pes
ﬁ%tm denepanbHOE TOCYIApPCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEKICHUE
' i BBICIIETO 00pa30BaHUS

mrm CAHKT-IIETEPBYPI'CKMIA I“OCYIU[APCTBEHHBH\/'I
APXUTEKTYPHO-CTPOUTEJIbHbIM YHUBEPCUTET

Kadenpa Bogomnonb3o0BaHus 1 9KOJIOTHU

YTBEPXJAIO
HauanbHUK yueOHO-METOIMYECKOTO YIPaBICHUS

o Mopnucaxo
Mwuxannosa LMbPOBOI NOANUCHIO:

AHHa OneroBHa Mwuxaiinosa AHHa
OnerosHa

«29» uronsa 2023 r.

PABOYASI IPOTPAMMA JUCLHUIITUHBI (MOIY.JIST)

MexaHuKa )KUJAKOCTH U Taza
HarpasieHue moArotToBkyu/cnennansHocth 15.03.03 [puknannas MexaHnuka

HAMNpPaBIEHHOCTH (po¢uIIb)/crienuanu3aius o0pa3oBaTeIbHOM MPOrpaMMbl BeruncnuTenbHast MeXaHUKa U
KOMIBIOTEPHBIA WHXUHUPUHT

®dopma o0yueHHs ouHast

Canxkr-IlerepOypr, 2023



1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
HGHBIO AUCHUIUIUHBI ABJISICTCSA U3YyYCHHUC OCHOBHBIX (bl/IBI/I‘IeCKI/IX SIBJICHUU U IpOoUCCCOB MOKOAIUXCA U
ABWIKYIIUXCA )KI/II[KOCTGP'I U Tra30B, BaXKHEUIIINX 3aKOHOB TUAPOCTATUKH U TUAPOAUHAMUKH,; OCHOBHLIX 3aKOHOB
HOI[OGI/ISI U THAPABINYCCKOTr0O MOJACIUPOBAHUA.
3ajaveld MUCHMIUIMHBI SBIAETCS 00eCleuyeHrue CTYJACHTOB HEOOXOAMMBIM 00BEMOM TEOPETUUYECKHX U

MMPAKTUYCCKUX HABBIKOB,

KOTOp&IC,

C 0I[HOI71 CTOPOHBI,

SBJISIFOTCS  OCHOBOW i1 psiAa JUCIMIUIAH

CIIeOuaJIbHOCTH, a C ,I[perﬁ CTOPOHBI, IIO3BOJIAOT HCIIOJB30BaTh MCTOABI MCXAHHMKHU XHUJIKOCTH M Ia3a IJid
pPE€UICHUA KOHKPETHBIX 3a/1a4 B obnactu CTPOUTCIILCTBA.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsI M0 JUCIHUILIHHE (MOYJ/II0), COOTHECEHHBIX ¢
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHIIN U

KOI[ N HAUMCHOBAHHEC
HHIUKaTOpa JOCTHXKCHUA
KOMIICTCHI U

[Tnanupyemsble pe3ynabTaThl O0yYEHUS 1O
JTUCIUILINHE, 00eCeunBaloIne TOCTIKEHNE
IJIaHUPYEMBbIX pe3yinbTatoB ocBoeHus: OIIOI

OIIK-1 CriocoGen
PUMCHSTh
€CTeCTBEHHOHAYYHBIEC U
OOLIEMH)KEHEPHbIE 3HAHUS,
METO/bI MATEMATHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS

OIIK-1.2 Onpenenser
OCHOBHBIE XapaKTEPUCTUKU
¢duznyecKoro npoiecca
(s1BJIEHUS), XapaKTEPHOTO JJIst
00BEKTOB PO ECCHOHATHHON
JeSITEIbHOCTH, HA OCHOBE

3HaeT

OCHOBHBIE 3aKOHBI MEXAHUKH KUAKOCTH U ra3a
ymeer

[TpuMeHsITh 3aBUCHMOCTH JJIs1 pacieTa CUCTEM
BJajieeT

MetoaukaMu pacueTa IMpOLIECCOB JABHXKEHUS

B IpOoeCCHOHATBHOMN TEOPETUYECKOI O JKUJKOCTHU U Ta3a
JIEATEIIbHOCTH (9KCTIEPUMEHTATIBLHOTO)
MCCJIE/IOBAHMUS
OIIK-1 Cnocoben OIIK-1.6 OcymectBiser 3HaeT
MPUMEHSITh pelleHrne MaTeMaTUYeCKOro METO/IBI peleHus MaTeMaTH4YeCKOro
€CTeCTBEHHOHAYYHbIC U ypaBHEHUS ypaBHEHUS
oOlIeMHKeHEePHbIE 3HAHUS, yMmeet
METO/Ibl MATEMATHYECKOTO peliaTh MaTeMaTU4eCKUe YpaBHEHUS
aHaJIM3a U MOJICTTUPOBAHUS BJajJeeT
B IIpodecCuoHaTbHOM HaBbIKAMU pelieHus MaTeMaTHYeCKUX
JEATEIIBHOCTH YpaBHEHUI
OIIK-12 Cnocoben OIIK-12.1 JemoHcTpHpyeT 3HaeT

YUYUTBIBATE COBPEMCHHBIC
TCHACHUIUHA PA3BUTHA
TEXHUKH U TEXHOJIOTHH B
cBoel mpodeccuoHaTbHON
JESATSIIEHOCTH

MMOHUMaHUE COBPEMEHHBIX
TEHJICHUMN Pa3BUTHS TEXHUKHU
U TEXHOJIOTUH

CYIIECTBYIOIINE TEHICHIIUN PA3BUTHS TEXHUKH
U TEXHOJOTUI

ymeeT

rpaMOTHO BbIpa>KaTb CBOU MBICJIN

BJIaJeeT

IPAMOTHBIM  TEXHHYECKHM  S3BIKOM U

JJOTMYCCKUM MbBIIIJIICHUEM

OIIK-2 Cnocoben
IPUMEHSTh OCHOBHBIC
METO/IbI, CIOCOOBI U
CpeZCTBa MOJTY4YEHus,
XpaHeHusl, nepepaboTKu
UHpOpMaLIUU

OIIK-2.3 JleMoHCTpUpPYET
IPUMEHEHNE
CHEUaIN3UPOBAaHHOIO
IPOTrPaMMHOT0 0OecrieueHus B
COOTBETCTBUHU C 3a/IaHUEM

3HaeT

Crnenuanu3upoBaHHBIE  MPOTPaMMBI IS
peLIeHUs IOCTABJICHHBIX 3a/1a4

ymeer

[TpuMeHsATH cienuanu3upOBaHHbIE TPOrPaMMBbI
BJajieeT

OpaBWiIaMd M HOPMamMHM  COINPOBOXKICHMS
CHEeHATH3UPOBAHHBIX TPOTPAMM




OIIK-4 Cnocoben
MOHUMATb MTPUHIIUIIBI
paboThl COBPEMEHHBIX
nH(}OpPMaAITMOHHBIX
TEXHOJIOTUI 1
MCIIOJIb30BATh UX IS
pelieHus 3aaau
npodeccuoHanbHOM
JEeSTeIbHOCTH

OIIK-4.1 Onpenensier
MepeveHb 3a1a4 JIst
IOCTHIKEHMS IMOCTABJICHHOM
1IEJTU C MPUMEHEHHEM
WH()OPMAITMOHHBIX TEXHOJIOTHUHA

3HAeT
CYIIIECTB

YIOIIHe nH(OpPMAITMOHHBIC

TEXHOJIOTHH

ymeer

OTpEeACATh KPUTEPUU 3a/ad U TEXHOJIOTHH
CIOCOOHBIE pellaTh 3a1aHHbII KPYT 3a/1a4

BJIaJieeT

OCHOBaMH TI€pEeHEeCEeHUs HH(POPMaAIMOHHBIX
TEXHOJIOTUH Ha 3a1a4yu

3. Yka3zaHue MecTa JUCHUILIMHBI (MOIYJIfAA) B CTPYKTYpPe 00pa30BaTeIbHOH MPOrpaMMbl

JlanHas quciuruinHa (MOIyJib) BKiroYeHa B biok «/{ucnummunel, moxynu» b1.0.16.05 ocHoBHOIM
npodeccuoHabHON 00pa3zoBarenbHON porpammsel 15.03.03 [pukiagHas MexaHUKa U OTHOCHTCS K
00s13aTeIbHOM YacTH y4eOHOTrO IJIaHa.

Ne TpeecTs R — Ko u HauMeHOBaHWE HHIUKATOPA
n/m pel YIOTITHE JIHCTL JIOCTHYKEHHUS KOMIIETEHIIUH
VK-1.1, YK-1.2, YK-2.4, OIIK-1.1,
1 |®dusuxa

OIIK-1.2, OIIK-1.4, OIIK-1.5

JIJIst yCTIenrHOro OCBOCHHSI TUCITUTUTHHEI 00yYaroIeMycsi HEOOXOMMO:

3HaTh:

- (pyngamMeHTaTbHBIC OCHOBEI BBICIICH MaTeMaTUKH, BKITIOUYAs BEKTOPHYIO alreOpy, aHAIUTHICCKYTO
TEOMETPHIO, TCOPHIO MPeIeoB, MU HepeHINATEHOE U HHTETPAIbHOE HCYUCIICHNE; (DYHIaMEHTAIbHBIE
OCHOBBI (PM3UKH U TCOPETHUECKON MEXaHUKHU; JTUHAMHKY ITOJ3EMHBIX BOI;

YMETh:

- JJOTHYCCKH H ITOCIICAOBATCIIbHO U3J1araTb q)aKTBI, O00BACHATH MMPUYUHHO - CJICACTBCHHBIC CBA3U,
HCIIOJIb3YyA O6HII/I€ 1 CIICHUAJTIBHBIC ITIOHATUA U TCPMHUHBI; IIPOBOJIUTH q)opManmaumo IIOCTaBJICHHOM 3aga4un
Ha OCHOBC COBPEMCHHOI'O MATEMAaTUYCCKOI'O aIrlrapara,

BJIaJCTh:

- HaBbIKaMU palOoThI C y4eOHO INTEPaTypOil U ANEKTPOHHBIMU 0a3aMu IaHHBIX.

/1

HOCJ'ICI[YIOH_II/IG JAUCITUITIINHBI

Ko n HamMeHOBaHME HHIUKATOPA
JOCTHKEHUSI KOMIIETCHITNHN

BrinosiHeHue, MOATOTOBKA K MPOLIEAYPE 3AIIUTHI U 3aIATA

BBIIYCKHON KBaNM(UKAIIMOHHON pabOThI

VK-1.1, YK-1.2, VK-1.3, VK-1.4,
VK-1.5, YK-1.6, YK-2.1, VK-2.2,
VK-2.3, VK-2.4, VK-3.1, VK-3.2,
VK-3.3, VK-3.4, YK-3.5, VK-3.6,
VK-4.1, YK-4.2, VK-4.3, VK-4.4,
VK-6.1, YK-6.2, YK-6.3, YK-6.4,
VK-6.5, YK-7.1, YK-7.2, VK-7.3,
VK-7.4, YK-8.1, YK-8.2, VK-8.3,
VK-8.4, YK-9.1, YK-9.2, VK-9.3,
VK-10.1, VK-10.2, YK-10.3, VK-
10.4, VK-10.5, VK-11.1, YK-11.2,
VK-11.3, OTIK-1.1, OIIK-1.2, OTIK-
1.3, OTIK-1.4, OTIK-1.5, OTTK-1.6,
OIIK-2.1, OTIK-2.2, OTTK-2.3, OTIK-
3.1, OIIK-3.2, OTTK-3.3, OTK-3.4,
OIIK-3.5, OTIK-4.1, OTTK-4.2, OTIK-
4.3, OTIK-5.1, OTIK-5.2, OIIK-5.3,
OIIK-5.4, OTIK-6.1, OTTK-6.2, OTIK-
7.1, OTIK-7.2, OTIK-7.3, OTIK-7.4,
OIIK-7.5, OTIK-8.1, OITK-8.2, OTIK-
9.1, OTK-9.2, OTTK-9.3, OTK-9.4,




OIIK-10.1, OIIK-10.2, OMK-10.3,
OINIK-11.1, OIK-11.2, OMK-11.3,
OINIK-11.4, OIIK-12.1, OTIK-12.2,
OINIK-12.3, OIIK-13.1, OTIK-13.2,
OIIK-13.3, OIIK-14.1, OIIK-14.2,
OIIK-14.3, TIK-1.1, TIK-1.2, [TIK-1.3,
TK-1.4, TIK-1.5, [IK-1.6, [1K-1.7,
TK-1.8, TIK-1.9, [IK-1.10, [IK-1.11,
TK-2.1, [IK-2.2, IK-3.1, [IK-3.2,
TK-3.3, [IK-4.1, [1K-4.2, [1K-4.3,
T1K-4.4, TIK-4.5, [IK-5.1, [1K-5.2,
TK-5.3, [IK-5.4, [IK-6.1, [1K-6.2,
T1K-6.3, [IK-6.4, [1K-6.5, I1K-6.6,
TK-6.7, TIK-7.1, IK-7.2, TIK-7.3,
TK-7.4, TIK-7.5, TIK-8.1, [1K-8.2,
T1K-8.3, [1K-8.4, [1K-8.5, [TK-8.6,
TK-8.7, TIK(L))-1.1, IIK(1T)-1.2, [IK
(ID)-1.3, TIK(LT)-1.4, TIK(LD)-1.5, TIK
(ID)-1.6, TIK(LT)-2.1, TIK(LD)-2.2, TIK
(11)-2.3, IK(11)-2.4, YK-5.1, YK-5.2,
VK-5.3, YK-5.4, YK-5.5, YK-5.6

2 |IIpoexTHas mpakTHUKa

[K-1.1, I1K-1.2, T1IK-1.3, I1K-1.4,
[1K-1.5, I1K-1.6, T1K-1.7, T1K-1.8,
I1K-1.9, I1K-1.10, T1K-1.11

3 | MopaenupoBanue pabo4nx MpoLEeccoB

TIK-1.1, TIK(L))- 1.1, IIK(ID)-1.2, TIK
(ID)-1.3, TIK(LT)-1.4, TIK(LD)-1.5, TIK
(1D-1.6

4. O0beM TUCHHUILUIHHBI (MOYJISA) B 3a4€THBIX €IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIJeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4alomuXxcs ¢ npemnojaaBaresieM (o BUAaM y4eOHbIX
3aHATHIA) U HA CAMOCTOSATEJIbHYI0 padoTy 00yUYaromuxcst

Cemectp
U3 Hux yacel Ha
. Bcero
Bun yueOHolt paboThl NIPaKTHYECKYIO
4acoB 3
TIOATOTOBKY
KonTakTHas padora 32 32
Jlextmonnsie 3ansatus (JIek) 16 0 16
Jlaboparophsie 3ausaTus (J1ad) 8 0 8
[Ipaktrueckue 3anustus (I1p) 8 0 8
Hnast KOHTaKTHas pa6oTa, B TOM YHCJIE: 0,8 0,8
KOHCYJIBTAIIUU TI0 KYPCOBOM paboTe (TIPOoeKTy), 0.4 04
KOHTpOJIBHBIM padoTtam (PT'P) ' '
KOHTaKTHas paboTa Ha aTTecTaluio (caaJa 3a4era,
3a4eTa ¢ OICHKOM; 3aIuTa KypCOBOW pabOoThHI 0,4 0,4
(mpoekTa); cnavya KOHTPOJbHEIX paboT (PI'P))
KOHTaKTHasi paboTa Ha aTTECTAIHIO B CECCUIO
(KoHCYIBTaIUA TIepeT SK3aMEHOM H cl1adya
Yacbl HA KOHTPOJIb 4 4
CamocrositesbHast pagora (CP) 35,2 35,2
O0umas TPy10eMKOCTh JUCHUIITUHBI (MOYJIs1)
4ackl: 72 72
3a4eTHbIE eTUHUIBI: 2 2




5. Conepxxkanue QMCHUILVIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE M0 pa3jesam (TeMaM) ¢ yKazaHueM

OTBECACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘lCﬁHbIX 3aHATHH

5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

KonTakTtHas pabota (110 yaeOHBIM

3aHATHUAM), Hac. Kon
HWHJIUKATOP
B exam I3 JIP Bcero a
Ne Paszenbl IUCLMILIMHBL S 1 CP qac > | moCTIKEHH
8 U3 HUX U3 HUX U3 HUX ) !
Ha Ha Ha KOMIICTCHIL
MPaKTH- MIPaKTH- MPaKTH-
BCEro Heckyio BCEro HecKyio BCEro HecKyIo nn
HOAro- MHOAro- HOAro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. BBoanbie cBeneHust
OCHOBHBIE (pr3HUeCcKHe
CBOMCTBA KUIKOCTH U rasa
OIIK-1.2,
OcHOBHBIE pU3HYECKHE OIIK-1.5,
1.1. N 3 1 1 2 4 OIIK-2.3,
CBOMCTBA )KUIKOCTH U rasza OITK-4.1
OIlIK-12.1
2. |2 pa3znen. PaBHoBecue
JKHJIKOCTEH B Ta30B
OIIK-1.2,
PaBHOBecHe >XHIKOCTEH U OIIK-1.5,
21| % a 3|1 1 2 4 |OIK-2.3,
OIIK-4.1,
OIlIK-12.1
3. |3 pazmen. CunoBoe
BO3CHUCTBHE MOKOSIIECHCS
KUJKOCTH Ha TUIOCKUE W KPUBO
-JINHEVHBIE TOBEPXHOCTH.
. OIIK-1.2,
CunoBoe Bo3zeiicTBUE OITK-1.6
31 MOKOSIIIENCS JKUIKOCTH Ha 3 2 1 1 4 8 OHK-Z. 3'
" | 1oCcKue U KpUBOJIMHEWHBIE OIK- 4'1'
MTOBEPXHOCTH. OHK-lé i
4 14 pasnen. OCHOBBI KHHEMATHUKHU
A JUHAMHUKH )KUIKOCTH U rasa.
OIIK-1.2,
OCHOBBI KHHEMATHKH U OIIK-1.6,
4.1. 3| 2 1 5 5 13 OIIK-2.3,
JMHAMHUKH KHJIKOCTH M Ta3a. OIK-4.1
OIlIK-12.1
5. |5 pa3nmen. ['mapaBinyeckue
COTIPOTHUBIICHUS TIPH JIBIKCHUH
JKHJIKOCTH U rasa.




OIIK-1.2,
I'uppaBnuueckue OIIK-1.6,
5.1. | conporuBieHus npu aApwxenuu | 3 | 4 2 2 10 18 | OIIK-2.3,
KUJKOCTH U Tasa. OIIK-4.1,
OIlK-12.1
6. |6 pasnen. OqHoMepHbIE
HATIOPHBIC MOTOKH JKUIKOCTEH
Y Ta30B.
OIIK-1.2,
OnHomepHbIE HATTOPHbBIE OIIK-1.6,
6.1. IIOTOKH KUIKOCTEN U ra30B 3 2 10 12 OINK-2.3,
' OIlK-4.1,
OIlK-12.1
7. |7 paznen. OcHOBBI
MO/JICIIUPOBAHUS
THIPABIINYCCKUX SBJICHUM.
OIIK-1.2,
OCHOBBI MOJICTUPOBAHUS OIIK-1.6,
7.1 TUJPABINYECKUX SBJICHHUI 3 4 2 2,2 8,2 OIIK-2.3,
' OIIK-4.1,
OIIK-12.1
8. |8 pasnen. nas koHTakTHAS
pabora
OIIK-1.2,
OIIK-1.6,
8.1. | Unas xoHTaKkTHast paboTa 3 0,8 [ OIIK-2.3,
OIIK-4.1,
OIlK-12.1
9. |9 paznen. Konrpois
OIIK-1.2,
OIIK-1.6,
9.1. | 3auer 3 4 OI1K-2.3,
OIIK-4.1,
OIlK-12.1
5.1. Jlekuuun
Ne | HaumenoBanue pazzaena .
. HanmeHoBaHME M KpaTKOE COJEpKaHNE JICKIIUH
pasn Y TEMBbI JICKIH
OcHoOBHbIE PU3NUECKHE CBOMCTBA KHUJIKOCTEH U ra3oB
Omnpenenenue npeaMera, Kak HAyYHOU AUCHUIUIUHBL. [Ipumepsl
UCTIOJIb30BAHUS 3HAHUN TPUKIIAHOW MEXaHUKH KUJAKOCTH U Ta3a B
obacT cTpouTenbcTBa. CBA3b Kypca CO CMEKHBIMU UCIUTLTHHAMU.
OcHoBHbIe PUIMIECKHE | Kparkpe neTopryeckie CBeAeHUs O PA3BUTHH HayKu. OGbEKT H3ydeHHs,
1| cBoHcTBA KMAKOCTH M | gyy3pyeckoe cTpOEHHe KHAKOCTel 1 ra3oB. [HIIOTe3a CILIOLIHOMN CpEIb.
rasa dusnuecKue cBOCTBa: INIOTHOCTD, YACIbHBIN BEC, OTHOCUTEIIbHBIE
IUIOTHOCTb U YIENbHBIN BEC, COKUMAEMOCTh, TEKYUEeCTb, BA3KOCTb.
WneanbHble U peanbHble KUIKOCTH. HeHbIoTOHOBCKHUE KUAKOCTH. CHIIHI,
JeWCTBYIOIIUE B XKHUIKOCTSIX U ra3ax.
2 | PaBHOBecHe xumKOCTEH PaBHOBecHe KUIKOCTEH U Ira30B.




H 1ra30B

I'uapocTaTveckoe naBiieHue U ero cBoiictpa. uddepennunanpanie
ypaBHEHUS paBHOBECHUS KUIKOCTH. OCHOBHOE YPaBHEHHE TUIPOCTATHUKH,
€ro reOMEeTPUUYECKOe U DYHEPTeTUUECKOe TOJIKOBaHUE. PaBHOBecHe
JKHIKOCTH M Ia3a B I10JIE CHIIBI TsDKECTH. OTHOCUTENLHBIN ITOKOM
JKUJKOCTH U Ta3a. EnuHMIb], XapakTepusyouue nasienue. [Ipubopsr mis
M3MEpPEHHMs aBJIeHHs B BakyyMa. [ padudeckoe n3odpakeHne
pacupeneneHus ruApoCTaTHIECKOTo AaBjieHus. Pactipeaenenne naBneHus
B IOKOSIIIEMCS Ta3e.

CuitoBo€ BO3€IiCTBHE
MOKOSAIIEHCS JKUIKOCTH
Ha IJI0CKHE U
KpUBOJIMHEHHbBIC
MTOBEPXHOCTH.

CuitoBoe BOS,Z[CFICTBHC HOKOHIHGﬁCH KHUIAKOCTHU HaA INNIOCKHUEC U
KpHBOJ’IHHCﬁHHC IIOBEPXHOCTH.

AHaJIUTHYECKUH CII0co0 OIpeCACIICHUA NJaBJICHUA HA INIOCKUE
IMOBCPXHOCTHU. HeHTp JaBJICHUA U ONIPEACICHUC €TI0 KOOpAUHAT. Cuma
JaBJICHHUA Ha KpHBOHHHCﬁHHC IIOBEPXHOCTH. Teno JaBJICHU. ]_[eHTp
JaBJICHHUA.

OCHOBBI KHHEMATHKHU U
JUHAMUKH XKXUIKOCTHU U
rasa.

OCHOBBI KNHEMAaTUKH U IMHAMUKH KUAKOCTHU U Tasa.

JlBa MeToa MU3Y4EHUS KUIKOCTH U Ta3a, KjJaccu(uKaus BUI0B
JBUKEHHUSI, TPAEKTOPUS U JIMHUS TOKA, dJIEMEHTapHas CTpyika. Buxpesas
JIuHUA, BUXpeBOM WHYP. [I0TOK 1 ero anemeHTsl. Y paBHEHHE
HEpa3pBIBHOCTH MOTOKA B AU epeHnnanbHoi 1 rTuapaBIndecKoi
¢dopmax. Cuitel, AeCTBYIONIHE B KUIKOCTIX. [InddepeHnmanpabpie
YpaBHEHHUS JBUKEHUS HEBSI3KOM JKUJKOCTH (ypaBHEHUs Diijiepa) U ux
WHTErPAJIbI IS Pa3IU4HbIX CIIydacB. Y paBHEHUE bepHyIu 1 CTpyuKu
HEBSI3KOU U BSI3KOW KUIKOCTH. ['eomeTpryecKkas U 3HEpreTuyecKas
WHTEpIpETAlMs YPaBHEHUs bepHyIUIH, Nbe30METPUYECKUI U
TUAPABIMYECKUH YKIIOHBI. Y paBHEHUE bepHyuM 11 TOTOKA BA3KOM
KUAKOCTU U METOABI €ro NpuMeHeHus. KonndyecTBo ABM>KEHUA U
KMHETHUYECKas SHEPIUs MIOTOKA KUAKOCTU. HanpsykeHue cui BA3KOCTH.
VYpaBuenue HaBbe-Ctokca ju1st BSI3KOM xuakocTu. TypOyaeHTHOCTb U ee
XapaKTepUCTHKH, ypaBHeHMs PeliHonbaca. YpaBHenue bepHymm s
rasos.

I'mppaBnnueckue
CONPOTHUBIICHHUS IIPU
JBUKEHNUH KUJKOCTH U
rasa.

['unpaBnuyeckue COpoOTUBICHUS MPU ABMXKEHUH KUJIKOCTH U rasa.

Buasl ruapaBnrueckux conpoTuBieHnid. OOIIHe 3aBUCUMOCTH TSI
ornpezeNieHus: NoTeph Haropa B oAHoMepHbIX moTokax (1llesu, BeiicOaxa,
Hapcu-Beiicbaxa). JlamunapHoe u TypOyJIE€HTHOE JBUKEHUE KUIKOCTH.
OcHOBHOE ypaBHEHHUE PaBHOMEPHOTI'O JABM)KEHUS KHUIKOCTH.
Pacnpenenenune kacaTeapHbIX HANPSYKEHUN U CKOPOCTEN NP JIAMUHAPHOM
paBHOMEpPHOM JIBUKeHUU B TpyOax. ®opmyna Ilyaseitns u 3HaueHue
koaddurmenta Jlapcu npu lamuHapHOM ABMXKEHUU. OOIIHME CBEICHHS O
TypOyJEHTHOM ABMKEHUU. Pacnipeiesnienne KacaTesIbHbIX HAPsLDKEHUN U
cKopocTeil B TypOyneHTHOM noToke. [IpakTuueckue popmynsl s pacueTta
NoTeph Harmopa U Npodusst CKopocTel B Tpydax npu TypOyJIEeHTHOM
JBIDKCHUH. 3aBUCUMOCTH I onipeenienus kodddunmenta [lle3u.
Mectuabie motepu sHeprun. OOmIHe CBeACHNS. 3aBUCUMOCTH JIJIsI
orpezieNieHusl HOTepPh HANOpa MPU U3MEHEHUH CEYEHUSI U HaIlPaBIICHUS
MoToKa. B3auMHOE BIIMSIHUE MECTHBIX CONTPOTUBIICHUI. BriustHue yncna
Peiinonpca Ha 3HaYeHUE KOAD(HUIIEHTa MECTHOTO COMTPOTHUBIICHHUS.

OpHOMepHbIE HAIOPHbIE
MMOTOKH KHUIKOCTEHN 1
ras3os.

OnHOMEpPHBIE HAITOPHBIE ITOTOKY KUAKOCTEHN U ra30B.

Turnbl OTBEpCTHIT M HACATIOK, BUABI CKAaTHs CTpyH. McTeuenue uepes
MaJjible OTBEPCTHUS B TOHKOM CTEHKE IPU TOCTOSIHHOM Hariope. Tpaexkropust
BbITEKaloIel cTpyu. Mcreuenune )kuakocT yepes 00JbLINe OTBEPCTUS
IIPU IIOCTOSSHHOM M IIEPEMEHHOM Hanopax. credeHne uepe3 Hacaaku Npu
IIOCTOSIHHOM HAIlOpe, BAaKyyM B Hacajkax. McTredeHne ra3zos, KpuTuueckas
CKOpOCTh McTeueHHUs. [IpakTueckne pekoMeHAauu 10 ONPEAEIICHAI0
3HaueHuH kodunreHToB pacxoaa u ckopoctu. Hesaromiennsle crpyu




BSI3KOM KUAKOCTU. OCHOBHBIE XapAaKTEPUCTUKU HE3ATOIIJIEHHOM CTPYH.
Knaccudukanus TpydonpoBoaoB. Pacdet mpocThiX, KOPOTKUX U JUIMHHBIX
TpybompoBoioB. [ToHsITHE O pacuere ceTeid TPyOOITPOBOIOB.
I'unpaBnuueckuit pacyeT TpyOONPOBOIOB MPU TPAHCIIOPTUPOBAHUU
nByx(ha3HbIX MOTOKOB. JIBMkeHue ra3oB 1no Tydam. bomnbiime yckopenus,
KoJieOaHus JaBJICHUIN M YPOBHEH B HAITOPHBIX cHCTeMax. | uapaBIndecKuii
yaap B Tpy0ax, popmyna JXKykoBckoro. J[aBneHue cTpyu KUAKOCTU Ha
TBEpbIE TOBEPXHOCTH.

OCHOBBI
MOJCIIUPOBAHUS
TUAPABINYECKUX

SIBJICHUI.

OCHOBBI MOJICTTUPOBAHKS THIPABINYCCKUX SBJICHUH.
[TogoOue ruapoMexaHUYECKUX MPoIeccoB. Uncaa U KPUTEPHUH MO 100MS.
Meroasl MoaenupoBanus. [loHsATHE O METOIE PA3MEPHOCTEH.

5.2. IlpakTudeckue 3aHsITHS

HaumenoBanue paznena

pﬁn M TEMBI [IPaKTHECKAX HanmenoBanue u conep:kaHue NPakTUYECKUX 3aHATHN
3aHITHH
OcHOBHbIE (U3UYECKHE CBOMCTBA KMJIKOCTH U rasa
OCH(V)BHHG busnueckue | pyayyeckne croiicrsa: IUIOTHOCTD, yJIENbHBIN BEC, OTHOCUTEIIbHBIE
1 CBOUCTBA MUAKOCTU M| o 1HOCTS 1 y/IesbHBIH BeC, CKMMAEMOCTh, TEKYYECTh, BA3KOCT.
rasa Cunbl, AEUCTBYIOLIME B )KUIKOCTSX U ra3ax.
PaBHOBECHE )KMAKOCTEN U ra30B
I'anpocraTudeckoe aaBiieHUe U ero cBoicTBa. JuddepeHnuanbaeie
YpaBHEHHUsI paBHOBECHS )KUAKOCTU. OCHOBHOE ypaBHEHHE TUAPOCTATUKH,
_ | ero reomeTpruecKoe U SHEPTETHUECKOE TOJIKOBaHUE. PaBHOBecHe
2 PaBHOBECHE KUITKOCTEH | oy x0Ty 11 Ta3a B TONE CHITBI TSHKECTH. OTHOCHTENBHBIH TOKOIL
1 rasos KUJIKOCTH M Ta3a. EIMHUIBL, XapakTepusyromue qasienue. [Ipuoops! s
M3MEpEHUs 1aBJeHNs U BakyyMma. I 'paduueckoe n3o0paxenne
pacupeneneHns rugpoCcTaTUYECKOro fqasieHus. Pacnpenenenye naBieHus
B ITOKOSAIIEMCS ra3e.
. CunoBoe BO3/eiiCTBHE MOKOSIIENCS KUIKOCTU Ha IJIOCKUE U
CHHOBOGVB%HGHCTBHG KPHUBOJIMHEHHBIE TTOBEPXHOCTH.
HOKOAMICHCS KUNKOCTH | A yya pyrrpgeckuit  crmoco6 OIIpPENICIICHUSI AABJICHUS HA TUIOCKUE
3 Ha ILToCKHe 1 noBepxHOCTH. LIeHTp JaBaeHus U onpeeneHue ero koopaunar. Cuna
KpHBOTMHCHHBIC JIABJICHUS HAa KPUBOJUHENHBIE MOBEpXHOCTH. Teno nasnenus. LleHTp
ITOBEPXHOCTH. JABIICHIL.
OCHOBBI KHUHEMAaTUKH U IUHAMUKH KUAKOCTHU U Ta3a.
JIBa MeToa U3y4yeHUs! )KUJKOCTH U Tra3a, Kilaccu(uKalus BUJI0B
JBUKEHUs, TPACKTOPHS U JINHUS TOKA, dJIEMEHTapHas1 CTpyiika. Buxpesas
IMHUA, BUXpeBOH MHYP. [I0TOK 1 ero anemMeHTsl. Y paBHEHHE
HEpa3pbIBHOCTU MOTOKA B TU((HepeHIIMaTBbHON U THIPABINYECKOM
dhopmax. Cwitbl, fecTByOMIIHE B )kuAKoCcTsIX. uddepennnansubie
YpaBHEHHUSI TBUKEHUS HEBSI3KOM KUJIKOCTH (ypaBHEHUs Dijepa) U ux
OCHOBbI KUHEMATHKA | yyrerpapl i pasiMuHbIX ciydaes. YpaBHeHHe BepHymum uis cTpyitki
4 | AMHAMAKH KHIKOCTH M | pengayoit 1 BA3KO# KHMAKOCTH. [ eoMeTpHHecKas 1 SHepreTHIecKas
rasa. MHTEPIPETANA ypaBHEHHs BepHyIUIH, Mbe30METPUYECKUI U
TUAPABIMYECKHUN YKIIOHBI. Y paBHeHHE bepHyIuM U1 MOTOKA BA3KON
XKHUJKOCTH U METOJIbI €r0 IpuMeHeHus1. KonndecTBo ABUKEHN U
KMHETUYECKasl YHEPT U MMOTOKA KUAKOCTH. HanpskeHne CHuil BI3KOCTH.
VYpasuenne HaBbe-Ctokca a1 BA3KOM KUIKOCTH. TypOYyIeHTHOCTD U ee
XapaKTEPUCTUKH, ypaBHEHUS PeliHonbaca. YpaBHenne bepHymm s
ra3os.
[ HpaBIHYecKHe I'mnpaBnuueckne CONpOTUBIEHUS NPU ABMXKEHUU KUJIKOCTH U rasa.
5 COIPOTHBICHHS [IPH Busl rupaBianyeckux conpoTuBiIeHHH. OO1He 3aBUCUMOCTH JUIs

IBIKECHHUHU KUJIKOCTU U

oTpeseNieHus TOTeph Haropa B ofHOMepHbIX otokax (Ille3u, Beiicbaxa,




Hapcu-Beiicbaxa). JlamuHnapHoe U TypOYJIICHTHOE ABHMKEHUE KUIKOCTH.
OcHOBHOE ypaBHEHUE PAaBHOMEPHOTO JIBH)KEHUS )KHUJIKOCTH.
Pacnpenenenue kacaTeabHBIX HANPSXKEHUH U CKOPOCTEN MPU JTAMHUHAPHOM
PaBHOMEPHOM JIBIDKCHHH B TpyOax. Dopmyna [lyaseiins u 3HaueHue
koaddunuenta Japcu npu namuHapHoM aBrkeHuu. OO1Me cBeieHus o
TypOyJeHTHOM JBUKEeHUU. Pacnipenienienne kacaTenbHbIX HAMPSKEHUN U
cKopocTeil B TypOyneHTHOM noToke. [IpakTiueckue Gopmynbl ajs pacyeta

rasa. MOTEPh Haropa ¥ NpoduiIs CKOPOCTel B TpyOax mpu TypOyJIeHTHOM

JBIDKEHUH. 3aBUCUMOCTH I onpenenieHus kodddurmenta [les3n.
MectHble otepu sHeprun. OOIIKe CBeACHHI. 3aBUCUMOCTH IS
ONpeesICHUs MOTEePb HAMOPpa MPU U3MEHEHUU CEUCHUS U HAIPABJICHUS
MOTOKa. B3auMHOE BIIMsIHME MECTHBIX CONPOTUBIICHUI. BiusaHue uncna
Petinonbaca Ha 3HaueHUe K03()PUIHEHTa MECTHOTO COTIPOTHUBIICHUS.

OCHOBBI OCHOBBI MOJICTTUPOBAHUS THAPABINYECKUX SIBJICHUM.

MOJCJIUPOBAHUS [TogoOue ruapoMexaHUIECKUX MPoIeccoB. Uncaa U KpUTEPUH MOI00HS.
! TUAPABIMYECKUX Mertoabl MmoaenupoBanus. [loHsTHe 0 MeTOIE pa3MEPHOCTEIA.
SIBJICHUM.

5.3. JlaboparopHbie pabOThI

HaunmenoBanue paznena

pﬁn U TEMBbI J1a0OpaTOPHBIX HaumenoBanue u conepxanue 1a00paTOpHBIX paboT
pabor
5 CuoBO€ BO3/IEHCTBUE MOKOSAMIEHCS HKUIKOCTH Ha IUIOCKHE U
CHHOBerBogﬂeHCTBHe KPHBOJIMHENHBIE TOBEPXHOCTH.
TOKOAIICHCS JKUAKOCTH | Aganurueckuii  croco® ompeieeHus JaBIeHNs Ha IIOCKHE
3 Ha ILUIOCKHE 1 noBepxHocTH. LIeHTp naBnenus u onpeaeaenue ero koopaunar. Cuma
KPHBOIHHCHUHBIC NaBJIeHUs HAa KPMBOIIMHEHHbIE HOBEpXHOCTH. Teno nasnenus. Lientp
IIOBEPXHOCTH. e —
OcHOBBI KHHEeMaTHKH 1 | OCHOBBI KWHEMATUKH U TUHAMHUKH 5KHIKOCTH H Ta3a
4 | IMHAMMKH KHIKOCTH M
rasa.
['uipaBIMYECKHE CONPOTUBIIEHHS TP JIBHKEHUH KUJKOCTH U Ta3a.
Bu/1bI THAPABIMYIECKMX COMPOTUBIIEHHMI. OOIIMeE 3aBUCUMOCTH LIS
ONpeIeNenus MoTeph Haropa B 0JHOMEPHBIX moTokax (Illesu, Beiicbaxa,
Hapcu-Beiicbaxa). JlamuHapHoe 1 TypOyJIeHTHOE IBUXKEHUE KUKOCTH.
OCHOBHOE ypaBHEHHE PABHOMEPHOTO JIBUKEHHS HKHIKOCTH.
Pacnipe/ienenne KacaTelbHbIX HANMPSHKEHHI M CKOPOCTEH TP JIAMHHAPHOM
paBHOMEpPHOM JBHXEHUH B Tpybax. @opmyna Ilyaseiins u 3HaueHue
I'nnpasmiieckue ko3 GurmenTa Jlapcu npu JaMUHAPHOM ABWKEeHHH. OOIIME CBENEHUS O
5 COUPOTUBJICHUA IIPH | ryhGynienTHOM JBMKEHHH. Pactpeieienre KacaTeIbHbIX HAPSHKEHUH 1

JABMKCHHUU )KXUAKOCTH U
rasa.

CKopocTeii B TypOyneHTHOM noToke. [Ipaktuueckue popMybl 11 pacyeTa
MOTeph Hamopa 1 nNpoduss ckopocTel B Tpydax npu TypOyIeHTHOM
JBIDKEHUU. 3aBUCUMOCTH I onpenenenus kodddurmenta [le3n.
MectHbie notepu sHeprun. OO0IIHe CBeCHUS. 3aBUCUMOCTH IS
ompeielIeHUs TOTePh HAMOpa MPHU U3MEHEHNUN CEYCHUS U HAITPaBJICHUS
MoTOoKa. B3auMHOe BIIMsIHME MECTHBIX CONPOTUBIICHHI. BiusHue yncna
PeitHonpca Ha 3HaYeHUE KO3 HUIIMEHTa MECTHOTO COMTPOTUBIICHHS.

5.4. CamocTosTenbHas paboTa 00yJaroMXCcs

Ne | HaumeHnoBaHnue paznaena o
pasa| AMCHUTITHED u TeMBl CopepxaHre caMOCTOSITEIBHON pabOThHI
1 OcHOBHBIE (PH3HUYECKIE OcHoBHbIE (PU3NYECKHE CBOWCTBA KHUJIKOCTEH U ra3oB.

CBOMCTBA KUIKOCTHU U

OOBeKT n3ydeHus1, GU3NIECKOE CTPOCHUE KUAKOCTEH 1 ra3oB. [ umoresa




rasa

CILTOIIHOM cpeabl. PU3nyecKre CBOMCTBA: INIOTHOCTD, YACIbHBIN BEC,
OTHOCHTEJIbHBIE TUIOTHOCTh M YJIEIbHBIN BEC, CKUMAEMOCTh, TEKYUYEeCTh,
BS3KOCTh. MieanbHbIe U peasibHbIC KUAKOCTH. HEeHBbIOTOHOBCKHE
KUAKOCTH. CUJIBI, IEHCTBYIONIUE B )KUIKOCTIX M ra3ax.

PaBHOBecue Xuakocteu
U ra3oB

. PaBHOBECHE KHIKOCTEH U Ira30B.

I'uapocTaTudeckoe naBiieHue U ero cpoictpa. uddepennuanpapie
ypaBHEHUS paBHOBECHUS KUIKOCTH. OCHOBHOE YpaBHEHHUE TUAPOCTATUKH,
€ro reOMEeTPUUYECKOe U DHEPTreTUUECKOe ToJIKOBaHUE. PaBHOBecHe
JKMIKOCTH U ra3a B IoJI€ CUJIbI TSOKeCTH. OTHOCUTEILHBIN ITOKOM
JKUJKOCTHU U Ta3a. EnuHauIbl, XapakTepusyomue napieaue. [Ipudopsr mis
M3MEpPEHHMs aBJIeHHs B BakyyMa. [ padudeckoe n3odpakeHne
pacipeneneHus TuApOCTaTHISCKOTO AaBieHus. Pactipeaenenne naBneHus
B IOKOSIIIEMCS Ta3e.

CuioBoe BO3ICHCTBUE
MMOKOSIIEHCS KUIKOCTH
Ha IIOCKHUE B
KPHUBOJIMHENHBIE
MMOBEPXHOCTH.

CuitoBoe BOS,Z[CIZCTBHG HOKOHIHGﬁCﬂ KHUIAKOCTHU HaA INNIOCKHUEC U
KpHBOJ’IHHCﬁHHC IIOBEPXHOCTH.

AHAIUTHYECKHH CIOCco0 OIIPECACIICHUA JaBJICHUA HaA IIJIOCKUEC
IMOBCPXHOCTH. HeHTp JaBJICHUA WU OIIPCACIICHUC €TI0 KOOpAHUHAT. Cuma
JaBJICHUA Ha KpHBOJ’IHHCﬁHLIC ITOBCPXHOCTHU. Teno maBneHus. I_[eHTp
JaBJICHU.

OCHOBBI KHHEMATHKHU U
JUHAMUKH XKXKUIKOCTHU U
rasa.

OCHOBBI KHHEMAaTUKH U JUHAMUKH KUIKOCTH U Iasa.

JIBa MeTO1a U3Y4EHUS JKUIKOCTH U ra3a, Kjaccu(uKaus BUJI0B
JBUKCHMS, TPACKTOPHS U JIMHUS TOKA, DJIEMEHTapHas cTpyiika. Buxpesas
JUHMS, BUXpeBOU HIHYP. [I0TOK 1 ero ayieMeHTsl. Y paBHEHHE
HEpa3pbIBHOCTH MOTOKA B AU depeHnnanbHoi u ruipaBindeckoi
dopmax.

Cuisbl, neiictByromue B xxuakoctTsax. Auddepenuuanpasle

YPaBHEHMsI IBMXKEHUS HEBA3KOM *KUIKOCTHU (ypaBHEHUs Diiepa) U ux
MHTETpaJIbl IS pa3jIMYHbIX ClIy4daeB. Y paBHeHUe bepHyum 1 cTpyiku
HEBSA3KOM U BA3KOM )XUIAKOCTU. ['eomeTpruyeckas U sHepreTudeckas
UHTEpIpETalMs YpaBHEHHs bepHyiuy, Ibe30METPUIECKUN U
TUAPABIMYECKUH YKIIOHBI. Y paBHEHUE bepHyIuM 1 MOTOKA BA3KON
KUAKOCTH U METOABI €r0 NpuMeHeHus1. KonndyecTBo ABM>KEHUA U
KMHETUYECKask YHEPIUs IT0TOKA KUAKOCTH. HanpskeHre CUil BA3KOCTH.
VYpasaenne HaBbe-Ctokca 11 BI3KOH KUIKOCTH. TypOYJIEHTHOCTH U €e
XapaKTEepUCTUKH, ypaBHeHUs PeliHonbaca. YpaBHeHue bepuyum s
rasos.

I'mppaBnuueckue
CONIPOTUBJICHHUS IIPU
JIBMOKEHUU JKUJTKOCTH U
rasa.

I'mppaBinyeckyre COPOTUBIICHUS IIPU JBHYKEHUHN KUIKOCTHU U rasa.

JIBa MeTo1a U3Y4EHUs JKUIKOCTH U ra3a, KjJaccu(uKaus BUJI0B
JBUKEHHUS, TPAEKTOPHS U JIMHUS TOKA, dJIEMEHTapHas CTpyika. Buxpesas
JMHUSA, BUXpeBOH WIHYP. [IOTOK 1 ero anemMeHTsl. Y paBHEHHE
HEPa3pbIBHOCTHU MOTOKA B AM(PepeHInanbHOM U THApaBINYECKON
dopmax.

Cuibl, neiictByromue B xxuakoctsax. Juddepeniuansusle

YpaBHEHMSI IBMXKEHUS HEBA3KOW *KUIKOCTHU (ypaBHEHH Diiyiepa) U ux
MHTErPAJIbl U1 Pa3Iu4HbIX CIIy4acB. Y paBHEHUE bepHyIu 1 cTpylku
HEBS3KOU U BA3KOU XKUIAKOCTHU. ['eomeTprueckas U s3HEpreTuyecKas
UHTEpIpETAlMs YpaBHEHUs bepHyiuy, Ibe30METPUIECKUN U
TUAPABINYECKUI YKIOHBI. Y paBHEHHE bepHyuM 11 MOTOKA BA3KOM
JKUJKOCTH U METOJIBI €r0 IpuMeHeHus1. Koanm4ecTBo IBHKEHUS U
KMHETUYECKasi IHEPrUs MMOTOKA KUAKOCTH. HanpskeHne CHuit BA3KOCTH.
VYpasuenune HaBbe-Ctokca 11 BSI3KOH )KUIKOCTH. TypOYyJIeHTHOCTh U €€
XapaKkTEepUCTUKH, ypaBHeHUs PeliHonbaca. YpaBHeHue beprymum s
ra3os.

O,Z[HOMCpHBIC HAaIlOPpHBIC
IIOTOKH

O}IHOMepHBIe HAITOPHBIC ITOTOKH )KI/I)IKOCT@ﬁ U ra3oB
Tumnbl OTBEpCTHIT M HACATIOK, BUABI C:KaTHS CTpyH. McTeuenue uepes




JKUJIKOCTEN U ra3oB.

MaJible OTBEPCTHSI B TOHKOM CTEHKE IIPH IIOCTOSHHOM Hamope. Tpaexkropus
BbITEKarollel ctpyu. Mcreuenne xxuakoctu yepes 00JbIIne OTBEPCTHS
IIPY ITIOCTOSSHHOM M IIEPEMEHHOM Hamnopax. Mcreuenue yepes Hacaaku pu
IIOCTOSIHHOM HaIope, BakyyM B Hacaakax. VcTtedeHne ra3oB, KpuTH4ecKas
CKOPOCTh HcTeueHUs. [IpakTnyeckue peKOMEeHAANHU 110 OIIPEIEICHHIO
3Ha4YeHu# K03((HUIMEHTOB pacxoa U ckopocTu. Hezaromnenusle ctpyu
BA3KOM KUIKOCTH. OCHOBHBIE XapaKTEPUCTUKH HE3aTOIUICHHOM CTPYH.
Knaccugukanus tpy6onpoBoioB. Pacuer npocThiX, KOPOTKUX U AJTUHHBIX
TpyOonpoBooB. IloHsTHE 0 pacueTe ceTel TpyOOIpPOBOIOB.
I'mapaBianueckuil pacuet TpyOOIpOBOJOB IIPU TPAHCIOPTUPOBAHUU
NByX(a3HbIX TOTOKOB. [IBH>KeHHE ra30B 1o Tyoam. bosbiine yckopenus,
KoJIeOaHus JaBIICHUI U YPOBHEH B HAIIOPHBIX cHCcTeMax. | napaBinyecKuii
ynap B Tpybax, ¢popmyna XKykoBckoro. /laBieHue CTpyH *KUAKOCTH Ha
TBEP/bIE IOBEPXHOCTH.

OcHOBEI
MOJICJIUPOBAHUS
TUAPABIMYECKUX

SIBIICHUM.

OCHOBEI MOJICIINPOBAHUA




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(Moay.Ji10)
[IporpaMMoii TUCHUTUIMHBI TPEIYCMOTPEHO MPOBEICHUE JIEKIIMOHHBIX 3aHATUH, HA KOTOPBIX AaeTCs
OCHOBHOI CHCTEMaTHU3WPOBAHHBIN MaTeprall, MPaKTHUECKUX U TaOOPATOPHBIX 3aHITUN, IPEIIONAralomux
3aKperIieHHe U3YYeHHOTro MaTepuania u (GOpMUPOBAHHE Y 00YUAIOIINXCS HEOOXOUMBIX 3HaHUN, YMEHUH U
HaBbIKOB. Kpome Toro, BaykHEHIINM 3TarioM U3y4eHHs IUCHUIUIMHBI SBJISIETCS CaMOCTOsITeNIbHAs paboTa
00y4aroIuXcsl ¢ UCMOJIb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHM.
B 06beM camocTosTeNnbHOM paboThI 110 TUCHUIUIMHE BKIIIOUAETCS ClIeAYIoIee:
- U3y4YEeHHE TEOPETUUECKUX BOIPOCOB 110 BCEM TeMaM JUCLUILINHBL;

- IOATOTOBKA K IIPAKTHUYCCKUM 3aHATHUAM,
- IOAI'OTOBKA K J'Ia60paTOpHBIM 3aHATUSAM,

- MOJITOTOBKA K BBITIOJTHEHUIO KOHTPOJIBHBIX padoT;
- BBITIOJIHEHUE pacueTHO-Tpaduueckoit padotsl (PT'P);

- IOATOTOBKA K 3a4€TYy.

3a510roM YCHeIIHOr0 OCBOEHUS ATON AUCLUHUILINHBI SBJISETCS 00s13aTEIbHOE MOCEIICHNE
JICKIMOHHBIX, TPAKTHYECKHUX U JTAOOPATOPHBIX 3aHITHIA, TaK KaK IMPOITYCK OJTHOTO (TeM OoJiee, HECKOJIBKHX )
3aHATUN MOKET OCJIOKHUTH OCBOEHUE Pa3leNoB Kypca. Ha npakTHyeckux 3aHATUAX MaTepuall,
U3JI0KCHHBIN Ha JICKIHX, 3aKPETUISIETCS] BBITOTHEHUEM KOHTPOJIBHBIX pabOT 10 TeMaM JUCIHUILIHHEL
coryiacao PIT/I.
[Tpuctynas Kk U3y4eHHUIO JUCHUTUTMHBI, HEOOXOIUMO B TIEPBYIO OYEPEIb 03HAKOMHUTHCS
conepxkanueM PITJI myist cryneHToB ouHOU (hOpMBbI 0O0yUYEHUS, a TAK)KE METOJUUYECKUMU YKa3aHUSIMU 110
OpraHu3aIllH CAMOCTOATENBHOM PabOThI M IOJATOTOBKU K MPAKTUIECKUM U Ta0OPATOPHBIM 3aHATHSIM.
[Tpu mOATOTOBKE K MPAKTUYECKUM U JTAOOPATOPHBIM 3aHATHAM U B paMKaX CaMOCTOSTEITbHON
paboTHI 10 U3YYEHUIO AUCHUIUIMHBI 00yJarOIIUMCS HEOOX0JMO:
IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIMOHHOM 3aHATHH MAaTE€pUal U JTOIOJHUTH €0 C YI4ETOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JINTEPATYPBHI;
IIPY CaMOCTOATEIILHOM U3YYEHUU TEOPETUYECKON TEMBI CI€TaTh KOHCIIEKT, HCIIOJIb3Ys
pexomenioBanHbie B PITIJ] nctounnku.

7. OneHo4YHbIe MaTepHAIbI 1JIsl IPOBEACHHUA TEKYIIEro KOHTPOJISI yCIIeBaeMOCTH U NPOMEKYTOYHOM
aTTecTanuy 00y4alIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIIUI C yKa3aHHEM 3TANOB UX (POPMHUPOBAHUS B IIPOLIECCE OCBOCHMSI JUCIUIUIMHBI

Ko u HaumMeHnoBanue

Ne KoHTponupyemsie pa3aesbl JUCHUTIITUHBI HHJIMKATOA KOHTPOIHPYEMOii Bun ouenounoro
/1 (Momyms) cpencTaa
KOMIIETCHITUN
1 OcHoBHBIE (PU3HUECKUE CBOMCTBA YKUIKOCTH OIIK-1.2, OIIK-1.6, OIIK- Tect
M rasza 2.3, OIIK-4.1, OIIK-12.1
2 | PaBHOBecHE XKHUIKOCTEN U ra3oB OIIK-1.2, OIIK-1.6, OIIK- TECT
2.3, OIIK-4.1, OIIK-12.1
CunoBoe BO3ACHCTBIE NOKOSIICHCS
3 |xugkoctu Haﬂrmocxne i KpH]f;J‘IPIHefIHBIe OIIK-1.2, OTIK-1.6, OTIK- TECT, 33aJa9H
2.3, OIIK-4.1, OIIK-12.1 ’
MMOBEPXHOCTH.
4 OCHOBBI KHHEMATUKH U TUHAMUKHA OIIK-1.2, OIIK-1.6, OIIK- TeCThI
YKHAJIKOCTH U Ta3a. 2.3, OIIK-4.1, OIIK-12.1
5 I'mppaBinyeckue COPOTUBIICHUS TIPU OIIK-1.2, OIIK-1.6, OIIK- TeCThL
NBMOKEHHUU KUIKOCTH U Ta3a. 2.3, OIIK-4.1, OIIK-12.1
6 OpnHOMEpHBIE HATOPHBIE TOTOKH JKUJIKOCTEN OIIK-1.2, OIIK-1.6, OIIK- TeCThI
M ra30B. 2.3, OIIK-4.1, OIIK-12.1
7 OCHOBBI MOJIETMPOBAHMS THIPABINYECKUX OIIK-1.2, OIIK-1.6, OIIK- TeCThL
SIBIICHUH. 2.3, OIIK-4.1, OIIK-12.1
8 |Unas koHTakTHas paboTa OIIK-1.2, OTIK-1.6, OITK-
2.3, OIIK-4.1, OIIK-12.1
9 [3auer OIIK-1.2, OIIK-1.6, OIIK-




| | 2.3,0IK-4.1,0lIK-12.1 |

7.2. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHBIE MaTepHallbl TEKYIIIETO KOHTPOJISl yCIIEBAEMOCTH,
HEOOXOIMMBIE /ISl OLICHKH 3HAHWM, YMEHUW W HABBIKOB U (MJIM) OMbITa MPOoheCCHOHATBHON NeITeIbHOCTH,
XapaKTEePU3YIOMIUX ATAIbl POPMUPOBAHUS KOMIIETEHIIUN B MIPOLIECCE OCBOCHUS THUCIUTIIMHbI

JUTSI IPOBEPKH CPOPMUPOBAHHOCTH MHAMKATOpA MocTrkeHus kommerenuuu OIIK-1.2; OTIK-1.6;
OIIK-2.3, OIIK-4.1, OIIK-12.1

1. Uto Takoe KUIAKOCTh?

a) pusmveckoe BeecTBo, CriocoOOHOE 3aMOIHATh yCTOTHI,

0) (hu3mUecKkoe BEIeCTBO, CIIOCOOHOE U3MEHSITh (DOPMY MO ICHCTBUEM CHIT,
B) (PM3MUECKOE BEIIECTBO, CIIOCOOHOE U3MEHSTH CBOM 00BEM;

2. Kakas u3 oTuX KUIKOCTEN HE SIBIISIETCS KaleJIbHOM?
a) pTyTh;

0) KEpPOCHH;

B) HE(Th;

T) a30T.

3. Kakas u3 3THX )KHJIKOCTEH HE SBISETCS ra3000pa3Hoit?
a) JKUJKUH a30T;

0) pryTs;

B) BOZIOPO/I;

T') KUCJIOPOI,

4. PeaJibHOM )HIIKOCTBIO HA3bIBACTCS JKUIKOCTh
a) HE CYILECTBYIOIIAs B IPUPO/IC;

0) HaXOIANIASACS TIPU PEATBHBIX YCIOBHSIX;

B) B KOTOPOW MPUCYTCTBYET BHYTPEHHEE TPECHUE;
T') crrocoOHast OBICTPO UCITAPSATHCS.

5. UaeanbHOM KUIKOCTBIO HA3bIBACTCS

a) )KUAKOCTb, B KOTOPOU OTCYTCTBYET BHYTPEHHEE TPEHHUE;

0) KHUAKOCTh, TOAXOAIIAs A1 TPUMEHEHHUS,

B) KHUIKOCTh, CIOCOOHAs CXKUMATHCS,

T') ®KHUJKOCTb, CYIIECTBYIOIIAsl TOIBKO B ONPEACICHHBIX YCIOBHUSX.

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

0) y/IeTbHBIM BECOM;

B) YJ€JIbHOM INIOTHOCTBIO;

I') IJIOTHOCTHIO.

7. C)KUMaeMOCTb 3TO CBOMCTBO KUIKOCTH

a) U3MEHSITH CBOIO (DOpMY TIOJ IeHiCTBUEM JaBJICHUS,

0) U3MEHATH CBOM 00BEM IO ICHCTBUEM JaBICHUS;

B) COIIPOTHUBISATHCS BO3JCHCTBUIO IaBICHUS, HE U3MEHSS CBOIO (hopMy;
') U3MEHATH CBOM 00beM 0€3 BO3JCHCTBUS JIaBIICHUS.

8. C:KxMMaeMOCTb KUJIKOCTH XapaKTEPHU3yeTCst
a) ko3 punuentom ['enpu;

0) k03 PUITMEHTOM TEMIIEPATYPHOTO CIKATHUSI;
B) KOO(QPUIIMEHTOM HOJKATHUS;

r) K03 (HULIHEHTOM 00BEMHOTO CHKATHSI.

9. Bs3kocTh KUIKOCTH 3TO
a) CIOCOOHOCTD COIMPOTHUBJIIATHCA CKOJIBXCHUIO UM CABUTY CJIOCB X XKUAKOCTH,



0) CcHnocoOHOCTH MPEOA0IEBATh CUITY TPEHUS KUAKOCTU MEXKAY TBEPAbIMU CTEHKAMU;
B) CLIOCOOHOCTH MEpPETeKaTh MO MOBEPXHOCTU 32 MUHUMAIILHOE BPEMS.

10. KunemaTuueckuit Koa(pUIMEHT BA3KOCTH 0003HAYAECTCs TPEUECKOi OyKBOM
a)v,
0) W,

B)1;
r)T.

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

B)1;
)T

12. BA3KOCTb XUAKOCTU IPU YBEIMYEHUH TEMIIEPATYPbI
a) YBEIIMYMBACTCH,

0) yMCHBIIIAETCS;

B) OCTAeTCsl HEU3MEHHOM;

I') CHa4aja yMEHbIIAeTCs, a 3aTEM OCTAETCsI TOCTOSHHOM.

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

0) ot BeTpa;

B) OT TEMIIEpaTyphl;

14. Kak Ha3bIBatOTCS pa3jieibl, HA KOTOPbIE JEIUTCS TUIpaBiInKa’?
a) TUAPOCTAaTHKA M THIPOMEXaHHUKa;

0) ruapoMexaHuKa U TUAPOJUHAMUKA,;

B) THIPOCTAaTUKA U THAPOAMHAMUKA,

T') THAPOJIOTHUS U TUIPOMEXAHUKA.

15. Paznen ruzipaBivky, B KOTOPOM pacCMaTpPUBAIOTCS 3aKOHBI PAaBHOBECHS KHUAKOCTU Ha3bIBACTCS
a) TUAPOCTATHKA,

0) rUIPOIMHAMUKA;

B) TUJIpOMEXaHHKa

16. 'uapocTaTyeckoe aBiIe€HUE - 3TO JaBICHUE PUCYTCTBYIOLIEE
a) B IBUKYIIEHCS KUKOCTH;

0) B OKOSIIIIEHCS )KUIKOCTH;

B) B )KHMJIKOCTH, IOMEIIEHHOI B pe3epByap.

17. Kakue 9acTHIIBI )KUIKOCTH UCIIBITHIBAIOT HAMOOJbIIIEe HANIPSDKEHUE CKATUSI OT ACHCTBUSA
TUAPOCTATUYECKOTO JaBICHUS?

a) HaXOAIIMECs Ha IHE pe3epByapa;

0) HaxosIIHecs: Ha CBOOOHOM MOBEPXHOCTH,

B) HaxosIuecs y O0KOBBIX CTEHOK pe3epByapa;

T') HaXOJSIIHECS B LIEHTPE TSKECTH PACCMATPUBAEMOTO 00bEMa KUIKOCTH.

18. IlepBo€ CBOMCTBO rMAPOCTATUYECKOTO JABICHUS IIIACUT

a) B JTI0OOW TOUYKE MKUAKOCTU THIPOCTATHUECKOE /IaBJIEHUE MEePIEHANKYSIPHO TUIONIAIKe
KacaTeJIbHOM K BBIJIEIEHHOMY 00bEMY U JAEHCTBYET OT PacCMaTpUBAEMOro 00beMa;

0) B 110001 TOYKE KUJIKOCTU THIPOCTATUUECKOE IaBJIEHUE MEePIEHANKYISIPHO TUIOMIAIKe
KacaTeJbHOM K BBIIEJIEHHOMY 00beMY U JIEHCTBYET BHYTPb pacCMaTpHUBAaEMOro 00beMa;

B) B KaX/1I0M TOYKE KMJIKOCTH THPOCTATHUECKOE JIaBJIeHHE EHCTBYET NapauieIbHO MIIOMAAKe
KacaTeJIbHOH K BBIJICICHHOMY 00BbEMY U HAIPaBJICHO NMPOU3BOJIBHO;



I') THAPOCTATUYECKOE JaBJI€HHE HEM3MEHHO BO BCEX HAIIPAaBJICHUAX U BCErJa MEepHeHANKYISIPHO B
TOUKE €ro MPHUJIOKEHHUS K BbIIETICHHOMY 00bEMY.

19. Bropoe cBONCTBO r'MAPOCTaTUYECKOTO JABIECHUS [IACUT

a) TUAPOCTATUYECKOE JIaBJICHHE IIOCTOSIHHO U BCET/la NEPIEHIUKYIISIPHO K CTEHKaM pe3epByapa;
0) TUAPOCTATHYECKOE AABJICHHE U3MEHSETCA TPU U3MEHEHUN MECTOIIOJIOKEHHS TOUKH;

B) TUAPOCTATHUYECKOE JIaBIICHHE HEM3MEHHO B TOPH30HTAIbHON TUIOCKOCTH;

I') TUIPOCTATHYECKOE JaBJIEHNE HEU3MEHHO BO BCEX HAIPABICHUSX.

20.YpaBHeHHeE, MMO3BOJIAIONICE HAUTH THIPOCTATUYECKOE JTaBICHHUE B JIFOOOM TOUKE
paccMaTpuBaeMoro oobemMa Ha3bIBaeTCs

a) OCHOBHBIM YpaBHEHHEM THIPOCTATHKU;

0) OCHOBHBIM YPaBHCHHEM THIPOIMHAMHUKHU;

B) OCHOBHBIM YpPaBHEHHUEM THIAPOMEXaHUKH;

I') OCHOBHBIM YPaBHEHHEM THIPOIMHAMHYECKON TCOPHH.

21. OcHOBHOE ypaBHEHHE TUAPOCTATUKH [103BOJISIET

a) OIIPEACIIATH JIaBJICHUE, JCHCTBYIOIIEE HAa CBOOOHYIO TTOBEPXHOCTH;

0) ompenensaTh 1aBJIeHNE Ha JTHE PE3epBYyapa;

B) OIPEETATH JAaBlIeHUE B JIF000I TOUKE paccMaTpUBaeMOro o0bema;

T') ONpeeNATh JaBIeHUe, ICUCTBYIOIIEE Ha OTPYKEHHOE B KHUAKOCTh TEJO.

22. Yemy paBHO THPOCTATHYECKOE JABIICHHUE MIPH IITyOHHE MOTPYKEHUS TOUKH, PABHOH HYITIO
a) IaBJICHUIO HaJ CBOOOIHOM MOBEPXHOCTHIO;

0) Ipon3BeICHNI0 00beMa KHJIKOCTH Ha €€ TUIOTHOCTH;

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

F) MMPOU3BCACHUIO INIOTHOCTHU KUAKOCTHU Ha €€ YZ[GJH)HI)II;'I BEC.

23. "JlaBiieHue, NPUIOKEHHOE K BHEITHEN MTOBEPXHOCTHU JKUJIKOCTH, IEPEAACTCA BCEM TOYKAM 3TOU
JKUJIKOCTH TI0 BCEM HaIPABJICHUSAM OJIMHAKOBO"

a) 9TO0 - 3akoH Hpr0TOHA;

0) oTo - 3aKoH Ilackans;

B) 2TO - 3aK0oH Hukypan3e;

T') 3TO - 3aKOH JKYKOBCKOTO.

24. I1oBepXHOCTb YPOBHSI - 3TO

a) TOBEPXHOCTh, BO BCEX TOYKAX KOTOPOH JTaBICHUE U3MEHSETCS 110 OJMHAKOBOMY 3aKOHY;

0) MOBEPXHOCTh, BO BCEX TOUKAX KOTOPOU JIaBJIEHUE OJIMHAKOBO;

B) MIOBEPXHOCTH, BO BCEX TOUKAX KOTOPOW JAaBJICHHE YBEITMUMNBACTCS MPSIMO TPOTIOPINOHATIBHO
yZaJeHUI0 OT CBOOOIHON MOBEPXHOCTH;

') cBOOO/IHASI TOBEPXHOCTh, 00pa3yroascs Ha TPaHMIIE pa3jiesia BO3IYIIIHON U KUIKON Cpell Ipu
OTHOCHTEJIEHOM TTOKOE JKUIKOCTH

25. Kak npuioxeHa paBHOJEHCTBYIOMIAS THIPOCTATUIECKOTO JaBICHUS OTHOCUTENBHO IICHTpa
TSDKECTH MPSMOYTOJIHHONM OOKOBOM CTEHKH pe3epByapa’?

a) HUXKE;

0) BhIIIIE;

B) COBIIAJIa€T C LIEHTPOM TSHKECTH;

T') CMEIIIEHa B CTOPOHY.

26. CrtocoOHOCTB TUIABAIOIIETO TeJla, BBIBEACHHOTO U3 COCTOSHHS PABHOBECHS], BHOBb
BO3BPAILATHCS B 3TO COCTOSTHHE HA3bIBACTCS

a) YCTOMYMBOCTHIO;

0) OCTONYHMBOCTEHIO;

B) IUIaBY4€ECTHIO;



T') HETIOTOIUISIEMOCTHIO.

27. BogousMelieHue - 3T0

a) 00BbeM KHUJIKOCTH, BBITECHSIEMBbIH CyTHOM IIPY TIOJIHOM MOTPYKEHUU;

0) BeC XKHUJIKOCTH, B3ITOH B 00bEMe Cy/IHa;

B) MaKCUMAJIbHBIH 00BEM KUAKOCTH, BEITECHSEMBIH MJIaBAIOIIUM CYIHOM;
T') BEC KUIKOCTH, B3STOH B 00beMe MOTPYKEHHON YacTH Cy/Ha.

28. Ecnu cyHO BO3BpaIIaeTcsl B UCXOIHOE TOJIOKEHUE MTOCIIE IEHCTBUS OTPOKHIBIBAIOIICH CHIIBI,
METalleHTPUYECKasl BHICOTA

a) UMeeT T0JI0KHUTEIHHOE 3HAUCHHE;

0) UMeeT OTPHIIATESIIPHOE 3HAUYCHHUE;

B) paBHa HYIIIO;

T') YBEJIMYUBACTCS B TIPOIIECCE BO3BPAIICHUS CYJHA B UCXOIHOE TIOJIOKCHHUE.

29. Ecnu cyaHo mocie BO3/1eHCTBUSI ONMPOKUIBIBAIONIEH CHIIBI TPOJIOJDKAET JabHEHIIee
ONPOKU/IBIBAHKUE, TO METAIIECHTPUYECKAsi BHICOTA

a) UMeeT MOJIOKUTEIIbHOE 3HAUECHHUE;

0) IMeeT OTpULIATETFHOE 3HAUCHHE;

B) paBHA HYIIIO;

') YMEHBILIAETCS B MPOIIECCE BO3BPAIICHHS CYJHA B UCXOIHOE MOJIOKEHHUE.

30. [IpoBenennas yepe3 00bEM KHUIKOCTH IIOBEPXHOCTh, BO BCEX TOUKAX KOTOPOU JaBJICHUE
OJIMHAKOBO, HAa3bIBACTCS

a) cBOOOHOM MOBEPXHOCTHIO;

0) MOBEPXHOCTHIO YPOBHS;

B) IOBEPXHOCTBIO MTOKOS;

I') CTATUYECKON TIOBEPXHOCTBIO.

31. OTHOCHUTENLHBIM ITOKOEM KHUIAKOCTH HAa3bIBACTCA

a) PAaBHOBCCUEC KUAKOCTHU IIPHU IMTOCTOSIHHOM 3HAYCHUU HeﬁCTBYIOHlHX Ha HEC CUJI TAXKCCTHU U
HHCPLUH,

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

B) paBHOBECUC KUIKOCTHU ITPU HEU3MEHHOM CHIIE TSKECTH M U3MEHSIONIEHCS CUIIe HUHEPIUU;

r) PaBHOBECHUC KUJAKOCTHU TOJIBKO IIPpU HEHU3MEHHOM CHUJI€ TSKECTH.

32. Bo BpamaromeMcs HUIMHIPUIECKOM COCYyie CBOOOHAs TOBEPXHOCTh UMEET (OpMy
a) mapaboJIbI;

0) runepoOoIbL;

B) KOHYCa;

T') CBOOOHASI TOBEPXHOCTh TOPH30HTANIbHA.

33. Ilomanas NONepevyHoro ceYeHus MOTOKa, NEPIEHANKYIISIPHAs HAIIPABJICHUIO JBUKCHMUS
Ha3bIBACTCS

a) OTKPBITBIM CEUYECHUEM;

0) )KUBBIM CE€UYECHUEM;

B) TIOJIHBIM CEYEHUEM;

I') IUIOUIa/Ib pacxo/a.

34. Yactb nepuMeTpa >KMBOIO CEYEHHUS, OTPAaHUMUEHHAs TBEPAbIMA CTEHKaMU HA3bIBAETCS
a) MOKpBII IepuMeTp;

0) mepuMeTp KOHTaKTa,

B) CMOYEHHBII TIEpUMETD;

T') TUJPABIMYECKUI TEpUMETP.



35. O06BeM XHUAKOCTH, MPOTEKAIOIIHH 33 SAMHUILY BPEMEHH Uepe3 KUBOE CEUCHHUE Ha3bIBACTCS
a) pacxoJI MOTOKa;

0) 0OBEMHBII MTOTOK;

B) CKOPOCTb IOTOKA;

') CKOPOCTh pacxoa.

36. OTHOIIEHHE PacX0/1a KUIKOCTH K IIJIOIIAIU KUBOTO CEUCHHS Ha3bIBACTCS
a) CpEeIHUN PACXOJ MOTOKA KUIKOCTH;

0) CpenHsisi CKOPOCTh MOTOKA;

B) MaKCHMAaJIbHasi CKOPOCTh MIOTOKA;

I') MUHUMAaJIbHBIN pacxo/] MOTOKaA.

37. OTHOIIEHHE KUBOTO CEYCHHSI K CMOYEHHOMY IIEPUMETPY Ha3bIBACTCA
a) TUIpaBINyYecKas CKOPOCTh OTOKA;

0) rUIPOIUHAMUYECKHI PacxXo/1 MOTOKa;

B) pacxo]l IOTOKa;

T') TUAPABINYECKUN painyc MOTOKA.

38. Eciiu ipu IBMKEHUH JKUKOCTH B IAHHOM TOYKE pycClia IaBJICHUE M CKOPOCTh HE H3MEHSIOTCS,
TO TaKO€ JBMKCHHE HAa3bIBACTCS

a) yCTaHOBHBLIEMCS;

0) HEyCTaHOBUBIIIEMCS,

B) TypOyJEHTHBIM YCTaHOBUBIIUMCS;

T') JaMHHApHBIM HEYCTaHOBHBIIEMCSI.

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

a) JaMUHapHBIM;

0) cTamoHapHBIM;

B) HEYCTaHOBUBIIMMCS;

') TypOYyJIEHTHBIM.

40. TIpu ycTaHOBHBILIEMCS IBUKEHUU, KPUBasi, B KAXKA0H TOUKE KOTOPOM BEKTOPa CKOPOCTHU B
JTAHHBIM MOMEHT BPEMEHH HaIPaBJIEHbI 10 KacaTeIbHOW Ha3bIBAETCS

a) TPaeKTOpHS TOKA;

0) TpyOKa TOoKa;

B) CTpyHKa TOKa;

T) JUHUS TOKA.

41. TeyeHue >XKUIKOCTH CO CBOOOTHOM MTOBEPXHOCTHIO HA3bIBACTCS
a) YCTaHOBUBIIIEECS;

0) HarmopHoOE;

B) O€3HANOpHOE;

T') CBOOOIHOE.

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

a) 0e3HaNOPHOE;

0) HarmopHOE;

B) HEYCTaHOBHBILIEECS;

T') HECBOOOAHOE (3aKPBITOE).

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

0) MbE30METPUUYECKOI BBICOTOM;

B) CKOPOCTHOMW BBICOTOM;



T') MIOTEPSTHHOM BBICOTOM.

44. Unen ypaBuenust bepHymninu, 0003HauaeMblii BBIpOKCHHEM Ha3bIBACTCS
a) CKOPOCTHOM BBICOTOI;

0) TEOMETPUUYECKOH BBICOTOM;

B) IIb€30METPUYECKON BBICOTOI;

I') IOTEPSIHHOM BBICOTOM.

45. YUnen ypaBHeHus1 bepHyiu, 0003HauaeMbIii BRIPAKCHUEM Ha3bIBACTCS
a) MhE30METPUIECKON BBICOTOM;

0) CKOPOCTHOM BBICOTOI;

B) TEOMETPUUYECKON BBHICOTOM;

I') TAKOTO YJieHa HE CYIIECTBYET.

46. YpaBHeHue bepHyin Ui BYX pa3InYHbIX CEUYEHU MOTOKA JaeT B3aUMOCBSI3b MEXKY
a) JaBJIEHHUEM, PACXOJIOM U CKOPOCTHIO;

0) CKOpOCTHhIO, AaBieHueM U ko3 durmentom Kopuomnuca;

B) JaBJICHUEM, CKOPOCThIO U TEOMETPUUYECKOM BBICOTOM;

') FEOMETPUUYECKOI BBICOTON, CKOPOCTHIO, PACXO0M.

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

0) cTeneHb rUAPaBINIECKOTO CONPOTUBIICHHUS TPYOOTIPOBO/IA;

B) U3MEHEHUE CKOPOCTHOI'O HAIOPa;

T') CTETIEHb YMEHBILICHHS YPOBHSI ITOJTHOW YHEPTUH.

48. JIu"eitHbie TOTEPHU BbI3BaHbI

a) CUJION TPEHUS MEXKIY CIIOSIMU SKUJIKOCTH;
0) MECTHBIMHU COTIPOTHBIICHUSIMH;

B) JNIUHOU TPYyOOIIPOBO/A;

T') BA3KOCTBIO )KHJIKOCTH.

49. MecTHbIe TOTEPU YHEPTHH BbI3BAHbI
a) HaJIM4MEeM JIMHEWHBIX CONPOTUBIICHU;
0) HaJIMYMEM MECTHBIX COMPOTUBIICHUI;
B) Maccoi ABMXKYIIEHCS KUIKOCTH;

') HUHEpLMEH JBUXKYIIEHCS )KUIKOCTH.

50. ns u3mMepeHust CKOpOCTH OTOKA UCHOJIb3YETCs
a) TpyOka ITuto;

0) mbe30MeTp;

B) BUCKO3HMETD;

r) TpyOKka Bentypu.

51. [l u3MepeHus pacxo/ia sKUAKOCTH HCIIONIb3YeTCs
a) TpyOka ITuto;

6) pacxonomep Iluro;

B) pacxonomep Benrypu;

T') IbE30METP.

52. YcraHOBUBIIIEECS TBUKEHUE XapaKTePU3YETCsl YPaBHEHUSIMH
a)v=1x,y,z1t); P=0(Xx,Yy, 2)

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

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

o =1(x,y,2); P=¢(X, Y, 2)

53. Pacxon noToka nu3MepsieTcs B CAEAYIOUX eIUHUIaX



a) M%;

0) m?/c;
B) M° C;
r) M°/c.

54. HeyctaHoBUBILIEECS ABUKEHHUE KUAKOCTU XapaKTEPU3yeTCsl ypaBHEHUEM
av=1f(x,y,2);P=0(x,Yy,2)

o) =f(X,y,2); P=0(X,Yy,21)

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

v =f(x,y,zt); P=0(X Y, 2)

55. 3navyenue kodhdunmenta Kopuomnuca aiist JaMUHApHOTO PEKMMA JABHKEHUS KUIKOCTH PABHO
a) 1,5;

0) 2;

B) 3;

r) 1.

56. 3nauenne kodpPunuenta Kopnonuca mis TypOyIeHTHOTO peKUMA IBUKCHHUS KUIKOCTH
paBHO

a) 1,5;

0) 2;

B) 3;

r) 1.

57. Yto siBAsSieTCS ICTOYHUKOM ITOTEPh SHEPIHU JBUKYLIEHCS )KUIKOCTH?
a) TUNIOTHOCTb;

0) BS3KOCTb;

B) pacxo/l >KUJIKOCTH;

') ©3MEHEHNE HAIPaBJICHUS IBHIKEHUS.

58. Ha xakue BUIbI JEHATCSA THAPABINYECKUE COIPOTUBIICHUS?
a) TUHEIHbIE U KBaJpaTUYHbIC;

0) MeCTHBIC U HETMHEHHBIE;

B) HENIMHEHHBIE U JTMHEUHBIE;

T') MECTHBIC U JINHEHHBIE.

59. JlamuHapHBIA PEXUM IBHXKCHUS KHIKOCTH 3TO

a) peXUM, IPH KOTOPOM YACTHUIIBI )KUIKOCTH IEPEMENIAloTCsl 06CCUCTEMHO TOJIBKO Y CTEHOK
TpyOOIIpPOBOIA;

0) pe’xuM, Ipy KOTOPOM YaCTHUIIBI )KUJKOCTH B TPYOOIPOBO/IE MEpEMEIIAOTCs] 0ECCUCTEMHO;

B) PEXHM, NPU KOTOPOM KHUIKOCTH COXPaAHSET ONMPEIEICHHBIA CTPOM CBOMX YaCTHI] (JIBHIKEHHE
MOCJIOWHOE);

T') PEeXKUM, TIPH KOTOPOM YACTHUIIBI )KHJIKOCTH JIBUTAIOTCSI TIOCTOWHO TOJIBKO Y CTEHOK TPYOOTpOBOIa.

60. TypOyneHTHBIN PeKUM ABMKCHUS KUIAKOCTH ITO

a) peXKUM, TIPU KOTOPOM YACTHIIBI KHUIKOCTH COXPAHSIOT OMPEIEICHHBIN CTPON (ABIKYTCS
MOCJIONHO);

0) pe’KuM, IPU KOTOPOM YACTHIIBI )KUKOCTH MEPEMEIAIOTCS B TPYOOIIPOBOJIe OECCUCTEMHO;

B) PEXKUM, PU KOTOPOM YaCTHULIbI )KUKOCTH JBUTAOTCS KaK MOCIONHO TaK M OECCUCTEMHO;

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

61. IIpu KakOM pekuMe JABHKEHUS KHUIKOCTH B TPYOOTIPOBO/IE MyIbCAIUS CKOPOCTEH U
JABJICHUI HE TIPOUCXOAUT?

a) MPU OTCYTCTBUU JABUKCHHUS KUJKOCTH;

0) Mpu CIIOKOMHOM;



B) IIpU TYpPOYJICHTHOM;
T') IPY JTaMHUHAPHOM.

62. IIpu KakoM pexxuMe JABHKEHHS KHUJIKOCTHU B TPyOOIpOBO/Ie HAOII0AaeTCsl My IbCalus
CKOPOCTEH U JaBJICHHIA B TPYOOIIpoBOE?

a) MpU JAMUHAPHOM;

0) Ipu CKOPOCTHOM;

B) NP TypOYJIIEHTHOM;

T') IIPH OTCYTCTBHUU JIBUKCHUSI KHIKOCTH.

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

0) B IEHTpe TPyOONpPOBO/Ia;

B) MOKET ObITh MaKCHUMaJIbHA B JTIOOOM MECTE;

I') BCE YaCTHULIbI IBUXKYTCS C OJIMHAKOBOI CKOPOCTHIO.

64. I'nie ckopocTh ABMXKEHUS JKUAKOCTH MaKCHMajbHa IPHU JIJAMUHAPHOM pEXUME?
a) y CTGHOK TpyOOITpOBO/Ia;

0) B 1IeHTpe TpyOOIPOBOa;

B) MOKET ObITh MaKCHUMaJIbHa B JTIOOOM MECTE;

I') B HayaJie TpyoonpoBoja.

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

a) OT IMaMeTpa TPyOOIIPOBOIa, KHHEMATUYECKOUN BI3KOCTH JKUIKOCTH U CKOPOCTH JIBHIKEHUS
KHAJIKOCTH,

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

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

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

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

67. Ilpu Re > 4000 pexxuM ABMKEHUS KUAKOCTU
a) JaMUHApHBII;

0) Mepexo/IHbIN;

B) TypOYJIEHTHBII;

I') KABUTALIUOHHBIM.

68. IIpu Re < 2300 pexxuM ABMKEHUS KUAKOCTU
a) KaBUTAIIHOHHBIIA;

0) TypOyJIEeHTHBI;

B) NEPEXOIHBIH;

I') JaMUHAPHBIH.

69. KaBuranus 3To

a) BO3JICHCTBUE IaBIICHUS )KUJIKOCTH Ha CTEHKU TPyOOIIPOBOA;

0) IBMKEHHE KUIKOCTH B OTKPBITHIX PyCiax, CBI3aHHOE C UHTEHCUBHBIM MEPEMEITUBAHUEM;

B) MECTHOE U3MEHEHHE TUIPABINYECKOT0 COMPOTUBIICHUS;

') U3MEHEHUE arperaTHOTO COCTOSIHUS JKMIKOCTH MPU ABUKEHUU B 3aKPBITHIX PyCliax, CBA3aHHOE C
MECTHBIM IaJIEHUEM JIaBJICHM.

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



70. Ot uyero 3aBUCHUT KO3()(PULIIMEHT THIPABINYECKOTO TPEHUS B IEPBOH 00JIACTH TypOyJIEHTHOTO
pexuma?

a) TOJBKO OT uncia Re;

0) ot unciia Re u 1mepoxoBaToCTH CTEHOK TPYOOIIPOBOAA;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIIPOBOIA;

) OT yucia Re, oT JUIMHBI U IEPOXOBATOCTH CTEHOK TPYOOIPOBO/IA.

71. Ot yero 3aBUCUT KOI(PPHUIIMEHT THIPABIMYECKOTO TPEHUSI BO BTOPOI 00s1acTu TypOyJIE€HTHOTO
pexuma?

a) TOJBKO OT uncia Re;

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

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIIPOBOAA;

) OT ykcia Re, oT JUIMHBI U HIEPOXOBATOCTH CTEHOK TPYOOIpOBOIa.

72. Ot uero 3aBUCHUT KO3()PULIMEHT IHIPABINYECKOTO TPEHUS B TPEThEH 00JIacTH
TypOyJIeHTHOTO pexkumMa? a) TOJIBKO OT uncia Re;

0) ot unciia Re u mepoxoBaToCTH CTEHOK TPyOOIIPOBOA;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPyOOIPOBOAA;

r) OT yKcia Re, OT AMHBI 1 IEepOX0BAaTOCTH CTEHOK TPYOOIPOBO/a.

73. Kakue TpyObl UMEIOT HAauOOJBIITYI0 a0COTIOTHYIO IEPOXOBATOCTh?
a) YyT'yHHBIE;

0) CTEeKJISTHHBIC;

B) CTAJIbHBIE;

') MEJHbIE.

74. Yto sBnseTCS OCHOBHON NPUYMHON OTEPU HAIOPa B MECTHBIX TUAPABIMYECKUX
COIIPOTHUBIIEHUSX

a) HAJIMYME BUXpeoOpa3oBaHUN B MecTaX M3MEHEHUs KOH(PUIypaluy IOTOKa;

0) TpeHue KHUJIKOCTH O BHYTPEHHUE OCTpble KPOMKH TPyOOIIpOBOAA;

B) U3MEHEHHUE HaIIPABJICHUS U CKOPOCTH JIBUIKEHUS JKUIKOCTH;

I') IIEPOXOBAaTOCTh CTEHOK TPYOOIPOBO/a U BA3KOCTh JKUAKOCTH.

75. C mOMOIIBIO YETO OMPEEISIETCS PEKUM JIBHXKECHUSI )KUJIKOCTU?
a) o rpadguky Hukypanze;

6) no Homorpamme KonbOpyka-VYaiita;

B) no uncny PeiiHonbaca;

r) no gopmyie Beiicbaxa-/lapcu.

76. Jns onpeneneHys OTEph HANopa CIIyKUT
a) yncio PeitHombCa;

6) dopmyna Beiicbaxa-/lapcu;

B) HoMorpamma KonOpyka-Yaiira;

r) rpagux Huxypanse.

77. dns gero cayxut popmyna Beiicbaxa-Ilapcu?

a) JUTsl onpeieNieHns yrcna PeltHonbca;

0) i onpenenenus KodphuImeHTa ruApaBIunIeCcKOro TPEHUS;

B) JIJIsl OTIpEICTICHUS TIOTEPh HAIOPa;

T) JUIg omnpeneneHus KodhuimeHTa moTepb MECTHOTO COMPOTHBIICHUS.

78. KaButanusi CIyXHAT IPUIMHON YBEITUYECHUS
a) BUOpauuu;

0) HarpeBa TpyoO;

B) KIIJI rugpomariuy;



T') COMPOTHUBJICHHS TPYyOOIIPOBOIA.

79. Ilpu ucTeueHnu >KUIKOCTH U3 OTBEPCTUI OCHOBHBIM BOIIPOCOM SIBIISIETCS
a) OIPEJEIIEHNE CKOPOCTH UCTEUEHHS M PacXo/a KUAKOCTHU;

0) ompezaeneHue HEOOXOAMMOTO AUAMETPa OTBEPCTHIA,

B) onpezienieHne o0beMa pe3epByapa;

I') ONpEENICHNE THIPABINYECKOTO COIPOTUBICHUS OTBEPCTUS.

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

0) ABMKEHHEM KHUJAKOCTU K OTBEPCTHUIO OT Pa3IMYHbIX HapaBlICHUI;

B) /IaBJICHUEM COCEIHHX C OTBEPCTHEM CJIOEB KHUIAKOCTH;

T') CHJION TSDKECTH M CHJION MHEPIIHH.

81. KoouuueHT cxxatust CTpyn XapakTepu3yer

a) CTeTeHb N3MEHEHNE KPUBU3HBI HCTEKAIOIIEH CTPYH;

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

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

82. B popmyne mis onpeaeneHus CKOPOCTH UCTEUYCHUS KUJIKOCTH Yepe3 OTBEpCTUE OYKBOH ¢
o0o3Havaercs

a) K03 (PUIUEHT CKOPOCTH;

0) ko3 dUIMEHT pacxoa;

B) KO((HUITMEHT CHKATHS,

r) K03 PHUIIMEHT NCTCUCHHS.

83. Ilpu ncTeYeHU  KHUIKOCTH Yepe3 OTBEPCTUE MTPOU3BEICHHE KOI(PPHUIIMEHTA CXKATHUS HA
K03((HUIMEHT CKOPOCTH Ha3bIBACTCS

a) KO3 PUIIMEHTOM UCTCUCHUS;

0) K0odhUITMEHTOM COTIPOTUBIICHUS;

B) K03((UIIMEHTOM pacxo/a;

r) K03 PHUIIHEHTOM UHBEPCUU CTPYH.

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

a) TaIbHOCTh UCTEYCHUS CTPYH;

0) TyOMHY OTBEpCTHS;

B) BBICOTY pe3epByapa;

T') HaIrop HUJIKOCTH.

85. N3menenue popmbl IOMEPEUHOTO CEUEHUS CTPYH NPU UCTEUEHUH €€ B aTMochepy
Ha3bIBACTCS

a) KaBUTallHeH;

0) KOppETUPOBAHUEM;

B) MHBEpCHUEH;

r) moaumMopduei.

86. IIpu rcTeueHNN )KUIKOCTH YEPE3 BHEIIHUH [IWJINHAPUYECKUI HACAIOK CTPYS U3 Hacajaka
BBIXOJIMT C TIONIEPEUHBIM CEYEHHEM, PaBHBIM MIONIEPEYHOMY CEUEHHIO caMoro Hacajka. Kak Ha3piBaeTcs
ATOT PEXKUM UCTCUECHUS?

a) Oe3HaIOPHBIL;

0) 6e30TpPBIBHBIN;

B) CAMOTEYHBIN;

I') HallOPHBIH.

87. Uto Takoe KOpOTKHii TpydorpoBo?



a) TpyOOIIPOBOJ], B KOTOPOM JIMHEWHBIE MMOTEPU HAmopa He MpeBbIaioT S...10% MecTHBIX oTeph
Hamopa;

0) TpyOOIIpOBO, B KOTOPOM MECTHBIE IMOTepU Hamopa npesblmaiot S...10% noreps Hamopa 1no
JUTUHE;

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

I') TpyOOIIPOBO/] MOCTOSIHHOTO CEUYEHUsI, HE UMEIOIINNA MECTHBIX COITPOTUBICHUIA.

88. Uro Takoe JUIMHHEIN TpyOOmpoBoI?

a) TpyOOIPOBO/I, JUTMHA KOTOPOTO MpeBbiiaeT 3HaueHue 100d;

0) TpyOOIIPOBO, B KOTOPOM JIMHEHHBIC TOTEPH HAMIOPA HE MPEBHIMAOT 5...10% MECTHBIX MMOTEPH
HAIopa;

B) TpyOOIIPOBO/I, B KOTOPOM MECTHBIE IOTEpU Hamopa MeHblie 5. ..10% moTeps Haropa 1o AJIHHE;

T) TpyOOIIPOBO MOCTOSIHHOTO CEYECHHUSI C MECTHBIMHU COTIPOTHUBIICHUSMHU.

89. Ha xakue BUBI JEIATCS JJIMHHBIC TPYOOTIPOBOIBI?
a) Ha MmapajuIeJIbHBIE U TIOCIICIOBATEIHHBIC,

0) Ha MPOCTHIC U CIIOKHBIE;

B) Ha NPSAMOJIMHEHHBIC U KPUBOJUHEHHBIC;

') Ha pa3BETBJICHHBIC U COCTABHEIE.

90. Kakue TpyOoonmpoBoAbl HA3bIBAIOTCS POCTHIMU?

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

0) mapajuieTbHO COEIMHEHHBIE TPYOOIPOBOIBI OTHOTO CEUCHUS;

B) TpyOOIIPOBO/IBI, HE COMIEPKAIIUE MECTHBIX COMPOTHUBIICHUI;

T') IOCIIEI0BATEIbHO COEIMHEHHBIE TPYOOIIPOBOIBI COJIEpKAIINE He O0ee OHOIO OTBETBIICHUSI.

91. [loTpeOHBI HAIOP 3TO

a) HaIop, MOJyYEHHbI B KOHEUHOM CEYEHUH TPyOONnpoBOIa;

0) Harmop, KOTOPHI HYKHO COOOIIUTH CHCTEME IS JOCTHKEHUS HEOOXOMMOTO JTaBJICHUS U pacxo/ia
B KOHEYHOM CEUEHUHU;

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

T') Harop, COO0IIAaeMbIii CUCTEME.

92. Ilpu nojiaue >KUIKOCTHU MO MOCIE0BATENILHO COEJMHEHHBIM TpyOonposoaam 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 KUAKOCTHU IO MOCIE0BATEILHO COEIMHEHHBIM TpyOonpoBoaam 1, 2, u 3 oOmas
1oTepst HATlopa 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 MapajljielIbHO COeAMHEHHBIM TpyOonpoBoaaM 1, 2, u 3 pacxon
KHUJIKOCTH B HUX

a)Q=Q1=Q2=Q3;

0) Q1> Q2> Q3;

B) Q1 <Q2<Q3;

r)Q=Q1+Q2+Qs3;

95. Ilpu nojaye UAKOCTHU IO MapajljieIbHO COEAMHEHHBIM TpyOonpoBoaaMm 1, 2, u 3 obmas
IOTEPS HAIOpa B HUX



a) Zhl = ¥h2 = Zh3.

0) hl > Xh2 > ¥h3;

B) Xh = 2hl - ¥h2 - Xh3;
r) h = £hl + ¥h2 + 2h3.

96. Pa3BeTBICHHBII TPYOOIIPOBOJ 3TO

a) TpyOOIIPOBO/I, PACXOISIIUICS B pa3HbIE CTOPOHBI;

0) COBOKYITHOCTh HECKOJIBKUX MPOCTHIX TPYyOOIIPOBOIOB, UMEIOIIUX OJJHO O0Iee CEYCHUE - MECTO
pa3BETBIICHNS,

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

97. Ilpu nmoaye >KMUAKOCTH IO Pa3BETBJICHHBIM TpyOomnpoBoaam 1, 2, u 3 pacxo] >KHAKOCTH
a) Q=Q1=Q2=Q3;

0) Q=Q1+Q2+Q3;

) Q1>Q2>Q3;

r) Q1 <Q2< Q3.

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

0) MUPKYISITUOHHBIN;

B) 3aMKHYTBIN;

') CAMOBCACHIBAIOIITUH.

99. Pe3koe MOBBINICHHUE AaBIICHHSI, BO3HUKAIOIIEE B HATOPHOM TPYOOIIPOBO/IC TIPU BHE3AITHOM
TOPMOXXCHHUU Pad0OYCii KHUIKOCTH HA3bIBACTCSI

a) THIPABIMYCCKUM YAapOM;

0) rUAPABIMYECKIM HAIIOPOM;

B) TUIPABIMYCCKUM CKAYKOM;

T') TUJPABIMYECKUI TPHDKOK.

100. CkopoCTh pacnipoCTpaHEeHHs YIAPHOU BOJHBI B BOJIC paBHA
a) 1116 m/c;
0) 1230 m/c;
B) 1435 m/c;
r) 1534 m/c;

IUISL IPOBEPKH COPMHUPOBAHHOCTH HHIUKATOPa AocTrkeHus komnereniun OITK-1.2; OTIK-1.6;
OIIK-2.3, OIIK-4.1, OIIK-12.1

KonTtponbHas pabora
(KOMIUTEKT 3aJjaHui JJ11 KOHTPOJIbHOM paboThI)

Tema: Onpenenenre rupoCTaTUYECKOrO AABICHHS B TOUKE.

Bapuanrt 1: Haiitu n36sitounoe gaBienre PO Ha cBOOOHOM MMOBEPXHOCTH BOJIBI B pe3epBYyape, €ClIu
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 MOKa3aHue HUKHETO PTYTHOTO
mMaHomeTpa h2.

BapuanT 2: 3akphIThIN pe3epByap ¢ )KUIKOCTBIO INIOTHOCThIO Pk = 820 Kr/M3 cHaOXeH 3aKphIThIM
IbE30METPOM, PTYTHBIM TU(HMAHOMETPOM U MEXaHUYECKHMM MaHOMETpoM. OTpeeuTh BHICOTY MOAHSITHS
prytu hpt B tudMaHOMETpE U MTHE30METPUIECKYIO BBICOTY NX B 3aKPBITOM ITbE30METPE, €CIIU H3BECTHBI:
nokazanue Mmanomerpa Pm =0, 12 MIla u Beicotet h1 =23 M, h2=1,3m,h3=2,0 m.



Bapuant 3: 3akpsIThIii pe3epByap ¢ KUAKOCTHIO [k = 900 kr/M3 cHAOXEH MHE30METPOM H
KHUKOCTHBIM MaHOMETpOM. OTpeaenuTh BBICOTY MOAHATHS XKHUIKOCTH B MaHOMeTpe hX, eciii ypoBeHb
KHIKOCTH B TIb€30METPE BBIIIC YPOBHSI )HIKOCTH B pe3epByape Ha BenuduuHy h = 1,5 M, a  paccrosiHue
oT MOBEPXHOCTH JKUAKOCTU B pe3epByape g0 Toukd A hA = 1,2 M. /aBieHre Ha IOBEPXHOCTH KUIKOCTH
B Manomerpe PO =0.Pa=9,801104 Ila.

Bapuant 4: K nentpy pesepyapa c Bojoii ([JA) npucoenuneH pryTHbiid U- 00pa3HbIid pTYTHBIN
ma"ometp. Onpenenuts abconroTHoe Pabc. u manomerpuueckoe PM naBieHue B IEHTpE pe3epByapa, €Ciiu
HIDKHHW YPOBEHb PTYTH B MAHOMETpE HaXxoauTcs Ha pacctosiaud h1 = 0,3 M OT TOYKHM MPUCOCAUHEHHUS
MaHOMETpa, a MoKa3aHue pTyrHoro Mmanometpa h2 = 0,7 m.

Tema: ONnpeaACICHNUE CUJIbI JaBJICHUA Ha IIJIOCKYIO ITIOBEPXHOCTD.

Bapuanrt 1: Jlns perynupoBaHus ypoBHS )KUIKOCTH B HAIIOPHOM pE3€pBYyape yCTaHOBIIEH
HIOBOPAYMBAOLIHIACS MPSIMOYTOJIbHBIN 3aTBOp € pa3Mepamu & X b =1 x 2 M2, KOTOpBIN OTKPBIBaCT
OTBEPCTHE B BEPTUKAIBLHONU CTEHKE.

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

TpeHueM B mapHUpE U BECOM 3aTBOpPA MIPEHEOPEUb.

Bapuanrt 2: IIpAMOYTroibHbIN AT JJTHHON & = 5 M ¥ upuHON b =5 M, 3aKkperuieH mapHUPHO B T.
O. I'mybuna BojbI ciieBa oT muTa H =4 M, cipaBa — h = 2 M. Yroun HakIoHa murta K ropu3oHty [ = 60[].

Bapuant 3: Kpyrinyto TpyOy amamerpom D = 2m nepekpspiBaeT miockuii 3atsop. OnpenennTsb paBHO-
JEHCTBYIOLYI0 CHJIy JBYXCTOPOHHETO [aBJ€HMsSI BOJbl HAa  IUIOCKUH 3aTBOP U TOUKY ee
IPUIIOKEHUS,
ecnu  raybouHa Bojasl cieBa H1 =5 M, cnpaBa — H2 =2 m.

Bapuanr 4: B BepTHKaJIbHOI CTEHKE pe3epByapa ¢ Bojioii Ha riyoune h = 1 M umeercs tpyba
KBaJJpaTHOT'O CEUEHHSI CO CTOPOHOM & = 1 M. BHyTpeHHsIs1 kpoMmKa TpyObI cpe3ana mos yriom [ = 600 u
3aKpbIBAETCS KPBIIIKOM, Bpalllaolieicss Ha BepxHeM mapHupe. OnpeaenuTs ycunue T, Heo0Xoaumoe A
MOJIHATHUS ATON KPBILIKHU, IpeHeOperasi ee BECOM U TPEHUEM B LIapHUPE.

Tema: Onpenenenue cuiibl JaBICHUS Ha HUIMHIPUUECKYIO TIOBEPXHOCTb.

Bapuanr 1: Onpeaenuts cuimy rupOCTaTUYECKOTO JaBIE€HUS BOJbI HA 1 M IMIMPUHBI HUKHEN KPUBO-
JUHEHHON yacTu coopyxenus, ecmt H=1,5m, r=0,5m.

Bapuant 2: Onpenenuts cuily CyMMapHOIO JJaBJI€HHsI Ha CEKTOPHBIN 3aTBOP U €€ HallpaBJICHUE.
I'myouna Bojab! epen 3atBopom H = 4 M, mymmHa 3atBopa L =8 M, [ = 60[1.

BapuanT 3: Kpyrioe orBepcTue B BEpTHKaJIbHOM CTEHKE 3aKPBITOTO pe3epByapa ¢ BOI0M MepeKphITO
cdepuueckoil kpbikoil. Pagnyc chepsr R = 0,5 m, yron [1 = 1200, rmyOuHa norpyKeHus LeHTpa TSHKECTH
otreepctus H = 1,0 m.

OnpenenuTsd AaBlieHHE BOJBI HA KPBIIIKY, €CIM Ha cBOOOAHOI noBepxHocT Pm = 147 kI1a.

Bapuanrt 4: OnpeienuTh BEIMYNHY M HAPABJICHUE CUIIBI JaBJICHUS BObI HA 1 M mmpunsl (D)
CEKTOPHOTO 3aTBOpa panuyca R = 2,5 m, ecu 1ieHTpalbHBINA yrou cektopa [ = 45[].

Tewma: [ImaBanue ten. OCTONYUBOCTE.

Bapwnant 1: BockoBo# mapvk NOMEIIEH B COCY/, 3alI0JIHEHHBIN MacjaoM U BoJo#. [lToTHOCTE BOCKa
pBocka = 960 kr/ M3, mnoTHOCTh Macsa pM = 900 kr/ m3.
OrnpenenuTh OTHOIIEHHE 00beMa BOCKOBOTO IIApHUKa B BOJE KO BCEMY 00BEMY IIapuKa.

BapuanT 2: B BoJie m1aBaet AepeBsSHHbBIN HUIMHID, BBICOTOM N 1 quamerpoMm  d Tak, 4TO €ro
o0pasyronire BepTUKaIbHBI. BBISICHUTB TIPECTbHYIO BBICOTY NKp, pH KOTOPOU IMITUHP TEPSIET
ocTOMYMBOCTE, eciii d = 0,5 m; [ = 800 kr/m3.



Bapwuant 3: ITo okonvyanuu morpy3ku 1250 m3 mecka ocaaka 6apku h yBemuumiacs Ha 1 M .
OnpenenuThb MIOTHOCTH Mecka [T, eCcu TUIoMmaahs TUIOCKOCTH TiaBanus oapxu [1 = 2000 m2.

BapuanTt 4: O6beM yacTu JIesTHON TOpbl, BO3BBIIIAIONICHCS Ha/l TOBEPXHOCTHIO Mopsi, paBeH W1 =
12,5 m3. Onpenenuts 001muit 00beM seasHoit ropsl W u riryOuny ee norpyxennoit yactu h0, eciu B ruiane
OHa uMeeT popMy mpsMoyroibHUKa pazMepom a1 b = 3012 m. [TnoTHOCTH MOpCcKO#i Bobl [1 = 1030 kr/™mM3,
IUIOTHOCTH Jibja [ = 920 kr/m3.

Tema: FI/II[paBJ'II/ILICCKI/Ie COIIPOTUBJICHUS ITPU ABUKCHUH ) KUAKOCTH U I'a3a.

Bapuanr 1: U3 pe3epByapa npu nocTossHHOM MaHOMeTpuueckoM Japiienun Pm = 20 klla u
noctosiHHOM ypoBHE H = 1,0 M Boia BBITEKAET 0 BEPTUKAIBHOIN TpyOe IEPEMEHHOr0 CEYEHUS], HUKHUI
KOHEL KOTOPOU MOTPYKEH B OTKPBITHIN PE3EpBYap.

Omnpenenuts pacxoq Q B TpyOe u mosHOE THApOCTaTHUECKOe AaBieHune P2 B ceuenuu 2 — 2,
pacrojokeHHoM Ha BeicoTe h = 0,5 M 0T CBOOOHO OBEPXHOCTH HMKHETO pe3epByapa, eciiu d1 = 50
MM, 02 =75 mm.

Bapuanr 2: Kakoe abconoTHOe JIaBiieHHe HEOOXOAUMO TOIepKuBaTh B pesepyape A (H1 =15
M), 4TOOBI Yepe3 KpaH, pacloI0XKeHHbIH Ha BbicoTe H2 =20 M 1 uMeronmii K03 PHUIUEHT COMPOTUBICHUS
Ok = 3,5, npoxoauio 3 m3/gac Boabl. Ha giune |1 = 15 m tpy6a umeer quamerp d1 =40 MM, Ha aiune 12
=10 M — d2 =20 mm. Koaddunments: mopoporos [11 = [12 = 0,15; [13 = 0,2 MM; KHHEMaTHYECKast
Bs3KoCTh Boael [ = 1,31110-6 m2/c.

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

Bapuanr 4: Boja u3 3akpbITOro pe3epByapa BBITEKAeT M0 TPyOe MEPEMEHHOTO CEYCHHSI C
muamerpamu d1 =75 mm u d2 = 50 mm, npu Hanope H = 1,8 m. nunbl yuactkoB: 11 =12 m; 12 =7 m.
Pacxox Bogsr Q = 5 si/c. OnpenenuTh NOKa3aHUE PTYTHOTO MaHOMeTpa N, MOIKITIOYEHHOTO Ha TOBEPXHOCTH
BOJIBI B pe3epByape, U OCTPOUTH JUarpaMMy ypaBHeHus! bepHysuiu.

BapuanT 5: Kakoit Hanop HH Heo6Xxo11uMo co3/1aTh B Hayajie CTaIbHOTO TOPU30HTAIBHOTO
Tpy6onpoBosa auHo# | = 1300 M 1 tuamerpa d1 = 150 mm s mpomycka pacxoaa Q = 18 ni/c, npu
Harope B KoH1e Tpyoonposoga Hxk = 10 M. Kak u3menurcs Hanop B Hauane, H[IH, ecnu ans npomycka
pacxo/a, mapajuiebHO OCHOBHOMU TpyOe, yiI0KUTh TpyOy auamerpom 02 = 100 MM TO# K€ JAJTHHBI.

Bapuant 6: TpyOonpoBo, mUTaeMblii OT BOJOHAIIOPHON OarrHu, uMeeT ydacTok AB ¢
napajyieIbHbIM COSAMHEHUEM TPYO, AauHbI KoTopsix: |1 =400 M, 12=200wm, 13 =300 m. /[niuna ygactka
BC 14 = 500 m. JInametpbl BeTBed TpyOompoBoma: dl wmm, d2 = d3 wmm, d4 wmm. TpyOs
CTaJIbHBIE.
Harmop B kon11e TpyOOTIpoBoaa, B Touke C, HC = 10 M. Pacxox B Tpetheid BetBu Q3 = 30 n1/c. Onpenenuts

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

BapuanT 7: BoonpoBoj nmuTaeMblii OT BOJOHANOpHOM OamtHu nMeeT yuyacTok AB ¢ HerpepbIBHOIM
paznaueit o mytu 0 = 0,1 i/c Ha 1 .M. Pacxon B kon1ie Tpybonposoaa Q = 10 si/c. Onpenenuts Hamop y
6aman H, ecu sl yaactkos: |1 =300 m, 12 =200 m, 13 = 100 M, a quamerpsr: d1 =200 mm, d2 = 150
MM, d3 =100 mm.

BapuanT 8: Bonocnyck 0eTOHHON TIOTHHBI JOJDKEH MpoIyckaTh pacxoa Q =2 m3/c npu nepenaje
ypOBHel BepxHero u HwkHero obedoB H = 10 M. J[imuua Bomocnycka | = 10 M. Onpeenuts HEOOXOUMBIN
auametp d 1 MEHUMaJbHOE 3aToruieHrne N, 4ToObI BakyyM BHYTpH BOJOCITYCKa ObUT MeHbIIe PBak = 41104
ITa. [ox = 0,500103 m, [1 =1,01110-6 m2/c.

Tema: OHOMEpHBIE HAITOPHBIE TOTOKH KUIKOCTEN U T'a30B.



Bapuanr 1: B ToHKO# meperopoike nernsiieii 0ak Ha JiBa OTCeKa MMeeTCs OTBepcTHE auamerpom 01
=20 cm. 13 orceka 2 BoJia BBUIMBAETCS HAPY)KY UY€pE3 BHEIIHUN HUIMHIPUUECKUN HACA/IOK,
pacronoxeHHbIi B 1He nuamerpoM d2 =15 cm. Hamopsl mocrosiHubl. Onpepenuts pacxoq Q, hlu h2,
ecnu o6 Harmop H = 3,5 M, a yinna Hacazaka | = 0,5 m.

Bapuant 2: Pe3epByap pazziesieH TOHKOM CTEHKOM, B KOTOPO UMEETCsl KPyIJioe OTBEPCTHE
auamerpoM 00 = 30 M. /[nameTp KOHUYECKH CXOMASIIETOCs HacaKa, Yepe3 KOTOPhIi BBITECKAET BOA U3
nepBoro orceka d1 = 15 MM; TuaMeTp BHEIIHETO HMUIMHAPHYECKOTO HACaKa, Yepe3 KOTOPhIN BHITEKAET
BOJIa M3 BTOporo orceka 02 =20 mm. Onpenenuts pacxo Boabl u3 6aka Q u riyouny H2 Bo BTopom
OTceKe, eciy IiyOuHa Bojbl B iepBoM otceke H1 = 1,25, a paccTosiHue oT JHa 10 LIEHTpa
IITHHpUYeckoro Hacaaka h = 0,2 m. J[BmkeHre BOIbI B pe3epByape yCTaHOBHUBIIIEECS.

Bapuant 3: B BepTukanbHbIil HWIMHAPUYECKUH cocy auameTpoM D = 1 M noctynaer Boja u3
KpaHa ¢ pacxonoM Q, KoTopas 3aTeM BBUIMBAETCS Yepe3 Majoe OTBEPCTHE B JTHE COCY/A IPU TITyOHHE BOJIBI
BHeM H=1,5Mm.

Omnpenenutpb pacxon Q u muameTp oTBepcTus d, €ciu MOCiie 3aKPBITHS KpaHa COCY/I OITOPOKHSCTCS
3a 19 MuHyT.

Bapuant 4: U3 otkpsiToro cocyna nuamerpom D = 0,5 M B BEpXHIOIO KPBILIKY KOTOPOI'O BCTaBJI€HA
OTKpBITasi TPyOKa, BOJIa BEITEKACT B aTMOc(epy Yepe3 Majioe OTBepCcTHe B HE, ruamerpoM d = 15 mMm.
Omnpenenuth BpeMs onopokHenus cocyaa npu H=1,2 m u h = 0,5 M u npu kakom h MmakcumanbHbIi pacxon
BOJIBI U3 oTBepcTHs Oymer Q = 0,4 n/c.

Tema: I[BI/I)KCHI/IG KHNIKOCTHU U ra3a B HOpHCTOﬁ cpeac.

Bapuanr 1: Jlyig cOpoca BOJbI B TPYHT 3aIIPOCKTHUPOBAH MOTJIOMIAIONTUH Kooael. OnpenenuTsb
BO3MOXKHBII cOpacblBaeMblil pacxo, eciu ObIToBas IN1yOrHa BO/bI B BOJOHOCHOM cioe H =2 M; riryObuna
BOJIbI B Koutozte h = 6 m; nuamerp konoxia d = 30 cm npu paguyce Biusaust R=240mu k= 0,03 cm/c.

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

Bapuant 3: Berauciuth 1eOUT apTe3HaHCKOM CKBAKUHBI IPH YCIOBHH, YTO MOIIIHOCTH BOJJOHOCHOTO
mracrat=15m; S=6mM; d=03M; R=150m; k=1 cm/c.

Bapuant 4: Onpeenuts NPUTOK BOBI K BOJ103a00pHOM Tajiepee, pacioloKeHHONW Ha BOJAOYIIOpE,
€CJIM OTMETKA CTaTUIEeCKOro ropu3zoHTa Boas! 11,0 M; oTMeTka Bogoymnopa 6,0 M; rryOHHA BOBI B Tajiepee
hO = 1 m; mmpuna b = 2 m; gnuna ranepeu | = 50 m; kosddurrent purstparuu K = 0,009 cm/c; paauyc
BrustHUSA R = 240 M.



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

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTyOOKHE U TIOJTHbIC 3HAHUS 110 BCEM pa3JieiaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI TporpamMmel;

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

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

YMEHUSL:

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

HaBBIKU!

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

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

- IPUMEHSIET TEOPETUUECKUE 3HAHUS /111 BBIOOpa METOAUKHU BbINOIHEHUS
3aJIaHUI;

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

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

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHUX/Ta00paTOPHBIX 3aHIATUSAX, AaKTUBHO yJacTBYET B
IPYHIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a1aHUN

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

- YCBOEHHE OCHOBHOW M JIOTIOJHUTEIBHOM JINTEPATyphl, pPEKOMEHI0BAHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

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

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO M3J1araeT OTBEThI HA BONPOCHI, YMEET JieJaTh 000CHOBaHHbIE
BBIBO/IbI;

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

HaBBIKU:

- caMOoCTOsTeNIbHAs pabd0oTa Ha MPAKTUYECKUX 3aHATHUSAX, YUaCTUE B TPYIIOBbIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

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




Orneska 3HAHUSA:

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

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

- UCITIOJIB30BAaHUEC Haquoﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HAa BOIMMPOCHI, YMCHHUEC [CJIaTh BBIBOJbI 663 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 3aJ1a4;

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

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

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

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

Oruenka 3HAHUIA:

«HEYJIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);
- 3HaHUE OT/ICIBHBIX UCTOYHUKOB, PEKOMEHOBAaHHBIX paboyell mporpaMmoit 1mo
TVCLUTUIAHE;
YMEHHUSI:

- HE YMeEET UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJIM4ue rpyObIX omMO0K

HAaBBbIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyuyaronuxcsi, HeO0X0IMMBIE I OIIEHKU 3HAHUI, yMEHUI 1 HaBBIKOB U (WJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs

[TpumMepHble TeOpeTHYECKHE BOMPOCHI I MPOBEACHUS POMEXYTOUHOM aTTECTalluU 00YJarOLINXCs

1. OcHOBHBIE pU3NUECKHE CBOMCTBA KHUJIKOCTH U rasa. [lapamerpsl, onpeaenstomuye CBOHCTBa
KUAKOCTEN U ra30B. Chiibl, IEHCTBYIOIINE HA )KUJIKOCTb.

2. 'mppocraTnyeckoe AaBJI€HNE U €T0 CBOMCTBA.

3. uddepenunanbrple ypaBHEHNs PAaBHOBECHS KHIKOCTH.

4. PaBHOBeCHE )KMJIKOCTH MO IEHCTBUEM CHIIBI TsKECTH. OCHOBHOE ypaBHEHHE THIPOCTATHKU.
3axoH Ilackas.

5. IIse3omeTpuyeckas BeicoTa. ['MapocraTnyeckuil Harop.

6. PaBHOBecue raza B 1oJie CuiIbl TsKeCTH. OTHOCUTENBHBIN ITOKOH JKUIKOCTH U rasa.

7. Cuna naBineHus )KMJIKOCTH Ha IUIOCKHE OoBEpXHOCTU. OmpeneseHne KOOpAUHAT IEHTPA
JTaBJICHMSL.

8. Cnna aBneHMs )KUJKOCTH Ha IWINHAPUYECKYIO TIOBEPXHOCTh. LleHTp naBnenus cuisl. Teno
JTaBJICHMSL.

9. 3akon Apxumena. Teopus mnaBanus Ten. [IoHATHE OCTONYMBOCTH NJIABAOLINX TEIL.

10. Buas! aBmxenns xuakoctu. Ilapamerpsl moroka.

11. Iuddepennuanbable ypaBHEHUs IBUKECHUS )KUJKOCTU. Y paBHEHHE HEPa3pbIBHOCTH




HEC)KUMAEMOU KUIKOCTH.

12. YpaBHenue bepHyiin niig cTpyidKu HEBSI3KOM KUIKOCTH. J[Ba acCrieKTa 4WICHOB ypaBHEHHUS
bepnymnu. I'paduueckoe npeacTaBieHne ypaBHeHHUs] bepHYuH 1711 HEBSI3KOU KUIKOCTH. Y paBHEHUE
bepnynnu s ra3os.

13. I'padpuaeckoe npeacTaBiacHue ypaBHEHHUS bepHYIIN 1JIs BSI3KOM KUIKOCTH. Y paBHEHUE
bepHynum 1y1st nOoTOKa  BA3KOM JKUJIKOCTEH.

14. YpaBHenue bepHyiuin i1 peaqbHbIX Ta30B.

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

16. PexxuMbl IBUKEHUS KUJIKOCTEH. Kputepuii pesKUMOB ABUKEHUS HKUJKOCTH.

17. JlamuHapHBIN peXuM ABUKEHUS. Pacxo/, CKOPOCTh 1 MOTEPH HAMopa MpH JaMUHAPHOM
pEeXUME.

18. TypOyneHTHBIN PeXUM JIBHXKEHHS. Pacxo1, CKOpOCTh W TTOTEpU HAIoOpa Mpu TypOyJIEHTHOM
pEeXUME.

19. Onpenenenue K03PpGUIUEHTA THAPABINYECKOr0 TPEHUS MO JUTMHE. BUIbl MECTHBIX
conpotusiieHuil. PacuetHsie hopMyIbl.

20. McTeyenue )KUJIKOCTH U ra3a yepe3 Majgoe OTBEPCTUE B TOHKOM CTEeHKE. TpaekTopus
BBITEKAIOIICH CTPYH.

21. Ucteuenue xuaKocT yepe3 Oonbliue orBepcThs. MicTeueHrne mpu nepeMeHHOM YpPOBHE.
OnopoKHEHHE COCYI0B.

22. Hacanku. MicTedeHure KUIKOCTH Yepe3 HacaJlKu MPH MMOCTOSTHHOM Harope. Bakyym B
Hacagkax. OnpeneneHue Bakyyma.

23. JIsmxkeHue )xuaKkocTH 1o Tpyoam. Ilpocroii Tpybonposos. Pacuernsie popmynbl. CroxHbIE
TPyOOTIPOBOIBI.

24. Pacdet TpyOOIIPOBOIOB C TIOCTIEIOBATEIBHBIM U MAPAILICIBHBIM COSAMHCHHEM TpyO. Pacuer
TPYOOIIPOBOJIOB C ITyTEBBIM PACcX0JIOM. PacueT pa3BeTBICHHOW U KOJBIICBOW CETH.

25. M'mapaBnuueckuii yaap B TpyOOIIpOBOJIE.

26. Bunpl nBmkeHUs TPYHTOBBIX BoJ. OCHOBHOM 3akoH ¢ubTpanun. Koadduuuent ¢punbrparmm.

27. Konozelr Ha BoJoHENpOHUIIaeMOM TpyHTe. [loriomarommii 1 apTe3naHCcKuii KOO IIIbI,
BOZI0COOpHas rajepes (IpeHa).

28. [lonsiTHe 0 TuIpaBINdYecKoM noaooun. I'eomeTpuueckoe, KWNHEMATHYECKOE U IMHAMHYECKOE
nogo6ue. Kputepuu ruipoinHaMUIecKoro moo0us

7.4.2. IlpakTrueckue 3aaHus sl IPOBEACHUS TPOMEKYTOUHOM aTTecTaly 00yJaromuxcs

[IpakTryeckue 3ajaHus AJ1s IPOBEICHHS TPOMEXYTOUHOM aTTecTalli 00y4JaroIMXCsl pa3MelleHbl
o axgpecy: DMOC / CIO CII6I'ACY Moodle (https://moodle.spbgasu.ru/) / Kadeapsr / Bomgomnons3oBanus
u 3kosorun / Bu3 - ounas ¢popma o6ydenus / bakanaBpuar u crienuanuTer / AMCHUIIMHA MexaHuka
AKHUJIKOCTH U Taza.

7.4.3. IlpuMepHbIe TEMBI KypCcOBOii paboThI (poekTa) (pu HaTHYUH)
KypcoBsie paboThl (poeKThl) y4eOHBIM IJIAHOM HE TTPETYCMOTPEHBI

7.5. Meroauyeckne Matepuasl, OIpeIeSOINe MPOLeaypbl OLICHUBAHNS 3HAHUN, YMEHHI, HABBIKOB 1
(unu) onbiTa NPO(heCCUOHATBHON JeSTENIbHOCTH, XapaKTEPHU3YIOIIKeE 3Tanbl POPMUPOBAHUS KOMIIETEHIIUH
[Ipouenypa npoBeaeHNs IPOMEXKYTOUHOM aTTeCTAllMU U TEKYIIET0 KOHTPOJIS YCIIEBaEMOCTH
periaMeHTHpYyeTCsl TOKaIbHBIM HOPMATUBHBIM aKTOM, OIPEIEIISIONINM MOPSAI0K OPTaHU3alui U
MIPOBEJCHUS TEKYIIET0 KOHTPOJISL yCIIEBAEMOCTH U MTPOMEXYTOUHOM aTTecTalui 00yJarommxcs.
[Iponenypa oreHuBanust GOPMHUPOBAHUS KOMIIETEHIIMNA IPU MPOBEIEHUH TEKYIIETO KOHTPOJIS
npuBesieHa B 11.7.3. TUIIOBbIE KOHTPOJIBHBIE 3a/laHUsl  WJIM MHBIE MaTE€PHUAIIbl TEKYIIET0 KOHTPOJISA
npuBezieHsl B 11.7.2. [Ipomexxyrounas aTTecTanus Mo AUCHUILTHHE TPOBOIUTCS B (hopMe 3aueTa.

7.6. Kputepun orieHuBaHus cQOPMUPOBAHHOCTH KOMIETEHIIMNA MTPH MTPOBEIEHUU MPOMEKYTOUHON
aTTecTaluuu

YpoBEeHL OCBOCHHUS U OIIEHKA

Kpurepun Orenka OreHka
ONCHMBAHHUA «HEYIIOBJIIETBOPUTEIND | «yIOBIEeTBOpUTEIbH | OlEHKa «XOPOLIO» OneHka «OTJINYHO»
HO» o»




«HE 3a4TEHO» «3a4TEHO»
YpoBeHb ocBOeHUSI | YPOBEHb OCBOCHUSA | YPOBEHBH OCBOCHUS YpoBeHb OCBOEHUS
KOMIIETEHIINH KOMIIETEHIIUH KOMIIETEHIINH KOMIIETEHIINH
«HEIOCTATOYHBIN». «IIOPOTOBBIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenun Kommerenun Kommerennun
c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHA OOLIMPHEIE, 3HaHUA
YMEHUS ¥ HaBBIKK HE | 6a30BbI€ CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTHPOBAHHBIE,
chOopMHUPOBAHBI 3HAaHUU. YMEHUs HOCST BCECTOPOHHHE. Y MEHHUS
(bparMeHTapHbI U PEenpOAYKTUBHBII YCIIEILIHO
HOCST Xapakrep, IIPUMEHSIIOTCS K
PEenpOAYKTUBHBII MIPUMEHSIOTCS K PELIECHNUIO KaK
Xapaxkrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JleMoHCTpUpYyeTCs 3aJJaHuM. HECTaH/IapTHBIX
HU3KHUH YPOBEHb JleMOHCTpUpYETCS | TBOPYECKUX 3aJaHUU.
CaMOCTOSTEIILHOCTH JIOCTAaTOYHBIN JemoHcTpupyeTcs
[IPAKTUYECKOIO YpOBEHb BBICOKHMI YpPOBEHb
HaBBIKA. CaMOCTOATEJIBHOCTH | CaMOCTOSITEIIbHOCTH,
YCTOHYHMBOTO BBICOKAsI aJallITUBHOCTh
[IPAKTUYECKOI0 | MPAKTUYECKOTO HaBbIKA
HaBBIKA.

OO6yyarommuiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPHUPYET:
-CYLLIECTBCHHbIE -3HAHUSA -3HaHUE U -riyookue,

po0esbl B 3HAHUAX TEOPETUYECKOIO IIOHMMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTepuana; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOIYCKaI0TCs -HEIIOJIHBIE OTBETHl | KOHTPOJMPYEMOrO | 3HAHUSA IPOrPAMMHOIO

MPUHLIMITHATIbHBIE Ha OCHOBHbIE o0bema MaTepuaa;
OLIMOKYU IpU OTBETE | BOIIPOCHI, OIINOKHU B MIPOrpPaMMHOTO -MI0JIHO€ TOHUMAaHUE
Ha OCHOBHBIE OTBETE, MaTepHuana; CYIIHOCTH 1
BOIIPOCHI OmIIeTa, HEJIOCTATOYHOE - 3HAHUs B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MOHMMAaHNE TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMaHHe CYILIIHOCTHU Marepuana MIPOLIECCOB U SIBJICHUH,
OCHOBHBIX MTOHITHH U U3JIaraeMbIX -CIIOCOOHOCTb TOYHOE 3HaAHUE
KaTeroOpHuil; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX ITOHSTH, B
-HETTIOHUMaHHe -HEYBEpPEHHbIE U OOBSACHATH CBS3b | pamMKax 00CyXKJ1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIE OTBETHI | MPAKTUKU U TEOPUH, 3aJlaHul;
JIOTIOJIHUTEJIBHBIX | HA JOMOJIHUTENbHbBIE BBISIBJISITD -CIIOCOOHOCTb
BOIIPOCOB B paMKax BOIIPOCHI. IIPOTUBOpPEYHS, yCTaHaBIMBAaTh U
3a/laHuil ounera. poOJIEMBI U OOBSICHATH CBSI3b
TEHJCHIIUU MPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIE U IIOCJIEI0OBATEIbHBIE,
KOHKpeTHbIE, 0€3 COJIepKaTeNbHbIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI Ha HCYepIbIBaIOIINe
MIOCTaBJIEHHBIE OTBETHI Ha BCE 3aJJaHUS
BOITPOCHI. owiera, a TaKkKe
JIOTIOTHUTEIIbHBIE
BOIPOCHI
3K3aMEHAaTopa.




[Ipu BEIMOTHEHUH OOGyuarommiics OOGyuarommiics OO0yuaromuiicst
MIPAKTUYECKOTO BBITOJTHUII BBITTOJTHUII MPABUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPAKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue oumnera ¢ 3ajaHue ounera ¢ ounera. [Tokazan

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOTBIINMH OTJINYHBIC YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | yueOHOro marepuana.
IIpaxkTrueckue OLIMOKY B YMEHHS B paMKax Pemaer
3aJlaHus HE COJIep’)KaHUU OTBETA OCBOEHHOT'O IIPEI0KEHHBIE
BBITIOJIHEHBI U peIlIeHUH y4eOHOro MIPaKTUYECKUE 3a/1aHus
YMEHHUS OO0yvarommiicst He MIPAKTUIECKHIX MaTepuana. 0e3 ook
OTBEYAaET HA BOIIPOCHI 3a/1aHUM. [Ipemnoxennsie OTtBeTwI1 Ha Bce
owiera npu [Ipu orBeTax Ha MPaKTUYECKHE JOTIOJTHUTEIbHBIC
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHbI C BOIIPOCHI.
HaBO/ISIIUX BOMPOCAX BOIPOCHI OBLIO HEOOIBIINMH
IpenojaBaTes. JIOTIYILIIEHO MHOI'O HETOYHOCTSAMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIITMHCTBO
JIOTIOJTHUTEITbHBIX
BOIIPOCOB.
He moxet BrIOpaTh HcneiTeiBaeT bes 3arpynHennii [Ipumensier
METOAUKY 3aTpyAHEHUS 10 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOJUKU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
3a/laHUuM. BBITIOJIHEHUS METOAUKY BBIIIOJIHEHHUS 3aJaHU M.
Jomyckaet rpyOsie 3a/1aHUM. BBIIIOJIHEHUS He nomyckaet ommbox
OLIMOKYU TpU JlomyckaeT omuoku 3a/1aHMi. [P BBINOJHEHUU
BBIITOJIHEHU U npu BoeimonHeHun | Jlomyckaet omuoKku 3a/1aHUi.
3a/laHui, 3a/1aHH, IIPU BBINOJIHEHUU CamocrosiTensHO
HapylIaKIINe JOTUKY | HapylIeHUs JIOTUKU 3a/laHui, He aHAIU3UPYET
pelieHus 3a1ay. penieHus 3aay. Hapylarouue pe3ynbTaThl
BIIA/ICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HABBIKAMHU HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBIBOJIBL. dbopmynupoBanueM | Jlenaetr KOppeKkTHbIE | OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1a4.
000CHOBATh BBIBOJIOB. pe3yibTaTam
ITOPUTM UcnbiTeiBaeT pelIeHns 3a1auH.
BBIITOJIHECHUS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aaHuM. 000CHOBaHUU pereHus 3anay 6e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHCHHS
3a/IaHHM.

OneHka no JUCHUILIMHE 3aBUCUT OT YPOBHSI C(DOPMHUPOBAHHOCTH KOMIETEHIINN, 3aKPEIUIEHHBIX 3a
JTUCIUIUIMHOM, U TIPeCTaBIIAeT co00M cpeHee apu(METUUECKOE OT BHICTABJICHHBIX OLEHOK 110 OTIEJIbHBIM

pe3yabTaTaM oOydeHus (3HaHUS, YMEHUS, BIaJCHIUE HABBIKAMU).

Or11eHKa «OTJIMYHO»/ «3a4TEHOY BBICTABJISIETCS, €CIIH CpeHee apuPpMETHIECKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOII0»/«3a4TEHOY BBICTABIISETCS, €CITU CpeiHee apuMEeTHUIECKOe HaXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.

Or1eHKa «yIOBIETBOPUTEIHHOY/ «3aUTEHOY BBICTABIIACTCS, €CITU CpeIHee apuMeTrniecKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

OneHka «Hey/10BIETBOPUTENIbHOY/ «HE 3a4TE€HO)» BBICTABIISETCS, €CIIU CpeHee apupMeTHIecKoe
HaxoauTcs B uHTepBaie ot 0 1o 2,4.




8. YueOHO-MeTOAMYeCKOE U MATEPUATBLHO-TEXHUYECKO0E o0ecnevyeHre JUCHMIIIIMHBI (MOIYJIs1)
8.1. IlepeueHb OCHOBHOM U JIOTIOJHUTEILHON JINTEPATYPbI, HEOOXOAUMOM I OCBOCHUS JUCLIUTUINHBI

(Momyst)
. KonuuectBo
No ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUs y4eOHOU U
n/m y4eOHO-METOIMYECKOM JTUTEPaTyPhI PK3CMILIADOB/SICKTD
oHHbI agpec Ib6C
OcHoBHas JIuTEpPaTYpa
KykoB H I1., MaHHIiI’KOBa H ®.,T I/I,Z[p(lFaSO,Z[I/IHaMI/IKﬁL Yacr 1. 'unpasnuka, http://www.iprbooksh
1 |Tam60B: TaMOOBCKHI1 TOCYIapCTBEHHBIN TeXHUYECKUH yHUBEpcHTET, DbC
op.ru/64075.html
ACB, 2015
Kyp6aros 1O. JI., buptokos A. b., HoBukosa E. B., 3aunka A. A., Mexanuka )
. https://e.lanbook.com
2 | KUAKOCTHU W Ta3a B MPOMBIIIJICHHON TEIUIOTEXHUKE U TETIOOHEPTETUKE,
/book/192768
Bounorga: Undpa-Umxkenepus, 2021
3 3amanees 3. X., [Tocoxun B. H., Yedanos B. M., OCHOBbI THIPaBINKH https://e.lanbook.com
rertorexauku, Cankr-IlerepOypr: Jlans, 2022 /book/238526
JonoJHuTeIbHAA JUTEPATYPA
Aunekcees ['. B., bongapesa M. B., BpH,Z[eHE(o hnnu., H_[aLLIIEI/IH A U, https://urait.ru/bcode/
1 [MexaHuka )XuAKOCTU U Ta3a. BupTyanbHblii 1a00paTOpHBII MPAKTUKYM,
9 494620
Mocksa: HOpaiit, 2022
HosuxoBa A. M., Kynpsisues A. B., FIBanenko ICI H., Mexanuka )K\E/IIIKOCTI/I u https:// iprbooks
2 |raza, Cankr- [letepOypr: Cankr-IleTepOyprckuii rocynapcTBeHHBII hoD.ru/58534.html
apXUTEKTypHO-cTpouTenbHbli yHuBepcurer, 9bC ACB, 2014 P- '
JlanmmeB H. H., JleonTtseBa FO. H., OCHOBBI rUIpaBIMKHA U TETUIOTEXHUKH,
3 601
MockBa: Axkagemus, 2012
1 Hosukoa A. M., Kyapssiies A. B., UBanenko U. 1., Mexanuka sxuakoctu u | http://ntb.spbgasu.ru/

rasa, CIIO., 2014

elib/00600/

Obyuaromuecs u3 ynciia HHBaIKU0B U il ¢ OB3 obecnieunBaroTcsl NeYaTHBIMU U (WIIN)
3JIEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamy B popmax, aanTHPOBAHHBIX K OTPAaHUYEHUIM UX
3/10pOBBSL.

8.2. Ilepeuens pecypcoB uH(MHOPMAIMOHHO-TEIEKOMMYHUKAITMOHHON ceTh «HTepHEeT», HEOOXOIUMBIX JIJIs
OCBOEHUS AUCLUILIUHBI (MOTYJIs)

HanmenoBanwue pecypca cetn «HTEpHET»

DNEeKTPOHHBIN ajipec pecypca

Cnucoxk nurepatypsl MunOo0pazoBanus. ['uapasnuka (12) -
['uipaBnuka (MexaHMKa )KMJIKOCTH U ra3a (18)

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

«JlaboparopHble pabOThI IO THIPABIUKE

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

OnexrponHas 6ubanoreka MI'NY. Bee nunaktuyeckue
€IMHMIIBI IO MEXAHUKE KUAKOCTHU U Ta3a (THIPABIHKE)

www. weblib. ru/cgi — bin/news,php

KoMruiekT yaeOHO-MeTOAMIECKON TOKYMEHTAIIUN 10
JucHUIuInHe «MexaHuKa ®KUJIKOCTH U Ta3a, TUIPO-U
MHEBMOMPUBO1». KOHCHEKT ekiuid. MeToinuecKkue yKa3aHus K
71a00PATOPHBIM 3aAHITHSIM

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

8.3. IlepeueHnb cOBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX M HH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue

DneKTpOHHBIN agpec pecypca

O6pazoBarenbHble HHTEpHET-pecypchl CIIOIACY

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




bubnuoteka crareit sxypHana HIT «cABOK»

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

EuHbIii 57eKTPOHHBINA pecype yaeOHO-METOINYECKON JTUTEPATYPHI
CIIoI'ACY

www.spbgasu.ru

Bceepoccuiicknii ”HCTUTYT HAYYHOHM U TEXHUYECKOW MH(pOpMaLun
(BUHUTHN)

WWW?2.Viniti.ru

Poccuiickast rocygapcTBeHHasi OnbIMoTEKa

www.rsl.ru

Hayunas snekrponnas 6uommoteka eLIBRARY.RU

Hayunas a;ekTpoHHas
oubanoreka eLIBRARY.RU

DJIeKTpOHHO-O0MOIMoTeuHas cucreMa uzaarenscrsa "IPRsmart”

http://www.iprbookshop.ru/

DNIeKTpOHHO-O0nbIMoTeuHas cucrema n3aarenscrsa "FOPAUT"

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

DnekTpoHHas oudimorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIEKTPOHHO-O0UOIMOTeYHasl cucTeMa usaarensersa "Jlanp"

https://e.lanbook.com/

Cucrema aucranmuonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

HuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus

http://www.i-exam. ru

JlaboparopHbie pabOTHI 110 THIPABIUKE

http://www.labrab . ru /spbgasu

8.4. [lepeuenb MHPOPMAILIMOHHBIX TEXHOJIOTUH, UCIIOIb3YEMbIX IIPU OCYILECTBICHUHU 00pa30BaTEIILHOTIO
npoliecca 1o AUCLUILIMHE, BKII0Yas IIepeueHb JUIEH3MOHHOIO U CBOOOIHO paclpoCTPaHsAeMOro

POrPaMMHOTO 00ECIICUCHUS

HaunmenoBaunue

Crnioco6 pacripocTpaHeHus
(JIM1IEH3MOHHOE WJIK CBOOOTHO
pacnpocTpaHseMoe)

Ansys

CyOnuiieH3uOHHBIN JOTOBOP
Ne1976-110/2017-C3®O ot
16.10.2017 r. ¢ 3A0 "KAAD®EM
Cu-Au-Oc". Jlunensuss OeccpoyHast

8.5. MatepuanbHO-TeXHUYECKOE 00ecredeHne UCITUTLTUHBI
Caenenust 00 OCHAICHHOCTH YY€OHBIX ayJUTOPUNA U TIOMEIIEHUH JJII CAaMOCTOSITEIbHOM pabOThI

HaunmeHnoBaHue y4eOHBIX ayIUTOPHH U
MOMEILEHUH 111 CAMOCTOSTEIbHOU paboThl

OcHanieHHOCTh 000pYJIOBAaHUEM U TEXHUYECKUMHU
cpelcTBaMu 0OyueHus

50. YyeOHble ayAUTOPHUH I IPOBEICHUS
MPAKTUYECKUX 3aHATUH, KypCOBOTO
IPOEKTUPOBAHUS (BBIMOJIHEHHS KypCOBBIX padoT),
TPYIIIOBBIX U UHINBUAYAIBHBIX KOHCYJIbTALIUH,
TEKYIIEro KOHTPOJIS U MPOMEXYTOUHOMN
aTTecTaluu

KommiekT MynbTuMeInitHOr0 000pyI0BaHUS
(mepcoHaNbHBIA KOMITBIOTEDP, MYJIbTUMEAUHHBIN
MPOEKTOP, FKPaH, ayAN0-CUCTEMA), TOCKA, KOMITJIEKT
yueOHOIl Mebenu, MOKI0YeHNE K KOMITBIOTEPHON
cetu CIIGI'ACY, Bbixoa B HTEpHET

50. YyeOHble ayAUTOPHUH ISl IPOBEACHUS
JIEKIIMOHHBIX 3aHATUI

VYyeOHast ayTuTOpus AJIsl IPOBEACHUS 3aHATHIMA
JIEKIIMOHHOT'O TUIIA, KOMIUJIEKT MYJIbTUMEAUIHOTO
ob0opynoBaHus (TIEPCOHATBHBIN KOMITBIOTED,
MYJIbTUMEAUNHBIN TPOEKTOP, IKPaH, ayAUO-CUCTEMA),
JI0CKa, SKpaH, KOMILJIEKT y4eOHol mebenu,
nojakiIoueHue k komnbiotepHoit cetu CIIOIACY,
BbIX0J1 B IHTEpHET




50. YueOHas nmabopaTopusi BOJIOMOJIb30BAHUS
2-s1 Kpacnoapmetickas yi. 1. 4
Ayn. 401

Moiika nabopaTtopHas.Cymuika s IoCyabl
naboparopHnast. byrein 101.YnakoBka GuisTpoB
OymakHBIX tuameTrpoM 100 mm.

VYnakoBka GpuiabTpoB OyMakHbIX AuaMeTpoM 120 Mm.
®oromerp KOK-2MII. Crnekrpodoromerp [13-5300.
KroBetsr. [Tnockononnas konba 300 M. pH-metp
Hamma. Crakansr 100 mut. Jlep>katemnu st OFOpeTOK.
Hepxatenu ais PH-meTpoB. MUKpOOIOpETKH.
Bbropetku. bioxk anexkrponos amoMuHueBbix. CTakaH
111 6J10Ka AJIEKTPO0B. BBIpssMUTEHh TOKA.
Bubporpoxot [12-6800. Konba konnueckast
mockoaonHas 300 mi. Crakan 100 mut. bropetka ¢
nepxkareneM. Kononku ¢puibTpannoHHbIE.
HonooOmenHast cmosna

MarnuTHas Melanka ¢ MemaresssMu. TeXHuYecKue
Bechl 500-M.

50. ITomernieHus st CAMOCTOSITETLHON pabOTHI

[Tomerienue st CaMOCTOSITENBHOM paboThHI
(uuTanpHBIN 3211 OuOMMoTeku, aya. 217): I11IK-23 mr., B
T.4. | mr.- I[IK mis mun ¢ OB3 (cucreMuslii 010K,
MOHMTOP, KJIaBUaTypa, MbIIlIb) C MOJKIIOYEHUEM K
cetu «HTEpHET» M o0ecrieueHreM A0CTyma B
JIEKTPOHHYIO0 HH(POPMAIMOHHO-00Pa30BaATEIbHYIO
cpeny CIIOI'ACY.

Jlig naBanuaoB u i ¢ OB3 obecrieunBaroTCs CielMaIbHbIE YCIOBUS 1S IOTyYEHUS
00pa30BaHMs B COOTBETCTBUHU C TPEOOBAHUSIMHU HOPMATHBHO-TIPABOBHIX JOKYMEHTOB.




		2024-01-25T08:26:10+0300
	Михайлова Анна Олеговна




