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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)

HGHHMI/I OCBOCHUA JUCHUIIIIUHBI ABJIAKOTCSA: OCHOBHBIC (1)I/I3I/I‘-IGCKI/I€ SIBJICHUS U ITPOLCCCHI
IMOKOAIMUXCA U ABUKYIITUXCA )KI/I,Z[KOCTGI‘/JI U ra3os, Ba)KHEUIINE 3aKOHEBI TUAPOCTATUKU U TUAPOJUHAMUKU,
OCHOBHBIC 3aKOHBbI HOI[06I/ISI U TUAPABINYCCKOro MOJACIUPOBAHUA.

3amaueld OCBOCHUS JUCIUIUIMHBI  SIBJISIETCSl 00eCIeueHre CTyICHTOB HEOOX0IUMBIM 00beMOM
TEOPETHYECKUX U NMPAKTHUYECKUX HaBBIKOB, KOTOPBIE, C OJTHOM CTOPOHBI, SIBISIFOTCS OCHOBOM JIJIs psiaa
JTUCIUTIIINH CIEIUaIbHOCTH, a C APYTOl CTOPOHBI, MO3BOJISIFOT UCIIOJIB30BATh METOIbl MEXaHUKH KUIKOCTH
Y Ta3a JJIs pelieHus KOHKPETHBIX 3a7a4 B 00J1aCTH CTPOUTEIIHCTRA.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 M CHHUILINHE (MOAYJII0), COOTHECEHHbIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHIIN U

KOI[ N HAUMCHOBAHHEC
HHIUKaTOpa JOCTHXKCHUA
KOMIICTCHI U

[Tnanupyemsble pe3ynabTaThl O0yYEHUS 1O
JTUCIUILINHE, 00eCIeunBaloIIne JOCTIKEHNE
IJIaHUPYEMBIX pe3yinbTaToB ocBoeHust OITOIT

OIIK-1 CnocoGen pemats | OIIK-1.1 BrisiBnsietr u 3HaeT

3aa4u Mpo(EeCCHOHANBHON | KiIaccupuupyeT GU3NUecKue | OCHOBHBIC 3aKOHBI MEXaHUKH KHUJIKOCTH U ra3a
JESITEIbHOCTH Ha OCHOBE Y XUMHUYECKHUE TPOIIECCHI, ymeer

UCIIOJIb30BaHUs IPOTEKAIOIINE Ha 00BEKTE [IpuMeHsITh [ TPAKTHUUECKUX PACUETOB
TEOPETUYECKUX U npoheccuoHaIbHOM TEOPETUYECKHE 3HAHUS

IPAKTUYECKUX OCHOB JeSITEIIbHOCTH BJajJeeT

€CTECTBEHHBIX U METOJJaMH  pacyeTa  pas3iW4HbIX  BHUJOB
TEXHUUYECKUX HayK, a JIBUKCHUS

TaK)K€ MaTEMaTUYECKOTo

anmnapara

OIIK-1 Cnocoben pemats | OIIK-1.2 Onpenenser 3HaeT

3a/1a4u npoQeccuoHaIbHON
NESITEIbHOCTH Ha OCHOBE
UCIIONIb30BaHUS
TEOPETHUECKUX U
MPaKTUYECKUX OCHOB
€CTECTBEHHBIX U
TEXHUUYECKUX HayK, a
TaK)K€ MaTeMaTH4EeCKOro
amnmapara

XapaKTEPUCTHKH (PU3HUECKOTO
npoiiecca (sSIBJICHHS ),
XapaKTEPHOTO Uil 00BEKTOB
npodeccuoHanbHOM
NesITeIbHOCTH, HA OCHOBE
TEOPETUYECKOT O
(9KCIIEpPUMEHTAIILHOTO)
UCCIIEI0BaHMS

TEOPETUYECKHE OCHOBBI MEXaHUKH KHUJIKOCTH M
rasa

ymeeT

MPUMEHSITh Pa3INYHbIE METOIUKHU PACUETOB
BJIajIeeT

aHATM30M BO3MOXKHBIX BHJIOB COCTOSIHUSI W
JIBIDKCHHMS KUIKOCTH U raza

OIIK-1 CnocobeHn pemiath
3a/1a4d POPECCUOHATILHON
NeSITeTIHbHOCTH HAa OCHOBE
UCTIOJTb30BaHUS
TCOPCTUUCCKHUX U
MMPAKTUYCCKUX OCHOB
€CTECTBEHHBIX U
TEXHUUYECKUX HayYK, a
TaKk)Ke MaTeMaTUYECKOTO
amrmapara

OIIK-1.4 Ilpencrasnsier
0a3oBble A5
npodeccuoHanbHOM chepsl
buznyecKkue 1 XuMUYECKHe
MIPOLIECCHI U SIBJICHUSI B BUJIE
MaTeMaTH4eCcKoro(ux)
ypaBHeHUsA(1)

3HaeT
OCHOBBI MaTeMaTHYECKOTO MOJEIUPOBAHUS U
aHajIn3a

yMeeT

[IpumensATh MaTEeMATUYECKHE MOAEIH  JJIsSt
JNICUCTBYIOIIUX B MPUPOAE U TMPOU3BOJICTBE
TEeUEHHUH

BJajaeer

Teopuell (U3MUECKOTO M MaTeMaTHYEeCKOTro
MOJIETUPOBAHHUS




OIIK-1 Cnocoben pemath
3aauu mpodeccuoHaTbHON
NeSITeTIbHOCTH HAa OCHOBE
UCTIOJTb30BaHUS
TEOPETUYCCKHUX H
NPaKTUYECKUX OCHOB
€CTECTBEHHBIX U
TEXHUYECKUX HayK, a
TaKKe MaTeMaTHIECKOTO
amrmapara

OIIK-1.5 Beibupaet 6azoBbie
du3nvecKre 1 XUMHUIECKHE
3aKOHBI JIJISl pEIICHUS 3a/1a4
npodeCcCHOHATbHON
JeSITeIIbHOCTH

3HAEeT

(u3mvYecKkue 3aKOHBl CTAaTUKH W JMHAMHUKHU
CIUIOIITHBIX CPE.T

yMmeeTr

MPUMEHSATHh OCHOBHBIC 3aKOHBI B TPAKTUYECKON
IEeITEIbHOCTH

BJIAJIeeT

MPOrpaMMHBIM 00eCIIeYeHUEM, OITUCHIBAIOIINM
3aKOHBI CTATUKU U TUHAMUKH CILIOIIHBIX CPEJl

OIIK-1 Cnocoben pemats | OIIK-1.7 Pemraer ypaBHeHusi, |3HaeT

3aa4u MpO(EeCCHOHANBHON | OMMCHIBAIONINE OCHOBHBIE ypaBHEHHS JINHEHHOH aireOphbl U MaT. aHaIM3a
JESTEIbBHOCTH Ha OCHOBE (du3nUecKre mpoueccsl, ¢ ymeer

MCIIOJIb30BaHUs IIPUMEHEHUEM METOJI0B pelaTh ypaBHEHUs JMHEHHON anreOpsl
TEOPETUYECKHUX U JUHEHHON anreOpbl U BJIajieeT

IIPAKTUYECKUX OCHOB MaTEMaTUYECKOT0 aHAIIN3a MaTeMaTHYECKUM " IIPOrPaMMHBIM
€CTECTBEHHBIX U o0ecrnieueHneM

TEXHUUYECKUX HayK, a

TaK)K€ MaTEMAaTHUYECKOT O

anmnapara

OIIK-3 Cnocoben OIIK-3.2 Ocymectsisier 3HaeT

IPUHUMATD PELLICHUS B BbIOOp METO/1a WJIM METOJIMKH | 0a30BbIE OCHOBBI 33]1a4

npodeccnoHaIbHOM cepe, |pemeHus 3anaun ymeer

UCIIOJNIb3Ys TEOPETUYECKUE
OCHOBBI 1 HOPMaTUBHYIO
0a3y CTpOUTEIHCTBA,
CTPOUTEIILHON UHAYCTPUHU
Y KWIHILIHO-
KOMMYHaJIbHOTO XO351CTBa

npodeCcCHOHAILHON
JESTCIIbHOCTH

IMPUMCHSATH U3BECTHBIC MCTOABI PCIICHHWA 3a/1a4
BJIajgeeT
MCTOJHMKaMHU PCHICHHA KOHKPCTHBIX 3a/1a4

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOIi IPOrpaMMbl
Jannast tucruruiiHa (MoAysb) BKitodeHa B biok «lucuumnunsl, Mmoxynu» b1.0.15.02 ocHoBHOM
npodeccnoHaabHO obpazoBarenbHO nporpammsl 08.03.01 CTpouTenbcTBO U OTHOCUTCS K 00sI3aTEIbHOM

qaCTHu yqeGHoro IJ1a”Ha.

No
/o

[IpenmecTByronme JUCHUILTUHBI

KOI[ U HAMMCHOBAHUC UHUKATOPpA
JOCTHIXKXCHHA KOMIICTCHIIMH

1 |Beicurag maremaruka

VYK-2.1, YK-2.3, YK-2.4, OIIK-1.6,
OIIK-1.7, OIIK-1.8

2 | dusuka

VYK-1.1, OIIK-1.1, OIIK-1.2, OIIK-
1.4, OIIK-1.5, OIIK-1.11

JI71s1 yCrienrHoro OCBOCHHMS TUCIIUTUIMHBI 00yJaroIemMycsi HEOOXOIUMO:

3HaTh:

- pyH/IaMEHTAJIbHBIE OCHOBBI BBICIICH MaTeMaTHUKH, BKITIOYasi BEKTOPHYIO alnredpy, aHATUTHIECKYIO
TEOMETPHUIO, TEOPHIO MpeAesioB, AU depeHIInaTbHOE U HHTETpaIbHOE HCUnCIeHuEe; QyHIaMEeHTaIbHBIC
OCHOBBI (DM3UKH M TEOPETHIECKON MEXaHHUKH; TUHAMUKY TTOI3€MHBIX BOJI;

YMETB:

- JJOTHYCCKH H ITOCJICAOBATCIIbHO U3J1araThb q)aKTI)I, 00BACHATH IMPUYUHHO - CJICACTBCHHBIC CBA3U,
HCIIOJIb3Yys O6HH/I€ H CIICOUAJTIBHBIC ITIOHATUA U TCPMHUHBI; IIPOBOJIUTH (bopManmaumo IIOCTaBJICH-HOM

3ala4i Ha OCHOBE COBPEMCHHOI'O MAaTEMATHYCCKOI'O aIlrapara,

BJIAACTh:

- HaBbIKaMU paboThI C y4eOHOI INTEpaTypoil U ANEKTPOHHBIMU Oa3aMu JTaHHBIX.




n/a

[Tocnenyromue TUCIUTIIIMHBI

Kon n nanMeHoBaHMe HHIUKATOPA
IOCTHYKEHHUS KOMIIETEHIINH

[ToaroToBka K mporeRype 3auThl | 3a1UTa BBITYCKHON
KBaJTM(PUKAITMOHHON pabOTHI

VK-1.1, VK-1.2, YK-1.3, YK-1.4,
VK-1.5, VK-1.6, YK-2.1, YK-2.2,
VK-2.3, YK-2.4, YK-3.1, VK-3.2,
VK-3.3, YK-3.4, YK-3.5, VK-3.6,
VK-4.1, VK-4.2, YK-4.3, YK-4.4,
VK-5.1, YK-5.2, YK-5.3, VK-6.1,
VK-6.2, YK-6.3, YK-6.4, VK-6.5,
VK-7.1, YK-7.2, YK-7.3, VK-7.4,
VK-8.1, YK-8.2, YK-8.3, VK-8.4,
VK-9.1, YK-9.2, YK-9.3, VK-9.4,
VK-9.5, YK-10.1, VK-10.2, YK-10.3,
OIIK-1.1, OTTK-1.2, OITK-1.3, OTTK-
1.4, OTIK-1.5, OTIK-1.6, OTIK-1.7,
OITK-1.8, OTTK-1.9, OTTK-1.10,
OITK-1.11, OTIK-2.1, OTTK-2.2, OITK
-2.3, OTIK-3.1, OITK-3.2, OTIK-3.3,
OIIK-3.4, OIIK-3.5, OITK-3.6, OIIK-
3.7, OIIK-3.8, OIIK-3.9, OTIK-4.1,
OIIK-4.2, OTTK-4.3, OTTK-4.4, OTTK-
5.1, OTIK-5.2, OITK-5.3, OIIK-5.4,
OIIK-5.5, OIIK-5.6, OITK-5.7, OIIK-
5.8, OTIK-5.9, OTTK-5.10, OTIK-6.1,
OITK-6.2, OIIK-6.3, OITK-6.4, OIIK-
6.5, OITK-6.6, OTIK-6.7, OTIK-6.8,
OI1K-6.9, OTTK-6.10, OTTK-6.11,
OITK-6.12, OTIK-6.13, OIIK-6.14,
OIIK-6.15, OTIK-6.16, OTIK-7.1,
OIIK-7.2, OIIK-7.3, OITK-7.4, OTIK-
7.5, OTIK-7.6, OTIK-7.7, OTIK-8.1,
OITK-8.2, OTIK-8.3, OITK-8.4, OIIK-
9.1, OITK-9.2, OTIK-9.3, OTIK-9.4,
OIIK-9.5, OTTK-9.6, OTTK-10.1,
OITK-10.2, OTIK-10.3, OTIK-10.4,
OIIK-10.5, TIK-1.1, TIK-1.2, TTK-1.3,
TK-1.4, TIK-1.5, TTK-1.6, TTK-1.7,
TK-2.1, TIK-2.2, TIK-2.3, TTK-2.4,
TK-2.5, TIK-2.6, TTK-2.7, TTK-3.1,
TK-3.2, TIK-3.3, TTK-3.4, [TK-3.5,
TK-3.6, TTK-4.1, TTK-4.2, TTK-4.3,
TK-4.4, TIK-5.1, TTK-5.2, TTK-5.3,
TK-6.1, TIK-6.2, TTK-6.3, TTK-7.1,
TK-7.2, TIK-8.1, TTK-8.2, TTK-8.3,
T1K-8.4, TTK-8.5, TTK-8.6, [TK-8.7,
TTK-8.8, TTK-8.9, ITK-9.1, TTK-9.2,
T1K-9.3, TIK-9.4, TTK-9.5, TTK-10.1,
TK-10.2, TIK-10.3, TIK-10.4, TTK-
10.5, IK-11.1, IK-11.2, TIK-11.3,
TK-11.4, TIK-11.5, TIK(LD)-1.1, TIK
(ID)-1.2, TIK(ID)-1.3, TIK(LD)-1.4, TIK

(ID-1.5

4. O0beM QUCHUNIMHBI (MOAYJISA) B 324€THBIX eIMHULAX C YKA3aHHEM KOJMYeCTBA aKaJeMU4YeCKHUX
YacoB, BBIICJCHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ npenoaasaresieM (110 BUIaM y4eOHBIX
3aHATHH) M HA CAMOCTOSATEIbHYIO PA00TY 00yYaKOIIUXCS




Cemectp
W3 Hux yacsl Ha
Bupn yae6HO# paboThI Beero MIPAKTUYECKYIO
4acoB 4
IOATOTOBKY
KonTakTHas padora 32 32
Jleximonnsie 3ansatus (JIek) 16 0 16
Jlaboparopusie 3austus (JIad) 2 0 2
ITpaktuueckue 3ausatus (Ip) 8 0 8
IIpaktuueckue 3ansatus B ceccuto (I133) 6 0 6
HWHasi KoHTaKTHasi pa6oTa, B TOM YHCJIe: 0,8 0,8
KOHCYJIBTAllUH 10 KYPCOBOH paboTe (IIPOoeKTy), 04 04
KOHTPOJBHBIM padotam (PI'P) ' '
KOHTaKTHas paboTa Ha aTTeCTalMIO (C1aJa 3a4era,
3adeTa ¢ OIEHKOM; 3aliTa KypCOBOU pabOThHI 0,4 0,4
(mpoexkTa); cnaya KOHTpoNbHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUI0
(KOHCYTbTAIUS TIEPEe] SK3aMEHOM H cliava
Yachbl HA KOHTPOJIb 4 4
CamocrositenibHasi padota (CP) 71,2 71,2
O061masi TpyA0eMKOCTh TUCHUILJIMHBI (MOYJIA)
yacel:| 108 108
3a4YeTHbIe eIUHHUIbI: 3 3

5. Conep:xaHue THCHMILITMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE 10 pa3jiesiaM (TeMaM) ¢ yKa3aHHueM

OTBCACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘leﬁHI)IX 3aHATHIA

5.1. TemaTrueckuii MiaH JUCHUILIMHBL (MOJTYJIs)

KonrakTtHast padora (1o yuyeOHbIM
3aHATHAM), Jac. Kon
WHAWKATOP
& a
g | nexuum I13 JIP Bcero,
Ne Pa3[LeHBI JAUCHUITIINHBI s CP qac JOCTHIKXCHU
[0} .
O W3 HUX U3 HUX W3 HUX A
Ha Ha Ha KOMIICTCHI]
Beero | "PAKTHT | poepg | MPAKTH™ | poepg [ MPAKTH 15041
YECKYIO YECKYIO YECKYIO
HOATro- TOATro- TOATro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. BBonHbie cBeneHUs
OCHOBHbIE (pU3MUECKHEe
CBOMCTBA KHJIKOCTH U ra3a
OIIK-1.1,
OIlK-1.2,
OcHoBHBIE pU3HUECKUE OIIK-1.4,
1.1. . 4| 4 2 12 18
CBOMCTBA KUJIKOCTH U rasa OIIK-1.5,
OIIK-1.7,
OIlK-3.2
2. |2 paznen. CunoBoe
BO3JIEUCTBUE MOKOSIIECHCS
YKUJKOCTH Ha TUIOCKUE U KPUBO
-JINHEWHbIE TTOBEPXHOCTH.
CuitoBoe BO31€iiCTBHE OIIK-1.1,
[IOKOSIIENCS )KUIKOCTHA Ha OI1K-1.2,
2.1 . 4 2 2 10 14
IJIOCKUE Y KPUBOJIMHENHBIE OIIK-1.4,
MMOBEPXHOCTH. OIIK-1.5
3. |3 pasnen. PaBHoBecue
JKUJIKOCTEN U Ta30B




OIIK-1.1,

PaBHOBecHE XUIKOCTEHA U OIlK-1.2,
3.1 rasos 10 11 OIIK-1.4,
OIIK-1.5
4. |4 pazgen. [1naBanue Ted.
OCTONYUBOCTE.
. IlimaBanue Tei. OINK-1.1,
4.1 OCTOIYUBOCTE 4 4 OINK-1.2,
’ OIIK-1.4
5 |5 pasnen. OCHOBBI KHHEMATUKH
¥ IMHAMHUKH KUIKOCTH U rasa.
OIIK-1.1,
OIIK-1.2,
51 OCHOBBI KUHEMATHKHU U 10 15 OIIK-1.4,
" | IMHAMUKY KUIKOCTH U Ta3a. OIIK-1.5,
OIIK-1.7,
OIIK-3.2
6. |6 pasmen. 'unpaBiudeckue
COIIPOTHUBIICHUS TIPU JABMKCHUN
YKHIKOCTH U Tra3a.
OIIK-1.1,
I'uppaBnuueckue
6.1. | conpoTHBIICHHS TPU JBUKECHUN 8 13 OIIK-1.2,
JKUJIKOCTH U Ta3a. OIIK-1.4,
OIIK-1.5
7. |7 paznen. OgHomepHbIe
HAIMOPHBIC MOTOKH KHUJIKOCTEH
M Ta30B.
OIIK-1.1,
OIIK-1.2,
71 OnHoMepHbIE HAITOPHbIE 8 12 OIIK-1.4,
" | IOTOKY XKUAKOCTEN U ra3oB. OIIK-1.5,
OIIK-1.7,
OIIK-3.2
8 |s paznen. JIBIKeHHe KUIKOCTH
Y ra3a B IIOPUCTOU Cpeae.
OIIK-1.1,
OIIK-1.2,
JIBr>xeHue )KUJAKOCTH U raza B OIIK-1.4,
8.1 MIOPHUCTOM Cpejie. 92| 132 OIIK-1.5,
OIIK-1.7,
OIIK-3.2
9. |9 pasznen. OcHoBBI
MOJIETTUPOBAHUS
THIPaBIMYECKUX SBICHUU.
OIIK-1.1,
OIIK-1.2,
91 OCHOBBI MOJIETTUPOBAHUS 3 OIIK-1.4,
" | ruapaBIMYECKUX SABICHUM. OIIK-1.5,
OIIK-1.7,
OIIK-3.2
10. |10 pa3nen. nas KOHTakTHas

pabora




OIIK-1.1,
OIIK-1.2,
10.1 OIIK-1.4,
WNHas konTakTHas paboTta 4 0,8 OIK-1.5
OIIK-1.7,
OIIK-3.2
11. | 11 paznmen. KonTposs
OIIK-1.1,
OIIK-1.2,
OIIK-1.4,
11.1.|3auer 4 4 OIK-1.5
OIIK-1.7,
OIIK-3.2
5.1. JIexuuu
Ne | HaumenoBanue paszaena N
. HanmeHoBaHue M KpaTKOe CoJiepKaHue JIEKLIUH
pasz Y TEMBI JICKIIHA
OcHOBHBIE (PU3NYECKHE CBOMCTBA KHUJIKOCTEH U ra3oB
Onpenenenue npeaMera, Kak HayqdHOW JUCHUILIMHEL [Iprumepsl
WCTIOJIb30BAHMUS 3HAHUN TPUKIIAHOW MEXaHUKH KUJAKOCTH U Ta3a B
obmactu cTpouTenbcTBa. CBA3H Kypca CO CMEKHBIMU JIUCIHUTUTHHAM.
OCHE’BHHG (usneckue | Kparkne ucropuieckue ceenenus o paseuTun Haykn.OGBEKT H3ydeHuS,
1 | ceoficta xunKocTH 1 (M3UYECKOE CTPOEHHE KUIKOCTEH M Ta30B. | MIIOTE3a CILIOIHON CPEIBL.
rasa Du3HYECKHE CBOMCTBA: TUIOTHOCTD, YIEIbHBIH BEC, OTHOCUTEIILHBIE
IJIOTHOCTD U yJIENbHBIN BEC, CAKUMAEMOCTD, TEKYUECTh, BI3KOCTb.
WneanbHble 1 peanbHble KUIKOCTH. HeHbloTOHOBCKUE KuaAKOCTH. CHilbl,
JEUCTBYIOIIUE B XKHUIKOCTSX U ra3ax.
. CunoBoe BO3€HCTBUE NMOKOSIIEHCS KHUIKOCTH Ha IIJIOCKUE U
CHHOBOGVBOS’IICHCTBM KPUBOJMHENWHBIE TOBEPXHOCTH.
TIOKOALICHCA HKUAKOCTH | Ayanuruyecknii  crmoco® ompeseseHns NaBIeHHs Ha IITOCKHE
2 Ha TUIOCKHC 1 noBepxHocTu. LleHTp AaBneHus u onpeesneHue ero koopauHar. Cuna
KpHBOJIMHCHHBIC JlaBJIEHHs Ha KpUBOJIMHEIHbIE TOBepXHOCTU. Teno naBnenus. Llentp
HOBEPXHOCTH. NABTICHHA.
PaBHOBeCHE )KMIKOCTEN U ra3oB.
IMuapocTaTuyeckoe naBieHue u ero cpoiictra. uddepennmanbupie
YpaBHEHHUsI paBHOBECHS )KUAKO-CTU. OCHOBHOE ypaBHEHHE TUAPOCTATUKH,
_ | ero reomeTrpuueckoe u sHEpreTHYECKOe ToIKoBaHue. PaBHoBecue
3 PaBHOBECHE KUIKOCTEH |y vocri i rasa B MOJTE CHIIBI TKECTH. OTHOCHTETBHBIH TTOKO#
1 rasos KUJKOCTH ¥ Ta3a. EIMHHMIIBI, XapaKTepu3yolye AaBjieHue. [Ipubopsl s
M3MEpeHus JaBieHus U Bakyyma. ['paduueckoe nzoOpaxxeHnue
pacnpeziesieHus: THIPOCTaTHYEeCKOro JaBieHus. Pacipenenenue naBnenus
B ITOKOSIILIEMCS Ta3e.
OCHOBBI KUHEMATHUKH U IWHAMHKH KUJIKOCTH U Ta3a.
JIBa MeTO/1a U3Y4EHUS KUAKOCTH U ra3a, KjJacCu(UKaIs BUIOB
JIBYDKEHUS, TPAEKTOPUS M JIMHUS TO-Ka, dJIeMEHTapHas cTpyiika. Buxpepas
JMHUA, BUXpeBOH HYP. [T0TOK U ero 3eMeHThl. Y paBHEHHE
HEpPa3pbIBHOCTU MOTOKA B AU (PepeHIInanbHOM U THAPABIMYECKON
OcHoBbI KMHEMAaTHKH U | popmax. Cuiibl, AeiicTByromue B )kuaAkocTsaX. JAuddepeniuanbable
S5 | OIMHAMUKU )KUJKOCTU M | ypaBHEHHUS ABMKEHHS HEBSA3KOU KUKOCTH (ypaBHEHMs Diiepa) U ux
rasa. MHTETpaJIbl 7S pa3IMyHbIX CIydaeB. Y paBHeHUE bepHymmm as ctpyiku
HEBSI3KOHM U BA3KOW *kKHJI-KOCTH. [ eomeTprueckas 1 sHepreTuieckas
MHTepHpeTanys ypaBHeHus: bepHyum, nbe30MeTpudeckuii u
TUAPABIMYECKUM YKIIOHBI. Y paBHeHHE bepHyuM 1 OTOKA BA3KON
KHUJIKOCTH U METOJIbI ero npuMeHeHus. KoianuecTBo NBUKEHUS U




KMHETHUYecKasi HEpIusl MOToKa KUAKOCTU. HanpsbkeHue cuil BA3KOCTH.
VYpaBuenne HaBbe-CTokca 115 BA3KOW KUAKOCTH. TypOyIEeHTHOCTD U €€
XapaKTEePUCTUKH, ypaBHeHUs PeliHonbaca. YpaBHenue bepHynu nis
ra3os.

I'mapaBnuueckue
COTIPOTHUBIICHUS TTPH
JIBUKEHUHU KUIKOCTH U
rasa.

['unpaBnuyecKkue COPOTUBICHUS NP ABMXKEHUH KUJIKOCTH U rasa.

Bunel ruapaBiandeckux cornpotupieHuil. O0mme 3aBUCUMOCTH JIJ1s
orpezesieHusl HoTeph Haropa B oAHOMepHbIX oTokax (1lle3u, Beiicbaxa,
Hapcu-Beticbaxa). JlamunapHoe 1 TypOYJICHTHOE JBHKEHUE KHUIKOCTH.
OcHOBHOE ypaBHEHHE PAaBHOMEPHOI'O ABMXKEHUS HKUJAKOCTH.
Pacnipenenenue kacaTenbHBIX HAMPSKEHUH U CKOPOCTEH MPU JTaMUHAPHOM
paBHOMEPHOM JBHXKEHHUH B TpyOax. @op-mymna [lyaseiins u 3HaueHue
koad¢unmenta Japcu npu namMmuHapHOM JBH>KeHUH. OO01I1e CBeICHUS O
TypOyJIEeHTHOM ABMXEeHUU. Pacnipenienienne kacaTelbHbIX HAMPSKEHUN 1
cKopocTeil B TypOyneHTHOM noToke. [IpakTuueckue Gpopmysbl amst pacueTta
NoTeph Haropa u nNpoduss ckopocTel B Tpydax mpu TypOyJIeHTHOM
JIBUKEHUH. 3aBUCUMOCTH JJ1s onpeaeneHus koddduimenta [le3u.
Mectable notepu sHepruu. OO1e cBeieHus. 3aBUCUMOCTH IS
orpezieNieHus: OTePh HAMOpPa MPH U3MEHEHUH CEYCHUS U HAIIPABIICHUS
noToka. BanMmHoe BiMsIHHE MECTHBIX CONPOTUBICHUH. BrusHue uncia
Peiinonbaca Ha 3HaueHne ko3 (PpUIMEeHTa MECTHOTO CONTPOTUBIICHUS.

OI[HOMCprIe HAIIOPHBIC
MOTOKH KHUIAKOCTEH U
ra3oB.

OpnHoMepHbIE HAallOPHBIE IOTOKU KUIKOCTEN U Ira3oB.

Tunsl oTBEpCTUH U HAcaZ0K, BUIBI CxKaTHsl cTpyu. Mcreuenue uepes
MaJible OTBEPCTHSI B TOHKOM CTEHKE ITPH IIOCTOSHHOM Harope. Tpaexkropus
BbITEKarolIel ctpyu. Mcreuenue sxukoctu yepes 00JbIine OTBEPCTHS
IIPY ITIOCTOSIHHOM M IIEPEMEHHOM Hamnopax. McredueHnue yepe3 Hacaiku Ipu
IIOCTOSIHHOM HaIlope, BaKyyM B Hacazkax. McTeuenue ra3os, KpuTuieckas
CKOPOCTh HcTeueHus. [IpakTnyeckue peKOMeHAalNHU 110 OIPEIEICHUIO
3Ha4YeHu# K03((HUIMEHTOB pacxoja U ckopocTu. Hezaromnnenusle ctpyu
BA3KON KUIKOCTH. OCHOBHBIE XapaKTEPUCTUKHN HE3aTOIUIEHHOHN CTPYH.
Knaccugukarus Tpy6onpoBo1oB. Pacuer mpocThiX, KOPOTKUX U ATMHHBIX
TpyOonpoBooB. [lonsTHE 0 pacueTe ceTei TpyOOIpOBOIOB.
['unpaBnuyeckuit pacyet TpyOONpoBOJOB MPU TPAHCIOPTUPOBAHUHU
IByX(a3HbIX MOTOKOB. J/IBMkeHHE ra3oB 1no Tyoam. bomibiine yckopenus,
Kosie0aHus JaBJIEHUH U YpOBHEH B HAIOPHBIX cucTeMax. [ uapaBnuueckuit
yaap B Tpy0ax, ¢popmyna XKykoBckoro. [laBieHue CTpyu KUIKOCTH Ha
TBEP/bIE TOBEPXHOCTH.

JIBH>KeHue KUAKOCTH 1
rasza B IIOPUCTOM Cpeje.

JIBI>KeHMe KUIKOCTH U ra3a B IIOPUCTOMN cpejie.

O6ume cBeaenus o punbTpaunu. OCHOBHOH 3aKOH (DMIIBTPALIUY.
Koadduuuent punsrpanmu. Meroas! onpenenenus kodpduiuenra
¢mibTpanuu. JlamuHapHas u TypOyneHTHas ¢puibTpanus. PaBHo-MepHOe
JIBIDKEHUE TPYHTOBBIX BOA. [IpUTOK IpyHTOBBIX BOJ] K BOZOCOOPHBIM
coopykeHusM. [TpUTOK K IpeHaKHOMY U apTe3NaHCKOMY KOJIO/ILIAM.
Pacuer rpynmsl COBEpIICHHBIX KOJIOALEB MPU BOJOMOHWKEHUHU. [IpUTOK K
OJIMHOYHOI BOZ0COOpPHOI ranepee. OCHOBBI pacueTa CUCTEMBI
TOPU30HTAJIBHBIX COBEPIICHHBIX 1 HECOBEPILICHHBIX ApeHaXkeill. MeTos
SI'1A.

OcHOBEI
MOJIECIIUPOBAHUSA
TUAPABINYECKUX

SIBIICHUM.

OCHOBEI MOACIIMPOBAHUSA TUAPABIINICCKHUX SIBIICHUH.
[TogoOue ruapomMexaHNIeCKuX MpoIreccoB. Yucna u KpuTepun moao0us.
Meroael moaenupoBanus. [loHsTHE O METOAE pa3MEPHOCTEM.




5.2. [IpakTuyeckue 3aHsATHS B CECCUIO

HaunmenoBanue paznena

11\}.(1_)1 1 TEMBI CEMHHApCKIX HanmeHoBaHue U coiepikaHue MPAKTUYECKUX 3aHATHH
3aHATHUI
OpnHOMEpHBIE HAITOPHBIE TTOTOKH KHUJIKOCTEH U ra3oB.
Hcreyenue yepes3 Majable OTBEPCTHS B TOHKOW CTEHKE IPU MOCTOSIHHOM
Harope. TpaekTopus BeITEKarOLIeH cTpyu. MicreueHne )KuaKocTu yepes
0oJbIIIEe OTBEPCTHS MTPU OCTOSIHHOM U TIEPEMEHHOM Haropax.
OnnomepHble HAIOPHBIC | J]creyenne uepes HAacaIKy MIPH MOCTOSHHOM HAIOPE, BAKYYM B HACAJIKAX.
7 TOTOKH MUAKOCTCU M| [TcTeyenne ra3o, KpUHTHYECKAs CKOPOCTh UCTEUEHHMs. Pacuer nmpocThiX,
Tasos. KOPOTKHX M JUIMHHBIX TPYOOIPOBOIOB. [ MapaBiIndecKuii pacuer
TpyOOIPOBOJIOB NIPU TPAHCTIOPTUPOBAHUH JBYX(Pa3HBIX MOTOKOB.
['mapaBanueckuii ynap B Tpybax, popmyna Kykosckoro. /laBienue ctpyu
KHUJIKOCTH Ha TBEP/bIC TOBEPXHOCTH.
JIBI>KeHME KHUIKOCTH U Ta3a B IOPUCTON Cpejie.
O6ume cenenus o puinbrpanru. OCHOBHOH 3aKOH (DMIIBTPALIUH.
Koadduuument punprpammu. Meroas! onpenenenus kodhduiuenrta
¢mibTpanun. JlamuHapHas u TypOyneHTHas ¢punbpTpanus. PaBHo-MepHOe
8 JIBHYKCHHE JKUIKOCTH U | ABHIKCHHE TPYHTOBBIX BOJ. [IPHTOK IPYHTOBBIX BOJ K BOXOCOOPHBIM
rasa B IIOPUCTOIi cpeje. |COOPYKeHUsM. [IPUTOK K JPEHaXXHOMY U apTE3HAHCKOMY KOJIOLaM.
Pacuer rpynmsl COBEpIICHHBIX KOJIOALEB MPU BOJOMOHMKEHNH. [IpHTOK K
OJIMHOYHOM BO10COOpHOII ranepee. OCHOBHI pacueTa CUCTEMBbI
TOPU30HTAIIBHBIX COBEPIICHHBIX M HECOBEPIICHHBIX ApeHaXkel. MeTon
SI'JIA.
OcHOBBI OCHOBBI MOJICITUPOBAHUS THAPABINYCCKHUX SIBICHUI.
9 MOIEIUPOBAHMS [Togo6ue rugpoMexaHuIecKuX MporeccoB. Uncna u Kpurepuu moa00msl.
TUAPABIMYECKUX Meroasl MoaenupoBanus. [IoHATHE 0 METOIE Pa3MEPHOCTEM.
SABJICHUM.

5.3. [IpakTudeckue 3aHATHS

HaunmenoBanue pasaeiia

pJ::H U TeMBI IPAKTHIECKHX HaumeHoBaHMe U colepKaHuE MPAKTUUECKUX 3aHATHH
3aHATHN
OcHoBHbIE (M3UYECKHE CBOMCTBA KUAKOCTEH U Ta30B
Ncnonp30BaHus 3HaHUN MPUKIAJHON MEXAHUKH )KUIKOCTH U ras3a B
OcHoBHbIe husndeckue |00TacTH CTponTENECTBA. OOBEKT H3YICHHS, PU3MICCKOE CTPOCHHE
1 CBOMCTBA XUAKOCTH M | KUIKOCTEN U ra3oB. PU3NUECKUE CBOWCTBA: INIOTHOCTD, Y/EIbHbIN BEC,
rasa OTHOCHUTEJIbHBIE IIJIOTHOCTh U YJIEIbHBIN BEC, CAKUMAEMOCTb, TEKYUECTh,
BA3KOCTb. M eanibHble U peanbHble KUAKOCTH. HeHbIOTOHOBCKHE
wuaKocTy. Cubl, 1EHCTBYIOIIME B KUAKOCTAX U razax.
. CunoBoe Bo3/ieiiCTBHE MOKOSIIEHCS KUAKOCTU Ha MJIOCKUE U
CHHOBOGUBOC‘HGHCTBHG KPUBOJINHENHBIE TOBEPXHOCTH.
TIOKOAMEHCS XKUAKOCTH | ApganmTiaeckuii  cioco6 ompesieNieH s JaBIeHNs Ha TIOCKUE
2 Ha IJIOCKHC 1 noBepxHOCTH. I[eHTp JaBIeHNs U onpe/eneHne ero koopauHar. Cuma
KpUBOINHCHHBIC JIaBJICHUS Ha KPUBOJIMHEHHBIE MOBEpXHOCTH. Teno nasienus. Lientp
MTOBEPXHOCTH. ABIICHIS.
OCHOBBI KNHEMAaTUKH U AUHAMUKH KUIKOCTH U Tasa.
YpaBHeHUE HEPA3PHIBHOCTU MOTOKA B TU(PEpeHIINaTBbHON 1
ruzpasnudeckoit popmax. Auddepennnanbupie ypaBHEHUS ABHKEHHS
OCHOBBI KHHEMATHKH 1 | HEBSI3KOH KUAKOCTH (YpaBHEHUS Diiiepa) U UX UHTETPajIbl s
5 | AMHAMUKH )KUIKOCTH M | Pa3JIMUHBIX ClIydaeB. Y paBHeHUE bepHysum 1 CTpYHKHU HEBA3KON U

rasa.

BA3KOM JKUAKOCTH. ['eomeTpruyeckas U dHepreTudeckas MHTepIIpeTanus
ypaBHeHMsI bepHyIH, Mbe30MEeTPUUECKUI U THPABIMYECKUH YKIOHBI.
VYpaBHenue bepHym U1 TOTOKA BA3KOW KHUAKOCTU U METOABI €70




npuMeHeHus. KonuuecTBo IBMKEHUS U KUHETUYECKasi JHEPTHsl OTOKa
*Kunkoctu. Hanpsbkenue cun Ba3koct. Y paBHenue HaBbe-Crokca st
BSI3KOM XKUIKOCTH. YpaBHeHHs PeliHoibaca. YpaBHenue bepuyium miis
ra3os.

I'mapaBnuueckue
COTIPOTHUBIICHHUSI TTPH
JIBWKEHUHN KUIKOCTH U
rasa.

I'unpaBnuueckre CONPOTUBICHUS MPU ABMKEHUHU KUIKOCTHU U rasa.

Bunel ruapaBiandeckux conpotupieHuil. OOmye 3aBUCUMOCTH 1S
olpezeNieHus IoTeph Haropa B ogHoMepHbIX otokax (ILle3u, BeiicOaxa,
Hapcu-Beiicbaxa). JlamuHapHoe U TypOYJICHTHOE JBHUKEHUE KUIKOCTH.
OcHOBHOE ypaBHEHUE PAaBHOMEPHOTO JIBH)KEHUS )KHUJIKOCTH.
Pacrnipenienenuie kacateabHbIX HAMPSKEHUM U CKOPOCTEH MPU JIaAMUHAPHOM
paBHOMEpPHOM JBHKEHUH B TpyOax. @op-myna [lyaseiins u 3HaueHue
koa¢dunuenta JJapcu npu namuHapHoM aBrkeHuu. OO1ue cBeieHus o
TypOyJeHTHOM JBUKEeHUU. Pactipenienienre KkacaTenbHbIX HAMPSKEHUN U
cKopocTeil B TypOyneHTHOM notoke. [IpakTrueckue hopmynsl ajs pacyera
MOTeph Hamopa u Mpoduist ckopocTel B Tpydax npu TypOyJIeHTHOM
JIBUKEHUH. 3aBUCUMOCTH [ onipenesneHus koddduuuenta le3n.
Mectnble notepu sHepruu. O0mme cBeieHus. 3aBUCUMOCTH IS
oTpezieNieHUs IOTePh HAIlopa MPU U3MEHEHUU CEUYCHUS U HapaBICHUS
noToka. B3anmHoOe BiHsHIE MECTHBIX CONPOTUBICHUH. BrusHue uncia
Pelinonbaca Ha 3HaueHue K03(pPUIEeHTa MECTHOTO COTIPOTUBIICHUSI.

JIBuKeHHE KUAKOCTU U
ra3a B IIOPUCTOH cpefe.

JIBYOKEHHE )KHUJIKOCTH U ra3a B IIOPUCTOM cpejie.

O6mue cBenenus o Guubtparnuu. OCHOBHON 3aKOH (DUIIBTPALIUU.
Koaddurnuent punprpanuu. Metobl onpeaeneHus KodphuireHTa
¢bwnbrpanuu. JlamuHapHas u TypOyseHnTHas punbrpanms. PaBHo-MepHOE
JIBMDKEHUE TPYHTOBBIX BOJ. [IpUTOK IPYHTOBBIX BOJ K BOJAOCOOPHBIM
coopykeHusiM. [IpUTOK K TPEHAKHOMY M apTE3HaHCKOMY KOJIOJIIAM.
Pacdet rpynmbl COBEpIICHHBIX KOJIOAIEB MPU BOJOMOHMKEHUU. [IpUTOK K
OJIMHOYHOM BOJI0COOpHOI rasiepee. OCHOBBI pacueTa CUCTEMBI
TOPU30HTANILHBIX COBEPIICHHBIX U HECOBEPIICHHBIX IpeHaxeil. Meton
SI'J1A.

5.4. JIaGoparopHbie paboThI

No
pasn

HaumenoBanue pazaena
U TEMBbI JIa0OpaTOPHBIX
pabot

HaumenoBanue u conepkanue 1a00paTOpHBIX paboT

I'mppaBnuueckue
COIIPOTUBIICHUS TIPU
JBHIKEHHUHU >KUIKOCTH U
rasa.

['unpaBnuueckre CONpOTUBIEHUS NPU ABMKEHUHU KUJIKOCTHU U rasa.

Buapl runpaBnuyeckux conpoTuBieHui. O0IIMe 3aBUCUMOCTH IS
olpezieNieHus IOTepb Haropa B oAHOMepHbIX moTokax (1lle3u, BeiicOaxa,
Hapcu-Beiicbaxa). JlamuHnapHoe U TypOYJIICHTHOE ABUKEHUE KUIKOCTH.
OcHOBHOE ypaBHEHUE PaBHOMEPHOTO JIBUKEHUS )KHUJIKOCTH.
Pacnipenenenue kacaTenpbHbIX HANIPSKEHUN U CKOPOCTEN ITPH JIAMUHAPHOM
pPaBHOMEPHOM JIBM>KEHUH B TpyOax. @op-myna [lyaseins u 3HaueHue
koapduuuenta lapcu npu JaMUHApHOM IBMKeHUU. OOIIME CBECHUS O
TypOyJIEeHTHOM JBWKEHHUHU. Pacripenienenue kacaTebHbIX HAPSDKEHUH 1
ckopocTeil B TypOynenTHOM notoke. [IpakTudeckue hopmyssl 171 pacueTa
NoTepb Hamopa u Npoduist ckopocTel B Tpydax npu TypOyJIeHTHOM
JBM>KEHUH. 3aBUCUMOCTH JUIs onpeseneHus ko3dduuuenta Hle3n.
MectHble oTepu 3Hepruu. O61mue cBeJeHus. 3aBUCUMOCTH JIS
OIIpeZeNIEHNUs IOTEPh HAIlOpa IPU U3MEHEHNUHN CEUYEHNUS U HalpaBICHUS
OTOKa. B3anMHOE BiIMsIHME MECTHBIX CONIPOTUBICHUN. BiusHue uncna
PeitHonbca Ha 3HaUeHUE KOA(PUIIEHTAa MECTHOTO COIIPOTUBIICHHSL.




5.5. CamocTosiTenpHas paboTa 00yJaromuxcs

Ne
pasng

HaumenoBanue paznena
JUCLUIUIMHBI U TEMBI

CogeprkaHre caMOCTOSTEILHON pabOThI

OcHoBHbIE pU3NYECKUE
CBOICTBA KUIKOCTH U
raza

OcHoBHBIE (PU3NYECKHE CBOMCTBA KHUJIKOCTEH U ra3os.

OO0mbexT n3ydyeHus, GU3nIecKoe CTPOCHHE KHUIKOCTEH 1 ra3oB. [ umoresa
CILTOIIHOM cpeabl. PU3NYECKUE CBOMCTBA: IJIOTHOCTD, YACIIbHBIN BEC,
OTHOCHUTEJIbHBIE INIOTHOCTD U YAEJIbHBIN BEC, CKUMAEMOCTb, TEKY4€ECTh,
BSI3KOCTh. M 1ealibHbIe U pealibHbIE )KUAKOCTU. HEHBIOTOHOBCKHE
*KuakocTu. CUiibl, IEUCTBYIOIIUE B KUIKOCTAX U ra3ax.

CuitoBo€ BO3€ICTBHE
MOKOSAIIEHCS )KUIKOCTH
Ha IJI0CKHE U
KpHUBOJIMHEHHbIE
MTOBEPXHOCTH.

CunoBoe BO31€ICTBHE NOKOSAIIEHCS KUAKOCTU Ha INIOCKUE U
KPUBOJIMHEHHBIE TIOBEPXHOCTH.

AHaIUTHYECKUH CIIOCcO0 OmpeeeHus JaBICHHS Ha IJIOCKHE
nosepxHoctu. LleHTp AaBineHus U onpeneneHue ero koopaunar. Cuia
JIaBJICHUs Ha KPUBOJIMHEHHBIE IOBEPXHOCTH. Teno nasienus. Lientp
JIaBJICHUS.

PaBHOBecHe KUIKOCTEN
U ra3oB

PaBHOBECHE KUIKOCTEN U Ta30B

['unpocraTudeckoe AaBiieHUE U ero cBoiicTa. uddepeHnunansabe
ypaBHEHUs paBHOBECHUS KUIKOCTU. OCHOBHOE YpaBHEHUE TUAPOCTATUKH,
€ro reOMEeTpPUUYECKOe U HIHEPreTUUeCcKoe ToJIKkoBaHue. PaBHOBecHe
JKUJIKOCTH U Ta3a B MOJIE CUJIBI TsKeCTU. OTHOCUTENIBHBIN MTOKON
JKUJKOCTH U Ta3a. Enunauibl, Xxapaktepusyronue nasienue. [Ipubopsr mis
W3MEpEHUS JIaBlIeHUs U Bakyyma. [ padudaeckoe nzodpaxeHue
pacripeiesieHus THIPOCTaTUUECKOro JaBiieHus. Pacnipenenenue napienus
B MTOKOSIIEMCS Ta3e.

. [ImaBanue ten.
OCTONYUBOCTE.

[TnaBanue Ten. OCTOWYUBOCTD.
3akoH Apxumena. [InmaBydecTs 1 OCTOMYMBOCTD IJIABAIOLIUX TEIN.

OCHOBBI KHHEMATHKHU U
JAWHaAMHWKH XKXUAKOCTHU U
rasa.

OCHOBBI KWHEMAaTUKU U AUHAMUKH KUJKOCTH U Tasa.

JIBa MeToa U3yUueHUs )KUKOCTH U ra3a, Kiaccu(uKaius BUJI0B
JBUKEHHUSI, TPAEKTOPHS U JIMHUS TO-Ka, dJIEMEHTapHas CTpyika. Buxpesas
JUHUSA, BUXpeBOM WHYP. [I0TOK 1 ero anemMeHTsl. Y paBHEHHE
HEPa3pbIBHOCTU MOTOKA B UG (HEepeHIIMATBHON U THIPABINYECKOM
dbopmax.

Cunsl, geiicTByronye B )XuakocTsX. Juddepenuuanbupie

YpaBHEHHUS JBUKEHUS HEBSI3KOM KUJIKOCTH (ypaBHEHHU Diiepa) U ux
WHTErPAJIbI IS Pa3Iu4HbIX CIIy4aeB. Y paBHEHUE bepHyIu 1 CTpyuKu
HEBSI3KOW U BSI3KOW KUIKOCTH. ['eomeTpryeckas U d3HEpreTuyecKas
WHTEpIpETaLMs ypaBHE-HUAsI bepHyIuH, Mbe30METPUIECKUN U
TUAPABIMYECKUI YKIIOHBI. Y paBHEHNE bepHyuM 11 MOTOKA BA3KOM
JKUJKOCTH ¥ METOJIBI €r0 NpuMeHeHus. Koan4uecTBo IBUKEHHUS U
KMHETUYECKask YHEPTUs M0-TOKA )KUAKOCTH. HanpskeHne cui BA3KOCTH.
VYpasuenune HaBbe-Ctokca 11 BSI3KOH )KUIKOCTH. Typ-OyJlIeHTHOCTb U ee
XapaKkTEepUCTUKH, ypaBHeHUs PeliHonbaca. YpaBHeHue beprymum s
ra3os.

I'mppaBnuueckue
CONIPOTUBJICHHUS IIPU
JIBMIKEHUU JKUJIKOCTH U
rasa.

['unpaBnuyeckue COpoOTUBICHUS MPHU ABMXKEHUH KUJIKOCTH U ra3a.

JIBa MeToza U3yueHUs JKUIKOCTH U ra3a, KiaccuuKaius BUJI0B
JBUKEHUSI, TPAEKTOPHUS U IMHUS TO-Ka, JJIEeMEHTapHas cTpyiika. Buxpeas
JTUHUA, BUXpeBOM WHYP. [I0TOK 1 ero anemMeHThl. Y paBHEHHE
HEPa3pbIBHOCTU MOTOKA B UG (HepeHIIMaTbHON U THIPABINYECKOM
dbopmax.

Cunsl, geiicTBytonye B )XuakocTsx. Juddepennmanbubie

YpaBHEHUS JBUKEHHS HEBSI3KOH JKUIKOCTH (ypaBHEHUs Diijiepa) U ux
MHTETpaJIbl IS pa3InyHbIX cly4yaeB. Y paBHeHUe bepHynnu s cTpyilku
HEBSI3KOW U BSI3KOW KUIKOCTH. ['eomeTpryeckas U S3HEpreTuyecKas




MHTEpIIpeTalns ypaBHe-HUs bepHysn, mbe3oMeTpudeckuil u
TUIPABIWYECKUN YKIIOHBI. Y paBHeHUE bepHyun sl MOTOKA BA3KOM
’KHUJIKOCTU M METO/bI ero npuMeHeHus. KonuuecTBo ABMKEHUS U
KMHETHUYecKasi SHEepPTus Mo-ToKa *KUAKocTU. HanpsikeHne cui BI3KOCTH.
VYpasuenue HaBbe-CTokca 1y1st BA3KOH )KUAKOCTH. Typ-OyJICHTHOCTD U €¢
XapaKTEePUCTUKH, ypaBHeHUs PeliHonbaca. Ypasauenue bepnynnu mis
ra3os.

OpHoMepHbIE HAIOPHbBIE
MOTOKU XKUAKOCTEH U
ra3os.

OpnHoMepHbIE HAallOPHBIE TOTOKHU KHUJIAKOCTEN U ra30B

Turbl OTBEPCTHI U HACAJOK, BUABI CKaTHUs CTpyU. McTeuenue uepes
MaJible OTBEPCTHSI B TOHKOM CTEHKE ITPH IIOCTOSHHOM Harope. Tpaekropust
BBITEKatowIeH cTpyn. Mcreuenne sxuiKocTu yepes 00JIbIIne OTBEPCTHS
IIPU ITIOCTOSIHHOM M IIEPEMEHHOM Haropax. McTeueHnue yepe3 Hacaku Mpu
[I0-CTOSIHHOM Hamope, BaKyyM B HacaJlkax. MicreueHue razoB, KpuTHueCcKas
CKOpOCTh ucTeueHus. [Ipak-Tuueckre peKkoMeH1alluy 10 OIPEIEIICHUIO
3HaYeHu K03(punmeHToB pacxona u ckopoctu. Heza-TormseHnslie cTpyu
BA3KON kuaKocTH. OCHOBHBIE XapaKTEPUCTUKH HE3aTOIUIEHHOHN CTPYH.
Knaccugukarus TpyoonpoBo1oB. Pacder mpocThix, KOPOTKUX U AJTHHHBIX
TpyOoIpoBooB. [ToHATHE O pacuere ceTeil TPyOOIPOBOIOB.
['unpaBnuueckuil pacyet TpyOOIpoOBOJOB IIPU TPAHCIOPTUPOBAHUU
IByX(a3HbIX MOTOKOB. [IBIKeHHe ra3oB o Tydam. bomnbme yckopenus,
KOJIeOAaHUs TaBIICHUI ¥ YPOBHEH B HAIOPHBIX cHcTeMax. [ uapaBinyeckuit
ynap B Tpybax, popmyna XKykoBckoro. J[aBneHue cTpyn ®KUIAKOCTH Ha
TBEP/IbIE IOBEPXHOCTH.

JIBUKeHHE KUAKOCTU U
ra3a B IOPUCTOU cpeie.

JIBYOKEHUE KHUIKOCTH U Ta3a B TIOPUCTOM CpeJie.

O6mue ceaenus o punbrparui. OCHOBHOM 3aKOH (PUITBTPALIUU.
Koaddumuent ¢punprparmu. Metoasl onpeaenenus ko3 duirenra
¢wibTpanuu. JlamuHapHas u TypOylieHTHas puibTpanus. PaBHO-MepHOE
JIBI)KEHUE TPYHTOBBIX BOA. [IpUTOK IrPyHTOBBIX BOJ] K BOJOCOOPHBIM
coopyxeHusM. [IpUTOK K IpeHaKHOMY U apTE3MAHCKOMY KOJIOJIIAM.
Pacuer rpynmbl cOBepIIEHHBIX KOJO/IIEB TP BOJAOMOHIKEeHUH. [IpuToK K
OJIMHOYHOI BoJ0cOOpHOII ranepee. OCHOBBI pacueTa CHCTEMBbI
TOPU30HTANILHBIX COBEPIIIEHHBIX U HECOBEPIICHHBIX IpeHaxeil. Meron
ST IA.




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

MeTtoauueckue ykazaHust JUisi 00y4aroImuXcsi IO OCBOCHUIO TUCIUTINHBI

[IporpamMMoi AMCHUIUIMHBI TPEAYCMOTPEHO MPOBEAECHUE JIEKIIMOHHBIX 3aHITHI, HA KOTOPBIX JACTCS
OCHOBHOI cCTEMaTHU3WPOBAHHBII MaTeprall, MPaKTHUYECKUX U JaOOPATOPHBIX 3aHATUN, TPEIIOIaralomux
3aKperieHre U3y4eHHOro MaTepuania u (GopMUpPOBaHHE Y 00yYaIOIINXCs HEOOXOJUMBIX 3HAHUM, YMEHHH U
HaBbIKOB. Kpome Toro, BaykHEHUIINM 3TarioM U3y4eHHs TUCHUIUIMHBI SBJISIETCS CaMOCTOsITeNIbHAsA paboTa
00y4aroIInXCsl C UCMOJIb30BAHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHIl.

B 06beM camocTosTeNnsHOM paboThI 10 TUCHUIUIMHE BKIIIOYAETCS CIEAYIOIIEE:

- U3y4YEHHE TEOPETUUYECKUX BOMPOCOB IO BCEM TEMaM JAUCIUIUINHBL;

- IOJrOTOBKA K IPAKTUYECKUM 3aHATHUSM;

- IOATOTOBKA K JIAOOPaTOPHBIM 3aHATHUSM;

- IOATOTOBKA K BBIIOJIHEHUIO KOHTPOJIBHBIX paboT;

- BBINIOJIHEHUE pacueTHO-Tpaduueckoit padotsl (PT'P);

- IOJrOTOBKA K 3a4eTy.

3a10roM yCHemHoro OCBOEHUs ATON AUCLHUIIIMHBI SBJISETCS 00513aTEIbHOE MOCEIICHNE
JEKIMOHHBIX, MPAKTUYECKUX U Ja00OpaTOPHBIX 3aHATUMN, TaK KaK IPOITYCK OJIHOTO (TeM bolee,
HECKOJIBKUX ) 3aHATUI MOXET OCJIOKHUTh OCBOCHUE Pa3/iesioB Kypca. Ha mpakTHueckux 3aHATUAX
MaTepual, U3JI0)KEHHBII Ha JEKIUAX, 3aKPEIUISETCS BHIIOJHEHUEM KOHTPOJIBHBIX paboT M0 TeMaM
JUCHUTUTMHEI cornacHo PIT/I.

[Tpuctynas Kk U3y4eHHIO JUCIUTUIMHBI, HEOOXOIUMO B TIEPBYIO OYEPeb 03HAKOMHUTHCS
conepsxkanueM PITJL myist cryneHToB 0uHON (hOpMBI 00yUYEHUS, a TAKKE METOAUUYECKUMH YKA3aHUSAMU I10
OpraHu3aIH CAMOCTOATENBHOM paboThl M NOATOTOBKY K MPAKTUYECKUM U JTAOOPATOPHBIM 3aHITHSIM.

[Ipu moArOTOBKE K MPAKTUYECKUM U JTAOOPATOPHBIM 3aHATHAM U B paMKaX CaMOCTOSTEITbHON
paboTHI 10 U3YYEHUIO AUCHUIUIMHBI 00yJarOIIUMCS HEOOX0JMO:

IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHSATUH MaTe€pUal U JOIOJHUTH €r0 C y4eTOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIUTEPATYPBIL;

IIPY CaMOCTOATEIILHOM U3YYEHUHU TEOPETUYECKON TEMBI CI€TIaTh KOHCIIEKT, HCIIOJb3Ys
pexomenioBanHbie B PIIJ] nctounnku.

7. OneHOYHBIE MAaTePHAJIbI VIS IPOBEICHUs TEKYLIEro KOHTPOJIs YCIIeBAeMOCTH U IIPOMEKYTOYHOM
arrecTalMu 00y4aroMXCcs MO JUCUMILINHE (MOTYJII0)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIUIIINHBI

Kon u HanmeHoBaHue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
HMHJUKATOpa KOHTPOJIUPYEMOMN

n/m (Moyist) KOMITETEHLIH CcpeacTBa

N OIIK-1.1, OIIK-1.2, OIIK-
OcHoBHBIE (PU3HYECKUE CBOMCTBA KUIKOCTH

1 1.4, OIIK-1.5, OIIK-1.7, OIIK |Tect

U ra3a

-3.2

, CuoBoe BO3JICHCTBHE IMMOKOSIICHCS } OIK-1.1, OIK-1.2, OIK-

KHUJIKOCTH Ha IJIOCKUE U KPUBOJIMHEHHBIE 1.4, OTK-15 TECT, 3aJa4u

MTOBEPXHOCTH.
3 |p . OIIK-1.1, OIIK-1.2, OIIK-

ABHOBECHE JKUJKOCTEH U Tra30B 1.4, OIK-15 TeCT

4 |.IInaBanue tena. OCTOMYHUBOCTD. OIIK-1.1, OIIK-1.2, OIIK-1.4 |Tect, 3agauun

OIIK-1.1, OIIK-1.2, OIIK-
OCHOBBI KNHEMAaTUKH U TUHAMUKH

5 1.4, OIIK-1.5, OIIK-1.7, OIIK | TecTbr
KHUJIKOCTH U rasa. 39
I'mppaBinyeckue CONPOTUBIICHUS TIPU OIIK-1.1, OIIK-1.2, OIIK-

6 TECTBI
NBMOKEHHUU KUIKOCTH U Ta3a. 1.4, OIIK-1.5
OnHOMEpHBIE HATTOPHBIE TTOTOKH JKUIKOCTEH OIIK-1.1, OIIK-1.2, OIIK-

7 TECThI

Y Ta30B. 1.4, OIIK-1.5, OIIK-1.7,




OIIK-3.2

OIIK-1.1, OIIK-1.2, OIIK-

JIBH>KeHUE KUJIKOCTH U T'a3a B IOPUCTOU

8 1.4, OIIK-1.5, OIIK-1.7, OIIK |TecTsI
cperne. 39
OCHOBBI MOJETUPOBAHUS THIPABINUYECKUX OIIK-1.1, OTIK-1.2, OLIK-
9 ! MOACIHMP Apasit 1.4, OTIK-1.5, OTIK-1.7, OTIK | rectsr
SIBJICHUH. 3.2
OIIK-1.1, OIIK-1.2, OIIK-
10 [WHuas xoHTakTHas paboTa 1.4, OIIK-1.5, OIIK-1.7, OIIK
-3.2
OIIK-1.1, OIIK-1.2, OIIK-
11 |3ayer 1.4, OIIK-1.5, OIIK-1.7, OIIK
-3.2

7.2. TunoBble KOHTPOJIbHBIE 3aAaHUSI UM UHbIE MaT€pUaJIbl TEKYIIETO KOHTPOJISL yCIIEBAEMOCTH,
HE0OXOAMMBIE /17151 OLICHKH 3HAHWHM, YMEHUH M HAaBBIKOB U (MJIM) OIBITA TPO(ECCHOHANBHOM NesTeTbHOCTH,
XapaKTePU3YIOIUX 3Tarbl (OPMUPOBAHUS KOMIIETEHIIUH B MPOIECCE OCBOCHUS JUCIUTUINHBI

VTS IPOBEPKH C(HOPMHUPOBAHHOCTH HHIMKATOpA JOCTHxKeHHs KomrereHuin  OITK-3.2

1. Yto Takoe JKUIKOCTH?

a) usmueckoe BeIecTBo, ClIoCOOHOE 3aMOIHATh MyCTOTHI,

0) (hu3HUeckoe BEIIecTBO, ClIOCOOHOE U3MEHITh POpMY MO ACHCTBHEM CHUIT;
B) (hU3MYECKOE BEIIECTBO, CIIOCOOHOE U3MEHATh CBOH 00BbEM;

2. Kakast u3 3TUX JKMIKOCTEH He SIBISETCS KallelIbLHOMN?
a) PTyTh;

0) KepocHH;

B) HE(TH;

I) a30T.

3. Kakas u3 3Tux ®HUAKOCTe! He ABIseTCs ra3000pa3Hoi?
a) )KUJIKUH a30T;

0) pTyTs;

B) BOJIOPOT;

T') KUCIIOPO/I;

4. PeanpbHON )XUIKOCTHIO HA3BIBAETCS KUIKOCTD
a) HE CYIIECTBYIOIIAs B IPUPO/IE;

0) HaxoAIIAsACs IPU PEabHBIX YCIOBUSX;

B) B KOTOPOU MPUCYTCTBYET BHYTPEHHEE TPEHHUE;
T') criocoOHast OBICTPO UCTIAPSATHCS.

5. UaeanbHOM KUIKOCTBIO HA3bIBACTCS

a) )KUJIKOCTh, B KOTOPOUM OTCYTCTBYET BHYTPEHHEE TPCHHUE;

0) )KUJIKOCTD, TTOAXO/ISIIAS Il TPUMEHEHNS,

B) KHUIKOCTh, CIOCOOHAsI CKUMATHCS,

T') )KUJKOCTh, CYIIECTBYIONIAs TOJIBKO B ONIPEICTICHHBIX YCIOBHUSIX.

6. Maccy *HIKOCTH 3aKIIIOYEHHYIO B €UHUIE 00beMa Ha3bIBAIOT
a) BECOM;

0) yIenbHBIM BECOM;

B) yZI€JIbHOM MJIOTHOCTHIO;

T) INIOTHOCTHIO.

7. CKUMaeMOCTB 9TO CBOMCTBO KHIKOCTH
a) U3MEHSITh CBOIO (DOpPMY MO IeCTBUEM JTaBIICHUS;




0) U3MEHATH CBOW 00BEM IO ACHCTBHUEM JaBJICHUS;
B) COIIPOTHUBIIATELCS BO3JCHCTBHIO IABJICHUS, HE U3MEHSS CBOIO (hopMYy;
') U3MEHATH CBOM 00beM 0€3 BO3ICHCTBUS IaBJICHUS.

8. CxxuMaeMoCTh )KHUJIKOCTH XapaKTepU3yeTcs
a) koapunmentom ['eHpu;

0) K03 purmeHTOM TEMIEPaTYPHOTO CKATHUS;
B) K03()(DUIIUEHTOM MOIKATHUS;

) K03 (HUIIMEHTOM 00BEMHOTO CIKATHSL.

9. BA3KOCTD )KUIKOCTHU ITO

a) CIIOCOOHOCTh COMPOTUBIIATHCS CKOBXCHHUIO UM CIBUTY CJIOEB KUJIKOCTH;

0) CIOCOOHOCTD MPEOA0IEBATh CUITY TPEHUS KUIKOCTH MEXITY TBEPABIMH CTCHKAMU;
B) CITOCOOHOCTH MEPETEKATh 110 TOBEPXHOCTH 32 MUHUMAJILHOE BPEMSI.

10. KunemaTtrueckuii KO3 GHUIMEHT BI3KOCTH 0003HAYAETCS TPEUECKO OyKBOM
a)v,
0) W,

B)1;
)T

11. Ilunamugeckuit k03P PUIHEHT BI3KOCTH 0003HAYACTCS IPEUECKOM OYKBOI
a)v;
0) W,

B) 1,
r)T.

12. BS3KOCTB KUAKOCTH TPH YBETHYCHUU TEMITEPATYPHI
a) yBEJINYMBACTCS;

0) yMeHbILIaeTCs;

B) OCTA€TCsl HEU3MEHHOM;

I') CHayaJla yMEHbILACTCsA, a 3aT€M OCTAeTCsl MOCTOSHHOM.

13. VIHTEeHCUBHOCTH MCTIAPEHUS KUKOCTH HE 3aBUCUT OT
a) OT JaBJICHUS;

0) oT BeTpa;

B) OT TEMIIEpaTyphl;

14. Kak Ha3bIBaIOTCS pa3zeiibl, HA KOTOPBIE IETUTCS THApPABIUKa?
a) THAPOCTATUKA U THIPOMEXAHHKA;

0) ruIpoMexaHKa U TUAPOAUHAMUKA,

B) TUJIPOCTATHKA U TUAPOJAMHAMUKA,

') TUAPOJIOTUS U THAPOMEXAHUKA.

15. Paznen ruipaBivky, B KOTOPOM pacCMaTpUBAIOTCS 3aKOHBI PABHOBECHS JKHUIKOCTH Ha3bIBACTCA
a) THAPOCTATHKA,

0) TUIpOIMHAMUKA;

B) THIPOMEXAHUKA

16. I'mapocTaTnyeckoe 1aBi€HUE - ITO IABJIEHUE MPUCYTCTBYIOIIEE
a) B IBWDKYIIEHCS KUIKOCTH;

0) B MOKOSIIIIEHUCS KUIKOCTH;

B) B )KHJKOCTH, TIOMEIIICHHON B pe3epByap.

17. Kakue 9acTUIIbI )KUIKOCTH UCTIBITHIBAIOT HAUOOIbIIIee HAMPSHKEHUE CHKATHUS OT ACHCTBUS
THUAPOCTATUYECKOTO JaBICHUS?



a) HAXO/IAIINECs Ha THE pe3epByapa;

0) HaxosIIKecs: Ha CBOOOHOM MOBEPXHOCTH,

B) Haxosmuecs y O0KOBBIX CTEHOK pe3epByapa;

T') HaXOISIINECS B IICHTPE TSHKECTH PacCMaTpUBaEMOT0 00beMa JKUIKOCTH.

18. [IepBO€ CBOMCTBO rMAPOCTATUYECKOTO JJABJICHUS T1aCUT

a) B JJI00OW TOUKE MKUAKOCTU TMIPOCTATUUYECKOE AABJICHUE NEPIEHANKYIISPHO IUIOLIA/IKE
KacaTeJIbHOH K BBIJICICHHOMY 00BbEMY U JACUCTBYET OT pacCMaTpHUBAEMOro o0bema;

0) B 1000 TOYKE KUAKOCTH THAPOCTATUYECKOE IaBJICHUE TIEPICHIUKYISPHO IUIOLIA/IKE
KacaTeJIbHOH K BBIJICICHHOMY 00BbEMY U JACWCTBYET BHYTPh pacCMaTprUBaeMoOro o0bhema;

B) B KaX/10M TOUYKE KMJIKOCTH THPOCTATUUECKOE JIaBICHUE JEHCTBYET NapauIeIbHO MJIOMAAKe
KacaTeJbHOM K BBIIEJIEHHOMY 00bEMY M HaIlpaBJIEHO IIPOU3BOJIBHO;

F) THAPOCTATUYCCKOC JAaBJICHUC HCU3MCHHO BO BCCX HAIIPABJICHUAX WU BCCTrJa NCPICHAUKYJIAPHO B
TOYKE €T0 MPHUJIOKEHHS K BBIICJIEHHOMY 00BEMY.

19. Bropoe cBOMCTBO IMAPOCTATUYECKOTO AABICHUSI TJIACUT

a) TUAPOCTATUYECKOE JaBJICHUE TTOCTOSTHHO U BCET/Aa MEPIICHIUKY/ISPHO K CTEHKAaM pe3epByapa;
0) TUAPOCTATUYECKOE TABICHUE U3MCHSICTCS TIPH U3MEHEHUH MECTOIOJIOKCHHUS TOUKH;

B) THIPOCTATHYECKOE JIaBJICHHE HEM3MEHHO B TOPU30HTAIBHOM INIOCKOCTH;

T') TUAPOCTATUYECKOE JaBICHUE HEM3MEHHO BO BCEX HAIPABJICHHSIX.

20.YpaBHEHHE, ITO3BOJIAIONICE HAUTH THAPOCTATHYCCKOE JTABICHHUE B JIFOOOH TOYKE
paccMaTpuBaeMoro o0bemMa Ha3bIBaeTCs

a) OCHOBHBIM ypaBHEHHEM T'UPOCTATHUKHY;

0) OCHOBHBIM YpaBHEHHEM T'HIPOIUHAMUKY;

B) OCHOBHBIM YPaBHEHHUEM THIPOMEXaHUKU;

I') OCHOBHBIM YpPaBHEHHEM T'HAPOIMHAMUYECKON TEOPHUH.

21. OcHOBHOE ypaBHEHHE T'UAPOCTATUKH [103BOJISIET

a) OIPEACIIATh JIaBJIeHUE, JCHCTBYIOIIEE HAa CBOOOHYIO TTIOBEPXHOCTH;

0) onpenensATh JaBjeHNE Ha JHE pe3epByapa;

B) OIpEETATH JAaBJIEHUE B JIF000I TOUKE paccMaTpUBAEMOTo 00beMa;

T') ONIPENeNIATh AaBJICHHE, IEHCTBYIOIIEE Ha MMOTPYKEHHOE B KHUIKOCTb TEIIO.

22. Yemy paBHO THIPOCTATUYECKOE JABJICHUE MIPH IIyOHHE MOTPYKEHUS TOUKH, paBHON HYITIO
a) TaBJICHUIO HaJl CBOOOIHON MOBEPXHOCTHIO;

0) mpou3BeIeHNI0 00beMa )KUJIKOCTH Ha €€ TUIOTHOCTE;

B) pa3HOCTH JIaBIICHUH HA THE pe3epByapa U Ha €ro MOBEPXHOCTH;

T') IPOU3BEACHHUIO MJIOTHOCTH KHUAKOCTH Ha €€ y/IeIbHBIN Bec.

23. "JlaBieHue, NpUII0KEHHOE K BHEILIHEN TOBEPXHOCTH JKUKOCTH, ITEPEIaeTCsl BCEM TOUKaM 3TOMN
KHUJKOCTH IO BCEM HAIPABJIEHUSM OJIMHAKOBO"

a) 9TO - 3aKkoH HproTOHA;

0) oTo - 3aKoH [lackans;

B) 9TO - 3aK0H Hukypanse;

T) 3TO - 3aK0H JKYKOBCKOTO.

24. I1oBepXHOCTb YPOBHSI - 3TO

a) MOBEPXHOCTb, BO BCEX TOYKAX KOTOPOM JaBJIEHNE U3MEHSETCS 10 OIMHAKOBOMY 3aKOHY;

0) MOBEPXHOCTh, BO BCEX TOUKAX KOTOPOU JIaBJIEHHUE OJIMHAKOBO;

B) IOBEPXHOCTh, BO BCEX TOUKAX KOTOPO JTaBJICHHE YBEIUYUBACTCS MPSMO MPONOPIHOHATBHO
yZaJeHUI0 OT CBOOOIHON OBEPXHOCTH;

') cBOOOIHASI TOBEPXHOCTh, 00pa3yroascs Ha TpaHUIle pa3jesia BO3AYITHOW U KUJIKON Cpel Ipu
OTHOCHUTEIIbHOM ITOKO€ >KUIKOCTH

25. Kak npuiokeHa paBHOAEHCTBYIONIAs THAPOCTATUYECKOTO AaBJICHUSI OTHOCUTEIBHO IIEHTpa



TSDKECTH MPSMOYTOJIbHON OOKOBOM CTEHKHU pe3epByapa’?
a) HIKE,
0) BBIIIIE;
B) COBIIAJIAET C LIEHTPOM TSKECTH;
') CMEIIEHa B CTOPOHY.

26. CriocoOHOCTD IIABAOIIETO TENA, BEIBEACHHOIO U3 COCTOSIHUS PaBHOBECHS], BHOBb
BO3BPALIATHCS B 3TO COCTOSTHHE HA3bIBACTCS

a) YCTOMYMBOCTHIO;

0) OCTONYHBOCTEIO;

B) IJIaBYYECTHIO;

T') HETOTOIUISIEMOCTBIO.

27. BogousMmelieHue - 3T0

a) 00BbEM JKHJIKOCTH, BBITECHSIEMBIN CYJTHOM IPH TTOJIHOM MOTPY>KCHHH;

0) BeC KUJKOCTH, B35TOM B 00BEME CY/IHA;

B) MaKCUMAaJIbHBIA 00hEM JKHJIKOCTH, BHITECHSIEMBIHN TIABAIOIIUM CYTHOM;
T') BEC )KHUJIKOCTH, B3ATOI B 00beMe MOTrpyKEHHOW YacTH CyIHA.

28. Ecnu cyHO BO3BpaIIaeTcsi B UCXOHOE MOJI0KEHUE MTOCIIE ISHCTBHS OMPOKHIBIBAIOIICH CHITHI,
METalEHTPUYECKasl BLICOTA

a) UMEeT TOJI0KHUTEIBHOEC 3HAUCHHE;

0) UMeeT OTpHULIATEIILHOE 3HAUCHUC,

B) paBHA HYIIIO;

T') YBEJIMUUBACTCS B TIPOIIECCE BO3BPAIICHUS CYHA B UCXOIHOE TIOJIOKCHHUE.

29. Ecnu cyaHo mocie BO3/IeUCTBHS ONPOKUIBIBAIONIEH CHIIBI TPOIOJIKACT JalbHEHIIIee
OIMPOKHUABIBAHHUEC, TO MCTACHTPHUYCCKAsA BbICOTA

a) UMEeT MOJIOKUTEIBHOE 3HAUECHHUE;

0) MeeT OTpULIATEeIFHOE 3HAUCHHE;

B) paBHA HYIIIO;

') YMEHbILIAETCS B MPOILIECCE BO3BPALIEHUS CYIHA B HCXOIHOE MOJIOKEHHUE.

30. IIpoBeneHHas yepe3 00bEeM KUIKOCTH MOBEPXHOCTh, BO BCEX TOYKAaX KOTOPO JaBleHNE
OJIMHAaKOBO, HA3bIBACTCS

a) CBOOOTHOM MOBEPXHOCTHIO;

0) IOBEPXHOCTBIO YPOBHS;

B) MMOBEPXHOCTHIO MOKOS;

I') CTaTHYECKOI MOBEPXHOCTHIO.

31. OTHOCHUTENLHBIM ITOKOEM KUIKOCTH HA3bIBAETCS

a) paBHOBECHE JKUJIKOCTH MPU TTOCTOSTHHOM 3HAYE€HHUH JIEUCTBYIONINX HA HEE CHJI TSHXKECTH U
WHEPIUH;

0) paBHOBECHE KUIKOCTH MIPH MIEPEMEHHOM 3HAYCHHUH JICUCTBYIOIINX HA HEE CHJT TSDKECTH U
WHEPIUH;

B) PaBHOBECHE KHUIKOCTH TIPH HEU3MEHHOMN CHJIE TSHKECTH U U3MEHSIOMIEHCS CUJIE MHEPITUH;

T') PaBHOBECHE KUJKOCTH TOJIBKO MPU HEU3MEHHOM CHIIE TSIKECTH.

32. Bo Bpamaromniemcst TAIHHAPUIECKOM COCYyJIe CBOOOTHASI TOBEPXHOCTH UMEET HopMy
a) mapaboJIbI;

0) runepoOoIbL;

B) KOHYCa;

') cBOOO/IHASI TTOBEPXHOCTh TOPU30HTAIbHA.

33, IInomane MOIICPCUYHOTO CCUCHUA ITOTOKA, NECPICHAUKYIIIpHAA HAIIPABJICHUIO IBUKCHUA
Ha3bIBACTCA



a) OTKPBITHIM CEUCHUEM;
0) )KUBBIM CEUCHUEM;

B) TTOJTHBIM CEUCHUEM;
T') IUTOIIAIb PacXo/ia.

34. Yactb nnepuMeTpa >KMBOIO CEUEHHUsI, OTPAaHUUEHHAs TBEPIbIMU CTEHKAMU HA3bIBAETCS
a) MOKpPBIH IEPUMETP;

0) mepuMeTp KOHTaKTa,

B) CMOYEHHBIN IEPUMETD;

I') TUIPABIMYECKUN IEPUMETP.

35. O0BeM KUIKOCTH, MPOTEKAIOIINN 33 SIIMHUILY BPEMEHH Yepe3 )KUBOE CEUCHUE HAa3hIBACTCS
a) pacxoJ MOTOKa;

0) 0OBEMHBII MMOTOK;

B) CKOPOCTb ITOTOKA;

I') CKOPOCTh pacxoja.

36. OTHOIICHHE pAaCcX0/1a KUIKOCTH K TIJIOMIAIU KUBOTO CEUCHHS HA3bIBACTCSA
a) CpeHUM pacxoj MOTOKA KUIKOCTH;

0) cpeaHsisi CKOPOCTh MOTOKA;

B) MaKCUMaJIbHasi CKOPOCTh TIOTOKA;

') MUHHMAJIbHBIN pacxo/] MOTOKA.

37. OTHOIIEHHE KUBOTO CEYEHUSI K CMOUYEHHOMY NIEPUMETPY Ha3bIBAETCS
a) TUIpaBIMYECcKas CKOPOCTh NOTOKA;

0) TUAPOIMHAMHYECKHIA PACXOJ MOTOKA;

B) pacxoj MoTOKa;

I') TUAPaBIMYECKUN pajinyc MOTOKaA.

38. Eciiu nipu IBMXKCHUY JKUIKOCTH B IAHHOM TOYKE PycClia IaBJICHUE U CKOPOCTh HE H3MCHSIOTCS,
TO TaKO€ IBIDKEHNE HA3hIBAETCS

a) YCTaHOBUBIIIEMCS;

0) HEyCTaHOBUBIIEMCS;

B) TypOYJIEHTHBIM YCTaHOBHUBILIUMCS;

T') JaAMHUHAPHBIM HEYCTaHOBUBIIIEMCS.

39. JIBmxeHue, mpyu KOTOPOM CKOPOCTh U JIaBJICHHE U3MEHSFOTCS HE TOJIBKO OT KOOPMHAT
IPOCTPAHCTBA, HO M OT BPEMEHH Ha3bIBACTCS

a) JaMUHapHBIM;

0) cTallMOHAPHBIM;

B) HEYCTaHOBHUBIINMCS;

') TypOYyJIEHTHBIM.

40. TIpu ycTaHOBHBILIEMCS IBUKEHUU, KPUBasi, B KAXKA0H TOUKE KOTOPOH BEKTOPa CKOPOCTHU B
JTAHHBIF MOMEHT BPEMEHH HAIPaBJICHbI 10 KacaTeIbHOW Ha3bIBACTCS

a) TPaeKTOpHS TOKA;

0) TpyOKa TOKa;

B) CTpY#Ka TOKa,

T') JUHUS TOKA.

41. TeueHue >KUAKOCTH CO CBOOOTHOM MOBEPXHOCTHIO HA3bIBAETCS
a) ycTaHOBHUBILIEECS;

0) HaropHoE;

B) Oe3HAMOpHOE;

') CBOOOHOE.



42. TeyeHue XuAKOCTH 06€3 CBOOOTHOM MOBEPXHOCTH B TPYOOIIPOBOIAX C MOBBIIICHHBIM WU
MOHM)KEHHBIM JJaBJICHUEM Ha3bIBACTCS

a) Oe3HamopHOE;

0) HarmopHoE;

B) HEYCTaHOBHBILIECECS;

') HeCBOOOAHOE (3aKPBITOE).

43. Unen ypaBHeHus bepuymim, 0603HaqaeMblii OyKBOH Z, Ha3bIBaETCS
a) TeOMETPUIECKON BBICOTOM;

0) MbE30METPUUYECKON BBICOTOM;

B) CKOPOCTHOM BBICOTOM;

I') IOTEPSIHHOM BBICOTOM.

44. Ynen ypaBHeHus1 bepHyiu, 0003Ha4aeMblii BRIPOKCHHEM Ha3bIBACTCS
a) CKOPOCTHOM BBICOTOM;

0) reOMETPUUYECKON BBICOTOM;

B) ITb€30METPUUYECKON BBHICOTOM;

T') IOTEPSHHOM BBICOTOA.

45. Unen ypaBHeHus bepHysin, 0003Ha4aeMblil BBIDQXKEHUEM HA3bIBACTCS
a) MbE30METPUYECKON BBICOTOM;

0) CKOPOCTHOM BBICOTOH;

B) T€OMETPUYECKOM BBICOTOIA;

T') TAKOTO YJIeHa HE CYIECTBYET.

46. YpaBHeHue bepHymu Ui ABYX pa3InyHbIX CEYEHUH MOTOKA JaeT B3aUMOCBSI3b MEXKY
a) JaBJIEHHUEM, PACXOJIOM U CKOPOCTHIO;

0) CKOpOCTBIO, JaBiieHUEeM U ko3 dummentom Kopuomnuca;

B) JaBJICHUEM, CKOPOCThIO U TEOMETPUUECKOMN BBICOTOM;

') FEOMETPUUYECKOI BBICOTON, CKOPOCTHIO, PACXOOM.

47. Kosdpunuent Kopuonnca B ypaBHeHun bepHyniu xapakrepusyet
a) PeKUM TE€UEHUS KUKOCTH;

0) creneHb rUAPaBINYECKOr0 CONPOTUBIEHUS TPYOOIPOBO/Ia;

B) U3MEHEHHUE CKOPOCTHOI'O HAIopa;

I') CTeTIeHb YMEHbBILIECHHS YPOBHS ITOJTHOW YHEPTUU.

48. JIuHeliHbIe TOTepU BbI3BaHBI

a) CHJIOM TPEHUSI MEKIY CIIOSIMHU YKHUIKOCTH;
0) MECTHBIMHU COTIPOTUBIICHUSIMU;

B) JJIMHOM TpyOOIIpOBO/A;

T') BI3KOCTBIO KHUIKOCTH.

49. MecTHbIE IOTEPU PHEPTUU BBI3BAHBI
a) HaJM4MeM JIMHEWHBIX COMPOTUBIICHU;
0) HATMYUEM MECTHBIX COTIPOTHBIICHUI;
B) Maccoi ABMXKYILEUCS KUJIKOCTH;

') HHEpPLUMEN JBUKYIIEHCS )KUIKOCTH.

50. 1511 u3MepeHusi CKOPOCTH MOTOKA MCIIONIb3YeTCs
a) TpyOka ITuto;

0) mbe30MeTp;

B) BUCKO3HMETD;

r) TpyOKa Bentypu.

51. [l u3MepeHus pacxo/ia sKUAKOCTH HCIIONIb3yeTCs
a) Tpyoka ITuto;



paBHO

0) pacxomomep IluTo;
B) pacxonaomep Bentypu;
T') bE30METP.

52. YcraHoBuUBLIEECS JBUKEHUE XapaKTEPU3YETCSI YPABHEHUSIMU
a)v=1x,y,z1t); P=0(X,Yy, 2)

o =1x,y,zt); P=0(,y, 7, t)

B = f(X,y, 2); P=0(x, y, z, t)

F)D = f(Xa Y, Z); P= (P(Xa Y, Z)

53. Pacxoa moToka u3MepsaeTcs B CASAYIOMNUX €TUHUIAX

54. HeyctaHoBUBILIE€ECS ABMKEHHUE KUAKOCTU XapaKTEPU3yeTCsl ypaBHEHUEM
v=1f(x,y,2); P=0(x,Yy, 2)

o) =1(X,y,2); P=0(xYy,z1)

Bv=1(x,y,2,t);P=0(X, Y, 2, 1)

o =1f(x,y,z1); P=0(xY,2)

55. 3nauenne ko3 Punnenra Kopronuca it JaMuHApHOTO PEKUMA IBMKEHUS KUAKOCTH PABHO
a) 1,5;

0) 2;

B) 3;

r) L.

56. 3nauenue koadpdunuenta Kopuonuca nis TypOyIeHTHOTO pexuMa JBUKEHUS KUIKOCTH

a) 1,5;
0) 2;
B) 3;
r) 1.

57. Yto siBNseTCS ICTOYHUKOM MTOTEPh SHEPIHH JBUKYLIEHCS )KUIKOCTH?
a) TUNIOTHOCTb;

0) BSI3KOCTb;

B) pacxo/l >KUJIKOCTH;

') I3MEHEHNE HAIPaBJIEHUS IBHIKEHUS.

58. Ha xakue BUIbI JEIATCS THAPABINYECKUE CONPOTUBIICHUS?
a) TUHEWHbBIE U KBAJPAaTUIHEIE,

0) MECTHBIC U HETMHEHHBIE;

B) HEJIMHEHHBIE U JIMHEHUHBIE;

I') MECTHBIE U JIMHEIHBIE.

59. JlaMuHapHBIN peXUM IBUKEHUS )KUIKOCTH 3TO
a) PeXHUM, IPU KOTOPOM YaCTHUILBI KHUJIKOCTH EPEMEIIAI0TCsI O0ECCUCTEMHO TOJIBKO Y CTEHOK

TpyOOIpOBO/IA;

0) pexuM, Ipu KOTOPOM YaCTHUIIBI )KUKOCTH B TPYOOIIPOBO/IE MEpEMELIa0TCs OECCUCTEMHO;
B) PEXUM, TIPH KOTOPOM KUJKOCTb COXPAHSET ONpPE/IEICHHBIA CTPOI CBOMX YaCTHUIL (JIBUKECHUE

MOCJIONHOE);

F) PCKUM, IpU KOTOPOM HaCTUIBI KUAKOCTU ABHUTAKOTCA IMOCJIOMHO TOJBKO Y CTCHOK pr6onp0Bo;[a.



60. TypOyneHTHBINH PEeKUM TBUKECHUS KUIKOCTH ITO

a) PeXKUM, IPU KOTOPOM YACTHIIBI KHUIKOCTU COXPAHSIOT OMPEIEICHHBII CTPOr (ABHKYTCS
MOCJIOWHO);

0) peXuM, IPU KOTOPOM YACTHIII )KUJIKOCTH TTEPEMENIAIOTCS B TPYOOIIPOBOIe OECCUCTEMHO;

B) PEXKUM, NPU KOTOPOM HaCTHUILIbI )KUIKOCTH JBUTAIOTCS KaK MOCIOMHO TaK U OECCUCTEMHO;

T') PEKUM, IPU KOTOPOM YaCTHIIBI >KUJIKOCTH JIBUTAIOTCS MOCIOWHO TOJIBKO B LIEHTPE TPYOOIIPOBOA.

61. IIpu KakOM pexxuMe JABHKEHHS KHUJIKOCTH B TPYyOOIIPOBO/IE MYIbCALUS CKOPOCTEH 1
JaBJIEHUN HE IPOUCXOAUT?

a) IPU OTCYTCTBUU ABMXKEHUS KUAKOCTH;

0) TIpH CIIOKOMHOM;

B) NIPHU TypOYJIEHTHOM;

T) Y JTaMUHAPHOM.

62. IIpu KakOoM peKuMe JBHKEHUS KHUAKOCTU B TPyOOIpOoBO/Ie HAOII0IaeTCsl MyIbCallHsl
CKOPOCTEH M JIaBJIeHU B TpyOOTpoBoIe?

a) MpH JJAMUHAPHOM;

0) MpU CKOPOCTHOM;

B) IpU TypOYJICHTHOM;

T') IPU OTCYTCTBUU JABMXKEHUS KHUIKOCTH.

63. I'te CKOpOCTh IBUKEHUS YKHUKOCTH MAaKCHMaJIbHA TIPU TYPOYJICHTHOM peKUMe?
a) y CTEHOK TpyOOIIpOBO/Ia;

0) B LIeHTpe TpyOOIpoBOAa;

B) MOXKET ObITh MaKCHUMAaJIbHA B JIIOOOM MECTE;

I') BCE YaCTHUIIbI JBMKYTCS C OJMHAKOBOW CKOPOCTHIO.

64. I'te cKOpoCTh IBMXKCHHS )KHIKOCTH MaKCUMaJIbHA MIPH JIAMUHAPHOM PEKUME?
a) y CTGHOK TpyOOITpOBO/Ia;

0) B 1IeHTpe TpyOOIIPOBOIa;

B) MOKET ObITh MaKCHUMaJIbHa B JIIOOOM MECTE;

') B Hauaje TpyOoonpoBoa.

65. Ot Kakux NapamMeTpoB 3aBUCUT 3HaUYeHHUE uncia Peiinonbaca?

a) OT AMaMeTpa TpyOOoNpoBOIa, KHHEMATHYECKOH BSI3KOCTH KUIKOCTH M CKOPOCTHU JABHKEHHUS
KUAKOCTH;

0) OT pacxo/a )KMJIKOCTH, OT TEMIEPaTyphl JKUAKOCTH, OT JUIMHBI TPyOOIIPOBOA;

B) OT IMHAMHMYECKON BA3KOCTH, OT INIOTHOCTU M OT CKOPOCTH JABHMIKEHHSI KUIKOCTH;

I') OT CKOPOCTH JIBUXKEHHUS )KUJKOCTH, OT IIEPOXOBATOCTU CTEHOK TPYOOIPOBOJIA, OT BA3KOCTH
AKHUJIKOCTH.

66. Kputnueckoe 3HaueHue uncia PeliHonbica paBHO
a) 2300;
06) 3200;
B) 4000;
r) 4600.

67. Ilpu Re > 4000 pexxuM ABMKECHUS KUIAKOCTU
a) TaMUHApHBIIA;

0) mepexoIHbIN;

B) TypOyJICHTHBIN;

I') KABUTALIUOHHBIM.

68. IIpu Re < 2300 pexxuM ABMKEHUS KUAKOCTU
a) KaBUTAIIMOHHBIN;
0) TypOyJICHTHBI;



B) MTEPEXOTHBIH;
T') JaMUHAPHBIH.

69. KaBuranus 3to

a) BO3/ICHCTBHUC JABJICHUS JKUIKOCTH Ha CTEHKH TPYOOIPOBO/IA;

0) JABMKCHHE KHUIKOCTU B OTKPBITBHIX PYCIIaX, CBA3aHHOE C MHTEHCHBHBIM MIEPEMIIIMBAHUEM,

B) MECTHOE U3MCHECHHUE THAPABINYCCKOTO CONIPOTHBIICHHS,

') U3MEHCHHE arperaTHOTO COCTOSIHUSI XKHIKOCTH NIPU JBMKEHHH B 3aKPBITHIX PYCIIax, CBA3aHHOE C
MECTHBIM TaJICHUEM JIaBJICHUSI.

79. Tlo xakoii hopmyiie onpenensercs KodPUIMEHT THAPABINISCKOT0 TPSHHUS ISl TAMUHAPHOTO
pexuma?

70. Ot yero 3aBUCUT KOI(PPHUIIMEHT MHIPABIMYECKOTO TPEHUS B IIEPBOI 001acTH TypOYIEHTHOTO
pexuma?

a) TOJBKO OT uncia Re;

0) oT uncia Re u mepoxoBaTOCTH CTEHOK TPYOOIIPOBO/IA;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIPOBOAA;

) OT yucia Re, oT JUIMHBI U HIEPOXOBATOCTU CTEHOK TPYOOIpOBOIA.

71. Ot yero 3aBUCUT KOI(PPUIIMEHT THIPABIMYECKOTO TPEHUSI BO BTOPOI 001acTu TypOyJIEHTHOTO
pexuma?

a) TOJBKO OT uncia Re;

0) ot yncia Re u 1mepoxoBaToCTH CTEHOK TPYOOIPOBO/A;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIIPOBOAA;

) OT yucia Re, oT JUIMHBI U MIEPOXOBATOCTU CTEHOK TPYOOIpOBOIA.

72. Ot yero 3aBUCHT KO3(p(PHUIIMEHT IHIPABINIECKOTO TPEHHUS B TPEThEH 00JIacTH
TypOyJIeHTHOTO pekumMa? a) TOJIBKO OT uncia Re;

0) ot unciia Re u mepoxoBaToCTH CTEHOK TPyOOIIPOBOA;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIIPOBOIA;

) OT uKciia Re, OT IJIMHBI U MIEPOXOBATOCTH CTEHOK TPYOOIPOBOIA.

73. Kakue TpyObl UMEIOT HanOOJIbIIYI0 A0COIIOTHYIO LIIEPOXOBATOCTh?
a) Yyr'yHHBIE;

0) CTEKJISTHHBIE;

B) CTaJIbHBIE;

') MEIHbIE.

74. Uto siBNsieTCSl OCHOBHOW MPUUMHOM MOTEPU HAopa B MECTHBIX TMIPaBINYECKUX
COTIPOTUBIICHUSIX

a) HaJIM4Me BUXpeoOpa3oBaHUil B MecTax U3MEHEHHsI KOH(PUTypaiuy MOTOKa;

0) TpeHHE KUIKOCTU O BHYTPEHHHUE OCTPbIe KPOMKH TPyOONIpOBO/Ia;

B) U3MEHEHUE HAMpPaBJICHUSI U CKOPOCTH JABHKEHUS KHUJIKOCTH;

I') HIEpOXOBATOCTh CTEHOK TPYOONpPOBOJIa U BA3KOCTh KHUIKOCTH.

75. C IOMOIIIBIO YETrO ONPEAEIAETCS PEXKUM IBUKEHUS )KUJIKOCTH?
a) no rpa¢uxky Hukypanse;

6) o HoMmorpamme Konbpyka-Vaiira;

B) o unciny PeitHonbaca;

r) no gopmyie Beiicbaxa-/lapcu.

76. 15151 ornpeiesieHus MOTeph HAIOpa CIYXKHUT
a) uncio PeitHombaca;

6) dopmymna Beiicbaxa-/lapcu;

B) HoMorpamma KonOpyka-Yaiira;

r) rpaduk Hukypanze.



77. dns gero cnyxkut popmyna Beiicbaxa-Ilapcu?

a) 17 onpeneneHus yucia PeitHonbaca;

0) nns onpeneneHust KOAQPHUIMEHTa THAPABINIECKOTO TPEHUS;

B) JUIsl OIIPECIICHHs TOTEPh HAIOPA;

T) A5 onpeneneHust KoapUIMeHTa noTepb MECTHOTO CONTPOTHBIICHHS.

78. KaBuTanus Ciy>KUT MPUYUHON YBEITMYCHUS
a) BUOpaIuu;

0) HarpeBa TpyoO;

B) KIIJI rugpomarus;

T') COIPOTHURJICHUS TPYOOIPOBOAA.

79. Ilpu ucTeueHuu >KUIKOCTH U3 OTBEPCTUI OCHOBHBIM BOIIPOCOM SIBIISIETCS
a) OIPEJEIIEHNE CKOPOCTH UCTEUEHHS U PacXo/1a KHUAKOCTH;

0) ompezeneHue HEOOXOAMMOTO AUAMETPa OTBEPCTHIA,

B) onpezieNieHre o0beMa pe3epByapa;

I') ONpeesIeHNue THIPABINYECKOTO COIPOTUBIEHHS OTBEPCTHUS.

80. Uem 00yCIIOBIEHO CKAaTHE CTPYH JKUJKOCTH, BHITEKAIOLIEH U3 pe3epByapa uepe3 OTBEpCTHE
a) BSI3BKOCTBIO KHUIKOCTH;

0) ABIKEHHEM >KHKOCTH K OTBEPCTHUIO OT Pa3IMYHBIX HAIIPABICHU;

B) JIaBJICHUEM COCETHUX C OTBEPCTHEM CIIOEB JKUIKOCTH;

') CUJIOHN TSDKECTH M CHJION MHEPIIMH.

81. KoadhuumeHt cxatus CTpyn XapakTepusyer

a) CTEeNeHb U3MEHEHUE KPUBHU3HBI UCTEKAIOIIEH CTPYH;

0) BIUSHUE TUaMeTpa OTBEPCTHS, Uepe3 KOTOPOe MPOUCXOIUT UCTEUCHUE, Ha CKATHE CTPYH;
B) CTETICHb CXKATHsI CTPYH;

I') I3MEHEHHUE TUIONIA/IA TIOTIEPEYHOT0 CEUeHUs CTPYH 110 Mepe yIaleHHs OT pe3epByapa.

82. B dhopmyne a1 onpeesieHnsi CKOPOCTH UCTEUCHUS KUIKOCTH Yepe3 OTBEPCTHE OYKBOU ¢
o0o3Havaercs

a) K03 UIUEHT CKOPOCTH;

0) koo durmeHt pacxona;

B) KOO(QPUIIUEHT CHKATHS;

) KO3 (OULIHUEHT UCTEUESHHUSI.

83. IIpu ucteyeHnu >KUJKOCTH Yepe3 OTBEpCTHE MPOoU3BeAeHNE KO3 (UIIMEHTa CKAaTHS Ha
KOA(UIIMEHT CKOPOCTH Ha3bIBACTCS

a) KO3 PHUIMEHTOM UCTEUEHUS;

0) KoahUITMEHTOM COIPOTUBIICHUS;

B) K03((PUIIMEHTOM pacxo/a;

r) K03 PHUIIHEHTOM HHBEPCUU CTPYH.

84. B ¢opmyie /Ui onpesieneHns: CKOPOCTH UCTEUEHUS JKUIKOCTH uepe3 oTBepctue OykBoii H
0003HayarT

a) JaJIbHOCTh UCTEUEHUS CTPYH;

0) TIyOMHY OTBEpCTHS;

B) BBICOTY pe3epBYyapa;

T') Harop KHUJIKOCTH.

85. N3menenune (hopmbl IOMIEPEUHOTO CEUEHUS CTPYH MPU UCTeUeHUH €€ B aTMochepy
Ha3bIBACTCSI

a) KaBUTAIIMCH;

0) KOpperupoBaHHeM;

B) HHBEPCHUEH;



r) moaumMopdueii.

86. [Ipu rcTeueHNM KUIKOCTH YEPE3 BHEIIHUI [WJINHAPUYECKUI HACAJOK CTPYsI U3 HacaJaKa
BBIXOJMT C IIONIEPEUHBIM CEYEHHEM, PABHBIM IIONIEPEYHOMY CEUEHMIO caMoro Hacazka. Kak Ha3piBaeTcs
ATOT PEKUM UCTCUCHUS?

a) OE3HANOPHBIN;

0) 6€30TpBIBHBI;

B) CAMOTEYHBIH;

I') HallOPHBIH.

87. Uto Takoe KOpOTKHii TpydompoBo?

a) TpyOOIIpOBOJ, B KOTOPOM JIMHEHHBIE TOTEpU HAropa He MpeBbIIatoT 5...10% MecTHBIX TOTeph
Hamopa;

0) TpyOOIIpOBO/, B KOTOPOM MECTHBIE IMOTepU Hamopa mnpesbimaiot 5...10% noteps Hanopa no
JUTUHE;

B) TpyOOINPOBO/I, JJTHHA KOTOPOTO HE TpeBbiinaet 3HaueHus 100d;

I') TpyOOIIPOBO/] MOCTOSIHHOTO CEUEHUsI, HE UMEIOIIUNA MECTHBIX COMPOTUBICHUN.

88. Uto Takoe IIuHHBIN TpyOompoBoa?

a) TpyOOIPOBOI, UTMHA KOTOPOTO MpeBbiiiaeT 3HaueHue 100d;

0) TpyOOIIpOBO, B KOTOPOM JIMHEHHBIE TOTEPH HAMIOPa HE MPeBHIMAIOT 5...10% MECTHBIX MOTEPD
HAIopa;

B) TpyOOIIPOBO/I, B KOTOPOM MECTHBIE OTEpHU Harmopa MeHble 5...10% noTepp Hanopa 1o JJIMHE;

T) TpyOOIPOBO/I MOCTOSIHHOTO CEYCHHUSI C MECTHBIMH COTIPOTHUBIICHUSIMHU.

89. Ha kakue BUbI 1€ATCS JIMHHBIE TPYOOIIPOBO/IBI?
a) Ha NapaJulebHbIE U II0CIIEJOBATEIIBHBIE;

0) Ha IPOCTHIE U CIIOKHBIE;

B) Ha NPSAMOJIMHENHBIE U KPUBOJIUHEIHBIE;

I') Ha Pa3BETBJICHHbBIE U COCTABHBIE.

90. Kakue TpyOOonpoBOAbl Ha3bIBAIOTCS MIPOCTHIMU?

a) MOCJeI0BATEIbHO COeIMHEHHbIE TPYOOIPOBO/IbI OJJTHOT'O MIIM PA3IMYHBIX cEYeHUH 0e3
OTBETBJICHUI;

0) mapajIebHO CO€AMHEHHBIE TPYOOIIPOBO/IbI OTHOTO CEUEHUS;

B) TpyOOIIPOBO/IBI, HE COJIEPKAIME MECTHBIX COMPOTUBIICHUH;

I') IOCJIEI0BATENBHO COeIMHEHHbIE TPYOOIPOBO/IbI COAEpIKaIMe He 0oJiee OHOTO OTBETBICHMS.

91. IloTpeOHbIit Harop 3TO

a) HaIop, MOJy4YEHHbI B KOHEUHOM CEYEHUH TpyOONnpoBOIa;

0) Hanop, KOTOPbIN HY)KHO COOOIINUTH CUCTEME JUISl TOCTHKEHUS HEOOXOAMMOr0 AaBJICHUS U pacxoa
B KOHEYHOM CEUEHUHU;

B) Harop, 3aTpaurBaeMblii Ha MPEOJI0JIEHNE MECTHBIX COMPOTUBICHUN TPyOOIIPOBOAA;

T') Harop, COO0IAaeMbIii CUCTEME.

92. Tlpu noiave »KUAKOCTHU MO MOCIEOBATEILHO COeIMHEHHBIM TpyOotpoBoaam 1, 2, u 3 pacxon
KUJKOCTU B HUX

a)Q=Q1+Q2+Q3;

0) Q1> Q2> Q3;

B) Q1 <Q2<Q3;

rQ=01=0Q2=0Qa3.

93. IIpu mojaue >KUIKOCTU O TOCIIE0BATEILHO COEAUHEHHBIM TpyOonpoBoaam 1, 2, u 3 obmas
NOTEps Haropa B HAX

a) Xh = Zhl - Zh2 - Xh3;

0) hl > Xh2 > ¥h3;



B) h = Zhl + Xh2 + Zh3;

r) Xhl = Xh2 = Xh3.

94. I1pu momaye >KUIKOCTH 10 apaJIETbHO COSAMHEHHBIM TpyborpoBoaam 1, 2, u 3 pacxon
KUJKOCTU B HUX

a)Q=Q1=0Q2=Q3;

0) Q1>Q2>Q3;

B) Q1 <Q2<Q3;

r)Q=Q1+Q2+Q3;

95. Ilpu moave >KUIKOCTHU MO MapaJIeTbHO COSAMHEHHBIM TpyOorpoBoaam 1, 2, u 3 obmias
IMOTCPA HAIlOPa B HUX

a) Xhl = Xh2 = Zh3.

0) Xhl > Xh2 > Xh3;

B) h = Zhl - Xh2 - Xh3,;

r) Zh = Xhl + Xh2 + Xh3.

96. Pa3BeTBIeHHBIN TPYOOIPOBO 3TO

a) TpyOOIIPOBO/I, PACXOAIINICSA B pa3HbIE CTOPOHBI;

0) COBOKYITHOCTh HECKOJIBKUX MPOCTHIX TPYOOIIPOBOAOB, UMEIOIINX OJHO 00Illee CeUeHUe - MECTO
pa3BETBIICHMUS;

B) COBOKYITHOCTb IapaJuIebHbIX TPYOOIIPOBOIOB, UMEIOIIMX OJIHO 00Illee Hayaio U KOHell.

97. Ilpu nosaye »KUAKOCTH MO Pa3BETBICHHBIM TPyOOIpoBoaam 1, 2, u 3 pacxo/1 )KUJIKOCTH
a)Q=Q1=0Q2=0Q3;

0) Q=Q1+Q2+Q3;

B) Q1>Q2>Q3;

r) Q1 <Q2< Q3.

98. TpyOonpoBo, 10 KOTOPOMY JKUIKOCTh IIUPKYJIUPYET B TOM K€ 00beMe Ha3bIBACTCs
a) KpYroBoOif;

0) IMPKYIALUOHHBIN;

B) 3aMKHYTBIH;

I') CAMOBCACHIBAIOIINH.

99. Pe3koe noBbIlIEHHE JaBICHUS, BOZHUKAIOIEE B HAIIOPHOM TPYOOIIPOBO/IE TIPH BHE3AMTHOM
TOPMOKEHUU pabouel )KUIKOCTH Ha3bIBAETCS

a) TUJPABINYECKUM yIapOM;

0) TUAPABIMYECKIM HATIOPOM;

B) THIPABIIMYECKUM CKAYKOM;

T') TUIPABIHYECKUHN TTPHIKOK.

100. CxopocTh pacipoCTpaHEHUS yIapHOH BOJIHBI B BOJIE paBHA
a) 1116 m/c;
0) 1230 m/c;
B) 1435 wm/c;
r) 1534 m/c;

JUIS IPOBEPKH C(HOPMHUPOBAHHOCTH MHIMKATOpa HocTrxkenus kommerenimii  OIIK-1.1, OIIK-1.2,
OIIK-1.4, OIIK-1.5, OIIK-1.7

KonTponbHas pabota

(KOMILIIEKT 3aJJaHu 17151 KOHTPOJIBHOU PaboThI)

Tewma: Onpenenenne rupOCTaTUYECKOTO JABICHUS B TOUKE.

Bapuanrt 1: Haiitu n36sirounoe nasienne PO Ha cBOOOHON MTOBEPXHOCTH BOJIBI B pe3epByape,



€CJIM U3BECTHBI: TTIyOMHA BOJIbI 1O HUYKHETO YPOBHS PTYTH BEPXHEro PTYTHOro MaHomerpa a = 0,2 M, HUX-
uero — h = 1,15 M, mokaszanue Bepxaero manomerpa hl = 150 mm. OnpeaenuTh MoKa3aHUue HUKHETO
pTyTHOrO Manomerpa h2.

BapuanT 2: 3akpbIThIii pe3epByap € )KHIKOCTBIO IUIOTHOCTBIO Pk = 820 Kr/M3 CHAa0XKEH 3aKPBITHIM
EE30METPOM, PTYTHBIM TU(HMAHOMETPOM U MEXAHHYECKUM MaHOMETPOM. ONIPEIeUTh BHICOTY MOTHATHS
pTyTH hpT B tuhMaHOMETpE U MbE30METPHUCCKYIO BHICOTY NX B 3aKPHITOM ITbE30METPE, €CITH N3BECTHBI:
nokazanue Mmanomerpa Pm =0, 12 MIla u Beicotst h1 =23 M, h2=1,3wm,h3=2,0 m.

Bapuant 3: 3akpbIThIii pe3epByap ¢ KUAKOCTBIO [k = 900 kr/M3 cHAOXXEH MbE30METPOM H
KHUKOCTHBIM MaHOMETpOM. OTMpeaeauTh BBICOTY MOAHATHS XKHUIKOCTH B MaHOMeTpe hX, eciiv ypoBeHb
KHIKOCTH B IIb€30METPE BBIIIE YPOBHSI )HIKOCTH B pe3epByape Ha BenuduuHy h = 1,5 M, a  paccrosiHue
oT MOBEPXHOCTH JKUAKOCTU B pe3epByape g0 Toukd A hA = 1,2 M. JaB/ieHre Ha IOBEPXHOCTH JKUIKOCTH
B Manomerpe PO =0.Pa=9,801104 Ila.

BapuanT 4: K nientpy pesepByapa ¢ Bojoi (] A) npucoenuneH pryTHbiii U- 00pa3Hblil pTYTHBIH
maHoMmeTp. Onpenenuts abcomorHoe Pabe. u MaHoMeTpudeckoe PM naBineHue B IeHTpe pe3epByapa, eciu
HIDKHHW YPOBEHb PTYTH B MAaHOMETpE HaXoaAuTcs Ha pacctosiaud h1 = 0,3 M OT TOYKHU MPUCOCAUHEHHUS
MaHOMETpa, a MoKa3aHue pTyrHoro Mmanometpa h2 = 0,7 m.

Tema: ONpeCaACIICHNUE CUJIbI JaBJICHUA HA IJIOCKYIO TIOBCPXHOCTD.

Bapuant 1: Jlns perynupoBanus ypoBHS KUIKOCTH B HAIIOPHOM pe3epByape yCTaHOBJIECH
MIOBOPAYUBAOIIHIACS MPSIMOYTOJIbHBIH 3aTBOP ¢ pa3Mepamu & X b =1 x 2 M2, KOTOpBIH OTKPHIBAET
OTBEPCTHE B BEPTHKAIBLHON CTCHKE.

Omnpenenuth HaTsHKEHUE Tpoca T, eciu riayouHa h = 2,9 M, MaHOMETpHYECKOE JaBICHUE Ha
MOBEPXHOCTH KuAKOCTH Pwm = 8,7 klla, mumotHOCTh suakocTr [k = 900 kr/m3.

Tpenuem B IapHUPE U BECOM 3aTBOPA MPEHEOPEYb.

Bapuanr 2: [IpsMOYyTroibHBIN AT JJTUHOM & = 5 M ¥ upuHON b =5 M, 3akperuieH mapHUpHO B T.
O. I'myOuna BowI ciieBa oT muTa H =4 M, cipaBa — h = 2 M. Yrou HakiioHa muTa K ropu3oHty [ = 60[].

BapuanT 3: Kpyrayto tpyOy nuamerpom D = 2m nepekpbiBaeT miockuit 3arsop. Onpenenuts paBHO-
JEHCTBYIOIYIO CHJIy JBYXCTOPOHHETO JaBJI€HHMS BOJBI Ha  IUIOCKHIA 3aTBOP M TOUKY ee
HPUIIOKEHN,
ecnu  ray6uHa Boawl cieBa H1 =5 M, cipaBa — H2 =2 m.

Bapuanr 4: B BepTHKaJIbHOI CTEHKE pe3epByapa ¢ Bojoii Ha riyoune h = 1 M umeercs tpyba
KBaJIpaTHOTO CEYEHUS CO CTOPOHOI & = 1 M. BHyTpeHHss kpoMKa TpyOs! cpe3ana nox yriaom [ =600 u
3aKpbIBAETCS KPBIIIKOM, Bpalllaolieicss Ha BepxHeM mapHupe. OnpeaenuTs ycunue T, Heo0Xoaumoe A
MOJHATHUS ATON KPBILIKH, IpeHeOperasi ee BECOM U TPEHUEM B LIapHUPE.

Tema: Onpenenenue cuiibl JaBlICHUS Ha HUIMHIPUUYECKYIO TIOBEPXHOCTb.

Bapuanr 1: Onpeaenuts cuimy ruipOCTaTUYECKOro JIaBJI€HUs BOJIbI HA 1 M IIMPUHBI HUKHEN KPUBO-
JTUHEHHON YacTu coopyxenus, ecmu H=1,5m, r=0,5m.

BapuanTt 2: OnpenenuTts CHITy CyMMapHOTO JIaBJICHUS Ha CEKTOPHBIN 3aTBOP U €€ HalpaBJIeHUE.
I'my6una Boas! nepen 3arBopoM H =4 M, ymna 3atBopa L =8 m, [ = 6001,

Bapuanr 3: Kpyrnoe oTBepcTre B BEpTUKAIBHONW CTEHKE 3aKPBITOrO pe3epByapa ¢ BOAOW MEPEKPHITO
chepuueckoit kpeikoi. Paguyc chepst R = 0,5 m, yron [1 = 120[], rmyOuHa MOTPYKEHUS [IEHTPA TSKESCTH
orBepctus H = 1,0 m.

Omnpenenutsb JaBiIeHHUE BOJBI Ha KPBIIIKY, €ClIM Ha cBOOO1HOM nmoBepxHocTH Pm = 147 kI]a.

Bapuanr 4: Onpenenuth BEIMYMHY U HalpaBJICHUE CUITBI AaBICHUS BOAbI Ha 1 M mupuHbI (D)
CEKTOPHOTO0 3aTBOpa paauyca R = 2,5 M, eciu 1ieHTpaibHbIi yroa cextopa [ = 4501,



Tewma: ITnmaBanue ten. OCTOMYUBOCTD.

BapuanT 1: BockoBoii mapuk oMeIleH B COCYA, 3all0JHEHHBIN MaciaoM U Boaou. IImoTHOCTE Bocka
pBocka = 960 kr/ M3, otHOCcTh Macna pM = 900 xr/ m3.
Omnpenenuts OTHOLIEHHE 00beMa BOCKOBOIO IIAPUKa B BOJIE KO BCEMY 00BbEMY HIApUKA.

BapuanT 2: B Bojie maBaet AepeBsSHHbBIN UIHH/ID, BICOTOM h 1 quamerpom  d Tak, 4To €ro
o0pasyrolre BepTUKAIbHBI. BBISICHUTE TPEAeIbHYI0 BICOTY NKp, IpH KOTOPOI IHUIUHAP TEPSIET
ocToMYnBOCTh, eciii d = 0,5 m; [ = 800 kr/m3.

BapuanT 3: ITo okonvyanuu norpy3ku 1250 M3 necka ocaaka 6apxu h yBennyuiaach Ha 1 M .
Onpenenuts MIOTHOCTH IecKa (111, €M II0Iab IIOCKOCTH Iu1aBaHus Oapxu [ = 2000 m2.

Bapuant 4: O6beM YacTu JeASHON ropbl, BO3BBIIIAIONIEHCS HAJl TOBEPXHOCTHIO MOps, paBeH W1 =
12,5 m3. Onpenenuts 00muii 00beM neasaoit ropsl W u riryouny ee morpy»kennoit yactu h0, eciu B rurane
oHa uMeeT GopMy MpAMOyrosbHUKa pazMepom all b = 312 m. [TnotHOCTH MOpCKO# Boasl [ = 1030 Kr/M3,
IUIOTHOCTH Jipaa [1i1 = 920 xr/m3.

Tema: FI/I,I[paBJ'II/I‘leCKI/Ie COIIPOTUBJICHUA IIPpU ABMKCHUHU )KUAKOCTHU U I'a3a.

Bapuanrt 1: U3 pezepByapa npu nmocTosHHOM MaHoMeTpuueckoM nasienun Pm = 20 kIla u
noctosiHHOM ypoBHE H = 1,0 M Boia BBITEKAEeT 10 BEPTUKAIBHOIN TpyOe IEPEMEHHOr0 CEYEHUs], HUKHUMN
KOHEI KOTOPOU MOTPYKEH B OTKPBITBIN PE3EpBYap.

Omnpenenuts pacxon Q B TpyOe 1 mosTHOE TUApOCTaTHUECKOE AaBieHne P2 B ceuenuu 2 — 2,
pacrooXeHHoM Ha BbicoTe N = 0,5 M 0T CBOOOHO OBEPXHOCTH HMKHETO pe3epByapa, eciiu d1 = 50
MM, 02 =75 mm.

Bapuanrt 2: Kakoe abconoTHOe JIaBiieHHe HEOOXOAUMO MO IepKuBaTh B pesepyape A (H1 =15
M), 4TOOBI Yepe3 KpaH, pacIoaoKeHHbIH Ha BbicoTe H2 = 20 M 1 nMeromuii K03 (GUIIMEHT CONTPOTHUBIICHUS
Ok = 3,5, npoxoauio 3 m3/4gac Boasl. Ha mmune |1 = 15 M tpy6a numeer nuametp d1 =40 mm, Ha qpune |2
=10 M — d2 =20 mm. Koaddurmentst moBopotos [11 = [12 = 0,15; [1s = 0,2 MM; KHHEMaTHYECKas
BSA3KOCTh BOJbI [ = 1,31[110-6 m2/c.

Bapuant 3: PezepByapsl A u B coennHeHbl ropu30HTaIbHOM HOBOM UyryHHOM Tpy0Ooil mepeMeHHOro
ceuenus ¢ pasmepamu: |1 =10wm; 12 =6 wm; dl =50 mm; d2 =75 mm. Hamop cocraBmsier H= 8 m.
OnpenenuTh pacxo]] BOJBI B TPYOOIIPOBOJIE M TOCTPOUTH TUarpaMMy ypaBHeHus bepryrm, ecinn
maHomeTpuueckoe gasienue PO = 0,08 MIla; h=2wm; [11 =0,035; [12 =0,031.

BapuanT 4: Boja 13 3aKpbITOro pe3epByapa BbITEKAEeT M0 TPyOe MEPEeMEHHOTO CEUCHHUS C
auamerpamu d1 =75 mm u d2 =50 mm, 1pu Hamope H = 1,8 M. [lnunbr yuactkos: |1 =12 m; 12 =7 m.
Pacxox Boabl Q = 5 si/c. OnpeaenuTh NOKa3aHWe PTYTHOTO MaHoMeTpa N, MOIKITIOYEHHOTO Ha MOBEPXHOCTH
BOJIBI B pe3epByape, ¥ MOCTPOUTh THarpaMMy ypaBHeHHs bepHyuu.

Bapuant 5: Kakoit Hanop HH Heo6xon1uMo co3/iaTh B Hauasie CTalbHOIO TOPU30HTAIBLHOTO
Tpybonposoaa qmHoi | = 1300 m u quamerpa d1 = 150 mm mis mpornycka pacxoma Q = 18 j/c, npu
Hanope B KoHIle TpyoornpoBoga Hxk = 10 m. Kak usmenurcs Hanop B Hauane, HJH, ecnu ais npomycka
pacxoja, nmapaieJIbHO OCHOBHOH TpyOe, yaokuTh TpyOy quamerpoM d2 = 100 MM TOi#f e JTUHBIL.

Bapuant 6: TpyOonpoBo, mUTaeMblii OT BOJOHAIIOPHON OarrHu, nMeeT ydacTok AB ¢
napajyieibHbIM COeAMHEHUEM TPYO, AauHbI KoTopsix: |1 =400 M, 12=200wm, 13 =300 m. /[nuna ygactka
BC 14 = 500 m. JImamerpsr BeTBeil TpyOompoBoma: dl wmm, d2 = d3 wmm, d4 wmm. TpyOsr
CTaJIbHBIE.
Harmop B xon11e TpyOOTpoBoaa, B Touke C, HC = 10 M. Pacxox B Tpetheid BetBu Q3 = 30 n1/c. Onpenenutsb
pac-xozpl Ha yyactkax 1, 2 u BC u meezomerpuueckuii Hanop B Touke A, HA.

BapuanT 7: BoonpoBoa nmuTaeMblif OT BOJOHANOPHOM OamrHu nMeeT ydactok AB ¢ HerpephIBHOIA

narmaged o vt AN =N 1 w/c wa 1 war Pacxyonm » wnarre tnvhnmmnornma O = 10 /e OmmmenemuT. mammnn v



6aman H, ecu mmmner ygactkoB: 11 =300 m, 12 =200 m, 13 = 100 M, a guametpsr: d1 =200 mm, d2 = 150
MM, 03 =100 mm.

BapuanT 8: Bonocmyck 0eTOHHOU TUIOTHHBI JOJKEH MPOIycKaTh pacxoa Q =2 m3/c npu nepenaje
ypOBHEH BepxHero u HwkHero obedoB H = 10 M. Jimuua Bomocnycka | = 10 M. Onpeenuts He0OX0IUMBIN
nuametp d 1 MEHUMaJbHOE 3aToruieHue N, 4ToObI BakyyM BHYTpH BoJOCITyCKa ObUT MeHblIe PBak = 41104
ITa. [sx = 0,500103 m, [1 =1,01110-6 m2/c.

Tema: O,I[HOMepHBIe HaIlIOPpHBIC ITIOTOKHU )I(H,HKOCTGﬁ " ra3oB.

Bapuanr 1: B ToHKO# neperopojike nessiieii 0ak Ha JiBa OTCEKa UMeeTCs OTBepcTHE auamerpom 01
=20 cm. 13 oTceka 2 BoJa BBUIMBACTCS HAPY)KY Uepe3 BHEUTHUN IIMJIMHAPHYECKUI HACAIOK,
pacronoxeHHbIi B gHe nuamerpom d2 =15 cm. Hanopsl mocrosiuubl. Onpepenuts pacxoq Q, hlu h2,
ecnu o6t Harmop H = 3,5 M, a ynna Hacazaka | = 0,5 m.

Bapuant 2: Pe3epByap pazziesieH TOHKOM CTEHKOM, B KOTOPOM MMEETCsI KPYTJIO€ OTBEPCTHE
auamerpoM 00 = 30 M. J[nameTp KOHUYECKH CXOMASIIETOCs HAacaIKa, Yepe3 KOTOPhIi BBITECKAET BOA U3
nepBoro orceka d1 = 15 MM; TuaMeTp BHEIIHETO MUIMHAPHYECKOTO HAcaKa, Yepe3 KOTOPhIN BHITEKAET
BoJa 13 BTOoporo orceka 02 = 20 mm. Omnpeaenuts pacxo Bobl u3 6aka Q u rimyouny H2 Bo Bropom
OTCEKe, eclIM IN1yOuHa Bojbl B iepBoM otceke H1 = 1,25, a paccTosiHue OT JHa 10 LIEHTpa
IMHAPHYecKoro Hacaaka h = 0,2 m. J[BryKeHHEe BOJIbI B Pe3epByape YCTAHOBHUBIIICECS.

BapuanT 3: B BepTuKanbHbli LunHApudeckuil cocyn nuamerpoM D = 1 M moctymnaeT Boaa u3
KpaHa ¢ pacxojoM Q, KoTopas 3aTeM BbUIMBAETCS Yepe3 Majoe OTBEPCTUE B JHE COCY/a IPU TIIyOHHE BOJIbI
BHeM H=1,5Mm.

Ormpenenutsb pacxoa Q u nuamerp otBepctusi d, eciu mocie 3aKphITHS KpaHa COCY.l OIIOPOKHSICTCS
3a 19 MuHyT.

Bapuant 4: U3 otkpsiToro cocyna nuamerpom D = 0,5 M B BEpXHIOIO KPBILIKY KOTOPOI'O BCTaBJIEHA
OTKpBITasi TPyOKa, BOJIa BEITEKACT B aTMOCc(epy Yepe3 Majioe OTBepCcTHe B HE, ruamerpoM d = 15 mMm.
OmnpenenuTh BpeMs onopokHeHus cocyaa mpu H=1,2 m u h = 0,5 M 1 ipu kakoM h MakcumanbHbII pacxon
BOJIBI M3 oTBepcTHs Oymer Q = 0,4 n/c.

Tema: J[BHKeHHE )XKUIKOCTU U ra3a B IOPUCTOMN Cpee.

Bapuant 1: Jlns cOpoca BoAbI B TPYHT 3alpOEKTHUPOBAH MOMVIOMIAIMNN Kosoaen. OnpenenuTs Bo3-
MOJKHBIM cOpachIBaeMblil pacxo, eciy ObIToBas TIyOMHa BOJbI B BOJOHOCHOM cioe H =2 M; rmyOuHa
BOJIbI B Kotoztie h = 6 m; nuamerp konoxia d = 30 cm npu paguyce Biusaust R=240mu k= 0,03 cm/c.

BapuanT 2: Onpenenuts paguyc BIMSHUS COBEPIICHHOTO TPYHTOBOTO Koyioana R, eciu: MOIHOCTH
BojtoHocHOro 1iacta H = 10 m; ypoBens Bojsl B Kosoaiie h = 8 m; quamerp kosoama d = 100 cwm;
k03d¢urment puistparmu K = 0,0003 m/c; nedbut konoana Q = 500 m3/cyTku.

BapuanT 3: BerauciauTh 1eOUT apTe3NaHCKON CKBKUHBI TIPU YCIIOBHH, YTO MOIIHOCTH BOJJOHOCHOTO
miactat=15m; S=6mM; d=03m; R=150m; k=1 cm/c.

Bapuant 4: Onpeenuts NPUTOK BOABI K BOJ103a00pHOM Tajiepee, pacioloKeHHON Ha BOJAOYIIOpE, €C
-JIM OTMETKA CTaTHYeCKOro ropuzoHTta Bozas! 11,0 M; orMeTka Bojoynopa 6,0 M; TiiyOrHa BOJIBI B Taepee
hO = 1 m; mmpuna b = 2 m; muHa ranepen | = 50 m; koapdumument gunprpamun K = 0,009 cm/c; paanyc
BrusHUS R = 240 M.



7.3. CucteMa OLIeHUBAHUSI PE3yIbTAaTOB 00YUEHHUS 110 AUCHUIIINHE (MOAYII0) IPU MPOBEICHUU TEKYIIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJTHbIC 3HAHUS 110 BCEM pa3JienaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI TporpamMmel;

- TOYHOE MCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJIHOE U ITYOOKOE€ YCBOEHUE OCHOBHOW U JOIOJHUTEIBHOM JINTEPATYPHI,
PEKOMEHIOBaHHOU paboyeii MporpaMMoi Mo AUCIHUILTUHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBEHb c(hOPMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpaMmme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSIET TEOPETUUECKUE 3HAHUS /111 BBIOOpa METOAMKHU BbIIIOJHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET XOJ] PEIICHUS 3a/1a4;

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKIX/Ta00PaTOPHBIX 3aHATUSAX, AaKTUBHO yJacTBYET B
IPYHIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a1aHUN

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

- YCBOEHHE OCHOBHOW M JTOTIOJIHUTEIBLHOM JINTEPATypPhl, PEKOMEHI0BAHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 HCIOJb30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUSAX, YIaCTHUE B IPYIIIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTaHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/IaHUI;
- 000CHOBBIBAET X0/ pelIeHus 3a/1a4 0e3 3aTpyIHEeHU




Orneska 3HAHUSA:

«YJIOBJIETBOPUTEILHOY - IOCTaTOYHbI MUHUMAJIbHBIN 00beM 3HAHUH 110 TUCIUILTIHE;

(3a4TeHO) - YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Haquoﬁ TCPMHHOJIOTUH, CTUIIUCTUYCCKOC U JIOTHUCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIHOO0K

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIJICET MHCTPYMEHTapueM Y4eOHOH TUCIUILITNHBI, YMEHUE €0 UCTI0Ih30BAaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbII MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Oruenka 3HAHUIA:

«HEYJIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBETA (BBIIIOJHEHUS TUCbMEHHON PabOThI);
- 3HaHUE OT/ICTBHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX paboUeil mporpaMmoi 1mo
TVCLUTUIAHE;
YMEHHUSI:

- HE yMEET UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJIM4ue rpyObIX omMO0K

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueii mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEO0X0IMMBbI€ JUIsl OLIEHKW 3HaHUHM, YMEHUI 1 HaBBIKOB U (WJIM) OMbITA PO ECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI JIs1 IPOBEACHUSI IPOMEXYTOUHOM aTTecTalliy 00yJarouuxcs
ITpumepHbIe TeOpeTHYEeCKHE BOMPOCHI [T MPOBEACHUS MPOMEXYTOUHOM aTTeCTalluU 00YJarOLINXCs

1. OcHoBHBIE (hU3NUYECKHUE CBOMCTBA KUIKOCTHU U Ta3a. [lapameTpsl, onpeensonue CBONCTBA
JKUJIKOCTEN 1 ra3oB. CHJIbI, IEMCTBYIONINE HA KUIKOCTD.

2. I'mapocratnyeckoe AaBlIeHUE U €r0 CBOMCTBA.

3. Muddepennmanbapie ypaBHEHHUS PAaBHOBECHS YKUIKOCTH.

4. PaBHOBeCHE KUIKOCTH MO JEUCTBUEM CHIIbI TsKECTH. OCHOBHOE YPAaBHEHHUE THIPOCTATHUKH.
3akoH [lackans.

5. IIpe30omeTprueckas BeICcOTa. ' HIpOoCTaTHUECKUI HAMOP.

6. PaBHOBecue ra3a B noJie cyibl TSHKecTH. OTHOCUTENBHBIN OKOH KUAKOCTH U ras3a.

7. Cuna 1aBJIEHUs )KUJIKOCTH Ha IUIOCKUE MOBEPXHOCTH. OnpeieeHne KOOpANHAT LIEHTpa
JTABJICHUS.

8. Cuna gaBieHHUs )KUIKOCTH HA [WIMHAPUYECKYIO MOBEPXHOCTh. L{eHTp naBnenus cumsl. Teno
JTABJICHUS.

9. 3akon Apxumena. Teopus riaBanus Tei. [loHATHE OCTOWYUBOCTH IIJIABAIOIIMX TeJl.

10. Buap! nuxenns xuakoctu. [lapameTpsl motoka.




11. Inddepenunanbupie ypaBHEHUS IBIKCHHS )KUIKOCTH. Y paBHEHHE HEPA3PHIBHOCTH
HEC)KUMAEMOU KUIKOCTH.

12. YpaBHenue bepuyiin 11 cTpyidKu HEBSI3KOM KUIKOCTH. J[Ba acClieKTa 4WICHOB ypaBHEHUS
bepnymnu. I'paduueckoe npeacTaBieHne ypaBHeHUs] bepHYuH 1711 HEBSI3KOW KUIKOCTH. Y paBHECHUE
bepnysmiu i ra3os.

13. I'padpuaeckoe npeacTaBiacHUEe ypaBHEHHUS bepHYIUIN U1 BSI3KOM KUIKOCTH. Y paBHEHUE
bepHyu 1 TOTOKAa  BA3KOM JKUIKOCTEH.

14. YpaBHenue bepHyiuin i1 peaqbHbIX Ta30B.

15. Buapl conporuBieHuid. OCHOBHOE ypaBHEHHE PABHOMEPHOIO JIBUKEHUSI )KUIKOCTH.

16. PexxuMbl IBUKEHUS KUIKOCTEH. Kputepuii pesKUMOB ABUKEHUS HKUJKOCTH.

17. JlamuHapHBIN peXuM ABUKEHUS. Pacxoj, CKOPOCTh U MOTEPHU HANopa Mpu JaMUHAPHOM
pEeXUME.

18. TypOyneHTHBIN PEeXUM JIBIKCHHS. Pacxo/, CKOpOCTh ¥ TTOTEpH HAIopa Mpu TypOyJIEHTHOM
pEeXUME.

19. Onpenenenue k03P GUIUEHTA THAPABINYECKOr0 TPEHUS MO JUTMHE. BBl MECTHBIX
conpotusiieHuil. PacuetHsie hopMyIbl.

20. McTeyenue )KUJIKOCTH U ra3a yepe3 Majoe OTBEPCTUE B TOHKOM cTeHKE. TpaekTopus
BBITEKAIOIICH CTPYH.

21. Ucteuenue xuaKocT yepe3 Oonbliue orBepcThs. MicTeueHrue mpu nepeMeHHOM YPOBHE.
OnopoKHEHHE COCYyI0B.

22. Hacanku. MicTedeHue *KUIKOCTH Yepe3 HACaJIKH MPH MOCTOSTHHOM Harope. Bakyym B
Hacazkax. OnpeneneHyue Bakyyma.

23. JIsmxkeHue )XuaKocTH 1o Tpyoam. IIpocroii Tpybomnposoa. Pacuernsie popmyibr. CroxHbIE
TPyOOTIPOBOIBI.

24. Pacyet TpyOONIPOBOAOB C MMOCIIEI0BATEIBHBIM | MAapaUICIBHBIM COeTUHEHnEM TpyO. Pacuer
TPyOOIPOBOJIOB C ITYTEBBIM pacxoJ0oM. Pacder pa3BeTBICHHOW W KOJIBIIEBOMW CETH.

25. 'mapaBnuueckuii yaap B TpyOOIpoBo/Ie.

26. Bunsl qBrkeHUS TPYHTOBBIX BoJ. OCHOBHOM 3akoH ¢uibTparnun. Koaddumuent
bunbTpanuu.

27. Konozelr Ha BoJoHENpOHUIIaeMOM TpyHTe. [loriomarommii 1 apTe3nancKuii KOO IIIbI,
BOZI0COOpHas ranepes (IpeHa).

28. [lonsiTHe 0 rumpaBIndeckoM nmogooun. I'eomeTpuueckoe, KWNHEMAaTHYECKOE U TUHAMUYECKOE
nogo6ue. Kputepuu ruipoinHaMUIecKoro moo0us

7.4.2. IlpakTuyeckue 3afaHus AJs MPOBEICHHSI TPOMEKYTOUHOM aTTeCTalMy 00yJaroImuxcs

HpaKTI/IHGCKI/IG 3alaHuA OJ1d ITPOBEACHU A HpOMe)KyTO‘-IHOI\/'I arrecraluu 06yllaIOHII/IXC$I PasMCIICHBL
no aapecy: DMUOC Moodle (Https://moodle.spbgasu.ru/course/view.php?id=600&section=4// kadpenpa
BOI[OHOJ'IBSOBaHI/IS{ u BKOJ'IOFI/II/I/I[I/ICHI/IHJII/IHa Mexanuka KUAKOCTH U rasa.

7.4.3. IIpuMepHbIe TEMBI KypCcOBOii paboThI (TIpoeKTa) (MIPH HATUINHN)
KypcoBbie paboThl (IpOEKTHI) yUeOHBIM IUIAHOM HE MPEAYCMOTPEHBI

7.5. Metoanyeckne Matepuasl, OIpeIesSOINe MPOLeaypbl OLIEHUBAHUS 3HAHUN, YMEHHI, HABBIKOB 1
(unu) onbITa MPO(hEeCCUOHATBLHON e TeNIbHOCTH, XapaKTepHU3yIoIre 3Tanbl GOPMUPOBAHMS KOMITETEHIIUI

[Ipouenypa npoBeaeHUs IPOMEKYTOUHOM aTTeCTallMU U TEKYIIEro KOHTPOJIS YCIEBAEMOCTH
periaMeHTHpYyeTCsl JOKaIbHBIM HOPMATUBHBIM aKTOM, OIPEIEIISIONINM MOPSAI0K OPTaHU3aluy U
IPOBEJCHUS TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH U MTPOMEXKYTOUHOM aTTecTali 00y4yaronuxcs.

[Iponentypa orieHnBaHust GOPMHUPOBAHUS KOMIIETCHIIMN TPU MPOBEICHUN TEKYIIIETO KOHTPOJIS
npuBeseHa B 11.7.3.

TUNOBbIE KOHTPOJIBHBIE 33JaHUSI WJIM MHBIE MAaTEPHUAJIbl TEKYILETO KOHTPOJISI TMPUBEIECHBI B 11.7.2.

[TpomerxyTouHas aTTecTanus no AUCLHUILUIMHE TPOBOAUTCS B (hopMme 3ayera.

3ayet mpoBOIUTCS B yCTHOM (hopme. [ HOATOTOBKHU O IK3aMEHAlMOHHOMY Omiety orBoautcs 30
MUHYT.



7.6. Kputepun onieHuBaHus COPMHUPOBAHHOCTH KOMITETCHIIMI MPY TTPOBEACHUH MPOMEKYTOTHOM
aTTecTaluu

VYPpOBEHL OCBOEHUS U OIIEHKA
OneHka OrneHka
«HEYIIOBIIETBOPHUTENb | «yIOBICTBOPUTENHH | OLEHKA «XOPOIIO» OneHka «OTJIIMYHOY
HOY o»
«HE 3aYTCHO» «3aUTEHOY
VYpoBeHb ocBOeHUS | YpOBEHBb OCBOCHHUS | YPOBEHb OCBOCHHUS YpoBeHb 0CBOEHUS
KOMIIETEHIINH KOMITETEHIIUH KOMIIETCHIINH KOMIIETEHIINH
«HEIOCTATOYHBII». «TOPOTOBBII. «TIPOJIBUHYTBIN». «BBICOKUI».
Kommnerenuu ne Kommerenun Kommerenmn Kommerennuu
chopMUpPOBaHBI. c(hopMUpOBaHBI. c(hopMUPOBaHBI. c(hOpMHUPOBAHBI.
3Hanus oTcyTcTBYIOT, |  CdopMHpOBaHbI 3HaHUs OOMIMPHEIE, 3HaHus
YMEHHMSI U HAaBbIKU He | 0a30BbIe CTPYKTYPHI | cHCTEMHBIE. YMEHHUSI | apryMEHTUPOBaHHBIE,
Kprrepun chopMUPOBaHbI 3HaHUU. Y MEeHHUs HOCSIT _ | Beectopone. Ymenus
i — (dbparmMeHTapHbI 1 PenpOyKTUBHBIN YCTIEIIHO
HOCSIT XapakxTep, MIPUMEHSIOTCS K
PENPOTYKTUBHBIN MIPUMEHSIOTCS K pEIIeHUIO KaK
Xapaxrep. PEIICHUIO TUITOBBIX TUTIOBBIX, TaK U
JlemoHCTpUpYyETCS 3a/IaHHi. HECTaHJIAPTHBIX
HU3KNH YPOBEHb JleMoHCTpHUpYyeTCS | TBOPYECKHMX 3adaHUM.
CaMOCTOATEIIBHOCTH JIOCTATOYHBIN JlemoHCTpUpYyeTCS
MPaAKTUYECKOTO YPOBEHb BBICOKUU YPOBEHb
HaBbIKa. CaMOCTOSITEJIbBHOCTH | CaMOCTOSTEIIbHOCTH,
YCTOMYHBOTO BBICOKAs aJJalITUBHOCTD
MPAKTUYECKOr0 | MPAKTUYECKOrO HaBbIKa
HaBBIKA.




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MIOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MaTepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, Marepuania, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX IOHATHUH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | pamMKax 00CYX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIC OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | Ha JOMOTHUTEIbHbIC BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
HIOCTaBJICHHBIE OTBETHI Ha BCE 3aaHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBITIONIHEHUHU OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OmeTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/1aHNe
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAT | CYIIECTBEHHBIMH HEOOJIBIITNMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEIIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

He mosxet BrIOpaTh
METOIUKY
BBITIOJTHCHUS
3aJJaHuH.
JlonmyckaeT rpyobie
OLIMOKY Npu
BBITIOJIHCHUH
3aJIaHUi,
HapyLIAIIINUE JTOTUKY
penieHus 3aiay.
Hemaet
HEKOPPEKTHBIC
BBIBOJIBI.

He moxer
000CHOBATh
ITOPUTM
BBIITOJTHCHUS
3aJJaHUN.

HcneiTeBacT
3aTPyAHECHHS 110
BBIOOPY METOJTUKH
BBIIIOJHEHUS
3aJIaHHil.
HomnyckaeT omuoku
MIPH BBITTOJIHEHUHT
3aJIaHUi,
HapyILIEHUS JIOTUKU
penieHus 3aaad.
UcnbiTeiBaeT
3aTPyAHECHHUS C
(bopmynHupoBaHUEM
KOPPEKTHBIX
BBIBOJIOB.
WcnbiTeiBaeT
3aTpyaHEHUS MPU
000CHOBaHUH
alnropuTMa
BBITTOJHEHUS
3aJIaHHil.

bes 3aTpynnenuit
BBIOMpaET
CTaH/IapTHYIO
METOJTUKY
BBITIOJTHCHU A
3a/1aHUM.
JlommyckaeT ommoKu
IIPpU BbBIITOJIHCHHUN
3aJaHuM, HE
HapylIaIue
JIOTHKY PeIICHHUs
3a1a4y
[lenaer KoppekTHbIE
BBIBOJABI 110
pe3yipraTam
peleHHs 3a/1a9u.
OO0OCHOBEBIBAET X0/
pelieHus 3anaq 6e3
3aTpyAHCHUMN.

[Ipumenser
TEOPETHYCCKUE 3HAHUS
JUTSI BBIOOpAa METOUKH
BBITIOJTHEHUS 3aJJaHUI.
He nonyckaer ommnbox

MIPY BBITIOJTHEHUHT
3aJaHHM.
CaMOCTOSTEILHO
aHAIN3UPYET
pe3yabTaThl
BBITIOJTHEHUS 3aJJaHHH.
I'pamoTtHO
00OCHOBBIBAET XOJ
perieHus 3aiay.

OmeHka 1Mo JUCHUTUIMHE 3aBUCHT OT YPOBHS CPOPMHUPOBAHHOCTH KOMITETCHIINH, 3aKPEIUICHHBIX 32
JTMICIATUTMHOM, ¥ TIPEJICTaBIsET co00i cpeqHee apu(MeTHIeCKOe OT BEICTABICHHBIX OLEHOK MO OTJSIbHBIM

pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHIUE HABBIKAMU).

OreHKa «OTIMYHOY/«3a4TEHOY BBICTABIISICTCS, €CJIA CpeiHEe apu(PMETHICCKOE HAXOIUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOIII0Y/«3a4TCHO» BBICTABIISICTCS, €CIIH CpeIHee apu(PMEeTHIECKOe HAXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OreHKa «yIOBICTBOPUTEIIBHOY/ «3aUTEHO)» BBICTABIISICTCS, €CITH CPETHEE apuPMETHISCKOE
HaxOoJIUTCA B MHTEpBaJie oT 2,5 110 3.4.
OreHKa «HEYIOBICTBOPUTEIILHOY/ «HE 3a4TEHOY» BBICTABIIICTCS, €CITU CpeHee apu(hMETHIESCKOES
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. [lepeyeHb OCHOBHOM M JOTIOJHUTEIBHOM JTUTEPATYPhI, HEOOXOIUMOM JJIs1 OCBOCHUS TACIUTLTAHBI

(Moyist)
. KonnuecTtso
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUsl yUeOHOU U
o 9K3EMIUISIPOB/3JEKTP
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

oHHbIN anpec ObC

OcHoBHAasl JJuTEpaTYpa

Kyp0atos 0. JI., buprokos A. b., Hosuxosa E. B., 3auka A. A., Mexanuka

1 JKHUIKOCTHU U I'a3a B HpOMBIHIHeHHOﬁ TCIJIOTEXHUKE U TCIIJIIOOHCPTCTUKE,

Bonorna: Undpa-Unxenepus, 2021

https://e.lanbook.com
/book/192768

2 Moprynos K. I1., Mexanuka >xxuakoctu u ra3a, Cankt-IlerepOypr: Jlanb,

https://e.lanbook.com

2022 /book/197712
3 Kanexun B. C., Muxaiinen C. H., 'napasnuka u Teriotexauka, Mocksa: https://urait.ru/bcode/
IOpaiir, 2023 518263

JIOMOJHUTEILHAS JUTEPATYPA

Kykos H. I1., MaiitnukoBa H. @., 'maporazoaunnamuka. Hacr 1. 'mapasnuka,

1 |[Tam6oB: TamOoBCcKkMit rocyapcTBEHHBIM TeXHUYECKUHN yHUBepcuTeT, IbC

ACB, 2015

http://www.iprbooksh
op.ru/64075.html




HosuxoBa A. M., Kynpssues A. B., Banenko U. 1., Mexanuka >XKUIKOCTH U
raza, Cankr- [lerepOypr: Cankr-IlerepOyprckuii rocyapCTBEHHBIH
apXUTEKTYypHO-cTpouTenbHbIN yHUBEepcuTeT, DbC ACB, 2014

https://www.iprbooks
hop.ru/58534.html

Kynunos B. A., Kapramos 2. M., Koanenko A. I'., Kynunos U. B.,
I'mapaiauka, Mocksa: FOpaiit, 2023

https://urait.ru/bcode/
511258

Hosuxosa A. M., Kynpssues A. B., Banenko U. 1., Mexanuka >XUIKOCTH U

http://ntb.spbgasu.ru/

rasa, CII0., 2014

elib/00600/

OOyuaromuecs U3 ynciia uHBAIHI0B U Ul ¢ OB3 o0ecrieunBarOTCs MeYaTHBIMU U (HITH)
AJIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU pecypcaMu B (popmax, aaTHPOBAHHBIX K OTPAaHUYCHUSIM UX

3I0POBBSI.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHET», He0OXOIUMBIX AJIs

OCBOCHHUS JUCITUTUTHHBI (MOTYJIS)

Haumenosanue pecypca cetu «MIHTepHET»

DJIEKTPOHHBIN aapec pecypca

MexaHuKa )KUJKOCTH U ra3a (Kypc JeKIui)

http://moodle.spbgasu.ru/course/view.ph
p?id=933

Cnucoxk nurepatypsl MunOo6pazoBanus. ['uapasnuka (12) -
I'mapaBnvka (MeXaHHKa )KHJIKOCTH U ra3a (18)

aliansbooks.ru/index.php?option...

«JlaboparopHbie pabOTHI IO THIPABIHKE)

http://www.labrab . ru /spbgasu library,
voenmeh. ru>cgi/irbis 64 ...
cgiirbis_64. exe?...

OnektpoHHas oubimoreka MI'Y. Bee nuaaktuueckue
€IMHUIIBI TI0 MEXaHUKE KUJKOCTH U Ta3a (THIpaBINKe)

www. weblib. ru/cgi — bin/news,php

KomMriekT yueOHO-MeToAMUeCKON JOKYMEHTAIUH 110
JucuuIinHe «MexaHuKa KUJIKOCTH U ra3a, TUAPO-U
MHEBMOITPUBO1». KOHCHEKT ekuuid. MeToinuecKue yKa3aHus K
71a00paTOPHBIM 3AHITHSIM

klax, tula. ru>BAKAL...
Mehanik/titlist.html

8.3. Ilepeuennb cCOBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue

DJNEKTPOHHBIN agpec pecypca

Ob6pazoBarenbHble nHTepHET-pecypebl CIIGIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
internet-resursy/

bubnuoteka crareit sxypHana HIT «cABOK»

Http://www.abok.ru/articIeLibra
ry/

EnuHbIN 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphl
CIIGIACY

www.spbgasu.ru

Bcepoccuiickuii HHCTUTYT HayYHOM U TEXHUYECKOW nHpopManuu
(BUHUTHN)

WWW?2.Viniti.ru

Poccuiickast rocyapcTBeHHasi OnbInoTEKa

www.rsl.ru

Hayunas snekrponnas 6ubnuorexa eLIBRARY.RU

Hayunas smekTpoHHas
o6ubmmnorexa eELIBRARY.RU

DNeKTpOHHO-O0nbIMoTeuHas cucrema nzaarensersa "IPRsmart”

http://www.iprbookshop.ru/

DNEeKTPOHHO-0MOIMoTeuHas cucreMa usnarenbcrsa "FOPAUT"

https://www.biblio-online.ru/

DnekTponHas 6ubimortexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DNEeKTPOHHO-0MOIMoTEeYHas crcTeMa usnatenscrsa "'Jlane"

https://e.lanbook.com/

Cucrema aucranmuonsoro ooyuenus CITI6I'ACY Moodle

https://moodle.spbgasu.ru/

WuTepHeT-TpeHaxepsl B cepe oOpazoBaHus

http://www.i-exam. ru

JlaGopaTopHble pabOThI MO I'HJIPABIUKE

http://www.labrab . ru /spbgasu




8.4. Ilepeuennr nH(POPMAITMOHHBIX TEXHOJIOTHH, HCTIOIB3YEMbIX IPU OCYIIECTBICHUU 00pa30BaTEILHOTO
npolecca 1o AUCUUIUIMHE, BKII0Yas epedeHb JTUIEH3MOHHOTO U CBOOOIHO pacpoCTpaHIEMOTo

MIPOTrPaMMHOTO 00eCIIeUeHUs

HaumenoBanue

Crioco0 pacnpocTpaHeHuUs
(JIMIIEH3MOHHOE WJIK CBOOOTHO
pacrnpocTpaHsieMoe)

Microsoft Windows 10 Pro

Horosop Ne J132009689201 ot
18.12.2020r

Ansys

CyO0nu1eH31OHHBII JOTOBOP
Ne1976-110/2017-C3PO ot
16.10.2017 r. ¢ 3A0 "KAAPEM
Cu-Aii-Oc". JIuuensust OeccpoyHast

8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHHUE TUCIIUTLTAHBI
Cenenust 00 OCHAIICHHOCTH YY€OHBIX ayJAUTOPUN 1 MTOMEIICHUH 1T CAMOCTOSITEIIBHOW PabOThI

HaumeHnoBaHnue yueOHBIX ayAUTOPUI U
MOMEIICHUH JIJIsl CAMOCTOATEIBHOM paboThI

OcHaieHHOCTh 000PYA0OBAHUEM U TEXHUICCKUMU
cpelcTBaMu O0yueHus

50. ITomereHust 1J1s1 CaMOCTOSITEIIBHOW PabOThI

[Tomernienue aJis caMOCTOSTENBHON pabOTHI
(unTanpHBIN 3251 OuOMMoTeku, aya. 217): I11IK-23 mrT., B
T.4. 1 .- IIK gnst murg ¢ OB3 (cuctemubii 010K,
MOHMTOP, KJIaBUaTypa, MbIIlIb) C MOJKIIOYEHUEM K
cetu «HTEpHET» N o0ecrieueHreM A0CTyma B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

50. YyeOHble ayAUTOPHUH IS IPOBEICHUS
JIEKIIMOHHBIX 3aHATUI

YyeOHast ayTuTOpus AJIsl IPOBEACHHUS 3aHATHIA
JICKITUOHHOTO THITa, KOMIUICKT MYJIbTHMEIHIHHOTO
o0opynoBaHus (IEpPCOHANBHBIN KOMITBIOTED,
MYJIbTUMEAUNHBIA TPOEKTOP, IKPaH, ayJUOCUCTEMA),
JI0CKa, SKpaH, KOMILJIEKT y4eOHol mebenH,
nojakioueHue Kk komnsiotepHoit cetu CIIOIACY,
BbIXOJ] B VIHTEpHET

50. YyeOHble ayAUTOPHUH ISl IPOBEICHUS
NPAKTUYECKUX 3aHSATUI, KypCOBOTO
IPOEKTUPOBAHUS (BBIMOJIHEHHS KypCOBBIX padoT),
TPYIIIOBBIX U UHINBUAYAIBHBIX KOHCYJIbTALIUH,
TEKYIIEro KOHTPOJIS U MPOMEXYTOUHOMN
aTTecTaluu

Kommiekt MynbTuMeIuitHOT0 000pyA0BaHUS
(mepcoHaNbHBIA KOMIIBIOTEP, MYJIbTUMEINHHBIN
MIPOEKTOP, IKPaH, ayAUOCHCTEMA), T0CKA, KOMIUIEKT
yueOHOI MeOemnH, MOIKII0YEHUE K KOMITBIOTEpPHON
cetu CII6GI'ACY, Bbixon B MHTEpHET




50. YueOHnas nadopatopust OO1eii SK0JI0THH,
XUMHH BOJIBI U TEXHOJIOTUH OUYUCTKU CTOYHBIX BOJI
2-s1 Kpacnoapmetickas yi. 1. 4

Ayn. 16, 501,506

Huctumsrop; BertsoxHoM mikad; BeITsokHOM mKad;
XnanorepMoctat; XiagorepmMoctar, Mukpockor 1-
20; XuMu4eckas mocyna;

DIIEKTPOTUIMTKA KBapIl; AHAIU3aTOP KUAKOCTH
«Dmroopat-02-3M» ¢ TpUCTaBKOU JIs ONIPEACIICHHS
XIIK; ITopraruBuseiii Typouaumerp HACH moa.
2100P; ®nokynstop [13-0244 mecTuMeCTHBIN;
Komopumerp KOK-3; ITpubop BakyymMHOT0O
(bunbTpOBaHUS;

Crenn nabopatopHsbiit; Tepmopeaktop; LlenTpudyra
HacrosnbHas OITH-8; Becor maboparopasie GX-400;
pH-metp xapmannbiii pHep2 dupmer HANNA;
OunbTpanoHHas KojoHka; Jinekrporeub SNOL;
OnpITHAs ycTaHOBKA MO UMITEJUIEPHON (hioTanuy;
Marnutasie Memanku; Becsr BJITD-1100;
Cymmunpabiid mkad CNOL; pH-metp 98127;
AxBaguctuiuisatop J13-10; Crena: 'mapaBnuueckuii
notok; Crena: 'mapaBnudecke CONpOTHBICHHUS,
Crenp: McreueHue KUIKOCTU Yepe3 OTBEPCTHUS U
HaCaJIK1

Crenn: Hacocusle ycranoBkw; [lorpyxHoii Hacoc
«'pynadocy; Taxomerp; Jlo3aTop NTUNETOUHBINH;
Kapmannsiii pH-metp HI 98103

AHanu3zatop pactBopeHHoro kuciopoga MAPK-3023;
Crnekrpodoromerp I13-5400BU; pH-metp 98127;
Muxkpockor 1-20.

Jlig naBanuaoB u i ¢ OB3 obecrieunBaroTCs CielIMaIbHbIE YCIOBUS 1S IOTyYEHUS
0o0pa30BaHMs B COOTBETCTBUU € TPEOOBaHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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