No2
Structure of the Business Letter

We can’t imagine business without communication. Business is made through communication.
It can be face-to-face conversation organized in the office or at the restaurant or business
correspondence. It can be held with the help of regular mail or E-mail.

A business letter is the principal means used by a business firm to keep in touch with its
customers. According to the purpose of the letter there may be different kinds, e.g. a letter of request, a
memo (memorandum), a letter of advice, an invitation letter, a congratulation letter, a letter of thanks
(gratitude), a letter of apology, an enquiry letter, a letter of guarantee, a letter of complaint, a letter of
claim, an order letter, etc.

There are special rules to organize a business letter in a right way. The business letter consists
of several parts.

First you should write your own name and address (in the right up corner), telephone numbers,
and then write down the title, name and address of the recipient. Always type the date, in the logical
order of day, month, year (10th November 20...).

It is important to use the correct title of the person you are addressing to:

Dr. — means doctor (a person, who has Doctor’s degree or PhD);

Professor — if you are addressing the professor;

Mr. / Sir — if you are addressing a male, but is not sure in his title;

Mrs. — if you are addressing a female (married);

Miss — if you are addressing a female (single);

Ms — if you are addressing a female (married or unmarried businesswoman);
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Madam — addressing a female if you are not sure in her family status.

The salutation is the greeting with which every letter begins. Opening salutation is typed in
the left-hand corner. There are several types of opening salutation:

Dear Sirs — to a company;

Dear Sir —to a man if you do not know his name;

Dear Madam —to a woman if you do not know her name;

Dear Sir or Madam —to a person if you know neither the name, nor sex;

Gentlemen — the most common salutation in the United States.

If your correspondent is known to you personally the warmer and more friendly greeting, Dear
Mr ... is preferred.

The message forms the body of the letter and is the part that really matters.

Some letters are very short and may consist of only one paragraph. Many others have three
paragraphs: Introduction (why are you writing?), Details (facts, information, instructions), Action
(what action will you take?).

Finishing the letter is a polite way of bringing a letter to a close and you should write one of
the following phrases:

Yours sincerely; Truly yours, Yours faithfully sign the letter and put your (title), name and
surname.

Business letters have to be written (typed) accurately in plain language.

Post-Reading

1. Explain the following.

1) face-to-face conversation

2) the principal means

3) the salutation

4) the message

5) plain language

2. Match the following attributes on the left with a suitable noun on the right.

1. logical a. address

2. capital b. sirs

3. mailing c. order

4. dear d. greeting

5. customary e. letter

3. Match the English word combinations with the Russian equivalents.

1. to sign a letter a. MOAJEeP>KMBATh KOHTAKT

2. to refer to a letter b. umeTh 3HAUEHUE I KOTO-THOO

3. to enclose documents C. MOANMUCATH TUCHMO

4. to keep in touch with d. pacmonoXuTh aapec

5. to match a style €. mpuJIarath JOKyMEHTbI

6. to matter to somebody  f. coorBeTcTBOBaTH CTHIIIO

7. to set out an address g. CCBLIATHCS HA IMCHMO
4. Complete the sentences with the words: to mean (3HauuTh; moapasymeBath); meaning
(3HaYeHue; CMBICIT); Means (cpeacTBo; cnocob); by means of (mocpeacTsom)

1. Business letters may be defined as a through which information is communicated
in writing in the process of business activities.

2. One word can have several (s).

3. Doing business (s) working out agreements with other people.

4. Students are selected for scholarships an open competition.

5. What does business ?

5. Answer the questions below.

= What is a business letter?

= What types of business letters do you know?

What parts does a business letter consist of?
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=  Why is the language style very important for business letter writing?

6. Find in the text the information about the parts of a business letter and describe them:
a) the date;

b) the name and address;

¢) the salutation;

d) the message;

e) the complimentary closure;

f) the signature.

Ne3
An Academic Conference

The best way to exchange ideas, learn new things and expand your network is to become
involved in groups relevant to your craft. This can be through user groups for a particular software
environment you work with, or professional associations.

There are plenty of websites and forums that enable professionals to engage with one another
online, but nothing seals a bond like face-to-face activities.

The ability to communicate your ideas to audiences will raise your profile to new levels.

The Academic Conference presents a challenge to interaction with other scientists. They
regularly take part in conferences and discussions around the world.

A researcher receives an email about the opportunity to submit a proposal to be a presenter at
the conference.

An academic conference or symposium is a conference for scholars and scientists to present
and discuss their work. Together with academic or scientific journals, conferences provide an
important channel for exchange of information among researchers.

Conferences are usually composed of various presentations. They tend to be short and concise,
with a time span of about 10 to 30 minutes. The work may be bundled in written form as academic
papers and published as the conference proceedings. They are published to inform a wider audience of
the material presented at the conference.

A conference usually includes a keynote speaker (ocnoBnoii mokmamuuk). The keynote lecture
is longer, lasting up to an hour and a half. Conferences also feature panel discussions, round tables on
various issues and workshops.

Prospective presenters are usually asked to submit a short abstract of their presentation.
Nowadays, presenters usually base their talk around a visual presentation that displays key figures and
research results.

At some conferences, social or entertainment activities such as tours and receptions can be part
of the programme. Business meetings for learned societies (Hay4noe obrecTBo) Or interest groups can
also be part of the conference activities.

Academic publishing houses may set up displays at large conferences. Academic conferences
fall into three categories:

a) the themed conference, a small conference organised around a particular topic;

b) the general conference, a conference with sessions on a wide variety of topics, often
organised by regional, national, or international learned societies, and held annually or on some other
regular basis;

c) the professional conference, large conferences not limited to academics (maydmbie
pabortuuku) but with academically related issues.

Traditional conferences mean participants have to travel and stay in a particular place. This
takes time. And an online conference uses the Internet, and participants can access the conference from
anywhere in the world and can do this at any time, using browser software. Participants are given a
password to access the conference and seminar groups.

The conference is announced by way of a Call for Abstracts, which lists the topics of the
meeting and tells prospective presenters how to submit their abstracts.
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Submissions take place online. An abstract is a brief summary of a research article, and is often
used to help the reader quickly ascertain the purpose of the paper.

An academic abstract typically outlines four elements of the work:

a) the research focus (statement of the problem) — an opening sentence placing the work in
context, and one or two sentences giving the purpose of the work ;

b) the research methods used — one or two sentences explaining what was (or will) be done;

c) the results of the research — one or two sentences indicating the main findings;

d) the main conclusions — one sentence giving the most important consequence of the work.

The typical abstract length ranges from 100 to 500 words.

Post-Reading

1. Explain the following.

1) to submit a proposal

2) scholars and scientists

3) tend to be short and concise

4) a time span

5) the conference proceedings

6) submissions

2. Match the pairs of synonyms from A and B and translate them.

AB

1. brief a. article

2. scientist b. due to

3. paper c. abstract

4. because of d. scholar

5. summary e. tend

6. have a tendency f. concise

3. Match the verb on the left with a suitable item on the right. Use each item once.
1. run a. to a conclusion

2. participate b. a deadline for papers

3. announce c. a keynote speaker

4. introduce d. in a panel discussion

5. publish e. on the screen

6. come f. conference proceedings

7. display g. a workshop

4. Translate the words in brackets.

1. Our university hosted an (nayunas xkoudepennus) last week.

2. Write your (annoranus) after the rest of the (crates) is completed.

3. (Craren) accepted for the conferences were published in the (maTepuansr koHbepeHIwn).

4. This (mayunoe o6GmiectBo) Offers its membership to those who have an interest in civil
engineering.
5 The conference committee decided to postpone the (kpaiinuii cpok) for submitting (resucer)
by one week.
. Answer the questions below.
What types of academic conferences are there?
What are presenters usually asked to do?
What is a call for abstracts?
What does an academic abstract outline?
6. Find in the text the information about the organisation of academic conference and
describe it:
a) a keynote lecture;
b) the submission of abstracts;
¢) social and entertainment activities at conferences;
d) types of academic conferences;

= = = Ol
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e) a call for abstracts.

Ne 4
INNOVATION

The term innovation derives from the Latin word innovatus (to renew or change). Although the
term is broadly used, innovation generally refers to the creation of better or more effective products,
processes, technologies, or ideas that are accepted by markets, governments, and society. Innovation
differs from invention or renovation in that innovation generally signifies a substantial positive change
compared to incremental changes.

Inter-Disciplinary Views. Due to its widespread effect, innovation is an important topic in the
study of economics, business, entrepreneurship, design, technology, sociology, and engineering. In
society, innovation aids in comfort, convenience, and efficiency in everyday life. For instance, the
benchmarks in railroad equipment and infrastructure added to greater safety, maintenance, speed, and
weight capacity for passenger services. These innovations included changing from wood to steel cars,
from iron to steel rails, stove-heated to steam-heated cars, gas lighting to electric lighting, diesel-
powered to electric-diesel locomotives. By mid-20th century, trains were making longer, more
comfortable, and faster trips at lower costs for passengers. Other areas that add to everyday quality of
life include: the innovations to the light bulb from incandescent to compact fluorescent and LEDs
which offer longer-lasting, less energy-intensive, brighter technology; adoption of modems to cellular
phones, paving the way to smart phones which meets anyone’s internet needs at any time or place;
cathode-ray tube to flat-screen LCD televisions and others.

Business and Economics. In business and economics, innovation is the catalyst to growth. With
rapid advancements in transportation and communications over the past few decades, the old world
concepts of factor endowments and comparative advantage which focused on an area’s unique inputs
are outmoded for today’s global economy. Now, as Harvard economist Michael Porter points out
competitive advantage, or the productive use of any inputs, which requires continual innovation, is
paramount for any specialized firm to succeed. Economist Joseph Schumpeter, who contributed greatly
to the study of innovation, argued that industries must incessantly revolutionize the economic structure
from within, that is innovate with better or more effective processes and products, such as the shift
from the craft shop to factory. In addition, entrepreneurs continuously look for better ways to satisfy
their consumer base with improved quality, durability, service, and price which come to fruition in
innovation with advanced technologies and organizational strategies.

One prime example is the explosive boom of Silicon startups out of the Stanford Industrial
Park. In 1957, dissatisfied employees of Shockley Semiconductor, the company of Nobel laureate and
co-inventor of the transistor William Shockley, left to form an independent firm, Fairchild
Semiconductor. After several years, Fairchild developed into a formidable presence in the sector.

Eventually, these founders left to start their own companies based on their own, unique, latest
ideas, and then leading employees started their own firms. Over the next 20 years, this snowball
process launched the momentous startup company explosion of information technology firms.
Essentially, Silicon Valley began as 65 new enterprises born out of Shockley’s eight former
employees.

Organizations. In the organizational context, innovation may be linked to positive changes in
efficiency, productivity, quality, competitiveness, market share, and others. All organizations can
innovate, including for example hospitals, universities, and local governments. For instance, former
Mayor Martin O’Malley pushed the City of Baltimore to use CitiStat, a performance-measurement10
data and management system that allows city officials to maintain statistics on crime trends to
condition of potholes. This system aids in better evaluation of policies and procedures with
accountability and efficiency in terms of time and money. In its first year, CitiStat saved the city $13.2
million. Even mass transit11systems have innovated with hybrid bus fleets to real-time tracking at bus
stands. In addition, the growing use of mobile data terminals in vehicles that serves as communication
hubs between vehicles and control center automatically send data on location, passenger counts,
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engine performance, mileage and other information. This tool helps to deliver and manage
transportation systems.

Sources of Innovation. There are several sources of innovation. General sources of innovations
are different changes in industry structure, in market structure, in local and global demographics, in
human perception, mood and meaning, in the amount of already available scientific knowledge, etc.
These also include internet research, developing of people skills, language development, cultural
background, Skype, Facebook, etc. In the simplest linear model of innovation the traditionally
recognized source is manufacturer innovation. This is where an agent (person or business) innovates in
order to sell the innovation. Another source of innovation, only now becoming widely recognized, is
end-user innovation. This is where an agent (person or company) develops an innovation for their own
(personal or in-house) use because existing products do not meet their needs. End-user13 innovation is,
by far, the most important and critical source of innovation. In addition, the famous robotics engineer
Joseph F. Engelberger asserts that innovations require only three things: 1) a recognized need; 2)
competent people with relevant technology; and 3) financial support.

Innovation by businesses is achieved in many ways, with much attention now given to formal
research and development (R&D)14 for "breakthrough innovations. "R&D help spur on patents and
other scientific innovations that leads to productive growth in such areas as industry, medicine,
engineering, and government. Yet, innovations can be developed by less formal on-the-job
modifications of practice, through exchange and combination of professional experience and by many
other routes. The more radical and revolutionary innovations tend to emerge from R&D, while more
incremental innovations may emerge from practice — but there are many exceptions to each of these
trends.

An important innovation factor includes customers buying products or using services. As a
result, firms may incorporate users in focus groups (user centred approach), work closely with so
called lead users (lead user approach) or users might adapt their products themselves. Regarding this
user innovation, a great deal of innovation is done by those actually implementing and using
technologies and products as part of their normal activities. In most of the times user innovators have
some personal record motivating them. Sometimes user-innovators may become entrepreneurs, selling
their product, they may choose to trade their innovation in exchange for other innovations, or they may
be adopted by their suppliers.

Nowadays, they may also choose to freely reveal their innovations, using methods like open
source. In such networks of innovation the users or communities of users can further develop
technologies and reinvent their social meaning.

Notes:

. Renovation — 1) BoccTaHoBIeHNE, PEKOHCTPYKIIHKS; 2) OOHOBJICHHE, OCBEIKEHHE.

. Incremental — mosramnueIii (Hap. 0 BHEAPEHUU TEXHUYECKHX CPEJICTB).

. Benchmark — sranon, cranmapr.

. LED — (light-emitting diode) cetoanox, CHUI.

. Cathode-ray tube -snexkrponHo-y4eBas Tpyoka, DJIT.

. Flat-screen LCD television — J)KK-teneBuaeHue.

. Comparative advantage — cpaBHUTEIBLHOE PECUMYILECTBO/OTINYHE.

. Inputs — BJIOKCHMU, 3aTPAThl, ”YHBECCTUILIUH.

. Start(-)up — "crapran" (HegaBHO co3maHHas GpUpMa, OOBIYHO HHTEPHETKOMITAHHS).

10. Performance-measurement — u3mMepeH#e MPON3BOIUTEITHHOCTH.

11. Mass transit — o01IeCTBEHHBIN TPAHCIIOPT.

12. Data terminal — TepmMuHan TaHHBIX.

13. End-user — KoHeYHbIH TOJIL30BATENb.

14. Research and  development (R&D) -  Hay4HO-HCCIENOBATEIbCKHUE  H
ONBITHOKOHCTpYKTOpCckue padotel; HUP u OKP.
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Ne§
AHHOTAILIASI HAYUYHOM CTATBH (Abstract)

AHHOTaHHefI Ha3bIBACTCA KPATKOC U BMCCTC C TCM HCYUCPIIBIBAIOIICC M3JIOKCHHUC COJACPIKAHUA
HaquOfI CTaTbH, IMOMCEIIACMOC HCIIOCPCACTBCHHO IIOCJIC 3arjiaBusd M TOHATHOC BO3MOXKHO boitee
IIMPOKOMY Kpyry umrtareneil. Kak mpaBuio, aHHOTalMsi HE COJEPKUT KaKUX-IHO00 (opMyn HiIu
U(POBBIX JTaHHBIX, UMeeT o00beMm, He mpebimatomuii 1200-1600 meyaTHBIX 3HAKOB, W SIBIISETCS
3aKOHUEHHOM JIOTMYECKOW eAMHULEH, NAloUleil YMTaTeN0 BO3MOXHOCTh OOOCHOBAHHO PEIINTh,
CICAYCT €My YUTATb JAHHYI0O HAYUYHYIO CTAaTbIO WM HET. ITo CpaBHCHHUIO C OCTAaJIbHBIM TCKCTOM
HAyYHOW CTaThu aHHOTAIUs HaOupaercs Oojee menkuM xupHbIM mmpudTom (bold face, lower case
print) 1 Mo 06beMy BBOJIMMON HHPOPMALIMU 3aHUMAET MMPOMEKYTOYHOE TTOJI0KEHUE MEXK/TY 3ariIaBHeM
(Title) u BBenenuem (Introduction).

B anHoTamum momemiaroTcs CBeleHUS 00 O0OmeM HampaBlIeHWH, 3ajJadax U Iesx
HCCIICA0BaHWsA, IMMPUBOANUTCA OoJtee KOHKPETHOC OIMMCAHUE TCMATHKU pa60T, BBITIOJIHEHHBIX JAaHHBIM
ABTOPOM, IMOACHACTCA MCTOJ HCCIICAOBAHUA, KPATKO H3JIArarOTCA MOJYUCHHBIC TCOPECTUYCCKUC H
SKCIEPUMEHTAJIbHbIE PE3YNbTAaThl U (HOPMYIHUPYIOTCS OOIME BBIBOJbI, KOTOPHIE MOKHO ClI€NaTh Ha
OCHOBAaHMMU JOTUX PE3YJIbTATOB. IIo CBOCMY COJACPKAHUIO W MCTOAAM HCCIICAOBAHUA AQHHOTALWN
HAayY4YHBIX cTareit noApasaAC/IsAOTCA Ha TPpU OCHOBHBIX THUIIA:

(a) AHHOTaIMN HAYYHBIX CTAaTEH, U3JIAralOlIuX PE3YJIbTaThl OPUTMHAIBHBIX TEOPETUUECKHUX
1 (UJI1) 3KCTIEpUMEHTANIBHBIX UCCIIEIOBAHU, BBITIOJTHEHHBIX aBTOPaMH;

(6) AmnHOTamMu O0O0OOIIAOIIMX HAy4YHBIX CTaTed, IMOCBSAIIEHHBIX PacCHpPOCTPAHEHUIO
IMOJIYYCHHBIX PE3YJIbTAaTOB Ha APYIruc oOmactu n 3aHUMAIOMIUX TPOMEKYTOYHOC IOJIOKCHHUE MCEKIY
OpUTrHHAJIbHBIMHA UCCIICAOBAHUAMU U 0630paM1/1 JUTEPATYPHI;

(B)  AHHOTaIMu 0030pHBIX HAYYHBIX CTaTeH.

[Ipumepom aHHOTAUMKM HAYYHOW CTAaThbU, B KOTOPOM M3JIaratoTCsl PE3ybTaThl BBHINOJHEHHOW aBTOPOM
OPHUTHHAIBLHOU MCCIIEIOBATEIHCKON PAOOThI, MOXKET SBISATHCS CIACAYIONUNA TEKCT:
TEXT1
Supersonic Aerodynamic Characteristics of a Tail-Control Cruciform Maneuverable Missile
With and Without Wings

The aerodynamic characteristics for a winged and a wingless cruciform missile are examined.
The body was an ogive-cylinder with a forebody and had cruciform tails that were trapezoidal in
planform. Tests were made both with and without cruciform delta wings for different Mach numbers,
roll attitudes, angles of attack, and tail control deflections. The obtained experimental results indicate
that the winged missile with its more linear aerodynamic characteristics and higher lift-curve slope,
should provide the highest maneuverability over a large operational range. The wingless missile, with
a lower lift-curve slope and more nonlinear characteristics but with lower minimum drag, might be
more suitable for missions where acceleration time is important and where lift can be generated from
high dynamic pressure incurred at low altitudes or at higher Mach numbers.

[Ipumepom anHOTaMK 00OOIIAIOIIEH HAYYHOW CTaThbU, MOCBSIIEHHONW PACIPOCTPAHEHUIO YKE
HU3BCCTHBIX PE3YJIbTATOB Ha OIM3KUE WA COCCOAHUC oOmactu HCCHGHOB&HHﬁ, MOKCT CIIYKHUTb
CHEAYIOIIUN TEKCT

TEXT 2
Prospects for Advanced Rocket-Powered Launch Vehicles

The potential for advanced rocket-powered launch vehicles to meet the challenging cost
operational, and performance demands of space transportation in the early 21st century is examined.
Space transportation requirements from recent studies underscoring the need for growth in capacity in
support of an increasing diversity of space activities and the need for significant reductions in
operational and life-cycle costs are reviewed. Fully reusable rocket powered concepts based on
moderate levels of evolutionary advanced technology are described. These vehicles provide a broad
range of attractive concept alternatives with the potential to meet demanding operational and co