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Meroanueckue ykKa3aHUsl aJpECcOBaHbl CTyAEHTaM, OOydaromuMmcs II0
HarnpaBJieHHI0 ToAroToBku 25.05.04 TopHoe naeno, W mpu3BaHbl 00ECHEYUTH
b dexTuBHYIO0 caMocTosTeNbHYI0 padoTy 1o kypey « TMJIPOMEXAHUKA».

dopMa KOHTPOJISE CAMOCTOSITENIbHON pabOThI CTYICHTOB — ITPOBEpPKa Ha
MPAKTUYECKOM 3aHSTHH, KOHTPOJIbHbIE PA0OTHI, 3aUeT.

®OPMBbI 1 COEPXKAHUE CAMOCTOSTEJIBHON PABOThI

PacuyerHo-rpadguyeckas padora

PacuerHo-Tpaduueckue paboThI BHIMOIHSAIOTCS IO METOAMYECKON JTUTEPATypE, U3AaHHON
Kadeapoit:

Yacc C. U. [Teker]: ['mapomexannka. Coopuuk 3amay. — ExatepunOypr: Uzn-so YITY,
2010. - 145 c.

UYacc C. U. [Tekcr]: I'mnpasnuka. 'mapomexannka. COOpHUK 337a4 ¥ KOHTPOJBHBIX 3a/laHUMN. —
ExarepunOypr: M3zn-so YITYVY, 2009. — 137 c.

Homepa BapuanToB Oepyrcs 1O HOMEpPY B CHUCKE TPYIIbl HIM Ha3HAYaKOTCA
npernoiaBaTeneM, HoMepa 3aJaHuii OepyTCs 1Mo TabIuIe.

Meroanueckue peKOMEHJAalMU Uil PELICHU 3a0a4 U IPUMEPBI I CaMOCTOSITEIBLHOIO
pelIeHus MPUBEICHBI B YIEOHBIX TOCOOHSX:

bebennna T.IT: T'mapomexanuka: Koncnekr nekuuii. — Exkarepun0Oypr: M3a-so YITY, 2016. — 224 c.

Yacc C. U.: I'mapaBnuka, ruapomMexaHuka. MexaHuKa XHJAKOCTUM U raza. YueOHoe
nocobue. — Exkarepunoypr: Uzn-so YITYVY, 2013. - 215 c.

TemaTuka pacyeTHO-Tpauyecknx pador:

1. Onpenienenyie JaBia€HUS B TOUKE KUIKOCTH, IPUOOPHI 1151 U3MEPEHUS JaBICHHUS.
['unpocraTueckuii 3aKoH pacrpeeneHus AaBieHus, 3akoH [lackans.

2. AnanuTHueckuil MeTo 1 rpad0aHaATUTHYECKUI METO/T OTIpeIeNIeHUs CUJIbl Ha MIIOCKUE
MIOBEPXHOCTH.

3. Onpenenenue Culbl 1aBJeHUsI HA KPUBOJIMHEWHbIE TOBEPXHOCTH, 3aKOH ApXHMeEa.

4. JlamuHapHBIA U TypOYJIEHTHBIN peXUMBI ABMXKEHUS, THIPABINYECKUE CONTPOTUBIICHMUS,
pacyeT mIpOCThIX KOPOTKUX TPYyOOIIPOBOIOB.

5. DneMeHTBI pacyeTOB CIOXKHBIX TPYOOIPOBOIHBIX CUCTEM.
JUis  MOArOTOBKM K  IPAaKTHMYECKUM  3aHATHSAM  IIPENojaBaTellb  MOXET  IPUBJIEKATh
JIOTIOJIHUTEIIbHYIO JINTEPATYPY, a TAKKE Pa3JaTOYHbI MaTepHAll.

Iloozomoska k KonmpoabHoU pabome IPOBOJUTCS CTYAEHTOM CaMOCTOSTEIBLHO B paMKax
YacoB, BBIJICTICHHBIX Ha CAMOCTOSITENILHYIO pabOTy B y4eOHOM IIIaHE.



KontpoabHnas pabdora Ne 1

1.Jlath TOHATHE BS3KOCTH JKHUIAKOCTH. lIpenctaButh KOIPPUIMEHTHI, XapaKTEpHU3YIOUIUE
BA3KOCTb JKUKOCTH, EAMHULIBI U3MEpeHus KoddduimeHToB. 3anucars 3akoH HeloToHa.

2.IIpeacraButh gaBiaenue Pp=720 MM pT. CT. B eIMHUIIAX U3MepeHus cucteMbl CH.

3.0npenenuth Kakoe JaBJICHHE — MaHOMETPUYECKOE WM BaKyyM — IIOKa3bIBaeT
MaHOBaKyyMMETp, €clii a0COIFOTHOE JaBJICHHUE B U3MepsieMoii obmactu paBHo 68 klla. Bennunny
JIABJICHUS TIPEJICTABUTH B Oapax.

4.0mpenenuTh JaBICHUE B pe3epByape, 3aloJIHEHHOM BOIOH, Ha riyoumne h = 1,2 M, eciu
U30BITOYHOE JIaBJICHNE HAa TOBEPXHOCTH JKUIAKOCTH Puss=0602 klla.

5.ChopmynupoBaTh 3aKOH Apxumena.

3amaua

[HapoBoit cocyn pamuycom I = 0,4 M, 3amnoJIHEHHbIA BOJOM, BHUCUT Ha THATE,
NPUKPEIUIEHHON K ero BepxHel mnosjoBuHe. HailiTm naBieHue B LieHTpe cocyaa (IOKa3aHue
IPYKUHHOTO MaHOBakyymMMmeTpa MB), npu KOTOPOM HHXKHIOIO MOJIOBUHY COCY[a, UMEIOILYIO
cury Tsokectd G =1500 H, moxHO He 3akperuisite. KakuM 1omkHO OBITH MOKa3aHue mpubopa,

CCJIN CUITY TAKCCTHU HC y‘II/ITI)IBaTB?




KontpoabHas padora Ne 2

1.3anmcare hopmyny cBsizu K0 (DUIIMEHTOB BA3KOCTH: JUHAMUYECKOTO L |
KHHEMaTHYECKOTO V.

2.IlpencraButh nasienue p = 1,2 aT B equHunax uzmepenus cucremol CU.

3.0npenenuts abCOMIOTHOE JaBIICHHE B pe3epByape, 3arloJIHEHHOM BO3/IyXOM, €CIIU TOKa3aHue
BaKyyMMETpa, YCTAaHOBJIEHHOTO Ha pe3epByape, paBHO pPpax=0,6 aT.

4.0mnpenenuTh KakuM OyIeT moKa3anue MaHomerpa (B 6ap), yctaHOBJACHHOTO Ha rinyoune h =1,2
M OTKPBITOTO pe3epByapa, 3aroIHeHHOro Oen3uHoM. IInoTHOCTS GensuHa pe= 700 Kr/me.

5.3anmcare quddepeHnnaibHbie ypaBHEHUS! PABHOBECHS YKHUIKOCTH.

3agaua

Onpenenuts CUTy IaBlIEHUS BOJIbI HA MOTyc(hepruiecKkoe JHO pe3epByapa paauyca r
= 1 M, eciii oKa3aHue MaHoMeTpa M, yCTaHOBICHHOTO Ha pacCTOstHUU N = 1,3 M, paBHACTCS Pran=

0,2 6ap.




KonTtpoabnas padora Ne 3.

1.late oHsATHE (HPU3UYECKOTO CBONCTBA KUAKOCTH CHCUMAEMOCHLD.
[TpuBectu popmyny kodddunreHTa 00BEMHOTO CHKATHSL.

2.IlpencraButh naBinenue p = 196 xlla B armocepax TexHudeckux (ar).

3.MaHOoMeTpHYECKOE JaBJICHUE B U3MEPSIEMOM 00JIaCTH PABHO Puvan = 32 Klla. 3anucaTs BeMUnHy
a0COJIFOTHOTO JJaBJIEHUS B 00J1aCTH U3MEPEHUSI.

4.M30bITOYHOE /1aBJICHHE HA TIOBEPXHOCTH Macja B 3aKPbITOM pe3epByape paBHO puss= 0,13 at. Ha
KaKou riyouHe h ycTaHOBJIEH MaHOMETp, €CIIM €ro MOKa3aHUue PaBHO Puan= 0,31 ar; MIOTHOCTH

Macia py= 900 kr/m>.

5.3anucarh rUAPOCTATUYECKUM 3aKOH paclpeiesieHUs JaBJICHNUS.

3amaua

Onpenenuts yeunue N, KOTopoe HaJlo NPUIOKUTH K IITOKY HOPIIHSA IS yAepKaHUS €ro
Ha MecTe, eCJIM MoKa3aHue MaHoBakyymerpa pme= 0,5 atu, nuametp mroka d = 100 MM, BeicoTa
YPOBHS Macia Hajl ockio mToka H = 1,5 M, mnoTHOCTS Macna pw = 800 kr/m’.
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KonTtpoabHnas padora Ne 4

1.[laTh moHsATHE PUINIECKOTO SIBIICHUS KAGUMAUUA.
2.IIpeacraButh gaBiaenue p = 500 MM pPT.CT. B eIMHULIIAX U3MepeHus cucteMbl CH.

3.BakyymmeTpudeckoe JaBICHHE B K3MEPSAEMOI 00J1acTH PaBHO Pra—=3 8 KI1a, 3amucarh BETMYUHY
a0COJIFOTHOTO JJaBJIEHUS B 00JIaCTH U3MEPEHUSI.

4.0npenenuTh, KAKUM JOJDKHO OBITH JTaBJICHHE HA TIOBEPXHOCTH Maciia 3aKpPBITOTO pe3epByapa,
€CITM IToKa3aHue MaHoMeTpa Ha Tiayoune h = 0,8 M paBHO pyas= 0,12 at. [110THOCTH Macia MPUHATH

paBHO# py =900 kr/m3.

5.Cpopmynuposats 3akoH I[lackars.
3aoaua

Onpenenuth nMokazanue MaHoMmerpa M B IICHTpe OOKOBOW CTEHKH pe3epByapa ¢ BOJOM, a
Takke ycunue N, npusiokeHHoe K 3all0pHOMY YCTPOMCTBY IJIOCKOM KBaJpaTHOM KpBILIKUA B ripu

creayomux gaHubx: Z=3m; h=2m;a=1m.
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KonTpoabHas padora Ne 5

1.JIaTb TMOHSTHE THUAPOCTATUYECKOTO AaBieHus. CBOHCTBa THMIPOCTATUYECKOTO JIaBJICHUA.
Ennnunel usmepenus nasieHus B cucreme CU.

2.IlpencraButh gasnenue p = 200 mm pt. cT. B [1a.

3.0mnpenenuTb, Kakoe JaBlIeHUE, MAHOMETPUUYECKOE WK BaKyyM, [TIOKa3bIBAET MaHOBAKYYMMETP
U €ro BEJINYMHY, eclii a0COMI0THOE JaBJIEHHE B U3MEpsieMOol 001acTi paBHO Pase= 0,8 aT.

4.0npenenuth, KakuM Oy/eT MOKa3aHHe MaHOBaKyyMMeTpa Ha riryoune h = 2,2 M 3akpsiTOoro
pe3epByapa, 3allOJHEHHOIO  BOJOWM, €CIM Ha IOBEPXHOCTH JKUAKOCTH  JIEHCTBYET

BaKyYMMETPUUYECKOE IaBJIECHUE Pra— 0,1 aT.
9

5.J1ath onpeneneHre CBOMCTBA )KUAKOCTU 8A3KOCHLb.

3agaua

Onpenenuts CUITy IaBlEHUS Ha KPBIIIKY MacioOaka AB, ecnu noka3anue neezomerpa H
=400 MM, yros HakJIOHa KpbIKH @ = 45°. B ceuenun 6ak umeeT popmy KBajapaTa co CTOPOHOM

a = 200 mm. [TnotHOCTE Macna Py = 900 kr/m®.
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KonTpoabHas padora Ne 6
1. JlaTb MOHATHE MJIOCKOCTH YPOBHS, IPE/ICTABUTh YpaBHEHHE IJIOCKOCTU YPOBHSI.

2. IIpeacraButh nepeBoj AaBieHus p =1,2 at B M BOJ.CT., B [1a.

3. Harp mnoHsTHE aOCONIOTHOrO JaBJCHHUsS. 3amucath aOCONIOTHOE JaBJICHHE IIPU
MaHOMETPUYECKOM JABICHUH Pyan= 32 Klla.

4. TlokazaHue MaHOMETpPA Ha OINpPENEICHHON IIyOuHE B OTKPBITOM pe3epByape C BOJOW PaBHO
Puan=0,14 ar. Onpenenutb, Kak U3MEHUTCS MMOKa3aHUE MAaHOMETpPAa Ha TOH ke TIyOWHe, eCiH

pesepByap 3aIloIHATh MACIIOM IJIOTHOCTEIO 0 y= 800 Kr/M°,

5. HapucoBaTh cxeMy Ibe30oMeTpa JUIsl U3MEPEHUS A0COIIOTHOTO JaBICHMUS.

3amaua

Bona, momaBaemas mox gaeiacHueM p = 2,5 atu mo tpyde d = 150 mm, 3amonHseT
pe3epByap. OmnpenenuTs MUHHUMaJIbHO HeoOXoaumbld auameTrp D miapooOpa3HOro moruiaBKa,
o0ecrevynBaroIInii aBTOMAaTHYECKOE 3aKPBITHE KJIallaHa MMPU HAIMlOJIHEHUU pe3epByapa, ecliu: a =

100 mm; b =500 mm. CoOCTBEHHBIM BECOM phbluara, KjanaHa U moruiaBka npeHeopedb

_P_ o r ‘\




KonTtpoabnas pabora Ne 7
1. 3anucats OCHOBHOE YpaBHEHHME I'MIPOCTATUKU, IOSICHUTH BCE BXOAIIME B HETO IapaMeTpBhl.
2. IlpencraButh nasinenue p = 1,6 at B equHunax uamMepenus cucremsl CU.

3. Jlate moHsiTHE aOCOJIOTHOTO NABJICHHS. 3alucaTh BEIUYHUHY aOCONIOTHOTO JABICHUS IPH
BAKYyMMETPHUUYECKOM JAaBJICHUH Prax= 38 Klla.

4. IlokazaHne MaHOMETpa Ha OINPEIEJICHHOW IIyOWHE OTKPBITOIO pe3epByapa, 3alOJTHEHHOTO
GEH3MHOM IUIOTHOCTBIO Poex= 700 Kr/M°, paBHO pyvar= 0,12 ar. Kak u3MeHHTCS MokasaHue
MaHOMeTpa Ha Toil e riTyOuHe, eCJTH pe3epByap 3aM0JTHHTh MACIOM IIIOTHOCTBIO Pyac= 900 Kr/m>.

5. Mo kakoii popmyre crieayeT onpeaensaTh CHITy TaBICHUS KUIKOCTH Ha TUIOCKYIO CTCHKY, €CITH
Ha CBOOOJHOW TIOBEPXHOCTH JKUAKOCTU JIEHCTBYEeT aOCONIOTHOE JaBieHHE po OoJblie
atMoc(epHOro, a He CMOYCHHAs CTOPOHA CTEHKU HAXOIUTCS MO aTMOC(EPHBIM JaBICHHEM?

3amaua

3aKpHITEI pe3epByap 3aMoIHEH AU3eIbHBIM TOILTHBOM C IIIOTHOCTBIO p= 846 kr/m°. B
BEPTUKAJIbHOM CTEHKE pe3epByapa HMeeTCsl IpSMOYrojdbHOE OTBEPCTHE,  3aKpBITOE
NOJYLIMJIMHAPUYECKON KpbIIKOM. OHAa MOXKET IOBOPAUYMBATHCA BOKPYT TOPU30HTAJIBHOW OCH B
touke A. IlpeneOperass cuiol TSDKECTH KPBINIKH, OmpeaenuTh ycuine N, KoTopoe HYXHO
HPHIOKUTH K KPBIIIKE, 4TOOBI OHA HE OTKPBIBAJIACH [IPH CIICAYIOMINX AaHHbIX: PvB = 11,4 kI1a; d
=1m; h=1m b=12m.

Pasmep b meprnenaukynspeH miocKOCTH YepTexa.

MB

>




KonTtpoabnas pabora Ne 8

l.3anmucarh THUIPOCTATHUYECKUI 3aKOH pachpeneneHuss naasieHus. Jlatb omnpeneneHue
FEOMETPUUYECKOT0 U Mhe30METPHUIECKOT0 HAIIOPOB.

2.IlpencraButh naBnenue p =196 xlla B texunueckux armocgepax (ar).

3.0mnpenenenne  abCONOTHOrO JaBieHus. Yemy paBHO aOCONIOTHOE JABJICHUE MPU
MaHOMETPUYECKOM JaBICHUHN Pyan= 62 Kl]a.

4.IlokazaHue MaHOMETpa, YCTAHOBJIEHHOI'O Ha 3aKPBITOM pE3EpByape, 3all0JIHEHHOM MaciioM
IVIOTHOCTBIO Pyac= 800 Kr/M°, paBHO puan= 0,12 ar. Paccumrarh, Kakoi JOIKHA OBITH BBICOTA

YPOBHsI MacJia B Ib€30METPE, BHIBEJICHHOM Ha YPOBHE YCTAHOBKM MaHOMETPA.

S.I[aTB IMOHATHC TCJIa JABJICHUSA, Ha IIPUMCPAX MMOACHUTD Pa3JIMYHLIC TCJIa JaBJICHUA.

3amaua

K pbruary ruapoycunurens npuioxena cuia F. OnpenenuTs cuily JaBieHUs )KUAKOCTH C
m10THOCTHIO P = 900 Kkr/M° Ha KBaApaTHYIO KpBINIKY A Ipu claeayomux ganaex: F =180 H; d

=40mm; ¢c=1m; h=1mM; a=10Mmm; b=40 mm.




KonTtpoabnas padora Ne 9

1.ITonaTue ruapocraTyeckoro AasineHus. Pacuernas ¢popmyna gapnenus. EAMHUIBI n3MepeHus
JlaBJICHUS.

2.IlpeacraButh AaBieHUe, paBHOE p = 12 M BOJI. CT., B €IUHUIIAX U3MepeHus cucteMbl CH.

3.AOCONIOTHOE NIaBJIeHHE B M3MeEpseMOW 00JacTH paBHO pPasc— 0,38 aT. YcTaHOBUTH, KaKuUM

HpI/I60pOM CJICAYCT MOJIb30BATHCA I UBMCPCHUA JABJICHUS, paCCUUTATDh €0 BCJIMUUHY B CUCTEMC
CH.

4.0npeenuTh JaBICHAE Ha IMOBEPXHOCTH JKUIKOCTH 3aKPBITOrO pe3epByapa, €CiH MOKa3aHHEe
pryrHoro U- oOpa3Horo MaHomerpa, ycTaHOBIIEHHOro Ha riryoune h = 1,5 m paBao p = 100 Mm
pT.CT.

5.Kakoil 3aBUCHUMOCTBIO BBIPAXKAETCS TUAPOCTATHYECKUN HATIOP?

3agaua

[Tnockuii mpsiIMOYTOINIBHEIHN 3aTBOp ¢ pasmepamu L =25 M u B = 10 M co3aaer noamnop
Boabl H = 2,3 M. 3aTBOp MOKET BpallaThCsi OTHOCUTEIBHO OCH mapHupa A. Onpeaenutsb Cuimy
HaTsDKeHUd Tpoca 7, YIEepKUBAIOLIYIO 3aTBOP B 33JaHHOM IIOJIOKEHUH. Pasmep B

NEPNCHAUKYJIAPCH IMJIOCKOCTH YCPTEIKA




KonTpouabsnas pabora Ne 10

1.ITonatue Qusmueckoro cBoiicTBa 6a3kocmsy. KodhduimeHTsl, xapakTepusyrommue BsI3KOCTb,
€IMHHIIBI UX U3MEPEHUSI.

2.I1lepeBecTtu naBineHue, paBHoe 12 M BOJI.CT., B MM PT.CT.

3.Jlatb moOHsTHE aOCONIOTHOIO JaBiCHUSA. 3amucaTh BEIMYHHY aOCONIOTHOTO aBJICHUS B
U3MepsieMoil 00JIaCTH, €CITH IMOKa3aHHe MAaHOMETPA B 3TOM 00JIACTH PAaBHO Puvan= 0,8 aT.

4.BakyyMMeTpHYECKOE JIaBJICHUE Ha TIOBEPXHOCTH BOIBI B 3aKPBITOM PE3EPBYape PABHO Prax— 0,6
aT. YCTaHOBHTbH, KaKUM MPHOOPOM CIIeAyeT M3MEPHUTh JaBiicHHe Ha riyouHe h = 1,5 M u
paccuMTaTh €ro BEJIMUUHY.

5.Kak pacnonoxxeHa JUHUS JEUCTBUS CUIIbI HM30BITOYHOTO (BECOBOIO) JIaBJICHUS KUIKOCTH,
JIEHCTBYIOIIEH Ha IJIOCKYIO (Urypy J1rooor Gopmbi?

3agaua

Kuakocts B emxocta « @ - Ny HarpeBaetcs 10 Temnepatypsl 20°C. Onpeaenuts yecuime
F, xoTopoe TpedyeTcs MPUI0KUTH K IOPIIHIO PACIIHPUTEIIBHOTO IMIIHHPA TuaMeTpoM D, aTo0s
COXPaHWICS TIPEKHUN 00BEM JKUIKOCTHU?

Taxoxe HailTh ycunue Far, Ha KOTOpOE JOJKEH ObITh PaCCUNTAH 3aTBOP KPYTJIOH KPBILIKU
auamerpoM d TIpH CIEAYIOMUX JaHHBIX: MmIoTHOCTE O = 1000 kr/m3, d =500 MM, D =260 MM, h

=2wm a=1,5m; Pr=150-10%1/rpan; p,=0,5 -10°ITaL.

_ _ A = —| F
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KonTpoabsnas padora Ne 11

1. IlonatHe naockocmu ypoensa. YpaBHEHHE IIJIOCKOCTH YpPOBHS. 3Ha4€HHE IIapaMETpPOB,
BXO/ISIINX B ypaBHEHHE.

2. IIpeacraButs nepeBos aasieHus p = 100 MM pT. cT. B enMHULIAX U3MepeHus cuctemsl CU.

3. BamucaTh BeNMYMHY a0COJIOTHOTO JABJICHUS B H3MEpsieMOM  00JacTh, eClii I[OKa3aHHe
BaKyyMMETpa B 3TOU 00JIaCTH Ppax= 0,6 aT.

4. BakyyMMeTpHUECKOE JaBJIEHUE HA NOBEPXHOCTH 3aKPBITOrO pe3epByapa paBHO psa= 0,1 aT.
VCTaHOBUTH KakuM MPHOOPOM CIIeyeT U3MEPUTh JaBiieHue Ha riryoure h = 3,0 M u paccunTaTh

€ro BEIINYUHY.

5. Pa3mepHOCTh KHHEMAaTH4ECKOTO Kod(puirenta Ba3koctu B cucteme CU

3agaua

Omnpenenuths JaBi€HUE IKUJIKOCTH p1 B THIPOLMIMHAPE, HEOOXOAMMOE s
npeooyieHus ycrns Ha mroke F mpu cenyrommx nanneix: F = 10 kH; nuamerp mopuras D =160

mm; auametp mrroka d = 80 mm; po= 20 klla, H=10 m; p =900 Kr/mC.
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l.3anucarh  IUApPOCTAaTHUECKMM  3aKOH  pacrpeaeneHus  jnaBieHus. Jlatb  moHsTHE
F€OMETPUYECKOrO U IbE30METPUUECKOT0 HATIIOPOB.

2.IIpeacraButh gaBnenue p = 68 klla B M Boj. CT.

3.AOCONIOTHOE JABJICHHE B U3MEPSAEMOU 00JIACTH PaBHO Pase =198 klla. YcTaHOBUTH, Kakum
npuOOpPOM CJEAYeT IMOJIb30BAThCS ISl MU3MEPEHUS JABJICHUS M PACCUUTATh IMOKa3aHUE 3TOTO
npubopa.

4 Tloka3zanue MaHoMmeTpa Ha riayomne h =1,5 m 3akpeITOro pesepByapa, 3aloJIHEHHOTO BOJIOA,
PaBHO pPuvar= 0,121 aT. Onpenenurs, KakuM OyJIeT OKa3aHWe MaHOMETpa Ha TOH ke TIyOuHe, eclin
pesepByap Oy/IeT 3amonHeH MacaoM. I1I0THOCTE Macia paBHa Pvac— 800 Kr/m>,

5.3anucare auddepeHnranbHble ypaBHEHUS PABHOBECHUS KHUJKOCTH; TOSCHUTH MapaMeTphl,
BXOJISIIIINE B YPaBHEHUS.

3agaua

VYeunue T yaepKUBAeT IUIOCKYIO KBaJpaTHYIO KPBIIIKY CO CTOPOHOH @ B 3aKpbhITOM
nojoxeHud. OnpenenuTb NpeAeabHO OIMYCTUMOE 3HAuyeHHE M30bITOYHOrO JaBJICHUS HaJ
YPOBHEM JKUIKOCTH pPm, IPU KOTOPOM KpBIIIKA OCTAE€TCS B 3aKPBITOM IOJO0XKEHUHU, MpPU

cnenyromux gaHubix: 7=2100 H, a =50 cm, h =2 M, p =1000 Kr/mS.

Pm
%
—  h -
I - o
/
a
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1. IlonsiTHe hU3MYECKOTO CBONCTBA KUAKOCTH KARUNIAPHOCHD.
2. IlpencraBute aasienue p = 300 MM pT.CT. B eAMHULIAX U3MepeHus cuctemsl CH.

3. Iloka3aHnue MaHoMeTpa B u3MepsieMol 00jacTu paBHO pwar= 0,12 aT. IlpeacraButh pacuer
a0COJIOTHOTO JaBJIeHUs B 3TOW 00JacTu u ero BennuuHy B cucreme CH.

4. B 3aKkpbITOM pe3epByape, 3alOJHEHHOM OCH3MHOM, IOKa3aHHEe MaHOMETpa Ha HEKOTOPOH
NIyOMHE  COCTaBIISIET Pvar= 0,07 ar. Onpenenutb MbE30METPUUYECKYIO  BBICOTY,

COOTBETCTBYIOIIYIO 3TOMY JaBJIeHHI0: pi=700 Kr/m>,

5. KakoBbl enuHMIIa U3MEPEHUST OUHAMUYUECKOU 8:A3KOCHMU ?

3agaua

OHpe,I[CJ'II/ITb ycuiue N, KOTOPOC HYXHO HNPWIOKHUTb K HUIHMHIAPUYICCKOMY 3aTBOPY,
YCTAHOBJICHHOMY Ha KBaJpaTHOM OTBCPCTUU KPBILIKH PE3€pByapa C BOﬂOﬁ, Ipu CJICAYIOIINUX

nanubix: h = 1M, r=0,2 M. 3aTBOp MOBOpaYMBACTCS BOKPYT IAPHUPA B TOUKE A.
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1. [IpeacraBuTh OCHOBHOE ypasHeHUe 2UOPOCMAMUKY, 1aTh ONIPECICHUE, TOSICHUTD 3HAYCHUE
BXOJISIIIIUX TAPaMETPOB.

2. IIpeacraButh aaBiaeHue p = 730 MM pT.CT. B ar.

3. AGCOIIOTHOE JIaBJIeHHE B U3MEPSIEMOM 00J1aCTH PaBHO Pase— 68 klla. Onpenenutpb, Kakum OyeT
MOKa3aHHWE MAaHOBAKYyMMETPa, YCTAHOBIIEHHOTO B 3TOM 00JIACTH, M BETUYHHY JIaBJICHHUS.

4. B 3aKkpbITOM pe3epByape, 3al0JHEHHOM MaciioM, IOKa3aHWe MaHOMETpa Ha OIpeleeHHON
rIIyOMHE COCTaBISET Pyan= 0,06 aT. OnpenenuTs Kakoil OyJeT mbe3oMeTpuyecKas BbicoTa (Harop)

Ha YPOBHE YCTAHOBKH MaHOMeTpa. [II0THOCTE Macaa NpuHATE Py = 800 Kr/v°.

5. JlaTb onpeneneHre CBOMCTBA )KUAKOCTH CHCUMAEMOCHLb.

3amaua

3anopHoe YCTPOUCTBO MOTyCc(HEepruuecKor KPBIIIKU pagnycoM I' paccuutano Ha ycuine N.
Ornpenenuth MoKa3aHUE MAHOMETPA B IIEHTPE OOKOBOM CTEHKU MPU MAKCHUMAIBHO JOITYCTUMOM

JIABJICHUH B KUJKOCTHU TUIOTHOCTHIO p = 900 kr/M>: N=90 kH, a =3 m, r =0,4 M.
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1.3anucate ypaBHeHuUs Dilepa st paBHOBECHOT'O COCTOSTHUS KUIAKOCTHU. [10sICHUTH mapameTphl,
BXO/JISIINE B YypaBHEHHUE.

2.Iloka3anre mMaHoMmerpa Ha riryomHe h =2,5 M 3aKpBITOrO pe3epByapa, 3allOJHCHHOIO BOJIOM,
paBHO pyar= 0,32 at. OnpenenuTh, KakuM OyJeT MOKa3aHHe MaHOMETPa Ha TOU Ke TITyOWHE, €ClIn
pesepByap Oy/IeT 3amonHeH MacaoM. I1I0THOCTE Macia paBHa Pvac— 800 Kr/m>,

3.0npenenuTh NOKa3aHUe MEXaHMYECKOT0 BaKyyMMeTpa (B aT), yCTaHOBJIEHHOTO Ha BO3AYIITHOM
pe3epByape, eciiu oKa3aHue PTYTHOrO0 BAKYyMMETPa, IPUCOCIUHEHHOTO K TOMY K€ pe3epByapy,
coctapiseT 0,2 M.

4.B yem GU3HUYECKUN CMBICIT TIOHATHS 2UOPOCHMAMUYECKO20 0ABICHUA .

5.Kakue cuspl JeiCTBYIOT B ®KHUAKOCTH?

3amaua

3aMKHYTHIA pe3epByap ¢ HedThIo (p =900 kr/mM°) pasneneH Ha ABe YACTH IUIOCKOMH
MIEPErOPOJIKOM, UMEIOIIEH KBaJApaTHOE OTBEPCTHE CO CTOpoHOU a = 1 M. [laBnenue Hax HEPTHIO
B JICBOIl 4acTH pe3epByapa ompezensercs nokazanueMm manomerpa py= 0,15 ar, a B mpaBoit —
nokKa3aHueM Bakyymmerpa pg= 0,2 at.

HaiiTu BenuuuHy cuiibl AaBleHUs, JSUCTBYIONIEH Ha KPBIIIKY, 3aKPBIBAIOLIYI0 OTBEPCTHE

B IICPCTropoOaAKE, U TOUKY €€ IIPHUIIOKCHHA.

Q9
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1. Kakoe aBM>XKeHHE KHUIKOCTU Ha3bIBAa€TCs YCTAHOBHUBIIUMCS ?

2. Onpenenuth quamMeTp TPyObI IS MpoIrycKa Boabl ¢ pacxoaoM Q = 2,0 i/c mpu ckopoctu V=
1,0 m/c.

3. Paccuutarh KOA(pQUIMEHT CONPOTHBICHUS BEHTWIS & pewr, CCIM IOTEPU HAMOpa B HEM
COCTaBIISAOT Npewr= 0,25 M mipu ckopoctu V= 0,5 M/c.

4. 3anucate ypaBHEHHME bepHyIM ais 1€JIOr0 MOTOKA PEeaTbHOM KUAKOCTH, MPEACTaBUTH
JuarpamMmy ypaBHEHUS.

5. OnpeaenuTh PESKUM IBHKEHHS )KUAKOCTH B TpyOe d = 100 MM, miepoxoBaroctsio A = 0,05 MM
npu ckopoctu asrkenus V = 0,21 m/c. KoagduimeHT KuHEMaTuuecKoil BI3KOCTH KUIKOCTH V =
0,7x10° m%/c. Jlns TypOyneHTHOTO peskuMa IIPOBEPHTH 00IaCTh COMPOTHBIICHHUS.

3amaua

Onpenenuth pacxoJl BOJIbI, MOABOJUMBIA K CHCTEME MapauieIbHO COEIUHEHHBIX TPYO,
ecnu paeiictByroumii Hamop H=10 M. TpyObl cranbHble, HOBbIE. MECTHBIMH MOTEPSIMU

npeHeOpeub.

d1=200 mm [1=150 m

Hg

S d2=100 mm 12=90 m

ds=200 mm 13=150 m
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1.Kakoe nBuxeHue )KUAKOCTH HA3bIBAETCSI pPABHOMEPHBIM?

2.0npenenuTh CKOPOCTh JBHIXKCHHUSI BOJBI B TpyOe auamerpoM 01 = 50 MM, eciu MpH MOCTOSIHHOM
pacxoje ckopocth B Tpyde do= 100 mm paBHa V2 = 1,0 m/c.

3.I'eoMeTpuuecKkuii cMbICI ypaBHeHU bepHyIuy 1715 uieanbHOM )KUAKOCTH. Jluarpamma ypaBHEHUS.

4.0npenenuth TOTEPU HAmopa B TPOOKOBOM KpaHe hip, eciim KoI(pUIMEHT COnmpOTHUBICHHUS
KpaHa Gp= 17,0, a ckopocTs aBMxkeHus Boasl V = 1,2 m/c.

5.0mpenenuTs MOTepH HANOpa MPH 1oia4e BobI 10 TpybonpoBoxy d=200 MM u ymmHo# |=1500 M pu
ckopoctn motoka V=13,1 cm/c u temmeparype 10°C (v=0,0131 cm?/c). TpyObl cTalbHBIC, HOBBIC
(A=0,05mm).

3agauya
OnpeaenuTs MAKCHMAJILHO BO3MOKHYIO BbICOTY HATIOJTHEHHSI BePXHero pe3epByapa Z u3
HUZKHEH eMKOCTH npH pacxoae Boabl Q = 8 i1/c mo 1Bym kopoTkum Tpydam di= 100 mm, |1=
40 m, d2 =150 m, I, = 60 M npu mokazanuu manomerpa pm = 50 kIla; v=10,01 Ct; A=0,1

MM; IPOOKOBBIN KpaH 3aKkpbIT Ha 30°.

dy I1
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1.Kakoii TpyOonpoBo1 Ha3bIBAETCSI KOPOTKUM?

2.Paccumrath pacxon Bozbl B TpyOe d = 100 mm nipu ckopoctu V =1,27 M/c.

3.Kak sxcnieprMeHTaNnbHO OIpeIessieTcsl CKOPOCTHOM HAMop U PACCUYUTHIBAETCS CKOPOCTh B
Touke notoka? Hapucosats cxemy npubdopa.

4.Kakue rujipaBIMyecKre COMPOTUBICHUSI Ha3bIBaIOTCS MecTHRIMU? [IpuBecTH pacueTHyo
bopMmyIty onpeneneHus MoTeph Haropa B MECTHBIX COMPOTHBIICHUSX.

5.0npeaenuTh PeKUM IBHKEHUS KuaKoCcTH B TpyOe d = 100 MM u mepoxoBarocthio A = 0,05
MM IIpH MPOITYCKHOM crtocobnoctu Q = 1,6 51/c, ecnu KO3 UIMEHT KHHEMAaTHIECKOH BA3KOCTH
v=10,7x10" m?/c. Jlns ciaydas TypOYIEHTHOTO peXXUMa BIKEHHS YCTAHOBHTB 0071aCTh
COTPOTUBIICHUS.

3agaua
W3 nanopHoro 6aka A WIeT MarucTpajibHbIi TpyOoonpoBo auHOM | =800 M.

B 1.B Maructpanp pa3fensercs Ha JIBe HUTKU: oJHa uaet k myHkty C, rae pacxoayercs Qc =11 n/c,

npyras —k nyHkty D, rme morpebmasiercs Qp =95 n/c. Onpenenuth AuamMeTpbl KaXAOTO y4acTKa U

OTMETKY ypOBHS BOJIbI B Oake, mpu ycinoBuu, uto V< 1,2 M/c.

c
I =500 m Q
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1.0t 9ero 3aBUCHT BeMYMHA KOA(DPUIIHMEHTA THIPABINYECKOT0 TPEHHS B KBAIPAaTUYHON 00JIacTh
COIIPOTHUBIIEHUS TYpOYIEHTHOrO pexuma?

2. PaccuuTaTth q1uamMeTp TPYyObI st mponycka pacxoaa Q =2 ji/c npu ckopoctu V =1,0 m/c.
3.Kakum npubopom ompeienseTcs: MOMHBIA HAlop B TOYKE MOTOKA )XUIKOCTH? HauepTuts cxemy
npuoopa.

4.Kakue BHemHUE (AaKTOPbl BBI3BIBAIOT MOTEPU Hamopa o JuHe? 3amucaTh pacyeTHbIE
3aBUCHUMOCTH ISl ONIPEACIICHUS] 3TUX TOTEPb.

5.0mpenenuTb pexxuM JIBHKEHHS KUIKOCTH B TpyOe auamerpom d = 50 MM nipu pacxozae Q = 1,2
1/, ecnu K03 GHUIMEHT KMHEMaTHUECKOH BA3KOCTH KMAKOCTH paeH v=0,3x10" m?/c.

3agaua

B tpy6onpososae auamerpom D = 100 mm mmnoii | = 100 M ycTaHOBIIEH pacxomomep
Bentypu ¢ moaynem d?/ D?= 0,3 .Onpenenuts pacxon Boasl Q 1o mepenajmy ypoBHE#H HKUIKOCTH
B mudmanomerpe h = 0,5 m. OnpenenuTh U30BITOYHOE JaBICHUE Ha MOBEPXHOCTHU KUIKOCTH B
Oaxe, oj IEHCTBUEM KOTOPOI'O IPOUCXOJUT JBUKEHHUE NP CAEAYIOLUX JaHHBIX: Z1=2 M,

Z; =5 M, k033G ULHEHTH CONPOTUBICHHS BEHTHIS NPUHATD Spen= 7,0; TpyObl BeHTypu {Benr=
0,5; ocranbHbIe K03()(PUIIMEHTH MECTHBIX CONMPOTUBIICHUH 10 Tabnume. TpyOa BomONpoOBOAHAS

HopManbHast ( ko dunuer Japcu mpu TypOYyIEeHTHOM PEXUME MOKHO OMPEIENIUTh MO TaOJIHIIe).

N SYCTE N ey et Er ey - T < st e DI -
0 d g | -
BenTuns
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1.Kakoii Tpy0OonpoBo.1 Ha3bIBAETCS MIPOCTHIM?

2.PaccunTarh ruipaBIMYeCKHil pajnyc MOTOKA KUAKOCTH B Kpyrioi Tpyoe auamerpom d = 100
MM U B TpyOe KBaJIpaTHOTO C€YCHHS CO cTOpoHOH a = 200 mMMm.

3.IIpeacraButh ypaBHeHUE bepHYUIM 17 3JIEMEHTAPHOW CTPYWKH pEaTbHOM KUIKOCTH,
HAYEePTUTh IUarpamMmy ypaBHeHUs. [{aTh mosicHeHHEe BceX MapaMeTpoB, BXOASIIUX B YpaBHEHHE.

4.Kak wu3MEHSATCS MOTEpU HaAIopa IO JUIMHE IPU IIOCTOSSHHOM pacxXxojie, €CIH JUaMeTp
TpyOompoBoja ymeHbmutTes B 2 paza? [lokazate pacueTom.

5.0mpenenuTb, Mpu KakoM 3HAYCHUU KOd(h(UIMEeHTa KUHEMATHUECKON BS3KOCTH V BO3MOXKEH
JaMHUHAPHBIA pexkuM B Tpyde d = 50 MM mipu ckopoctu asrwkeHus V =1,2 m/c.

3agaua

OmnpenenuTh pacxoabl BOABI Yy MOTpeOMTENEed B CHCTEME TpEX MOCIEA0BATEIbHO
coeauHeHHBIX TpyO: d1 =200 mym, |1 =600 M, d2 = 150 mm, l2=300 m, d3 =100 mm, I3=200 M,
€CITM TTOKa3aHUsl MAHOMETpa B Hayajie CUCTeMbl PM = 3,0 aT U OCTaTOYHBIN HAIOP Yy MOTPEOUTEIS
JoKeH ObITh He MeHee 10 M. MecTHbIe TOTepH NMPHHATh PaBHBIMH 5% OT MOTEph 1O JJIHHE.

[TocTpouTh MbE30METPUUYECKYIO JINHUIO.

VW /A AN/ AN/ AN/ A/ A/ A/

ds Iz

d> I2
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1.late omnpeeseHue JaMUHAPHOTO PEKUMA.

2.0npenenuTh, MPH KaKoW CKOPOCTH BOABI B TpyOe auamerpom d = 100 MM OymeT obecriedeH
pacxon Q =2,0 n/c.

3. 3anucaTh ypaBHEHHE bepHYIUIH 1714 3JIEMEHTapHON CTPYHKHU PeaibHON KUJIKOCTH, HOCTPOUTD
JMarpaMMy ypaBHEHUs, OSICHUTh NTapaMeTPhl, BXOJISIIME B ypaBHEHUE.

4.PaccunrtaTh MoTepH Haropa o juimHe B Tpyoe aquamerpom d = 100 mm anuHoi L = 10 M nipu
pacxone Q = 8,2 1/c u ko3 unmenre ruapasarueckoro TpeHus A = 0,04.

5.0npeneauTh pesKUM IBHKEHHS BOAbI B TPYyOe quamerpom d = 100 mm npu ckopoctu V
=1,2 m/c, eciin KHHEMaTHYECKHii KO3 duuuenT BsizkocTu v = 10° m?/c, mepoxosaTocthb
BHYTpeHHeiil moBepxHocTH TPYOsl A=0,5MM. Ilpu TypOy/JIeHTHOM pe:KuMe YCTAHOBUTH
00J1aCTh CONMPOTHBJIEHUS.

3agaua

Paccunrtarh TYynmMKOBYIO BOJONPOBOAHYIO CUCTEMY, CHA0KAIOIIYIO BOJIOH 1axThl A U B, a
TaK)K€ ONPEJEIUTh BBICOTY BOJOHANOPHON OamHu H (IeiCcTBYIOLUI HAIop), €CJIK OCTaTOYHBIN
HATop y noTpeduTes AoKeH ObITh He MeHee 10 M, pacxoasl maxt coctapisitoT Qa=40 i/c; Qs
= 60 71/c, FKcIIyaTaluoOHHAast CKOPOCTh B TpyOax Vake =1,5 M/C; NTUHBI y4aCTKOB: l1 = 1000
M, l2=1200 m, I3 =900 M. MectHble TIOTepH MPHUHATH paBHbIMA 10% OT MOTEPH MO JUIHHE.

[TocTpouThb NMbE30METPUUECKYIO JIMHUIO. YepTex Mpe/ICTaBIIEH B IIJIaHE

hOCT

Qa
dz I

di Iz

hOcT
ds Iz
Qs
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1.OxapakTepu3oBaTh TypOyJCHTHBIM PEKUM JBUKCHUS.

2.0npeaenuTh MPOMyCKHYIO CIIOCOOHOCTD (pacxom) st TpyOs! auametpom d = 100 MM mipu cKOpoCTH
IBIKEeHUs noToka Boasl V =1,27 m/c.

3.3anucare ypaBHeHHe bepHysuM 1715 MOTOKA BA3KOM KHUAKOCTH, TOCTPOUTH IUAarpaMMy ypaBHEHUSI.
[TosicHUTh apamMeTpbl, BXOASIINUE B YpaBHEHUE.

4.PaccuntaTh KO3(GHUIMEHT THIPABIMYESCKOT0 TPEHUS A sl BOZONpoBoaHON TpyOs! d = 100 MM,
nmuHoit L = 40 M, ecim notepu Hamopa 1o jumHe hy = 1,5 M npu pacxone Q =9 ,5 n/c.

5.0npeaenuTh pexXUM JBWKCHHS BOJIbI B TpyOe nuamerpoM d = 50 MM ¢ 11epoxoBaTocThio A=
1,0 MM mipu ckopoctr V =1,2 M/c, eciti KMHEMaTHUeCKHii kKoddunuent Baskoctu v = 100 m?/c.
Juist TypOyJIEHTHOTO peKrUMa YCTAHOBUTH 00J1aCTh COPOTHBIICHHS.

3agaua

Pacxox Q = 20 n/c mocrymaer u3 HamopHoro 0aka A B pesepByap B mo cucreme
[I0CJIEI0BATEIbHO COEMHEHHBIX TPYO (pa3mepsl — Ha cxeme). Onpenenuts H npu cienyromux
NOKa3aHUSX TPUOOPOB: Puan=0,5 at, peax= 0,2 at. TpyObI BOIOIIPOBOAHBIE HOpMaJIbHBIE. MeCTHBIE

notepu coctaBisitoT 10% noteps no mmne. [1ocTpouTh Mbe30METPUUIECKYIO JIMHUIO.

d1=200 Mmm d2=150 mm d3= 125 Mmm
l1=500 ™ l2=400 m I3=300 ™
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1.YT0 Takoe KpuTHYECKast CKOPOCTb U KaK €€ OIpPeIeNnTh I TpyOoornposoaa?

2.0npeaenuTh MPONyCKHYI0 CiocoOHOCTh (pacxo) At TpyOb! nuamerpoM d = 100 MM, ipu ckopocTH
JBIDKEHUS TOTOKA BObI V =2,0 M/C; KaKOW PEXHUM JIBIXKCHHSI B TPYO€ IMPU ITOM CKOPOCTH?

3.IlocTpouts auarpamMmy ypaBHEHUsI bepHymM 1Jisl 3JIEMEHTApHOM CTPYWKH pEeaIbHOM >KUIKOCTU;
MOSICHUTh TEOMETPUUYECKUIN CMBICT YPABHEHHSI.

4.Kak u3MeHATCS MOTEPU Haropa I0 JUIMHE, €CIIU pacXo] *KHUJIKOCTH YBEIMUYUTCS B 2 pa3a, 10Ka3aTh
pacyeToMm.

S.OHpe,Z[eJ'II/ITB, Ipu KaKou CKOPOCTH BO3MOIKCH JIaMHHapHBII;'I PCKUM JIA IIOTOKA JKXKUJIKOCTHU B

TpyOe nuamerpom d = 50 MM, ecii k03D (PUIIMEHT KWHEMAaTHYECKOM BSI3KOCTH JKUAKOCTU PABEH V
=0,3x10"* m%/c.

3agaua

W3 BomoHanopHoro 06aka A B myHKThl B 1 C I0JJAI0TCS OJTMHAKOBBIC pacxobl BoAsl  Qp
= Qc= Q. Ompenenuts BenuunHy Q pacxoma y morpebureneii, ecnu Hanop H =15 M, TpyObl
BOJIOIIPOBO/IHBIC, HOPMaJIbHBIC, COSTUHEHBI MocieaoBaTeabHo: di = 100 MM, 11 =500 M, d2 = 75

MM, |2 =300 M. MecTHbIC TIOTEpH MIPUHSATH PaBHBIME 5% OT MOTEPh IO JJTHHE.
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1.3anucars ypaBHEHNE HEPA3PHIBHOCTU NOTOKA.

Z.I[aTB IMOHATHUC THUAPOCTATHYCCKOIO Hamopa B CCUYCHHHM II0TOKA. Kak on OIPCACIIACTCA
BKCHepI/IMCHTaJ'IBHO?

3.PaccuntaTh mMpu KaKoM 3Ha4YeHHH KOA((HIMEHTa COMPOTUBICHUS MPOOKOBOro KpaHa i Oymer
obecrieuen pacxon Q = 1 n/c B Tpybe auamerpom d = 50 MM, eclii BEIHYHHA MOTEPh HAIOPa B KPaHe
coctaBisieT hp= 25 oM.

4.0mpenenuTh MOTEPU HAmopa 1o JuiMHe B TpyOe mmmHoit L = 20 m auametpom d = 50 mm ¢
abconmoTHOM mmepoxoBaTocThio A= 0,5 MM mpu pacxoxae Q = 2,5 n/c, ecnmu ko3 duIEEHT
KMHEMATHUeCcKOH BA3KocTH Boasl ¥ = 10° m?/c.

5.Paccunrtarh ruApaBIMYECKUI PaIHyc MOTOKA KUIKOCTH B Kpyrioi Tpybe muamerpom d = 200
MM U B TpyO€ KBaJpaTHOTO ceYeHMs co CTOpoHOoH @ = 100 Mmm.

3agaua

Onpenenuth MaHOMETPHUUYECKOE MaBJICHHE, KOTOPOE JIOJDKEH CO37aBaTh HACOC, YTOOBI
noJaTh Boy B KonmuecTBe Q = 5 11/c B BOJOHANIOPHBIH 0ak Ha BeicoTy H = 12 M 110 TpyOOIIPOBOIY
amuHO# | = 50 M ¢ BBICOTOM BBICTYIOB IIEPOXOBATOCTH BHYTPEHHEH MOBEPXHOCTU TPYOBI As =
ImM; ipu Temmeparype Boasl t = 15°C (v = 0,011463 cm?/c). Juamerp Tpy6st d=150 mm,

K03 punreHT conpoTuBieHus KoyeH Cron = 0,29.
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1.Omnpenenenue noTepb Haopa Mo JJIMHE C MOMOIIBI0 0000IIEHHBIX TApaMEeTPOB.

2. Paccuurare nmuamerp TpyOompoBoda s mpoirycka pacxona Q =4 yi/c nmpu ckopoctu V =1,6
Mm/C.

3.3anucare ypaBHeHHE bepHysuM 1715 IOTOKA BA3KOM KHUIKOCTH, IOCTPOUTH IUAarpaMMy YpaBHEHUS.
[ToscHuTh NapaMeTphl, BXOASIIUME B ypaBHEHHE, HCXOIS W3 T'€OMETPHUUECKOW HHTEepIpeTanuu
YpaBHEHHUS.

4.0npenenuTh MOTEPH HAmopa B NpoOKOBOM KpaHe Ny, eciau KOAPQHUIUEHT CONMpOTHUBICHUS
KpaHa = 27,0, a ckopocTh ABMKeHUs Boabl V = 2,1 m/c.

5.0npeaenuTh PeKUM IBHKEHUS KUAKOCTH B Tpybe muamerpom d = 100 MM ¢ abCOMIOTHOM
miepoxoBaTocThio A= 0,05 MM mipu ckopoctu V =0,21 m/c, ecnu kKo3h(HUIMEHT KUHEMAaTHIeCKON
Bsi3koCTH xuakoct v=0,7x10° m?/c.

3agaua

Onpenenuts paccrosHue H OT ypoBHS )KUAKOCTH B Macyio0ake, €CIIM JaBICHUE Ha BXOJE
B IIECTEPEHHBI HACOC CHUCTEMBI CMa3KH, mojaromuii pacxon Q = 1 yi/c MammMHHOrO Macia

Psa=0,1 at; pu =900 kr/m?, v = 38-10° m%/c, d =35 mm, | =5 ™, , Cup = 4, Exon = 0,3.

| Hacoc

d |
paH
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1.JlaTh onpeneneHue NOHATHUS «CUOPABIUYECKU 2TIAOKUE CHIEHKU.

2.0mnpenenuTh pa3HOCTh NOKa3aHui TpyOku [IuTo u mbe3oMeTpa, eciau CKOPOCTh B TOUKE YCTaHOBKU
npubopa pasHa U =0,21 m/c. HauepTuth cxeMy ycTaHOBKH IPUOOPOB.

3.Kak npeoOpasyercsi ypaBHeHHEe bepHylmu mpu mepexonue OT JIEMEHTApHOW CTPYHKU HIeaabHOU
KHUJIKOCTH K JJIEMEHTAPHON CTpYHKE pealbHOW BA3KOW YKMIKOCTH; MPUBECTU (OPMYIIBI, MOSICHUTH
napameTphbl.

4.0mpenenuTh Pa3HOCTh IMOKa3aHUIl MhE30METPOB, YCTAHOBIICHHBIX JIO M TOCIE MPOOKOBOTO KpaHa,
€CJIN CKOPOCTh JIBHKEHUS BOJBI B TpyOoIpoBoje pasHa V =0,8 M/c, a koa(PHUIIMEHT CONPOTHBICHUS
poOKOBOTO KpaHa paBeH &= 7,0.

5.0mpenenuTh, KaKUM JIOJDKHO OBITh JABJICHHE B Ha4dasle TPYOBI JJIsl TPAHCTIOPTHPOBAHUS BOJIBI,
eciu JuThHA ydacTtka coctaBisier L = 150 m, quametp d = 100 MM ¢ aGCOTFOTHOH IIEPOXOBATOCTHIO
A= 0,5 MM, TOKa3aHuEe MaHOMETpa B KOHIIe yuacTka p = 0,7 ar, mporyckHast CtocOOHOCTH TPYOBI
pasHa Q = 6,3 1/c, KUHeMaTHYeCKOi K0dGPUIMEHT BA3KOCTH )uakocTh v = 1076 m%/c.

3agaua

OnpenenuTh pa3HOCTh IMOKa3aHWU MMbe30METPOB AN, yCTaHOBJCHHBIX Ha BOJIOMEpPE
Benrtypu ¢ nuamerpamu di = 100 mm, d2 = 50 MM, ecitu pacxoz Bos! paBen Q = 3 si/c. [Torepsimu
Haropa B BoJioMepe npeneodpeus, koddduiuent Kopuonuca o npunsath paBHbIM 1. Haiitu Takke

Ah1 st cydas ydera conpotusieHus Tpyosl Bentypu , eciu npussath Cpenrypu= 0,5.
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1.Kakum nomkeH ObITh KOI(D(UIIMEHT COMPOTUBICHUS BEHTHJS, YTOOBI IPH TPOIYCKHOMN
criocobHocTH TpybompoBona Q = 2,5 n/c motepu Hamopa B BEHTWJIE COCTABHIH Ngenm= 32 cM.
JHuamerp TpyOorpoBoa paseH d = 50 M.

2.0npenenuTh CKOPOCTh 10 OCH TOTOKA JKUAKOCTH B TOPU3OHTAIBHOM TpyOe, eciy MoKa3aHue
TpyOku [Iuto, ycraHOBIeHHOI MO ocu moToka paBHo 100 MM, a moka3anue npezomerpa — 50 Mm.
HauepTuth cxemy ycTaHOBKHU IPHOOPOB.

3.3anucare ypaBHeHHE bepHy/IM A MOTOKA pEeaJbHOM JKUAKOCTH, HAUYEPTUTh AUATPAMMY
YpaBHEHHMS.

4.Pa3HOoCTb [TOKa3aHUM bE30METPOB, YCTAHOBJIEHHBIX HA pacCTOAHUU L = 5 M B ropu3oHTaNBHOM
BoonpoBoAHOi Tpybe aumamerpom d = 50 mm, paBHa 30 cm. Onpenenuts KodD UIUCHT
THJIPABIMYECKOT0 TpeHus (A ), eclii pacxoj Bojbl coctaisier Q = 2,5 ni/c.

5.YUto Takoe KBaJpaTudHas 00JIaCTh CONPOTUBIICHHS?

3agaua

Onpenenutb, Kako MOMKHA OBITH PA3HOCTh YPOBHEW TpaHCc(OpPMATOPHOrO Macia B
pes3epByape U OTCTOMHHUKE, YTOOBI 10 TpyOe auamerpom d = 50 MM u qiuHO# | = 25 M mpoxoun
pacxox Q = 3,0 n/c. Ha TpyOe ycraHOBIIeH MpPOOKOBBIA KpaH ¢ YyriioM OTKpbiTus o = 20°.

Kunemarnueckuii kodddurumenT Bsaskoctu macna v = 0,38-10 m?/c.
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1.ITosicHuTh, Kakue mapaMeTpbl COCTABIISIOT TUAPABINUECKYIO XapaKTEPUCTUKY CeUeHUs oToKa. [laTh
OIpEEIICHUSI.

2.B ropuzoHTanIbpHO TpyOe ¢ IMIIaBHBIM CY)KEHHEM CKOPOCTh B IIepBOM ceueHnu paBHa V =0,5 m/c,
nbe3oMeTpudeckuii Harop — p1/pg = 0,8 M. Paccunrats mbe3omerpudeckuii Harmop Bo 30BTopoM
CCUCHHH, €CITU IMaMeTp TPyObl yMEHBIIUTCS B J[Ba pa3a.

3.Kak mpeobOpasyercs ypaBHeHUe bepHyIIH ipu iepexo/ie OT JEMEHTAPHOUN CTPYHKU UeaTbHON
JKUJKOCTHU K 3JIEMEHTAPHOU CTPYHUKE peaIbHON KUIAKOCTHU. 3allUCaTh YPABHEHUS.

4. PaccunTaTh KPUTUYECKYEO CKOPOCTB [UIs IOTOKa OeH3nHa B Tpyoe quamerpom d = 50 MM, 30mutu
KMHEMATHUEeCKUi Koo pUIMeHT Ba3KocTH Oensuna papen v=0,7x10° m?/c.

5.0npenenuTh AaBJICHUE B Hayaje BOJONPOBOIHON cTainbHOW TpyObl mmumHOM L =200 M,
nuamerpoM d = 100 MM ¢ aGCOTFOTHOH 1IepoxoBaTocThi0 A= 0,5 MM, eciii IoKa3aHHe MaHOMETpPa
B KoHIIe yyacTka p = 0,9 at, mpomyckHasi cmocoOHOCTh TpyOsI paBHa Q = 5,3 11/c, KUHEMaTH4YEeCKON
K03} uImenT BaskoctH xunkoctu v = 10° m?/c.

3amaua

B Oaccelin A u3 HanmopHOro 06aka Yepe3 TpH MapauIeIbHO COCAMHEHHBIX TPYyOOIpoBOIa
noctymnaer pacxox Q = 50 n/c. Onpenenuth HeoOXoauMbIH Hamop H W pacxom B KaxaoM
TpyOOIIPOBO/IE, TPYObI BOIOIIPOBOIHBIC, HOPMAIBHBIE; 00J1ACTh COMPOTHBIICHUS — KBaIpaTHUYHAs.
MecTHbIe IOTEpH HAOpa MPUHATH paBHBIME 10% OT moTteps mo jauHe. Pazmeps! Tpy6: di1=150

MM; 12=450Mm d2 =100 mm; 12=400m; d3=200mm; 13=420M.
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1.3anucarp quddepeHnranbable ypaBHEHHS JBHKEHUS )KUAKOCTH (ypaBHEeHUE Ditepa).

2.PaccunTaTh CKOPOCTHOW HAIOp MMOTOKA BOJBI B TpyOe nuamerpom d = 100 MM, eciti IpH TakKOM
JKE pacxojie CKOPOCTHO Harop B TpyOe auamerpom d = 50 MM pasen 0,2 m.

3.3anucaTh ypaBHeHUE bepHYIUM 11 3JIEeMEHTApHON CTPYHKH BSI3KOM >KMAKOCTHU. JlaTh MOsCHEHUs
napamMeTpoB, BXO/SIINX B YpPaBHEHHUE, YUUTHIBAsI €r0 T€OMETPUUECKYI0 HHTepnperanuto. [loctponts
IUarpamMmy ypaBHEHUS.

4.11pu KaKo¥ CKOPOCTHU MOTOKA BOJIbI IPOU30MIET MEPEX0/1 OT TAMUHAPHOIO PEXKUMA K TYPOYIEHTHOMY

B CTEKJISIHHOM TpyOe nuamerpoM d = 30 MM, eciii KHHEMaTU4eCKHi KO3 OUIIMEHT BSI3KOCTH PaBeH V
=10° m?c.

5.0npeaenuTs MOTEPH HAIIOPa MPH MOoJa4e BOABI 10 TpybornpoBoay auamerpoM d = 50 MM U ATHHOMR
I=150 M pu ckopoctu motoka V=1,3 m/c u Temneparype 10°C (v=0,0131 cm?/c). TpyOsl cTanbHBIE,
HoBbIe (A=0,05MM).

3amaua

Omnpenenuth anuny Tpyoonposoaa guamerpom d = 100 mMm ( A = 0,5 MM), ¢ TIOMOIIBIO
koToporo 6er3uH (ps = 700 xr/m° u v = 3,0-10°m?%/c) Moxer 6bITh TTOHAT Ha BBicoTy H = 12 M
IIPU MPOITYCKHOM criocoOHocTH Q = 6 J1/C, ecliu MoKa3aHusi MAaHOMETPa, YCTAHOBJICHHOTO TIOCIIe
Hacoca, pu = 1,2 ar. Ucrteuenne OenszuHa mpoucxomuT B atMochepy. Cymmy ko3 HunueHToB

MECTHBIX CONPOTHBIICHUIA TIPHHATH paBHOi 2.¢ = 6,0.

Y S USUSUSUSUS
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1.ITosicauth noHsITHE KOIhhuyuenm pacxooa mpybonpoesooa.

2. OmpenenuTh CTOPOHY @ KBAIPATHOTO CEUYEHHS TPYyOOIIPOBOAA MPOITYCKHON crtocoOHOCTRIO  Q
= 2,5 n/c nmpu ckopoctu aBmxkenus xuakoctu V = 1,0 m/c.

3.Kak npeobpaszyercs ypaBHeHre bepHyumH nmpu nepexo/ie OT AIEMEHTAPHON CTPYHKH peaTbHOM
JKUJKOCTH K LIEJIOMY ITOTOKY? 3anucarb ypaBHEHUSI.

4.0npenenuTh MU KaKOH CKOPOCTH JIBMKEHHUS BOABI B BOJJOIPOBOAHON TpyOe AMaMeTpom d
=50 mm u mmHOM L =40 M  motepu Hamopa no anune coctaBsat hy = 30 cm. Koaddurment
ruapasirueckoro Tpenus A = 0,03.

5. OnpenenuTs qaBjieHrE B KOHIE BOJOTPOBOAHOM TpyOs! JymuHoM L = 150 M, quameTpom d
=100 mm (A= 1,0 MM), ecnu moka3aHHEe MaHOMeTpa B Havane Tpyoel p = 0,87 at, pacxon
cocrapmser Q = 6,3 n/c (v = 108 m%/c).

3amaua

Onpenenutb kakoil o6bem Boawl (W) HamomHuTcs B OacceiiHe 3a 30 MMH, ecnu Ha TpyOe
YCTaHOBJIEH NMPOOKOBBI KpaH ¢ yriioM 3akpbitus oL = 30° 1 OHO KOJICHO.
Yepe3 HOpMaAJIbHYIO BOAOIPOBOAHYI TpyOy /umHON | = 50 M u guamerpom d = 100 mwm,

MPUCOEANHEHHYIO K MarCTPaIbHOMY TPYOOIIPOBOY C M30BITOUHBIM JlaBieHueM p, = 100 kI1a,
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BBEJIEHUE

Camocmosmenvnas paboma cmyoenmos — 3TO Pa3HOOOpa3Hble BUIbI AEATEIbHOCTH
CTY/ICHTOB, OCYIIECTBISIEMbIE IO PYKOBOJCTBOM, HO 0€3 HEMOCPEICTBEHHOTO Y4aCTHs
IIperoiaBaTesis B AyAUTOPHOE U/WIIM BHEAYAUTOPHOE BPEMSI.

D10 0cobast popma 0O0ydEHHUS 1O 3aIaHUSM IMIPEToaBaTells, BEIIOJHEHUE KOTOPBIX TpeOyeT
aKTUBHOM MBICIIUTENIHON, TOMCKOBO-HCCIIEI0BATENBCKON U aHAIMTHYECKON JESTEIbHOCTH.

MeToa0IOTUYECKYI0O ~ OCHOBY  CaMOCTOSITEIbHOM  pabOTBl  CTYIEHTOB  COCTaBIISICT
NEsTeIbHOCTHBIM MOAXO0J, KOrJa Lead oOydeHHs OpPHUEHTHPOBAaHbI Ha (OPMHPOBAHUE YMEHUH
pemaTh TUIIOBBIE M HETHUIIOBBIC 33J]aud, TO €CTh Ha pPEAJbHBIC CUTYyalluH, TJe CTyIEHTaM HaJo
IPOSIBUTh ~ 3HAHUE  KOHKPETHOM  JUCLMIUIMHBI,  MCIIOJIb30BaTh  BHYTPUIIPEIMETHBIE U
MEXITPEIMETHBIE CBS3H.

Ilenp camocTOATENBHOM pabOThI — 3aKpeIUIEHUE 3HAHWM, MOJYYEHHBIX Ha ayAUTOPHBIX
3aHATHUAX, (POPMUPOBAHHE CIIOCOOHOCTH MPUHUMAThH Ha ce€0sl OTBETCTBEHHOCTH, PEUIaTh MPooIeMy,
HaXO/UTh KOHCTPYKTUBHBIE BBIXO/IbI U3 CIOXHBIX CUTYalMi, pa3BUBaTh TBOPUYECKUE CIIOCOOHOCTH,
npuoOpeTeHne HaBbIKa OPTaHU30BBIBATH CBOE BpEeMs

Kpome Toro camocrositenbHas pabora HampaBiieHa Ha OOydeHHE CTYJEHTa OCMBICICHHO U
CaMOCTOSITENILHO paboTaTh CHayaja ¢ y4eOHBIM MaTepHajoM, 3aTeéM C Hay4yHOH HH(pOpMaIHeH,
3aJI0KUTh OCHOBBl CaMOOPIaHM3ALMU M CAMOBOCHHUTAHUSA C TEM, 4TOObl NPUBUTH YMEHHUE B
JambHEeHIIeM HeNPEePBIBHO MOBBIIIATH CBOM MPO(ECCHOHANBHBIN YPOBEHb.

CamocrosrenbHas paboTa peaqu3yer CleAyIoIINe 3a1auu:

— cHCTeMaTH3alus ¥  3aKpelyieHHe TIOJYYEHHBIX TEOPETHYECKHX 3HAHUH U
IPAKTUYECKUX YMEHUH CTYAEHTOB;

— yriyOJeHne U pacliupeHue TEeOPETUYSCKIX 3HAHHA;

— (dopMHUpOBaHME YMEHHUI HCIOIB30BaThb HOPMATHBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTAIMIO M CHEIHATIBHYIO JIUTEPaTypYy;

— pPa3BUTHE IO3HABATENbHBIX CIHOCOOHOCTEH M AKTHUBHOCTH CTYAEHTOB: TBOPYECKOMH
WHUIMATUBBI, CAMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH M OPTaHU30BaHHOCTH;

— (OpMHUpPOBaHHUE CAMOCTOSITEIBHOCTH MBILIUIEHHUs, CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPIICHCTBOBAHHIO M CAaMOPEATH3AIHH;

— (dopmupoBaHue NpakTUYECKUX (0OMIEy4yeOHBIX M TMPOQPECCHOHANBHBIX) YMEHMHA U
HaBBIKOB;

— pPa3BHUTHE UCCIEI0BATEIbCKUX YMEHUH;

— TMIOJIyd€HHE  HaBBIKOB  A(P(EKTUBHOM  CaMOCTOSITENIbHONM  IpodecCHOHaIbHOU
(MpakTHUECKOM U HAYYHO-TEOPETUYECKOMN ) NeSTETbHOCTH.

B yueOHOM mporiecce BBIIENSAIOT ABa BUAa CAMOCTOSTEIBHOM paboThI:

— ayauTOpHas;

— BHEayAUTOpHasl.

Ayoumopnas camocmosmenvuas paboma TO IUCUUIUIMHE BBIMOJHAETCS Ha Yy4eOHBIX
3aHATHUAX TI0]] HEOCPEICTBEHHBIM PYKOBOJICTBOM TPENOABATENSI U TIO €T0 3a/IaHUIO.

Buneayoumopnasa camocmosmenvuas paboma — TUlaHUpyeMas ydeOHas, y4eOHO-
WCCIIeIOBATEeNbCKasl, HAy4YHO-HMCCIENoBaTelIbCcKass paboTa  CTYIEHTOB,  BBINOJHSIEMAas  BO
BHEAyJAUTOPHOE BpeMsl 110 33JaHUI0 U IIPU METOAMYECKOM PYKOBOJICTBE MpENoAaBares, Ho 6e3 ero
HETIOCPEJICTBEHHOTO YYaCTHSI.

CamocrosarenbHas paboTa, HE IPEAYCMOTPEHHAs: 00pa30BaTeIbHON MPOrpaMMoil, ydeOHbIM
TUTAHOM ¥ Y4eO0HO-METOJINYECKHUMH MaTephuaiaMi, PacKPHIBAIOIIUMH U KOHKPETH3HPYIOIIMMH HX
cojiepKaHue, OCYLIECTBISETCA CTYJCHTaMH WHMIIMATHBHO, C LEJbI0 pPEaM3aluu COOCTBEHHBIX
y4eOHBIX U HAYyYHBIX HHTEPECOB.

Jns Gonee >(PQPEKTUBHOIO BBHINOJIHEHUS CaMOCTOSTEIbHOM padOThl MO JUCIUILIUHE
MPeroIaBaTellb PEKOMEHIYET CTYJIeHTaM HCTOYHUKH M y4eOHO-METOTUYECKHE TTOCOOHS ISt
palboThl, XapakTepusyeT Haumboyee palUOHAIBHYI0 METOAUKY CaMOCTOSITENbHOW paloTHI,
JEMOHCTPHPYET paHee BHITIOTHEHHBIC CTYIEHTAMH Pa0OTHI U T. TI.



BUIbI CAMOCTOSITEJIbHOU PABOTHI CTYJIEHTA

OcHoBHBIE (HOPMBI OpPraHU3AIMH CAMOCTOATEILHOH pPadOTHl CTYACHTOB OIPEICISIIOTCS
CJIEIYIOLIMMU MapaMeTpamMu:
— CcoJep)KaHue YUYeOHOU JUCITUTIIINHBI,
— ypOBEHBb 00Pa30BAHMS U CTENICHB MMOJATOTOBICHHOCTH CTYICHTOB;
— HE00XOJIMMOCThH YIOPSAOYCHHS HATPY3KH CTYACHTOB IIPHU CAMOCTOSTEIILHOMN padoTe.

B coorBerctBHM ¢ peanu3anmeid pabodeil mporpaMmbl  TUCHUIUIMHBI B pPaMKax
CaMOCTOATEIIbHON PabOThI CTYACHTY HEOOXOIMMO BBITIOJHUTD CIAEAYIOIINUE BUIBI PaOOT:

0J151 NOO2OMOBKU KO 8CeM 8UOAM MEKYUe20 KOHMPOJIsL:

- TOBTOPEHHE MaTepuala JCKIUM;

- CaMOCTOSITEJIbHOE U3yUYEHHUE Kypca;

- TOATOTOBKA K MPAKTUYECKUM 3aHATHUSAM U JJAOOPATOPHBIM paboTam;

- TOJArOTOBKA K KOHTPOJIBHON paboTe, HAIMCaHUE KOHTPOJIBHON pabOTHI;

- BBINIOJTHEHUE M HATMCAaHUE KYPCOBOW pabOTHI (MPOEKTA);

07151 NOO20MOBKU KO 8CEM BUOAM NPOMENCYMOUHOU AMMmMecmayui.

- TOJrOTOBKA K 3a4€Ty;

- MOATOTOBKA K IK3aMEHY.

OcCoOeHHOCTBIO ~ OpraHu3alldd  CaMOCTOSITENIbHOM  paboOThl  CTYAEHTOB  SIBISIETCS
HE0OXOIMMOCTh HE TOJBKO MOJTOTOBUTHCS K cllade 3adera /3K3aMeHa, HO M coOparh, 00OOIIHTH,
CHUCTEMAaTHU3UPOBATh, MPOAHATU3UPOBATH HH(GOPMAIIHMIO IO TEMaM JTUCIUIUIAHEI.

TexHOJIOTHS OpTaHU3AIMHA CAMOCTOSTEIBLHOW PadOThI CTYJCHTOB BKIIIOYACT UCIIOIb30BAHUE
MH(OPMALIMOHHBIX U MAaTEPUATIbHO-TEXHHUECKUX PECYPCOB 00pa30BaTEIbHOIO YUPEKIACHUS.

CamocrosiTennbHasi paboTa MOXKET OCYHIECTBISATHCA WHIUBUAYAIBHO WA TPYIIIaMU
CTyIeHTOB Kak Online, Tak v Ha 3aHATHUSAX B 3aBHCUMOCTH OT 1€/, 00beMa, KOHKPETHOH TeMaTHKH
CaMOCTOATENbHON PabOThI, YPOBHSI CII0)KHOCTH, YPOBHSI YMEHUM CTYACHTOB.

B xkauectBe QopM U METOJOB KOHTPOJIS BHEAYAUTOPHOH CaMOCTOSITENIbHOW pabOThI
CTYJICHTOB MOTYT OBITh HCIOJH30BaHbI OOMEH WH(MOPMAIMOHHBIMU (haljIaMu, CEMHUHAPCKUE
3aHATHUS, TECTHPOBAHUE, OIMPOC, MOKJIaa, pedepar, caMOOTUeThl, KOHTPOJbHBIC palbOTHI, 3alIuTa
KOHTPOJBbHBIX M KypCOBBIX pabOT (IPOEKTOB), 3aliuTa 3au€THBIX pabOT B BHJE JOKIaga C
Mpe3EHTalNuEN U Ap.

Texymuii KOHTPOJIb Pe3ysIbTaTOB BHEAYIUTOPHOM CaMOCTOATEIbHOW pabOThl CTYJIEHTOB
OCYIIIECTBIISIETCS B TpelaeiaX BPEMEHM, OTBEJECHHOTO0 Ha O0O0s3aTeNbHbIE yueOHBbIE 3aHSATHUS T10
JTUCITUTUTHHE.

[TpoMeKyTOUHBII KOHTPOJIb pPE3yAbTAaTOB BHEAYIUTOPHOM CaMOCTOSITENbHON paboThI
CTYJIGHTOB OCYIIIECTBIIACTCS B MpeiesiaX BPEMEHH, OTBEICHHOTO IS C/Iauu dK3aMeHa / 3auéra.

B Meroanueckux ykazaHHUSAX MO KaXJIOMYy BHAY KOHTPOJS MPEACTaBIECHbI MaTE€pHasbl s
CaMOCTOATENbHON PabOThl M PEKOMEH IAIUH 110 OPTaHU3AINH OTACIIBHBIX €€ BUIOB.

METOJIWYECKHUE PEKOMEH/IAIIAH MO MMOATOTOBKE
KO BCEM BUJAM TEKYIIET'O KOHTPOJISI

IToBTOpeHne MaTepnaa JeKIHIl U CAMOCTOAATEIbHOE H3YyYEeHHE Kypca

JlexuMoHHBIN MaTepHral 1o JUCHUIIIIMHE U3JIaraeTcsl B BUJI€ YCTHBIX JIEKIMI IPernoaBaTess
BO BpeMs ayAMTOpHBIX 3aHATH. CamocrosdTenbHas paboTa CTyAeHTa BO BpeMs JIEKIIMOHHBIX
ayJIUTOPHBIX 3aHITHH 3aKIF0OYAETCS B BEICHUH 3anuceld (KOHCIIeKTa JISKITHil).

KoHcnekT nexkuui, BBINONHSIEMBI BO BpeMs ayJUTOPHBIX 3aHATUH, JOIMOJIHSIETCS
CTYJICHTOM IIpM CaMOCTOSITEJIbHOM BHEAyAMUTOPHOM HW3YYEHUM HEKOTOPBIX TEM Kypca.
CaMocCTOsATENIbHOE M3YyYEHUE TEM Kypca OCYLIECTBIISIETCS Ha OCHOBE CIMCKAa OCHOBHOM U
JOTIOJTHUTEIBHOM JINTEPATypPhl K AUCIUILIMHE.

[lepeueHb OCHOBHOM M JOMOJHUTENBHONW Yy4eOHOW JMTEpaTypbl, HEOOXOIUMON s
OCBOEHUS AUCLUILIMHBI TPUBEAEH B pabouell mporpaMme IUCHUTLIIHHBI.
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PekomeHnnyemble 3amaHus U CaMOCTOSITENIbHOW BHEAYAMTOPHOW pPabOTHI CTYICHTA,
HaIIPABJICHHBIE HAa IOBTOPEHHUE MaTepraa JEKIUNA U CAMOCTOATEIbHOE H3YYEHHE TEM Kypca:
0/151 0671A0€HUSL BHAHUAMU.
— KOHCHEKTUPOBAHHE TEKCTA;
— YTEHHE OCHOBHOU U JIOIIOJHUTEIBLHOM JINTEPATYpHI;
— COCTaBJICHUE IJIaHa TEKCTa;
— paboTa co cI0BapsIMH, CIIPAaBOYHUKAMH ¥ HOPMATUBHBIMHU JIOKYMEHTAMU;
— TPOCMOTP O0YYArOIIUX BUICO3AMUCEH.
0711 3aKpenjieHus u CUCIeMamu3ayuy 3HAHUN:
— paboTa ¢ KOHCIIEKTOM JIEKIIHIA;
— IOBTOpHAas paboTa HaJl yueOHbIM MaTepUaIOM;
— COCTaBJIeHHE TAOIUII U1 CUCTeMaTH3aIMK y4eOHOro MaTepHrana;
— W3y4ECHHE HOPMATUBHBIX MATEPUAJIOB;
— COCTaBJICHHUE IIJJaHA ¥ TE3UCOB OTBETA HAa BOIPOCHI IJIs1 CAMOIIPOBEPKH;
— OTBETHI Ha BOIPOCHI JIs1 CAMOIIPOBEPKY;
— cocraBlieHue OUOIHOrpadUIECKUX CIIUCKOB MO H3YyIaeMBbIM TEMaM.
0714 (hopMUPOBAHUS HABLIKOG U YMEHUIL.
— BBINOJIHEHHE PUCYHKOB, CX€M, 3CKU30B 000PY10BaHMUS;
— pednexcuBHBIN aHANMN3 MPOPECCHOHATFHBIX YMEHUH.
Temarnueckuil IUIaH U3YyYEHUs MAMCUMIUIMHBI W COAEpXKaHUE Y4EeOHOM TUCIUIUIMHBI
IpUBEJCHBI B pabouell mporpaMmme JUCHMITIMHBIL.
Bompocs! i camornipoBepku IpUBEIEHbI YUeOHOW JINTEpaType MO AUCLUHUIIIIMHE UIH MOTYT
OBbITh NPEAJIOKEHbI IpenojaBaTeieM Ha JIEKIMOHHBIX AayJUTOPHBIX 3aHATUAX I0CIE H3Yy4CHHs
Ka)KJI0! TEMBI.

IMoaroroBka K NPpaAaKTHYECKUM 3aAHATUAM M JIA00PATOPHBLIM padoTam

Ilpaxmuueckue 3ansamus 1O JIUCUUIUIMHE BBICTYNAIOT CPEACTBOM (OPMHUPOBAHUS Y
CTY/ICHTOB CHUCTEMbl HHTETPUPOBAHHBIX YMEHHM M HAaBBIKOB, HEOOXOAMMBIX [UIl OCBOEHUS
npodeccoHabHBIX KOMIIETEHIIMM, a TakKe YMEHUN ONpenenarTh, pazpadaTelBaTh M MPUMEHSTH
ONITUMAJIbHBIE METOJIbl PEIICHUs TPO(PECCHOHATBHBIX 33/1au.

Ha npakTtuueckux 3aHATHAX [POUCXOOUT 3aKpelJIEHHE TEOPETHYECKUX 3HAHHM,
IIOJIYYEHHBIX B XOJI€ JIEKIMIl, OCBaNBaIOTCS METOAMKHU M AJTOPUTMBI PELIEHUS TUIOBBIX 3a/1ay 10
oOpa3iy ¥ BapHaHTHBIX 3a]ad, pa3OUparoTCs MPUMEPbI MPUMEHEHHS] TEOPETHUECKUX 3HAHWM AJis
IIPAKTUYECKOIO HCIIOJIb30BAHUS, BBIIOJIHAIOTCS JOKJIAAbl C IPE3CHTALMEHW 10 ONPEEIIEHHBIM
y4eOHO-TIPaKTUYECKUM, y4eOHO-UCCIIEIOBATEILCKUM WM HAYyYHBIM T€MaM C IOCIEIYIOIIHUM HX
00CYXKICHHEM.

PekoMennyemble 3agaHusi Il CaMOCTOSITEIbHOM BHEAYAUTOPHOW palOOThl CTYIEHTA,
HaIPaBJICHHBIE HA IOJTOTOBKY K MPAaKTUYECKUM 3aHATUSAM:

07151 0871A0€HUS SHAHUAMU.

— YTEHHE OCHOBHOM U JIOTIOJIHUTEIBHON JINTEPATYPHI;
— paboTa co cI0BapsIMH, CIPABOYHUKAMH ¥ HOPMATUBHBIMU JIOKYMEHTAMU;
— TIPOCMOTP O0YyYarOIMX BUEO3AMUCEH.
0/15 3aKpenieHusi U CUCIeMamu3ayuy 3HAHuul
paboTa ¢ KOHCIIEKTOM JICKITUH;
OTBETHI Ha BOIIPOCHI JIsl CAMOTIPOBEPKH;
MO/ITOTOBKA MYyOJIMYHBIX BHICTYIUICHUIA;
cocTaBlieHHe OMOIorpaMuecKux CIUCKOB MO0 U3Y4aeMbIM TEMaM.
0718 (hopMUPOBAHUA HABLIKOG U YMEHUIL.
— peleHue 3a7a4 no oopasily ¥ BapuaTUBHBIX 3a/1ay;
— BBIIIOJIHEHUE PUCYHKOB, CXEM, 3CKH30B 000PYA0BaHNUS;



— pedaexcuBHBIN aHaNK3 MPOPECCUOHATBHBIX YMEHUH.

TemaTnueckuil niuaH W3y4eHUs MAMCLUUIUIMHBL M COJEpXaHME Y4eOHOW AMCIUIIMHBI
MpUBEJCHBI B paboueil mporpamme TUCIUILIHHEIL.

Jlabopamopnvle 3anamus TO JUCLUUIUIMHE BBICTYNAIOT CPEACTBOM (HOPMUPOBAHUS Y
CTY/ICHTOB HaBBIKOB pabOTHI C HCIOJIB30BAHKUEM JIAOOPATOPHOTO 00OPYIOBAHMUS, TUIAHUPOBAHUS U
BBIIOJIHEHUS]  3KCIIEPUMEHTOB, O(GOPMIICHHS OTUETHOM JOKYMEHTAllUd IO  BBIIOJIHEHUIO
nmabopaTopHBIX padoT.

PexomeHnnyemble 3afaHus A CaMOCTOSITENIbHONM BHEAyIUTOPHOM pabOThl CTYAEHTa,
HaIpaBJICHHBIC HA MOATOTOBKY K JIAOOPATOPHBIM 3aHSATHSIIM:

07151 0871A0€HUS SHAHUAMU.

— U3y4eHHE METOAWK pabOThl C HCIOJB30BAaHUEM pA3J