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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

L{enstMu OCBOCHHMSI TUCITUTUTHHBI SIBJISIFOTCS: OCHOBHBIC (DM3HUCCKUE SBJICHUS H
MIPOIIECCHI TTOKOSIIIUXCS M JBUKYIIMXCS KHUIKOCTEH M ra30B; BAKHEHINNE 3aKOHBI TUAPOCTATHKH U
THIPOIMHAMUKH, OCHOBHBIC 3aKOHBI TT0I00OHS U THIPABIMYECKOTO MOJICITNPOBAHHS.

3ajaueli OCBOCHUS JUCIUILIMHBI SBIISICTCS 00€CIIeUeHUE CTYICHTOB HEOOXOAUMBIM 00BEMOM
TEOPETHYCCKUX M IMPAKTHUYSCKUX HABBIKOB, KOTOPBIC, C OJIHOM CTOPOHBI, SIBJISIIOTCS OCHOBOM JIJIs psaa
JUCIHUILIINH CIEIUAILHOCTH, a C APYTOl CTOPOHBI, IIO3BOJISIIOT UCIIOJIB30BAaTh METO/Ibl MEXaHUKH KUIKOCTH
Y Ta3a JUIsl pEIICHUs KOHKPETHBIX 3a/a4 B 00J1aCTH CTPOUTEIILCTBA.

2. Hepe'{enb INIAHUPYEMBIX pE€3yJabTaTrToB 06yqe}mﬂ no JTMCUMIIJINHE (MO[[y.]'IlO), COOTHECCHHBIX C

HHAUKATOPAMHU JOCTUKCHUSA KOMIIeTEeHIInii

Ko n HaumeHoBanue

Ko 1 HaumenoBanue
KOMIIETEHIIUUA WHAUKATOPa JOCTHXKEHUS
KOMIIETEHIIUHA

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JUCLUIUIMHE, 00€CIEUYNBAIONINE JOCTHKEHHE
IJIaHUPYEMBIX pe3ysibTaToB ocBoeHust OITIOI]

OIIK-1 Cnocob6en craButh | OIIK-1.4 [IpeacraBnser
U pelllaTh MHXKCHEPHBbIE U | PU3HYCCKUH (XUMHYCCKHIN)

HAyYHO-TEXHUYECKUE nporecc (SBIeHUE),
3amayn B chepe cBoeit

npodeccuoHanbHOM npodeccuoHanbHOM

ACATCIIBHOCTH U HOBBIX JACATCIIbHOCTH, B BUJC

MEXIUCIUIIITMHAPHBIX ypaBHeHUs(i)
HAIpaBJICHUN C
HCII0JIb30BaHUEM
€CTECTBEHHOHAYYHBbIX,
MaTeMaTUYeCKUX U
TEXHOJIOTMYECKUX
MOJICIEH;

MIPOTEKAIONIUI Ha 00BEKTE

3HaeT

OcHOBHbBIE 3aBUCUMOCTH MEXaHUKH >KUIKOCTH
U raza

ymeer

[IpumensTH QYHKIIMOHATEHBIE 3aBUCUMOCTH
BJIajJieeT

MeTtoaukamu pacyera

OIIK-1 Cnocob6en craButh | OIIK-1.5 OcymecTBusier
U peliaTh UHKEHEPHbIE U | BBIOODP (pU3MUECKUX U
XUMHYECKHUX 3aKOHOB JIJIs

HAYYHO-TEXHHUYECKHE
3ajauu B chepe cBoei pelieHus 3a1auu
npodeccuoHaIbHOM npodeccuoHanbHOM
JeSITETbHOCTH U HOBBIX JeSITeTbHOCTH

MEK I CIUTUTHHAPHBIX
HallpaBJICHUH C
UCTIOJIb30BaHUEM
€CTeCTBEHHOHAYYHBIX,
MaTeMaTHYECKUX U
TEXHOJIOTHIECKUX
MOJICIIEH;

3HaeT
OcobenHocTr (DU3HUYECKUX 3aKOHOB IOKOS H
ABHUKCHUS KUIKOCTU

ymeeT

AHAJIIM3UPOBATL U BI>I6I/IpaTI) 3aBUCUMOCTHU
ONMCHIBAOIIME JaHHBIN MPOLIECC

BJajieeT

0a30BBIMU MCTOAUKAMH MOZACIIMPOBAHUA U
pacuera

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMbl
Jannast nucruruinHa (MOyib) BKiIroueHa B biok «luctumnunel, Moaynu» b1.0.16.05 ocHoBHOIA
npodeccnoHaabHON 0Opa3oBarenbHOi nporpammsl 23.05.01 HazemHbIe TpaHCIOPTHO-TEXHOIOTUYECKHE

CpeacTBa U OTHOCUTCA K 00s13aTeIBbHON YacTu yqe6H0ro Ij1aHa.

Ne
/1

HpCI[HICCTBYIOH_II/IC JAUCIHHUITIIMHBI

KO}I N HAMMCHOBAHUC MHUKATOpa
JOCTHXXCHUA KOMIICTCHIITNHN

1 | ®Pusuxa

OIIK-1.1, OTIK-1.2, OTIK-1.4, OTIK
-1.5, VK-1.1, VK-1.2, VK-2.4




3HaTh:

- yHJIaMEHTAJIbHBIE OCHOBBI BBICIIICH MaTeMaTHUKH, BKJIFOYask BEKTOPHYIO alreopy, aHaTMTHICCKYIO
TEOMETPHIO, TCOPHIO MPeAesioB, AU dHepeHIINATLHOS K HHTETpaIbHOE HCUNCICHUE; (DyHIaMEHTAIbHBIC
OCHOBBI (DM3UKH M TEOPETUUYECCKON MEXaHHMKH; JUHAMUKY MOJI3EMHBIX BOJI.

YMETh:

- JJOTHYCCKH U ITOCIICAOBATCIIbHO U3J1araTb q)aKTbI, O00BACHATH MNPUYUHHO - CJICACTBCHHBLIC CBA3U,
HCIIOJIb3YA O6IJ_II/IG U CliICHUaJIbHBIC IIOHATHUSA U TCPMUHBI; IIPOBOJUTDH d)OpMaJII/BaLII/IIO MOCTaBJICHHOM
3aJa41 Ha OCHOBC COBPCMCHHOI'O MAaTEMAaTHUYCCKOI'O aIrlriapara.

BJIaJCTh:

- HaBBIKaMU PabOTHI C Y4eOHOU TUTEPaTypOil U ANEKTPOHHBIMU 0a3aMU JIaHHBIX.

Ne Tocite N — Koa n HauMeHOBaHME UHAUKATOPA
n/m ALYIOTIHE Aeh JIOCTHKEHHS KOMITCTCHIINI
1 HcnpiTanust 1o beMHO-TPAHCTIOPTHBIX, CTPOUTENBHBIX, VK-1.3, YK-3.1, OIIK-3.1, OIIK-
JIOPOKHBIX CPEJICTB U 000Dy IOBAHUS 4.2, IIK(1)-1.3, TIK(11)-1.4
MAarHOCTUKA, MHCTPYMCEHTAIbHBIM KOHTPOJIb M DKCIICPTH3a
2 |A > MHCTPYM P P OITK-4.2, OITK-4.3, TIK-2.3
Ha3E€MHBIX TPAHCIIOPTHO-TEXHOJIOTHICCKUX MAITNH

4. O0beM TUCHHUILUTHHBI (MOYJISA) B 3a4E€THBIX €IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIJIEeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aloiuXxcs ¢ npemnojaaBaresieM (o BUAaM y4eOHbIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 Pa00Ty 00y4Yar0IIUXCS

Kypc
W3 Hux yacel Ha
Bup yueOHOIt paboThI Beero IPAaKTUYECKYIO
4acoB 2 3
HO,I[FOTOBKy
KonrakTHas padora 8 2 6
Jlexumonnsie 3ausatus (JIek) 4 0 2 2
[Ipaktrueckue 3anustus (I1p) 4 0 4
Hnast KoHTaKTHasi pa60oTa, B TOM YHCJIE: 0,8 0,8
KOHCYJIbTAIIUHU 110 KYypCOBOM paboTe (IPOeKTY), 0.4 0.4
KOHTpOJIbHBIM pabotam (PI'P) ' '
KOHTaKTHas paboTa Ha aTTeCTalMIO (Clava 3a4era,
3ayeTa C OLICHKOM; 3alluTa KypCOBOM padoThI 0,4 0,4
(mpoexTa); cnaya KOHTpOJIBHBIX pabdot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIMIO B CECCHIO
(KoHCYNBTaIUS TIEpe/T SK3aMEHOM H cada
Yachl HA KOHTPOJIb 4 0 4
CamocrositesibHast pabora (CP) 59,2 34 25,2
O61masi TpyA0eMKOCTh AMCHUTIJIMHBI (MO1YJIsA)
4ackl: 72 36 36
3aYeTHbIC eMHUIbI: 2 1 1

5. Conep:xkaHue TUCHUILTHHBI (MOYJIs1), CTPYKTYPHUPOBAaHHOE M0 pa3jiesaM (TeMaM) ¢ YKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX YaCOB U BU/I0B Y4eOHBIX 3aHATHI

5.1. TemaTrueckuii MIaH JUCIUILTAHBI (MOJTYIIS)




KonrakTtHas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
HWHJIUKATOP
o a
JIEKIIUH 113 JIP Bcero
Ne Pasensl TUCIUTUIMHEI 5 1t CP > | nocTrkeHHN
Jac.
U3 HUX U3 HUX U3 HUX !
Ha Ha Ha KOMIICTCHIL
BCEro TpaKTH- BCETO TpaKTH- BCETO TpaKTH- nn
YECKYIO YECKYI0 YECKYI0
HOAro- HOAro- HOAro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. BBoaHbie cBeaeHMs
OCHOBHBIC (DH3UUYECKHE
CBOMCTBA »UJIKOCTH U ra3za
OcCHOBHBIC (PU3HYUCCKHUE OIIK-1.4,
1.1 . 2 1 18 19
CBOMCTBA KUIKOCTH U ra3a OIIK-1.5
2. |2 pa3znen. PaBHoBecue
JKHUJKOCTEN U Ta30B
21 PaBHOBecCHE XHAKOCTEH 1 3 1 2 3 OIIK-1.4,
" |rasos OIIK-1.5
3. |3 paznmen. CunoBoe
BO3JEeHCTBUE ITIOKOSIIENCS
YKUJKOCTH Ha TUIOCKUE M KPUBO
-JIMHCWHBIC TTOBEPXHOCTH.
CuIioBO€ BO3JEHCTBUE
MOKOSIIIEHCS JKUIKOCTH Ha OIIK-1.4,
3.1. N 2 1 16 17
IUIOCKHUE ¥ KPUBOJIMHEHHBIC OIIK-1.5
MTOBEPXHOCTH.
4. 4 paznen. OCHOBBI KHHEMaTUKH
¥ JUHAMHUKH )XKUIKOCTH U rasa.
OCHOBBI KHUHEMATUKH U OIIK-1.4,
41. 3 1 1 5 7
IUHAMUKH KUIKOCTH U rasa. OIIK-1.5
5. |5 pa3nmen. ['mapaBinyeckue
COIPOTHBIICHUS TIPU JIBMKCHUN
JKMJIKOCTH U rasa.
I'mapaBnuueckne
5.1 COI'?E))OTI/IBJIGHI/ISI npu ke | 3 | 1 6 7 OTIK-14,
o OIIK-1.5
JKMJIKOCTH U rasa.
6. |6 pazmen. OgHOMEpHBIE
HAaMoOpHbIE MOTOKH KUIKOCTEN
M Tra30B.
OnHOMEepHBIE HAITOPHBIE OIIK-1.4,
6.1. o 3 2 10 12
IMOTOKH KMIKOCTEHN U ra3os. OIIK-1.5
7. |7 paznen. OcHOBBI
MOJICITUPOBAHUS
THUAPABINYECKUX SBICHHUM.
OCHOBBI MOJIETUPOBAHUS OIIK-1.4,
7.1. N 3 2,2 2,2
TUAPABINYECKUX SIBICHUM. OIIK-1.5
8. |8 paznmen. MHas KOHTaKTHAs
paborta
OIIK-1.4
8.1. | Muas xoHTaxkTHas padbora 3 0,8 '
p © | OIK-1.5
9. |9 pazaen. Kontpoins




9.1.

OK3aMeH

OIIK-1.4,
OIIK-1.5

5.1. Jlexuun

Ne
pasz

HanmeHnoBanwme pasuena
U TEMBI JICKITUH

HaumeHnoBanue u KpaTKOC COACPIKAHUC HGKHI/Iﬁ

OcHoBHbIE hU3HUECKHE
CBOWCTBA KUJAKOCTH U
raza

OcHoBHbIE (U3UYECKUE CBOMCTBA KUAKOCTEH U Ta30B

Onpenenenue npeamMeTa, Kak HayqyHoH Jucuuiuinabl. [Ipumepsl
WCIIOJIb30BaHMS 3HAHUH MTPUKIAJHON MEXaHUKH )KUIKOCTH U ra3a B
o0sractu ctpouTenbcTBa. CBSI3b Kypca CO CMEKHBIMU TUCITUTIIINHAMM.
Kpartkue ucrtopudeckre cBeJIcHUs O pa3BUTHH HayKu. OOBEKT U3yUCHHS,
(U3HYECKOE CTPOCHHUE KMIKOCTEH M ra3oB. [ MIore3a CIUIONIHOM CpeIbl.
®duzndecKkue CBONCTBA: MIIOTHOCTD, Y/IeJIbHBIN BEC, OTHOCUTEIbHBIE
IJIOTHOCTH U YACNIBHBIN BEC, COKUMAEMOCTh, TEKYYECTh, BA3KOCTb.
NneanbHble 1 peanbHbIC )KUAKOCTH. HeHbIOTOHOBCKHE KUAKOCTH. CHUIBL,
JIEUCTBYIOIIME B KUIKOCTSAX U razax.

CuioBoe BO3JICHCTBUE
MOKOSIIIEHCS KUIKOCTH
Ha INIOCKHE U
KpUBOJIMHEHHbIE
MMOBEPXHOCTH.

CuitoBO€ BO3/IEHCTBHE MOKOAIIEHCS KUIKOCTH Ha TJIOCKUE U
KPUBOJIMHEHHBIE TTOBEPXHOCTH.

AHaAMTAYECKHUI CTIOCO0 OTpeeIICHHs] 1aBJICHUsI Ha TNTIOCKUE
noBepxHocTu. LleHTp naBneHus u onpenenenue ero koopaunar. Cumna
JIaBJICHUSI HA KPUBOJMHEWHbBIE MOBEPXHOCTH. Teno nasienus. Llentp
JIABJICHUS.

OCHOBBI KHHEMATHKH U
JUHAMHUKH ) XKUAKOCTHU U
rasa.

OCHOBBI KHHEMAaTUKH U JUHAMUKH KUIKOCTH U Iasa.

JIBa MeTo1a U3Y4EHUS JKUIKOCTH U ra3a, Kjaccu(uKaus BUJI0B
JBUKCHMSI, TPACKTOPUS U JIMHUS TOKA, JIEMEHTapHas cTpyika. Buxpesas
JIMHHUS, BUXpEBOU WHYP. [IOTOK U ero 35ieMeHThl. Y paBHEHHE
HEPa3pBIBHOCTH MOTOKA B AU depeHnnanbHoi 1 ruapaBIndecKoi
dopmax. Cuitel, geficTByromIHe B KUIKOCTIX. [nddepennnanpubie
YpaBHEHHUS JBUKEHUS HEBSI3KOM >KUJKOCTH (ypaBHEHUs Diliepa) U ux
WHTErPAJIbI IS Pa3Iu4HbIX ClIlydaeB. Y paBHEHUE bepHyimm 1 cTpyikn
HEBSI3KOW U BSI3KOW KUIKOCTH. ['eomMeTprdecKkas U SJHEpreTudecKas
WHTEpIpeTalys ypaBHEHUs bepHysum, Nbe30MeTpUIECKU U
TUAPABINYECKUH YKIIOHBI. Y paBHEHUE bepHyuM 11 MOTOKA BA3KOM
JKUJKOCTH ¥ METOJIBI €r0 IpuMeHeHus. Koan4yecTBo IBHKEHUS U
KMHETUYECKask YHEPTUs IMOTOKA KUAKOCTH. HanpskeHne CHuil BA3KOCTH.
VYpasuenune HaBbe-Ctokca 11 BSI3KOH )KUIKOCTH. TypOYyJI€HTHOCTh U €€
XapaKTEepUCTUKH, ypaBHeHUs PeliHonbaca. YpaBHeHre bepHysum s ra3os.

I'uppaBnuueckue
COIPOTUBIICHUS MIPU
JIBMIKEHHUU KUJIKOCTH U
rasa.

I'mapaBnuyeckue CONPOTUBIIEHUS IIPU IBUKEHUM )KUIKOCTHU U rasa.

Busl ruapaBiandeckux conpotuBieHnil. OOmme 3aBUCUMOCTH JIJIS
oTpezieNieHus: TOTeph Harmopa B oAHOMepHbIX moTokax (Ille3u, Beiicbaxa,
Hapcu-Beticoaxa). JlamuHapHOe 1 TypOyJIEHTHOE ABMKEHUE KHUIKOCTH.
OCHOBHOE ypaBHEHHE PAaBHOMEPHOT'O JBUKEHUS KUIKOCTH.
Pacnipenenenue kacaTenbHbIX HANPSHKEHUH M CKOPOCTEN IPU JIAMUHAPHOM
paBHOMEpPHOM JBHXEeHHH B TpyOax. @opmyna [lyaseiins u 3naueHue
kodd¢uimenta Japcu npu namMmuHapHOM JIBIKeHUU. OOIIHe CBEIEHUS O
TypOyJIeHTHOM JABMKEeHUU. Pactipeienienre kacaTenbHbIX HAMPSHKCHUN U
CKOpocCTeil B TypOyneHTHOM moToke. [IpakTudeckue Gopmybl s pacueTa
MoTeph Haropa u Mpoduss CKOpocTe B Tpydax mpu TypOyJIeHTHOM
JBUKEHUH. 3aBUCUMOCTH 7S onpeaeneHus kodddummenta [le3n.
MecTtHbie iotepu sHepruu. O01me cBeieHns. 3aBUCUMOCTH JIJIst
ONPEAEIEHUS IOTEPh HANIOPA IIPU U3MEHEHUN CEUYECHUS U HAIIPABJICHUS
MOTOKA. B3auMHOE BIIMsIHME MECTHBIX CONPOTUBIICHUN. BiusiHue uncna
Peiinonbca Ha 3HaUeHUE KOIPPUITIEHTa MECTHOTO COMPOTHUBIICHUS.




5.2. [IpakTuyeckue 3aHATHS

HaumenoBanue pazuena

Ne M TeMbI IPAKTUUECKHX HauMeHOBaHME U COJIEpKaHUE IPAKTHUECKUX 3aHATHI
pasit 3aHATUN
PaBHOBecHE XXUIKOCTEN U ra30B
I'uapocTaTyeckoe AaBlIeHHE U ero cBoiicTra. JuddepeHnuanbHbie
ypaBHEHUs PABHOBECHUS )KUIKOCTH. OCHOBHOE ypaBHEHHE I'HIPOCTATUKH,
_ | ero reomerpuueckoe u sHEpreTHUECKOE TONKOBaHKE. PaBHOBECHE
2 PaBHOBECHE KUIAKOCTEH | yprwocTr 1 rasa B MOJTe CHITBI TSKECTH. OTHOCHTEBHBIH TTOKOI
1 rasos JKUJIKOCTH Y Ta3a. EMHMIBI, XapakTepusyromue nasjienue. [IpuGopsl s
M3MepeHus NaBleHus U BakyyMa. I padudeckoe n3o0paxeHue
pacnpesielieHHs THAPOCTaTHUECKOro JaBjieHus. Pacipeienenue qaBnenus
B TIOKOSIIIIEMCSI Ta3e.
OcHOBBI KHeMaTHKH 1 | OCHOBBI KHHEMATHKH M AWHAMUKH KUIKOCTH U ra3a.
4 | IMHAMUKY KUAKOCTH H
rasa.
OnHoMepHbIe HaropHble | OJHOMEPHBIE HAIOPHBIE MOTOKH KHIKOCTEN U ra30B
6 NOTOKH JKUAKOCTEH 1

ra3oB.

5.3. CamocTtosTenpHas paboTa 00ydaromuxcs

Ne | HaumeHoBaHue pasjena .
CoiepsKaHKe CaMOCTOATENLHOM paboThl
pasa| JMCIHMIIIMHBI U TEMBI
OcHOBHbIE (PU3MYECKUE CBOICTBA KUIKOCTEN U Ia30B.
OOBEKT U3ydeHHUs, PU3NYECKOE CTPOEHHE KUIKOCTEN U ra3zos. I unoresa
OCHSBHI’IG busueCKIe | orommoit cpenbl. DusnUeckue cBOICTBA: IIIOTHOCTD, Y/ENbHBIH BeC,
1 | cBoficTBa XUAKOCTH M | sryocyrenbHbIC MIOTHOCTD I y/IEeNbHbIH BEC, CKUMAEMOCTb, TEKY4EeCTh,
rasa BSI3KOCTb. M iealibHble M pealibHble KMAKOCTH. HeHbI0TOHOBCKHE
xuakocTd. CUIIBL, IeHCTBYIOIIME B )KUAKOCTAX U ra3ax.
. PaBHOBECHE KUIKOCTEH M Ta30B.
['uapocTraTudeckoe naBiieHue u ero cpoictra. uddepenmnmnanpanie
ypaBHEHHUs PAaBHOBECHs KUIKOCTH. OCHOBHOE ypaBHEHHUE TMIPOCTATHKH,
_ | ero reomerpuueckoe u sHepreTuyeckoe ToNKoBaHue. PaBHOBECHE
2 PaBHOBECHE KUIAKOCTEH | ey rikocTr 1 Ta3a B TONE CHITBI TSOKECTH. OTHOCHTEIBHBIH TOKOIT
1 rasoB JKUJIKOCTH ¥ Ta3a. EIMHMIEL, XapakTepusyromue nasjienue. [IpuGopsl s
U3MEpEeHUs aBlieHus U Bakyyma. ['paduueckoe nso0pakenue
pacrpejiesieHus THAPOCTATHYECKOTO JaBlieHus. Paciipesiesienne qaBneHus
B MIOKOSIIIIEMCSI Ta3e.
5 CuoBO€ BO3JIEHCTBHIE MOKOAIIEHCS KUAKOCTH Ha IIOCKHE U
CHHOBOGVB%HGHCTBHG KPHBOJIMHEIHbIE TOBEPXHOCTH.
TIOKOALUCHCS KUAKOCTH | A ganmrTiaeckuit crioco6 ONpe/ieieHns ABICHAS Ha TIIOCKHE
3 Ha IJIOCKHC 1 noBepxHocTH. L{eHTp faBneHus u onpejieeHne ero koopauHar. Cuna
KpHUBOTMHCHHDIC JIaBJICHUS Ha KPUBOJIMHEHHbIE MOBEpXHOCTH. Teno nasienus. Lientp
IOBEPXHOCTH. e —
OCHOBBI KHHEMATHKH U JJUHAMHKH KHIAKOCTH H Ta3a.
JIBa MeTO/1a M3y4eH s KUIKOCTU U Ta3a, KIaccu(GHUKaIus BUI0B
JBIDKEHUs, TPAEKTOPHUs M IMHUS TOKA, dJIeMeHTapHas cTpyiika. Buxpesas
JUHUSA, BUXpeBOM HYP. [I0TOK 1 ero anemMeHThl. Y paBHEHHE
OCHOBBI KHHEMATHKHU U . .
Hepa3pBIBHOCTH MOTOKA B (G depeHInanbHON 1 THAPABINYECKOH
4 | IMHAMHKH KHAAKOCTH H

rasa.

dbopmax.

Cunsl, geiicTBytonye B )XuakocTsx. Juddepenuuanbubie

YpaBHEHHUS JBUKEHUS HEBSI3KOM JKUIKOCTH (ypaBHEHUs Diiepa) U ux
WHTErPAJIbI IS Pa3Iu4HbIX CIIydaeB. Y paBHEHUE bepHyim Uit cTpyiiku




HEBS3KOM U BS3KOM KUAKOCTH. [ 'eoMeTpruyecKas u dJHepreTuuecKas
MHTEpIpETalus ypaBHEHUSI bepHYIIN, Tbe30METPUUECKUI U
TUPABIMYECKUN YKIIOHBI. Y paBHEHUE bepHyYIUIM U1l TOTOKA BA3KOM
JKUJIKOCTH U METOJIbI €ro mpuMeHeHus. KoanuecTBo IBUKEHUS U
KMHETUYECKasl SHEPrus MMOTOKa )KUAKOCTH. HanpsikeHne Cuil BA3KOCTH.
Ypasaenune HaBbe-Ctokca aJis BI3KOH )KUIKOCTH. TypOYICHTHOCTD 1 €
XapaKTEPUCTUKH, ypaBHEHUS PeliHonbaca. YpaBHenue bepnyinum nis
ra3os.

I'uapaBnuyeckue
COIPOTUBIICHUS MTPU
JIBMKEHHH KUJTKOCTH U
rasa.

. 'mapaBinueckue CONMPOTUBIICHUS ITPU JBUKEHUU KUJIKOCTH U rasa.
JIBa MeTo1a U3yUueHUS JKUKOCTH U Ta3a, KiiacCu(UKaIus BUIOB
JIBU)KEHU S, TPACKTOPHS U JIMHUA TOKA, JJIEMEHTapHAs CTpylka. BuxpeBas
JIMHHUS, BUXpPEBOU WHYP. [I0TOK U ero 35ieMeHThl. Y paBHEHHE
HEPa3PBIBHOCTHU MOTOKA B TU((HEPSHIIMATBEHON U THIPABINYECKOM
dopmax.

Cuuel, AeiicTByIONINE B )KUAKOCTIX. Juddepenimanbapie

YpaBHEHUS JIBUKEHUS HEBSI3KOM JKUJIKOCTU (YpaBHEHUS DUjepa) U ux
MHTETpajbl Ui pa3IM4YHbIX cliydaeB. Y paBHeHUE bepHyiun s CTpyiku
HEBS3KOM U BS3KOM KUAKOCTU. [ 'eoMeTpruueckas u sHepreTuyeckas
MHTEpIpEeTalus ypaBHEHUSI bepHYIIN, Tbe30METPUUECKUN U
TUIPABINYECKUN YKIIOHBI. Y paBHEHUE bepHyYIuIM U1sl OTOKA BA3KOM
JKUJIKOCTH U METOJIbI €r0 NMpUMeHEHUs. KOIM4ecTBO NBMKEHUS U
KMHETUYECKas SHEPrus MOTOKa )KUAKOCTH. HanpsokeHne cuil BA3KOCTH.
VpaBuenne Hare-Ctokca 115 BAZKOU KUAKOCTH. TypOyIeHTHOCTD U €€
XapaKTEPUCTUKH, ypaBHeHUs PeliHonbaca. YpaBHenue bepnyinum nis
ra3os.

OpnHOMepHbIE HAIIOPHbIE
MMOTOKH KHIKOCTEH U

OnHoMepHbIE HAallOPHbIE TOTOKHU KHUJIKOCTEN U ra30B

Tunsl 0TBEpCTU U HACAIOK, BUABI CKaTUs CTpyH. McTeueHue uepes
MaJible OTBEPCTHSI B TOHKOM CTEHKE IPH MOCTOSIHHOM Harope. Tpaekropust
BBITEKatomIeH cTpyn. Mcreuenne sxuKocTu yepes O0JIbIIne OTBEPCTHS
IIpU ITOCTOSIHHOM M [IEpEMEHHOM Harnopax. McTeuenue uepes Hacaku npu
MIOCTOSIHHOM HaIlope, BakyyM B Hacajkax. McTeueHue ra3oB, KpuTHUECKast
CKOpOCTh HcTeueHus. [IpakTuuecknue peKoMeHalu 10 ONpeeIeHUI0
3HaueHUH K03 PUIIMEHTOB pacxojia U ckopocTu. HezaTomnenHsle cTpyn
BA3KOM skuKOCTH. OCHOBHBIE XapaKTEPUCTUKH HE3aTOIIEHHOH CTPYH.

Ta3oB. Knaccudukanus TpyoonpoBoaoB. PacueT npocThIX, KOPOTKUX M JUTMHHBIX
TpyOompoBo10B. [loHsATHE O pacuere cereit TpyOOIIPOBOIOB.
['upaBauyecKuii pacyeT TpyOOIpOBOIOB IPH TPAHCIOPTUPOBAHHU
ABYX(a3HBIX NOTOKOB. JIBUKEHHUE ra30B 1o TybaM. bombliue yckopeHus,
KoNeGaHus JaBlIeHNI 1 ypOBHEN B HAIIOPHBIX cucTeMax. | uapaBiudeckuii
yzaap B Tpybax, popmyna JKyKkoBckoro. JIaBleHue CTpyM KUIKOCTH Ha
TBEp/Ible MOBEPXHOCTH.
OCHOBBI OCHOBBI MOJIETMPOBAHHS
MOJIEIMPOBAHHUS
TUPaBIMYECKHX

SIBJIEHUH.




6. MeToauveckne MaTepHAJIbI JJIs1 CAMOCTOATEILHON PadoThl 00y4YAIOIIMXCS 1O AUCIHUIIIHHE
(Moay110)

MGTOI[I/ILICCKI/IG YKa3aHus OJ1sd o6yqafoumxca 110 OCBOCHHIO JUCHUITJIMHBI

IIporpamMmoi TUCIUIIIMHBI MPEAYCMOTPEHO MPOBEJACHUE JESKIIMOHHBIX 3aHSTUM, HA KOTOPBIX JTa€TCA
OCHOBHOM CHCTEMaTH3WPOBAHHBIM MaTepraj, MPAKTHYCCKUX U JIAOOPATOPHBIX 3aHATHH, IPEATIOIAraroIuX
3aKpEIUICHUE U3YUYCHHOI0 MaTeprajia U (POpMHPOBAHKUE Y OO YJAFOIIMXCS HEOOXOIUMBIX 3HAHUN, YMCHHH H
HaBBIKOB. KpoMe Toro, BaxKHEHIIIMM 3TarioM U3y4YeHHUS TUCHUILINHBI SIBJISCTCS CaMOCTOSATElIbHAs padoTa
00y4aroIIUXCs ¢ UCIOJIb30BAHUEM BCEX CPEJCTB U BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

B 00beM camocTosATEIbHON PaOOTHI IO AUCIUIUIMHE BKIIOUACTCS CIICAYIOIIEE:

- U3YYCHHE TCOPETUUECKUX BOIIPOCOB IO BCEM TeMaM JIMCIUIIIIHNHBIL;

- HOATrOTOBKA K MPAKTUYECKUM 3aHATHSIM;

- MOJITOTOBKA K J1a00paTOPHBIM 3aHATHSIM;

- MIOJITOTOBKA K BBITIOJIHEHUIO KOHTPOJIBHBIX PadoT;

- BBITIOJTHEHUE pacueTHO-Tpaduueckoit padotsl (PI'P);

- IOJATOTOBKA K 9K3aMEHY.

3aJ10roM YCHEIIHOTO OCBOCHHUS 3TOM JUCIMIUIMHBI SBJISETCS 00513aTEeIbHOE TOCCIICHNE
JICKIIMOHHBIX, MPAKTHYECKUX U JAOOPATOPHBIX 3aHATHH, TaK KaK MPOITYCK OAHOTO (TeM Ooiee,
HECKOJIbKHX ) 3aHSITHI MOYKET OCIIOKHUTH OCBOCHHE pa3/iesioB Kypca. Ha nmpakTuieckux 3aHATHIX
MaTepHall, U3JI0KEHHBIN Ha JICKITUAX, 3aKPEIUISCTCS BBINOJHEHUEM KOHTPOJIBHBIX pabOT MO TeMaM
JUCHUILIMHBI coritacHo PII/I.

[IpucTymas Kk M3y4eHUI0 TUCHUILIAHBI, HEOOXO0IUMO B TIEPBYIO OUEPEIb O3HAKOMHUTBHCS
conepxanueM PITJ] qiist ctyaeHTOB 0uHOM (hopMBI 00YUCHUS, @ TAKKE METOIMUYESCKIUMH YKa3aHUSIMH T10
OpraHU3aIMi CaMOCTOSATEILHON PaOOThI U MMOATOTOBKH K MPAKTUYCCKUM U J1a0OPATOPHBIM 3aHATHSIM.

[Ipu moArOTOBKE K MPAKTHYECKUM M JIAOOPATOPHBIM 3aHATHUSAM U B paMKaX CaMOCTOSITEIIbHOM
PpabOTHI IO U3YYEHHUIO TUCIHUIUIMHBI 00YJIarOIUMCsT HEOOXO0IUMO:

MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHSATUM MaTepHUajl U JOMOJHUTH €ro ¢ Y4ETOM
PEKOMEHJOBAHHOM MO JIAaHHOM TeMe JIMTepaTyphl;

MPHU CAMOCTOSITEIbHOM U3YYEHUHU TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCTIOJIb3YS
pekomenoBanHble B PI1/] ncrounukuy;

7. OneHo4YHbIe MaTepPHAIbI 1JIsl IPOBEACHUS TEKYIIEro KOHTPOJISA yCIeBAEMOCTH H MPOMEKYTOYHOM
aTTecTanuy 00y4arIuXxcs M0 JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIMHN C yKa3aHHEM ATANOB UX (OPMHUPOBAHUS B IPOLIECCE OCBOCHMSI JUCIUIUIMHBI

Konx n nammeHoBaHMe
Ne KoHTponmpyembie pa3aeisbl TUCITATITHHBI . Bun onenoyHoro
WHJKATOpa KOHTPOJIUPYEMOM
/1 (Momyms) cpencTaa
KOMIIETEHITHN

OcHOBHBIE (DU3HYECKHE CBOMCTBA KUIKOCTH

1 ¢ g OIIK-1.4, OTIK-1.5 Tect
M rasa

2 |PaBHOBecHeE )XHIKOCTEH U ra3oB OIIK-1.4, OIIK-1.5 TECT
CHII0BO€E BO3ICUCTBUE MOKOSIIICHCS

3 | KUAKOCTH Ha TUTOCKWE ¥ KPUBOJIMHECHHBIC OIIK-1.4, OIIK-1.5 TEeCT, 33aJlauM
TTOBEPXHOCTH.
OCHOBBI KHHEMATHKHU U JUHAMUAKA

4 A OITK-1.4, OTIK-1.5 TeCTHI
’KHIKOCTH H rasa.
I'unpaBauueckre CONIPOTUBIEHUS IPU

5 | MAP p P OIIK-1.4, OTTK-1.5 TecThl
JIBIHOKEHHUH KUIKOCTH U rasa.
OnHOMEpHBIE HATIOPHBIE [IOTOKH JKUIKOCTEN

6 A p p a OIIK-1.4, OIIK-1.5 TECThI
M Ta30B.
OCHOBBI MOZIEIMPOBAHUS THIPABINUECKAX

7 T MO P P OIIK-1.4, OIIK-1.5 TECThI
SIBJICHUH.

8 |Mnas xoHTakTHas paboTa OIIK-1.4, OIIK-1.5




9 [Dx3amen OIIK-1.4, OIIK-1.5

7.2. TurnoBble KOHTPOJIbHBIC 3aJaHUSI MU MHBIE MaTepHalIbl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOAUMBIC ISl OLICHKW 3HAHWMH, YMEHUN U HaBBIKOB U (MJIM) OIbITa MPO(GeCCHOHATBHOM IeITeIbHOCTH,
XapaKTePU3YIOIIUX ATAIbl (POPMUPOBAHUS KOMIIETCHIIHN B ITPOIECCE OCBOCHUS TUCITUTUTHHBI

JUTSL TIPOBEPKH CPOPMUPOBAHHOCTH MHAMKATOpa nocTrkeHus komnereHniun OIIK-1.4; OITK-1.5

1. YTo Takoe KUIKOCTE?

a) (usmueckoe BeIecTBO, ClIOCOOHOE 3aMOIHATh ITyCTOTHI,

0) pusnueckoe BemecTBo, CocoOHOEe U3MEHATh (POPMY IO ICHCTBUEM CHIT;
B) (hu3nMYECKOE BEIIECTBO, CIIOCOOHOE U3MEHATH CBOM 00BEM;

2. Kakast u3 3TUX JKMJIKOCTEH HE SIBISETCS KalleJIbLHOMN?
a) pTyTb;

0) KepocHH;

B) HE(TH;

T) a30T.

3. Kakas U3 3THX XKUIKOCTEH HE SIBISETCS ra3000pa3HO?
a) )KUJIKUH a30T;

0) pryTb;

B) BOZIOPOTI;

T') KHCIIOPO/T;

4. PealibHOI )HUIKOCTBIO HA3bIBACTCS JKUIAKOCTh
a) HE CYILECTBYIOIIAsl B IPUPO/IC;

0) HaXOIAMIASACS TIPU PEATBHBIX YCIIOBHSIX;

B) B KOTOPOU MPUCYTCTBYET BHYTPEHHEE TPECHUE;
T') criocoOHast OBICTPO UCITAPSATHCS.

5. neanbHOM »KUIKOCTHIO HA3BIBACTCS

a) )KUJIKOCTh, B KOTOPOM OTCYTCTBYET BHYTPEHHEE TPCHHUE;

0) )KUJKOCTb, TTOAXO/ISIIAS Il TPUMEHEHNS,

B) KHUIKOCTh, CIOCOOHAsI CXKUMATHCS,

T') )KUJIKOCTh, CYIIECTBYIOIIAS TOJIBKO B ONPEICTICHHBIX YCIOBHUSX.

6. Maccy *HIKOCTH 3aKIIIOYEHHYIO B JUHUIE 00beMa Ha3bIBAIOT
a) BeCoM;

0) y/IeTbHBIM BECOM;

B) yJEJNbHOMN TIOTHOCTBIO;

T') IJIOTHOCTHIO.

7. C)KMMaeMOCTb — 3TO CBOMCTBO JKHUIKOCTH

a) U3MEHSTH CBOIO (DOpMY MO IEHCTBUEM JABIICHUS;

0) U3MEHATH CBOW 00BEM IO ICHCTBUEM JaBICHUS;

B) COTIPOTHUBIIATHCS BO3JCHCTBHUIO IaBJICHUS, HE U3MEHSS CBOIO (popMy;
T') U3MEHATH CBOM 00beM 0€3 BO3JICHCTBUS IaBJICHUS.

8. C:KMMaeMOCTb KUIKOCTH XapaKTepu3yeTcs
a) koopuumentom I'enpu;

0) K03 UIIMEHTOM TEMIIEPATYPHOTO CXKATHS;
B) KOO PUIIMEHTOM OKATHUS;

r) K03 (HUIHEHTOM 00BEMHOTO CHKATHSI.

9. BA3KOCTD KUIKOCTH 3TO




a) CITIOCOOHOCTH COMPOTUBIISATHCS CKOJIBKEHUIO WK CABUTY CIIOEB YKHJIKOCTH;
0) CIOCOOHOCTH TPEO/I0JIEBATh CHUITY TPEHUS KHUIKOCTH MEXKY TBEPABIMU CTCHKAMU;
B) CLIOCOOHOCTH MEPETEKATh M0 MOBEPXHOCTH 32 MUHUMAIILHOE BPEMSI.

10. Kunematudeckuii Ko3QPHUIMEHT BA3KOCTH 0003HAYAETCs TPeUecKoi OyKBOH
a)v;
0) W,

B)1;
)T

11. Ilunamudeckuit K03 PUIHEHT BI3KOCTH 0003HAYACTCS IPEUECKOil OYKBOI
a)v,
0) K;
B) M,
r)T.

12. BsA3KOCTb KMAKOCTHU MPU YBEITUMYEHUH TEMIIEPATYPhI
a) YBEJIMYUBACTCS;

0) yMEHBIIIAeTCs;

B) OCTaeTCsl HEM3MCHHOM;

') CHayaja yMEHbIIAETCS, a 3aTEM OCTAETCS MOCTOSTHHOM.

13. IHTEHCUBHOCTD UCIIAPCHHS KUIKOCTH HE 3aBUCHUT OT
a) OT JaBJICHUS;

0) oT BeTpa;

B) OT TEMIIEPATYphlI;

14. Kak Ha3bIBatoTCA pa3zeiibl, Ha KOTOPbIE ACIUTCS THAPABIUKa?
a) TUIPOCTAaTUKA U THJIPOMEXAHUKA;

0) TUApPOMEXaHHUKA U TUAPOIMHAMHUKA,

B) TUJPOCTAaTHKA U TUAPOJANHAMUKA,

T') TUAPOJIOTUS U TUPOMEXAHUKA.

15. Paznen ruipaBiuKku, B KOTOPOM paCCMAaTPHUBAIOTCS 3aKOHBI PABHOBECHS JKUIKOCTH HAa3bIBACTCS
a) THIPOCTATHKA,;

0) THIPOIMHAMUKA;

B) THIPOMEXAHUKA

16. T'uapocTaTrudeckoe IaBjeHUe - 3TO JaBJICHUE IPUCYTCTBYIOIIEE
a) B IBIDKYIIEHCS KUIKOCTH,

0) B MOKOSIIIIENUCS KUJIKOCTH;

B) B KHJIKOCTH, TIOMEIIIEHHON B pe3epByap.

17. Kakue 9acTUIIbI )KUKOCTH UCTIBITHIBAIOT HAUOOIbIIIee HAMPSHKEHUE CHKATHUS OT ACHCTBUS
TUAPOCTATUYECKOTO JaBICHUS?

a) HaxoJsIIMecs Ha JHE pe3epByapa;

0) HaxopsIIMecs Ha CBOOOIHOM MMOBEPXHOCTH;

B) HaxosImuecs y O0KOBBIX CTEHOK pe3epByapa;

T') HaXOSAIINECS B IIEHTPE TSHKECTU PACCMaTPUBAEMOT0 00beMa KUIKOCTH.

18. [lepBO€ CBOMCTBO r'MAPOCTATUYECKOTO JABJIEHUS T1aCUT

a) B TI00OM TOYKE KUJAKOCTH THIPOCTATUUECKOE JaBIICHUE MEPIEHANKYISIPHO TUIOMIAIKE
KacaTeJbHOHN K BBIIEIEHHOMY 00beMY H IEHCTBYET OT pacCMaTPUBAEMOT0 00beMa;

0) B 1F000H TOYKE KHUIKOCTU TUAPOCTATHUECKOE IaBICHUE MEePIEHAUKYIISIPHO TUIOIIAIKE
KacaTeJbHON K BBIETIEHHOMY 00beMY H JIEHCTBYET BHYTPb PacCCMaTPUBAEMOTO 00beMa;

B) B KaXJI0M TOUYKE JKUJIKOCTU TUAPOCTATUYECKOE JABJICHHUE IEUCTBYET NMapalieIbHO MIONIAAKe



KacaTeJIbHON K BBIIETICHHOMY 00bEMY M HaIlPaBJICHO IPOU3BOIBHHO;
') TUAPOCTATUYECKOE AaBICHUE HEM3MEHHO BO BCEX HAIPABJICHUSIX U BCETJA MEPIICHAUKYIISPHO B
TOYKE €ro MPHUJIOKEHHUS K BBICTICHHOMY 00bEeMY.

19. BTOpOG CBOMCTBO THAPOCTAaTUYCCKOr'O JaBJICHUS I'JIaCUT

a) THAPOCTATUYCCKOC NJABJICHUEC ITOCTOSHHO U BCCT A IIEPIICHAUKYIIAPHO K CTCHKAM PE3€pBYyapa,
6) THAPOCTATUYCCKOC JAaBJICHHUEC UBMCHACTCA IIPU UBMCHCHHNU MECTOITOJIOXKCHUS TOYKH,

B) TUAPOCTATUYCCKOC JaBJICHUC HCU3MCHHO B FOpHSOHT&J’IBHOﬁ IIJIOCKOCTH,

r) TUAPOCTATUYCCKOC JaBJICHUC HEM3MCHHO BO BCCX HAITPABJICHUAX.

20.YpaBHEHHE, TTO3BOJISAIONIEE HANTH THAPOCTATUIECKOE JABJICHUE B JIFOOOH TOUKE
paccMaTpuBaeMoOro o0beMa Ha3bIBaCTCS

a) OCHOBHBIM YPaBHEHHEM THJIPOCTATHKU;

0) OCHOBHBIM YPaBHCHHEM T'HIPOIMHAMUKH;

B) OCHOBHBIM YPaBHCHHUCM I'HAPOMCXAaHUKHU

I') OCHOBHBIM YPaBHEHHEM T'UJIPOJIMHAMHYECKON TEOPHH.

21. OcHOBHOE ypaBHEHUE TUAPOCTATUKH MO3BOJISET

a) OIpeaeNaTh JaBJleHHe, AeHCTBYIOIEe Ha CBOOOIHYIO TOBEPXHOCTD;

0) ompenensaTh 1aBJIeHNE Ha JTHE Pe3epBYyapa;

B) OIPEETATH JaBIICHUE B JIFOOOH TOUKE paccCMaTpUBaeMOTo 00bheMa;

T') ONPEACIIATh JIaBJICeHUE, JCHCTBYIOIIEE HA TIOTPY>KEHHOE B KHUIKOCTH TEJO.

22. Yemy paBHO IMIPOCTATUYECKOE JABJICHUE MIPU IIyOUHE 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;

I') IPOU3BEACHHUIO IIJIOTHOCTH KHUAKOCTH Ha €€ y/eJIbHBIN Bec.

23. "JlaBieHue, IPUI0KEHHOE K BHEILIHEH OBEPXHOCTH JKUJKOCTH, IEPETACTCSI BCEM TOUKaM 3TOM
KUJKOCTH MO BCEM HAIIPABJICHUSM OJIMHAKOBO"

a) 9TO0 - 3aKkoH HproTOHA;

0) oTo - 3aKoH [lackans;

B) 3TO - 3aKoH Hukypan3e;

T) 9TO - 3aK0H JKyKOBCKOTO.

24. IloBepXHOCTb YPOBHS - 3TO

a) MOBEPXHOCTh, BO BCEX TOUKAX KOTOPOH JaBJIEHHE U3MEHSETCS MO OJIMHAKOBOMY 3aKOHY;

0) MOBEPXHOCTh, BO BCEX TOYKAX KOTOPO 1aBlieHHE OAMHAKOBO;

B) TIOBEPXHOCTH, BO BCEX TOUKAX KOTOPOU JIaBJICHHE YBEIUYUBACTCS MPSMO MPOHOPIIHOHATHHO
yIaJeHUI0 OT CBOOOIHON MOBEPXHOCTH;

') cBOOOHAs TOBEPXHOCTH, 00pa3yIoIIasicsl Ha TpaHuIe pa3jiena BO3AYIIHON U KUIKOHN cpe MpH
OTHOCHUTEJIbHOM MTOKO€ KUJIKOCTH

25. Kak nmpuioeHa paBHOIEHCTBYIOIIAs THAPOCTATUYECKOTO JTABJIEHNUS OTHOCUTENIBHO LIEHTpa
TSOKECTH MPSMOYTOJIBHOM OOKOBOM CTEHKH pe3epByapa?

a) HUXKeE;

0) BbIILIE;

B) COBIIAJIAET C LIEHTPOM TSKECTH;

') CMEIIeHa B CTOPOHY.

26. CriocoOHOCTH TUTABAIOIIETO TeNa, BEIBEACHHOTO U3 COCTOSHUSI PABHOBECHS, BHOBb
BO3BpAIIAThCS B 9TO COCTOSIHUE HA3bIBACTCS

a) YCTOWYMBOCTHIO;

0) OCTONYHBOCTHIO;



B) IJIaBYYECTHIO;
') HETOTOIUISIEMOCTBIO.

27. BogousMelieHue - 3To

a) 00beM KHMJIKOCTH, BBITECHSAEMBINA CYIHOM IPH TOJTHOM IOTPYKEHHUH;

0) BeC KUIKOCTH, B35TOM B 00BEME CYIHA;

B) MaKCUMAJIbHBINA 00BEM JKUKOCTH, BRITCCHSICMBIH TJIABAIOIINM CYTHOM;
I') BEC )KHMJIKOCTH, B3ATOH B 00beMe MOTrPYKEHHOW YaCTH CyTHA.

28. Ecnu cyHO Bo3BpamiaeTcsi B UCXOIHOE MOJI0KEHHE MOCTIE IEUCTBUS OMPOKHIBIBAIOIICH CHIIBI,

MCTACHTPUYCCKAsA BbICOTA
a) UMEET MOJIOKUTEIBHOE 3HAUECHHUE;
0) UMeeT OTpULATeIbHOE 3HAUCHHE;
B) paBHa HYIIIO;
I') YBEJIMYMBAETCS B IIPOLIECCE BO3BPAILCHUS CY/IHA B UCXOHOE MOJIOKEHUE.

29. Eciu cyiHO 1ocie BO3ACMCTBHS OMPOKHUIBIBAIONICH CUIIBI MPOIOJKAET JadbHEHIIee
OTNPOKHJIBIBAHKUE, TO METAIICHTPHYECKas BBICOTA

a) IMEET IMOJIOKUTEIIbHOE 3HAUCHUE;

0) UMeeT OTPHIIATCIIBHOE 3HAUCHHC,

B) paBHa HYIIIO;

I') YMEHBIIIACTCS B IIPOIIECCE BO3BPAIICHHS Cy/HA B HCXOIHOE TTOJIOKCHHE.

30. [IpoBeaeHHas uepe3 00bEM KUJAKOCTH MOBEPXHOCTD, BO BCEX TOUKAX KOTOPOU JIaBJICHHE
OJIMHAKOBO, HAa3bIBACTCS

a) cBOOOHOM IMOBEPXHOCTHIO;

0) MOBEPXHOCTHIO YPOBHSI;

B) MOBEPXHOCTHIO ITOKOSI,

I') CTATUYECKOI MMOBEPXHOCTBIO.

31. OTHOCHUTENLHBIM ITOKOEM KUIKOCTH HA3bIBAETCS

a) paBHOBECHE JKUJIKOCTU MPU TOCTOSTHHOM 3HAYECHHH JIEUCTBYIONINX HA HEE CUJI TSDKECTH U
WHEPIUY;

0) paBHOBECHE KUJIKOCTH TIPU MEPEMEHHOM 3HAYCHHUH JICUCTBYIOIIMX HA HEE CHJI TSDKECTU U
WHEPIUY;

B) PaBHOBECHE KHUIKOCTH MIPU HEU3MEHHOMN CHJIE TSHXKECTH U U3MEHSIOIIEHCS CUJIE MHEPIIUH;

T') PaBHOBECHE KUJIKOCTH TOJILKO MPU HEU3MEHHOM CHUJIE TSAKECTH.

32. Bo BpamaromeMcs HUIHHIPHIECKOM COCyIe CBOOOIHAS TOBEPXHOCTh UMEET (hopMy
a) napaboJbl;

0) runepOoIbL;

B) KOHYCa;

T') CBOOOHAs TOBEPXHOCTHh TOPU30HTANIBHA.

33. [Inomaas NONepevyHoro CeYeHMs OTOKA, MEPIEHAUKYISIPHASL HAIIPABJICHUIO JBUKECHUS
Ha3bIBACTCS

a) OTKPBITHIM CEYCHHEM;

0) )KUBBIM CEUCHUEM;

B) TIOJIHBIM CE€YEHUEM;

I) IUIOUIa/lb pacxoa.

34. Yactp nepuMeTpa )KMBOTO CEUEHMsI, OTpaHIUYEHHAs! TBEPIbIMU CTEHKAMU HA3bIBAETCS
a) MOKpPBIN IEPUMETP;

0) nepuMeTp KOHTAKTa;

B) CMOYEHHBIN IEPUMETD;

I') TUAPABIMYECKUI TEpUMETP.



35. O06BeM KHIKOCTH, MPOTEKAIOIINN 32 €IUHUITY BPEMEHHU Yepe3 )KMBOE CEUCHUE HAa3bIBACTCS
a) pacxoJI MOTOKa;

0) 0OBEMHBII MTOTOK;

B) CKOPOCTb IOTOKA;

I') CKOPOCTh pacxoa.

36. OTHOIIEHUE Pacxo/1a KUJIKOCTH K IIOIAIN KUBOTO CEUCHUS Ha3bIBACTCS
a) CpeTHUN PacXoJl MOTOKA KHUIKOCTH;

0) cpeaHsis CKOPOCTh MOTOKA,

B) MaKCUMAaJIbHASI CKOPOCTh MTOTOKA;

I') MUHUMAJIBHBIM pacxo]l MOTOKa.

37. OTHOIIEHHE KUBOTO CEYCHHSI K CMOYEHHOMY MEPUMETPY Ha3bIBAETCS
a) TUIpaBINyYecKas CKOPOCTh OTOKA;

0) rUIPOIMHAMUYECKHI PacxXo/1 MOTOKa;

B) pacxoJl IOTOKa;

T') THAPABINYECKUNA painycC MOTOKA.

38. Eciu nipu IBMXKEHUY JKUIKOCTH B IAHHOM TOYKE PycClia IaBJICHUE U CKOPOCTh HE H3MCHSIOTCS,
TO TAKOE JBMIKEHUE HA3bIBACTCS

a) yCTaHOBUBIIEMCS;

0) HEYCTaHOBHBILIEMCS,

B) TYpOYJICHTHBIM yCTAaHOBUBIIHMCS;

T') JIJaMUHApHBIM HEYCTAaHOBHUBIIIEMCSI.

39. JIBmxeHue, mpu KOTOPOM CKOPOCTh U JIaBJICHUE U3MEHSIFOTCS HE TOJIBKO OT KOOPMHAT
IPOCTPAHCTBA, HO M OT BPEMEHH Ha3bIBACTCS

a) JJaMUHAPHBIM;

0) cTalmoHapHBIM;

B) HEYCTaHOBHUBIINMCS;

') TypOYyJIEHTHBIM.

40. ITpu ycTaHOBUBIIEMCS IBH)KEHUH, KPUBasi, B K&KIOM TOUKE KOTOPOI BEKTOpPA CKOPOCTH B
JTaHHBIA MOMEHT BPEMEHH HAIIPaBJICHBI 0 KacaTeIbHON Ha3bIBACTCA

a) TPaeKTOpHS TOKQ,

0) TpyOKa ToKa;

B) CTpYiiKa TOKa,

T') JUHHS TOKA.

41. TeyeHue >KUIKOCTH CO CBOOOTHON MOBEPXHOCTHIO HA3bIBACTCS
a) YyCTaHOBUBIIIEECS;

0) HarmopHOE;

B) O€3HANOpHOE;

T') CBOOOIHOE.

42. Teuenue >KuAKOCTH 0€3 CBOOOJHON MOBEPXHOCTH B TPYOONPOBOAX C MOBBIIIEHHBIM HIIN
MOHMKCHHBIM JaBJICHHEM Ha3bIBACTCS

a) Oe3HaANoOpHOE;

0) HarmopHOE;

B) HEYCTaHOBHBILIEECS;

T') HECBOOOAHOE (3aKPBITOE).

43. Unen ypaBHenus bepuymiu, o603Hagaemblit OyKBOH Z, Ha3bIBaeTCS
a) TEOMETPUYECKOH BBICOTOI;
0) MbE30METPUUYECKOM BBICOTOMH;



B) CKOPOCTHOM BBICOTOM;
T') IOTEPSIHHOMN BBICOTOM.

44. Ynen ypaBHeHUs1 bepHyu, 0003HavYaeMblil BEIpaKEHUEM Ha3bIBACTCS
a) CKOPOCTHOM BBICOTOM;

0) reOMETPUYECKON BBICOTOM;

B) ITb€30METPUUYECKON BBHICOTOM;

T') IOTEPSTHHOMN BBICOTOM.

45. Unen ypaBHeHus: bepuysmim, 0003Ha4aeMbIil BBIPQXKEHUEM HA3BIBACTCS
a) Mbe30METPUUECKON BHICOTOM;

0) CKOPOCTHOM BBICOTOIA;

B) TEOMETPUUYECKON BBHICOTOM;

T') TAKOTO YJI€HA HE CYIIECTBYET.

46. YpaBHeHnue bepHysum st 1ByX pa3iUYHBIX CEYCHUN TIOTOKA AT B3aUMOCBS3b MEXKILY
a) JaBJICHHEM, PACXOJIOM U CKOPOCTHIO;

0) CKOpoCThIO, NaBjaeHUuEeM U kKodhdurmenTom Kopuomuca;

B) JIaBJICHUEM, CKOPOCTBIO M TEOMETPHUECKON BBICOTOM;

') TEOMETPUUECKOMN BBICOTOM, CKOPOCTHIO, PACXOJIOM.

47. Koapdunuent Kopuonuca B ypaBHeHnn bepHyin xapakTepusyeT
a) PEXKUM TEUCHUS KUIKOCTH;

0) cTerneHb rUAPABINUYECKOTO COMPOTUBIICHUS TPYOOIIPOBOA;

B) U3MEHEHUE CKOPOCTHOTO HAIOPa;

T') CTENICHb YMEHBIIICHUS YPOBHS TOJTHOM SHEPTUH.

48. JluneiHble MOTEPU BHI3BAHBI

a) CHJIOM TPEHUSI MEKIY CIIOSIMHU YKUIKOCTH;
0) MECTHBIMHU COTIPOTHUBIICHUSMU;

B) JJIMHOM TpyOOIIpOBO/A;

T') BSI3KOCTBIO KHUIKOCTH.

49. MecTHbIE TOTEPU YHEPTUU BbI3BAHbI
a) HAIMYUEM JIMHEHHBIX CONIPOTHUBIICHHUI;
0) HATMYUEM MECTHBIX CONTPOTHBIICHHUI;
B) Maccoi ABMXKYIIEHCS KUIKOCTH;

') HHEPIHUEH JIBIKYIIECHCS KUJIKOCTH.

50. Jlyis u3MepeHust CKOPOCTH MOTOKA UCTIOJIB3YETCs
a) TpyOka ITuto;

0) Mbe30MeETp;

B) BUCKO3UMETD;

r) TpyOKka Bentypu.

51. Ins uzmepenud pacxoaa >XUIKOCTH UCIOJIb3YETCS
a) TpyOka ITuTto;

0) pacxomomep Iluto;

B) pacxogomep Bentypu;

T') IbE30METP.

52. YcraHoBUBLIEECS ABUKEHUE XAPAKTEPU3YETCSl YPABHEHUSAMU
a)v=1x,y,z1t); P=0(x,y, 2)

o =1x,y,2t); P=0(x, y, 7, t)

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

o =1(x,y,2); P=9(x,y, 2)



53. Pacxon nmoroka u3MepsieTcsi B CICIYIOMMX €IMHUIIAX
a) m?;

0) m?/c;

B) M° C;

r) M%/c.

54. HeycraHoBuBIlI€eCs JBUKEHUE KUJIKOCTH XapaKTEPU3YETCsl ypaBHEHUEM
a)v="f(x,y,2);P=09(x,y,2)

6 =1(x,y,2); P=0(X, Yy, 2, 1)

B =1f(x,y,z,t);P=0(X, Y, 7,1)

o =f(x,y,z,1); P=0(x Y, 2)

55. 3nauenue kordpunuenta Kopuonuca ams JaMUHAPHOTO PEKMUMA JIBHKCHUS KUJIKOCTH PABHO
a) 1,5;

0) 2;

B) 3;

r) 1.

56. 3nauenue ko3¢ duimenTa Kopuomuca s TypOyJIEHTHOTO peKMMa JBUKCHHS KUIKOCTH
paBHO

a) 1,5;

0) 2;

B) 3;

r) 1.

57. Yto sBASIETCS UCTOUHUKOM MOTEPh SHEPTHH JABMKYIICHCS KHUIKOCTH?
a) TUNIOTHOCTb;

0) BA3KOCTb;

B) pacxoji KHJIKOCTH;

') U3MEHCHUE HANPABIICHHSI IBU)KCHUSI.

58. Ha kaxue BUAbI A€TATCS TUAPABINYECKHE COIPOTUBICHUS?
a) TMHEMHbIE U KBAJPaTUUHBIE;

0) MECTHbBIE U HEJTMHEHHBIE;

B) HEJINHEWHBIE U JTUHEWHBIE;

') MECTHBIE U JINHEUHBIE.

59. JlamuHapHBIN PEXUM JIBH>KEHHS )KUJIKOCTH 3TO

a) PeXKUM, TIPU KOTOPOM YACTHIIBI JKHUJIKOCTH TIEPEMEIIAIOTCSI OECCUCTEMHO TOJIBKO Y CTEHOK
TpyOOIpOBOIA;

0) pexuM, MpU KOTOPOM YaCTHUIIBI )KUJKOCTH B TPYOOIPOBO/IE MEPEMENIAIOTCSI OECCUCTEMHO;

B) PEXKUM, TPU KOTOPOM KHJIKOCTh COXPAHSET ONpeAeNeHHBIA CTPOI CBOUX YaCTHI] (IBUKECHHE
MOCJIONHOE);

T') PEKUM, TIPU KOTOPOM YaCTHIIBI )KUJIKOCTH JIBUTAIOTCS MOCIOWHO TOJIBKO y CTEHOK TPyOOTIpoBoIa.

60. TypOyneHTHBIN PEKUM TBHKECHHSI )KUJIKOCTH ITO

a) peXUM, TIPH KOTOPOM YACTHUIIBI )KUIKOCTH COXPAHSIOT OTMPEICTICHHBIN CTPOMl (IBIKYTCS
MOCJIOWHO);

0) peKuM, IPU KOTOPOM YACTHIIBI )KUKOCTH MEPEMEIAIOTCS B TPYOOIIPOBOJIe OECCUCTEMHO;

B) PEXKUM, PU KOTOPOM HACTHUIII )KUIKOCTH JBUTAIOTCS KaK MOCIOWHO TaK U OECCHCTEMHO;

T') PEKUM, TIPU KOTOPOM YaCTHIIBI )KHJIKOCTHU JIBUTAIOTCS TIOCTOWHO TOJBKO B IIEHTPE TPYOOIIPOBO/IA.

61. Ilpu xakoM pekuMe JABHKEHUS KHUIKOCTU B TPyOOIPOBO/IE MyIbCAIUs CKOPOCTEN U
JABJICHUW HE TTPOUCXOAUT?
a) MPU OTCYTCTBUU ABMKEHUS KUAKOCTHU;



0) IpU CIIOKOHHOM;
B) IpU TypOYJICHTHOM,
T) IPY JTaMUHAPHOM.

62. IIpu KakOoM peKuMe JBHKEHUS KHUAKOCTU B TPyOOIpOBO/Ie HAOII0IaeTCs MybCallHs
CKOPOCTEH M JIaBJIeHU B TpyOOTpoBoIe?

a) MpH JJAMUHAPHOM;

0) Mpu CKOPOCTHOM;

B) IIpH TYpPOYJICHTHOM;

I') IPU OTCYTCTBUU JABMXKEHUS KHUIKOCTH.

63. I'me ckopocTh ABMKCHUS KUAKOCTH MAaKCUMaIbHA MPH TYPOYJISHTHOM peKkuMe?
a) y CTCHOK TpyOOIpoOBO/Ia;

0) B LICHTpe TPYOONPOBO/Ia;

B) MOXET OBITh MAKCHMAJIbHA B JTIOOOM MECTE;

I') BCE YaCTHUILIbI ABUKYTCS C OAMHAKOBOM CKOPOCTHIO.

64. I'te CKOpOCTh IBUKECHUS )KHUIKOCTH MaKCHMaJIbHA MIPU JIAMUHAPHOM peKuMe?
a) y CTEHOK TpyOOmIpoBO/Ia;

0) B LIGHTpe TPYOONpPOBO/a;

B) MOXKET OBITh MAKCMAJIbHA B JTIOOOM MECTE;

') B Ha4aje TpyoonpoBo/a.

65. OT Kakux mapaMeTpoB 3aBUCUT 3HaUYeHHUE yucia PeliHonbaca?

a) OT IuamMeTpa TpyOOIpoBO/a, KHHEMATUYECKOU BSI3KOCTH JKUKOCTH U CKOPOCTH JIBHKEHUS
KUJKOCTH;

0) OT pacxo/a KHUAKOCTH, OT TEMIEPaTyphl KUAKOCTH, OT JJIMHBI TPYOOIIPOBO/IA;

B) OT AMHAMHYECKOH BS3KOCTH, OT TUIOTHOCTU M OT CKOPOCTU JBUKECHHUS KUIKOCTH;

') OT CKOPOCTH JABM)KECHUS KHUAKOCTH, OT IIEPOXOBATOCTH CTEHOK TPYOOIIPOBOAA, OT BA3KOCTH
KUJKOCTH.

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

67. Ilpu Re > 4000 pexxuM IBHKESHUS KUIKOCTH
a) JJaMUHAPHBIN;

0) Mmepexo THbIN;

B) TypOYJIEHTHBI;

') KaBUTAIIHOHHBIN.

68. IIpu Re < 2300 pexuM ABUKEHUS KUAKOCTU
a) KaBUTAllMOHHBI;

0) TypOyJICHTHBI;

B) MIEPEXOTHBIH;

I') JaMUHAPHBIN.

69. KaBuranus 310

a) BO3/ICHCTBYE JaBJICHUS KUIKOCTH HA CTCHKU TPYOOIPOBO/IA;

0) IBM)KEHHE KUJKOCTH B OTKPBITHIX PYCIIax, CBA3aHHOE C MHTCHCHUBHBIM IEPEMIITMBAHUEM;

B) MECTHOE U3MEHEHHE TUIPABIMIYECKOTO COMPOTUBIICHNUS,

') U3MEHEHHUE arperaTHOTO COCTOSIHUS JKUIKOCTH TIPU ABHKEHUHU B 3aKPBITHIX PycCliax, CBI3aHHOE C
MECTHBIM TIaJICHUEM JIaBJICHHS.

79. Ilo xakoii popmysie onpenensercs KodQPUIMEHT THAPABINYECKOTO TPEHUS Il TAMUHAPHOTO



pexuma?

70. Ot 4ero 3aBUCHUT KOA(PGUIIUESHT THAPABIUUECKOTO TPEHHUS B IIEPBOH 00J1aCTH TypOYJIEHTHOTO
pexuma?

a) TOJBKO OT uncia Re;

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

B) TOJIBKO OT IIEPOXOBATOCTH CTCHOK TPYOOIIPOBO/IA;

r) oT uncia Re, OT JUTMHBI U MEePOXOBATOCTH CTEHOK TPYOOIIPOBO/IA.

71. Ot 4yero 3aBUCUT KOIPPUIMEHT THIPABIMYECKOTO TPEHUSI BO BTOPOI 00J1acTH TypOYJIIEHTHOTO
pexuma?

a) TOJIbKO OT uncia Re;

0) oT unciia Re u mepoxoBaTOCTH CTCHOK TPYyOOIIPOBO/Ia;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIIPOBOAA;

') OT 4Kclia Re, OT JJIMHBI ¥ IIepOX0OBATOCTH CTCHOK TPYOOIIPOBO/A.

72. Ot yero 3aBUCHT KO3(D(PHUIIMEHT IHIPABINIECKOTO TPEHUS B TPEThEH 00JIaCTH
TypOyJIEHTHOTO pexxumMa? a) TOJIbKO OT uncia Re;

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

B) TOJIBKO OT IIEPOXOBATOCTH CTCHOK TPYOOIIPOBOA;

r) oT uynciia Re, oT IJIMHBI U MIEPOXOBATOCTH CTEHOK TPYOOIPOBOIA.

73. Kakue TpyObl UMEIOT HaNOOJIBIIYI0 A0COIFOTHYIO IIEPOXOBATOCTh?
a) YyTYHHBIE;

0) CTeKJISTHHBIC,

B) CTaJIbHBIC;

') MEIIHBIE.

74. Yto siBNsieTCS OCHOBHOM MPUYUHOM MOTEPU HANIOPA B MECTHBIX TUIPABINIECKUX
COIPOTUBIICHUSAX

a) HaJIM4Me BUXpeoOpa3oBaHUil B MeCTaX U3MEHEHHsI KOH(PUTypaIiuy MOTOKa;

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

B) U3MEHEHUE HAMPaBJICHUSI U CKOPOCTH JIBUKEHUS YKUJIKOCTH;

I') HIEPOXOBATOCTh CTEHOK TPYOONpPOBOJIa U BI3KOCTh KHUJIKOCTH.

75. C mOMOMIBIO YETO ONMPENENSIETCS PEKUM JIBUKEHUS )KUJIKOCTU?
a) o rpaduky Hukypanze;

6) mo Homorpamme Konbpyka-VYaiita;

B) o yncny PeitHonbaca;

r) o gopmyne Beiicbaxa-/lapcu.

76. J1ns onpeneneHust moTepb Haopa CIyKuT
a) uncio PeitHombca;

0) popmyna Beiicbaxa-/lapcu;

B) HOMorpamma Konbpyka-Vaiira;

r) rpaduk Huxypanze.

77. dns gero cayxut hopmyna Beiicbaxa-Ilapcu?

a) s ompeneneHus yrcia PeitHombaca;

0) st onpeneneHus KodhGUIMeHTa THAPABINIECKOTO TPECHHUS;

B) JUTsI OTIPEICIICHHSI TIOTEPh HAIOPa;

T) JUTS OTpeelIeHns Ko UITUEHTA TOTePh MECTHOTO COTIPOTHRIICHUS.

78. KaButamus CciayXUT OPUYHHOMN yBEIUYESHUS
a) BUOpanuu;
0) HarpeBa Tpyo0;



B) KIIJI rugpomaruy;
T') COMPOTHUBIICHHUS TPYOOIIPOBOA.

79. Ilpu ucTe€YeHUHU KUJIKOCTH U3 OTBEPCTUH OCHOBHBIM BOMPOCOM SIBJISIETCS
a) OIpeJieIeHue CKOPOCTH UCTEUCHHS U PACX0/1a KHUIKOCTH;

0) ompeenieHre HeOOXOIMMOTO THAMETPa OTBEPCTHH;

B) ompeneneHne oobeMa pe3epByapa;

T') OIpEIEIICHUE THAPABINIECCKOTO CONIPOTUBIICHHS OTBEPCTHSI.

80. UeM 00yCIOBIIEHO CKATHE CTPYH KUIKOCTH, BHITEKAIOIIEH U3 pe3epByapa uepe3 OTBEpCTUE
a) BA3KOCTBIO JKHIKOCTH;

0) IBMKCHHUEM KHUJIKOCTH K OTBEPCTHUIO OT PA3IMYHBIX HAPABICHUM;

B) JJABJICHUEM COCEIHUX C OTBEPCTUEM CIIOEB KHUIKOCTH;

') CUJION TSDKECTH U CUJION MHEPLIUH.

81. KoaddunueHT cxxatus cTpyn XapakTepusyeT

a) cTeNeHb U3MEHEHUE KPUBHU3HBI HCTEKAIOIIEH CTPYH;

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

I') I3MEHEHHUE IUIONIA/IU TIOTIEPEUHOI0 CEUEHUS CTPYH 110 MEpPE yJAJIIeHUs OT pe3epByapa.

82. B ¢hopmyie uis onpeiesieHns CKOPOCTH MCTEUYCHUS JKUIKOCTH Yepe3 OTBepCTUe OYKBOM ¢
o0o3Havaercs

a) KO3 UIUEHT CKOPOCTH;

0) ko3 durmeHT pacxona;

B) KO3 PHUITUEHT CHKATHS;

') KO3(QHUIIUESHT UCTECUYCHUSI.

83. IIpu ucTeueHNH KUIKOCTH Yepe3 OTBEPCTHE IPOU3BEIeHNE KOIPPUITMCHTA CKATHS HA
K02 PHUIIMEHT CKOPOCTH HAa3bIBACTCS

a) K03(PHUIIMEHTOM UCTECUCHUS;

0) K09(PPUITMEHTOM COTIPOTUBIICHUS;

B) KO PuImeHTOM pacxoaa;

) K03 (HULHEHTOM HHBEPCUH CTPYH.

84. B dhopmynie a1 onpeaesieHnsi CKOPOCTH UCTEUCHHS )KUIKOCTH uepe3 oTBepcTre OykBoit H
0003Ha4Ya0T

a) JAIbHOCTh UCTEUCHUS CTPYU;

0) ryOuHy OTBEpCTHUS;

B) BBICOTY pe3€pBYyapa;

I') Harop >KUJIKOCTH.

85. U3menenue Hopmbl OMIEPEUHOTO CEUEHUS CTPYH MPHU UCTeUEHUH €€ B aTMochepy
Ha3bIBaCTCS

a) KaBUTAIIHEIH;

0) KOppPETHPOBAHUEM;

B) HHBEPCHUEN;

T) moauMopduei.

86. [Ipu ucTeueHNN KUKOCTH Yepe3 BHEIIHUHN IUIMHAPUYECKUN HACAIOK CTPYS U3 HacaJKa
BBIXO/IMT C TIOTIEPEUHBIM CEYCHHEM, PAaBHBIM MOTIEPEYHOMY CEUSHHIO caMOro Hacajka. Kak Ha3piBaeTcs
ATOT PEKUM UCTCUCHUS?

a) Oe3HaIOPHBI;

0) Oe30TPHIBHBIN;

B) CAMOTEYHBIH;

T') HaIOPHBIi.



87. Uto Takoe KOpOTKHI TpyOorpoBo?

a) TpyOOIPOBOI, B KOTOPOM JIMHEHWHBIE MTOTEPH HAOpa He MPEeBBIIAIOT 5...10% MeCcTHBIX TOTEePh
Haropa;

0) TpyOOIIpOBO, B KOTOPOM MECTHBIC MMOTEpU Hamopa mpesbImaiot 5...10% noreps Hamopa 1o
JUTHHE;

B) TpyOOITPOBO/I, UTMHA KOTOPOT'O HEe IpeBbimaet 3HayeHus 100d,;

T') TPyOOIIPOBO/] IIOCTOSTHHOTO CEYCHUsI, HE MMEIOIINN MECTHBIX COMPOTHUBICHUN.

88. UTto Takoe IIMHHBIN TpyOompoBoa?

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

0) TpyOOIIPOBO, B KOTOPOM JIMHEHHBIE TOTEPH HAMOPa HE MpeBbIIatoT 5...10% MECTHBIX MOTEPD
Hamopa;

B) TpyOOIIPOBO/I, B KOTOPOM MECTHBIE MTOTEepHU Haropa MeHble 5...10% notepp Hanmopa 1o JUIMHE;

') TpyOOIIPOBO/] IOCTOSIHHOT'O CEUYEHUSI C MECTHBIMHU COITPOTUBIICHUSIMH.

89. Ha kakue BUBI IEIATCS UTMHHBIE TPYOOTIPOBOIBI?
a) Ha napaJuleIbHbIE U IIOCIIEI0BATENbHBIE;

0) HA TIPOCTHIE U CIIOKHEIC,

B) Ha NMIPSIMOJIMHEWHBIEC Y KPUBOJUHEHHBIE;

') Ha pa3BETBJICHHBIC U COCTABHEIE.

90. Kakue TpyOOompoBOAbI HA3BIBAIOTCS MPOCTHIMH?

a) MOCJICA0BATEILHO COCIMHCHHBIC TPYOOIIPOBOIbI OJHOTO HIIH PA3INYHBIX CCUCHHI 0e3
OTBETBJICHUI;

0) mapajuieJIbHO COCIMHEHHBIC TPYOOIIPOBOIBI OJHOIO CCUCHHS,

B) TPYOOIPOBO/IbI, HE COAEPIKAIINEC MECTHBIX CONIPOTUBIICHUI;

T') IOCJICI0BATEIILHO COCIMHEHHBIC TPYOOIIPOBOIBI COACPIKAIIUE HE 00JIee OTHOIO OTBETBIICHHS.

91. IToTpeOHBII HAamOp ATO

a) HaIop, MOJyYEHHBIH B KOHEYHOM CEUYEHUH TPYOOIpoBOIa;

0) Hamop, KOTOPBIN HY)KHO COOOIIUTH CUCTEME ISl IOCTHXKEHUSI HEOOXOMMOr0 JaBJICHUS U Pacxo/a
B KOHEYHOM CEUCHUU;

B) HArMop, 3aTpayrBaeMblii Ha MPEOJI0JICHNE MECTHBIX COMPOTHBICHUN TPYOOIIPOBOA;

T') Hamop, COOOIaeMbIi CUCTEME.

92. Ilpu nmoaye >KUIKOCTH T10 TTOCIIEIOBATEIHHO COEAMHEHHBIM TpyOorpoBoaam 1, 2, u 3 pacxon
KUOIKOCTHU B HUX

2) Q= QL+ Q2 +Q3;

6) Q1> Q2 > Q3;

B) Q1 < Q2< Q3;

NQ=Ql=Q2=Q3.

93. Ilpu moaye KUAKOCTHU IO MOCIETOBATEIFHO COEIMHEHHBIM TpyOomnpoBoaam 1, 2, u 3 obmras
NOTEps Haropa B HAX

a) Xh = Xh1l - Xh2 - £h3;

0) Xhl > Xh2 > Xh3;

B) Zh = Xhl + Xh2 + Xh3;

r) Xhl = £h2 = Xh3.

94. Ilpu nojiaue >KUIKOCTH 10 MapajUIeIbHO COeAMHEHHBIM TpyOorpoBoaam 1, 2, u 3 pacxon
KUJKOCTU B HUX

2) Q=Q1=0Q2=Q3;

0) Q1> Q2> Q3;

B) QL < Q2< Q3;

r)Q=Q1+Q2+Qs3;

95. Ilpu moave >KUIKOCTH O MapaJlIeIbHO COSAMHEHHBIM TpyOonpoBoaam 1, 2, u 3 obmas



OTEps HAIIopa B HUX
a) Xhl = Xh2 = Zh3.
0) Xhl > Xh2 > Xh3;
B) h = Xhl - ¥h2 - Xh3,;
r) Zh = ¥hl + Xh2 + Xh3.

96. Pa3BeTBIeHHBII TPyOOIIPOBOI 3TO

a) TpyOOIIPOBO/I, PACXOSIINICSA B pa3HbIE CTOPOHBDI;

0) COBOKYITHOCTh HECKOJIBKUX MPOCTHIX TPYOOIIPOBOAOB, UMEIOIINX OJHO 00Ilee CEUEHUE - MECTO
pa3BETBIICHMUS;

B) COBOKYITHOCTb MapaJuIiebHbIX TPYOOIPOBOAOB, UMEIOUINX OJHO 00Ilee HAa4yajao U KOHEll.

97. Ilpu noiave KUAKOCTH MO Pa3BETBICHHBIM TPyOOIIpoBoaam 1, 2, 1 3 pacxo1 )KHIKOCTH
a)Q=Q1=Q2=Q3;

06)Q=0Q1+Q2+Qs3,;

B) Q1>Q2>Q3;

r) Q1 <Q2< Q3.

98. Tpy0OompoBoI, 10 KOTOPOMY KHIKOCTh IIUPKYJIUPYET B TOM K€ 00beMe HA3bIBACTCS
a) KpyroBoii;

0) HUPKYJIAIUOHHBIH;

B) 3AMKHYTBIH;

I') CAaMOBCACHIBAIOIIH.

99. Pe3koe noBbIlIEHHE JaBICHUS, BOSHUKAIOIIEE B HAIOPHOM TPYOOITPOBO/IE MTPU BHE3AITHOM
TOPMOKEHUU pabouelt )KUIKOCTH Ha3bIBACTCS

a) TUJPABINYECKUM yIapOM;

0) THIPaBIMYECKUM HATIOPOM;

B) TH/IPABIIMYECKUM CKAYKOM;

T') TUAPABIHMYECKUHN TTPHIKOK.

100. CkopoCTh pacnipoCTpaHEeHHs YAapHOU BOJHBI B BOJIE paBHA
a) 1116 m/c;
6) 1230 m/c;
B) 1435 wm/c;
r) 1534 M/c;

JUIS IPOBEPKH C(HOPMHUPOBAHHOCTH HHIWKaTOpa gocTrxkenus komnereniuu OI1TK-1.4, OITK-1.5,

KonTponbhas padota
(KOMILIEKT 3aJJaHuil 17151 KOHTPOJIBHOU paboTh)

Tema: OHpCIleJ'ICHI/IC TuaApOCTAaTHYCCKOI'O JABJICHHUA B TOUKE.

Bapuant 1: Haittu u36srrounoe gasinenue PO Ha cBOOOAHON MOBEPXHOCTH BOJIBI B pe3€pBYyape, eciu
W3BECTHBI: TJIyOMHA BOJIBI IO HUKHETO YPOBHS PTYTH BEPXHET0 pTYTHOro MaHoMeTpa a = 0,2 M, HHK-HEro —
h = 1,15 m, nokazanue Bepxaero Mmanomerpa hl = 150 mm. OnpeenuTh MoKa3aHue HUKHETO PTYTHOTO
maHomeTpa h2.

BapuanTt 2: 3akpsIThIil pe3epByap € )KHIAKOCTHIO IIIOTHOCTBIO Pk = 820 Kr/M3 CHaOXEH 3aKPBITHIM
MbE30METPOM, PTYTHBIM TU(PMAHOMETPOM U MEXaHUIECKUM MaHOMETpOoM. OnpeIeTuTh BEICOTY TIOTHSTHS
pTyTH hpt B tuMaHOMETpE U MHE30METPHUECKYIO BHICOTY NX B 3aKPBITOM ITbE30METPE, €CITH N3BECTHBI:
nokazanue Mmanomerpa PMm =0, 12 MIla u Beicotst h1 =23 M, h2=1,3m,h3 =20 m.



BapuanT 3: 3akpbIThlii pe3epByap ¢ KHIAKOCThI0 [k = 900 kr/M3 cHaOXeH Mbe30METPOM U
KHUJIKOCTHBIM MaHOMETpOM. OnpeeuTh BHICOTY HOJHITHS )KHIKOCTA B MaHOMETpe NX, €ClT ypOBEHb
YKUJIKOCTH B TTbE€30METPE BBIIIC YPOBHSI XKUAKOCTH B pe3epByape Ha BenmuunHy h=1,5m,a  paccrosiHue
oT MOBEPXHOCTH KUIKOCTH B pe3epByape jo Toukr A hA = 1,2 M. J/[aBieHre Ha TOBEPXHOCTH JKUIKOCTH
B Manomerpe PO =0.Pa=9,.801104 Ila.

Bapuanr 4: K nentpy peseppyapa ¢ Bojaou ([JA) npucoeauner pryTHbii U- 00pa3HbIil pTYTHBIN
MaHo-MeTp. Onpenenuts abcomotHoe Padc. 1 Manomerpuueckoe PM gaBiieHre B ieHTpe pe3epByapa, eciiv
HIDKHUH YPOBEHb PTYTH B MAHOMETPE HaXOoAUTCs Ha paccTossHuu h1 = 0,3 M OT TOYKH MPUCOCAUHEHHUS
MaHOMETpa, a MoKa3aHue pTyrHoro manomerpa h2 = 0,7 m.

Tema: OoIpEACIICHUC CHUJIbI JaBJICHUA Ha IIJIOCKYIO IIOBEPXHOCTD.

Bapuant 1: Jlns perynupoBanus ypoBHS KUIKOCTH B HAIIOPHOM pe3epByape yCTaHOBJICH
[IOBOPAYMBAOIIUICS IPAMOYTOJIBHBIN 3aTBOP ¢ pa3MepaMu a X b =1 x 2 M2, KOTOPBI OTKPHIBACT
OTBEpPCTHE B BEPTUKAIHHON CTEHKE.

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

Tpenuem B mapHUpe U BECOM 3aTBOPA MIPeHEOPEUb.

BapuanT 2: IIpsMOYTOIBbHBIN IIMT JIHHON @ = 5 M U IIUPUHOM D =5 M, 3aKpeIicH mapHUpHO B T.
O. I'mybuna BojwI ciieBa oT muTa H =4 M, cipaBa — h = 2 M. Yron HakIoHa mura K ropu3oHty [ = 60[].

Bapwuant 3: Kpyrnyro tpyOy auamerpom D = 2m mepekpsiBaeT II0CKUM 3aTBOp. ONpenenuTs paBHO-
JICUCTBYIOIIYIO CHUIY JBYXCTOPOHHEIO JIaBJICHUS BOJBI HAa  IUIOCKHM 3aTBOP M TOYKY ee
MIPUIIOKCHUS,
ecau  TiryOmHa Boawl cieBa H1 =5 m, cipaBa — H2 =2 M.

Bapuanr 4: B BepTHKaJIbHOI CTEHKE pe3epByapa ¢ Booi Ha riiyoune h = 1 M umeetcs tpyba
KBaJIPATHOTO CEYEHUs CO CTOpOHOI & = 1 M. BHyTpeHHss kKpoMmKa TpyOsI cpe3ana noj yriom [ = 6001 u
3aKpBIBAETCS KPBIIIKOM, Bpalllalolieics Ha BepxHeM mapHupe. OnpeaenuTs ycunue T, Heo0XoauMoe Ais
MOJIHATHUS ATON KPBILIKHU, TIpeHeOperas ee BECOM M TPEHHEM B IIapHUPE.

Tewma: OnpenenieHne CUilbl 1aBJICHUS HA HWJIMHIPUYECKYIO TOBEPXHOCTD.

BapuanT 1: Onpenenuth CHTy THIPOCTATHYSCKOTO JaBIICHUS BOJIBI HA | M ITUPHUHBI HIDKHEH KPHBO-
JTUHEWHOM YacTu coopyxeHust, ecmu H=1,5wm, r=0,5m.

BapuanT 2: Onpenenuts cuity CyMMapHOTO JaBJICHHs Ha CEKTOPHBII 3aTBOP U €€ HaIpaBlIeHUE.
['my6una Bonb! nepen 3arBopoM H =4 M, nnuna 3aTtBopa L =8 M, [1 =600].

Bapuant 3: Kpyrioe orBepcTrie B BEpTHKaIbHON CTEHKE 3aKPHITOTO pe3epByapa ¢ BOJI0H MEPEKPHITO
chepuueckoit kpeikoi. Pamuyc chepst R = 0,5 m, yron [ = 120(], rmyOuHa MOTpYKEHUS [IEHTPA TSKESCTH
orBepctus H = 1,0 m.

OmpenenuThb JaBiieHHue BOJBI Ha KPHIIIKY, €CIM Ha CBOOOIHOM moBepxHOCTH PMm = 147 kI1a.

BapuanTt 4: OnpeiesnTh BEIUYUHY U HAIPaBJICHUE CUJIBI IaBJICHUs BOJIbI Ha 1 M mmpuHbl (D)
CEKTOPHOTO 3aTBOpa panuyca R = 2,5 M, ecu 1ieHTpalIbHBIN yro cektopa [ = 45[].

Tewma: I[ImaBanue ten. OCTONYUBOCTE.

Bapwnant 1: BockoBo# mapvk NOMEIIEH B COCY, 3alI0JIHEHHBIN MacjaoM U BoJo#. [lToTHOCTE BOCKa
pBocka = 960 kr/ M3, IoTHOCTH Macia pM = 900 kr/ m3.
Onpenenuts OTHOLIEHHE 00bEMa BOCKOBOI'O IIapHKa B BOJIE KO BCEMY 00beMY IIapuKa.

BapuanT 2: B BoJie m1aBaet AepeBsSHHbBIN HUIMHID, BBICOTOM N 1 quamMerpom  d Tak, 4TO €ro
o0pasyroIire BepTUKaIbHbBI. BBISICHUTB TIPECIbHYIO BBICOTY NKp, MpH KOTOPOU IIHUIUHADP TEPSIET
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BapwuanT 3: ITo okonvyanuu morpy3ku 1250 m3 mecka ocaaka 6apsku h yBennummace Ha 1 M .
OnpenenuThb MIIOTHOCTH Mecka [T, eCcu TUIoMmaab TUIOCKOCTH TiaBanus Oapxu [1 = 2000 m2.

Bapuant 4: O6beM 9acTu JeITHOM TOPbI, BO3BBIIIAIOIICHCS HAJ IOBEPXHOCTHIO MOps, paBeH W1 =
12,5 M3. Onpenenuts o0muii 00beM neasHo ropsl W u riryOuny ee morpy»keHHoi yactu h0, eciu B miaHe
OHa uMeeT GpopMy mpsMoyrosibHUKa pa3zMepom all b = 312 m. [TnotHOCTE MOpCKO# BobI [ = 1030 Kr/M3,
TUIOTHOCTB Jbaa [t = 920 kr/m3.

Tema: FI/I,I[paBJ'II/I‘leCKI/Ie COIIPOTUBJICHUS ITPU ABUKCHUH X KUAKOCTHU U ra3a.

Bapwuant 1: U3 pe3epByapa npu MoCTOSHHOM MaHOMeTpuueckoM Aasiennu Pm = 20 klla u
nocTostHHOM ypoBHe H = 1,0 M Bo/1a BeITEKaeT MO BEPTUKAIBHOU TPYyOE MEPEMEHHOTO CEUCHUS, HUKHUI
KOHEIl KOTOPOH MOrpyKEH B OTKPBITHIN pe3epByap.

Omnpenenutsb pacxoa Q B Tpyde 1 oJHOE THAPOCTaTHYECKOE AaBiieHne P2 B ceueHuu 2 — 2,
pacroyio)keHHOM Ha BeicoTe h = 0,5 M 0T cBOOOIHO¥ MOBEPXHOCTH HIKHETO pe3epByapa, eciu d1 = 50
MM, 02 =75 mm.

Bapuant 2: Kakoe abconoTHOE AaBiieHre HEOOXOAUMO TOAAePKUBaTh B pe3epByape A (H1 =15
M), 9TOOBI Yepe3 KpaH, pacroIOKeHHBIH Ha BeicoTe H2 = 20 M 1 nmerommii KO3 OUIUEHT COMTPOTUBIICHHS
Uk = 3,5, mpoxoauio 3 m3/uac Boael. Ha ymne |1 = 15 m tpy6a umeer auamerp d1 =40 mwm, Ha mmne 12
=10 m — d2 =20 mm. Koaddpunments: mosoporos [11 = [12 = 0,15; [13 = 0,2 MM; KHHEMaTHYECKasI
BsA3KoCTh Boasl [ = 1,31110-6 m2/c.

Bapuanrt 3: PesepByapbl A u B coeanHeHbl rOpU30HTAIBHON HOBOM YyTYHHO# TpyOOil TIEpeMEHHOTO
ceuenus ¢ pasmepamu: |1 =10wm; 12=6wm; dl =50 mm; d2 =75 mm. Hamop cocraBimsier H= 8 m.
OmnpenenuTh pacxo/1 BObI B TPYOOIIPOBO/IE U MMOCTPOUTH AUArpaMMy ypaBHeHHs bepHyiu, eciu
ma"omeTpuueckoe gasienue PO = 0,08 MIla; h=2wm; (11 =0,035; (12 =0,031.

Bapuanr 4: Boja u3 3akpbITOro pe3epByapa BBITEKAeT 10 TpyOe MEepEeMEHHOTO CEYCHUS C
muamerpamu d1 =75 mm u d2 = 50 mm, npu Hanope H = 1,8 m. [nunbl yuactkoB: 11 =12 m; 12 =7 m.
Pacxox Bogsr Q = 5 si/c. OnpenenuTh NOKa3aHUE PTYTHOTO MaHOMeTpa N, MOIKITIOYEHHOTO HA TOBEPXHOCTH
BOJIBI B pe3epByape, U OCTPOUTH JrUarpaMMy ypaBHeHus: bepHysuin.

Bapuant 5: Kakoit Hanop HH HeoO6xoauMo co3/1aTh B Hauasie CTATbHOTO TOPHU30HTAIBLHOTO
tpybomposoaa amuno# | = 1300 M u tuametpa d1 = 150 mm i iporycka pacxoaa Q = 18 si/c, mpu
Harnope B KoHIle TpyoomnpoBoga Hxk = 10 m. Kak usmenurcs nanop B Hauane, HJH, ecnu ais mpomycka
pacxoja, napaunieabHO OCHOBHOM TpyOe, ya0XkuTh Tpyoy auamerpoM 02 =100 MM TO#f e JJTHHBIL.

Bapuant 6: TpyOonpoBo, mUTaeMblii OT BOJOHAIIOPHON OarrHu, nMeeT ydacTok AB ¢
napajyieibHbIM COSAMHEHUEM TPYO, AauHbI KoTophix: |1 =400 M, 12=200wm, 13 =300 m. /[nuna ygactka
BC 14 = 500 m. duamerpsl BetBeit TpyOompoBoma: dl wmm, d2 = d3 wmm, d4 wmm. TpyOsi
CTaJIbHBIE.
Harmop B kon11e TpyOOTpoBoaa, B Touke C, HC = 10 M. Pacxox B Tpetheid BetBu Q3 = 30 n1/c. Onpenenuts

pac-xozpl Ha yyactkax 1, 2 u BC u mee3omerpuueckuii Hanop B Touke A, HA.

Bapuant 7: BogonpoBoa nutaeMsblii OT BOJOHANOPHOM OantHu uMeeT yyacTok AB ¢ HenpepbIBHOM
pasnaueii o mytr (0 = 0,1 i1/c Ha 1 m.M. Pacxox B koHIte Tpydomnposoaa Q = 10 ji/c. OnpenenuTs HAoOp y
6aman H, ecu sl yaactkos: |1 =300 m, 12 =200 m, 13 = 100 M, a quametpsr: d1 =200 mm, d2 = 150
MM, d3 =100 mm.

BapuanT 8: Bogocnyck 0eTOHHOM TUIOTHHBI AOJKEH Iponyckath pacxoa Q = 2 m3/c mpu nepenane
ypoBHE# BepxHero u HikHero 0bedoB H = 10 m. Jlnuna Bogocmycka | = 10 M. OnpeneanTs HEOOXOUMBIi
nuametp d U MUHHMAasIbHOE 3aToruieHHe N, YTOOBI BAKYyM BHYTPH BOAOCIYCKa ObLT MeHbIe PBak = 41104
ITa. [ox = 0,500103 m, [1 =1,01110-6 m2/c.
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BapuanT 1: B TOHKOI#1 Teperopojke aernsiiei 0ak Ha aBa OTceKa HUMEETCs OTBepCTHe quamerpom dl
=20 cM. U3 oTceka 2 Bo/a BRUIMBAETCS HAPYKY YEPE3 BHENTHUN HIMJIMHAPUYECKUA HACATOK,
pacroiokeHHbIi B 1He quamerpom d2 =15 cm. Hamopsr mocrostaubl. Onpepenuts pacxoq Q, hlwu h2,
eciu o6t Harmop H = 3,5 m, a ummna wacazaka | = 0,5 m.

Bapuanrt 2: Pe3epByap pasziesieH TOHKOU CTEHKOW, B KOTOPOW UMEETCS KPYTJIOe OTBEPCTUE
nuamerpoM 00 = 30 mm. JlnaMeTp KOHMYECKH CXOSIIETOCs HAcalKka, Yepe3 KOTOPBIN BBITEKAET BOJA U3
nepBoro orceka d1 = 15 MM; auamMeTp BHEIIHETO HUIMHIPUICCKOTO HACaIKa, Yepe3 KOTOPbI BhITEKA-ET
BOJIa M3 BTOporo orceka 02 =20 mm. Onpenenuts pacxos Boabl u3 6aka Q u rinyouny H2 Bo BTopom
OTCEKe, CCJIM I1yOrMHa BOJbI B IepBoM oTceke H1 = 1,25, a paccrosiHue OT JIHA JI0 IICHTpa
WIMHAPHYEcKoro Hacaaka h = 0,2 m. J[BrKeHHe BOJIbI B pPe3epByape YCTaHO-BHUBIIICECH.

Bapuant 3: B BepTUKaJIbHBINA HUJIUHAPHYECKUI cocya nuamMerpoM D = 1 M moctynaer Bojaa u3
KpaHa ¢ pacxoaoM Q, KoTopas 3aTeM BBUIMBAETCS Yepe3 Majioe OTBEPCTHE B JIHE COCY/Aa MIPU ITyOHHE BObI
BHeM H=1,5Mm.

Omnpenenuth pacxon Q u nuameTp oTBepCTHs d, €CIIM TOCIIE 3aKPITUS KPaHa COCY/I OTIOPOIKHSIETCSI
3a 19 MuHYT.

Bapuant 4: 13 otkpbiTOro cocyna quamerpom D = 0,5 M B BEpXHIOIO KPBIIIKY KOTOPOI'O BCTaBJICHA
OTKpHBITast TPyOKa, BO/a BEITEKAET B aTMOC(epy Uepe3 Majioe OTBEPCTUE B JHE, AuaMeTpoM d = 15 mm.
Omnpenenuts Bpemst onopoxkHenus cocyna mpu H=1,2 m u h = 0,5 M 1 ipu kakom h MakCHMaJIbHBIH Pacxo
BOIbI U3 oTBepcTus Oynet Q = 0,4 n/c.

Tema: [[BuxeHue )KUJAKOCTHU U ra3a B MOPUCTOM cpeie.

Bapuanr 1: Jlyis cOpoca BOJbI B TPYHT 3aIIPOCKTUPOBAH MOMJIOMIAIONINN Koo e, OnpeaenuTh Bo3-
MOXXHBIM cOpachIBa€MbIi pacxo/1, €ciIu ObITOBas TIIyOMHA BOJIBI B BOJOHOCHOM ciioe H = 2 m; rimyOuHa
BOJIbI B Kostoate h = 6 m; nuamerp koaoxma d = 30 cm npu paguyce Bimusaust R=240mu k= 0,03 cm/c.

Bapuant 2: Onpenenuts paanyc BIUSHHAS COBEPIIEHHOTO TPYHTOBOTO KOJIOAIA R, eciu: MOIIHOCTh
BomoHOCHOro macta H = 10 m; ypoBens Boasl B komoie h = 8 m; quamerp koioama d = 100 cwm;
ko3 dunuent puaprpammu K = 0,0003 m/c; nebut koaoama Q =500 m3/cyTkn.

BapuanT 3: Beruncautb 1e0UT apTe3uaHCKOM CKBaXKUHBI IPU YCIOBUU, YTO MOLTHOCTh BOJIOHOCHOTO
miactat=15m; S=6mM; d=03m; R=150m; k=1 cm/c.

Bapuant 4: Onpenenuts NPUTOK BOABI K BOJ03a00pHOI ranepee, pacrioioKeHHOH Ha BOJIOYIIOpE, €C
-1 OTMETKAa CTaTHYeCcKoro ropu3onta Bojasl 11,0 M; otmMeTka Bogoymnopa 6,0 M; riyOruHa BOJBI B rajgepee
hO = 1 m; mmpuna b = 2 M; muna ranepen | = 50 m; koadduruent punprparuu K = 0,009 cM/c; paanyc
BiusHUS R = 240 M.

7.3. CucteMa OlleHUBAaHMS PE3YJIbTATOB O0YUYEHHS 110 AUCHUILIMHE (MOYIIIO) MPU MPOBEACHUH TEKYILETO
KOHTPOJISI YCIIEBaEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITUH;

- BJIaJIe€T HaBBIKAMH CAMOCTOATEIILHO M TBOPUYECKH pPeIIaTh CIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3yInpevyHo BIIaJIeeT HHCTPYMEHTApHUEeM YYeOHON AUCIUIUIMHBI, YMECHHUE €TO
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUS 3a1aHUN

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAITPABICHUSIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaIceT MHCTPYMEHTapUeM MO TUCIUILINHE, YMEHUE €T0 UCIIONb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- CpeIHUl ypOBEHb CPOPMUPOBAHHOCTHU 3asIBICHHBIX B paboueil mporpaMme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Onenka 3HaHUSA:

«YZAOBIETBOPUTEILHO» - JOCTaTOYHbI MUHUMAJIbHBIN 00beM 3HAHUHN 0 AUCLUILINHE,

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- HCIIOJIB30BAHUE HAYYHOW TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHUE OTBETa Ha BOIIPOCHI, YMEHHE JieNIaTh BHIBO/IbI O€3 CYILIECTBEHHBIX
o1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUAX, KOHLIEIIUAX U HAIIPABICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T HHCTPYMEHTapueM y4eOHO! AUCIUILIUHBI, YMEHUE €0 UCII0Ib30BaTh
B PCLLIEHUH TUIIOBBIX 33]1a4;

- YMEET 10l PyKOBOJCTBOM IIPENOJaBaTelIs PEIaTh CTAHIAPTHBIE 3a1a41
HaBBIKU:

- paboTa 1oJ] pyKOBOJICTBOM IIPEIO1aBaTelsl Ha PAKTUYECKHUX 3aHATHSAX,
JOIIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

- JOCTaTOYHbI MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBIMOJIHEHUS 3a1aHUI

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHS 110 JUCIUIUINHE;

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINOJIHCHHS MUCbMEHHON pabOThI);
- 3HaHUE OT/ICIBHBIX UCTOYHUKOB, PEKOMEHIOBaHHBIX Paboueii MporpaMmoi 1mo
JMCLUTUIAHE;
YMEHHUSI:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKET 00OCHOBAThH AITOPUTM BBIMIOTHEHUS 3a]JaHUHN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3Tarbl (JOPMUPOBAHUS KOMIETEHIIMHA B MTPOLIECCE OCBOCHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeOpeTI/I‘{CCKI/IC BOIIPOCHI AJIs1 ITPOBEACHU A HpOMe)KyTO‘-IHOI\/‘I aTTeCTalnun o6yqa}om1/1xc;1

Teopernueckre BONpocs! AJisl MPOBEAEHUS IPOMEKYTOUHON aTTECTallUU 00yUYaIOLUXCSI

1. OcHOBHBIC (DMU3NYECKHUE CBOKMCTBA KUJIKOCTH U Ta3a. IlapameTpsbl, onpeaenstonme CBONCTBa
KujkocTed 1 razoB. CUJIbl, IEMCTBYIONINE HA KUJIKOCTD.

2. 'mapocratudeckoe JaBjI€HUE U €r0 CBOMCTRA.

3. IuddepeHnraibHble ypaBHECHUS PABHOBECHS YKHIKOCTH.

4. PaBHOBECHE KMJIKOCTH IO ACHCTBUEM CUJIBI TsKeCTH. OCHOBHOE YpaBHEHHUE THAPOCTATHKH.
3akoH Ilackans.

5. IIre3omeTpudeckas BbicoTa. [ mapocTaTUueCKUii Hamop.

6. PaBHOBecHe ra3a B 110JIe CHIIBI TSDKECTH. OTHOCHTENBHBIN ITOKOH KHJIKOCTH M Ta3a.

7. Cuna naBlIeHHs KUJIKOCTH Ha TUIOCKKE MOBEpXHOCTH. OnpeiesieHue KOOpANHAT 1IEHTpa
JTaBJICHUSL.

8. Cuna gaBieHUs KUIKOCTH Ha MWIMHAPUYECKYIO MOBEPXHOCTh. [{eHTp naBnenus cuisl. Teno
JTaBJICHUSL.

9. 3akon Apxumena. Teopus miaBanus Ten. [loHATHE OCTOMYMBOCTH TIJIABAOIIUX TEI.




10. Buas! nukenus sxkuakoctu. [lapameTpsl moToka.

11. Iuddepennmanbupie ypaBHEHHsI TBUKEHUS )KUIKOCTH. Y PaBHEHHE HEPA3PBIBHOCTH
HEC)KUMAEMOM KUJKOCTH.

12. YpaBuenue bepHymim niia cTpyiKu HEBSI3KOH KUIKOCTH. J[Ba acriekTa YWICHOB ypaBHEHUS
Bbepuymm. I'paduueckoe npeacraBicHue ypaBHEHUST bepHYIIN 111 HEBS3KOM KUJIKOCTH. Y paBHEHHUE
bepnyinu ns razos.

13. I'paduaeckoe npeacTaBieHne ypaBHEHUsT bepHYIN A1 BA3KOH KUIKOCTH. Y paBHCHHE
bepnyinu 115 moToka BA3KOW KUIKOCTEN.

14. YpaBuenue bepHymiu st peanbHbIX Ta30B.

15. Bunsl conpoTtuneHuii. OCHOBHOE YpaBHEHHE PABHOMEPHOTO JIBHXKCHHS KUIAKOCTH.

16. Pexxumbl ABMKEHUS KUAKOCTEH. KpuTepuii pexkMMOB IBUKEHUS KUIAKOCTH.

17. JlamuHapHbIid pexxuM JABUKEHUS. Pacxo/l, CKOPOCTh U MOTEpU HAMOpPa MPU JAMUHAPHOM
pexuMe.

18. TypOyneHTHBIH pekuM ABUKEHHS. Pacxo/, CKOpOCTh U IOTEPH HAIIOpa IPH TYPOYJICHTHOM
pexuMe.

19. Onpenenenne ko3P GUIMEHTa THAPABIMYSCKOr0 TPEHUS 110 JUIMHE. BHJIBI MECTHBIX
conpotuBiieHui. PacueTHbie (OpMYITBIL.

20. Ucreuenue *XUAKOCTH U ra3a yepe3 Majioe OTBEPCTHE B TOHKOU CTeHKe. TpaeKkTopus
BBITEKAIOIICH CTPYH.

21. VcTeuyenune )KUIKOCTH Yepe3 OONbINe OTBEpCTHs. MicTeueHne mpu nepeMeHHOM YPOBHE.
OnopoKHEHHE COCY/I0B.

22. Hacagku. McteueHue ®UIKOCTH Yepe3 HacaIKu IPH IMOCTOSTHHOM Hanope. Bakyym B
Hacagkax. OnpeneneHue Bakyyma.

23. JIBmxenue xunkoctu no Tpydam. Ilpoctoii TpybompoBos. Pacuetnsie hopmyibl. CrioskHbIE
TpyOOIIPOBO/IBI.

24. Pacuet TpyOOIpOBOIOB C MOCEI0BATENBHBIM U MApAIIEIbHBIM COeqUHeHneM TpyO. Pacuet
TpYOOIIPOBOJIOB € MyTEBBIM PacXxo/loM. PacueT pa3BeTBIEHHOU U KOJBIIEBOM CETH.

25. I'uapaBnuyeckuil yaap B TpyOOIIpOBOJE.

26. Buapl aBukeHus rpyHToBbIX BoJ. OcHOBHOM 3akoH punbTpanuu. KoagdunueHt
buabTpary.

27. Konozen Ha BoJoHENpoHUIIaeMoM IpyHTe. [lornomarommii 1 apTe3uaHcKuii KOJI0/I1bI,
BO/I0COOpHas ranepes (JIpeHa).

28. Ilonarue o ruApaBINdecKoM noaoouu. ['eomerpuueckoe, KHHEMaTHYECKOE M THHAMUYECKOE
nonobue. Kpurepuu ruapoAHAMUYECKOTO TO100us

7.4.2. IlpakTuyeckue 3afaHus s MPOBEICHHSI TPOMEKYTOUHOM aTTeCTalMy 00yJaroIuXxcs

[IpakTuueckue 3a1anus AJis MPOBEACHUS IPOMEXKYTOUYHON aTTECTallMN 00YYaIOIUXCsl pa3MELIEHbI
no aapecy: DMUOC Moodle (Https://moodle.spbgasu.ru/course/view.php?id=600&section=4// kadpenpa
BOI[OHOJ'IB?,OBaHI/ISI u BKOJ'IOFI/II/I/I[I/ICHI/IHJII/IHa Mexanuka KUAKOCTHU U rasa.

7.4.3. IlpuMepHbIe TEMBI KypcOBOii paboThI (MpoekTa) (Ipu HaTHYUH)
KypcoBbie paboTh! (IpOEKThI) yUeOHBIM IUIAHOM HE MPEAYCMOTPEHBI

7.5. Metoanyeckne Matepuaisl, OIpeIesSOINe MPOLeaypbl OLIEHUBAHNS 3HAHUN, YMEHHI, HABBIKOB 1
(unu) onbiTa MPO(hEeCCUOHATBHON JeSTeNIbHOCTH, XapaKTepPHU3YIOIIKe 3Tarbl POPMUPOBAHUS KOMIETEHIIHMA
[Ipouenypa npoBeaeHNs IPOMEKYTOUHOMN aTTeCTAllMU U TEKYIIETO0 KOHTPOJISl yCIIEBAEMOCTH
peraaMeHTHpYeTCsl JOKaIbHBIM HOPMATHUBHBIM aKTOM, OIPEIEIISIONINM MOPSAI0K OPTaHU3aluy U
MPOBEJCHUS TEKYIIET0 KOHTPOJISL yCIIEBAEMOCTH U MTPOMEXYTOUHOM aTTecTalui 00yJarommxcs.
[Tponetypa orieHnBanust GOPMHUPOBAHUS KOMIIETCHIIUN MPU MPOBEICHUN TEKYIIETO KOHTPOJIS
npuBeJeHa B 11.7.2.
TunoBble KOHTPOJIBHBIE 3a/JaHUS WIM NHBIE MaTEPHUAIIBl TEKYILETO KOHTPOJIS PUBEIEHBI B 11.7.3.
[TpomerxyTouHas arTecTanus No AUCHUILIMHE TPOBOIUTCS B (hopMe 3aueTa.



7.6. Kputepuu onieHuBanusi chopMHPOBAHHOCTH KOMIIETCHIIUN MTPH MIPOBEICHUH MPOMEKYTOTHON

aTTecTaluu
YDOBEHb OCBOCHHMS U OLIEHKA
Onenka Ouenka
«HEYIOBIETBOPUTEIND | «ymoBiIeTBOpUTENbH | OLEHKA «XOPOLIO» OneHka «OTJIMYHOY
HOY o»
«HE 3a4TCHOY «3a4TEHOY»
VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETEHIINH KOMIIETEHIINU KOMIIETEHIINH KOMIETEHIINH
«HEJ0CTATOYHBII». «TIOPOTOBBII. «TIPOJIBUHYTBIN». «BBICOKUI».
Komnereniuu e Komnereniuu Komniereniuu Komnereniuu
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg oTcyrcTBYIOT, [ CdhopmMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHUsSI U HAaBBIKU HE | 6a30BbIE€ CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
Kpurepun chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT _ | BeecTopontme. Ymenus
OLICHUBAHNS (dbparMeHTapHbI U PEnpOAYKTUBHBII YCIICIITHO
HOCSIT XapakTep, MPUMEHSIFOTCS K
PENpPOAYKTUBHBII MPUMEHSIOTCS K pEIICHUI0 KaK
Xapakrep. PEILIEHUI0 TUTTOBBIX TUTIOBBIX, TaK U
JemoHcTpupyercs 3aJlaHuM. HECTaHJAapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPYECKHX 3aaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MIPAKTUIECKOTO YpOBEHb BBICOKHI YPOBEHB
HaBBIKA. CaMOCTOSITENILHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYHBOTO BBICOKAsI aJallTHBHOCTh
MPAKTUYECKOTO MPAKTHYECKOrO HaBbIKa

HaBBbIKA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHS MPOTrPaAaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OmIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MOHITHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSCHSATH CBSI3b | pamMKax 00CyX1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI HAa BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | yuyeOHOTO MaTepHaia.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOCHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32/ IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxet BoIOpaTh
METOUKY
BBIIIOJHEHUS
3aJaHUuH.
Jlommyckaet rpyObie
OIUOKH TpH
BBIIOJIHEHUH
3aJIaHNM,
HapyMIaKIINEe JTOTUKY
perieHus 3a1ay.
Hemaet
HEKOPPEKTHBIE
BBIBOJIBI.

He moxer
000CHOBAThL
ANTOPUTM
BBINIOJTHEHHS
3aJlaHui.

HcnbiTeiBaeT
3aTPYJIHEHHS 10
BBIOOPY METOJMKHU
BBINOJTHEHUS
3aJaHUN.
JlomyckaeT omuoKku
MIPU BHITIOJIHCHUH
3aJIaHNM,
HapyIIEeHUs JTOTUKU
perieHus 3aaad.
UcneiTeIBacT
3aTPYAHCHHUS C
hopmyaupoBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneiTeBacT
3aTPyAHCHUS TIPH
000CHOBaHUH
anropuTMa
BBIIIOJIHEHHUS
3aJlaHui.

be3 3aTpynnenui
BBIOMpacT
CTaH/IapPTHYIO
METONKY
BBIIIOJTHEHUS
3aaHUN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUH
3aJlaHuM, HE
HapyIarIme
JIOTUKY PEIICHUS
3a1a4
Jlenaet KOoppeKTHbBIC
BBIBOJBI 110
pe3yibTaTam
pelieHus 3a/1a4uu.
OOOCHOBEIBAET X0/
penieHus 3amay 6e3
3aTpyAHEHUH.

[Ipumensier
TEOPETUYECKNE 3HAHUS
JUTSL BBIOOpa METOAMKHU
BBIITOJTHEHUS 3aJaHUH.
He nomyckaet omm6ok

MIPY BBIMOJHEHUH
3aaHUN.
CaMoCTOSTEIIFHO
aHaJIM3UpPyeT
pe3yJIbTaThl
BBITIOJTHCHHS 3aJIaHUH.
I'pamoTtHO
00OCHOBBIBAET X0/
pelIeHus 3a/1a4.

OHeHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH C(bOpMHpOBaHHOCTI/I KOMHeTeHHHﬁ, 3aKPCINUICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OLCHOK I10 OTACIbHBIM

pe3ynbTaTam o0y4eHus (3HaHUsI, YMEHHUSI, BIIaJICHUE HABbIKAMHU).

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISICTCS, €CIIM CpeHee apuPMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOIII0»/«3a4TEHOY BBICTABIISACTCS, €CIIU CpeiHee apru(hMETHIECKOE HAaXOIUTCS B
uHTepBane ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpelHee apu(dMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxoauTcs B uHTepBatie ot 0 1o 2,4.

8. YueOHO-MeTOAMUYECKOE M MATEPHAIBHO-TEXHHYECKOE o0ecneyeHne TUCIHUIIMHBI (MOLyJIs1)
8.1. [lepeueHb OCHOBHOM U AOTMOJHUTENBHOMN TUTEPATYPhI, HEOOXOIUMOM JIJIsI OCBOCHHUSI TUCITUTLIUHBI

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3/AAaHUs, U3/1aTENBCTBO, IO U3aHUs y4eOHOU U
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

1 Kanexun B. C., Muxaiinen C. H., 'ugpaBnuka v TerioTexHuka, Mockaa:

IOpaiit, 2023

https://urait.ru/bcode/
518263

Heznoitmunos B. U., 'ononenko H. H., nxenepHas ruapasinuka (OCHOBHBIE

2 |3akonsl 1 popmynsr) Engineering Hydraulics (Basic Laws and Formulas),

MakeeBka: Hoymumxk, 2014

http://www.iprbooksh
op.ru/92332.html

JIOMOJHUTEILHAS JUTEPATYPA

Casunorckux A. I'., KopoGeiinukona U. YO., Hosukosa [l. A., I'uapasnuka,

1 [Yensbunck, Capatos: FOxHO-YpaabCKuil HHCTUTYT YIPABIECHUS U

skoHOMUKH, Al [Tu Op Meaua, 2019

https://www.iprbooks
hop.ru/81474.html

2 HosukoBa A. M., UBanenko U. 1., MexaHunKa >KHJIKOCTH U ra3a (c

BapuaHTamu 3aganuii), CI16., 2017

http://ntb.spbgasu.ru/
elib/00917/




xuakoctu u raza, Cankr-IlerepOypr: CIIGI'ACY, 2019

®denopos C. B., TenataukoBa A. M., Cronouxun 1O. B., Mexanuka

http://ntb.spbgasu.ru/
elib/01229/

2 Hosuxkosa A. M., Kyapssues A. B., Banenko U. U., Mexanuka >kHUIKOCTH U

raza, CIIO., 2015
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OOyuaromuecs U3 ynciia HBAIHI0B U Ul ¢ OB3 o0ecrieunBarOTCs MeYaTHBIMU U (HITH)
AJIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU pecypcaMu B (hopMax, alaTUPOBAHHBIX K OTPAHHYCHUSM UX

3I0POBBSI.

8.2. Ilepeuenn pecypcoB uHDOPMAIMOHHO-TEICKOMMYHUKAITMOHHON ceTh «MHTepHET», HCOOXOIUMBIX JIJIs

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

Haumenosanue pecypca cetu «MIHTepHET»

DIIeKTPOHHBIN ajipec pecypca

MexaHuKa )KUJKOCTH U ra3a (Kypc JeKIui)

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

Crucoxk nureparypsl MunOopazoBanus. ['uapasnuka (12) -
I'mapasiivka (MexaHuka >KMAKoCTH U raza (18)

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

«JlaboparopHbie pabOTHI IO THIPABIHKE)

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

OnektponHas oubimoreka MI'Y. Bee nuaaktuueckue
€MHUIIBI IO MEXAHUKE KUJKOCTH U Tra3a (THIpaBINKE)

www. weblib. ru/cgi — bin/news,php

KommiekT yueOHO-MEeTOIUYECKOM JOKY-MEHTALUH 110
qucuuInHe «MexaHuKa )KHIKOCTH U ra3a, TUAPO-U MTHEBMOIIPH
-Boa». KoHcnekT nexkuuit. Metoanveckue ykazaHus K
71a00pATOPHBIM 3AHITHSIM

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

DJIEKTPOHHO-OMOIMOTEYHAs cucTeMa n3a-reabceTa ""Jlans"

https://e.lanbook.com/

DIIEKTPOHHO-O0MOIMOTEeUHas cucrema usnarenscersa "FOPAUT"

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

DJ1eKTpOHHO-0MOIHOTEUHas cucTeMa u3aa-renbersa "IPRbooks™

http://www.iprbookshop.ru/

8.3. IlepeueHb cOBpeMEHHBIX TPO(PECCHOHATBHBIX 0a3 TaHHBIX U MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBaunue

DIIeKTPOHHBIN ajipec pecypca

O6pazoBarenbHble HHTEpHET-pecypcsl CIIOIACY

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

bubnuoTteka crareit xypuana HIT «<ABOK»

http://www.abok.ru/articleLibra
ry/

EnuHbIi 2eKTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEPaTyPHhI

CIIorrACY

www.spbgasu.ru

Bcepoccuiickuit HHCTUTYT Hay4YHOM U TEXHUYECKOW nHpopManuu
(BUHUTH)

WWW?2.Viniti.ru

Poccuiickast rocygapcTBeHHasi OMOIMOTEKA

www.rsl.ru

Hayunas snextponnas 6ubnmoreka eLIBRARY.RU

Hayunas s;mekTpoHHas
oubauoreka eLIBRARY.RU

DJIeKTPOHHO-O0MOIMoTeYHas cucteMa u3aarenbersa "IPRsmart”

http://www.iprbookshop.ru/

DIIeKTPOHHO-O0MOIMoTeuHas cucteMa u3aarenbersa "FOPAUT"

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

OnexTpoHHas bubnuoreka Upbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIEKTPOHHO-OMOIMOTEeUHAs cucTeMa n3arenbera 'Jlans"

https://e.lanbook.com/

Cucrema aucranironsoro ooyuenus CIT6I'ACY Moodle

https://moodle.spbgasu.ru/

WHTepHeT-TpeHaxephl B chepe 00pa3oBaHms

http://www.i-exam. ru

JlaGopaTopHbIe pabOTHI IO THAPABINKE

http://www.labrab . ru /spbgasu




8.4. [lepeuenb MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMBIX IPU OCYIIECTBICHUH 00pa30BaTEIILHOTO
mpoliecca 1o AUCHUIUINHE, BKIII0Yas IepeYeHb JTUIEH3UOHHOTO U CBOOOHO pacpoOCTPaHIEMOTO

MPOrPaMMHOTO 00eCTICUeHUS

HaunmenoBanue

Croco6 pacrpocTpaHeHHS
(JIMIIEH3MOHHOE WJIH CBOOOIHO
pacnpocTpaHseMoe)

Microsoft Windows 10 Pro

Horosop Ne 132009689201 ot
18.12.2020r

Ansys

CyOnHIIeH3UOHHBIN T0TOBOP
Nel1976-110/2017-C3DO ot
16.10.2017 r. ¢ 3A0 "KAJI®EM
Cu-Air-Oc". Jlunensust  6eccpovnast

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHUE TUCIUTLTAHBI
CaeneHust 00 OCHAIIEHHOCTH YYEOHBIX ayIMTOPUN U TOMEIICHHA JIsl CAMOCTOSITEIbHONH pabOThI

HanmenoBaHue yuyeOHBIX ayTUTOPUI 1
MTOMENICHUH JJII CAaMOCTOSTEIFHON pabOThI

OCHaH_[eHHOCTB O60py,I[OBaHI/ICM U TCXHUYCCKHUMU
CpeacTBaMu O6y‘IeHI/I${

50. YueOHbIe ayAUTOPHH TSI IPOBEICHUS
MPaKTUYECKHUX 3aHITHI, KypCOBOTO
MIPOCKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX padboT),
TPYIIIOBBIX U UHIMBUIYAJIbHBIX KOHCYJIbTAILIHM,
TEKYIIEro KOHTPOJIS U MPOMEKYTOUHON
aTTeCTalluu

KoMIiekT MyabTUMeTMHHOTO 000py10BaHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTHMEIHIHHBINA
MIPOEKTOP, SKPaH, ayIn0-CUCTEMA), TOCKA, KOMILJIEKT
yueOHOI Mebenu, MOJKITI0YeHHE K KOMITbIOTEPHOM
cetu CIIOI'ACY, Beixona B IHTEpHET

50. YueOHas mabopaTopusi BOJIOMIOJIb30BAHUS
2-s KpacHoapmeiickas yi. 1. 4
Ayn. 401

Moiika nabopatopHas. Cymuika Jajsi oCyabl
naboparopnas. byteimu 101 YnakoBka GpuinbtpoB
OyMaxHbBIX nuameTpoM 100 mm.

YnakoBka puiasTpoB OyMaxHbIX auameTpom 120 mMM.
®oromerp KOK-2MII. Crnekrpodoromerp [13-5300.
Kroetsl. [Tnockomonnas kon6a 300 M. pH-metp
Hamma. Crakansr 100 mut. Jlepkatenu i OIOpETOK.
Hepxatenu ans PH-meTpoB. MUKpOOIOpETKH.
bropetku. biok snexTpooB antoMuHueBbix. CTakaH
JUIs OJI0Ka AJIEKTPOA0B. BeImpsaMuTess Toka.
Bubporpoxor I19-6800. Konba koHnueckas
mockoaoHHag 300 mi. Crakan 100 mut. bropetka ¢
nepxateneM. KonoHku GuibTpalimoHHEIE.
HNonoobmenHas cmona

MarnuTHas Melanka ¢ Melia TeJasIMU. TeXHuYecKue
Bechl 500-M.

50. Tlomemienus Uit cCaMOCTOSITENbHON pabOThI

[Tomemnienue amst caMOCTOSTENbHOM paOOTHI
(unTanbHbBIN 321 Oubnuoreku, aya. 217): [IK-23 mir., B
T.4. 1 .- I[IK ms mur ¢ OB3 (cucteMuslii 610K,
MOHHTOD, KJIaBUATypa, MBIIIIb) C TIOJKITIOYCHHEM K
cetn «HTepHET» U o0ecreueHneM J0CTyIa B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTENbHYIO
cpeny CIIOI'ACY.

IT1O Microsoft Windows 10




50. YueOHble ayAUTOPHUH /ISl IPOBEICHUS
JICKIIMOHHBIX 3aHATUHN

VYueOHas ayuTOpHs IJIs TPOBEACHUS 3aHATHIA
JIEKITMOHHOTO TUTIA, KOMIUIEKT MYIbTUMEIUHHOTO
obopynoBaHus (IEPCOHATBHBINA KOMITBIOTED,
MYJIbTUMEAUNHBIA TIPOEKTOP, IKPaH, ayIMO-CUCTEMA),
JTIOCKa, IKpaH, KOMIUICKT y4eOHOH Mebenu,
noakroueHne kK komnbrorepHoit cetr CITIOIACY,
BbIXOJ B IHTEpHET

50. Y4eOHble ayTUTOPHH JIJIs1 TPOBEICHUS
MPAKTUYECKUX 3aHSATUI, KypCOBOTO
MIPOCKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX padboT),
TPYIIOBBIX U HHAUBUAYAIbHBIX KOHCYJIbTAIH,
TEKYIIETr0 KOHTPOJIS U MPOMEXYTOUHOMN
aTTecTaluu

KoMITIeKT MymbTHMETUHHOTO 000PYI0BAHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMEIUNHBIN
IIPOEKTOP, IKPaH, ayIn0-CUCTEMA), TOCKA, KOMILJIEKT
yueOHOI MeOemnH, MOIKII0YeHUE K KOMITBIOTEPHON
cetu CII6GI'ACY, Bbixon B MHTEpHET

50. YueOHas 1abopaTopusi BOIOIOJIb30BAHUS
2-s1 KpacHoapmetickas yi. 1. 4
Ayn. 401

Moiika naboparopnas. Cymuika st HOCY/Ibl
nabopaTopHas. byreumn 1011, YakoBka GpribTpoB
OymaxHbIX quamerpoMm 100 M.

VYnakoBka GpuibTpoB OyMaxHbIX quaMeTpoM 120 mMm.
®doromerp KOK-2MII. Crnekrpodoromerp [13-5300.
Kroetsl. [1nockomonnas koin6a 300 M. pH-metp
Hamma. Crakansr 100 mut. Jlepkarenu aJist Or0peToK.
Jepxarenu aiis PH-MeTpoB. MUKpOOIOpPETKH.
bropetku. brok anekrponos amtomunueBbix. CTakan
Ui GJI0Ka AJEeKTPOA0B. BeimpsaMutess Toka.
Bubporpoxort I13-6800. Konba konnueckas
mwockoionHast 300 mu. Crakan 100 mut. Bropetka ¢
nepxateneM. KonoHku ¢GuibTpallmoHHbIE.
HNonoobmenHas cmona

MaruuTtHas Memianka ¢ Mema TensaMu. TexHuyeckue
Bechl 500-M.

50. IlomermieHus Uit cCaMOCTOSITENbHON pabOThI

[Tomemienue ams caMOCTOSATENbHOM paOOTHI
(unTanbHBIN 321 Oubnuoteku, aya. 217): [1K-23 mr., B
T.4. 1 mt.- [1IK qs murg ¢ OB3 (cucteMusrii 6710k,
MOHHTOD, KJIaBUATypa, MBIIIIb) C TOJKITIOYCHHEM K
cetn «HTepHEeT» U o0ecrieueHneM J0CTyma B
ANEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENbHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

50. YyeOHble ayAUTOPHUH JIs IPOBEICHUS
JIEKIIMOHHBIX 3aHATUI

YueOHas ayTuTOPHS I TPOBEACHUS 3aHIATHHA
JICKIIMOHHOT'O TUIA, KOMIUIEKT MYJIbTUMEIUITHOTO
obopynoBaHus (IEPCOHAIBHBINA KOMITBIOTED,
MYJIbTUMEAUNHBINA MPOEKTOP, IKPAH, AYTUOCHUCTEMA),
JTIOCKA, DKpaH, KOMIUICKT y4eOHOH Mebenu,
noAkIroueHne Kk komnbiorepHoi cetn CITOIACY,
BbIX0J1 B IHTEpHET

Jliis nuBanuaoB u un ¢ OB3 obecriednBaroTcs CrieliMaibHbIE YCIOBUS IS OTyYeHUS
00pa30BaHMs B COOTBETCTBUHU C TPeOOBaHHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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