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HaNpaBIEHHOCTH (poduIib)/crienuanu3aius oopa3oBareabHoN mporpamMmel [logbeMHO-TpaHCTIOPTHBIE,
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Canxkr-IlerepOypr, 2023



1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)

HGHHMI/I OCBOCHH AUCHUIUINHBI SABJIAIOTCA: U3YUCHUC OCHOBHBIX (1)I/IBI/I‘I€CKI/IX SIBJICHUU U
MMPONCCCOB MOKOAMNUXCA U ABUKYIITUXCA )KI/I,Z[KOCTef/'I H ra30B; U3Y4YCHUC BaKHEHIINX 3aKOHOB
TUAPOCTATUKH U TUAPOJUHAMUKHN,; U3YUCHUC OCHOBHLIX 3aKOHOB HOI[O6I/I$I U TUAPABINYCCKOTO
MOJICIIUPOBAHUS.

3a):[aqel71 OCBOCHUA JUCHUIIJIMHBI ABJIACTCS 06€CHG‘-IGHI/IC CTYyACHTOB HCO6XOI[I/IMLIM 06’b€MOM
TCOPCTUUCCKHUX U MMPAKTHYCCKHUX HABBIKOB, KOTOPLIC, C OI[HOﬁ CTOPOHBI, ABJIAOTCA OCHOBOH I paaa
JUCHUILINH CIICHUAJIBHOCTHU, a C prFOﬁ CTOPOHBI, TO3BOJIAIOT UCIIOJIB30BATh METOABI MECXAaHUKHU KUJIKOCTHU
Y Ta3a JUIsl pEIICHUS] KOHKPETHBIX 3a7a4 B 00J1aCTH CTPOUTEIIbCTBA.

2. Hepeqenb IIAHUPYEMBIX PE3YyJIbTATOB oﬁyqe}mﬂ no JTMCUHMIIJINHE (MO[[yJIlO), COOTHECCHHBIX C
HHAUKATOPAMHU JO0CTUKCHUA KOMIIeTEeHIInii

Konx u HaumenoBanue Kon u HaumeHoBanue [Tnaaupyemblie pe3ynbTaThl O0yUSHUS 110
KOMITETEHIIMH MHAMKATOpa JIOCTHKEHUS JUCLUILINHE, 00ECTIEUNBAIOILIUE TOCTHKEHNE
KOMIIETCHIINU IJIaHUPYEMBIX pe3ysibTaToB ocBoeHust OITIOI1
OIIK-1 Cnocob6en craButh | OIIK-1.4 [IpeacraBnser 3HaeT
U peuiaTh MH)KEHEpHbIE U | pU3HUeCKUl (XUMUYECKUH) OCHOBHBIE 3aBUCUMOCTH MEXaHUKH >KUJIKOCTU
Hay4YHO-TEXHUYECKHUE nporecc (SBIEHUE), U rasza
3amaun B chepe cBoeit MPOTEKAIONIUI Ha 00bEKTE ymeer
npodeccuoHanbHOM npodeccuoHanbHOM [IpumensTh QYHKIIMOHATBEHBIE 3aBUCUMOCTH
NESTEIIbHOCTH U HOBBIX JeATEIbHOCTH, B BUJE BJIajJieeT
MEXAUCIUIIITMHAPHBIX ypaBHeHUs(i) Metoaukamu pacuera
HAIpaBJICHUN C
HCII0JIb30BaHUEM
€CTECTBEHHOHAYYHBbIX,
MaTeMaTUYeCKUX U
TEXHOJIOTMYECKUX
MOJIeTIeH;
OIIK-1 Cnocob6en craButh | OIIK-1.5 OcymecTBusier 3HaeT
U peuiaTh UH)KEHEPHbIE U | BBIOODP (pU3MUECKUX U OcoOeHHocTH (PU3MYECKUX 3aKOHOB IOKOSI U
Hay4YHO-TEXHUUYECKHE XUMUYECKUX 3aKOHOB JIJIsI JBUKEHUS KHUIKOCTH
3a1a4u B chepe cBoeit pelieHus 3a1auun ymeer
npodecCuOHATIbLHON npodecCHOHATIbHON aHAJIM3UPOBAaTh W BBHIOUPATh 3aBHCHUMOCTH,
JEeSITEIbBHOCTH U HOBBIX JeSITEIbHOCTH OTMCHIBAIOLINE JaHHBIN MTPOLIECC
MEXIUCITUTUTTHAPHBIX BJIajeeT
HaIpaBJIEHUN C 0a30BbIMU METOJMKAaMU MOJECIUPOBAHUS U
HCIIOJIb30BaHUEM pacuera
€CTECTBEHHOHAYYHBIX,
MaTeMaTUYECKUX U
TE€XHOJIOTHYECKHX
MOJICIIEH;

3. Yka3anue MecTa JUCHMILIMHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

Jannast mucruruiiHa (MOyib) BKIroYeHa B brnok «luctumnunel, Moaynu» b1.0.15.05 ocHoBHOIA
npodeccuoHansHOM 00pa3zoBaTenbHOM mporpammel 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOIOTUYECKUE
CPEICTBA M OTHOCUTCS K 00S3aTENIbHOM YacTH y4eOHOTO IJIaHa.

No Ko n HauMeHOBaHWE HHAMKATOPA
IIpenmecTByronme QUCHUIUTMHBL
n/m JNOCTHKEHHUS KOMITETCHIINHA

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK

1 | Pusuxa -1.5, YK-1.1, VK-1.2, YK-2.4




OOGyuaronuiics, MpUCTynas K U3y4eHUI0 TaHHOW JUCITUTUIMHBI, TOJDKEH

3HATh:

- pyH1aMEHTAJIbHBIE OCHOBBI BBICIIICH MaTEeMaTUKH, BKJIIOYasi BEKTOPHYIO anreOpy, aHaATUTHYECKYIO
TEOMETPHUIO, TEOPHIO MpeAesioB, AuddepeHInaTbHOE M HHTETpaIbHOE HCUnCcIeHUE; QyHIaMEHTaTbHBIC
OCHOBBI (DM3UKH M TEOPETHYECKON MEXaHHUKH; TUHAMUKY TOI3EMHBIX BOJI;

YMETh:

- JIOTHYECKH M TMOCIEA0BATEIIBHO U3JIaraTh ()akThl, OOBICHITH MPUUUHHO - CJICJICTBEHHBIE CBSI3H,
WCITOJIB3YsI OOIIME U CTICIIUATBHBIC IOHATHS U TEPMHUHBI; IPOBOAUTH (hOPMATTU3AIUIO TTOCTaBICH-HOM
3aJ1ayd Ha OCHOBE COBPEMEHHOI'0 MaTeMaTHYECKOTO anrapara;

BJIAJETh:

- HaBBIKaMU pabOThI C YYCOHOU JTUTEPATYPOU U FICKTPOHHBIMH 0a3aMH JTaHHBIX.

Ne Tocite T — Kona u HauMeHOBaHuE HHIUKATOPA
n/m ALYIOTIHE e JIOCTHIKCHUS KOMIICTCHITUI
1 HcnpiTanus no beMHO-TPAHCIOPTHBIX, CTPOUTEIBHBIX, VK-1.3, YK-3.1, OIIK-3.1, OIIK-
JOPOXKHBIX CPEICTB U 000PYAOBAHUS 4.2, TIK(1D)-1.3, IIK(11)-1.4
HarHOCTHUKA, HHCTPYMCHTAJIBHBINA KOHTPOJIb U DKCIIEPTU3a
2 |A > HHCTPY P P OIIK-4.2, OIIK-4.3, [1K-2.3
Ha3eMHBIX TPAHCIOPTHO-TEXHOJOTUYECKUX MAITUH

4. O0beM TUCHHUILTHHBI (MOYJIfA) B 3a4E€THBIX €IMHULAX C YKA3aHUEM KOJIMYECTBA AaKaJeMHYeCKHUX
4acoB, BbIIEJEHHbIX HA KOHTAKTHYI0O padoTy 00y4alomuxcs ¢ npenojgaparesieM (1Mo BUaaM y4eOHbIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00y4Yaromuxcst

Kypc
W3 Hux yacel Ha
o Bcero
Bup yaebHoii paboTh! NIPAKTUYECKYIO
Hacos IIOATIOTOBK 2 3
y
KonTakTHas padora 8 2 6
Jlexnmonnsie 3auaTus (JIek) 4 0 2 2
[Ipaktuaeckue 3anstus (Ip) 4 0 4
HWHast KoHTaKTHasi pa6oTa, B TOM YHCJIe: 0,8 0,8
KOHCYJIbTAIIUHU 110 KYpCOBOM paboTe (IPOeKTY), 04 04

KOHTpOJIbHBIM pabotam (PI'P)

KOHTaKTHas paboTa Ha aTTeCTalMIO (ClaJa 3a4era,
3ayeTa C OICHKOI; 3almTa KypcoBoi paboTh 0,4 0,4
(nmpoexTa); craya KOHTPOJIBHBIX padot (PI'P))

KOHTaKTHasd pa60Ta Ha arTeéCTaliuio B CCCCHUIO
(KOHcyHLTaHHH Iepea 3Kk3aMCHOM U ciava

Yachl HAa KOHTPOJIb 4 0 4
CamocrositesibHast padota (CP) 59,2 34 25,2
O01mas Tpy10eMKOCTh JUCHUIIITUHBI (MOLYJIs1)
Yachl: 72 36 36
3a4eTHbIE eIUHHIIbI: 2 1 1

5. Conep:kanue TUCHUILUINHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 10 pa3jiesaM (TeMaM) ¢ yKa3aHHeM
OTBE/ICHHOT0 HA HUX KOJIMYeCTBA AKA/IeMHYECKHUX YACOB M BUAOB YU4eOHbIX 3aHATHH
5.1. TemaTrueckuii MIaH TUCIUTUIMHBI (MOJIYIIS)

KonTakTHast paboTta (110 yueOHBIM
3aHATHAM), Yac. Kox
HMHAUKATOP
a
2| nexmum 113 JIP Bcero,
Ne Pasgensl qUCIUIUIMHEI Q CP yac JIOCTHXKEHN
N3 HUX N3 HUX N3 HUX ’ A
Ha Ha Ha KOMIICTCHI]
BCETO TipaKTh- BCETO TpaKTh- BCETO TpaKTh- nn
YECKYIO YECKYIO YECKYIO
noaro- noaro- noaro-
TOBKY TOBKY TOBKY




1. |1 pasnen. BBoansie cBeeHust
OCHOBHBIE (pr3HUecKHe
CBOMCTBA KMIKOCTH U ra3a
OcHoBHBIE pU3HUECKHE OIIK-1.4,
1.1 . 1 18 19
CBOMCTBA XUIKOCTHU U rasa OIIK-1.5
2. |2 pa3nen. PaBHoBecue
JKHUJIKOCTEH M Ta30B
21 PaBHOBecue KUAKOCTENA U 1 5 3 OIIK-1.4,
"™ |rasos OIIK-1.5
3. |3 paznmen. Cunosoe
BO3JICHICTBHE TTOKOSIIICHCS
KUJKOCTH Ha TUIOCKUE U KPUBO
-JIMHEWHBIC IOBEPXHOCTH.
CuiioBoe BO3/I€HCTBUE
MMOKOSIIENCS JKUIKOCTH Ha OIIK-1.4,
3.1. . 1 16 17
IIJIOCKWE U KPUBOJIMHEHHBIC OIIK-1.5
MTOBEPXHOCTH.
4 14 pasnen. OCHOBBI KHHEMATHUKHU
W JUHAMMKU KUIKOCTH U rasa.
OCHOBBI KHUHEMATHKH U OIIK-1.4,
4.1. 1 1 5 7
ITUHAMUKH JKUIKOCTH U Trasa. OIIK-1.5
5. |5 pasnmen. ' uapaBnnyeckue
COMPOTHUBJICHUS TP JIBMKCHUH
JKUIKOCTH U rasa.
I'mnpaBiuueckue
5.1 COI?]CI;)OTI/IBJIGHI/I}I IIPH IBHOKCHUH 1 6 7 OIIK-1.4,
o OIIK-1.5
JKUIKOCTH U rasa.
6. |6 pasmen. OgHOMEpHBIE
HaIOPHBIE MTOTOKHU YKHUIKOCTEH
H Ta30B.
OnHOMepHBIE HATTIOPHBIE OIIK-1.4,
6.1. o 2 10 12
TOTOKH >KMIIKOCTEH M Ta30B. OIIK-1.5
7. |7 paznen. OcHoBsl
MOJEJIUPOBAHUS
TUAPABINYECKUX SBICHUM.
OCHOBBI MOJICTTUPOBAHUS OIIK-1.4,
7.1. N 2,2 2,2
TUIPaBINYECKUX SBIICHHI. OIIK-1.5
8. |8 pasmen. Unas koHTakTHas
pabota
OIIK-1.4
1. [Muas xonTakTHas padora ,
8.1. |1 5 0,8 OITK-1 5’
9. |9 paznen. Konrpois
OIIK-1.4
9.1. | 3auer 4 h
OIIK-1.5
5.1. Jlekuuu
No | HammenoBanue paszaena o
. HanmMeHnoBaHue 1 KpaTKoe COAEp:KaHue JTEKIIUI
pasn W TEMBI JEKIIUH
OcHoBHbIE (PU3NUYECKUE CBOWCTBA KHUIKOCTEH U ra30B
OcHoBHBIC QU3NIECKUE | OnpeneneHne NpeaMeTa, Kak HAydHOH AUCIUILIHHEBL [IpuMeps!
1 CBOHCTBA XKUJKOCTU M | yCIIOJIB30BAaHUsI 3HAHUN TPUKIIATHOW MEXAHUKH KUJIKOCTHU U rasza B
rasa o0mact cTpouTenseTBa. CBSI3b Kypca CO CMEKHBIMU AUCHUTUIMHAMU.




Kpartkue ucropuueckue cBeieHust 0 pa3BuTHH Hayku. OOBEKT N3yUCHHUS,
(hU3UYIECKOe CTPOSHUE KUIKOCTEH M ra3oB. [ MmoTe3a CIuIONIHOM Cpebl.
®uU3NYECKUE CBOMCTBA: MIIOTHOCTD, YACIbHBIN BEC, OTHOCUTEIIbHBIC
TJIOTHOCTh U YICTBHBIN BEC, CKUMAEMOCTh, TEKY4€CTh, BI3KOCTb.
NneanpHbie U peanbHbIC )KUIKOCTH. HeHbIOTOHOBCKUE XUAKOCTH. CHITBI,
JEHCTBYIOININE B KUIKOCTAX U Ta3ax.

CuiioBoe BO31€ICTBUE
MOKOSIIENCS JKUIKOCTU
Ha IVIOCKUE U
KPUBOJIMHEHHbBIC
MTOBEPXHOCTH.

CuioBoe BOSHeﬁCTBHe HOKOHmeﬁCH KHUIKOCTHU Ha IINIOCKUE U
KpHBOJ’IHHCﬁHHC IIOBCPXHOCTH.

AHaJUTHYECKUH CITOCO0 OIpeACIICHUA NaBJICHUA HA INIOCKHUE
ITOBEPXHOCTH. L[CHTp JaBJICHUA U ONPEACICHUE €TI0 KOOpAUHAT. Cuma
JaBJICHHS Ha KpHBOHHHeﬁHBIe ITOBEPXHOCTH. Teno JaBJICHHA. L[eHTp
JaBJICHHA.

OCHOBBI KHHEMATHUKH U
JUHaAMUKHN ) KUAKOCTHU U
rasa.

OCHOBBI KHNHEMAaTUKH U IMHAMUKH KUAKOCTHU U Ta3a.

JIBa MeTO/1a U3Y4EHUS KUAKOCTH U Ta3a, Kiaccu(uKaus BHIOB
JBUKEHUs, TPACKTOPHS U JINHUS TO-Ka, JIEMEHTapHas CTpyiika. Buxpesas
JMHUA, BUXpeBOH MHYP. [I0TOK U ero anemMeHTsl. Y paBHEHHE
HEPa3pBIBHOCTU MOTOKA B AH(PepeHInanbHON U THAPABIMYECKON
¢dopmax. Cuitbl, AEHCTBYIONHE B KUAKOCTSIX. JJuddepenimansapie
YpaBHEHHUSI IBUKEHUS HEBSI3KOM KUJIKOCTH (ypaBHEHHUs Dijiepa) U Ux
MHTETPAJIbI I Pa3Iu4HbIX CIydacB. Y paBHEHUE bepHym i cTpyiku
HEBSI3KOW U BSI3KOW KUIKOCTHU. ['eoMeTpudecKkas u 3HEpreTuyecKas
MHTEpIpETAUs ypaBHEHNS bepHyIUIH, Mbe30METPUUYECKUI U
TUAPABIMYECKUM YKIIOHBI. Y paBHEHUE bepHyuM 11 MOTOKA BA3KON
XKUJKOCTU U METOJIbI €ro npuMeHeHus. KoamuecTBo IBUKEHUS U
KMHETUYECKasi SHEPTUsl MOTOKA KUAKOCTU. HanpspkeHue cuil BI3KOCTH.
VYpasuenne HaBbe-Ctokca Aiis BA3KOM KUIKOCTH. TypOYIeHTHOCTD U ee
XapaKTEepPUCTUKH, ypaBHeHUs PeliHonbaca. YpasHenue bepnyium s
ra3os.

I'mppaBnnueckue
CONPOTHUBIICHHUS IIPU
JBUKEHHUH KUJKOCTU U
rasa.

['unpaBnuueckre CONpOTUBIECHUS NPU ABMKEHUHU KUJIKOCTHU U rasa.

Buapl runpaBnuyeckux conpoTuBieHui. O0IIMe 3aBUCUMOCTH IS
olpezieNieHus IOTepb Haropa B oHOMepHbIX moTokax (1lle3u, BeiicOaxa,
Hapcu-Beiicbaxa). JlamuHnapHoe U TypOYJICHTHOE ABUKEHUE KUIKOCTH.
OcHOBHOE ypaBHEHHE PAaBHOMEPHOTO JIBUKEHUS )KUJIKOCTH.
Pacnipenenenue kacaTenpbHbIX HAIIPSKEHUN U CKOPOCTEN ITPH JIAMUHAPHOM
paBHOMEpPHOM JBHXEHHUH B Tpybax. @op-myna [lyaseiins u 3HaueHue
koa(durmenta lapcu npu taMmuHapHOM JABKeHHUU. OOIIIMEe CBEACHUS O
TypOyJIeHTHOM JBMKEHUU. PactipesienieHne KacaTelnbHbIX HAPSKEHUN 1
cKopocTell B TypOyneHTHOM noToke. [IpakTrueckue popmynsl 1is pacyera
MOTEPH Haropa U Mpodusisi CKOPoCTe B Tpydax mpu TypOyJIEHTHOM
JBIKEHUU. 3aBUCUMOCTH I onpenenenus kodddurumenta [le3n.
MecTtnble notepu sHepruu. OOume cBeieHus. 3aBUCUMOCTH JIIsI
oTpezieNieHus IOTepb Hallopa MpU N3MEHEHUN CEUYEHHUS U HalpaBlIeHUS
MoTOoKa. B3auMHO€ BIIMsIHME MECTHBIX CONPOTUBIICHHI. BiusHue yncna
PeitHonpca Ha 3HaueHUE KOAGHHUIIEHTAa MECTHOTO COMTPOTHUBIICHHS.

5.2. IlpakTuyeckue 3aHsATHS

HaumenoBanue pasaciia

pJ::H U TEeMbI IPAKTHYECKAX HaumenoBanue u coaepkanue NPakTUUECKUX 3aHATUN
3aHSATUN
PaBHOBecHE JXUAKOCTEH 1 Ta30B
IM'uapocTaTuyeckoe naBieHue u ero cBoictra. uddepennmanbapie
2 PaBHOBecHe xuaKocTel | ypaBHEHUS paBHOBeCHs )KUIKOCTH. OCHOBHOE yPaBHEHHE THIPOCTATHKH,

" rasoB

€ro TeOMETPUUYECKOE U IHEPTEeTHUECKOe ToJIKOBaHue. PaBHOBecHe
JKUKOCTH U Ta3a B MOJIE CHJIIBI TSDKECTU. OTHOCUTEILHEIN ITOKOU




KHUJIKOCTH U ra3a. EquHuIel, Xapakrepusyromniue napieHue. [IpuOopsl mis
M3MEPEHHUS JaBJICHHS U Bakyyma. [ paduyeckoe n3o0pakeHue
pacrpeeneHus THAPOCTATHUECKOTOo AaBlieHus. PactipenencHue JaBneHus
B TIOKOSITIIEMCSI Ta3e.

OCHOBBI KHHEMATHKH 1

OCHOBBI KHHEMATHKH 1 JNMHaAMHWKH XUAKOCTH U ra3a.

4 | DMHAMUKH )KUJIKOCTU U
rasa.
Onuomepuble HanopHble | OTHOMEPHBIE HAIIOPHBIE IIOTOKHU JKUJIKOCTEN U Ta30B
6 IIOTOKH KUAKOCTEN U

Ira30B.

5.3. CamocTosiTennbHas paboTa 00yJaroImmXCcs

Ne
pas3n

HaumenoBanue paznena
JUCHUITIIIMHBI 1 TEMBI

CopepxaHue caMOCTOSITEIbHON pabOThI

OcHoBHbIE pU3NYECKUE
CBOMCTBA KUAKOCTU U
raza

OcHoBHBIE (PU3NUECKHE CBOMCTBA KHUJIKOCTEH U ra3oB.

OOBeKT u3ydeHus1, PU3NIECKOe CTPOCHHE KUKOCTEH 1 ra30oB. [ mnore3a
CIUIOIIHOM cpebl. PU3NYECKUE CBOMCTBA: INIOTHOCTD, YACIbHBIN BEC,
OTHOCHTEIIBHBIE TUIOTHOCTh M YAEJIbHBIA BEC, CKUMAEMOCTh, TEKY4EeCTh,
BSI3KOCTb. M 1eanbHble U peasibHbIe KUIKOCTU. HEHBIOTOHOBCKHE
xuakoctu. Cuiibl, 1EHCTBYIOIINE B XKUIKOCTAX U ra3ax.

PaBHOBecHe XUIKOCTEN
U ra3oB

PaBHOBeECHE KUIKOCTEN U Ta30B.

I'anpocraTudeckoe aaBiieHUe U ero cBoicTBa. JuddepeHnuansabie
YpaBHCHUA paBHOBECUA KUAKOCTH. OcHoBHOE YpaBHCHHUE TUAPOCTATUKH,
€ro reOMETPUYECKOE U IHEPreTHYECKOe ToJIKoBaHue. PaBHoBecue
KHUAKOCTHU U rasa B IIOJIC CHUJIBI TAXKECTH. OTHOCUTEILHBIN ITOKOH
KUJKOCTH U Taza. Enunuiipl, Xapaktepusyroue nasienue. [Ipubopsr mms
U3MEepeHus JaBleHus U Bakyyma. ['paduueckoe nzoOpaxkenue
pacnpesieNieHus THAPOCTaTUIECKOro JaBieHus. Pacnpenenenre naBieHus
B MOKOSAILEMCS ra3e.

CuitoBoe BO3JEHCTBHE
MOKOSAIIENCS JKUIKOCTH
Ha IVIOCKHE U
KpUBOJIMHEHHBIE
MTOBEPXHOCTH.

CunoBoe BO3JICHCTBUE MOKOSAIIEHCS KUAKOCTH Ha INIOCKUE U
KpHBOJ’IHHGfIHLIC ITOBCPXHOCTH.

AHAINTHYCCKHI CITOCOO ONIpCACIICHUA NaBJICHUA HA INIOCKUC
ITOBCPXHOCTH. ]_[eHTp JAaBJICHUS U OIIPEACIICHUC €TO KOOPAUHAT. Cuna
JAaBJICHHA Ha KpHBOJ’IHHCfIHBIG IMOBCPXHOCTH. Teno naBneHwus. HCHTp
JaBJICHH .

OCHOBBI KUHEMATHKHU 1
JUHAMUKHN XKUAKOCTHU U
rasa.

OCHOBBI KHUHEMAaTUKH U IUHAMUKH KUAKOCTHU U Ta3a.

JlBa MeToa U3y4yeHUs! )KUJKOCTH U ra3a, Kilaccu(uKaius BUJI0B
JBUKEHUs, TPACKTOPHS U JINHUS TO-Ka, dJIEMEHTapHas1 cTpyiika. Buxpesas
JHUA, BUXpeBOH MHYP. [I0TOK M ero anemMeHThl. Y paBHEHHE
HEpa3pbIBHOCTU MOTOKA B JU((HepeHIINATbHON U THAPABINYECKON
dhopmax.

Cuutbl, neiicTByronue B )XuAKoCTIX. Juddepennpanbabie

ypaBHEHHMS JBM)KEHUS HEBSA3KOU )KUIKOCTHU (ypaBHEHHs Diiepa) U Ux
MHTErPAJIbl JIs Pa3iIu4HbIX CIIy4acB. Y paBHeHUE bepHyiun Ui cTpyiiku
HEBSI3KOW U BSI3KOU KUIAKOCTH. ['eomeTprueckas U SJHEpreTudecKas
UHTEpIIpeTalys ypaBHEHUs bepHyIln, Ibe30METPUYECKUN U
TUAPABIMYECKHUM YKIIOHBI. Y paBHEeHHE bepHyuM U1 TOTOKA BA3KON
KHUJKOCTU ¥ METOABI €r0 NpuMeHeHus. KonndyecTBo ABMKEHUA U
KMHETUYECKask YHEPTUs IOTOKA KUAKOCTU. HanpsikeHue cuil BA3KOCTH.
VYpasaenne HaBbe-CTokca Aiis BA3KOHM KUAKOCTH. TypOYJIEeHTHOCTD U €¢
XapaKTEePUCTUKHU, ypaBHEHUs PeliHonbaca. YpaBHeHue bepHyiuum st
ra3os.

I'mppaBnuueckue
COIIPOTUBIICHUS TIPU

. FI/I,Z[paBJ'II/ILICCKI/Ie CONIPOTUBJICHUS ITPU ABUKCHUU KUJIKOCTHU U ra3a.
I[Ba MCTOOdA U3YUCHUS ) XKUAKOCTH U ra3a, KHaCCI/Iq)I/IKaI_[I/ISI BUO0B




JIBIKECHUU KUIKOCTH U
rasa.

JBUKEHHUSI, TPAEKTOPHS U JIMHUS TO-Ka, dJIEMEHTapHas cTpyika. Buxpepas
JIMHUS, BUXpEBOU HYP. [I0TOK U ero 35emMeHThl. Y paBHEHUE
HEPa3pbIBHOCTU MOTOKA B UG dHepeHIINaTbHON U THIPABINYECKOM
dbopmax.

Cwbl, neiicTByromue B )xuakoctsx. Juddepennmanbabie

YpaBHEHUS JBUKEHUS HEBSI3KOH JKUIKOCTH (ypaBHEHUs Dijiepa) U Ux
WHTErpaJIbl 1JIs1 Pa3audHbIX CiIydaeB. Y paBHEeHUE bepHyinu aid cTpyiiku
HEBSI3KOW U BSI3KOW KUIKOCTHU. ['eomeTprueckas u 3HepreTuyecKas
WHTEpIpETaLNs ypaBHEHHs bepHyIUIH, Mbe30METPUUECKUI U
TUJIPaBINYECKUN YKIIOHBI. Y paBHeHUE bepHyun u1s OTOKA BA3KOM
JKUJKOCTU U METOJIbI €ro npuMeHeHus. KoamuecTBo IBUKEHUS U
KMHETUYECKasi SHEPIUsl I0TOKA KUAKOCTU. HanpskeHue cuil BA3KOCTH.
VYpaBuenue HaBbe-CTokca a1 BA3KOH kuakocTH. TypOylIeHTHOCTD U ee
XapaKTEepUCTUKH, ypaBHeHUs PeliHonbaca. Ypasaenue bepHymm s
ra3os.

OI[HOMCprIe HAIIOPHBIC
MOTOKHU KHJIKOCTEH U

OpnHoMepHbIE HalOPHBIE IOTOKHU KUAKOCTEN U ra3oB

Turbl OTBEPCTHII U HACAJOK, BUABI CKaTHs CTpyH. McTeuenue uepes
MaJible OTBEPCTHSI B TOHKOM CTEHKE IPH IIOCTOSHHOM Harope. Tpaekropust
BBITEKatowIeH cTpyn. Mcredenne sxuKocTu yepes 00JIbIIne OTBEPCTHS
IIPU [TOCTOSIHHOM U [IEPEMEHHOM Haropax. VMcreuenue uepes Hacaku pu
IIOCTOSIHHOM HaIllope, BakyyM B Hacajkax. McTeueHue ra3oB, KpuTHUECKast
CKOpOCTh HcTeueHus. [IpakTrueckue peKoMeHJalku 110 OIpeIEICHUI0
3HaYeHn’ K03 (pumeHToB pacxona u ckopoctu. HesaroruieHHbIE CTPYH
BA3KOHN kuaKkocTH. OCHOBHBIE XapaKTEPUCTUKH HE3aTOIIIEHHON CTPYH.

Tasos. Knaccugukaius Tpy6onpoBooB. PacueT mpocTbiX, KOPOTKUX M JUTMHHBIX
TpyOoIpoBooB. [ToHATHE O pacuere ceTeil TPyOOIPOBOIOB.
['unpaBnuueckuil pacyet TpyOOIpOBOJOB IIPU TPAHCIOPTUPOBAHUU
IByX(a3HbIX MOTOKOB. [IBIKeHME ra3oB 1Mo Tydam. bonbmme yckopenus,
KOJIOAHUs TaBIICHUI U YPOBHEH B HAIIOPHBIX cHcTeMax. [ uapaBinyeckuit
ynap B Tpy0ax, popmyna XKykoBckoro. J[aBneHue cTpyu KUAKOCTU Ha
TBEP/bIE TOBEPXHOCTH.
OcHoBBI OcHOBBI MOJIENTMPOBaHUS
MOJIETTUPOBAHUS
TUIPaBIMYECKUX

SIBJIEHUH.




6. MeToauyeckue MaTepUAaJIbl JAJIsl CAMOCTOSTEIbHOI PadoThl 00y4aIOIIMXCH MO TUCHUTIIHHE
(MoayJi10)

MGTOI[I/I‘ICCKI/IG YKa3aHusd 0Jisd 06yqa}oumxc;{ 10 OCBOCHHUIO JUCIHUIIIINHBI

IIporpaMMo# IUCHUIUIMHBI IPELYCMOTPEHO IIPOBEICHUE JICKIIMOHHBIX 3aHATUH, HA KOTOPBIX AAETCS
OCHOBHOM CHCTEMAaTU3UPOBAaHHBIN MaTepuai, MPaKTUYECKUX U J1a00OpaTOPHBIX 3aHATUM, IPeIO0Iaralonmx
3aKperieHHe N3y4eHHOI0 MaTtepuaia i GOpMUPOBAHUE Y 00yUarOIUXCsl HEOOXO0AUMBIX 3HAHUN, YMEHUHN U
HaBbIKOB. Kpome Toro, BaxHEHIINM 3TalioM U3y4eHMsl JUCLUIUIMHEIL SBISIETCS CAaMOCTOsITeNIbHAs paboTa
00y4aroIuxcsl ¢ UCIOJIb30BAaHUEM BCEX CPEACTB U BO3MOKHOCTEN COBPEMEHHBIX 00pa30BaTeIbHbIX
TEXHOJIOTUH.

B 00BbeM camocTOATEIbHOM pabOoThI 110 JUCUUIUIMHE BKIIOYACTCS CIEIYIOLIEe:

- I3y4YCHHE TEOPETUYECKUX BOIIPOCOB 10 BCEM TEMaM JUCLUILINHBL,

- IOATOTOBKA K MPAKTUYECKUM 3aHATHUAM;

- MOJITOTOBKA K BBITIOJIHEHUIO KOHTPOJIBHBIX PadoT;

- BBITMIOJIHEHUE pacueTHO-rpaduyeckoit padotsl (PI'P);

- IOATOTOBKA K 3K3aMEHY.

3a10roM yCHemHoro OCBOEHUs ATON AUCLHUIIIMHBI SBJISETCS 00513aTEIbHOE MOCEIICHNE
JEKIMOHHBIX U IPAKTUUECKUX 3aHATUH, TaK KaK MPOIMYCK OJHOro (TeM 0oJiee, HECKOJIbKUX) 3aHATHI MOXKET
OCJIO)KHUTH OCBOEHHE pa3ieoB Kypca. Ha mpakThueckux 3aHATUSX MaTepual, U3JI0KEHHbIN Ha JEKIUsX,
3aKpeTIseTCs BBIIOJIHEHUEM KOHTPOJIBHBIX padoT 110 TeMaM JUCHMILIMHBL coriacHo PIT/I.

[Ipucrynas Kk U3y4eHUI0 JUCIUILINHBL, HEOOXO0IMMO B IIEPBYIO OYEPEb O3HAKOMUTHCS
conepxkanueM PITJL nyist cTyieHTOB 3a0uHOM popMBbI 00yUEHUS, a TAK)KE METOIMYECKUMH YKa3aHUSIMU 110
OpraHM3aIi CAaMOCTOSATEIbHON PadOTHI ¥ MOATOTOBKH K MPAKTUYECKUM 3aHSATHUSM.

[Ipu noAroToBKE K NPAKTUYECKUM 3aHATUSAM U B pAMKaX CaMOCTOSITENIbHOM pabOThI 110 U3YyUEHUIO
JUCIUILIMHBI 00y4aroIuMcss He00X0JUMO:

MTOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHATUU MaTepuai U JOMOJIHUTD €ro C Y4ETOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPBHI;

IIPU CaMOCTOSTEIbHOM U3Y4YE€HUU TEOPETUUECKOI TEMBI ClIeNaTh KOHCIIEKT, UCIOJIb3Ys
pexomenioBanHbie B PIIJ] ncTouHnku.

7. OneHOYHBIE MAaTePHAJIbI VIS IPOBEICHUs TEKYLIEro KOHTPOJIs YCIIeBAeMOCTH U IIPOMEKYTOYHOM
arrecTalMu 00y4aroIMXCH M0 JUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIINH € yKa3aHUEM 3TANOB X (POPMUPOBAHUS B MPOIIECCE OCBOCHUS AUCIUITINHBI

Kox u HaumenoBanue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
WHJMKATOpa KOHTPOJIUPYEMOM
n/m (Moyist) CcpeacTBa
KOMIICTESHITUH

OcHoBHBIE (PH3HYECKHE CBOMCTBA JKUJIKOCTH

1 ¢ . OTK-14, OTIK-15  |recr
M rasza

2 |PaBHOBecHe XUAKOCTEN U Ia30B OIIK-1.4, OIIK-1.5 TeCT
CunoBoe BO3CiCTBUE MOKOSIICHCS

3 | KUAKOCTU HA TIOCKHE ¥ KPUBOJIHMHEHHbBIE OIIK-1.4, OIIK-1.5 TECT, 33aJ1a4uu
MMOBEPXHOCTH.
OCHOBBI KHHEMATUKH U JUHAMUKH

4 & OIIK-1.4, OIIK-1.5 TECTHI
JKHJIKOCTH U Tas3a.
I'unpaBnuyeckre CONPOTUBIIEHUS IIPU

5 AP p p OIIK-1.4, OIIK-1.5 TECThI
JBHIKCHHUU JKHIKOCTH U Ta3a.

HOMEPHBIE HAITOPHEIE TIOTOKHU KUIKOCTEH

g |CO/WHOMEPHBIC HANOPHAIC MIOTO srocte OIIK-1.4, OTTK-1.5 TecThr

M Ta30B.
HOBBI MOJIETUPOBAHUS THAPABINYECKUX

7 |OcHoBE MORCTMPO P ec OITK-1.4, OTIK-1.5 TeCTHI
SIBIICHUH.

8 |WHas xonTakTHAs pabora OIIK-1.4, OIIK-1.5

9 [3auer OIIK-1.4, OIIK-1.5




7.2. TuroBbie KOHTPOJIBHBIC 3aIaHHSI UM WHBIC MaTePHAJIbl TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH,
HEOOXOIMMBIE /ISl OIICHKH 3HAHWM, YMEHUW W HABBIKOB U (MJIM) OMbITa MPOoheCCHOHATBHON NeITeIbHOCTH,
XapaKTEPU3YIOIINX ATarbl (OPMUPOBAHUS KOMITETCHIIUH B MPOIECCE OCBOCHHS TUCIIATUTHHBI

JUTsI IPOBEPKH CPOPMUPOBAHHOCTH MHANKATOpa noctwkenus komnereniun  OITK-1.4; OIIK-1.5

1. Uto Takoe KUIAKOCTh?

a) pusuveckoe BeecTBo, CriocCOOHOE 3aMOIHATh yCTOTHI,

0) (hmu3mUeckoe BEIeCTBO, CIIOCOOHOE U3MEHSITH (POPMY TIOJT JCHCTBHEM CHIT;
B) (PM3MUECKOE BEIIECTBO, CIIOCOOHOE U3MEHSATH CBOM 00BEM;

2. Kakas u3 oTuX )KUIKOCTEHN HE SIBIISIETCS KaleJILHON?
a) pTyTh;

0) KEpPOCHH;

B) HE(Th;

T) a30T.

3. Kakas u3 3TUX )XHJIKOCTEH HE SBISETCS ra3000pa3Hoit?
a) )KUJIKUH a30T;

0) pryTs;

B) BOZIOPOTI;

T') KUCJIOPOT,

4. PeaibHOM KUIKOCTHIO HA3bIBAETCS KUIKOCTh
a) HE CYIIECTBYIOIIAs B IPUPO/IE;

0) HAXOAIIASICS IIPU PEATHHBIX YCIIOBHUSX;

B) B KOTOPOU MPUCYTCTBYET BHYTPEHHEE TPECHHUE;
T') crocoOHast OBICTPO UCTIAPSATHCS.

5. U neanbHO )KUIKOCTHIO HA3BIBAETCS

a) )KUAKOCTb, B KOTOPOU OTCYTCTBYET BHYTPEHHEE TPEHUE;

0) KHUAKOCTh, TOAXOAIIAs A1 TPUMEHEHHUS,

B) KHUIKOCTh, CIOCOOHAsT CXKUMAThCS,

T') KUJKOCTb, CYIIECTBYIOIIAsl TOIBKO B ONPEACICHHBIX YCIOBHUSX.

6. Maccy XHIKOCTH 3aKJIFOUEHHYIO B €IMHUIIE 00beMa Ha3bIBAIOT
a) BECOM;

0) y/IeTbHBIM BECOM;

B) yJ€JIbHOMN IUIOTHOCTBIO;

I') IJIOTHOCTHIO.

7. C:)KUMaeMOCTb 3TO CBOMCTBO KUIKOCTH

a) U3MEHSITh CBOIO (DOpPMY MO/ IeCTBUEM JaBIICHUS;

0) U3MEHATH CBOM 00BEM IO JICHCTBUEM JaBJICHUS;

B) COIIPOTHUBIISATHCS BO3JCHCTBUIO IaBICHUS, HE U3MEHSS CBOIO (hopMy;
') U3MEHATH CBOM 00beM 0e3 BO3JICHCTBHS JIaBIICHHUS.

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

0) k03¢ purmeHTOM TeMIepaTypHOTO CKATHS;
B) KOO(PPUITMEHTOM TIOIKATHUS,

r) K03 PULIEeHTOM 0OBEMHOTO CIKATHSL.

9. BSI3KOCTB JXKUIKOCTH DTO
a) CIIOCOOHOCTH COMPOTHUBIISITHCS CKOTBKEHHUIO UITH CABUTY CJIOEB JKUJIKOCTH,
0) CHmoCcOOHOCTH MPEOA0IEBATh CUTY TPEHHUS KUAKOCTH MEXKTY TBEPABIMU CTCHKAMU;



B) CIIOCOOHOCTH MepeTeKaTh MO MOBEPXHOCTH 33 MUHUMAIbHOE BPEMS.

10. KunemaTtrueckuii KO3 GHUIMEHT BI3KOCTH 0003HAYAETCS TPeUECKOr OYKBOM
a)v,
0) W,

B)1;
r)T.

11. dunamudeckuii Ko3pPuImeHT BI3KOCTH 0003HAYAETCS TpeuecKol OyKBOH
a)v;
0) W,

B)1;
)T

12. BA3KOCTb XUAKOCTU IPU YBEINYEHUH TEMIIEPATYPbI
a) YBEIIMYMBACTCH,

0) yMCHBIIIAETCS;

B) OCTAeTCsl HEU3MEHHOM;

I') CHayaja yMEHbIIAeTCs, a 3aTEM OCTAETCsl [IOCTOSHHOM.

13. IHTEHCUBHOCTb MCTIAPEHUS KUIKOCTH HE 3aBUCUT OT
a) OT JaBJICHUS;

0) ot BeTpa;

B) OT TEMIIEpaTyphl;

14. Kak Ha3bIBatOTCS pa3fieibl, HA KOTOPbIE JEIUTCS TUIpaBiInKa’?
a) TUAPOCTAaTHKA M THIPOMEXaHHUKa;

0) ruapoMexaHuKa U TUAPOJUHAMUKA,;

B) THIPOCTAaTUKA U THAPOAMHAMUKA,

I') TUAPOJIOTHS U THAPOMEXaHUKA.

15. Paznen rusipaBivky, B KOTOPOM pacCMaTpUBAIOTCS 3aKOHBI PABHOBECHUS JKHUJIKOCTH Ha3bIBaeTCA
a) TUAPOCTATHKA,

0) TUIPOIMHAMUKA;

B) TUJIpOMEXaHHKA

16. 'mapocTaTyeckoe NaBiIe€HUE - 3TO JaBICHUE IPUCYTCTBYIOIIEE
a) B IBUKYIIEHCS KUTKOCTH;

0) B IOKOSIIIIEHCS )KUIKOCTH;

B) B )KHMJIKOCTH, IOMEIIEHHOI B pe3epByap.

17. Kakne 9acTHIIbI )KUJKOCTH UCTIBITHIBAIOT HAMOOJIbIIIEE HANIPSKEHHUE COKATUS OT JACHCTBUS
TUAPOCTATUYECKOTO JaBICHUS?

a) HaXOAIIMECsS Ha IHE pe3epByapa;

0) HaxoasIIIHMecst Ha CBOOOHOM MTOBEPXHOCTH;

B) HaxosImuecs y O0KOBBIX CTEHOK pe3epByapa;

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

18. IlepBo€ CBOMCTBO rMAPOCTATUYECKOTO JABJICHUS TIACUT

a) B JIFOOOM TOYKE KMIKOCTH THIPOCTATUUECKOE JaBICHUE IEPICHANKYISIPHO TIIOMIAIKE
KacaTeJIbHON K BBIJICJICHHOMY 00BEMY M JICUCTBYET OT pacCMaTpUBaeMOro o0bemMa;

0) B M000H TOUYKE KUIKOCTU THAPOCTATUIECKOE JTABJICHHUE MEPIICHIUKYIISIPHO TUIOIIAIKE
KacaTeJIbHON K BBIJICJICHHOMY 00BEeMY U ICCTBYET BHYTPh pacCMaTPHUBAEMOTO 00bEMa;

B) B K&XJIOM TOYKE KUJIKOCTU THAPOCTATUIECKOE JTABJICHHE IEUCTBYET MapalIeIbHO TUIOIIAIKE
KacaTeJIbHOW K BBIJICJICHHOMY 00beMY U HAIIPaBJICHO MPOU3BOJILHO;

') TUAPOCTATUYECKOE AaBICHIUE HEM3MEHHO BO BCEX HAIPABJICHUSIX U BCETJa MEPICHAUKYIISPHO B



TOUKE €ro MPHUJIOKEHHUS K BBIICIIEHHOMY 00bEeMY.

19. Bropoe cBONCTBO r'MAPOCTaTUYECKOTO JABIECHUS [IaCUT

a) TMAPOCTATHYECKOE JaBJICHUE TOCTOSHHO M BCETIa MEPIEHINKYIISPHO K CTEHKaM pe3epByapa;
0) TUAPOCTATHYECKOE AABJICHHE U3MEHSETCA TPU U3MEHEHUN MECTOTIOJIOKEHHS TOUKH;

B) TUAPOCTATHYECKOE AABJICHHE HEM3MEHHO B TOPH30HTAIBHOM TIIOCKOCTH;

I') TUIPOCTATHYECKOE JaBJIEHUEe HEU3MEHHO BO BCEX HAIPABICHUSX.

20.YpaBHeHHeE, MMO3BOJIAIONICE HAUTH THAPOCTATUYCCKOE JTABJICHHUE B JIFOOON TOYKE
paccMaTpuBaeMoro oobemMa Ha3bIBaeTCs

a) OCHOBHBIM ypaBHEHHEM THIPOCTATHKU;

0) OCHOBHBIM YPaBHCHHEM THIPOIMHAMHUKHY;

B) OCHOBHBIM YpPaBHEHHUEM THAPOMEXaHUKH;

I') OCHOBHBIM YPaBHEHHEM THIPOIMHAMHYECKON TEOPHH.

21. OcHOBHOE ypaBHEHHE T'UAPOCTATUKH [103BOJISIET

a) OIpPEeAETATh AaBJIEHHE, IeiiCTBYOIIEEe Ha CBOOOAHYIO TOBEPXHOCTb;

0) onpenenaTh JaBJICHUE HA JHE pe3epByapa;

B) ONPEJIEIATH IaBJICHUE B JIIOOOH TOUYKE pacCMaTpUBAEMOro 00beMa;

I') ONIpeNeNIATh AaBJICHUE, IEHCTBYIOIIEE Ha TOTPYKEHHOE B KHUJIKOCTb TEJIO.

22. Yemy paBHO THPOCTATHIECKOE JABIICHHUE MIPH IITyOMHE MOTPYKEHUSI TOUKH, PABHOH HYITIO
a) 1aBJICHUIO HaJ CBOOOIHOM MOBEPXHOCTHIO;

0) Ipon3BeICHNI0 00beMa KHJIKOCTH Ha €€ TUIOTHOCTE;

B) pa3HOCTH JIaBJICHUI HA JHE pe3epByapa U Ha €ro MOBEPXHOCTH;

F) MMPOU3BCACHUIO INIOTHOCTHU KUAKOCTHU HaA €€ YZIGJH)HI)II;'I BEC.

23. "JlaBiieHue, IPUIOKEHHOE K BHEITHEN MTOBEPXHOCTHU JKUJIKOCTH, IEPEAACTCSI BCEM TOYKaM 3TOM
JKUJIKOCTH 110 BCEM HAIPABJICHHUAM OJIMHAKOBO"

a) 9TO - 3aKkoH Hpr0TOHA;

0) oTo - 3aKoH Ilackans;

B) 3TO - 3aK0oH Hukypan3e;

T') 3TO - 3aKOH JKYKOBCKOTO.

24. I1oBepXHOCTb YPOBHSI - 3TO

a) TOBEPXHOCTh, BO BCEX TOYKAX KOTOPOH JIaBICHNE H3MEHSETCS 110 OJJMHAKOBOMY 3aKOHY;

0) MOBEPXHOCTh, BO BCEX TOUKAX KOTOPOMU JIaBJIEHHNE OJIMHAKOBO;

B) MIOBEPXHOCTH, BO BCEX TOUKAX KOTOPOU JAABIICHHE YBEITHMUUBACTCS MIPSIMO MPOITOPIIMOHAIBHO
yZaJIe€HUI0 OT CBOOOIHON MOBEPXHOCTH;

') cBOOO/IHAsI TOBEPXHOCTh, 00pa3yrolascs Ha TPaHMIIEe pa3jiesia BO3AYIIHOW U KUJIKON Cpel pU
OTHOCHTEJIEHOM MTOKOE JKUIKOCTH

25. Kak npuioxeHa paBHOJEHCTBYIOIIAS THIPOCTATUIECKOTO JaBICHUS OTHOCUTENBHO IICHTpa
TSDKECTH MPSMOYTOJIHHOM OOKOBOM CTEHKH pe3epByapa’?

a) HUXKE;

0) BhIIIIE;

B) COBIIAJIa€T C LIEHTPOM TSHKECTH;

') CMEILIEHA B CTOPOHY.

26. CiocoOHOCTH MJIABAIOIIETO TENa, BRIBEICHHOTO U3 COCTOSIHUSI PABHOBECHSI, BHOBh
BO3BPAIIATHCS B 3TO COCTOSTHHE HA3bIBAETCS

a) YCTOMYMBOCTHIO;

0) OCTONYHMBOCTEHIO;

B) TUIaBY4ECTHIO;

') HETOTOIUISIEMOCTBIO.



27. BonousMeuieHue - 310

a) 00beM KHJIKOCTH, BBITECHSIEMBIN CYTHOM IPHU TIOJTHOM MOTPYKEHUH;

0) BeC KHUIKOCTH, B3ITOI B 00bEMe CyIHa;

B) MaKCUMAJIbHBIN 00BEM JKUJKOCTH, BEITECHSIEMBIH TIABAIOIIAM CYTHOM;
T') BeC )KHUJIKOCTH, B3ATOH B 00beMe MOTPYKEHHOW YacTH CyTHA.

28. Ecnu cyHO BO3BpaIIaeTcsi B UCXOIHOE IOJI0KEHUE MTOCIIE ISHCTBHS OMIPOKHIBIBAIOIICH CHITHI,
METaleHTPUYECKasl BHICOTA

a) UMeeT TOJI0KHUTEIHHOE 3HAUCHHE;

0) UMeeT OTPHIIATEIIPHOE 3HAUYCHHUE;

B) paBHa HYIIIO;

T') YBEJIMUYUBACTCS B TIPOIIECCE BO3BPAIICHUS CYJHA B UICXOIHOE TIOJIOKCHHUE.

29. Ecnu cyaHo nocie BO3/IeUCTBHS OTPOKUIBIBAIOIIEH CHIIBbI TPOIOJKACT JadbHEHIIee
OIMMPOKHUABIBAHUEC, TO MCTALICHTPHUYCCKAA BbICOTA

a) UMEET MOJIOKUTEIBHOE 3HAUECHHUE;

0) MeeT OTpULIATEIFHOE 3HAUCHHE;

B) paBHA HYIIIO;

') YMEHbILIAETCS B MPOIECCE BO3BPAIICHHS CYJHA B HCXOIHOE MOJIOKEHHUE.

30. [IpoBenennas yepe3 00bEM KHAKOCTH MTOBEPXHOCTh, BO BCEX TOUKaX KOTOPOM JIaBJICHUE
OJIMHAKOBO, HAa3bIBACTCS

a) cBOOOHOM MOBEPXHOCTHIO;

0) MOBEPXHOCTHIO YPOBHS;

B) IOBEPXHOCTBIO MTOKOS;

I') CTAaTUYECKON TIOBEPXHOCTBIO.

31. OTHOCHUTENLHBIM ITOKOEM KHUIAKOCTH HA3bIBACTCA

a) PAaBHOBCCHUC KUAKOCTH IIPpU ITOCTOAHHOM 3HAUCHHUHU ﬂeﬁCTBYIOH_II/IX Ha HEC CHUJI TAKCCTHU U
HHCPLIUH,

6) paBHOBECHUC KUIKOCTHU IIPU IICPEMCHHOM 3HAUYCHUU IleﬁCTBYIOHJHX Ha HEC CUJI TAXKCCTH U
HHCPLIUHA,

B) PaBHOBECUC KUAKOCTU IIpU HEHU3MEHHOH CUJIe TSKECTH U U3MEHSIOILECS CHUIe HHCPpLUU;

r) paBHOBECHUC KUAKOCTHU TOJIBKO IIPpHU HEU3MEHHOMN CHJIE TSKECTH.

32. Bo BpamaromeMcs HUIMHIPUUYECKOM COCYyie CBOOOHAs TOBEPXHOCTh UMEET (OpMy
a) mapadoJIbI;

0) runepoOoIbL;

B) KOHYCa;

T') CBOOOTHASI TOBEPXHOCTH TOPH30HTANIHA.

33. [Inomaas NONepeyHOro CeYeHMs OTOKA, MEPIEHAUKYIISIpHAs HAlIPaBICHUIO IBUKEHUS
Ha3bIBACTCS

a) OTKPBITHIM CEYCHHEM;

0) )KUBBIM CEUCHHUEM;

B) MMOJIHBIM CEUYCHHEM;

T) IUIOIIA/Ib PacXo/ia.

34. Yactb nepuMeTpa )KMBOIO CEYEHMsI, OTPAaHUYEHHAs TBEPIBIMH CTEHKAMU HA3bIBAETCS
a) MOKpBI IepuMeTp;

0) mepuMeTp KOHTaKTa,

B) CMOYEHHBII TIEpUMETD;

T') TUJPABIMYECKUI TEpUMETP.

35. O6beM KUIKOCTH, MPOTEKAIOIINN 32 €IMHUILY BPEMEHH Yepe3 )KMBOE CEUeHUE Ha3bIBAeTC A



a) pacxoJI MOTOKa;

0) 0OBEMHBII MTOTOK;
B) CKOPOCTb IMOTOKA;

') CKOPOCTh pacxoa.

36. OTHOILIEHHE PacX0/1a KUIKOCTH K IIJIOMIAIU KUBOTO CEUCHUS HA3bIBACTCS
a) CPEeIHUN PACXOJ MOTOKA JKUIKOCTH;

0) CpenHsisi CKOPOCTh MOTOKA;

B) MaKCHMaJIbHasi CKOPOCTh MOTOKA;

I') MUHUMAaJIbHBIN pacxo/] MOTOKaA.

37. OTHOIIEHHE KUBOTO CEYCHHSI K CMOYCHHOMY MEPUMETPY Ha3bIBACTCS
a) TUIpaBINyYecKas CKOPOCTh OTOKA;

0) rUIPOIMHAMUYECKHI PacXo/1 MOTOKa;

B) pacxoJl IOTOKa;

T') TUAPABIMYECKUN painyc MOTOKA.

38. Eciiu ipu IBMKEHUH JKUKOCTH B TAHHOM TOYKE pyclia IaBJICHHUE  CKOPOCTh HE H3MEHSIOTCS,
TO TaKO€ JBM)KEHHE HA3bIBACTCS

a) yCTaHOBHBIIEMCS;

0) HEyCTaHOBUBIIIEMCS,

B) TypOyJCHTHBIM YCTaHOBUBIINMCS;

T) JaMHUHApHBIM HEYCTaHOBHBIIEMCSI.

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

a) JaMUHapHBIM;

0) cTalmoHapHBIM;

B) HEYCTaHOBUBIINMCS;

T) TYpOyJICHTHBIM.

40. TIpu ycTaHOBHBILIEMCS IBUKEHUHU, KPUBasi, B KAXKA0H TOUKE KOTOPOM BEKTOPa CKOPOCTHU B
JTAHHBIM MOMEHT BPEMEHH HaIPaBJIECHbI 110 KacaTeIbHOW Ha3bIBAETCS

a) TPaeKTOpUs TOKa;

0) TpyOKa TOKa;

B) CTpyHKa TOKa;

T') JUHUS TOKA.

41. TeyeHue >KUIKOCTH CO CBOOOTHON MTOBEPXHOCTHIO HA3bIBAETCS
a) YCTaHOBUBIIIEECS;

0) HarmopHoOE;

B) O€3HANOpHOE;

T') CBOOOIHOE.

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

a) 0e3HaNOPHOE;

0) HaropHoE;

B) HEYCTaHOBHBILIEECS;

T') HECBOOOAHOE (3aKPBITOE).

43. Unen ypaBuenust bepuymnnu, o603HauaemMblit OyKBO Z, Ha3bIBaeTCS
a) TEOMETPHUECKOM BBICOTOM;

0) MbE30METPUUYECKOI BBICOTOM;

B) CKOPOCTHOM BBICOTOI;

T') MIOTEPSTHHOMN BBICOTOM.



44. Unen ypaBuenust bepuyinu, 0003HauaeMblii BBIpa)KEHHEM Ha3bIBAETCS
a) CKOPOCTHOM BBICOTOI;

0) TeOMETPUYECKOI BBICOTOM;

B) IIb€30METPUYECKON BBICOTOI];

I') IOTEPSIHHOM BBICOTOM.

45. YUnen ypaBHeHus1 bepHyin, 0003HauaeMbIi BEIPAKCHUEM Ha3bIBACTCS
a) MbE30METPUIECKON BBICOTOM;

0) CKOPOCTHOM BBICOTOI;

B) TEOMETPUUYECKON BBHICOTOM;

I') TAKOTO YJeHa HE CYIECTBYET.

46. YpaBHeHue bepHyiuin Ui ABYX pa3IMYHbIX CEUYEHU MOTOKA JaeT B3aUMOCBSI3b MEXY
a) JaBJIEHHUEM, PACXOJIOM U CKOPOCTHIO;

0) CKOpOCTBIO, AaBieHueM U ko3 dummenrom Kopuomnuca;

B) JJaBJICHUEM, CKOPOCTbIO U T€OMETPUUYECKOM BBICOTOM;

I') FEOMETPUYECKON BBICOTON, CKOPOCTHIO, PACXOOM.

47. Kosdpunuent Kopuonnca B ypaBHeHun bepHyim xapakrepusyer
a) PeKUM TECUCHUS KUKOCTH;

0) cTeneHb rUAPaBINIECKOTO CONPOTHUBIICHHUS TPYOOTIPOBO/IA;

B) U3MEHEHUE CKOPOCTHOT'O HAIOPa;

T') CTeTIEHb YMEHBIICHHS YPOBHS MTOJTHOW YHEPTUH.

48. JIunelHbIe MOTEPH BbI3BAHBI

a) CHJIOM TPEHUSI MEKIY CIOSIMU YKHUIKOCTH;
0) MECTHBIMU COTIPOTHBIICHUSIMH;

B) JNIUHOU TPYyOOIIPOBO/A;

T') BA3KOCTBIO )KUJKOCTH.

49. MecTHbIe IOTEPU YHEPTHH BbI3BaHbI
a) HaJIMYMEeM JIMHEWHBIX CONPOTUBIICHUI;
0) HaJIMYMEM MECTHBIX COMPOTUBIICHUI;
B) Maccoi ABMKYIIEHCS KUIKOCTH;

') HHEpLUMEH JBUXKYIIEHCS )KUIKOCTH.

50. ns u3MepeHust CKOPOCTH OTOKA UCHOIb3YETCs
a) TpyOka ITuto;

0) mbe30MeTp;

B) BUCKO3HMETD;

r) TpyOKka Bentypu.

51. [l u3MepeHus pacxo/ia sKUAKOCTH HCIIOIb3YeTCs
a) TpyOka ITuto;

0) pacxonomep Iluto;

B) pacxonomep Benrypu;

T') IbE30METP.

52. YcraHOBUBIIIEeCS TBUKEHUE XapaKTePU3YEeTCsl YpaBHEHHUSIMH
a)v=1x,y,z1t); P=0(x,y, 2)

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

B)v =1f(X,y, 2); P=0(x, y, z, t)

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

53. Pacxoa moToka u3MepseTcs B CIEAYIOMNX €IUHUIAX
a) m?;



0) m?/c;
B) M° C;
r) M°/c.

54. HeycTaHOoBHBIIICECS BMKCHHUE KHUIKOCTH XapaKTEPU3yeTCsl ypaBHEHUEM
2)v=1(x, y,2.); P = 0(x, y, 2)

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

B =1(X,y,27t); P=0(x,y, z, 1)

v =1x,y,z1t); P=0,Yy, z)

55. 3navyenune ko3 dunuenta Kopuomuca aiist JaMUHApHOTO PEKMMA JABMKEHUS KUIKOCTH PABHO
a) 1,5;

0) 2;

B) 3;

r) 1.

56. 3nauenne ko3 Punuenta Kopuonuca mis TypOyIeHTHOTO peKUMA IBUKECHHUS KUIKOCTH
paBHO

a) 1,5;

0) 2;

B) 3;

r) 1.

57. Yto siBAsSeTCS ICTOYHUKOM ITOTEPh SHEPIUU JBUKYLIEHCS )KUIKOCTH?
a) INIOTHOCTb;

0) BS3KOCTb;

B) pacxo/l )KUJIKOCTH;

') ©3MEHEHHE HAIPaBJICHUS IBUIKEHUS.

58. Ha xakue BUIbI JEHATCSA THAPABINYECKUE COIPOTUBIICHHUS?
a) TUHEWHbBIE U KBAJAPAaTUUHBIE;

0) MeCTHBIC U HETMHEHHBIE;

B) HENIMHEHHBIE U JTMHEUHBIE;

T') MECTHBIC U JINHEHHBIE.

59. JlamuHapHBIA PEXUM IBHXKCHUS KHIKOCTH 3TO

a) peXUM, IIPH KOTOPOM YACTHUIIBI )KUIKOCTH IEPEMENIaloTCsi 06CCUCTEMHO TOJIBKO Y CTEHOK
TpyOOIIpPOBOIA;

0) pe’xuM, Ipy KOTOPOM YacTHUIIbI )KUJKOCTH B TPYOOIIPOBO/JIE IIEpEMEIIatOTCsl 0ECCUCTEMHO;

B) PEXHM, MPU KOTOPOM KHUIKOCTH COXPAHSET ONMPEEICHHBIM CTPON CBOMX YaCTHI] (JIBHIKEHHE
MOCJIOWHOE);

T') PEeXKUM, IPH KOTOPOM YACTHUIIBI )KHJIKOCTH JIBUTAIOTCSI IIOCTOWHO TOJIBKO Y CTEHOK TPYOOTpoBOIa.

60. TypOyneHTHBIN PeXUM ABMKCHUS KUAKOCTH ITO

a) peKUM, TIPU KOTOPOM YACTHIIBI KHUIKOCTH COXPAHSIOT OMPEIEICHHBII CTPOU (ABIKYTCS
MOCJIONHO);

0) pe’KuM, U KOTOPOM YACTHIIBI )KUKOCTH MEPEMEIAIOTCS B TPYOOIIPOBOJIE OECCUCTEMHO;

B) PEXKUM, MPU KOTOPOM HACTHUIIBI )KUIKOCTH JBUTAIOTCS KaK MOCIOWHO TaK U OECCHCTEMHO;

T') PEKUM, TIPA KOTOPOM YaCTHIIBI )KHIKOCTH JIBUTAFOTCS TIOCIIOWHO TOJIBKO B IIEHTPE TPYOOITPOBO/IA.

61. IIpu KakOM peKUMe JBHKEHUS KHUJIKOCTH B TPyOOIPOBO/IE MyJIbCAINs CKOPOCTEH 1
JIaBIICHUH HE TIPOUCXOIUT?

a) IPY OTCYTCTBHH JIBUKECHUS KHUJIKOCTH;

0) IpH CIIOKOMHOM;

B) IpU TypOYJICHTHOM;



T') IPY JTaAMHUHAPHOM.

62. IIpu KakoM pexxuMe JABHKEHHS KHUJIKOCTH B TPyOOIpOBO/ie HAOII0AaeTCsl My IbCalus
CKOPOCTEH U JaBJIeHUIA B TPYOOIIpoBoOe?

a) MpU JJAMUHAPHOM;

0) Ipu CKOPOCTHOM;

B) NP TypOYJIEHTHOM;

I') IpY OTCYTCTBUH JBMYKEHUS JKUKOCTH.

63. I'te CKOpOCTh NBMXKCHUS KHIKOCTH MaKCHMaJIbHA MTPH TYpOYJIEHTHOM peKruMe?
a) y CTEHOK TpyOOmnpoBO/Ia;

0) B IEHTpe TPyOONpPOBO/Ia;

B) MOKET ObITh MaKCHUMaJIbHA B JTIOOOM MECTE;

I') BCE YaCTHUILIbI IBUXKYTCS C OJIMHAKOBOI CKOPOCTHIO.

64. I'ne ckopocTh ABMXKEHUS KUAKOCTH MAaKCUMaJIbHa IPU JIJAMUHAPHOM pexuMe?
a) y CTEHOK TpyOOIIpOBO/Ia;

0) B 1IeHTpe TpyOOIIPOBOa;

B) MOXKET OBITh MaKCUMaJIbHA B JTIOOOM MECT€;

I') B HayaJie TpyoonpoBoja.

65. OT Kakux MmapaMeTpoB 3aBUCHUT 3HaUCHHUE unciia Pelinonbaca?

a) OT IMaMeTpa TPyOOIIPOBOIa, KHHEMATHYECKOUN BI3KOCTH JKHIKOCTH M CKOPOCTH JIBHIKECHUS
KHAJIKOCTH,

0) OT pacxo/a )KHJIKOCTH, OT TEMIIEPATYPhI )KUAKOCTH, OT JUIMHBI TPYOOIIPOBO/IA;

B) oT IIHH&MI/I‘-IGCKOFI BA3KOCTH, OT IIJIOTHOCTU U OT CKOPOCTU ABUKCHUA )KUJIKOCTHU,

') OT CKOPOCTH ABM)KEHHUS KHUJAKOCTH, OT IIEPOXOBATOCTH CTEHOK TPYOOIIPOBOAA, OT BSI3KOCTH
YKUJIKOCTH.

66. Kputnueckoe 3HaueHue unciia PeiiHombaca paBHO
a) 2300;
6) 3200;
B) 4000;
r) 4600.

67. Ilpu Re > 4000 pexuM ABMKEHUS KUAKOCTU
a) JaMUHApHBI;

0) Mmepexo/IHbIN;

B) TypOYJIEHTHBII;

I') KABUTALIUOHHBIM.

68. IIpu Re < 2300 pesxuM IBUKEHUS KHUJIKOCTH
a) KaBUTAIIMOHHBIH;

0) TypOyJIEeHTHBII;

B) NIEPEXOIHBI;

I') JaMUHAPHBIH.

69. KaBuranus 3To

a) BO3JICHCTBUE IaBIIEHUS )KUJIKOCTH Ha CTEHKU TPyOOIIPOBOA;

0) ABMKEHHE KUIKOCTH B OTKPBITHIX Pyciax, CBI3aHHOE C UHTEHCUBHBIM MEPEMEITUBAHUEM;

B) MECTHOE U3MEHEHHE TUIPABINUYECKOr0 COMPOTUBIICHUS;

') U3MEHEHUE arperaTHOTO COCTOSIHUS JKMJIKOCTH MPU ABUKEHUU B 3aKPBITHIX PYyCliax, CBI3aHHOE C
MECTHBIM NaJICHUEM JTaBIICHUS.

79. Tlo xakoit hopmyrie onpezensercs KodPGUIUEHT TUAPABIUIESCKOTO TPEHUS IS TAMHUHAPHOTO
pexxuma?



70. Ot 4ero 3aBUCUT KOAPHUIIMESHT THAPABINIECCKOTO TPEHHS B IEPBOM 001acTH TypOyJIEHTHOTO
pexuma?

a) TOJBKO OT uncia Re;

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

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIIPOBOAA;

) OT yucia Re, oT JUIMHBI U HIEPOXOBATOCTU CTEHOK TPYOOIpPOBO/Ia.

71. Ot yero 3aBUCHT KO3()(PULIMEHT THIPABIMYECKOTO TPEHUSI BO BTOPOH 00JIaCTH TypOyJIEHTHOTO
pexuma?

a) TOJIBKO OT uncia Re;

0) ot unciia Re u mepoxoBaToCTH CTEHOK TPYOOIIPOBOA;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIPOBOAA;

) OT uKciia Re, OT JJIMHBI U IEPOXOBATOCTH CTEHOK TPYOOIpPOBOAA.

72. Ot uero 3aBUCHT KO3 (PHUIIMEHT IHIPABINIECKOTO TPEHUS B TPEThEH 00JIaCTH
TypOyJIEHTHOTO pexxuMa? a) TOJIBKO OT uncia Re;

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

B) TOJIBKO OT IIEPOXOBATOCTH CTCHOK TPYOOIPOBO/IA;

r) oT uncia Re, OT JUIMHBI U IEPOXOBATOCTH CTEHOK TPYyOOIPOBO/A.

73. Kakue TpyObl UMEIOT HAUOOJIBIIYI0 A0COIFOTHYIO IIEPOXOBATOCTh?
a) YyT'yHHBIE;

0) CTeKJISTHHBIC,

B) CTaJIbHBIC;

') MEIIHBIE.

74. Uto siBNsieTCsl OCHOBHOW IPUUMHON MTOTEPU HAopa B MECTHBIX T'MJIPaBINYECKUX
CONPOTUBIICHUAX

a) HAJIMYKME BUXPEOOpa30BaHU B MECTaX M3MEHEHHS KOH(PHUTypaluy MOTOKa,

0) TpeHHe KHUIKOCTA O BHYTPEHHUE OCTPhIe KPOMKH TPYyOOIIpOBOAA;

B) U3MEHEHUE HAMpPaBJICHUSI U CKOPOCTH JIBUKEHUS JKUJIKOCTH;

I') HIEPOXOBATOCTh CTEHOK TPyOONpPOBO/ia M BA3KOCTh KHUIAKOCTH.

75. C IOMOIIIBIO YETO ONPEAEIAETCS PEXKUM IBUKEHUS )KUIKOCTH?
a) o rpa¢uxky Hukypanse;

6) o HoMorpamme Konbpyka-Vaiira;

B) o yncny PeitHonbaca;

r) o ¢popmyie Belicbaxa-/lapcu.

76. J1ns onpeneneHyst moTepb Haopa CIyKuT
a) ymucio PeitHonbaca;

0) popmyna Beiicbaxa-/lapcu;

B) HOMorpamma Konbpyka-Vaiira;

r) rpaduk Huxypanze.

77. dns gero cnyxut popmyna Beiicbaxa-Ilapcu?

a) JJIs ompeenieHus yncia Peiinonbca;

0) a5 onpeaeneHust KodpPHUIMEHTa THAPABINYECKOTO TPEHUS;

B) /ISl OTIpe/ieNIEHUs TIOTEPh HAIopa;

T) Ui onpenenenns KodpuiueHTa noTepb MECTHOTO COMPOTUBIICHUS.

78. KaBuTamusi CIy>KUT IPUUMHON YBETHUCHUS
a) BUOpanuu;

0) HarpeBa Tpyo0;

B) KI1/I ruapomaruy;

T') CONPOTHUBRJICHHS TPYOOIIPOBOIA.



79. Ilpn ucTeueHuu >KUIKOCTH U3 OTBEPCTUI OCHOBHBIM BOIIPOCOM SIBIISIETCS
a) OIPEJEIIEHNE CKOPOCTH UCTEUEHHS M PacX0/1a KUAKOCTH;

0) ompeneneHne HEOOXOAUMOTO TUaMETPa OTBEPCTU;

B) oIlpejiesieHne 00beMa pe3epByapa;

I') ONpEENIEHNE THIPABINYECKOTO COIPOTUBIICHUS OTBEPCTUS.

80. Uem 00yCIIOBIIEHO CKaTHE CTPYH JKUIKOCTH, BHITEKAIOLICH U3 pe3epByapa uepe3 OTBepCTHE
a) BSI3KOCTBIO KHUIKOCTH;

0) ABMKEHHEM KHUJAKOCTU K OTBEPCTHUIO OT Pa3INYHbIX HApaBICHUI;

B) /IaBJICHUEM COCEIHHX C OTBEPCTHEM CJIOEB KHUIAKOCTH;

T') CHJION TSDKECTH M CHJION MHEPIIMH.

81. KoopuuumeHT cxxatust CTpyn XapakTepu3yer

a) CTeTeHb N3MEHEHNE KPUBU3HBI HCTEKAIOIIEH CTPYH;

0) BIMsAHUE TUAMETpa OTBEPCTHS, Yepe3 KOTOPOE MPOUCXOIUT UCTEUCHHE, Ha CXKATUE CTPYH;
B) CTEIIEHb CXKAaTHsI CTPYH;

I') U3MEHEHHE IUIOMIAN IIONEPEYHOT0 CEYEHHsI CTPYH 110 Mepe yAaJIeHUs OT pe3epByapa.

82. B dhopmyne a1t onpeiesieHnsi CKOPOCTH UCTECUCHUS KUIKOCTH Yepe3 OTBEPCTHE OYKBOU ¢
o0o3Havaercs

a) ko3¢ (PUIUEHT CKOPOCTH;

0) ko3 dUIMEHT pacxoa;

B) KO (HUITMEHT CHKATHS,

r) K03 PHUIIMEHT NCTCUCHHS.

83. Ilpu ncTe4eHun KHUIKOCTH Yepe3 OTBEpPCTHE MPOHU3BEICHNE KOAPPHUIIMECHTA C)KAaTUS Ha
K03((HUIMEHT CKOPOCTH Ha3bIBACTCS

a) KO3 PUIIMEHTOM UCTCUCHUS;

0) K03(PPUITMEHTOM CONIPOTUBIICHUS;

B) K03((UIIMEHTOM pacxo/a;

r) K03 PHUIHEHTOM UHBEPCUU CTPYH.

84. B ¢opmyie i onpesieneHnss CKOPOCTH UCTEUEHUS JKUAKOCTH yepe3 oTBepctue OykBoit H
0003HayarT

a) JaJIbHOCTh UCTEUYEHUS CTPYH;

0) TIyOMHY OTBEpCTHS;

B) BBICOTY pe3epByapa;

T') Harmop *HJIKOCTH.

85. N3menenue Gpopmbl IONEPEUHOTO CEUEHUS CTPYH NPU UCTEUEHUH €€ B aTMochepy
Ha3bIBACTCS

a) KaBUTAIIHEH;

0) KOppETUPOBaHUEM;

B) UHBEpCHUEH;

r) moaumMopduei.

86. IIpu rcTeueHnM KUIKOCTH YEPE3 BHEIIHUI WINHAPUYECKUI HACAJOK CTPYsI U3 HacaaKa
BBIXOJMT C TIONIEPEYHBIM CEYEHHEM, PABHBIM IIONIEPEYHOMY CEUEHMIO CaMoro Hacazka. Kak Ha3piBaeTcs
ATOT PEXKUM UCTCUECHUS?

a) Oe3HaIOPHBIl;

0) 6e30TpPBIBHBIN;

B) CAMOTEYHBIN;

I') HallOPHBIH.

87. Uto Takoe KOPOTKHi TpyOompoBo?
a) TpyOOIIpOBOJ, B KOTOPOM JIMHEWHBIE TOTEpU HAropa He mpeBbIIatoT 5...10% MecTHBIX OoTeph



HAIopa;
0) TpyOOIIpOBO, B KOTOPOM MECTHBIE IMOTepU Hamopa npesbimaiot S...10% noreps Hamopa 1no
JUTUHE;
B) TpyOOIIPOBOI, ITMHA KOTOPOTO HEe IpeBbimact 3nadenus 100d,;
T') TpyOOIPOBO/I MOCTOSIHHOTO CEYCHUSI, HE UMEIOIINH MECTHBIX COTIPOTUBIICHUH.

88. Uro Takoe JIMHHBIN TpyOOTIpoBO1?

a) TpyOOIpOBOI, JUTMHA KOTOPOTO MpeBbiiaeT 3HaueHue 100d;

0) TpyOOIIPOBO, B KOTOPOM JIMHEHHBIC TOTEPH HAIIOPA HE MPEBHIIAOT 5. ..10% MecTHBIX TOTEeph
HAIopa;

B) TpyOOIIPOBOJI, B KOTOPOM MECTHBIE IOTEPU Haropa Menble 5. ..10% noTeps Hamopa 1o JJInHE;

r) TpyOOIIPOBO MOCTOSIHHOTO CEYECHHUSI C MECTHBIMHU COTIPOTHUBIICHUSMHU.

89. Ha xakue BUBI JEIATCS JJIMHHBIC TPYOOTIPOBOIBI?
a) Ha MapajuiesIbHBIE U TIOCIIEIOBATEIIHHBIC;

0) Ha MPOCTHIC U CIIOKHBIE;

B) Ha IPSAMOJIMHEWHBIC U KPUBOJUHEHHBIE;

') Ha pa3BETBJICHHBIC U COCTABHEIE.

90. Kakue TpyOoonmpoBoAbl HA3bIBAIOTCS IPOCTHIMU?

a) MOCJIeJIOBATEIbHO COeIMHEHHBIE TPYOOIIPOBOIbI OTHOTO HIIM PA3IMYHBIX ceueHU 0e3
OTBETBJICHUM;

0) mapajuIeTbHO COEIMHEHHBIE TPYOOIPOBOIBI OTHOTO CEUCHUS;

B) TpyOOIIPOBO/IBI, HE COJIEPKAIINE MECTHBIX COIPOTUBIICHUN;

T') IOCIIEI0BATEIHHO COEIMHEHHBIE TPYOOIIPOBOIBI COMIEpKAIINe He O0ee OAHOIO OTBETBIICHUS.

91. [loTpeOHBIA HAIOP 3TO

a) HaIop, MOJy4YEHHbI B KOHEYHOM CEUEHUU TPyOOIIpoBOAa;

0) Harmop, KOTOPHI HYKHO COOOIIUTH CHCTEME I JOCTHKEHHS HEOOXOAMMOTO JaBICHUS U pacxoa
B KOHEYHOM CEUEHUU;

B) Harop, 3aTpaulBaeMblii Ha MPEOJI0JIEHNE MECTHBIX COIPOTUBICHUN TPyOOIIPOBOAA;

T') Harop, COO0IIAaeMbIii CUCTEME.

92. Ilpu nojiaue >KMIKOCTHU 1O TOCJIE0BATEILHO COETMHEHHBIM TpyOonpoBoaaMm 1, 2, u 3 pacxon
KHUAKOCTHU B HUX

a) Q=Q1+Q2+Q3;

0) Q1> Q2> Q3;

B) Q1 <Q2<Q3;

rQ=Q1=Q2=0Qs3.

93. Ilpu nojaye UAKOCTHU IO MOCIE0BATEIBLHO COEIMHEHHBIM TpyOomnpoBoaam 1, 2, u 3 oOmas
1oTeps HATropa B HUX

a) Xh = Xhl - Zh2 - Xh3;

0) hl > Xh2 > ¥h3;

B) Xh = Xhl + Xh2 + Xh3;

r) £hl = £h2 = Zh3.

94. Tlpu nojave *KUAKOCTHU MO MapajljieIbHO COeAMHEHHBIM TpyOonpoBoaaM 1, 2, u 3 pacxon
KHUJIKOCTH B HUX

a)Q=Q1=0Q2=Q3;

0) Q1> Q2> Q3;

B) Q1 <Q2<Q3;

r)Q=Q1+Q2+Qs3;

95. Ilpu nojave KUAKOCTHU IO MapalljieIbHO COEAMHEHHBIM TpyOonpoBoaaMm 1, 2, u 3 obmas
IOTEPA HaAIlOpa B HUX

a) Thl = Th2 = Th3.



6) Thl > Th2 > Th3;
B) =h = Shl - =h2 - =h3;
r) h = Thl + Xh2 + Th3.

96. Pa3BeTBIEHHBII TPYOOIIPOBOJ 3TO

a) TpyOOIIPOBO/I, PACXOISIINICS B pa3HbIE CTOPOHBI;

0) COBOKYITHOCTh HECKOJIBKUX MPOCTHIX TPYOOIIPOBOIOB, UMEIOIIUX OHO 00IIee CeYeHUE - MECTO
pa3BETBIICHNUS,

B) COBOKYITHOCTh MapauIeIbHBIX TPYOOIPOBOAOB, HMEIOLINX OJHO 00IIee HaYalo U KOHEL.

97. Ilpu nmoaye >KUAKOCTH IO Pa3BETBJICHHBIM TpyOoTpoBoaM 1, 2, 1 3 pacxo1 >KHIKOCTH
a) Q=Q1=Q2=Q3;

0) Q=Q1+Q2+Q3;

) Q1>Q2>Q3;

r) Q1 <Q2< Q3.

98. TpyOompoBo1, MO KOTOPOMY >KHJIKOCTh IIUPKYIHPYET B TOM K€ 00BbeMe Ha3bIBACTCS
a) KpyroBoii;

0) MUPKYISITUOHHBIN;

B) 3aMKHYTBIN;

') CAMOBCACHIBAIOIITUH.

99. Pe3koe NOBBINICHHUE JAaBIICHHSI, BO3HUKAIOIIEE B HATOPHOM TPYOOIIPOBO/IC TIPU BHE3AITHOM
TOPMOXXCHHUU Pab0Yeii KHUIKOCTH Ha3bIBACTCS

a) THIPABIMYCCKUM YAapOM;

0) rUAPaBIMYESCKUM HAIIOPOM;

B) TUIPABIMYCCKHM CKAYKOM;

T') TUJPABIMYECKUI TPHIKOK.

100. CkopoCTh pacnipOCTpaHEHHs yIapHOU BOJIHEI B BOJIC paBHA
a) 1116 m/c;
0) 1230 m/c;
B) 1435 m/c;
r) 1534 m/c;

JUTSI IPOBEPKH CPOPMUPOBAHHOCTH HHAMKATOpa Hoctikenus kommnerenimu OIMK-1.4, OITK-1.5,

KonTtponbHas pabora
(KOMIUTEKT 3aJJaHui JJ11 KOHTPOJIBHOM paboThI)

Tema: Onpenenenre ruJpoCTaTUYECKOr0 JaBICHHS B TOUKE.

Bapuant 1: Haittu u36srrounoe gasinenue PO Ha cBOOOAHON OBEPXHOCTH BOJIBI B pe3€pByape, eciu
W3BECTHBI: TITyOMHA BOJIBI 10 HMYKHETO YPOBHS PTYTHU BEPXHEro PTyTHOro ManoMetpa a = (0,2 M, HUKHEro —
h=1,15 m, nokazanue Bepxaero manomerpa hl = 150 mm. OnpeaenuTh MoOKa3aHue HUKHETO PTYTHOTO
mMaHomeTpa h2.

BapuanT 2: 3akphIThIN pe3epByap ¢ )KUIKOCTBIO IVIOTHOCThIO Pk = 820 Kr/M3 cHabXeH 3aKphIThIM
IbE30METPOM, PTYTHBIM TU(HMAHOMETPOM U MEXaHUYECKHMM MaHOMETpoM. OTpeieIUTh BHICOTY MOAHSITHS
prytu hpt B 1udMaHOMETpE U MTBE30METPUIECKYIO BBICOTY NX B 3aKPBITOM MbE30METPE, €CITH N3BECTHBI:
nokazanue Mmanomerpa Pm =0, 12 MIla u Beicotet h1 =23 M, h2=1,3m,h3 =20 m.

Bapuant 3: 3akpsIThIii pe3epByap ¢ KUAKOCTBIO [k = 900 kr/M3 cHAOXXEH MHE30METPOM U
KUJKOCTHBIM MaHOMETpoM. OmpeaenuTs BEICOTY MOJHATHS KUAKOCTH B MaHOMETpe hX, eciii ypoBeHb



KHMKOCTH B ThE30METPE BBIIIC YPOBHS XKHUIKOCTH B pe3epByape Ha BeiauurHy h = 1,5 M,a  paccrosiHue
oT MOBEPXHOCTH JKUAKOCTU B pe3epByape g0 Toukd A hA = 1,2 m. /IaBieHre Ha TOBEPXHOCTH KUIKOCTH
B Manomerpe PO =0.Pa=9,801104 Ila.

BapuanT 4: K nentpy pesepByapa ¢ Bojoi (1 A) npucoenuneH pryTHbiii U- 00pa3Hblii pTYTHBIH
maHoMeTp. Onpenenuts abconotHoe Pabe. u ManomeTpudeckoe PM naBineHue B IeHTpe pe3epByapa, €ciu
HIDKHHW YPOBEHb PTYTH B MAHOMETpE HaXxoauTcs Ha pacctosiaud h1 = 0,3 M OT TOYKYU MPUCOCAUHEHHUS
MaHOMETpa, a MoKa3aHue pTyTHoro Mmanometpa h2 = 0,7 m.

Tema: OmpeaACICHNUE CUJIbI AaBJICHUA Ha IIJIOCKYIO ITIOBEPXHOCTD.

Bapuant 1: Jlns perynupoBanus ypoBHS )KUJIKOCTH B HAIIOPHOM PE3€pBYyape yCTaHOBJIEH
HIOBOPAYMBAOLIHIACS MPSIMOYTOJIbHBIN 3aTBOp € pa3Mepamu & X b =1 x 2 M2, KOTOpBIN OTKPBIBAET
OTBEPCTHE B BEPTUKAIBLHONU CTEHKE.

Omnpenenuth HaTsHKEHUE Tpoca T, eciu rayouHa h = 2,9 M, MaHOMETpHYECKOE JaBJICHUE Ha
noBepxXHOCTH XuIKocTH Pwm = 8,7 klla, miuotHoCTh ®)uakoctu [k = 900 kr/m3.

Tpenuem B mapHUpe U BECOM 3aTBOPA MPEeHEOPEUb.

Bapuanrt 2: IIpsAMOYroibHbIN AT JJTHHON & = 5 M ¥ mupuHOi b =5 M, 3akperuieH mapHUPHO B T.
O. I'myOuna Bobl ciieBa oT muTa H =4 M, cnpaBa — h = 2 M. Yrou HakioHa murta K ropu3oHty [ = 60[].

Bapuant 3: Kpyrnyto tpydy anamerpom D = 2m nepekpbiBaeT Iiockuii 3atBop. OnpenenuTb paBHO-
JICHCTBYIOIYIO CHJIy JBYXCTOPOHHETO JaBJICHHS BOJbI Ha  IUIOCKHI 3aTBOp W TOYKY ee
IPHJIOKEHUS,
ecnu  rayouHa Bojasl cieBa H1 =5 M, cnpaBa — H2 =2 m.

Bapuanr 4: B BepTHKaJIbHOI CTEHKE pe3epByapa ¢ Bojioii Ha riyoune h = 1 M umeercs tpyba
KBaJpaTHOTO CEUSHHsI CO CTOPOHOM & = 1 M. BHyTpeHHsIs1 kpomKa TpyObI cpe3ana rmos yriom [ = 600 u
3aKpbIBAETCS KPBILIKOM, Bpalllaloleicss Ha BepXxHeM 1apHupe. OnpeaenuTs ycuiue T, Heo0Xoaumoe Ais
MOJHATHUS ATON KPBILIKHU, IpeHeOperasi ee BECOM U TPEHUEM B LIapHUPE.

Tema: Onpenenenue cuiibl JaBlICHUS Ha HUIMHIPUYECKYIO TIOBEPXHOCTb.

Bapuanr 1: Onpeaenuts cuity rupOCTaTUYECKOTO JaBIE€HUS BOJbI HA 1 M IIMPUHBI HUKHEN KPUBO-
JUHENHON yacTu coopyxenus, ecmi H=1,5m, r=0,5m.

BapuanT 2: Onpenenuts cuity CyMMapHOTO JJaBJI€HHsI Ha CEKTOPHBIM 3aTBOP U €€ HalpaBJIEHUE.
I'myouna Bojabl epen 3atBopom H = 4 M, mymHa 3atBopa L =8 M, [ = 60[1.

BapuanT 3: Kpyrioe orBepcTue B BEpTHUKaJIbHONW CTEHKE 3aKPBITOTO pe3epByapa ¢ BOA0M MepeKphITO
cdepuueckoil kppikoil. Pagnyc chepsr R = 0,5 m, yron [1 = 1200, rmyOuHa norpyXeHus IIEHTpa TSHKECTH
otreepctus H = 1,0 m.

OmnpenenuTtsd AaBlieHHE BOJBI HA KPBIIIKY, €CIIM Ha cBOOOAHOM noBepxHocT Pm = 147 kI1a.

Bapuanr 4: OnpeenuTh BEIMYNHY U HAPaBJICHUE CUJIBI JaBlIeHUs BObI HA 1 M mmpunsl (D)
CEKTOPHOTO 3aTBOpa panuyca R = 2,5 M, ecu 1ieHTpalIbHBIN yroi cektopa [ = 45[].

Tema: IImaBanue ten. OCTONYUBOCTE.

Bapuant 1: BockoBo#i mapuk NoMeIIeH B COCY/, 3alI0JIHEHHbIN MaciaoM U BoJo#. I1oTHOCTH BoCcKa
pBocka = 960 kr/ M3, ioTHOCTh Macna pM = 900 xr/ mM3.
Omnpenenuts OTHOIIEHHE 00bEMa BOCKOBOTO IIIApUKa B BOJIE KO BCEMY 00beMY IIapuKa.

Bapuanr 2: B Bojie r1aBaeT IepeBSHHbIN IUIHHID, BbICOTOH h 1 quamerpom  d Tak, 4To ero
o0pa3yolye BepTHKaIbHbI. BBISCHUTH MpeieNibHy 0 BHICOTY NKp, TPpU KOTOPOH HUIUH/DP TEpSAET
ocToMYnBOCTh, eciii d = 0,5 m; [ = 800 kr/m3.
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OnpenenuThb MIOTHOCTH MecKa (111, €ClIM MI0Ima b MIOCKOCTH TutaBaHus 6apxku [1 = 2000 m2.

BapuanTt 4: O6beM yacTu e IHOM TOphl, BO3BBIIIAIONICHCS Ha/l TOBEPXHOCTHIO Mopsi, paBeH W1 =
12,5 mM3. Onpenenutsb o0mmuit 00beM JieasHor ropsl W 1 riiyOHHY ee morpykeHHoi yactu h0, eciu B ruiaHe
OHa uMeeT popMy IpsMoyroibHHUKa pazMepom a1 b = 3012 m. [TnoTHOCTH MOpCcKOii Bobl [1 = 1030 kr/™mM3,
IUIOTHOCTH Jibja [ = 920 kr/m3.

Tema: FI/II[paBJ'II/ILICCKI/Ie COIIPOTUBJICHUS ITPU ABUXKCHUHN X KUAKOCTHU U ra3a.

Bapuanr 1: 13 pe3epByapa npu mocTossHHOM MaHOMeTpuueckoM napiienun Pm = 20 klla u
noctossHHOM ypoBHe H = 1,0 M Bofia BBITEKAeT MO BEPTUKAIBHOI TpyOe NEPEMEHHOTO CEUCHHUS, HIDKHUI
KOHEL KOTOPOU MOTPYKEH B OTKPBITHIN PE3EpByap.

Omnpenenutsd pacxon Q B TpyOe 1 mojHOE TUApOCTaTHUECKoe AaBieHune P2 B ceuenuu 2 — 2,
pacrojoxeHHoM Ha BeicoTe h = 0,5 M 0T CBOOOHO OBEPXHOCTH HMYKHETO pe3epByapa, eciu d1 = 50
MM, 02 =75 mm.

BapuanT 2: Kakoe abconoTHOe JIaBiieHHEe He0OXOAMMO MMOAACpKuBaTh B pesepByape A (H1=1,5
M), 4TOOBI Yepe3 KpaH, pacIoaoKeHHbIH Ha BbicoTe H2 = 20 M 1 uMeromui K03 GUIIMEHT CONTPOTHUBIICHUS
Ok = 3,5, npoxoauio 3 m3/gac Boasl. Ha mune 11 = 15 M tpy6a umeer nuametp d1 =40 mwm, Ha qune |2
=10 M — d2 =20 mm. Koapdpunuenrs: mosoporos [11 = [12 = 0,15; [13 = 0,2 MM; KHHEMAaTHYECKasI
Bs13KocTh Boabl [ = 1,31110-6 m2/c.

Bapuant 3: PezepByapsl A u B coenHeHbl FTOpU30HTAIbHOM HOBOM YyryHHOH TpyOOil mepeMeHHOro
ceuenus ¢ pasmepamu: |1 =10wm; 12=6wm; dl =50 mm; d2 =75 mm. Hamop cocraBisier H= 8 m.
Onpenenuth pacxo]] BOJbI B TPYOOIIPOBOJIE M MTOCTPOUTH TUArpaMMy ypaBHeHust bepHyu, eciin
maHomeTpuueckoe gasienue PO = 0,08 MIla; h=2wm; (11 =0,035; (12 =0,031.

Bapuanr 4: Boja u3 3akpbITOro pe3epByapa BBITEKAET M0 TPyOe MEPEMEHHOTO CEYCHHUS C
muamerpamu d1 =75 mm u d2 = 50 mm, npu Hanope H = 1,8 m. nunbl yuactkoB: 11 =12 m; 12 =7 m.
Pacxox Boabl Q = 5 51/c. Onpeienuth MoKa3aHWe PTYTHOrO MaHOMETpa h, MOAKIIFOUEHHOTO Ha TOBEPXHOCTH
BOJIBI B pe3epByape, U OCTPOUTH JUarpaMMy ypaBHeHus: bepHysuiu.

BapuanT 5: Kakoit Hanop HH Heo6xonuMo co3/1aTh B Hayaje CTaJIbHOTO TOPU30HTAILHOTO
Tpy6onposoa auHo# | = 1300 M 1 tuamerpa d1 = 150 mm s mpomycka pacxoaa Q = 18 ni/c, npu
Harope B KoHue Tpyoonposoga Hxk = 10 M. Kak u3menurcs Hanop B Hauane, H[H, ecnm ais npomycka
pacxo/a, nmapajuielbHO OCHOBHOU TpyOe, yIoKuTh TpyOy auamerpoM 02 = 100 MM  TO# K€ JAJIHHBI.

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

BapuanT 7: BoonpoBoa nuTaeMblii OT BOJOHANOpHOM OamrHu nMeet yuyacTok AB ¢ HerpepbIBHOIM
paznaugeii mo mytu 0 = 0,1 n/c Ha 1 m.m. Pacxox B koH1e Tpybonposoaa Q = 10 n/c. Onpeaenuts Hanop y
Oamau H, eciu umanel yuactkoB: |1 =300 m, 12 =200 m, 13 = 100 M, a quamerpsr: d1 =200 mm, d2 = 150
MM, 03 =100 mm.

BapuanT 8: Bojgocnyck 0eTOHHOM TUTOTHHBI JIOJDKEH Ipomyckath pacxoa Q = 2 m3/c ipu mepenane
ypOBHe# BepxHero u HikHero 0beoB H = 10 m. J[nuna Bogocmycka | = 10 M. Onpenenuts He0OXOaUMbIi
nuametp d 1 MEHUMabHOE 3aToruieHue N, 4ToObI BakyyM BHYTPH BOJOCITYCKa ObLT MeHbIIIe PBak = 41104
[Ma. ok =0,500103 M, [1 =1,010110-6 m2/c.

Tema: OI[HOMCpHBIe HAIlIOPHBIC ITOTOKU JKHJIKOCTEHN U Ta30B.

Bapuanr 1: B ToHKO# meperopoike nesnsiieii 0ak Ha JiBa OTCeKa MMeeTCs OTBepcTHE auamerpom 01



=20 cM. 13 oTceka 2 Bo/a BBUIMBAETCS HAPYXKY YEPE3 BHENTHUM [IMIIMHIPUYECKUI HACAIOK,
pacroiokeHHbIi B 1He quamerpom d2 =15 cm. Hamopsr moctostuubl. Onpeaenuts pacxoq Q, hlu h2,
eciu o6t Harmop H = 3,5 m, a ymna wacazaka | = 0,5 m.

Bapuant 2: PezepByap pa3zieneH TOHKOH CTEHKOH, B KOTOPOH UMEETCSI KPYTJI0€ OTBEPCTUE
auamerpoM 00 = 30 mm. /[nameTp KOHUYECKH CXOASLICTOCS HacaIKa, Yepe3 KOTOPbIil BEITEKAeT BOJA U3
nepBoro orceka d1 = 15 MM; TuaMeTp BHEUIHETO HWIMHAPHYECKOTO HACaIKa, Yepe3 KOTOPBIN BHITEKACT
BoJIa U3 BToporo orceka 02 = 20 mm. Onpenenuts pacxo/ Boabl u3 6aka Q u riryouny H2 Bo Bropom
OTCeKe, eciM TITyOruHa Bojbl B epBoM otceke H1 = 1,25, a paccrosiHue oT AHA A0 IEHTpa
IIHHpUYecKoro Hacanka h = 0,2 m. J/[BukeHre BoJbl B pe3epByape yCTaHOBHBIICECS.

Bapuant 3: B BepTUKaJIbHBINA HUJIUHAPHYECKUI cocya nuamerpoM D = 1 M moctynaer Bojaa u3
KpaHa ¢ pacxoaoM Q, KoTopas 3aTeM BBUIMBAETCS Yepe3 Majoe OTBEPCTHE B IHE COCY/A MPH ITyOHHE BOJbI
BHeM H=1,5Mm.

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

Bapuant 4: U3 otkpsiToro cocyna nuamerpom D = 0,5 M B BEpXHIOIO KPBILIKY KOTOPOI'O BCTaBJI€HA
OTKpBITasi TPyOKa, BOJIa BEITEKAET B aTMoc(epy Yepe3 Majioe OTBepcTHe B HE, auamerpoM d = 15 mMm.
Omnpenenuts BpeMst oropoxxkHeHust cocyaa nmpu H=1,2 M u h = 0,5 M u npu kakom h MakcuMasbHBII Pacxo.
BO/bI 3 oTBepcTHs Oyner Q = 0,4 n/c.

Tema: JIBuKeHUE )KUIKOCTU U raza B IOPUCTOM Cpee.

Bapuant 1: Jlng cOpoca BOAbl B TPYHT 3alMpOEKTUPOBAH MOMIOMIAIOIIUNA Konozael. OmnpeneiauTb
BO3MOXXHBIN cOpacbiBaeMblil pacxo, eciiu ObITOBasi TTyOrMHa BOJIbI B BOJOHOCHOM cioe H =2 Mm; rmyOuna
BOJIBI B Kotoziie h = 6 m; muametp kosoana d = 30 cm npu pamuyce Bausauss R=240mu Kk =0,03 cm/c.

Bapuant 2: Onpenenuts paanyc BIUSHUS COBEPIICHHOTO TPYHTOBOTO KOJIoAla R, eciu: MOITHOCTh
BojoHOCHOTO 1iacta H = 10 m; ypoBeHb Bojbl B Kosozme h = 8 m; auamerp komoaa d = 100 cwm;
k03 ¢unment puistparmu K = 0,0003 m/c; nebut konoana Q =500 m3/cyTku.

BapuanT 3: Beruncauts 1e0UT apTe3uaHCKOM CKBa)KUHBI IPU YCIOBUH, YTO MOLTHOCTH BOJIOHOCHOTO
miactat=15m; S=6mM; d=03m; R=150m; k=1 cm/c.

BapuanTt 4: Onpenenuts NpUTOK BOABI K BOJ03a00pHOM rajnepee, paclojokKeHHOH Ha BOJIOYIIOpE, €C
-JI1 OTMETKA CTaTU4YeCKOro ropu3onta Boas! 11,0 M; oTMeTka Booynopa 6,0 M; riryOuHa BOZbI B rajiepee
hO = 1 m; mmpuna b = 2 m; mmna ranepen | = 50 m; koaddunuent punprpamuu K = 0,009 cm/c; paguyc
BiIMsiHUA R = 240 m.



7.3. CucteMa OLICHUBAHUSI PE3yJIbTaTOB O0YUYEHHUS 110 AUCLMILIUHE (MOAYIIIO) IIPH MPOBEIECHUHN TEKYIIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIIPOCAM, BBIXOSIINM 3a IPEAEIIb
y4eOHOI TporpamMmel;

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

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHIOBaHHOM paboyeii MporpaMMoi Mo AUCHUILTHHE (MOJIYIIIO)

YMEHUSL:

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

HaBBIKU!

- BBICOKUH YpOBeHb c(hOPMHUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpamme
KOMIICTCHITU;

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

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOTHEHUS
3aJIaHUI;

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

- 0e3yImpeyHo BiIaeeT MHCTPyMEHTapUeM YUeOHOH TUCIUIIMHEI, YMEHUE €T0
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYX/IEHUSX, BBICOKUI YPOBEHDb KYJIbTYPhl HCIIOJHEHUS 3aJaHUI

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCSI B OCHOBHBIX TEOPUSX, KOHIETIUAX 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 MUHCTPYMEHTAPHUEM 10 JUCLUILIMHE, YMEHHE €r0 HCII0Ib30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpelHUN ypOBEHb CPOPMUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTaHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/IaHUI;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska 3HAHUSA:

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

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

- UCITIOJIB30BAaHUEC Haquoﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
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;

- BJIaJIC€T HHCTPYMEHTapueM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCliaTh CTAHAAPTHBIC 3ala4r
HAaBbIKH:

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

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU 000CHOBaHNU AJIrOpUTMa BBIITOJIHCHU A SaI[aHI/If/'I

Oruenka 3HAHUIA:

«HEYJIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);
- 3HaHUE OT/ICIBHBIX UICTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmMon 1o
TVCLUTUIAHE;
YMEHHUSI:

- HE YMeEET UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJIM4ue rpyObIX omMO0K

HAaBBbIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBHE HaBBIKOB CAMOCTOSATEIbHON PadOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyuaronuxcsi, He00X0IMMBbI€ Ul OLIEHKU 3HAaHUI, YMEHHUI U HaBbIKOB U (WJIM) ONbITa TPO(EeCCUOHATBLHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs
[TpumepHbIe TeOpeTHYEeCKHEe BOPOCH Uil IPOBEIEHUS MPOMEXYTOUHOM aTTeCTallui 00yJaroIXCs

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

2. 'mapocratuyeckoe JaBJICHHUE U €r0 CBOMCTRBA.

3. uddepennmanbapie ypaBHEHUST PABHOBECHUS KHUIKOCTH.

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

5. IIpe30omeTprueckas BeICcOTa. ' HIpOoCTaTHUECKUI HAMOP.

6. PaBHOBecue ra3a B noJie cyiibl TsSKeCTH. OTHOCUTENILHEBIN OKOU JKUIKOCTH U Trasa.

7. Cuna TaBJIEHUs )KUJKOCTH Ha IUIOCKUE MOBEPXHOCTH. OnpeieIeHne KOOpANHAT LIEHTpa
JTABJICHUS.

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

9. 3akon Apxumena. Teopus raBanus Tei. [IoHATHE OCTOMYMBOCTH IJIaBAIOIINX TEJI.

10. Buap! nuxenus xuakoctu. [TlapameTpsl motoka.




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

12. YpaBHenue bepHyin niig cTpyiKu HEBSI3KOM KUIKOCTH. J[Ba acClieKTa 4WICHOB ypaBHEHHUS
bepnymnu. I'paduueckoe npeacTaBiacHue ypaBHeHHs] bepHYIH 171 HEBSI3KOU KUIKOCTH. Y paBHEHUE
bepnysmiu i ra3os.

13. I'padpuaeckoe npeacTaBiacHUEe ypaBHEHHUS bepHYIUIN U1 BSI3KOM KUIKOCTH. Y paBHEHUE
bepHynum 11 nOTOKa  BA3KOM JKUJIKOCTEH.

14. YpaBHenue bepHyiuin i1 peaqbHbIX Ta30B.

15. Buapl conporuBieHuid. OCHOBHOE ypaBHEHHE PABHOMEPHOI'O JIBUKEHUSI )KUIKOCTH.

16. PexxuMbl IBUKEHUS KUIKOCTEH. Kputepuii pesKUMOB ABUKEHUS HKUJKOCTH.

17. JlamuHapHBIN peXuM ABUKEHUS. Pacxo/, CKOPOCTh 1 MOTEPHU HAMopa Mpu JaMUHAPHOM
pEeXUME.

18. TypOyIeHTHBIN PEXUM JIBHKEHHI. PacXo1, CKOpOCTh 1 MOTEpU HAIopa Mpu TypOyJICHTHOM
pEeXUME.

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

20. McTeyenune )KUJIKOCTH U ra3a yepe3 Majgoe OTBEPCTUE B TOHKOM CTeHKE. TpaekTopus
BBITEKAIOIICH CTPYH.

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

22. Hacanku. VicTedeHue KHUIKOCTH Yepe3 HacaJlKu MPH MOCTOSHHOM Harope. Bakyym B
Hacazkax. OnpeneneHyue Bakyyma.

23. JIsmkeHue )XuaKocTH 1o Tpyoam. IIpocroii Tpybonposos. Pacuernsie popmynbl. CroxHbIE
TPyOOTIPOBOIBI.

24. Pacyet TpyOONIPOBOAOB C MMOCIIEI0BATEIBHBIM | MAapaUICIBHBIM COeTUHEHnEM TpyO. Pacuer
TPyOOIPOBOJIOB C IYTEBBIM pacxo0oM. Pacder pa3BeTBICHHON U KOJIBLIEBOW CETH.

25. M'mapaBnuueckuii yaap B TpyOOIIpoBoOIE.

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

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

28. [lonsiTHe 0 TuIpaBINYecKoM noaooun. I'eomeTpuueckoe, KWHEMATHIECKOE M TMHAMHYECKOE
nogo6ue. Kputepuu ruipoinHaMUIecKoro moo0us

7.4.2. IlpakTrueckue 3aJaHus IS POBEACHUS MTPOMEKYTOUHOM aTTeCTalli 00yJaroIuXCs
[IpakTuueckue 3a1anus AJi1 MPOBEACHUS IPOMEXKYTOUYHON aTTECTallMK 00YYaIOIIUXCsl pa3MELIEHbI
o aapecy: DUOC / CJ1O Moodle / Kadeapst / Bogonoss3oBanus u skosoruu / Bud - 3aounast popma
oOyuenus / [IpakTuueckas moaroroBka MexaHMKa KUIKOCTH U ra3a
(https://moodle.spbgasu.ru/enrol/index.php?id=2529)

7.4.3. IlpumepHble TEMBI KypcoBOW padoThl (MpoekTa) (IpyU HaJIUYUN)
KypcoBble paboTh! (TPOEKThI) YIEOHBIM IJIAHOM HE MPETyCMOTPEHbI

7.5. Meroauyeckue MaTepuassl, OIpeIeAOIIne IPOLeAYPbl OLICHUBAHNS 3HAHUN, YMEHUI, HABBIKOB 1
(unM) ombITa NPOQPECCUOHANTBHOM NeATETbHOCTH, XapaKTePU3YIOIIe dTarbl JOPMUPOBAHUS KOMITETCHLIUH

IIpouenypa nposeaeHus IPOMEKYTOYHON aTTECTALIUU U TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
pPErIaMEHTUPYETCS JIOKAJIIBHBIM HOPMATUBHBIM aKTOM, ONPEACIIAIOLINM IOPSI0K OpraHu3alui U
MPOBEIEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTallui 00yJaroIuXcsl.
[Tpouenypa oneHrBaHus GOPMUPOBAHUS KOMIIETEHIINI MPH MPOBEACHUN TEKYILIEr0 KOHTPOJIS IPUBEICHA B
1.7.3. TUnoBble KOHTPOJIbHBIE 33JIaHNSI WJIA MHBIE MAaTEPHUAIIbl TEKYIIETO KOHTPOJIS IPUBEICHBI B I1.7.2.
[TpomexxyTouHast aTTecTalys Mo TUCHUIUIMHE TPOBOAUTCA B (hopMe 3ayeTa.



7.6. Kputepun onieHnBaHus1 cOOPMUPOBAHHOCTH KOMIETEHITUN TIPH TIPOBEICHUH MPOMEKYTOUHON

aTTecTaluu
YPOBEHEL OCBOEHUSI U OIIEHKA
Onenka Onenka
«HEYIOBJIETBOPUTEIT | «YAOBICTBOPUTENBH | OLEHKA «XOPOLIO» Onenka «0TJIIMYHO»
HO» o»
«HE 3a4TCHO» «3a4TEHOY»
YpoBeHb OCBOCHHUSI | YPOBEHBb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUSA
KOMIIETEHIIUH KOMIIETEHIIUU KOMIIETEHIIUU KOMIIETEHIIUU
«HEIOCTATOYHBIN». «IIOPOTOBBIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenun Kommerenun Kommerennun
c(OpPMHPOBAHBI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHUA OOLIMPHEIE, 3HaHuA
YMEHUS M HaBBIKK HE | 6a30BbI€ CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTHPOBAHHBIE,
Kpurepuu c(OpMHPOBAHBI 3HaHUU. Y MEHUA HOCAT _ | BeecTopoHHHe. YMenus
OLCHHBAHNS (dbparMeHTapHbl U pPENPOAYKTUBHBII YCIIEILTHO
HOCAT Xapakrep, IIPUMEHSIIOTCS K
PENpPOAYKTUBHBII IPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHuM. HECTaHapTHBIX
HU3KHUI YPOBEHb JlemoHCcTpHUpyeTCs | TBOPYECKMX 3aJaHH.
CaMOCTOSITEJIBHOCTH JOCTaTOYHBIN JlemoHcTpUpyeTes
IIPAKTUYECKOTO YPOBEHb BBICOKMH YPOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYHMBOTO BBICOKAsl aJallTUBHOCTh
IIPAKTUYECKOI0 | MPAKTHUYECKOTO HABBIKA

HaBBbIKA.




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 OHATHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | paMKax 00CyXIaeMbIX
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. [lokazan
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 HETOYHOCTSIMHU.
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.

OneHka 1Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS CPOPMHPOBAHHOCTH KOMITETCHIINH, 3aKPEIUICHHBIX 3a
JTVICIUATUTMHOM, ¥ TIPEJICTaBIIsET cO00M cpeqHee apiu(MEeTHIECKOE OT BRICTABIICHHBIX OLIEHOK I10 OT/IEIbHBIM

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

OrneHKa «OTIMYHOY/«3a4TEHOY» BBICTABIISICTCS, €CIIN CpeHee apu(hMETHICCKOE HAXOUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOII0Y/«3a4TCHO» BBICTABIISICTCS, €CIIHM CPeIHEe apu(PMETHIECKOE HAXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OreHKa «yIOBICTBOPUTEIIBHOY/ «3aUTEHOY» BBICTABIISIETCS, €CITH CPETHEE apUPMETHICSCKOE
HaxOoJIUTCA B MHTEpBaJie oT 2,5 110 3.4.
OreHKa «HEYIOBICTBOPUTEIIBHOY/ «HE 3aUTEHOY» BBICTABIIICTCS, €CITU CpeHee apuMeTnieckoe
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. [lepeueHb OCHOBHOM U AOMOJIHUTENBHOM JINTEPATYPhI, HEOOXOIUMOM JIIsl OCBOCHUSI TUCIIUTLINHBI

(Moyist)
. KonnuecTtso
Ne ABTOp, Ha3BaHUE, MECTO U3JJaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUsl yUeOHOH U
o 9K3EMIUISIPOB/3JEKTP
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

oHHbIN anpec ObC

OcHoBHAasl JJuTEpaTYpa

1 Kanexun B. C., Muxaiinen C. H., 'ugpasnuka u TeriorexHuka, Mocksa:

IOpaiir, 2023

https://urait.ru/bcode/
518263

Hesznoiimuno B. 1., I'ononenxo H. H., UnxenepHas ruapasinka (OCHOBHbIE

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

MakeeBka: Hoynmumxk, 2014

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

JlomoJHUTENbLHAA JJUTEPATYPA

CaBunoBckux A. I'., Kopo6eitnukona U. 1O., Hosukona JI. A., ['unpasnuka,

1 |Yensbunck, Caparos: FOxxHO-YpaabCKUil HHCTUTYT yIpaBlIeHUs U

skoHOMUKH, Ali [Tu Op Meaua, 2019

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

2 Hosuxora A. M., UBanenko U. ., Mexanuka kHJIKOCTH U Ta3a (¢

BapuaHTamu 3aaanwii), CI16., 2017

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

YuyeoHo-MeToandeckas JuTeparvpa




1 Hosuxkosa A. M., Kyapssues A. B., IBanenko U. U., Mexanuka »XxUIKOCTH U 190
raza, CIIO., 2015

5 ®enopos C. B., Tenstaukosa A. M., Cronbuxun 0. B., Mexannka http://ntb.spbgasu.ru/
xuakoctH u raza, Cankr-Ilerepoypr: CIIOGIACY, 2019 elib/01229/

OO6yuaromuecs u3 yrciia MHBaMI0B U il ¢ OB3 obecnieunBaroTcst meyaTHBIMU U (WITH)
3JICKTPOHHBIMH 00pa30BaTEIbHBIMH pecypcaMu B hopMax, afanTHPOBAHHBIX K OTPAHUYCHUSM UX

310POBbA.

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

OCBOCHHUS JUCITUTUTUHBI (MOTYJIS)

Haumenoanue pecypca cetu «IHTepHET»

DIIEKTPOHHBIN ajpec pecypca

TeOpeTI/I‘{eCKaﬂ HOI[I‘OTOBK&_MGX&HI/IKa KHUIKOCTH M rasa

https://moodle.spbgasu.ru/enrol/index.p
hp?id=2528

[IpakTrueckas noaroroBka MexaHMKa KUAKOCTH U raza

https://moodle.spbgasu.ru/enrol/index.p
hp?id=2529

8.3. [lepeueHb COBpEeMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX ¥ HH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue

DJEeKTPOHHBIN ajpec pecypca

JlaboparopHbie pabOTHI 1O THAPABIUKE

http://www.labrab . ru /spbgasu

WuTepHeT-TpeHaxepsl B chepe oOpazoBaHus

http://www.i-exam. ru

Cucrema qucrannmonHoro ooyuenus CIIOI'ACY Moodle

https://moodle.spbgasu.ru/

DIIeKTPOHHO-O0MOIMoTeuHas cucteMa uaarenscrsa "Jlans"

https://e.lanbook.com/

DnektponHas 6ubiuorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DNIeKTpOHHO-O0ubIMoTeuHas cucrema uzaarenscrsa "FOPAUT"

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

DJIeKTpOHHO-O0MOIMoTeuHas cucreMa uzaarenscrsa "IPRsmart”

http://www.iprbookshop.ru/

Hayunas snextponnas 6ubnmnorexa ELIBRARY.RU

https://www.elibrary.ru/

Poccuiickast rocynapcTBeHHas Oubinorexa

www.rsl.ru

Bceepoccuiickuii ”HCTUTYT HAy4HOM U TEXHUYECKOM nHpopManuu
(BUHUTHN)

WWWwW2.viniti.ru

Enunblil 31eKTpOHHBIN pecypc yd4eOHO-MeTOAMYECKON JIUTEPaTyphl
CIIoI'ACY

www.spbgasu.ru

bubnuoteka crareit xypuana HIT «<ABOK»
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8.4. [lepeuenp MHGOPMAITMOHHBIX TEXHOJIOTHH, UCTIOIb3YEMBIX IPU OCYILIECTBICHUH 00pa30BaTEIbHOIO
npoliecca 1o JUCHUILIMHE, BKII0Yas IepeueHb JIMIEH3MOHHOIO U CBOOOIHO paclpoCTPaHsIeMOro

MPOTrPaMMHOTO 00ecTieueHus

HaunmenoBaunue

Crnioco6 pacrpocTpaHeHus
(JIMLIEH3MOHHOE WJIM CBOOOHO
pacrmpocTpaHseMoe)

Ansys

CyO0nM1IeH3UOHHBIH JOTOBOP
Nel1976-110/2017-C3®0 ot
16.10.2017 r. ¢ 3AO "KAAPEM
Cu-Aii-Oc". Jlunensuss OGeccpouHas




8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHNUE TUCITUTIITHHBI
CBenieHns 00 OCHAIEHHOCTH YU€OHBIX ayJUTOPUI M MOMENICHUHN JJIs1 CAMOCTOSITENIbHON pabOThI

HaunmenoBanue y4eOHBIX ayIUTOPHI U
NOMEILEHUH 17151 CAMOCTOATEIbHON paboThl

OcHamieHHOCTh 000pPYJOBAaHUEM U TEXHUYECKUMHU
CpeAcTBaMu O0y4YeHHUs

50. YueOHble ayIUTOPHH ISl IPOBEICHUS
JIEKIMOHHBIX 3aHATUI

VYyebHas ayiuTopus AJis IPOBEACHUS 3aHITHI
JIEKIIMOHHOT'O TUTIA, KOMIUIEKT MYJIbTUMEIUIHOTO
obopymoBaHus (TIEPCOHATBLHBIN KOMITBIOTED,
MYJIbTUMEAUHHBIN TIPOEKTOP, IKPaH, ayAMOCUCTEMA),
JTIOCKa, IKpaH, KOMIUICKT yu4eOHO# Mebenu,
noakroueHne Kk komnbrorepHoit cetn CIT6IACY,
BbIXOJ B IHTEpHET

50. YueOHble ayTUTOPUH JIs1 TPOBEACHUS
NPaKTUYCCKHUX 3aHITHH, KypCOBOTO
MIPOCKTUPOBaHUS (BBIMOJHEHUS KYPCOBBIX padoT),
TPYIIIOBBIX U UHINBUAYAILHBIX KOHCYJIbTAIIUH,
TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON
aTTeCTaINU

KommiekT MynbTuMe TnitHOT0 000pyA0BaHUS
(mepcoHaNbHBIN KOMIIBIOTEP, MYJIbTUMEUINHBIN
IIPOEKTOP, IKPaH, ayAUOCUCTEMA), 1OCKA, KOMILIEKT
y4eOHOI MeOemnH, MOIKII0YeHUE K KOMITBIOTEPHON
cetu CIIOI'ACY, Beixon B HTEpHET

50. Yuebnas nabopatopust BOJOIMOIb30BAHUS
2-s KpacHoapmeiickas yi. 1. 4
Ayn. 401

Moiika nabopatopnast. Cymuika Jjisi TOCY/Ibl
naboparopHast. byreumn 1051, YiakoBka GuibTpoB
OymaxHbIx 1uamerpoM 100 MM.

YnakoBka puiabTpoB OyMaxHbIX auameTpoM 120 MM.
®doromerp KOK-2MII. Crekrpodoromerp [13-5300.
Krogersl. [1nockomonnas koin6a 300 M. pH-metp
Hanma. Crakansr 100 mut. [lepkatenu ajis G10peToK.
Jepxarenu miis PH-MeTpoB. MUKpOOIOpPETKH.
bropetku. brok anektponos amtomunueBbix. CTakan
Ui GJI0Ka AJIEeKTPOA0B. BeimpsaMuresns Toka.
Bubporpoxort I13-6800. Konba konnueckas
mockogoHHas 300 mu. Crakan 100 mi. bropertka ¢
nepxateneM. KonoHku GuibTpalimoHHEIE.
HNonoobmenHas cmona

MarnuTtHas Memianka ¢ MemaTteasiMi. TeXHuuecKre
Bechl 500-M.

50. Tlomemienus Uit cCaMOCTOSITENbHON pabOThI

[Tomernienue A caMOCTOSTENHHON pabOTHI
(unTanbHbIN 321 Oubnmoreku, ayn. 217): [IK-23 mr., B
T.4. 1 mr.- I[1IK misg mur ¢ OB3 (cucremuslii 6510k,
MOHMTOP, KJIaBUaTypa, MbIIIIb) C TOJKIIOUYEHHUEM K
cet «HTEepHEeT» M obecrieueHreM A0CTymna B
AJIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

Jlig naBanuaoB u nn ¢ OB3 obecrieunBaroTCs CrieliMaibHbIE YCIOBUS IS OTyYEHUS
00pa30BaHMs B COOTBETCTBUH C TPeOOBaHHUSIMH HOPMATHBHO-TIPABOBBIX JOKYMEHTOB.
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