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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

[{ensiMu OCBOGHUS TUCITUTLIAHEI SIBIISTIOTCS: OCHOBHBIC (DH3UYECKHE SIBJICHHSI U TPOLIECCHI TOKOSIIIIUXCS U
JBYOKYIIMXCS KHUJAKOCTEH W Ta30B; BAKHEHIIIME 3aKOHBI THIPOCTATHKU M THAPOJIMHAMUKH, OCHOBHBIC 3aKOHBI
MOA00US U THAPABIMYECKOTO MOJCITHPOBAHHUS.

3amadeil OCBOCHHUS JWCIMUILIUHBI SBISETCS O00ECIEYCHHE CTYISHTOB HEOOXOIUMBIM 00BEMOM
TEOPETUYECCKUX M MPAKTUYCCKHX HABBIKOB, KOTOPBIC, C OJHOW CTOPOHBI, SIBJIISFOTCS OCHOBOW JUIS psia
JTUCIWIUIAH CIICIIUATBLHOCTH, & C IPYroi CTOPOHBI, MO3BOJISIFOT MCIIOIB30BATh METOJIBI MEXaHUKH JKUIKOCTH U
rasa JuIsl pelicHus KOHKPETHBIX 3a7a4 B 00J1aCTH CTPOUTEILCTBA.

2. llepeyeHb IUIAHHPYEMBIX PpPe3yJbTATOB OOy4YeHHsI MO IAUCHUILIUHE (MOIYJIIO), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEeHHUs KOMIIeTeHIN i

Ko n HaumeHoBanue
KOMIIETEHIINU

Ko n nHaumenoBaunue
WHIMKATOPa JOCTHKEHUS

[Tnarupyemblie pe3ynbTaThl O0yUSHUS 110
JTUCIUIUINHE, 00eCTIeYnBaIOIIUE TOCTHKEHNE

KOMIIETCHITNH IUTAHUPYEMBIX pe3ynbraTtoB ocBoeHust OITOIT
OIIK-1 Cnocoben pemats|OIIK-1.1 BrisiBnsier v[3HaeT
3amaun  MpodecCHOHATBHOM |KiTacCuPUIUpyeT (PU3NYecKre HM|OCHOBHBIC 3aKOHBI MEXAHUKH JKUKOCTH U Ta3a
NEeSTeIbHOCTH Ha OCHOBE|XUMHYECKHE MIPOILIECCHL, [yMeeT
WCIIOJIb30BAHUS mporekapmue  Ha  o0bekTe|[IpuMeHATh JUIsT  MPAKTUYSCKUX  PacuyeToB
TEOPETUYECKUX u|mpodeccrnoHanbHOM TEOPETUYECKHE 3HAHUS
MIPAKTUICCKUX OCHOB|JIEATEITBHOCTH BJajieeT
€CTECTBEHHBIX u METOJaMH  pacyeTa  paslUYHbIX  BHJIOB
TEXHUYECKHX HayK, a TaKKe JIBUKCHHSI
MaTeMaTHYeCKOro afnmnapara
OIIK-1 Cnocoben pemars|OIIK-1.2 Onpenensier|3HaeT
3aaui MPOQPEeCcCCUOHANBHOMN |XapaKTePUCTHKU  (PU3NYECKOTO|TEOPETUYECKHUE OCHOBBI MEXAHUKHU JKUJKOCTH U
NEesTeILHOCTH Ha OCHOBE|mpolecca (sBneHU),|ra3a
UCIOJIb30BaHUS XapakTepHOro JUisi  OOBEKTOB|yMeeT
TEOPETUICCKUX u|mpodeccrnoHaTEHOM MIPUMEHSITh PA3JIMYHBIC METOIUKHU PACUETOB
MPAKTUYECKUX OCHOB|JIESATENILHOCTH,  HAa  OCHOBE|BJajJeeT
€CTECTBEHHBIX 1| TEOPETUIECKOTO AQHAJIM30M BO3MOKHBIX BHJIOB COCTOSIHHSI U
TEXHHUYECKHUX HayK, a TakKe|(dKCIIepHUMEHTaIbHOTO) JIBUKESHHUSI KHUJIKOCTH U rasa

MAaTE€MaTUYCCKOr O arrmapara

HUCCICaO0BaHUs

OIIK-1 Cnocoben pemarb
3aJjauu  Mpo(ecCHOHATBHOM

JCATCIIBHOCTH Ha OCHOBC
HUCITIOJIB30BaHUA

TCOPECTUICCKUX u
MPAKTUYCCKUX OCHOB
€CTCCTBCHHBIX n

TCXHUYCCKUX HAYK, a4 TAK¥XKC
MAaTEMAaTUYCCKOr O alrmapara

OIIK-1.4 ITpeacrasmnsier 6a30BbIC
i Ipo(hecCHOHANBHON chepbl
busznvyeckue W XUMHUYECKHUE
nporecchl M SBICHHS B BHJE
MaTeMaTH4eCcKOro(ux)
ypaBHeHUs(i)

3HaeT
OCHOBBI MaTeMaTU4YECKOTO MOJEIUPOBAHUS U
aHajau3a

ymeer

[IpumeHATh MaTEeMAaTHYECKHE MOJACIH A
JIEUCTBYIOIUX B MPUPOAE U MPOU3BOJACTBE
TeUeHNH

BJIa/leeT

Teopue (U3MUECKOTO W MaATEMaTHYECKOTO
MOJIETIUPOBAHHUS




OIIK-1 Cmocoben pematb

3amauu  PoeCCUOHATBHON
ACATCIIBHOCTH HA OCHOBEC
WCTIOJIb30BaHUS

TEOPETUYECKUX u
MPAKTUYECKUX OCHOB
€CTECCTBCHHBIX u

TEXHUYECKHUX HAYK, a TaKXE
MaTEMAaTUYCCKOrI'O alrapara

OIIK-1.5 Beibupaer 6a30Bble

busznvyeckue W XUMHYECKHE
3aKOHbBI [JId PpCHICHUA 3aldad
npo¢ecCuOHAITBHON
ACATCIIbHOCTHU

3HaeT

¢uznyecKkue 3aKOHbl CTaTUKU U JUHAMHKHU
CIUJIOIIHBIX CPeJl

yMmeeT

MIPUMEHATH OCHOBHBIC 3aKOHBI B MPAKTUUYECKOU
JESITEIIbHOCTH

BJIajieeT

MPOrpaMMHBIM 00€CIIEYeHHEM, OMUCHIBAIOIINM
3aKOHBI CTATUKU U IMHAMUKHU CIUTOIIHBIX CPe

OIIK-1 CmocobeHn pemath
3aa4n  MPOQPECCHOHATBHON

JCATCIIBHOCTH Ha OCHOBC
HCITIOJIB30BaHUA

TCOPCTUYCCKHUX u
MPAKTUYCCKUX OCHOB
CCTCCTBCHHBIX u

TCXHUYCCKHUX HAYK, a TAKXKC
MAaTCMaTHU4YCCKOI'O allliapaTa

OIIK-1.7 Pemaer ypaBHEHUS,
OMUCHIBAIOLINE OCHOBHBIE

¢dusnveckue  TPOIECCHI, c
MIPUMECHCHHEM METOIOB
JIMHEUHOU anreopsl u
MaTeMaTHYECKOT0 aHaJIN3a

3HaeT

YpaBHEHUS JIMHEHHOU areOphl M MaT. aHAIIN3a
yMeer

peliaTh ypaBHCHHS IMHEHHOU anreOpbl
BJIajieeT
MaTeMaTUYECKUM
obecrieyeHreM

u IIPOrpaMMHBIM

OIIK-3 Crniocoben
NpUHUMATh  pEIICHHUsS B
npodeccuoHanbHON  cdepe,
UCTIONIB3YS  TEOPETHUYECKHE
OCHOBbI M HOPMATHUBHYIO
0azy CTPOUTEIHCTBA,
CTPOUTEIBHOW UHIYCTPHH U
KUJIMIIHO- KOMMYHaJIBHOTO
XO035I1CTBA

OIIK-3.2 OcymecTBisieT BbIOOp
METOJIa MJIM METOJUKHU PEIICHHUS
3aauu npodeccuoHaIbHON
JEATeILHOCTH

3HaeT
0a30Bble OCHOBBI 33124

ymeer

IPUMEHSTh U3BECTHBIE METO/IbI PELICHNUS 3a/1a4
BJajieeT

METOAMKAMHU PelIeHUs] KOHKPETHBIX 3a7a4

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJI51) B CTPYKTYpe 00pa30BaTe/IbHOM POrpaMMBbl
Jannas mucrumuinHa (Moaynb) BkItoueHa B bnok «Jlucuumnunel, monynn» b1.0.16.02 ocHoBHOM
npodeccuoHanbHOM oOpa3oBarenbHOM mporpammbl 08.03.01 CTpoUTENbCTBO M OTHOCUTCA K 00s3aTeNbHOM

yacTy y4yeOHOro IJaHa.

Ne N Kozn u HanMeHoBaHME HHAMKATOpa
n/m PEATIECTRYIOMIHE AMCIHTLTHHbL JIOCTHKEHUS] KOMITIETEHLIUU
1 |Beicias Matemarixa VYK-2.1, YK-2.3, VK-2.4, OIIK-1.6,
OIIK-1.7, OIIK-1.8
> |Dusnxa VK-1.1, OIIK-1.1, OIIK-1.2, OIIK-
1.4, OIIK-1.5, OIIK-1.11
3HATh:

- ()yHIIaMEHTaJIbHBIE OCHOBBI BBICIIEH MAaTEMAaTHUKH, BKIIOYAss BEKTOPHYIO airedpy, aHATUTHYECKYIO
TE€OMETPHUIO, TEOPHUIO MpeIeoB, TuddepeHIaTbFHOEe U HHTETPATbHOE UCUYHCTICHHE; (PYyHIaMEHTATbHBIE OCHOBHI
(DMBUKH U TEOPETHUUECKOW MEXaHUKH; TMHAMUKY TI0JI3EMHBIX BOJ.

YMETh:

- JIOTHYECKH M TI0CICHOBATCIIBHO H3JIaraTb (baKTI)I, 00BACHATH MPUYIUHHO-CJICACTBCHHEIC CBA3H,
HCIIOJIb3YA 06H_II/IG " CIICHUAJIBHBIC ITOHATHA U TCPMUHBI; TIPOBOJUTH (popMannsaumo IIOCTaBJICHHOM 3aJ1a4u Ha
OCHOBC COBPECMCHHOI'O MAaTEMATHUYCCKOI'0 arrapara.

BJIAACTh:

- HaBbIKaMU paboOTHI C y4eOHOM TUTepaTypoil U AIEKTPOHHBIMU 0a3aMH JTaHHBIX.

Briciras maTeMaTnka

duznuka




No Koa u HamMeHOBaHME HHIUKATOPA
[Tocnenyromue TUCIUIIIIMHBI
/1 NOCTHIKEHUS KOMIIETEHIIUN

VYK-1.1, VK-1.2, VK-1.3, VK-1.4, YK-1.5,
YK-1.6, YK-2.1, YK-2.2, VK-2.3, YK-2.4,
VYK-3.1, VK-3.2, VK-3.3, YK-3.4, YK-3.5,
VK-3.6, VK-4.1, YK-4.2, YK-4.3, YK-4 .4,
VYK-6.1, VK-6.2, VK-6.3, YK-6.4, YK-6.5,
YK-7.1, YK-7.2, YK-7.3, YK-7.4, YK-8.1,
YK-8.2, YK-8.3, VK-8.4, YK-9.1, YK-9.2,
YK-93, VK-94, VK-9.5, VK-10.1,
YK-10.2, VK-10.3, OIIK-1.1, OIIK-1.2,
OIIK- 1.3, OIIK-1.4, OIIK-1.5, OIIK-1.6,
OIIK-1.7, OIIK-1.8, OIIK-1.9, OIIK- 1.10,
OIIK-1.11, OIIK-2.1, OIIK-2.2, OIIK-2.3,
OIIK-3.1, OIIK-3.2, OIIK- 3.3, OIIK-3.4,
OIIK-3.5, OIIK-3.6, OIIK-3.7, OIIK-3.8,
OIIK-3.9, OIIK- 4.1, OIIK-4.2, OIIK-4.3,
OIIK-4.4, OIIK-5.1, OIIK-5.2, OIIK-5.3,
OIIK- 5.4, OIIK-5.5, OIIK-5.6, OIIK-5.7,
OIIK-5.8, OIIK-5.9, OIIK-5.10, OIIK-6.1,
OIIK-6.2, OIIK-6.3, OIIK- 6.4, OIIK-6.5,
OIIK-6.6, OIIK-6.7, OIIK-6.8, OIIK-6.9,
OIIK-6.10, OIIK-6.11, OIIK-6.12,
[loaroroBka k mporenype 3amuThl W 3amuTa BbITyckHOU|OIIK-6.13, OIIK-6.14, OIIK-6.15,
KBATH(UKAIIMOHHON PabOThI OIIK-6.16, OIIK-7.1, OIIK-7.2, OIIK-7.3,
OIIK- 7.4, OIIK-7.5, OIIK-7.6, OIIK-7.7,
OIIK-8.1, OIIK-8.2, OIIK-8.3, OIIK- 8.4,
OIIK-9.1, OIIK-9.2, OIIK-9.3, OIIK-9.4,
OIIK-9.5, OIIK-9.6, OIIK- 10.1,
OIIK-10.2, OIIK-10.3, OIIK- 104,
OIIK-10.5, TIIK-1.1, IIK-1.2, TIK-1.3,
[1K-1.4, TIK-1.5, TIK-1.6, TIK-1.7, TIK-2.1,
[1K-2.2, T1K-2.3, T1K-2.4, TIK-2.5, TIK-2.6,
I1K-2.7, TIK-3.1, TIK-3.2, TIK-3.3, TIK-3.4,
[1K-3.5, T1K-3.6, T11K-4.1, T11K-4.2, TIK-4.3,
[1K-4.4, TIK-5.1, TIK-5.2, TIK-5.3, TIK-6.1,
I1K-6.2, I1K-6.3, T1K-7.1, T1K-7.2, TIK-8.1,
I1K-8.2, T1K-8.3, T1K-8.4, T1K-8.5, TIK-8.6,
I1K-8.7, I1K-8.8, T1K-8.9, T1K-9.1, TIK-9.2,
I1K-9.3, TIIK-9.4, TIIK-9.5, TIIK-10.1,
[1K-10.2, TIK-10.3, TIK- 10.4, TIK-10.5,
MK-11.1, TIIK-11.2, TIK-11.3, TIK-11.4,
MK-11.5, HOK(()- 1.1, [OK((I)-1.2,
MK(I)-1.3, TIK@)- 1.4, TK(I)-1.5,
YK-5.1, YK-5.2, YK -5.3, YK-5.4, VK-5.5,
YK-5.6

4. O0beM IMCUMILUIHHBI (MOIYJisI) B 3a4YeTHBIX €IMHHMLAX C YKA3aHHEM KOJUYECTBA aKaJeMHYeCKHX
4acoB, BbIJCJCHHBIX HA KOHTAKTHYIO pa0doTy o0y4yamlommxcsi ¢ nmpenoaasarejieM (10 BHAaM y4eOHBIX
3aHATHI) M HA CAMOCTOSATEJIbHYIO Pa00Ty 00y4Yarommxcst




Cemectp
W3 Hux yacsl Ha
. Bcero
Bun yuebHolt paboTbl MIPAKTHYECKYIO
4acoB 4
IMOATOTOBKY
KonrakTHas padota 32 32
Jlexnmonnsie 3anstus (Jlek) 16 0 16
JlaGoparopusle 3anstus (JIad) 2 0 2
[Ipaxtrueckue 3amsaTus (11p) 8 0 8
[pakTuueckue 3ausatus B ceccuto (1133) 6 0 6
HHuasn koHTakTHasi padoTa, B TOM YHcJjIe: 0,8 0,8
KOHCYJIbTAIlMH 110 KYPCOBOH paboTe (MIPOoeKTy), 0.4 04
KOHTpOJBbHEIM padotam (PI'P) ' '
KOHTaKTHas paboTa Ha aTTeCTAIMIO (cIaJa 3a4eTa,
3adeTa ¢ OICHKOM; 3aIIiTa KypCOBOH pabOThI 0,4 0,4
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCUIO
(xoHCYNBTAIUS TTepe]] IK3aMEHOM U c/ladya
Yacel HAa KOHTPOJIb 4 4
CamocrositenpHas pa6ota (CP) 71,2 71,2
OO0mast TPy10eMKOCTh TUCHUILIUHBI (MOYJIs1)
yacol:| 108 108
3a4eTHbIE eIUHHUIbI: 3 3

5. Coaep:xxkanue IMCUMIUIMHBI (MOAYJIfA), CTPYKTYPHMPOBAaHHOe MO Ppa3iejaM (TeMaM) C YKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
5.1. TemaTnyeckuii MjaaH JUCIHUILUIUHBI (MOIYIIS)
KonrakTtHast padora (1o yuyeOHbIM
3aHITHSIM), Yac. Kon
WHIAKATOP
= a
S| mekuum 113 JIP Bcero,
Ne Pazmensl quCUIUIHHE S CP JOCTHXKEHHU
8 gac. q
W3 HUX Ha M3 HUX Ha M3 HUX Ha
TpaKTH- MIPaKTH- MIPaKTH- KOMIICTCHIT
Bcero | yeckyro | Bcero | ueckyro | Bcero | deckyro 15051
oJro- moAro- moAro-
TOBKY TOBKY TOBKY
1. |1 pa3nmen. BBoaHble cBeaeHUs
OCHOBHbIE (pU3MUECKUe
CBOMCTBA KUJKOCTHU U ra3a
OIIK-1.1,
OIlK-1.2,
OcHOBHbIE ¢busnueckue OIIK-1.4,
1.1. . 4 4 2 12 18
CBOMCTBA KUJIKOCTH U rasa OIIK-1.5,
OIIK-1.7,
OIIK-3.2
2. |2 pazaen. CHII0BOE BO3IEHCTBUE
MOKOSIIEHCS KUIKOCTH Ha
MJIOCKUE ¥ KPUBO -JIMHEHHBIS
MTOBEPXHOCTH.
CuiioBoe BO3JICUCTBUE OIIK-1.1,
MOKOAIIEHCS  KUIKOCTH  Ha OIIK-1.2,
2.1. . 4 | 2 2 10 14
IUIOCKUE W  KPUBOJIMHEIHBIE OIIK-1.4,
MOBEPXHOCTH. OIIK-1.5
3. |3 pa3gen. PaBHOBeCHe
JKUJIKOCTEN U ra30B




OIIK-1.1,

. OIIK-1.2,
3.1. |PaBHOBecHE KUIKOCTEN U Ta30B 10 11 OTIK-1.4,
OIIK-1.5
4. |4 paznen. IlnaBanue tei.
OCTOIYUBOCTb.
OIIK-1.1,
4.1. |. IlnaBanue tea. OCTOMYMBOCTb. 4 4 OIIK-1.2,
OIIK-1.4
5 |5 pazaen. OCHOBbI KHHEMATUKH U
JUHAMUKH KUIKOCTH U rasa.
OIIK-1.1,
OIIK-1.2,
51 OCHOBEI KUHEMATUKU 51 10 15 OIIK-1.4,
" | IMHAMUKH XUIKOCTHY U rasa. OIIK-1.5,
OIIK-1.7,
OIIK-3.2
6. |6 paznen. I'mapaBnuyeckue
COIPOTHBIICHUS TIPU JBUKCHUN
JKMIKOCTH U rasa.
I'mapaBauyeckue 8g§j%’
6.1. |compoTHBIIEHUSI TPU JBIKEHUH 8 13 OHK-l. 4’
JKMIKOCTH U rasa. OTIK-1.5
7. |7 paznen. OgHOMEpHbBIE
HAITOPHBIC MTOTOKH KHJIKOCTCH M
rasos.
OIIK-1.1,
OIIK-1.2,
71 OpnHOMepHBIE HAIOPHBIE MTOTOKH 8 12 OIIK-1.4,
" |’xmpxocTen 1 ra3os. OIIK-1.5,
OIIK-1.7,
OIIK-3.2
8. |8 pazzen. JIBukeHue sKuIKoCTH U
rasza B IOPUCTOM cpee.
OIIK-1.1,
OIIK-1.2,
JIBr>keHue >KUAKOCTA W Tra3a B OIIK-1.4,
8.1 IIOPUCTOM CpeJie. 92 | 132 OIIK-1.5,
OIIK-1.7,
OIIK-3.2
9. |9 paznen. OcHOBBI
MOJICTTUPOBAHUS
THJIPABIMYCCKHUX SBJICHHM.
OIIK-1.1,
OIIK-1.2,
91 OCHOBEI MOJIETTUPOBAHUS 3 OIIK-1.4,
" |runpaBauyeckux sSBIECHUM. OIIK-1.5,
OIIK-1.7,
OIIK-3.2
10. |10 pa3znen. Has koHTakTHas

paborta




10.1

WNHuas xoHTakTHAs paboTa

OIIK-1.1,
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-3.2

0,8

11.

11 pazgen. Kontposb

11.1.

3auer

OIIK-1.1,
OIIK-1.2,
OIIK-1.4,
OIIK-1.5

5.1. Jlekuuu

No
pasn

HaumenoBanue pasnena
U TEMBI JISKITUH

HanmenoBanme u KpaTKO€ COACPIKAHUC J'ICKHI/II‘/'I

OcHOBHBIE PU3HYECKUE
CBOMCTBA XKUIKOCTU U
raza

OcHoBHbIe U3NYECKUE CBOWCTBA KUAKOCTEH U ra30B

Onpenenenue  mnpeaMmera, Kak  HaydyHOW — aucuuIuinHbl.  [Ipumepsr
UCIIOJIb30BAaHUS 3HaHUH NPUKIAJHOW MEXaHUKH JKUAKOCTH U ra3a B 00J1acTH
cTpoutenbeTBa. CBSA3b Kypca €O CMEXKHBIMH JucHuiuinHamu. Kpatkue
UCTOPUYECKHE CBEJICHUSI O pa3BUTUU Hayku. OOBEKT M3yueHUs!, GU3NUECcKoe
CTPOCHHE KUIAKOCTEH W Ta3oB. ['mmoresa cromHou cpenbl. dusnyeckue
CBOMCTBA: IUIOTHOCTb, YIENbHBIA BEC, OTHOCUTEIBHBIE IUIOTHOCTH U
yIEIbHBINA BEC, CKUMAEMOCTh, TEKYUECTh, BA3KOCTb. VeaibHble U peanbHble
KuakocTu. HeHbI0TOHOBCKME KUIAKOCTH. CHIIBL, JEMCTBYIOIUE B KUAKOCTAX
U rasax.

CuI10BO€E BO3ENCTBUE
MTOKOSIIIIEHCS KUIKOCTH
Ha IIJIOCKHUE U
KPUBOJIMHEHHBIE
MTOBEPXHOCTH.

CunoBoe Bo3/1eliCTBUE TOKOSIIEHCS )KUKOCTH Ha TUIOCKUE U KPUBOJIMHENHbIE
MIOBEPXHOCTH.

AHanUTHYECKUH CIIOCOO OIpeseseHus AaBJICHUs Ha IUIOCKHE ITOBEPXHOCTH.
IlenTp naBneHus u omnpexpeneHue ero koopauHar. Cuila AaBlIeHUs Ha
KPUBOJIMHENHBIE TOBEPXHOCTH. Teno nasienus. LleHTp naBieHus.

PaBHOBecHe KUIKOCTEN
U ra3oB

PaBHOBECHE )XNAKOCTEH 1 Ta30B.

['unpocratnueckoe JnaBieHne © ero cBoiictBa. Juddepennumanbubie
ypaBHEHHUS paBHOBECUS )KUIKOCTH. OCHOBHOE YpaBHEHHUE IMIPOCTATUKH, €TI0
F€OMETPUUYECKOE U IHEPreTHUYECKOE TOJKOBaHHE. PaBHOBecHE JKHUJIKOCTU U
rada B II0JIC CHIIbBI TSXKECTHU. OTHOCI/ITCJIBHBIﬁ HOKOI\/'I KUIKOCTHU W Tasa.
Enununiel, xapakrepusyomue aasnenue. [Ipudops! 11t usMepeHus 1aBaeHus
1 Bakyyma. ['paduueckoe n300pakeHne pacripeaeeHus: TuapOCTaTUYECKOTO
naBneHus. Pacripenenenuie 1aBieHus B HOKOSIIEMCS rase.

OCHOBBI KHHEMATHKHU U
JAWHAMHUKHU XKUIKOCTHU U
rasa.

OCHOBBI KHHEMAaTUKH U JUHAMUKH KUIKOCTH U Iasa.

JIBa MeToa M3y4eHMsI KUAKOCTU U rasa, KjJacCUPUKAIUs BUAOB ABUKECHUS,
TPAacKTOpPUs W JIMHHUSA TOKA, JJIEMEHTapHas CTpyika. Buxpepas nuHus,
BUXpeBOl IHYP. [IOTOK U €ro 351eMeHThI. Y paBHEHHE HEPA3pbIBHOCTH MTOTOKA
B IuddepeHnanbHoi 1 ruapaBindeckoi popmax. Cuibl, IeHCTBYIOIIKE B
xuakoctax. J{uddepenumansrupie ypaBHEHUS ABIKEHUS HEBA3KOM KUAKOCTH
(ypaBHeHMs Diiniepa) U UX MHTErpaNIbl Ul PA3IUYHBIX CIydaeB. Y paBHEHHE
bepHymmm 11 CTpyHKM HEBSI3KOM M BSI3KOM JKMJKOCTH. I'eomerpuueckas u
HHEPreTUYECKast UHTEepIpeTalus ypaBHeHUs bepHysuM, Ibe30METPUUECKUN U
TUAPABINYECKUI YKJIOHBL. YpaBHEHHE bepHyInu I IOTOKA BSI3KOU
KUAKOCTU UM MeToAbl €ro mnpuMeHeHus. KomamdecTBo JBWXKEHUS U
KMHETUYECKasi SHEprusi MOTOKa JKUAKOCTH. HampsbkeHuwe cuin BS3KOCTH.
VYpasuenne HaBbe-Ctokca 11 BI3KOH KUIKOCTH. TypOYJIEeHTHOCTh U €e




XapaKkTEepUCTUKH, ypaBHeHUs PeliHonbaca. YpaBHeHue bepHymm 1 ra3os.

I'mppaBnuueckue
CONPOTUBJICHUS TIPU
JIBMOKCHHU KUJTKOCTH U
rasa.

I'nppaBnuueckue COpOTUBIEHUS NPU ABMXKEHUH KHUIKOCTHU U rasa.

Buasl ruzppaBindeckux —conpoTuBieHud. OOuMe 3aBUCUMOCTH  JUIs
onpezesieHusl MOTeph Hamopa B ogHoMepHbIX notokax (Lle3u, Beiicbaxa,
Hapcu-Beiicbaxa). JlamuHapHoe W TypOYJICHTHOE JIBMIKEHUE >KHIKOCTH.
OcHOBHOE ypaBHEHHE PaBHOMEPHOI'O JBMKEHUS XKUAKOCTU. Pacnpenenenue
KacaTeJIbHbIX HAIIPSDKEHUH M CKOPOCTEH IIPU JAMMHAPHOM PaBHOMEPHOM
IBIOKEeHUH B TpyOax. @opmyna [lyaseiins u 3Hauenne kodpduuuenta Japcu
IpY JTJAMUHApHOM JBM>KeHUH. O011Me cBeIeHUs O TYypOYJIEHTHOM JBH)KEHUH.
Pacnpenenenne kacaTeNbHBIX HANpsHKEHUH M CKOPOCTEH B TypOyJIE€HTHOM
noroke. Ilpaktuyeckue GopMyisl a1 pacyera MoTeph Haropa M Mpopuis
CKOpocTell B TpyOax mpu TYypOYJIEHTHOM MABIKEHHH. 3aBUCUMOCTH JUISA
onpenenenuss kodpduuuenta Illesu. Mectuble notepu sHepruu. OOuue
CBEICHMsI. 3aBUCUMOCTHU ISl ONPEIENICHUs IOTEPh HANopa MpU U3MEHEHUU
CEUYCHHs M HaIpaBJICHHA IIOTOKAa. DB3aumMHOEe BIMSHME MECTHBIX
cornpoTuBieHuil. Bimsuue uncna PeiiHonbaca Ha 3HaYeHne KodQummeHTa
MECTHOI'O CONPOTHUBJICHUS.

OnHOMEpHbIE HAIOPHBIE
HOTOKH KUIKOCTEU U
rasos.

OpnHoMepHbIE HAalOPHbIE TOTOKHU KHUJIKOCTEH U ra3os.

Tunsl 0OTBEpCTHI U HAcaIOK, BUJIBI CxKaTus CTpyu. McTeueHue dyepe3 maible
OTBEPCTHS B TOHKOM CTEHKE IIpU IIOCTOSTHHOM Hamope. Tpaexkropus
BBITEKaromIe crpyu. Mctedenne »XUIKOCTU depe3 OOMbIINE OTBEPCTUS MPHU
IMOCTOAHHOM W NCPEMCHHOM Hallopax. Hcteuenne 4cpe3 HacaakKu Ipu
MOCTOSIHHOM Hamope, BakyyM B Hacajkax. McredeHue ra3oB, KpUTHUECKAs
CKOpOCTh HcTeueHMs. [IpakTHueckue peKOMEHJAIUMU 110 OIPEEICHUIO
3HaueHUi KOod(p(UIMEHTOB pacxoga U ckopocTdu. HesaromsieHHble CTpyH
BA3KON kuAKocTH. OCHOBHBIE XapaKTEPUCTUKU HE3aTOIUIEHHON CTpYyH.
Knaccudukanuus tpyoornpoBogoB. Pacuer mpocThiX, KOPOTKUX U JITUHHBIX
TpyOompoBosioB.  [loHsitTue 0  pacdere  ceredl  TpyOOMpOBOIOB.
I'mapaBianueckuit  pacdyer TpyOONpOBOAOB MpH  TPAHCIOPTUPOBAHUU
IByX(}a3HbIX MOTOKOB. JIBMkeHHME ra3oB mo TyOam. bombiine yckopeHus,
KoJIeOaHusl JTaBJICHUN W ypOBHEW B HANOPHBIX cucTeMax. [ mapaBiauuecKkuii
ynap B TpyOax, ¢opmyna JKykoBckoro. JlaBneHue cTpyd >KUAKOCTH Ha
TBEP/IbI€ TOBEPXHOCTH.

JIBr>KeHUE KUJKOCTH U
rasa B IIOPUCTOU cpene.

JIBI>KeHHe KHUIKOCTH U ra3a B IIOPUCTOHN cpejie.

O6mue cBeaeHus o ¢uibTpanuu. OCHOBHOW 3aKOH  (PUIBTpaLUU.
Koapduuuentr Qunabrpaumu. Meronsl onpeaeneHus KodpQuuueHTa
¢unbTpanuu. JlaMuHapHass W TypOyneHTHas QuibTpanus. PaBHOMepHOE
JBIDKEHUE TPYHTOBBIX BOJA. IIpUTOK TPYHTOBBIX BOA K BOJOCOOPHBIM
coopykeHUsM. [IpUTOK K ApeHa)KHOMY M apTe3naHCKOMY KoJofaiam. Pacuer
IPYNIIbl  COBEPIIEHHBIX KOJOALIEB TNpU BOJAOHNOHMXKEHUH. [Iputox K
OJIMHOYHOW  BojocOOpHOM  raymepee. OCHOBBI  pacueTa  CHCTEMBI
TOPU30HTAJIBHBIX COBEPILIEHHBIX M HECOBEPILICHHBIX JpeHaxel. Meton
SI'JIA.

OCHOBBI MOJIETMPOBAHUS
TUIPaBIMYECKUX
SIBJICHU.

OcCHOBBI MOJIENTMPOBAHUS TUAPABINYECKUX SIBJICHUM.
[Tonobue ruapomexaHuyeckux mporeccoB. Yucina u KpuUTEepUH MOAOOUS.
Metonel MopenupoBanus. I[lonsTre o MeTosne pasMEpHOCTEN.

5.2. IlpakTudeckue 3aHsATHS B CECCUIO

HaunmenoBanue paznena

No o
o/ Y TEMbI CEMUHAPCKUX HaunmenoBanue u cogepkanue NpakTUYECKUX 3aHITUI
3aHATUN
7 OJHOMEpHEIE OnHoMEpHBIE HATTOPHBIE TOTOKH KUAKOCTEH U ra3oB.




HAIlOPHBIC ITOTOKH
)KH,Z[KOCTGﬁ H ra3os.

Hcreuenue yepe3 Malible OTBEPCTHS B TOHKOM CTEHKE HPH MOCTOSHHOM
Hanope. Tpaektopusi BbITEKarolled cTpyd. McTedeHue >KHAKOCTH Yepe3
OoJbIIIEe OTBEPCTHS MPH MOCTOSHHOM M IepeMEHHOM Hamopax. Mcredenue
yepe3 HacaJKu IpU MOCTOSHHOM Harope, BaKyyM B Hacaakax. McrteueHue
ra3oB, KpUTHYECKasi CKOpPOCTb HCTEUYEHHsS. PacyeT mpocCThIX, KOPOTKHX HU
JUIMHHBIX TpyOOmnpoBonoB. ['mapaBinyeckuil pacyeT TpyOONmpOBOAOB MpuU
TPaHCHOPTHPOBAHUH ABYX(Pa3HBIX MOTOKOB. | napaBnuyeckuii yaap B TpyoOax,
dopmyna KykoBckoro. JlaBmeHue CTpyW IKHJIKOCTH Ha  TBEpHbIe
MOBEPXHOCTH.

Z[BI/I)KGHI/IC KHNJIKOCTH U

JIBI>KeHMe KHUIKOCTH U ra3a B IIOPUCTON Cpejie.

O6mwe cBemenns o Quuabrpanuu. OCHOBHOW 3aKOH  (UIIBTPAIMH.
Koopduuuent Qunbrparmu. Meronsl onpeaeneHus  KodpuIueHTa
¢unpTpanuu. JlamuHapHas u TypOyneHTHas ¢uibTpanus. PaBHOMepHOe
JBIDKEHUE TPYHTOBBIX BOJA. IIpUTOK TPYHTOBBIX BOA K BOJOCOOPHBIM

8 ra3a B IOPUCTOH cpefie. |coopykeHUsIM. IIpUTOK K JpeHaXHOMY M apTe3uaHCKOMYy Kojonuam. Pacuer
IPYIIBl  COBEPLICHHBIX KOJIOAUEB IIpU BOAONOHMKeHUU. IIpuTok K
OJIMHOYHOM  BojocOOpHOM  raymepee. OCHOBBI  pacueTa  CHCTEMBI
TOPU30HTAJIBHBIX COBEPLICHHBIX M HECOBEPIIEHHBIX JpeHaxkeu. Merox
OI'JIA.
OCHOBI)I MOI{GJII/IpOBaHI/IH I‘I/II[paBJII/I‘IeCKI/IX ﬂBJICHI/Iﬁ.

OCHOBBI MOJIETTUPOBAHUS
9 FHPABIIHUCCKIX [TogoOue ruapoMexaHWYeCKHX MpoIeccoB. Yucina u KpI/IUTepHH rnogoous.
—— Mertonbl MogenupoBanus. [lonsiTHe 0 METOIE pa3MEPHOCTEN.

5.3. IlpakTuyeckue 3aHsATUs

HaumeHnoBanue pasaciia

No .
ann| ® TEMBI IPAKTUYECKUX HaumenoBanue u coaepkaHue NpakTUYECKUX 3aHATHI
P 3aHATUN
OcHoBHBIE (U3NIECKHE CBOMCTBA KHUIKOCTEH U ra3oB
Hcnons30BaHus 3HAHUN MPUKIIAJHON MEXaHUKH KUAKOCTU U ra3a B 00JIacTH
OcHoBHbIE pu3nUecKkrue |CTpouTenbeTBa. OOBEKT HM3y4eHHUs, (PU3MUECKOE CTPOEHHUE KHUJIKOCTEH H
1 CBOMCTBA KUJAKOCTU U |[Ta30B. DU3NUECKUE CBOICTBA: MJIOTHOCTb, YAEJIbHBIA BEC, OTHOCUTEIIbHbBIE
rasa TJIOTHOCTH U YAEJIBbHBIN BEC, CKUMAEMOCTh, TEKYU€CTh, BI3KOCTh. MeanbHbie
U peabHble KUAKOCTU. HEHbIOTOHOBCKHE KUAKOCTH. CHUIIbI, IEHCTBYIOIINE B
JKAJIKOCTSIX U ra3ax.
. CwioBoe  BO3JCUCTBHE  TOKOSIIIEHCS  JKUJIKOCTH Ha  IUIOCKHE U
CunoBoe Bo3a€eiicTBHE .
. KPUBOJIMHENHBIE TOBEPXHOCTH.
MOKOSIIIEHCS KUJIKOCTH N
9 AHaATUTAYECKU CTMOCO0O ONpEIEICHHS TaBJICHHSI Ha TUIOCKHE TIOBEPXHOCTH.
Ha IJIOCKUE U
. LlenTp nmaBneHHss W ompeaeneHue ero kKoopauHatr. Cuna JaBleHUA Ha
KPHUBOJIMHENHBIE .
KPHUBOJIMHEWHBIC MOBEPXHOCTU. Teno gasnenus. LlenTp naBnexus.
ITOBEPXHOCTH.
OCHOBBI KHUHEMATUKHU U AUHAMUKH KUJKOCTH U Ta3a.
VYpaBHeHHEe  HEpa3pbIBHOCTH  MOTOKa B  jauddepeHnmanbHOl U
ruapaBiandeckoit  ¢opmax. JuddepeHnuanbHble ypaBHEHHUS JIBHXKEHUS
HEBS3KOM XKuAKOCTU (ypaBHEHUS Dijepa) U UX UHTETpaibl IS pPa3InyHbIX
ciay4daeB. YpaBHeHUE BepHYuM 1l CTpYHKH HEBA3KOW U BSA3KOM JKUJIKOCTH.
OCHOBBI KHHEMATHKI H |- p pHy Py
['eomeTpuyeckas u >HEpreTUdeckasl HHTEpIpeTauus ypaBHeHus bepHyiu,
5 | IMHAMUKH KUJIKOCTH U . .
rasa MbE30METPUUYECKUIN U THAPABIMYECKUN YKIIOHBI. YpaBHeHue bepHymnu ans
' MOTOKA BSI3KOM IKUJIKOCTH W METOAbl ero mnpuMeHeHus. KommdecTBo
JIBIKEHUSI M KMHETHYECKas SHEprusi MOTOKa >KuakocTH. Hampsbkenue cui
BSI3KOCTU. YpaBHeHHe HaBbe-CTokca i BA3KOW KUJIKOCTH. YpaBHEHUS
Peiinonbaca. Ypasuenue bepHyiuu 1 ra3os.
6 I'uapaBInyecKue I'mapaBauyeckne CONPOTUBIIEHUS IPH IBUKEHUH KUIKOCTH U rasa.

COIIPOTUBJICHUS ITPU

Bunel ruapaBnudeckux conpotuBieHuil. OOIIme 3aBUCUMOCTH JIJIS




JIBIKECHUU KUIKOCTH U
rasa.

ompesieNieHus] MOTepb Hamopa B ogHoMepHBIX motokax (Lllesm, Beiicbaxa,
Hapcu-Beiicbaxa). JlamuHapHO€ W TYpOYJIEHTHOE IBWIKEHUE KUIKOCTH.
OcHOBHOE ypaBHEHHE PaBHOMEPHOTO ABM)KEHUS )KUIKOCTH. Pacnipenenenue
KacaTeNbHBIX HAIPSHDKEHUH U CKOpOCTEeH MpH JaMHUHAPHOM PaBHOMEPHOM
IBIKEeHUH B TpyOax. @opmyna [lyaseiins u 3Hauenne kodpduuuenta Japcu
Ipy JaMUHAPHOM JIBIKeHUHU. O011re cBeeHHs O TYpOYJICHTHOM JBH)KEHUU.
Pacnipenenenue xacaTelbHBIX HANpPSIKEHUM M CKOPOCTEW B TypOYJIEHTHOM
notoke. [IpakTuueckue Gopmysbl A pacuera MOTepbh Hamopa U IMpoduist
CKOpocTeil B TpyOax mpu TypOYJIEHTHOM JBM)KEHHUH. 3aBHUCUMOCTH JUIS
onpeaenenuss kodpdunuenta Illesu. Mectupie morepu sHepruu. OOmue
CBeZIeHMsI. 3aBUCUMOCTHU JIJIsl OMpeesieHUsl MOTeph Haropa Mpu U3MEHEHUHN
CEUYeHHs M HaIpaBJIEHHUs TOTOKAa. B3aumHOe BIMSHME MECTHBIX
conpoTuBiieHud. Bnusuue uncna PeiiHonbaca Ha 3HaueHue Kod3dduinenTa
MECTHOI'O CONPOTHUBJICHUS.

JIBUKeHHE KUAKOCTU U
rasza B IIOPUCTOM Cpee.

JIBYOKEHME XKHUIKOCTH U Ta3a B IIOPUCTOU Cpejie.

O6mue cBeaeHuss o ¢uibrpanuu. OCHOBHOW 3aKOH  (DUIbTpaLUu.
Koaddumuent dunprpanuu. Metoasl  omnpenencHuss K03 UIIMCHTA
¢wibTpanun. JlamuHapaas u TypOyneHTHas QuiubTpanus. PaBHOMepHOe
JBW)KCHUE TPYHTOBBIX BOJA. [IpUTOK TPYHTOBBIX BOJ K BOJOCOOPHBIM
coopykeHusM. [IpUTOK K ApeHa)KHOMY M apTe3naHCKOMY KoJjoanam. Pacuer
IPYIIBl  COBEPIICHHBIX KOJIOALEB TIPU BOJONOHMXKEHUHU. [IpUTOK K
OJIMHOYHOM  BojocOOpHOM  rainepee. OCHOBBI  pacueTa  CHCTEMBI
TOPH30HTAIILHBIX COBEPIICHHBIX W HECOBEPIICHHBIX JpeHaxe. Meton
SI'JIA.

5.4. JJaboparopHbie pabOTHI

No
pas3n

HaumenoBanue paznena
U TeMBbI JJa0OpaTOPHBIX
pabort

HaumenoBanue u conepkanue 1a00paTopHbIX paboT

I'mppaBnnyeckue
CONPOTUBIIEHUS IIpU
JBHKEHNUH KUJKOCTH U
rasa.

. 'mppaBnuueckne CONPOTUBIIEHUS IIPU JBHKEHUN KUIKOCTH U rasa.

Bunet ruapaBnuueckux —compotuBieHud. OOmme 3aBUCHUMOCTH  JUIS
olpesieNieHusl MoTepb Hamopa B oJHOMepHbIX motokax (Illesu, BeiicOaxa,
Hapcu-Beiicbaxa). JlamuHapHoe W TypOyJIEHTHOE JBWKEHUE >KHIKOCTH.
OcHOBHOE ypaBHEHHE PaBHOMEPHOT'O JBHKEHHS KUAKOCTU. Pacnipenenenue
KacaTeNbHbIX HAIPSDKEHUH M CKOpOCTEH NpH JaMMHAPHOM PaBHOMEPHOM
JBIOKEeHUH B TpyOax. @opmyna Ilyaseiins u 3Hauenne korpduurenta Japcu
IIpU JJaMUHApHOM JIBIKeHUHU. OO1ue cBeieHns 0 TypOyJIEHTHOM JIBUYKEHUU.
Pacnipenenenne kacaTenbHBIX HaNpsKEHUH M CKOpPOCTeH B TypOyJIEHTHOM
notoke. [IpakTuueckue Gopmyssl A pacuera MOTepb Hamopa U IMpouist
CKopocTell B TpyOax Npu TypOYJIEHTHOM JABIM)KEHHHM. 3aBUCUMOCTH JUIS
onpenenenuss kodpdunuenta Illesu. Mectubie motepu sHepruu. OOiue
CBEIICHMsI. 3aBUCUMOCTH ISl ONPEJEIICHUs NTOTEPh HAIOpPa NPU W3MEHEHUU
CeUYeHHs W HampaBlIeHHWs TOTOKa. B3aumMHoe BIMSHHE MECTHBIX
cornpoTtuBieHuil. Biusnue uucna PeifHonbaca Ha 3HaueHue KodduumeHTa
MECTHOT'O COTPOTHUBJICHUS.

5.5. CamocrositenpHas paboTta o

OyJaromuxcs

Ne | HaumenoBanue pasjena .
CopepxaHre caMOCTOSITENBHON pabOThHI
pasn| JMCLIMIUIMHEBI U TEMBI
OcHoBHBIE (PM3UYECKUE CBOMCTBA YKUIKOCTEH U Ta30B.
OcHoBHbIC QU3HYECKUE |OfpekT M3ydeHus, (U3MUECKOE CTPOEHHE KUAKOCTeil n rasos. Immoresa
1 | cBolicTBa KUIKOCTU K

rasa

CIUTOIIHON cpeabl. PU3nye-CKMe CBOMCTBA: IUJIOTHOCTh, YACIBbHBIA BEC,
OTHOCHUTEJIbHBIE INIOTHOCTD U YAEJIBbHBIN BEC, CKUMAE-MOCTh, TEKY4YECTb,




BA3KOCTB. I/II[eaJIBHBIe nu peaHBHI:IG KHUIOKOCTH. HeHLIOTOHOBCKI/Ie KUIKOCTHU.
Cuiibl, IEHCTBYIONIME B )KUAKOCTAX U raszax.

CuiioBoe BO3eHCTBHE
MOKOSIIIIENCS KUIKOCTU
Ha IJIOCKUE U
KPUBOJIMHEHUHbBIC
MOBEPXHOCTH.

CunoBoe  BO3ACHCTBUE  MNOKOALIEHCS
KPUBOJIMHENHBIEC IOBEPXHOCTH.
AHanUTUYECKUH CIIOCOO OIpEIEeHUs 1aBJIEHUS Ha IUIOCKUE IIOBEPXHOCTH.
LlenTp naBneHus u omnpexneneHue ero koopauHar. Cuna [aBiacHMs Ha
KPUBOJIMHEHHBIE TOBEPXHOCTH. Teno nasnenus. LlenTp nasneHus.

KHUIAKOCTH Ha IIJIOCKHEC u

PaBHOBecue )XuakocTei u
razoB

PaBHOBecHE XXUIKOCTEH 1 ra30B

I'mapocraTuyeckoe pgaBiaeHWe u  ero cpoictBa. JuddepeHnnanbHbie
ypaBHEHUsI paBHOBECHUS KUJIKOCTU. OCHOBHOE YpaBHEHHE TUIPOCTATUKH, €TO
F€OMETPUYECKOE M DHEPreTUYECKOE TOJIKOBaHHWE. PaBHOBecHE >KMAKOCTU U
rasa B IIojie CHJBI TshKecTH. OTHOCHUTEIBHBIM IMOKOH KHAKOCTH M Tasa.
Enununel, xapakrepusyroniue nasienue. [IpuOopsl i1 u3MepeHus aBicHUs
1 Bakyyma. ['padudeckoe n3o0pakeHre pacripeaeneHus: THAPOCTATUIECKOTO
napiieHus. Pacnpenenenue gaBaeHus B MOKOSIIIEMCS rase.

. II;maBanue tein.
OCTOHYUBOCTE.

[1naBanue ten. OCTOWYUBOCTB.
3axoH Apxumena. [InaBydyecTs U OCTOMUMBOCTD IJIABAIOLIUX TEJ.

OCHOBBI KHHEMATHKHU U
JWHAMHWKH XKXUAKOCTHU U
rasa.

OCHOBBI KHNHEMAaTUKH U IMHAMUKH KUAKOCTHU U Ta3a.

JlBa MeTOAa M3YyUYCHHSI KHUJIKOCTH U Ta3a, KIacCU(PUKAIMS BUIOB JBHKCHHUS,
TPAacKTOpUS U JIMHUA TOKA, JJIEMEHTapHas cTpydka. BuxpeBas nuHus,
BUXpeBOM MIHYp. II0TOK 1 ero 3;1eMeHThl. Y paBHEHNE HEPa3phIBHOCTH ITOTOKA
B 1 pepeHInanbHON U THAPABINYECKON (hopMax.

Cunpl, peiicTByromie B kuakocTsX. JluddepeHuumansHabie  ypaBHEHUS
JIBMDKEHUST HEBSI3KOM KUIKOCTH (ypaBHEHMs Diiepa) U UX MHTErpaibl AJs
pa3IMYHBIX ClydaeB. Y paBHEHHE bepHYIIN Ul CTPYMKH HEBS3KOM U BA3KON
XKUAKocTU. ['eoMeTpuueckas M dHepreTudeckas MHTEpIpeTanus ypaBHEHUS
bepHymn, nbe30METPUYECKHI M THIPABIMYECKUN YKJIOHBIL. YpPaBHEHUE
bepHymn niud moTOKa BA3KOM JKUAKOCTH M METOIBI €ro NPUMEHEHUS.
KonnyecTBO IBHMKEHHMS W KUHETHYECKas DJHEPrus IOTOKA JKHUIKOCTH.
Hanpspkenne cun  BaskoctH. YpaBHenue Hasbe-CTokca Uit BA3KOM
xuakoctu. TypOyJIeHTHOCTh U €€ XapaKTEepUCTUKH, ypaBHEHUs PeliHonbca.
YpaBHeHue bepHymm 11 ra3os.

I'mppaBnuueckue
CONPOTUBJICHUS TIPU
JBHIKEHHUHU >KUIKOCTH U
rasa.

. I'mppaBinyeckue CONPOTUBIICHUS IIPU JBUYKEHUHN KUIKOCTH U rasa.

JIBa MeTo/a U3y4eHHUs KUJIKOCTH U Tas3a, KJacCU(pUKalus BUAOB ABUKECHUS,
TPAaeKTOpUs W JMHHUA TOKA, JJIEMEHTApHas CTpyiika. Buxpesas uHus,
BUXpeBOM MIHYp. II0TOK 1 ero 3;1eMeHThl. Y paBHEHNE HEPa3phIBHOCTH ITOTOKA
B M depeHnnanbHoM u ruapaBinyeckoit popmax.

Cunpl, pelictByromme B kuaAKocTaX. [uddepeHunanbHble ypaBHEHUS
JIBYDKEHUST HEBSI3KOM KUJIKOCTH (ypaBHEHUs Diijiepa) U WX HMHTErpaibl JUis
pa3INYHBIX ClydaeB. Y paBHEHHE bepHYIIN Ul CTPYMKH HEBSI3KOM U BA3KON
KUIKOCTU. ['eomeTpruueckass U dHEpPreTUYecKas MHTEpIpeTauus ypaBHEHUS
bepHymn, nbe30METpUYECKHM M THUAPABIMYECKUN YKIOHBI. YpaBHEHHUE
bepHymn nius 1MOTOKAa BSA3KOM JKUIKOCTH M METOABI €r0 IPUMEHEHUS.
KonnuecTBO nBHMKEHHMS W KUHETHYECKas DJHEPrus NOTOKA JKHUJIKOCTH.
Hanpspkenne cun  BaskocTH. YpaBHeHue Habe-CTokca Uit BA3KOM
xuakoctu. TypOyJIeHTHOCTh U €€ XapaKTEepUCTUKU, ypaBHeHUs PeliHonbca.
YpaBHeHnue bepHymm 11 ra3os.

OnHoMepHbIe

O,Z[HOMepHLIC HAaIlTOPHBIC ITOTOKHU JKMJIKOCTEH U ra30B




HAIIOPHBIC ITIOTOKU
)KH,Z[KOCTGﬁ H ra3os.

Tunel 0TBEpCTUH U HACAOK, BUIBI CKaTus CTpyU. McredeHue dyepes Masble
OTBEPCTHSI B TOHKOM CTEHKE IIpU IOCTOSSHHOM Hamope. Tpaekropus
BBITEKaIOIIEeH cTpyu. McTeueHne KUAKOCTH uepe3 OOJbIInMe OTBEPCTUS TPU
IIOCTOSIHHOM M I€pEMEHHOM Hamnopax. lcreueHune dvepe3 Hacaiku NpH
IIOCTOSIHHOM Hallope, BaKkyyM B Hacajkax. VcreueHue razos, kputuueckas
CKOpOCTh HcTeueHud. [IpakThueckue peKoMeHAAMU IO ONpPENEICHUIO
3HaYeHUH KOA(PPHUIMEHTOB pacxona MU CKopocTH. HesaromneHHblE CTpyH
BSI3KOM KUAKOCTH. OCHOBHBIE XAapaKTEPUCTUKU HE3ATOIUICHHOW CTpPYH.
Knaccudukanus tpybonpoBogoB. Pacuer mpocThiX, KOPOTKUX U JUIMHHBIX
TpyOompoBogoB.  [loHsTne o  pacuere  cereil  TpyOOIPOBOIOB.
l'unpaBnuueckuit  pacyer TpyOONpOBOAOB MpPH  TPAHCIOPTUPOBAHHUU
nByX(a3HbIX MOTOKOB. JIBIkeHHe Ta3oB mo Tybam. bomibmme yckopenus,
KoJieOaHUsl TaBJICHWH W YPOBHEH B HANOPHBIX cUcTeMax. [ mapaBIMuecKuit
ynap B TpyOax, ¢opmyna JXykoBckoro. JlaBieHuWe CTpyH XHUAKOCTH Ha
TBEP/IbI€ IOBEPXHOCTH.

JIBuKeHHE KUAKOCTU U
rasza B IIOPUCTOM Cpee.

JIBYOKEHME KHUJIKOCTH U ra3a B IIOPUCTOM cpejie.

OOmme cBemeHuss o QuiupTpamuu. OCHOBHOW 3aKOH  (DMIIBTpALIUU.
Koapdunuent dunaptpanmu. Metoasl omnpeaeneHus — koddduimenTa
¢bunbrpanuu. JlamuHapHas u TypOyneHTHas ¢uibTpanus. PaBHOMepHOE
JIBIDKEHUE TPYHTOBBIX BOJ. [IpUTOK TPYHTOBBIX BOA K BOJIOCOOPHBIM
coopykeHHsIM. [IpUTOK K JpeHa)kHOMY M apTe3naHCKOMY Kosioauam. Pacuer
TPYIIBI  COBEPIICHHBIX KOJIOALEB TIPU BOJONOHMXKECHUHU. [IpUTOK K
OIMHOYHOM  BojocOopHOi  rasepee. OCHOBBI  pacueTa  CHCTEMBI
TOPU30HTAILHBIX COBEPIICHHBIX W HECOBEPIIECHHBIX JpeHaxed. Meton
OI'JIA.




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

Metoaunueckue ykazaHus 11 00y4JaromnXxcst 10 OCBOSHHUIO TUCIUITITMHBI

[TporpaMMoOil TUCUUIUIMHBI NPEAYCMOTPEHO MPOBEIEHUE JICKIIMOHHBIX 3aHATUM, Ha KOTOPBIX JAETCA
OCHOBHOH CHCTEMaTH3MPOBAHHBIA MaTepuall, MPAKTHYECKUX U JaOOPATOPHBIX 3aHATHUH, MPEANOIAraroiInx
3aKpeIUIeHUe M3Y4E€HHOro Marepuaina U (opMUpOBaHHME y OOydyaromMXcs HEOOXOAMMBIX 3HAHWM, YMEHHH U
HaBbIKOB. Kpome TOro, BaKHEMIIMM 3TalnoM H3Y4YE€HHs AMCLUMILUIMHBI SIBISIETCS CaMOCTOsTENbHas paboTa
o0yJaroIuxcs C MCIOJIb30BAaHUEM BCEX CPEICTB U BO3MOYKHOCTEH COBPEMEHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTUH.

B 06beM camocTOATENIbHOM Pa0OTHI 110 JUCHUIUIMHE BKIIOUACTCA CIEAYIOLIee:

- U3y4YEHHE TEOPETUUYECKUX BOIIPOCOB 110 BCEM TEMaM JUCLUILINHBL,

- IOATOTOBKA K MPAKTUYECKUM 3aHATUAM;

- IOJITOTOBKA K J1a00paTOPHBIM 3aHATHUSM;

- IOJITOTOBKA K BBIMOJIHEHUIO KOHTPOJIBHBIX padoT;

- BBIIIOJIHEHUE pacueTHO-Trpaduyeckoit padbotsl (PI'P);

- IOATOTOBKA K 3a4€Ty.

3aJ0roM yCIIEHIHOTO OCBOCHHUS 3TOW JUCLUHUIUIMHBI SBISETCS 00s3aTENbHOE MOCEIICHUE JICKIIMOHHBIX,
IIPAKTUYECKHUX U JJAOOPATOPHBIX 3aHATHUH, TaK KaK MPOILYCK OJHOIO (TeM 0oJjiee, HECKOJIbKUX) 3aHATHI MOXET
OCJIO)KHUTb OCBOCHHE pa3lenoB Kypca. Ha mpakTudeckux 3aHATUAX MaTepuall, W3JI0KCHHBIM Ha JIEKIMAX,
3aKpEIUIeTCsl BHIIIOJIHEHUEM KOHTPOJIBHBIX padoT Mo TeMaM JUCUUIUIMHEI corsacHo PIT/I.

[Tpuctynas K M3y4E€HUIO TUCLUUIUIMHBI, HEOOXOAUMO B IEPBYIO OUEPEIb O3HAKOMUTHCS COJIEPIKaHUEM
PITJA nns cTyneHTOB OuHOW (opMbl OOyueHHs, a TaKKe METOJMYECKHMHU YKa3aHUSMHM 10 OpraHu3aluu
CaMOCTOSITENIbHOM pabOThl U OJITOTOBKU K IPAKTUYECKUM U J1a00PATOPHBIM 3aHATHSIM.

[Tpu moAroToBKe K MPAKTUYECKUM U J1a0OPATOPHBIM 3aHATHSM M B paAMKaX CaMOCTOSITENIbHON paboThI 110
M3YYEHHIO TUCIHMILIMHBI 00YyJalonMMcst HE0OX0IUMO:

IIOBTOPUTh 3aKOHCIIEKTUPOBAHHBIM HA JIEKIIMOHHOM 3aHATHM MaTe€pUall U JONOJIHUTH €ro C Y4eTOM
PEKOMEHI0BaHHOM 110 TAaHHOW TEME JINTEPATYPBhI;

IPU  CaMOCTOSITEIbBHOM  HW3YYEHUH TEOPETHYECKOM TEMbl CHAENaThb  KOHCIIEKT, HCIOJb3YsS
pekomenoBanHbie B PI1J] ncrounukuy;

7. OueHo4HbIe MaTepHAJbl JJsi NMPOBEJCHUS] TEKYINEr0o KOHTPOJSI YCINEBAEMOCTH M NPOMEKYTOYHOM
arrecTalMu 00y4aromMXcs M0 AUCHUIINHE (MOAYJTI0)
7.1. IlepedeHb KOMIETEHIIMI ¢ yKa3aHUEM 3TaIloB UX (YOPMHUPOBAHMS B POLIECCE OCBOCHUS AUCIMITIINHBI

Konx n HanmeHoBaHue
Ne KoHTposmpyemsle pa3aeisl JUCHUTIIINHEL N Bun onenounoro
MHJUKATOpa KOHTPOIUPYEMOI

/1 (Momyms) KOMITETEHIHH cpencTaa

OcHoBHble Ppusnyeckue cpoiictsa xunkoctu u|OIIK-1.1, OIIK-1.2, OIIK- 1.4,

! [rasa OIIK-1.5, OTIK-1.7, OTIK -3.2 | "
CunoBoe Bo3jelcTBue nokosmeiics sxxuakoct| OIIK-1.1, OITK-1.2, OIIK- 1.4,

2 . TECT, 33aJa4u
HAa TIOCKUE ¥ KPUBOJIMHEWHbIE TOBEPXHOCTH. OIIK-1.5

3 |PaBHOBeCHE KIIKOCTEH 1 4308 OIIK-1.1, OIIK-1.2, OIIK- 1.4, TecT

OBECHE KUJIKOCTE 30 OIK-15 ec

4 |. IInaBanme Ten. OCTOMYUBOCTS. OIIK-1.1, OIIK-1.2, OIIK-1.4 |Tect, 3amaun

5 OcHOBBI KMHEMATUKU U auHamuku xuakoct|OIIK-1.1, OIIK-1.2, OIIK- 1.4,
1 Taza. OIIK-1.5, OTTK-1.7, OIIK -3.2 | "*“™
I'mapasinueckue COIIPOTUBIICHUS npu(OIIK-1.1, OIIK-1.2, OIIK- 1.4,

6 TECTBI
IBIDKEHUH >KUIKOCTH U raza. OIIK-1.5

7 OpnnoMepHble HanopHble moTokH xkuakocted u| OIIK-1.1, OIIK-1.2, OIIK- 1.4, TeCThI

ra3os. OIIK-1.5, OIIK-1.7,




OIIK-3.2

JBmwxkenue >xuakoctd W rasza B mopuctoi| OIIK-1.1, OIIK-1.2, OIIK- 1.4,

cpere. OIIK-1.5, OTIK-1.7, OITK -3.2 | "*“™

OcHoBbl  MoxenupoBaHus ruapaimudeckux|OITK-1.1, OIIK-1.2, OIIK- 1.4,

SBIICHHIL. OIIK-1.5, OTIK-1.7, OIIK -3.2 [F¢¢™®!

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

10 [Mnas koHTakTHas paboTa OIIK-1.5, OIIK-1.7, OIIK -3.2

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

11 |3auer OITK-15

7.2. TunoBble KOHTPOJIbHBIC 3aJaHUSI LT MHBIE MaTepUAIbl TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH, HEOOXOAUMbIE
JUTSL OTICHKY 3HAHUI, YMEHHUI U HABBIKOB | (WJIH) OIBITa MPO(ECCHOHAIBHON IEATEIBPHOCTH, XapaKTePU3YIOIIHX
sTansl (HOPMUPOBAHUS KOMIIETEHIIUH B POLIECCEe OCBOCHUS AUCLIMITITUHBI

JUTSI IPOBEPKH c(HOPMHUPOBAHHOCTH MHAUKATOPA JocTHxkeHHs komnereHuuin OI1K-3.2

1. Yto Takoe KUAKOCTH?

a) usuyeckoe BenecTBO, CIOCOOHOE 3aMOMHATh IMYCTOTHI;

0) bu3mIeckoe BEMeCcTBO, CIIOCOOHOE U3MEHITH (POPMY IO ACHCTBHEM CHIT;

B) (hU3UYECKOE BEIIECTBO, CIIOCOOHOE U3MEHATh CBOW 00bEM;

2. Kakag u3 2THUX )XUIOKOCTEN HE SIBIIIETCS KAlleJILHON?
a) pTyTh;

0) KEpOCHuH,;

B) HE(TB;

T) a30T.

3. Kakas u3 3TuX KUAKOCTEH HE SIBISIETCS Ta3000pa3Hoi?
a) )KHJIKUH a30T;

0) pryTh;

B) BOJIOPOJ;

I') KUCIIOPOS;

4. PeasbHOM ®HUJIKOCTBIO HA3bIBAETCS JKUAKOCTh
a) He CYIIECTBYIOIIAsl B IPUPOJIE;

0) HaxoAIIAsACS IPU PEAbHBIX YCIOBUSIX;

B) B KOTOPOW MPUCYTCTBYET BHYTPEHHEE TPEHUE,
I') criocoOHasi OBICTPO MCTIAPSITHCA.

5. UneanbHOM >KUIKOCTLIO HA3EIBACTCS

a) )KUJKOCTh, B KOTOPOI OTCYTCTBYET BHYTPEHHEE TPEHUE;

0) )KUJKOCTb, TTOAXOASIIIAS Il TPUMEHEHNS,

B) *KHJAKOCTh, CIIOCOOHAs CYKUMAThCS;

T') )KUJIKOCTb, CYIIECTBYIOIIAs TOJBKO B OMPEIEIEHHBIX YCIOBHSIX.

6. Maccy *MIKOCTH 3aKJIIOYEHHYIO B €IMHUIIE 00beMa Ha3bIBAIOT
a) BECOM;

0) yIelbHBIM BECOM;

B) YIEJIbHOH MIIOTHOCTBIO;

T') IJIOTHOCTHIO.

7. CKUMAaeMOCTB DTO CBOHCTBO JKHUIKOCTH
a) U3MEHSTH CBOIO (pOopMy O[T AeHiCTBUEM JaBJICHUS,
0) U3MEHATH CBOM 00BEM IO ACHCTBHUEM JaBJICHUS;




B) COTIPOTHUBIIATHCS BO3ACUCTBUIO IABJICHUS, HE U3MEHSIS CBOIO (OPMY;
T') U3MEHSITh CBOM 00BheM 0€3 BO3JICHCTBUS TaBIICHUSI.

8. C:KMMaeMOCTh JKUAKOCTH XapaKTepU3yeTcs
a) ko pummentom ['eHpu;

0) K03 GUITUEHTOM TEMIIEPATYPHOTO CHKATHS;
B) KO3 PUITMECHTOM TOKATHUS;

r) KO3 HUIHEHTOM 00BEMHOTO CIKATHUS.

9. BsA3KOCTB JKHAKOCTH 3TO

a) CIIOCOOHOCTH CONPOTHBIISITHCS CKOJIBKEHUIO UJTH CIBUTY CJIOEB JKUJIKOCTH;

0) CImOCOOHOCTH MPEOAOICBATH CUITY TPCHHS KUIAKOCTH MEXIY TBEPIbIMHA CTEHKAMU;
B) CITIOCOOHOCTh MIEPETEKATh 10 TTOBEPXHOCTH 32 MUHUMAJILHOE BPEMSI.

10. KunemaTtrueckuit KOO GHUIMEHT BI3KOCTH 0003HAYAETCS TPEUECKON OYKBOM
a)v;
o) W,

B)1;
) T.

11. lnnamudeckuii KodHPUIUEHT BI3KOCTH 0003HAYAETCS TpeuecKor OyKBOMH
a)v,
0) W

B)M;
r)T.

12. Bs3KOCTB ®KUJAKOCTH TIPH YBEIIMYCHUH TEMITEPATYPhI
a) YBEIIUYMBACTCS,

0) yMeHbIIIaeTcs;

B) OCTaeTCsl HEU3MEHHOM;

I') CHavaJia yMEHbBINAETCS, a 3aTeM OCTAeTCs TOCTOSTHHOM.

13. UHTEeHCHBHOCTh UCTIApEHUs KHUIKOCTU HE 3aBUCUT OT
a) OT JaBJICHUS;

0) ot BeTpa;

B) OT TEMIIepaTyphl;

14. Kak Ha3bIBalOTCS pa3elibl, HA KOTOPBIE IETUTCS TUApPaBIUKa?
a) TUIPOCTATUKA U TUIPOMEXaHUKA,;

0) ruIpoMexaHuKa U TUAPOAUHAMUKA,

B) THIPOCTATHKA U THAPOIMHAMHKA;

T') THAPOJIOTHS U TUIPOMEXAHHKA.

15. Paznien ruapaBiauku, B KOTOPOM pacCMaTPUBAIOTCS 3aKOHBI PABHOBECHS KUIKOCTH HA3bIBACTCS

a) TUJIPOCTATHKA;

0) ruIpoIMHAMUKA;

B) THIPOMEXAHUKA

16. 'mapocTaTnyeckoe TaBJI€HUE - 3TO JIaBJICHUE MTPUCYTCTBYIOIIEE

a) B IBHOKYILEUCS KUIKOCTH;

0) B MOKOSIIIIECHCS )KUIKOCTH,

B) B KUJKOCTH, IOMEILIEHHON B pe3epByap.

17. Kakue dacTUIBl >XHUJIKOCTH HWCIBITHIBAIOT HAWOOJBINEE HANMPSHKCHHE CXKATHS OT JEHCTBUSA
TUAPOCTATUYECKOTO AaBICHUS?

a) HaXOJSTIMECS Ha JTHE pe3epByapa;



0) HaxoxsIIKecs Ha CBOOOHOM MMOBEPXHOCTH;
B) HaXO/sIIHeCs] y OOKOBBIX CTEHOK pe3epByapa;
T') HaXOJIAIIMECS B IIEHTPE TSHKECTH pacCMaTPUBAEMOT0 00beMa KHUIKOCTH.

18. IlepBoe CBOMCTBO TMAPOCTATUYECKOTO JABICHUS [JIACUT

a) B JTF000# TOYKE KHUIKOCTH THAPOCTATHYECKOE ABJICHUE IEPIICHINKYIISPHO IUIOMIAIKE KacaTeIbHOU K
BBIJICJICHHOMY 00BEMY U JICHCTBYET OT pacCMaTpUBAEMOro 00beMa;

0) B 1000 TOYKE KUAKOCTH TUAPOCTATHUECKOE IABICHUE IEPIICHANKYIISIPHO IUIOMIAIKE KacaTeIIbHOU K
BBIJICTICHHOMY 00BbEMY U JICHCTBYET BHYTPb PACCMAaTPUBAEMOTO 00bEMa;

B) B KaXIOW TOYKE KHJIKOCTH THUIPOCTATHUECKOE JaBJICHUE IEHCTBYET NapaslIeNbHO IUIOMIAIKE
KacaTeIbHON K BBICTICHHOMY 00bEMY M HAIIPaBJIICHO TIPOU3BOJIHHO;

I') THAPOCTATHYECKOE IaBJICHUE HEM3MEHHO BO BCEX HAIPABJICHUSAX U BCET/a MEPIICHAUKYISIPHO B TOUKE
€ro MPUJIOKEHUS K BBIICTICHHOMY 00BEMY.

19. Bropoe cBOMCTBO THAPOCTATUYECKOTO TABICHUS TJIACUT

a) TUJIPOCTATUUECKOE JaBJIECHUE TOCTOSHHO U BCET/Aa MEPICHIUKYSIPHO K CTEHKaM pe3epByapa;
0) ruapOCTaTUYECKOE AaBICHUE U3MEHICTCS IPH U3MEHEHUH MECTOIOJIOKEHUS TOUKH;

B) THAPOCTATUYECKOE JIABJIICHUE HEU3MEHHO B TOPU30HTAIBHOM IJIOCKOCTH;

') THAPOCTATUYECKOE JaBJICHUE HEU3MEHHO BO BCEX HaIlpaBJICHUSX.

20.YpaBHeHUE, TO3BOJISIONIEE HAUTH THIPOCTaTUUECKOE JaBJICHUE B JIF0O0I TOUKE paccMaTpUBAEMOI0
o0beMa, Ha3bIBACTCS

a) OCHOBHBIM YPAaBHCHUCM I'MAPOCTATUKU;

0) OCHOBHBIM YpaBHEHUEM THIAPOJMHAMUKH;

B) OCHOBHBIM YPaBHCHUCM IT'MAPOMCXAaHHUKHU,

') OCHOBHBIM YPaBHEHUEM T'HPOJMHAMUYECKON TEOPHH.

21. OcHOBHOE ypaBHEHHE rMAPOCTATUKH [103BOJISIET

a) ONpeseNsATh AaBleHHe, AeHCTBYIOLIEe Ha CBOOOAHYIO IOBEPXHOCTH;

0) ompeenaTh NaBJieHHUE Ha JHE pe3epByapa;

B) ONpEAEIATh JaBIE€HUE B OO0 TOUKE paccMaTpUBAaeMOro 00beMa;

T') OIPENENATh JaBJI€HUE, IEUCTBYIOIIEEe Ha OTPYKEHHOE B )KHUJIKOCTh TEJIO.

22. Yemy paBHO THAPOCTATHYECKOE JaBJICHUE NIPU TIIyOUHE MOTPYKEHHS TOUKH, PABHOM HYIIO
a) IaBJICHUIO HaJ CBOOOHON MOBEPXHOCTHIO;

0) Mpou3BeACHNI0 00beMa )KHUJIKOCTH Ha €€ TUIOTHOCTS;

B) Pa3HOCTH JIaBJICHUH HA JHE pe3epByapa M Ha €ro MOBEPXHOCTH;

T') IPOU3BEACHUIO IJIOTHOCTH KUAKOCTH HA €€ yIeTbHBIN Bec.

23. "JlaBneHue, NPUTIOKEHHOE K BHEIIHEH NMOBEPXHOCTH KHUJAKOCTHU, MEPEAAETCS BCEM TOYKaM AITOMU
’KHMJIKOCTH IO BCEM HAIPaBJICHUSAM OJUHAKOBO"

a) 97O - 3akoH HproTOHA;

0) 910 - 3aKkoH Ilackas;

B) 3TO - 3aKk0oH Hukypan3e;

T) 9TO - 3aK0H JKYKOBCKOTO.

24. I1oBepXHOCTh YPOBHS - 3TO

a) MOBEPXHOCTb, BO BCEX TOUKAX KOTOPOU JaBJIEHNE U3MEHSETCS 110 OIMHAKOBOMY 3aKOHY;

0) MOBEPXHOCTH, BO BCEX TOUKAX KOTOPOU JIaBJIEHHUE OJIMHAKOBO;

B) IIOBEPXHOCTb, BO BCEX TOYKaX KOTOPOH [aBIEHUE YBEIUYMBAETCA MPSAMO NPONOPIHOHAIBHO
yIaJeHUI0 OT CBOOOAHON OBEPXHOCTH;

r) cBoOOJIHAs MOBEPXHOCTh, OOpa3yrollascs Ha TpaHULE, pa3jiesa BO3IYLIHONW M KUAKOH cpen mpu
OTHOCHUTEJILHOM ITOKO€ JKUKOCTH

25. Kak IMPpUIIOKCHA paBHOHCﬁCTBymmaﬂ rUAPOCTAaTUYCCKOrO AAaBJICHUA OTHOCUTCIILHO LICHTPA TAXKCCTU



a) HUXKe;

0) BhIIIIE;

B) COBIIQJAET C LIEHTPOM TSKECTH;
') CMEILIEHA B CTOPOHY.

26. CriocoOHOCTB IJIABAOLIETO TEJIa, BHIBEAEHHOIO U3 COCTOSHUS PAaBHOBECHs, BHOBb BO3BPAILAThCsl B
3TO COCTOSIHUE Ha3bIBACTCS

a) YCTOMUUBOCTBIO;

0) OCTONYMBOCTBIO;

B) IJIABY4YECTHIO;

I') HEMIOTOILISIEMOCTBIO.

27. BononsMmenieHue - 310

a) 00beM KHUJIKOCTH, BBITECHSEMBI CYTHOM MPHU TIOJTHOM MOTPYKEHUH;

0) BeC JKUJKOCTHU, B35TOM B 00BEME CYyJIHA;

B) MAaKCUMAJIbHBIN 00BEM KUAKOCTH, BEITECHICMBIH IIABAIOLIUM CYIHOM;
T') BEC JKUJIKOCTH, B35ATON B 00bEME MOTPYKECHHOM YacTH Cy/THA.

28. Ecnu cyqHO BO3BpalaeTcss B UCXOAHOE IOJIOKEHHE IOCIE JEHCTBUS ONPOKHUIBIBAIOIIEH CHIIBI,
METaleHTpUYecKas BbICOTa

a) UMEET NOJIOKHUTEIbHOE 3HAUCHHE;

0) UMeeT OTpULIATEeNIbHOE 3HAUEHUE;

B) paBHa HYIIIO;

I') YBEJIMUUBACTCS B IPOLIECCE BO3BPALLCHUS CYJHA B UCXOIHOE MOJIOKEHHUE.

29. Ecmu cyaHO T1OCi€ BO3ACHCTBUS  ONMPOKUIBIBAIONICH CHIJIBI MPOJOJDKAET JlajbHEHIee
OTIPOKUBIBAHUE, TO METALICHTPUYECKAsl BHICOTA

a) UMEET OJIOKUTEIbHOE 3HAUECHHUE;

0) UMeeT OTpHIIaATeIbHOE 3HAYCHHE,

B) paBHA HYJIIO;

T') YMEHbIIIAETCs B MPOIIECCE BO3BPAIICHHS CYIHA B HCXOTHOE MOJIOKEHUE.

30. IIpoBenenHas yepes 00beM )KHIAKOCTH MMOBEPXHOCTh, BO BCEX TOUKAX KOTOPOI JaBICHUE OJMHAKOBO,
Ha3bIBAETCS

a) cBOOOHOM MMOBEPXHOCTHIO;

0) HOBEPXHOCTBIO YPOBHS;

B) IOBEPXHOCTHIO MOKOS;

I') CTATUYECKOH MOBEPXHOCTBIO.

31. OTHOCHUTENLHBIM ITOKOEM JKUIKOCTH HA3bIBAETCS

a) paBHOBECHE KUIKOCTU MPH MOCTOSHHOM 3HAYEHUU JACHCTBYIONINX HA HEE CHJ TSHKECTH U UHEPIIHH;
0) paBHOBECHE KUJKOCTH TIPU MIEPEMEHHOM 3HAYCHHUH JCHCTBYIOIINX HA HEE CUJI TSDKECTH U MHEPLIUU;
B) PaBHOBECHUE KUAKOCTH MPU HEU3MEHHOM CHJIE TSYKECTU U U3MEHSIOLIEHCS CUJIE MHEPLINH;

T') paBHOBECHE JKUKOCTH TOJIBKO MPU HEU3MEHHOM CHJIC TSIKECTH.

32. Bo BparmmaronemMcs HWIMHAPHYECKOM COCYyJIe CBOOOIHAS TIOBEPXHOCTh HMEET (hOpMY
a) mapaboJIbI;

0) runepOobI;

B) KOHYCa;

T') CBOOO/IHAS TOBEPXHOCTHh TOPU30HTANIBHA.

33. IInoniaas MOMEepeyHOro ceYeHus MOTOKA, MEPIICHANKYIIApHAs HAIPABJICHUIO JBUKEHUS HA3bIBACTCS
a) OTKPBITBIM CEYEHHEM;



0) )KUBBIM CEUCHUEM;
B) MIOJIHBIM CEYCHUEM;
T') IUIOIIAIb Pacxo/a.

34. YacTh nmepuMeTpa KHUBOTO CEYCHHS, OTpaHUYEHHAs TBEPAbIMUA CTCHKaMHU, Ha3bIBACTCA
a) MOKPBIH IepuMeTp;

0) mepuMeTp KOHTAKTa;

B) CMOUYEHHBIH EPUMETD;

I') TUAPABIMYECKUN TEPUMETP.

35. O0BeM KUIKOCTH, MPOTEKAIOMINI 32 €IMHUILY BPEMEHU Yepe3 KUBOE CEUCHHE, HA3bIBACTCS
a) pacxoji MOTOKa;

0) 00BEMHBIH MOTOK;

B) CKOpPOCTb II0TOKA;

') CKOPOCTh pacxoja.

36. OTHOIIEHHE pacXo/ia KUAKOCTH K TUIOMIAIN )KMBOTO CEUCHUS HA3bIBACTCS
a) CpeIHUI pacxo/1 MOTOKA KUAKOCTH;

0) cpeaHsisi CKOPOCTh MOTOKA;

B) MaKCHUMaJIbHas CKOPOCTh MOTOKA;

I') MUHUMAaJIbHBINA Pacxo/l HOTOKA.

37. OTHOIIEHHE KUBOT'O CEYEHUsI K CMOYEHHOMY IIEPUMETPY Ha3bIBACTCs
a) TUAPABINYECKAst CKOPOCTh OTOKA;

0) rUaPOAMHAMHYECKHUI pacxo/| MOTOKa;

B) pacxoj MOTOKa;

I') TMIPABINYECKUH paJnyc MOTOKA.

38. Ecnu nipu ABMKEHHUH JKUIKOCTH B JAHHOM TOYKE pycClia IaBJICHHE M CKOPOCTh HE U3MEHSIOTCS, TO
TaKoe JIBM)KEHUE Ha3bIBaeTCs

a) YCTaHOBHUBIIIEMCS;

0) HEeyCTaHOBUBIIIEMCS;

B) TYpOYJIEHTHBIM YCTaHOBHUBILIUMCS;

I') JaMUHApHBIM HEYCTaHOBUBIIIEMCSI.

39. JIBwkeHWe, MpH KOTOPOM CKOPOCTh W JaBIICHHE HW3MEHSIOTCS HE TOJNBKO OT KOOpIWHAT
IIPOCTPAHCTBA, HO M OT BPEMEHU Ha3bIBACTCS

a) JaMUHapPHBIM;

0) CTallMOHAPHBIM;

B) HEYCTaHOBHBIIINMCS;

') TypOyJI€HTHBIM.

40. IIpu ycraHOBHBIIEMCS IBU)KEHHUH, KPUBas, B KAXKJI0M TOYKE KOTOPOUM BEKTOpPA CKOPOCTH B JTAHHBIN
MOMEHT BPEMEHH HAIIPABJIEHBI 110 KacaTEIbHON Ha3bIBACTCS

a) TPaeKTOpHs TOKa;

0) TpyOKa ToKa;

B) CTpyiiKa TOKa;

T') TUHUS TOKA.

41. TeueHue >kUIKOCTH CO CBOOOIHOMN MOBEPXHOCTHIO Ha3bIBAETCA

a) YCTaHOBHUBIILIEECS;

0) HamopHOE;

B) Oe3HaNopHOE;

T) cBOOOHOE.

42. Teyenue xuaKocTH 0€3 CBOOOJHON MOBEPXHOCTH B TPYOONPOBOAAX C MOBBIIIEHHBIM WIIN



MOHM>KEHHBIM JJaBJICHUEM Ha3bIBAETCS
a) Oe3HaIOPHOE;
0) HamopHOE;
B) HEYCTaHOBMBILIEECS;
') HeCBOOOHOE (3aKPBITOE).

43. YUnen ypaBHeHnus bepuyiim, 0603HagaeMblii OyKBOW Z, HAa3bIBACTCS
a) TeOMETPUIECKOMN BBICOTOM;

0) MbE30METPUUECKOM BBICOTOM;

B) CKOPOCTHOM BBICOTOMH;

I') IOTEPSIHHOM BBICOTOM.

44. Ynen ypaBHeHus: bepHyin, 0003HauaeMbIii BRIpAXKEHHEM, Ha3bIBACTCS
a) CKOPOCTHOM BBICOTOM;

0) reoOMETPUYECKON BBICOTOM;

B) Ib€30METPUUECKON BBICOTO;

T') IOTEPSHHOM BBICOTOM.

45. Unen ypaBHeHust bepuyinu, 0003HauaeMblii BRIpAXKEHUEM, Ha3bIBACTCS
a) MbE€30METPUYCCKOI BBICOTOM;

0) CKOPOCTHOM BBICOTOW;

B) T€OMETPUYECKON BBICOTOIA;

') TAKOTO WIEHA HE CYIIECTBYET.

46. YpaBuenue bepHysuiu /Ui IBYyX pa3InyHBIX CEUYEHUI MOTOKA 1aeT B3aUMOCBSI3b MEXKIY
a) JaBJICHHEM, PAaCX0J0M H CKOPOCTHIO;

0) ckopoCThIO, NaBiaeHueM 1 koddduimentom Kopuomuca;

B) JaBJICHUEM, CKOPOCTHIO M T€OMETPUYECKOMN BBICOTOIA;

') FEOMETPUUECKON BBICOTOM, CKOPOCTHIO, PACXOIOM.

47. Koapopunuent Kopuonuca B ypaBHeHuH bepHyum xapakTepusyeT
a) PeKUM TE€UECHHUS )KUJKOCTH;

0) cTeneHb rupaBInYeCcKOro COMPOTUBICHUS TPYOOIIPOBO/IA;

B) U3MEHEHHUE CKOPOCTHOT'O HAIopa,

') CTENIEHb YMEHBIIEHHS YPOBHS IIOJHOM SHEPTUU.

48. JIuHeliHbIe TOTEPU BBI3BAHBI

a) CWJIOHN TPEHUS MEXKIY CIIOSIMH KHUIKOCTH;
0) MECTHBIMU COITPOTHUBIICHHUSIMU;

B) IJIMHOW TpYyOOIIPOBOAA;

I') BA3KOCTBIO JKUJIKOCTH.

49. MecTHBIE IOTEPU SHEPTUH BBI3BAHBI

a) HaJIMYUEM JIMHEWHBIX CONPOTUBIICHUN;

0) HaTMYMEM MECTHBIX COMPOTUBIICHUN;

B) Maccoil ABMXKYILIEHCS KUIKOCTH;

') HHEpIHEH IBUKYIIeCS JKUIKOCTH.

50. [Inst u3smMepeHns: CKOPOCTH MOTOKA MCIIONIb3YETCs
a) TpyOka IluTo;

0) mbe3oMeTp;

B) BUCKO3HUMETD;

r) TpyOka Bentypu.

51. Ins u3mepeHust pacxoa KUJKOCTH UCIIOJIb3YETCA
a) TpyOka I[uto;

0) pacxomomep Iluto;



B) pacxonomep Bentypu;
T') IbE30METP.

52. YcTraHOBUBIIIEECS JBUXKEHUE XapaKTEPU3YETC YPaBHECHUSIMU
v="fx,y,2,1);P=0(xY, 2)

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

B =f(X,y,2); P=0(X,Y,21)

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

53. Pacxon oTOKa U3MEPSIETCs B CIAEAYIOLUX €UHUIIAX
a) M%;

0) M%/c;

B) M> ¢;

r) M*/c.

54. HeycranoBuBIlI€eCsl JBHXKEHUE KUJKOCTH XapAKTEPU3YETCsl YpABHEHUEM
Av=1f(x,y,2);P=0(xY,2)

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

B =f(X,y,2,1); P=0(X,Y, z,1)

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

55. 3nauyenne ko3 dunmenta Kopuomnuca aiis JaMUHApHOTO PEKMMA ABMKEHHS JKUIKOCTH PAaBHO
a) 1,5;

0) 2;

B) 3;

r) 1.

56. 3nauenue ko3pdunuenra Kopuonuca s TypOyJISHTHOTO peKUMa IBUKCHUS JKUKOCTH PABHO
a) 1,5;

0) 2;

B) 3;

r) 1.

57. YUto sBAsSETCSI ICTOYHUKOM MOTEPh SHEPTUU JBUKYILIEHCS KUAKOCTH?
a) MJIOTHOCTH;

0) BSI3KOCTb;

B) pacxoJl >KUJKOCTH;

') U3MEHEHHE HAIPABJICHUS ABM)KCHHUS.

58. Ha kakue BUABI A€TATCS TUAPABINYECKHE COIIPOTUBIICHUS?
a) JTMHEIHbIE U KBAJPaTUYHBbIE;

0) MecTHbIE U HEJTMHEWHBIE;

B) HEJIMHEHHBIE U JINHEHHBIE;

') MECTHBIE U JINHEIHBIE.

59. JlaMUHAPHBIN PEKUM ABUKECHUS KUJTKOCTH 3TO

a) peXHM, TPU KOTOPOM YACTHIIBI J>KUJIKOCTH TIEPEMEIIaloTCsd OeCCUCTEMHO TOJBKO Y CTEHOK
TpyOOTIpOBOIA;

0) pexuM, IPU KOTOPOM YaCTHIIBI )KUJKOCTH B TPYOOIPOBO/IE MEpEMEIIatOTCsl 0ECCUCTEMHO;

B) PEXHUM, TPH KOTOPOM >KHJKOCTh COXPAHSIET OMpPEIETECHHBIN CTPOM CBOMX YACTHUIl (JABUKCHHUE
MTOCJIOWHOE);

') peXKUM, TIPH KOTOPOM YACTHUIIBI )KHIKOCTH JIBUTAIOTCSI TIOCTOWHO TOJIBKO Y CTEHOK TPYyOOTIPOBO/IA.

60. TypOyneHTHBIN PEKUM JABHKEHUS KUIAKOCTH ITO



a) peXKHUM, TPU KOTOPOM YACTHUIIBI KHUJKOCTU COXPAHSAIOT ONPEACICHHbIN CTPON (ABHKYTCS TOCIIONHO);
0) pexuM, IpU KOTOPOM YaCTHUIIBI )KUIKOCTH TIepEMEIIAIOTCs B TPyOOIPOBOie OECCUCTEMHO;

B) PEXHUM, TP KOTOPOM HACTHUIII )KUAKOCTU JBUTAIOTCS KaK MOCIOMHO, TaK U OECCUCTEMHO;

T') PEXKUM, TIPU KOTOPOM YACTHIIBI )KHJIKOCTHU JBHUTAIOTCS TIOCTOWHO TOJBKO B IIEHTPE TPYOOIIPOBO/IA.

61. Ilpu kaKoM pexuMe ABUKEHUS KHIKOCTH B TPYOOIPOBOJIE MyJIbCAIlUs CKOPOCTEH U JaBICHUIN HE
MPOUCXOAUT?

a) MPU OTCYTCTBUU JBUKECHHUS KUJKOCTH;

0) Mpu CIIOKOHHOM;

B) IIpH TYpPOYJICHTHOM;

T) [IpY JJAMUHAPHOM.

62. Ilpn KakOM peKUMe JABIKEHHSI )KUKOCTH B TPYOOITPOBOJIE HAOIIOAACTCS MyIbCAIUs CKOPOCTECH |
JaBJICHUN B TpyOompoBoae?

a) MU JJAMUHAPHOM;

0) Mpu CKOPOCTHOM;

B) IIpH TYpPOYJICHTHOM;

I') IPU OTCYTCTBUH JIBUKCHUS JKUKOCTH.

63. I'ie ckopoCTh ABMXKEHHUS KUAKOCTH MaKCUMAalbHA MIPH TYpOYIEHTHOM peknumMe?
a) y CTEHOK TpyOOmnpoBO/Ia;

0) B IEHTpe TPyOONpPOBOIA;

B) MOXET ObITh MaKCHMaJIbHA B JIIOOOM MECTE;

T') BCE YaCTHUIIbI IBXKYTCS C OJIMHAKOBOI CKOPOCTHIO.

64. I'ne ckopocTh ABMXKEHHUS KUAKOCTU MaKCUMallbHA [IPH JJAMUHAPHOM peXUMe?
a) y CTEHOK TpyOOmnpoBO/Ia;

0) B 1IeHTpe TPYOOIIPOBOA;

B) MOXET ObITh MaKCHMallbHa B JIIOOOM MECTE;

') B Havajie TpyoompoBo/a.

65. OT Kakux napamMeTpoB 3aBUCUT 3Ha4Y€HHUE unciaa PeitHonpaca?

a) OT JauaMeTpa TpyOONpoBOJa, KHHEMAaTHYECKON BS3KOCTU JKMJIKOCTH M CKOPOCTH JBHM)KEHUS
KUIKOCTH;

0) OT pacxoa *KUAKOCTH, OT TEMIEPATYPhl KUAKOCTH, OT JUIMHBI TPyOONIPOBOIA;

B) OT TMHAMHUYECKOHN BS3KOCTH, OT INIOTHOCTU M OT CKOPOCTH JBMIKEHHS KUIAKOCTH;

I) OT CKOPOCTH [BM)KEHHUS MHUAKOCTH, OT IIEPOXOBATOCTH CTEHOK TpPyOONpOBOAa, OT BA3KOCTU
KUIKOCTH.

66. Kputnueckoe 3Hauenue uncia PeliHonb/ica paBHO
a) 2300;
6) 3200;
B) 4000;
r) 4600.

67. IIpu Re > 4000 pexxuM ABMKEHUS KUIAKOCTH
a) JTaMUHapHBIH;

0) mepexo/IHbI;

B) TypOyJICHTHBIN;

') KABUTAIIMOHHBIH.

68. ITpu Re < 2300 pexxuM IBUKEHUS KUTKOCTH
a) KaBUTAIIMOHHBIIA;

0) TypOyIeHTHBII;

B) IEPEXOIHBIIA;



T') JaAMAHAPHBIH.

69. KaBuranus 1o

a) BO3/ICHCTBUE JTABJICHUS JKUIKOCTH Ha CTCHKH TPyOOIIPOBOAA;

0) ABMKEHHE KHMIKOCTH B OTKPBITBIX PYCIIax, CBA3aHHOEC C MHTCHCHUBHBIM ITEPEMEIIIMBAHUEM;

B) MECTHOE U3MECHEHHUE THIPABINIECKOTO CONIPOTHUBIICHHS,

I') U3MEHCHUE arperaTHOro COCTOSHUS JKUJAKOCTH IPU JBHXKCHHUU B 3aKPBITHIX PYyCiax, CBA3aHHOE C
MECTHBIM Ta/ICHUEM JIaBJICHUSI.

79. Tlo xakoi Qopmyne omnpenensercs KOIPPUIMSHT THAPABINYSCKOTO TPCHHS I JIAMUHAPHOTO
pexuma?

70. Ot 4yero 3aBUCHT KOA()(OUIMEHT TUAPABIMYECKOTO TPEHHUS B IMEPBOH 00JIACTH TYypOYJIEHTHOTO
pexuma?

a) TOJBKO OT uncia Re;

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

B) TOJIBKO OT ILIEPOXOBATOCTH CTEHOK TPYOOIPOBOAA;

) OT yucia Re, oT JUIMHBI U IEPOXOBATOCTH CTEHOK TPYOOIpoBOIa.

71. Ot dero 3aBUCUT KOI(PPUIMECHT TUAPABINICCKOTO TPCHHSI BO BTOPOW 00JIACTH TYpOYJIEHTHOTO
pexxuma?

a) TOJIbKO OT yucia Re;

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

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIIPOBO/IA;

) OT yucia Re, oT JUIMHBI U IEPOXOBATOCTH CTEHOK TPYOOIpoBOIa.

72. Ot 4ero 3aBUCUT KOA(D(UIMEHT THAPABINYECKOTO TPEHUS B TPETheHl 00macTu TypOyJIEHTHOTO
pexuma? a) TOJIbKO OT uncia Re;

0) oT unciia Re 1 mepoxoBaTOCTH CTEHOK TPYOOIIpOBO/IA;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIPOBOA;

r) OT yKciia Re, OT AJIMHBI ¥ MEePOXOBATOCTH CTEHOK TPyOOIpoBO/Ia.

73. Kakue TpyObl UMEIOT HauOOIbIIYI0 A0COMIOTHYIO IEPOXOBATOCTh?
a) YyT'yHHBIE;

0) CTEKJISTHHBIE;

B) CTaJIbHBIE;

') MEJHbIC.

74. Uto siBNsieTCSl OCHOBHOM MPUYMHOM MOTEPU HAOpa B MECTHBIX TMJIPABINYECKUX COMPOTUBICHUIX
a) HAJIMYKMe BUXpeoOpa3oBaHU B MecTaX U3MEHEHHs KOHPUTypalluy MOTOKa,

0) TpeHHE KUAKOCTU O BHYTPEHHHUE OCTPbIe KPOMKH TPYyOOIpOBO/Ia;

B) U3MEHEHUE HAIPABJICHUS U CKOPOCTH JBMXKEHUS KUAKOCTH;

T') LIEPOXOBATOCTh CTEHOK TPYOONPOBO/Ia U BA3KOCTb HKUAKOCTH.

75. C IOMOIIBIO YETO ONPEAEIAETCS PEXKUM IBUIKEHUS KUIKOCTHU?
a) o rpadpuky Huxypanze;

6) no Homorpamme Konbpyka-Yaiira;

B) 1o uuciy PeliHonbca;

r) o ¢opmyie Belicbaxa-/lapcu.

76. Jlna onpeneneHus MoTepb HAopa CIryKuT
a) yucno PeitHonbca;

0) popmyina Beiicbaxa-/lapcu;

B) HoMorpamma Konbpyka-VYaiita;

r) rpadpux Huxypansze.



77. s gero cnyxut hopmyna Beiicbaxa-Jlapcu?

a) ans onpeneneHus yucna PeitHonbca;

0) st onpeneneHust KodhpuireHTa TuIpaBInIecKOr0 TPCHHS;

B) JIJIsl OTIPE/ICTICHUS TIOTEPh HAIOPa;

T) Uit onpeenenus KodhduiueHTa noTepb MECTHOTO COMPOTHBIICHUS.

78. KaBuTanus Ciy’)KUT IPUUYMHON YBEJIUUEHUS
a) BUOpaIuu;

0) Harpesa TpyoO;

B) KIIJI ruapomariuiy;

T') COMPOTHUBIICHUS TPYOOIPOBOIA.

79. Ilpu ucTeUeHUH KUIKOCTU U3 OTBEPCTUI OCHOBHBIM BOIIPOCOM SIBIISICTCSI
a) OTpe/IeIIeHne CKOPOCTH UCTEUEHHS U PACXOa KHUJIKOCTH;

0) ompeesieHne HEOOXOIUMMOTO AUAMETPA OTBEPCTHUI;

B) onpezieNicHre o0beMa pe3epByapa;

T') ONIPEICIICHUE THAPABINICCKOTO COIIPOTUBIICHHS OTBEPCTHSI.

80. Uem 00yCIIOBICHO C)KaTHE CTPYH JKUIKOCTH, BEITEKAIOICH U3 pe3epByapa 4epe3 OTBEpCTHE
a) BSA3KOCTBIO KUJKOCTH;

0) IBI>KEHHEM JKUJIKOCTU K OTBEPCTHIO OT PA3JIMYHBIX HAPABICHU;

B) JaBJICHUEM COCEIHUX C OTBEPCTHUEM CJIOCB KHIKOCTH;

') CJION TSKECTH M CHJION MHEPIIUH.

81. KoaddunueHT cxxatus CTpyn XapakTepu3yeT

a) cTeNeHb U3MEHEHUE KPUBU3HBI HCTEKAOILEH CTPYH;

0) BIUSHUE IUaMeTpa OTBEPCTHS, Uepe3 KOTOPOe MPOUCXOIUT UCTEUCHHE, Ha CXKATHE CTPYU;
B) CTEIIEHb CXKATUSl CTPYU;

') U3MEHEHHE TUIONIA/IM TTOTIEPEYHOT0 CEUEHUs CTPYH 110 Mepe yJaleHus OT pe3epByapa.

82. B dopmyne nans ompeneneHUs CKOPOCTH HMCTEUEHHUS >KUIKOCTH Yepe3 OTBEepCTHE OYKBOW
o0o3Hauaercs

a) K03 (HUIIMEHT CKOPOCTH;

0) koaddurreHT pacxona;

B) KOO(QPUIUEHT CHKATHS;

') KOOQPHUIHUEHT UCTEUEHHUS.

83. Ilpu wucreyeHMM JKUIKOCTH Yepe3 OTBEpCTUE IMpou3BeAeHHEe Kod(dduineHta cxartus Ha
KO3 PHUIHMEHT CKOPOCTH HA3bIBAETCS

a) K03 (HUIIMEHTOM UCTECUCHUS;

0) k03 (HULIHEHTOM COTPOTUBIICHHUS;

B) KO3 PUIIMEHTOM pacxo/a;

I') KO3 PHUIIHEHTOM UHBEPCUU CTPYH.

84. B dopmyne s ompenesieHHs CKOPOCTH HMCTEUYCHMs JKUIKOCTH dYepe3 oTBepcTue OykBoit H
0003HavYarT

a) TaNbHOCTh UCTEUEHUS CTPYH;

0) rmyOMHY OTBEpCTHS;

B) BBICOTY pe3epByapa;

I') Harmop XHUJIKOCTH.

85. U3menenue hopMbl MOMEPEYHOTO CEYEHUS CTPYHU MPH UCTEUEHHUH €€ B aTMOc(hepy Ha3bIBAETCs
a) KaBUTaIUEH;

0) KOppErupOBaHKEM;

B) UHBEPCHUEN;

) moauMopdue.



86. [Ipu ucTeyeHnn KUIKOCTH Yepe3 BHEITHUN IMJIMHAPUYECKUA HACAIOK CTPYS U3 HACaJKa BHIXOAUT C
MONEPEYHbIM CEYEHHEM, PAaBHBIM IOMEPEYHOMY CEUYEHHIO caMOro Hacajka. Kak Ha3bIBaeTcst 3TOT pPEXUM
HCTCUCHHU?

a) Oe3HANOPHBI;

0) 0€30TPBIBHBIH;

B) CAaMOTEYHBIH;

T') HATIOPHBIH.

87. Uto Takoe KOPOTKHiA TPyOOIIpoBOI?

a) TpyOOmpoBOJ, B KOTOPOM JIMHEHHbIE MOTEpPH Hamopa He mpeBblmarT 5...10% MecTHhIX MoTeph
Haropa;

0) TpyOOIIPOBO], B KOTOPOM MECTHBIE OTEPU Hanopa MpeBbIaoT 5. ..10% noTeps Hanopa mno AJMHE;

B) TpyOOIIPOBO/I, JNTMHA KOTOPOTO HE TpeBbiaeT 3HaueHus 100d;

') TpyOOIPOBO/] MOCTOSIHHOTO CEUEHHUS, HE UMEIOIIUIA MECTHBIX COITPOTUBIICHUIA.

88. Uto Takoe ATUHHBIN TpyOOTIpoBO?

a) TpyOOITpOBO/I, [UTMHA KOTOPOTO MpeBbiiiaet 3HadeHune 100d,;

0) TpyOOIpOBOA, B KOTOPOM JIMHEHHBIE MOTEpU Hamopa He MpeBbIIaT 5...10% MeCcTHBIX MOTEph
Harfopa;

B) TpyOOIPOBO/I, B KOTOPOM MECTHBIE IOTEPH Haropa MeHblIe 5...10% noTeps Hanopa 1o AJUHE;

I') TpyOOIPOBO/ TOCTOSIHHOTO CEYEHUsI C MECTHBIMH CONPOTUBIICHUSMHU.

89. Ha xakue BUJbI IeNTCS JUIMHHbBIE TPYOOIPOBOIbI?
a) Ha MapauleJbHbIC U OCIIEI0BATENIbHBIE;

0) Ha IPOCTHIE U CIIOKHBIE;

B) Ha IIPSMOJIMHEHHbIE U KPUBOJIMHEIHBIE,

') Ha Pa3BETBJICHHBIE U COCTABHBIE.

90. Kakue TpyOOIrpoBO/Ibl HA3BIBAKOTCS TPOCTHIMU?

a) MOCJIEI0BATEIbHO COEIMHEHHBIE TPYOOIIPOBO/IbI OTHOTO WM PA3JIMYHBIX CEUEHUI 0€3 OTBETBICHUN;
0) mapanienbHO COeMHEHHBIE TPYOOIIPOBOIbI OHOTO CEYECHUS;

B) TpyOOIPOBO/IbI, HE COJIEPIKAIIIIE€ MECTHBIX CONPOTHUBIICHUI;

I') OCJIEI0BATENBbHO COeIMHEHHbIE TPYOOIPOBO/IbI, COAEPIKaIINE He O0JIee 0OTHOTO OTBETBIICHHUS.

91. TloTpeOHBIit Hammop 3TO

a) HaTop, NOJYYEHHBIH B KOHEUHOM CEYEHHUHU TPyOONpoBOAa;

0) Harmop, KOTOPBII HY)KHO COOOIIUTH CUCTEME JJIsl TOCTUKEHUSI HEOOXOMMOTO JaBJICHUS U pacxoja B
KOHEYHOM CEYEHUU;

B) HAIop, 3aTpaulBaeMblii Ha PEOJI0JIEHNE MECTHBIX COMPOTUBIIEHUH TPyOOIIPOBOAA;

I') Harmop, cooOIIaeMblii CUCTEME.

92. Ilpu momaue XKUIKOCTH IO TOCJIEIOBATEILHO COCIMHEHHBIM TpyOompoBomam 1, 2, u 3 pacxon
KHUJIKOCTU B HUX

a) Q=Ql+Q2 +Q3,

0) Q1> Q2> Q3;

B) Q1 < Q2< Q3;

rQ=Q1=Q2=Qs.

93. IIpu moj1aue >KUIKOCTH IO MOCIeA0BATEIbHO COEAMHEHHBIM TpyOoIpoBoaam 1, 2, u 3 obmias norepst
Hamopa B HUX

a) Xh = Zhl - £h2 - ¥h3;

0) Xhl > Xh2 > Xh3;

B) Xh =Zhl + Zh2 + Xh3;



B HUX

r) Zhl = Xh2 = Zh3.
94. I1pu nogaue >XUAKOCTH IO MapajlIeIbHO COETUHEHHBIM TpyOonpoBoaaMm 1, 2, u 3 pacxo )KUAKOCTH

a)Q=01=0Q2=0Q3;
6) Q1> Q2> Q3;
B) Q1 <Q2<Q3;
r)Q=Q1+Q2+Qs;

95. Ilpu monmave XHUIKOCTH IO MapajuIeIbHO COSAWHEHHBIM TpyOorpoBoaaM 1, 2, u 3 oOmias moreps

Haltopa B HUX

a) Xhl = £h2 = Xh3.

6) £hl > Xh2 > Xh3;

B) Zh = Xhl - Xh2 - ¥h3,;
r) h = Xhl + Xh2 + Xh3.

96. PazBeTBiIeHHBINH TPYOOIPOBO 3TO
a) TpyOONPOBO/, PACXOISIIUIICS B pa3HbIE CTOPOHBI;
0) COBOKYIHOCTb HECKOJIBKHMX IPOCTBIX TPYOOIIPOBOJOB, MMEIOIIMX OAHO OOllee CeYeHHe - MECTO

Pa3BCTBJICHUA,

B) COBOKYITHOCTb IapaJUIEIbHBIX TPYOOIIPOBOJOB, MMEIOIIUX OJJHO 00IIee Ha4aao U KOHEI.

97. Ilpu nogave ®UAKOCTH MO Pa3BETBICHHBIM TpyOompoBoaam 1, 2, u 3 pacxo[1 ;KUIKOCTH
a)Q=Q1=Q2=Q3;

6) Q=Q1+Q2+Q3;

B) Q1>Q2>Q3;

r) Q1 <Q2< Q3.

98. Tpyb6orpoBo, 10 KOTOPOMY KUJIKOCTh IUPKYIUPYET B TOM K€ 00beMe Ha3bIBACTCS
a) KpyroBoii;

0) HUPKYISIUOHHBIH;

B) 3aMKHYTBIH;

') CaMOBCaChIBAIOIIUH.

99. Pe3koe MOBEIICHUE AAaBJICHUSA, BO3HHUKAOMIEEC B HAIIOPHOM prﬁOl'[pOBOI[G IIpu BHE3AITHOM

TOPMOKEHUH padouei KUJKOCTH, HA3bIBACTCS

a) TUAPABINYECKUM YAapOM;
0) TUIPABIMYECKUM HATIOPOM;
B) TUJPABINYECKUM CKAUKOM;
') TUPABINYECKUN TTPHDKOK.

100. CxopocTb pacpoCTpaHEHHs YAApHOH BOJIHBI B BOJE paBHA
a) 1116 m/c;
0) 1230 m/c;
B) 1435 m/c;
r) 1534 m/c;

JUTSE TIPOBEPKU C(HOPMUPOBAHHOCTH HWHAWKATOpa MocTikeHus komrereHmuii OITK-1.1, OIIK- 1.2,

OIIK-1.4, OIIK- 1.5, OIIK-1.7

KonTponbnas pabota
(KOMIUIEKT 3aJJaHUi JJ151 KOHTPOJIBHOW PaboThI)

Tema: Onpenenenue ruJpoOCTaTUYECKOTO IaBJIECHUS B TOUKE.

Bapuant 1: Haiitu u36eirounoe nanenue PO Ha cBOOOAHON MOBEPXHOCTH BOJBI B pe3epByape, eciiu

W3BECTHBI: TJIyOMHA BOJBI 1O HUYKHETO YPOBHS PTYTH BEPXHEro pTYTHOro MaHoMmeTpa a = 0,2 M, HUX-



uero — h = 1,15 m, moka3anue Bepxuero Manomerpa hl =150 mm. Onpenenuth MOKa3aHUEe HUYKHETO PTYTHOTO
manomerpa h2.

BapuaHnT 2: 3akpbIThIil pe3epByap C KUIKOCTHIO TJIOTHOCTBIO Pk = 820 Kr/M3 cHaOXeH 3aKPBITHIM
MbE30METPOM, PTYTHBIM AU(PMAHOMETPOM M MEXaHHMYECKMM MaHOMeTpoM. ONpenenuTh BBICOTY TOIHSTHUS
prytu hpt B audmaHoMeTpe M MbE30METPHUYECKYIO BBICOTY NX B 3aKphITOM MbE30METPE, €CIM H3BECTHBI:
nokazanue Mmanomerpa Pm =0, 12 MIla u Beicotst h1 =23 M, h2=1,3m,h3=2,0 m.

Bapuant 3: 3akpeIThlii pe3epByap ¢ JkuIkocThio [k = 900 kxr/mM3 cHaOXeH NbE30METPOM U
KHUJIKOCTHBIM MaHOMETpoM. OTmpenenuTh BBICOTY MOTHSATHS JKUAKOCTH B MaHOMeTpe hX, eciu ypoBeHb
KHUKOCTH B TIbE30METPE BBIIIC YPOBHS KHUIKOCTH B pe3epByape Ha BenuuuHy h = 1,5 M, a  paccTosiHHE OT
MOBEPXHOCTHU JKUIKOCTH B pe3epByape mo Toukd A hA = 1,2 M. JlaBieHne Ha TMOBEPXHOCTH YKUIKOCTH B
manomerpe PO =0.Pa=9,8[1104 IIa.

Bapuant 4: K uentpy pesepByapa ¢ Bomoit ([JA) mpucoenuneHn prytHbii U- oOpasHBI PTYTHBIH
maHo-MeTp. Onpenenuts abcomotHoe Pabc. u maHnomeTpuyeckoe PM naBieHue B LIEHTpe pe3epByapa, eciiu
HWKHUH YpOBEHb PTYTH B MaHOMETpe Haxomutcs Ha pacctosHud hl = 0,3 M OT TOYKH MPHCOCTUHCHHS
MaHOMETpa, a MoKa3aHue pTyTHOro Manomerpa h2 = 0,7 m.

Tema: OIIPCACIICHUC CUJIbI JaBJICHUA HA IJIOCKYIO MTOBEPXHOCTD.

Bapuantr 1: [lna perynupoBaHus YPOBHS JKHUIKOCTH B HAIOPHOM pe3epByape YCTaHOBJICH
MMOBOPAYMBAIOIIUICS MPSMOYTOJIBHBIN 3aTBOP ¢ pa3MepaMu a X b =1 X 2 M2, KOTOPBIH OTKPBIBAET OTBEPCTHE B
BEPTUKAIBHON CTEHKE.

OnpenenuTh HaTsHKEHHE Tpoca T, ecnu riybmHa h = 2,9 M, MaHOMeTpuYeckoe aBiCHHE Ha
moBepXHOCTH )uaKkocTu Pwm = 8,7 klla, motHOoCTh kuakocT [k = 900 kr/m3.

TpeHueM B IapHUPE U BECOM 3aTBOpA MPEHEOPEYb.

Bapuant 2: [IpsMOyroyipHbIil IUT UTMHOM & = 5 M ¥ mupuHOH b =5 M, 3akperuieH mwapHupHO B T. O.
['myOuna Bozbl ciieBa ot muta H =4 M, cipaBa — h =2 M. Yron HakiioHa muta kK ropu3oHTy [ = 6000.

BapuanTt 3: Kpyrayio tpyOy nuamerpom D = 2M nepekpeiBaeT miockuii 3aTBop. OnpenenuTh paBHO-
NEHCTBYIOIYIO CHUJy JBYXCTOPOHHETO JaBJI€HUS BOJbl HA  IUIOCKUH 3aTBOP U TOYKY ee
NPUJIOKEHHUS, €clIM  TTyOuHa Boasl cieBa H1 =5 M, cripaBa — H2 =2 m.

Bapuant 4: B BepTHKanbHON CTEHKE pe3epByapa ¢ BOjoi Ha riyomHe h = 1 M ummeercs TpyOa
KBaJpaTHOTO CEYEHHs CO CTOpoHOW a = 1 M. BHyTpeHHss KpomKka TpyObl cpe3aHa moj yriaom [ = 600] u
3aKpBIBAETCSl KPBIIIKOW, Bpallaromieiicss Ha BepxHeM MmapHupe. OnpenenuTs ycwine T, HE0OXOAUMOe JUIs
MOJIHATHUS ATON KPBILIKHU, IpeHeOperasi ee BECOM U TPEHUEM B ILIapHUPE.

Tema: Onpeznenenue CUIIbl JaBICHHS Ha HUIMHIPUYECKYIO TOBEPXHOCTb.

Bapuant 1: Onpenenuts CUily THAPOCTATUYECKOTO JIABJICHUS BOJBI HA | M IIMPUHBI HWXKHEH KPUBO-
TUHEIHON YacTu coopyxenus, ecmi H=1,5m, r=0,5wm.

Bapuant 2: Omnpenenuts crily CyMMapHOIO JIaBJICHHsS Ha CEKTOPHBIM 3aTBOpP M €€ HallpaBJICHUE.
I'my6una Bonsl nepen 3arBopoM H =4 M, nuna 3atBopa L =8 m, [ = 600].

Bapunant 3: Kpyrimoe orBepcTre B BEPTUKAIBHON CTEHKE 3aKpPBITOrO pe3epByapa ¢ BOAOW MEPEKPHITO
cepuueckoil kpbimkoit. Pagnyc chepst R = 0,5 M, yron [J = 1200, riyOuHa norpyxeHus LHEHTpa TSKECTU
orBepcTus H=1,0 m.

OnpenenuTts JaBlieHUE BOJBI HAa KPBIIIKY, €CIM Ha cBOOOAHOI noBepxHocTH PMm = 147 kI1a.

Bapuant 4: OnpenenuTh BEJIMYMHY W HANpaBlICHUE CUIIbI JTaBiieHHs Boiasl Ha 1 M tmpunsl (D)
CEKTOPHOTO 3aTBOpa paauyca R = 2,5 m, eciiu nieHTpanbHbIi yrou cexropa [ = 450].

Tema: IlnaBanue ten. OCTONYNBOCTS.



BapuanT 1: BockoBoi#l mapuk MOMEIIEH B COCYJ, 3alOJIHEHHBIA MacjioM U Bojaou. IIOTHOCTH BOcka
pBocka = 960 kr/ M3, moTHOCTh Macna pM = 900 kr/ m3.
Onpenenuts OTHOLIEHHE 00beMa BOCKOBOIO IIapHKa B BOJIE KO BCEMY 00bEeMY IIapHuKa.

Bapuant 2: B Boume miuaBaeT IepeBSHHBIA IWIMHADP, BHICOTOH h w muamerpom d Tak, 4ro ero
o0pa3yrolye BepTHKAIbHbI. BEISICHUTE peiesibHY 0 BEICOTY NKp, IPU KOTOPO HUITHHIP TePSIeT OCTOUIUBOCTD,
ecou d=0,5wm; O =800 kr/m3.

BapuanT 3: ITo okonuanuu morpy3ku 1250 M3 necka ocaaka 6apsku h yBenmnuniaacs Ha 1 M .
OnpenenuTs MIOTHOCTH MecKa (11, eciu MI0MAb IIIOCKOCTH TutaBanus Oapxu [ =2000 m2.

Bapuant 4: O6beM 4acTH JIe[THOM ropbl, BO3BBIIIAIOIICIHCS Ha/I TOBEPXHOCTHIO Mops, paBeH W1 =125
M3. Omnpenenuth o0t 00beM sesiHoi ropel W 1 riyOuHy ee norpykeHHoi yactu h0, ecnu B miaHe oHa
umeer GopMmy mpsMoyrojbHHKa pasmepom all b = 30J2 wm. ITnotHOCTH MOpckoi Boasl [1 = 1030 kr/m3,
IUIOTHOCTH Jibaa [ = 920 kr/m3.

Tewma: FI/II[paBJ'II/ILICCKI/Ie COIIPOTUBJICHUA IIPpU ABMKCHUHU JKUAKOCTHU U I'a3a.

Bapuant 1: U3 pe3epByapa npu nocTosHHOM MaHOMeTpruieckoM aasiieHnu Pm = 20 klla u nocrossHHOM
ypoBHe H = 1,0 M BoJja BBITEKAaeT 10 BEPTUKAIBHOM TpyOe MEPEMEHHOI0 CEUEHUs, HUKHHUIA KOHEll KOTOpOon
IIOTPY>KEH B OTKPBITBIN pe3epByap.

Omnpenenuts pacxox Q B TpyOe W MoOJNHOE TUApOCTaTHUECKoe naaBieHue P2 B ceuenun 2 — 2,
pacrnosiokeHHoM Ha Bbicore h = 0,5 M 0T cBOOOIHO# MOBEPXHOCTH HUKHETO pe3epByapa, eciu d1 = 50 mm,
d2 =75 mm.

Bapuanr 2: Kakoe abcontoTHOe aBlieHHE HEOOXOAMMO Mo iepKuBath B pesepyape A (H1 = 1,5 m),
4TOOBI Yepe3 KpaH, pacloOXKEeHHbIH Ha BbicoTe H2 = 20 M 1 uMeromuil KO3 PHUIUEHT COPOTHBIICHUS [JK =
3,5, mpoxoamio 3 m3/uac Boabl. Ha mune |11 = 15 m tpy0Oa umeer auamerp d1 =40 mm, Ha muae 12 =10 m — d2
= 20 mm. Koaddummentsr moBoporos [11 = [12 = 0,15; [1» = 0,2 MM; KHHeMaTH4ecKas BA3KOCTb BOJBI [| =
1,310110-6 m2/c.

BapuanTt 3: PesepByapsl A u B coenuHeHbl TOpU30HTANBHOM HOBOW 4yT'yHHOM TpyOOi IepeMEHHOro
ceuerHus ¢ pazmepamu: [1=10m; 12=6m;d1 =50 mm; d2 =75 mm. Hanop cocrasisier H =8 m. Onipeieutsb
pacxol BOJIbl B TPyOOINpOBOAE M IOCTPOUTH JAUWArpamMMmy ypaBHeHHs bepHysin, eciu MaHOMETpUYECKOe
nasiieare PO = 0,08 MITa; h=2wm; [11 =0,035; J2 =0,031.

BapuanT 4: Boa u3 3aKkphITOro pe3epByapa BBITEKACT MO TPYOe MEPEeMEHHOTO CEYCHHS C HaMeTpaMu
dl =75mMmud2 =50 mm, upu ranope H= 1,8 m. [lsuusl ygactkoB: 11 =12 m; 12 =7 m. Pacxon Boast Q =5 n/c.
OrmpeenuTh MOKa3aHWE PTYTHOTO MaHoMeTpa h, MOAKIFOYEHHOTrO Ha MOBEPXHOCTH BOJABI B pe3epByape, U
HOCTPOHTH THArpaMMy ypaBHEHHs: bepHyu.

Bapuant 5: Kakoit nHamop HH HeoOXxonuMo co3gaThb B Hayaje CTalbHOIO TOPU30HTAIBHOIO
TpybomnpoBoaa amuHoit | = 1300 M u tuamerpa  d1 = 150 MM ast mpomycka pacxoaa Q = 18 n/c, npu Hanope B
KoHie TpyoompoBoga Hk = 10 m. Kak m3menutcs nanmop B Hawane, H[IH, ecnmu mns mporycka pacxoja,
napauieIbHO OCHOBHOM Tpy0Oe, ynokuTh TpyOy auamerpom 02 =100 MM  TOIi K€ JJTHHBI.

Bapuant 6: TpybonpoBo, muTaeMblii OT BOJOHANIOPHOM OamiHu, nMeeT ydyacTok AB ¢ mapamiensHbIM
coeIMHEHUEeM TpyO, JmuHbI KoTopbiX: |1 =400M, 12=200mMm, 13 =300 m. [yiuna yuactka BC 14 = 500 m.
Jluametpol BetBell TpyOompoBoma: dl mMm, d2 = d3 wmwm, d4 wmm. TpyOsl crameHbie. Hamop B KoHIE
TpybonpoBoaa, B Touke C, HC = 10 m. Pacxon B Tpetneii BerBu Q3 = 30 n/c. Onpenenuts pac-xoabl Ha
yuacTkax 1, 2 u BC u mpe3omerpudeckuit Harop B Touke A, HA.

Bapuant 7: BogornpoBoa nmuTaeMblii OT BOJOHAMOPHOHM OamHu uMeeT yyacTok AB ¢ HempepbIBHON
pasnadeii o mytu 40 = 0,1 i/c Ha 1 m.Mm. Pacxox B koHie TpyoomnpoBoaa Q = 10 i/c. Onpenenuts HAmop y
Oamau H, eciu qumnabl yyactkoB: 11 =300 M, 12 =200 m, 13 = 100 M, a auametpsr: d1 =200 mm, d2 = 150



MM, 03 =100 mm.

Bapuant 8: Bomocmyck 6€TOHHOM MIIOTHHBI JOJDKEH HpOmycKaTh pacxoa Q = 2 m3/c npu mepenane
ypOBHEl BepxHero u HmwxkHero 0bedoB H = 10 m. [Inuna Bomocmycka | = 10 M. OnpenenuTs HEOOXOAMMBbIi
auamerp d U MEHUMaJIbHOE 3aToIuieHHe N, 4TOOBI BakyyM BHYTpHU BOJOCITycKa ObuT MeHbIe PBak = 41104 I1a.
Osk=0,50103 M, 0 =1,010010-6 m2/c.

Tema: O1HOMEpHBIE HAIIOPHBIE TOTOKH KUIKOCTEN U Ta30B.

BapuanT 1: B ToHKOI eperopojike aeisiieii 6ak Ha 1Ba 0Tceka MMeeTcst orBepctre quamerpom d1 = 20
cM. U3 oTceka 2 Bojia BBUIMBACTCS HAPYXKY Uepe3 BHEIIHUM [MIIMHIPUYCCKUNA HACAIOK, PACTIONOKEHHBIN B JHE
muamerpom 02 =15 cm. Hamopsl moctosuausl. Onpenenuts pacxox Q, hlu h2, ecau obmmit namop H = 3,5
M, a juHa Hacagka | = 0,5 m.

Bapuant 2: PezepByap pa3zaesneH TOHKOM CTEHKOH, B KOTOPOA UMEETCSl KPYIJIO€ OTBEPCTHE TUAMETPOM
do =30 mMm. [luameTp KOHHYECKU CXOISIIET0Cs Hacallka, Yepe3 KOTOPbIi BhITEKAeT BoJia U3 mepBoro orceka dl
= 15 MM; TuaMeTp BHEIIHEro IMIMHIPUYECKOTO HACca/IKa, Yepe3 KOTOPhI BhITEKa-€T BO/Ia U3 BTOPOrO OTCEKa
d2 = 20 mMm. Omnpeaenuts pacxo Boabl u3 6aka Q u rnyouny H2 Bo BTopoM OTCeKe, €ciid TiyOMHA BOJBI B
nepBoM otceke H1 = 1,25, a paccTosiHue OT JHA 70 IEHTPa MWIMHAPHYECKOro Hacaaka h = 0,2 m. JIBuwxkenue
BOJIbl B pE€3€pBYyape yCTaHO-BUBLIECECS.

Bapuant 3: B BepTuKaabHBIA HUIHMHIPHYCCKHIA cocy nuamerpoM D = 1 M mocTtymaer Boja U3 KpaHa ¢
pacxonoMm Q, KoTopast 3aTeM BBEUIMBAETCS Yepe3 Majoe OTBEPCTHE B JTHE COCY/1a IPH IIyOWHE BOJIBI B HeM H =
1,5 m.

Onpenenutb pacxoa Q u fuameTp oTBepCTHs 0, €CIIN MOCIIE 3aKPBITHS KpaHa COCY/I OTTOPOKHAETCs 3a 19
MHUHYT.

Bapuant 4: 13 otkpsiToro cocyna auamerpom D = 0,5 M B BEpXHIOIO KpBIIIKY KOTOPOTO BCTaBJIEHA
OTKpbITasi TpyOKa, BoJa BBITEKaeT B atmocepy yepe3 Manoe OTBepcTHe B jaHe, auamerpoMm d = 15 mm.
Omnpenenutb Bpemst onopokHeHus cocyaa mpu H = 1,2 m u h = 0,5 M u npu kakom h MakcumasbHBI pacxon
BOABI U3 oTBepcTHs Oyaer Q = 0,4 n/c.

Tema: JIBukeHHE )KUAKOCTH U ra3a B IOPUCTOM Cpee.

Bapuant 1: J{ns cOpoca BoABI B TPYHT 3alpPOSKTUPOBAH MOTIOMIAONINN KonoAen. OnpeaenuTs BO3-
MOXHBIM cOpachIBaeMbIi pacxo/, eciu ObITOBas TJIyOHHA BOJIBI B BOAOHOCHOM ciioe H = 2 M; rimyOuHa BOJIbI B
kosoiie h = 6 m; quamerp konoaia d = 30 cm npu paguyce Biusaust R=240mu k= 0,03 cm/c.

Bapuant 2: OnpenenuTs paauyc BIUSHUS COBEPIICHHOTO TPYHTOBOTO KoyioAmna R, ecnu: MOIIHOCTH
BojoHOCHOTO Ttacta H = 10 M; ypoBeHb Boabl B komomie h = 8 m; auamerp komoama d = 100 cwm;
koadunuent punbrparmu K = 0,0003 m/c; nedut komoama Q =500 m3/cyTku.

Bapuant 3: BbruucianTh 1eOUT apTe3MaHCKONW CKBAKHHBI MPH YCIOBHH, YTO MOIIHOCTH BOJOHOCHOTO
miactat=15m; S=6mM; d=03m; R=150m; k=1 cm/c.

BapuanTt 4: OnipeienuTb IPUTOK BOJBI K BO103a00PHOM Tajiepee, paciol0oKeHHOU Ha BOJIOYIIOPE, €C -TTH
OTMETKa CTaTHYeCKOTo ropu3oHTta Bozs! 11,0 M; oTmMeTka Bogoynopa 6,0 M; riryouHa Boasl B Tanepee h0 = 1 m;
mmpuHa b =2 M; mHa ranepeu | = 50 m; koaddurment punprparmmu kK = 0,009 cm/c; pamuyc Bausaus R = 240
M.

7.3. Cucrema OLIEHHBAaHMS PE3yJibTATOB OOYYEHHS MO AMCUUIUIMHE (MOAYIIO) MPU MPOBEACHUU TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTHU



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HCII0JIb30BaHHE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE U
JIOTUYECKH MPaBUIHHOE U3JTI0’KEHUE OTBETA Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOb3Yys HAyYHbIE IOCTHKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [Tl BEIOOpA METOIMKHY BBITTOJHEHHS 3aJaHUN;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHUE OCHOBHOH U JIONOJHUTEIBHOM JIUTEPATYPhl, PEKOMEHI0BaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTHYECKH U JIOTHYECKH MTPABUIIHLHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOsATEJIbHAs paboTa Ha MPAKTUUYECKUX 3aHATHUAX, YIaCTHE B IPYNIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;

- 000CHOBBIBAET XOJI PEIICHUS 33134 0e3 3aTpyIHEeHHUH




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOH JINTEpaTypbl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- UCMIOJIB30BAHNE HAYYHON TEPMHUHOJIOTUHN, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTApUEM y4EOHON AUCLUILIMHBI, YMEHUE €TO UCII0Ib30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIbHBII YPOBEHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEYJIOBJICTBOPUTEIILHO» (- (hparMeHTapHBIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHHS TUCbMEHHON pabOThI);
- 3HAHHUE OTJICIBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboYeii MporpaMMo 1o
JTUCITUTLINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;
- HaJu4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH ypOBEHb C(POPMUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIICTCHITUI;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
oOyyaromuxcs, HeoOXOAUMbIE /ISl OLIEHKU 3HaHWUM, YMEHUH M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckue BOMPOCH Il IPOBEIEHUS TPOMEXYTOUHOM aTTecTalluy 00yJaroLINXCsl
TeopeTtnueckre BONPOCH I TPOBEIEHUS IPOMEXYTOUHON aTTECTalluU 00ydaroInuXCst

1. OcHoBHble (U3MYECKHE CBOMCTBAa JXUAKOCTH M Ta3za. [lapameTpsl, ompenensioniyie CBONCTBA
XKuakocted U razoB. Cuibl, 1eHCTBYIOIINE HA KUIKOCTb.

2. 'mppocraTideckoe AaBJIEHUE U €T0 CBOMCTBA.

3. Iuddepenunanbable ypaBHEHUS paBHOBECUS )KHIKOCTH.

4. PaBHOBECHE KMJIKOCTH O] IEHCTBUEM CHIIBI TsKECTH. OCHOBHOE ypaBHEHUE IMAPOCTATUKU. 3aKOH
[Tackass.

5. IIpe3omeTpuueckas BbicOTa. [ MIpOCTATUUECKUI HATIOP.

6. PaBHOBecHe ra3a B 1ojie CHIIBI TshKeCcTH. OTHOCUTEIBHBIN ITOKOM JKUIKOCTH U Ta3a.

7. Cuna naBineHMs )KUIKOCTH Ha IUIOCKHE OBEpXHOCTU. OnpezeieHne KOOpANHAT LIEHTpa 1aBJIEHUS.

8. Cuna naBieHUs XUIKOCTH Ha MWIMHAPUYECKYIO MOBEpXHOCThb. LleHTp naBnenus cuibl. Temo
JIABJICHUSL.

9. 3akon Apxumena. Teopus miaBanus Tei. [IoHATHE OCTOWYNBOCTH TUTABAIOIIUX TEJL.

10. Bune! nemxenus xxuakoctu. [lapamerpsl notoxa.

11. Iuddepenmanbable ypaBHEHUsI IBUKEHUS KUKOCTH. Y paBHEHHE HEPa3pPbIBHOCTH




HEC)KUMAEMOMH KUIKOCTH.

12. VYpaBHeHnue bepHymim [uisi CTpyWKM HEBSI3KOW KHAKOCTU. J[Ba aclekTra YIEHOB YpaBHEHMS
bepuymmu. ['paduyeckoe mpeacraBieHne ypaBHEHHS bepHyIIu il HEBS3KOW JKHUIKOCTH. YpaBHEHHE
bepHyu 11 ra3os.

13. I'papuyeckoe mpeacTaBieHre ypaBHEHUST bepHYIN 17151 BA3KOH RKUAKOCTH. Y paBHeHUEe beprym
JUIS II0OTOKA BSI3KOU JKUJIKOCTCH.

14. YpaBuenue bepnyiuiu s peajgbHbIX Ta30B.

15. Buasl conporuBnenuil. OCHOBHOE ypaBHEHHE PABHOMEPHOI'O JBUKEHUSI JKUIKOCTH.

16. PexxuMbl ABMKEHUS KUAKOCTE. KpuTepuid pexKuMOB IBUKEHUS KUIKOCTH.

17. JlaMmuHapHbII pexuM IBUKeHUS. Pacxon, CKOpOCTh U ITOTEpHU Haropa P JJAMUHAPHOM PEXUME.

18. TypOyneHTHBIH pexuM ABUKeHUs. Pacxoa, ckopocTh v MOTEpH Hariopa npu TypOyJIEHTHOM pexuMe.

19. Omnpenenenne KOIPPUIMEHTA THAPABINYECKOTO TPEHUsS MO JUIMHE. BUIBI MECTHBIX
conpoTuBiieHui. PacueTHbie popmyib.

20. McredeHune )KUAKOCTU U Ta3a 4epe3 Majoe OTBEPCTUE B TOHKOM cTeHke. TpaekTopus BhITEKaOIIEH
CTPYH.

21. HcredeHue S>KHIKOCTH dYepe3 OOibIINEe OTBepcTHs. lcTedeHue Npu NEPEMEHHOM YpOBHE.
OnopoxHeHue cocy10B.

22. Hacaaku. McTedyenne XUIKOCTA Yepe3 HACAIKHU MPHU TMOCTOSHHOM Hamope. Bakyym B Hacaakax.
Ornpeznenenue Bakyyma.

23. IBmwxenue xuukoctu mo tpydam. Ilpocroit TpybompoBoxa. Pacuernsie ¢opmynel. Croxnble
TpyOOIIPOBO/IBI.

24. Pacuer TpyOOIpOBOJOB C IOCJIEIOBAaTEIbHBIM U MapajyielbHbIM coeAuHeHueM TpyO. Pacuer
TpyOOIPOBOIOB C MYTEBBIM PacxoJoM. PacueT pa3BeTBICHHOMN U KOJBIEBOM CETH.

25. 'mppaBnuyeckuii yaap B TpyOOIpoBo/IE.

26. Bugpl ABMKEeHUS TPYHTOBBIX BOJl. OcHOBHOI 3akoH (unbTpanuu. Koaddunuent bunprpanuu.

27. Komomen Ha BOAOHENpOHUIIaeMOM TpyHTe. [lormomarmommii ¥ apTe3uaHCKUN  KOJOJLHI,
BoJ0cOOpHas ranepes (apeHa).

28. IlonsATue O TUApaBIMYECKOM MoaoOuu. I'eomeTpuyeckoe, KMHEMAaTHYECKOE M JUHAMUYECKOE
nonobue. Kputepuu ruipoguHaMHUuecKOro no100us

7.4.2. IlpakTryeckue 3ajaHus 1J1s MPOBEICHHs TPOMEKYTOUHOM aTTecTalMi 00yJaromuxcst

[TpakTrueckue 3agaHus JUisl IPOBEAEHUS TPOMEKYTOUHOM aTTEeCTAl[MM 00Yy4aroIIKXCsl pa3MeIleHbl 10
ampecy: OMOC  Moodle  (Https://moodle.spbgasu.ru/course/view.php?id=600&section=4//  kadenpa
BOHOHOHBSOB&HI/HI n 3KOJ'IOFI/II/I/HI/ICIII/IHJ'II/IH3 Mexanuka KUIAKOCTHU U Tra3a.

7.4.3. IlpumepHble TEMBI KypcOBOM paboThl (poeKTa) (IIpU HATUYNHN)
KypcoBblie paboTbl (ITPOEKThI) YUEOHBIM IJIAHOM HE MPETyCMOTPEHbI

7.5. Metoauueckue MaTepHabl, ONpeAesstoye MpoLeayphbl OLleHUBaHHs 3HAaHUH, YMEHUH, HaBBIKOB U (MJIN)
OTIbITa MPOPECCUOHANBHON EATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (OpMUPOBAHUS KOMIETEHUINUN

[Ipouenypa mnpoBeneHUs MPOMEKYTOUYHOM arTTecTalMyd M TEKYIIEro KOHTPOJIsS YCIeBaeMOCTH
perIaMeHTHpYyeTCs JOKAJIbHBIM HOPMATUBHBIM aKTOM, ONPEENISIOIINUM MOPSAJOK OPraHU3alluy U MPOBEACHHUS
TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTecTalli 00y4aroIuxcsl.

[Tponienypa oneHuBaHus (POPMUPOBAHUS KOMIETEHIMH NpHU TNPOBEAEHUH TEKYLIEr0 KOHTPOJISA
MIpUBEJIEHA B I1.7.2.

THUnoBbIE KOHTPOJIBHBIE 3a/1aHUs WM UHBIE MaTE€pPHAJIbl TEKYIIETO KOHTPOJIS IIPUBEIEHBI B 11.7.3.

[TpomexxyTouHast aTTecTalus Mo TUCHUIUIMHE TPOBOAUTCA B (hopMe 3aueTa.

3ayer MpoBOAUTCS B ycTHOU (hopme. [t MOATOTOBKH MO AK3aMEHAIIMOHHOMY Omiiety orBoautcs 30
MUHYT.



7.6. Kputepun onieHnBaHus1 COOPMUPOBAHHOCTH KOMITETCHIIMH IPH TTPOBEACHUH MPOMEKYTOYHOM aTTECTAIIUH

YpoBeHb OCBOCHUS U OILIEHKA
Onenka Onenka
«HEYJIOBIICTBOPHUTENb | «yIOBIETBOpUTENHH | OLIEHKA «XOPOLIO» OLneHKa «OTJIIMYHO»
HO» o»
«HE 3a4TCHO» «3a4TEHOY
YpoBeHb 0CBOEHHUSI | YPpOBEHb OCBOEHUS | YPOBEHb OCBOEHUS YpoBeHb OCBOCHUS
KOMIIETEHIIUHU KOMIIETEHIINHI KOMITETEHIIUH KOMIIETEHIINHU
«HEIOCTAaTOYHBIN». «IIOPOTOBBIN». «IPOABUHYTBIN. «BBICOKHI».
Kommereniun He Komnerenmn Kommerennun Kommerennuu
c(OpMHPOBAHBI. c(OpMHUPOBAHBI. copMHpOBaHbL.  |cOPMHUPOBAHbI. 3HAHUS
3Hanus oTcyTCTBYIOT, | CddopmupoBanbl | 3HaHUA OOLIMPHBIE, | apryMEHTHUPOBAHHBIE,
YMEHUS U HABBIKU HE | 6a30BbI€ CTPYKTYPHI | CACTEMHBIEC. Y MEHHUSI | BCECTOPOHHHE. Y MEHUSI
Kputepunu c(hopMUPOBaHbI 3HaHUU. Y MEeHUs HOCSIT YCHEUIHO MPUMEHSIOTCS
OLlCHUBAHHUS dbparMeHTapHbI 1 PEnpPOYKTUBHBIN K PEIICHUIO KaK
HOCSIT XapakTep, TUIIOBBIX, TAK U
PenpOIyKTUBHBIN MIPUMEHSIOTCS K HECTaHJAPTHBIX
Xapaxrep. PELICHUIO TUIIOBBIX | TBOPYECKUX 3a/IaHUM.
JeMoHcTpupyeTcs 3alaHUN. JeMmoHcTpupyeTcs
HU3KUN YPOBEHb JemMoHcTpupyercs BBICOKU YPOBEHb
CaMOCTOSITEJIbHOCTH JIOCTaTOYHBIN CaMOCTOSITEIIBHOCTH,
MIPaKTUYECKOTO YPOBEHB BBICOKAsl aJalITUBHOCTh
HaBbIKA. CaMOCTOSTEIIbHOCTH | MPAKTHYECKOTO HaBbIKA
YCTOMYMBOTO
MIPaKTUYECKOTrO
HaBBIKA.




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics
JTEMOHCTPUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET: JEMOHCTPUPYET:
-CYIIECTBCHHBIE -3HAHUS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETHIECKOTO MOHUMAaHUeE BCECTOPOHHHE H
yueOHOro MaTepuarna; MaTepuana; OCHOBHBIX BOIIPOCOB | apTryMEHTHPOBAHHBIE
-JIOITYCKaKOTCS -HETIOJIHBIE OTBETHl | KOHTPOJHMPYEMOTO | 3HAHHUS MIPOrPAMMHOTO
MPUHIMITHATIEHBIC Ha OCHOBHBIE o0BeMa MaTepuana,
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, OIUOKH B IPOrPaMMHOTO -II0JIHOE MOHUMAaHHe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana, CYIIHOCTH 1
owiiera, OTCYTCTBYET HEJI0CTaTOYHOE - 3HAHUS B3aUMOCBSI3H
3HAaHHE U IOHUMAaHUe IMOHHUMaHHe TEOPETHYECKOTO paccMaTpuBaeMbIX
OCHOBHBIX IIOHSATHH H CYITHOCTH MaTtepuana MIPOLIECCOB U SIBJICHUH,
KaTeTOPHii; H3J1araeMbIX -CIIOCOOHOCTE TOYHOE 3HAHUE
-HEIIOHUMAaHHUE BOIIPOCOB; yCTaHABIIUBATh U OCHOBHBIX IIOHSTHH, B
CYIIIHOCTH -HEYBEPCHHBIC U OOBSICHATH CBSA3h | pamMKax 00CYXKIaeMbIX
3HaHUA JOTIOJIHUTEIIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKHU U TEOPHH, 3aJaHUM;
BOITPOCOB B paMKax JIOMOJIHUTEIbHEIE BBISABIIATE -CIIOCOOHOCTh
3aJaHui Onirera. BOTIPOCHI. IPOTUBOPECUHS, YCTaHABIIUBAThH U
poOJIeMBI U 00BACHATH CBS3b
TEHACHIUH MIPAKTUKU U TCOPHH,
pa3BUTHS; -JIOTHYECKH
-TIPaBUJILHBIC U OCJIeA0BATEIbHEIE,
KOHKpPETHBIE, 0e3 coJiepKaTelbHbIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI Ha HCYCPITBIBAIOIIIHE
[IOCTaBJICHHBIE OTBETHI Ha BCE 3aJaHHs
BOITPOCHI. ouiera, a TaKXKe
JIOIIOJTHUTEIBHEIC
BOITPOCHI IK3aMEHATOPA.
[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITTOJTHHUIT BBITTOTHUIT MPABUJILHO BBITTOTHUI
3a7aHus OureTa MTPAKTUIECKOE MIPAKTHIECKOE MPAKTHYECKOE 3aJaHHE
oOyuaromuiics 3a7aHue Ouiera ¢ 3aJjaHue OuieTa ¢ ounera. IToxazan
MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBIINMHU OTIINYHBIC YMEHUS B
HEJIOCTATOYHBIH HETOYHOCTSIMH. HETOYHOCTSIMH. pamMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | ydyeOHOTO MaTepuaa.
[IpakTnueckue OIIMOKH B yMeHHs B paMKkax | Pemaer npennoskeHHbIe
3a7aHus HE COJIEp’)KaHUHU OTBETA OCBOEHHOT'O MPAKTHYCCKHUE 3aTaHUS
BBITTOJTHEHBI U peleHun yueOHOro MaTepuania. 0e3 ommboK
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEUAET Ha BOMPOCHI 3aJaHuM. MPAKTUYECKHE JIOTIOJTHUTCIbHEIC
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOITOJTHUTEIIbHBIX JIOIIOJTHUTEIbHEIC HEOOIbIINMHU
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMHU.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTBeTHI HA
HETOYHOCTEIA. OOIBIIMHCTBO
JIOITOTHUTEIIBHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHunii IIpumenser
METOJUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUYECKUE 3HAHUS
BBINTOJIHEHUS 3a/1aHUH. | BBIOOPY METOAUKH CTaH/IapTHYIO U1l BBIOOpA METOUKHU
Jomyckaet rpyobie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHM S 3a1aHUN.
OLIMOKY Npu 3aJlaHUMN. BBIIIOJIHCHUS He nonyckaer ommbox
BBINOJIHEHUH 3aJlaHuid, | JlomyckaeT ommoku 3aJaHuM. IIPY BBIIIOJIHEHUU
HapyLIAIOIIKeE JIOTUKY | TpH BeINOAHEHUH | JlomyckaeT ommoKu 3aJlaHuM.
peleHus 3a1a4. 3alaHul, HApYLIEHNs | IIPY BBIIOJIHEHUHU CamocTosTenbHO
Jlenaet HEKOPPEKTHBIE| JIOTUKH PEILECHUs 3aJlaHull, HE aHAJIN3UPYET
BBIBO/JIBI. 3a1a4. HapylIawoIue pe3yabTaThl
BJIa/ICHUE He moxer o60cHOBaTH HcneiTeiBaeTt JIOTHKY PEIICHUs | BBIIOJIHECHHUA 3aJaHUM.
HaBbIKaMU AJITOPUTM 3aTpyIHEHUS C 3aj1a4 I'pamoTHO
BBINOJIHEHUS 3a/laHuil. | popmynupoBanueM | [lenaer KoppekTHble | 0OOCHOBBIBAET XOJ
KOPPEKTHBIX BBIBOJIBI 110 pelieHns 3a1ad.
BBIBOJIOB. pe3yJibTaTamMm
HcnbiTeiBacT peLIeHNs 3a1a4u.
3arpynHeHus npu | OGOCHOBBIBAET X0/
000CHOBaHUU perneHus 3ana4 6e3
anropurMa 3aTpyJHEHU.
BBITIIOJTHEHUS
3aJlaHNM.

OneHKa MO JUCHMIUIMHE 3aBHUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIJICHHBIX 3a
JTUCHUTUIMHON, U TIPEACTABIISIET CO00M cpeaHee apu(PMETHYECKOEe OT BBICTABICHHBIX OIIEHOK MO OTAEIbHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUs, BIaJICHUE HAaBBIKAMH).

OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CITU CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOPOIIOY»/«3a4TEHOY» BBICTABIISETCS, €CJIM CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAIC
ot 3,5 no 4,4.

O1ieHKa «yIOBJIETBOPUTEIHHOY/ «3aUTEHO» BBICTABIISIETCS, €CIIM CPeAHEE apUPMETHIECKOE HAXOIUTCS B
uHTEepBajue ot 2,5 1o 3.,4.

OneHKa «HEYAOBIIETBOPUTEILHOY/ «HE 3aYTE€HO» BBICTABISETCSA, €CIM CpeaHee apupMeTHYEcKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOYJIs1)
8.1. [lepeueHb OCHOBHOM U TOMOTHUTEIHHOU JTUTEPATYPHl, HEOOXOAMMOM /711 OCBOSHHS TUCIUTUIUHBI (MOJTYIIS)

KomnuectBo
IK3EMILISIPOB/IIEKTP
OoHHBIIT aapec DbBC

Ne ABTOp, Ha3BaHUeE, MECTO U3JAHUs, U3/1aTENILCTBO, IO/l U3JJaHNs y4eOHOU 1
n/m y4eOHO-METOINYECKON JTUTEPaTyphl

OcHOBHAS JJUTEPATYPA

https://e.lanbook.com

1 [Moprynos K. I1., Mexanuka >xunkoctu u raza, Cankr-IlerepOypr: Jlans, 2022 Ibook/197712

Kypb6aros 1O. JI., buprokoB A. b., HoBukosa E. B., 3auka A. A., Mexanuka https://e.lanbook.com
2 |KUJKOCTM W Tra3a B IPOMBIIUIEHHOW TEIUIOTEXHUKE M TEIIOOHEPIeTUKE, /5 o o.k/192765.3
Bonorna: Uadpa-Umkenepus, 2021

3 Kanekun B. C., Muxaiinen C. H., I'mapaBiuka u TeruiotexHuka, Mocksa:| https://urait.ru/bcode/
FOpaiit, 2023 518263

JlonmoJJHHUTEIbLHAS JJUTEPATYPA

1 Kymuno B. A., Kapramor 3. M., Komamenko A. I'., Kymunor W. B.,| https://urait.ru/bcode/
I'unpasnuka, Mocksa: FOpaiit, 2023 511258




Kyxos H. II., Maitnukosa H. ®@., I'mgporazonunamuka. Yacr 1. I'mapaBnuka, http://www.iprbooksh
2 |TamGoB: TaMOOBCKHII TOCYIApCTBEHHBIA TeXHMYECKHH yHuBepcureT, DBC OF.) ru/6 40'75 html
ACB, 2015 ' '
HosukoBa A. M., Kynpssues A. B., IBanenko U. W., Mexanuka xKUAKOCTH U https://www.iprbooks
3 |raza, Cankr- IlerepOypr: Cankr-IleTepOyprckuii  rocynapcTBEHHBIM h Op. fu /585é 4 html
APXUTEKTYPHO-cTpoUTENbHBIN yHUBEpcuTeT, DbC ACB. 2014 ' '
1 HosukoBa A. M., Kynpsisiies A. B., UBanenko U. U., Mexanuka xuakoctu u| http://ntb.spbgasu.ru/
rasa, CII0., 2014 elib/00600/

OO6yuaromuecs u3 yrcia HHBaIUA0B 1 ui] ¢ OB3 obecnieunBaroTCs e4aTHHIMU U (MIJIN) AIEKTPOHHBIMHU
00pa3oBaTeNbHBIMH PEeCypcaMu B OpMax, aJaliTHPOBAHHBIX K OTPAaHHYCHHUSIM UX 3[JOPOBBSL.

8.2. Ilepeuenb pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHONW ceTu «MHTepHeT», HEOOXOJUMBIX IS

OCBOCHMS TUCIUIUIMHBI (MOTYIIS)

Haumenosanue pecypca cetu «MIHTepHET»

DJIEKTPOHHBIN aapec pecypca

MexaHuKa )XKUIAKOCTU U Ta3a (Kypc JeKIui)

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

Cnucox mutepatypsl MunOOpazoBanus. ['mapasiuka (12)
I'mapaBnuka (MexaHuKa >KUJIKOCTH U ra3a (18)

“|aliansbooks.ru/index.php?option. ..

«JlabopatopHbie pabOThI 11O TUIPABIUKE)

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

OnektponHas 6ubimoreka MI'MY. Bee nunaktuueckue €IUHMIIBI
110 MEXaHUKE JKUKOCTHU M ra3a (THIpaBIHKE)

www. weblib. ru/cgi — bin/news,php

KomMmiuiekT yueOHO-MeToIMYeCKOM JOKY-MEHTALIUHU 110 TUCLHUIUINHE
«MexaHMKa KHMAKOCTM W ras3a, THIPO-U ITHEBMOIPHU -BOIY.
Koncnekr nekumii. Meroauueckue ykasaHusi K JaO0OpaTOpHBIM
3aHATUAM

klax, tula. ru>BAKAL...

Mehanik/titlist.ntml

DJIEKTPOHHO-0MOINOTEeUHAs cUcTeMa u3a-TeyibcTba "'JlaHp"

https://e.lanbook.com/

DNIEKTPOHHO-0MOIMoTeYHas cucTeMa u3gareasctsa "TOPAUT"

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

DeKTpOHHO-0MOIMOTeuHast cucTeMa u3aa-TenbeTa "IPRbooks™

http://www.iprbookshop.ru/

8.3. Ilepeuenb coBpeMEeHHBIX MPOGECCHOHATHHBIX 0a3 JTAaHHBIX U HH(OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBaunue

DIIeKTPOHHBIN ajipec pecypca

JlabopaTopHbIe pabOThI IO THIPABINKE

http://www.labrab . ru /spbgasu

HHTepHEeT-TpeHaKEephl B chepe 00pa3oBaHus

http://www.i-exam. ru

Cucrema jucrannmonnoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

DNIEKTPOHHO-O0MOINOTEeYHAs cucTeMa u3aarennpeTsa ""Jlanp"

https://e.lanbook.com/

OnektpoHHas 6ubimortexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DIeKTPOHHO-O0MOIMoTEYHas crucTeMa u3gareanpcrsa "FOPAUT"

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

DJIEKTPOHHO-O0MONOTEeUHas cucTeMa u3garenberna ' IPRsmart

http://www.iprbookshop.ru/

Hayunas JJIEKTPOHHAs
H :

ay4dHas dJekTpoHHas oubnuoreka eLIBRARY.RU submiorexa eL IBRARY.RU
Poccuiickast rocygapcTBeHHas OHOIHOTEKA WWW.rsl.ru

Bcepoccuiickuii MHCTUTYT Hay4YHOW U
(BUHUTUH)

TEXHUUYECKON HHpopmanuu

WWW2.Viniti.ru

EnuHblid  AHEKTPOHHBIA  pecypc
CII6I'ACY

y4eOHO-METOIUYECKON  JINTepaTyphl

www.spbgasu.ru

bubnuoreka crareit xxypHana HIT «cABOK»

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




O6pazoBarenbHbie nHTEpHET-pecypcsl CIIOIACY

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

8.4. llepeyenp HH(MOPMAIMOHHBIX TEXHOJIOIMHA, MCIOJNB3YyEMbIX IMPU OCYLIECTBICHUU OOpPa30BaTEIHLHOTO

mnmponecca 1o JUCHUINIHNHC,
IporpaMmMHOI0 obecneyeHus

BKJIIOYass TMEPEYeHb JIMIEH3MOHHOTO U CBOOOJHO PacmpoCTPaHSIEMOTO

Crnioco6 pacripocTpaneHus

HanmenoBanue (JIMLIEH3MOHHOE WJTU CBOOOTHO
pacupocTpaHsIeMoe)
. . HoroBop Ne  J132009689201 ot
Microsoft Windows 10 Pro 18.12.2020r
Cy0OyM1eH3MOHHBIH JIOTOBOP
Nel1976-110/2017-C3D0O oT

Ansys

16.10.2017 r. ¢ 3A0 "KAJI®EM
Cu-Aii-Oc". JIunensuss OGeccpoyHas

8.5. MaTepuanbHO-TEXHHYECKOE 00ECIICUCHIE TUCITUTUTMHBI
CBejieHHs1 00 OCHAIEHHOCTH YYEOHBIX ayIMTOPUI M MOMEIICHUH JIJIsl CAMOCTOSITEIbHOM paboThI

HanmeHnoBaHue y4eOHBIX ayIMTOPHI M TTOMEIICHUIA
JUISL CAMOCTOSITENIbHON pabOThI

OcHalieHHOCTb 000pPYJIOBAHUEM U TEXHUUECKUMHU
cpelcTBaMu OOyueHuUs

50. ITomernieHus A1 CaMOCTOSITEIIBHOM pabOThHI

[Tomemienue a1l caMOCTOATENBHON padOThI (UM TATIBHBIN
3au1 onosmotekw, aya. 217): I11IK-23 mt., B T.4. 1 mr.- TIK
mist g ¢ OB3  (cucreMHbIi  OJIOK, MOHHUTOD,
KJIaBUaTypa, MbIlIb) C TOJAKIIOYEHHEM K CETH
«aTepHET» M 00ECIeYeHnEM JIOCTYIa B AJIEKTPOHHYIO
nHpopmanrnoHHo-o0pazoBarensuyto cpeny CIIOIACY.
I10 Microsoft Windows 10

VYuebHas ayauTopus Ui OPOBEIEHHUS  3aHATUH
JEKIMOHHOIO THUIA, KOMIUIEKT MYJIbTUMEIUNHOIO
BaHU [IEPCOHANIBHBIN KOMIIBIOT
50. VYuyeOGHble ayAUTOPUU Uil  TNPOBEICHHUS oopyz0 .. (nepco OMIIBIOTED,
s MYJbTUMEAUNHBIA TPOEKT KpaH HNO-CUCTEM
JICKIIMOHHBIX 3aHSITHU v e POCKTOD, 3KpaH, ayz[v O-CHCTeMa),
J0CKa,  JKpaH,  KOMIUIEKT  y4yeOHOM  meGenn,
noakmoueHne k kommbrotepHo cetu CIIGIACY,
BbIX0J B MIHTEeDHET
50. VYueGHble ayauTopuM Juis  npoBeaeHus|Kommiekrt MYJIbTUMEAUIHOTO 000pya0BaHUs
MIPAKTUYECKUX 3aHATHUH, KypCOBOTO|(II€pCOHAJIbHBII KOMIIBIOTED, MYJIbTUMEIUIHBIA

MPOEKTUPOBaHUS (BBIOJHEHUS KYpPCOBBIX pPadoT),
TPYIIOBBIX WM WHAWBHIYAIBHBIX KOHCYJIbTAIIHH,
TEKYILETro KOHTPOJIS U MPOMEXKYTOYHOM aTTeCTalluu

IIPOEKTOP, SKpaH, ayJuo-CUCTeMa), JOCKa, KOMILUIEKT
yueOHOW MeOemnH, NOJIKII0UeHNE K KOMIIBIOTEPHOU CEeTH
CII6I'ACY, Bbixoa B UHTEpHET

I[J'IH WHBAJIMJO0B U JIUII C OB3 obecnieunBaroTCs CIICHHUAJIIBHBIC YCIIOBUS IS MOJIYYCHHUA O6pa30BaHI/I$I B
COOTBETCTBHH C Tpe60BaHI/I$IMI/I HOPMAaTUBHO-IIPABOBLIX JOKYMCHTOB.
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