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IPOTPAMMY COCTABHII:
Jlonent Kabeapbl DHEPreTHKH, %.ﬂ—, -

K.I'.-M.H., JIOLIEHT M.B. TpoxuM4yK

(HOIDKHOCTE, YHEHaH CTENEHD, YUCHOS 3BAHHE) (moTHCE) (pacindpoBKa NOAMHCH)

W.o. 3aBegyromero kaheapoi JHEPreTUKA M.C. VipaHuLKHH

(nazeanue kadeaps) W} (pactmbpOBKA NOATHCH)

PykoBoguTens o6pa3oBaTelbHBIX TPOTPAMM TennosHepreTHIeCcKUe CHCTEMBbL B IU(POBLIE TEXHO-
siorvu, VIETe/UIeKTy allbHas PAcTIpe/ielieHHas SHepreTHKa

Jouent kadheapbl DHEPreTHKA,

K.T.H., JIOIICHT M.M. Cynranos
(nO/DKHOGT, YHEHas CTENEHb, YUCHOE 3BaHHE) (moamicE) (pacmmdpoBKa NoATHCH)

PykoBoauTENb 06pasoBatesbHOi MporpaMMbl LuQpoBsie CHCTEMBL YIPaBICHHAA TEXHOJIOTHYECKH-
MH TIpOTIecCaMH
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.
JlomenT xabenpbl DHEPreTHKA, ¢ 7. ”
K.T.H., JOLICHT S~ ———TEA-BonsipeB
(BOTKHOCTD, Y4EHAS CTENEHE, YUEHOE 3BAHHE) {noarmHcs) (pacupoBKa OANHCH)

COI'VIACOBAHO:

.0. 3aBenyiommero kadeapoit JHepreTuky % M.C. VBaunnkuit
-

(uaspanue kadeapsr) ( (pacmuporka NOITHCH)

.



1. HEJIU U 3AJIAYHN OCBOEHUA JUCHHATIIJIMHBI
Lear ocBOeHHSI AMCHMIUIMHBI COCTOWT B (DOPMHUPOBAHWM TPEICTABICHHWNA O CYIICCTBYIOIIUX METOJAX PEIICHHUS 3ajad THIPOra3oJUHAMUKH,
BO3HUKAKOIINX HpI/I HpOGKTHpOBaHI/II/I 158 E)KCHJIyaTaIII/II/I BHCPFCTI/I‘-ICCKI/IX MallluH, annapaTOB 158 YCTpOI\/JICTB.
3agayaMy JMCUHUILIMHLI ABJISIOTCS:

- OCBOCHHE METOJIOB PEUICHUS NHKEHEPHBIX 33]1a4;

- (bOpMyJII/IpOBKa u peIHGHI/Ie 3aJa4yu, CBA3aHHBIX C HpOCKTI/IpOBaHI/IeM nu 3Kcnnyarauneﬁ rnﬂpaBanecxnx U ITHEBMATHYCCKUX CUCTEM, Fa30-BO3IIyHIHI)IX nu
MapOBOJISTHBIX TPAKTOB PHEPTETUUECKOTO 000PYI0BaHUS;

- ONMCaHUE NMPUHITUIIOB IEHCTBUS U YCTPOICTB, IPOEKTUPYEMBIX U3JEINNA U OOBEKTOB C 000CHOBAHUEM MPUHATHIX TEXHUUYECKUX PEIICHUI;

- BBIIIOJIHEHUE TEXHUYECKHUX PAaCYETOB I10 MPOEKTaM, TEXHUUYECKOTO aHayin3a 3(()EKTHUBHOCTU IMPOEKTHBIX PEIICHMUI;

- OIICHKA MHHOBAIIMOHHOI'O ITOTCHIIMUAJIAa HpOGKTa;

- pa3paboTKa METOIMYECKON U TEXHUYECKOW JOKYMEHTAIUH, IPEATIOKEHUI U MEPOIPUATHI 10 peanu3aiui pa3padoTaHHBIX IPOEKTOB U MIPOrpaMM;

- pa3pa60TKa pa60tmx IINTAHOB U TCXHUYCCKUX nporpaMM, IIOATrOTOBKA OTACIIBHBIX SallaHI/Ifl JJIA HCHOHHHTeHeﬁ;

- cbop, 00paboTKa, aHATN3 U CUCTEMAaTU3AINS TEXHHUYECKOW HH(POPMAIIUH 110 TEME MCCIICTIOBAHMSI, BEIOOP METOMK U CPEJICTB PEIICHUS 3a/1a4H;

- pa3pa60TKa METOAUKHU U opraHmaum[ HpOBe,Z[eHI/If{ 3KCHepI/IMeHTOB nu I/ICHBITaHI/Iﬁ, aHaJlIn3 ux pe3y.]'H)TaTOB;

- MOATrOTOBKA TEXHUUYECKUX OTYETOB, 0030pOB, MyOJIMKAIIMH 110 pe3y/IbTaTaM BHIIIOJHEHHBIX HCCIIeI0BaHUM;

- TIONCK ONTHMAJIbHBIX PEHICHUH TP CO3/IaHUM MPOJYKIIMH C YI€TOM TPEOOBaHHMI KadyecTBa, HAJCKHOCTH U CTOMMOCTH, a TaKXKE CPOKOB HUCIIOJTHEHHUS,
0E€30IIaCHOCTH KU3HEACATENHLHOCTH U DKOJIOTHYECKON YMCTOTHI,

- obecnevyeHune OecrepeOOHONW pabOTHI, MPABWIBHOW OKCIUTyaTallMM, PEMOHTAa M MOJCPHU3AIMU DHEPreTHYCCKOTO, TEIUIOTEXHUYECKOTO U
TEXHOJIOTHYECKOTO 000OPYJOBaHUsA, MOATOTOBKA OOOCHOBAHMM TEXHHUYECKOTO TEPEBOOPYKCHHsI, Pa3BUTHSA DSHEProxo3sHWCTBA, PEKOHCTPYKIHH U
MOJIEPHHU3AIIUNA CHCTEM SHEPTOCHA0KEHHUSI.

dopmupyeMbie y 00y4aromerocss KOMNETeHUMH ¥ 3allJIaHUPOBAaHHBIC Pe3yJbTAaThl 00yYeHUs IUCIUIUIMHE, COOTHECEHHBIE C HHAMKATOPaMM
JMOCTHKEHUS KOMIIeTEeHIIUH

KOIL 1 HAMMCECHOBAaHHUE KOII U HAMMCHOBAaHU ¢ HHAHKATOPAa 33Hﬂaﬂﬂp0BaH]—[bIe pe3yabTaTbl oﬁyqem/m
KOMIICETCHIIMH JOCTHKCHUA KOMIICTCHINH
3HATh:
OIIK-3 - OCHOBHbIE TIOHSATHS M  METOJbl MaTEeMaTHYeCKOro  aHalu3a,
Crniocoben JEMOHCTPUPOBATh AQHAIUTUYECKON TEOMETpUUM M aireOphl, AUCKPETHOW MAaTEeMaTUKU, TEOpUHU
npuUMeHeHne OCHOBHBIX crioco6oB | OIIK-3.2. [Ipumensiet 3HaHus BEPOSITHOCTEH U CTATUCTUKH;
MOJTY4YEHHUS, npeoOpa3oBaHus, | OCHOB THAPOTA30AMHAMUKH TSI - (¢yHIaMEHTaIbHBIE TIOHATHUS, 3aKOHBI W TEOPUU KIACCHUYECKOW U
TPaHCIIOPTA Y  MCIOJIB30BAHUs | pACYETOB TEIUIOTEXHUUECKUX COBPEMEHHOU (U3UKU B 00JaCTH MEXaHUKH,
TEIJIOTBl B  TEIJIOTEXHUYECKUX | YCTAHOBOK U CUCTEM - OCHOBHBIE TIOHATHS, TEPMHHBI U 3aKOHBl XUMHUHU, COBpPEMEHHbBIC
YCTAaHOBKAX M CUCTEMaX KOHCTPYKITMOHHBIE MaTepUANIbI i UX (PU3UKO-XUMHYECKUE CBOMCTBRA,
- TOCYJApCTBEHHYIO CHUCTEMY CTaHAApPTU3AllUU, MEXIYHapOJHbIE
CTaHJIaPTHI.




Kon u HanmeHOoBanue Kon u HanMeHOBaHHMe HHAMKATOpA 3aniaHnpoBaHHBIE Pe3yJabTAThI 00y4YeHH s
KOMIIeTeHIIM U JOCTHKEHU S KOMIIeTeHIIUH

YMeTh:

-OCYILIECTBIISITh aHAIM3 JTAHHBIX, HEOOXOAUMBIX JJI PEIICHUS TIOCTABJICHHBIX
3a71a4 yIpaBJICHUSI TEXHUYECKON CUCTEMOM

- UCIIOJIb30BaTh B MPAKTUYECKOUN AEATEIbHOCTH NpaBUJIa JIEJIOBOW YCTHOU U

MICBMEHHOW peyn;

- paboTaTh C METOJIaMU PEIICHUS HECTAaHAAPTHHIX 3a71a4

- IPUMEHATh COBPEMEHHBIE METO/IbI UCCIEAOBAHUSA, TPOBOJUTh TEXHUYECKUE
WCIIBITAHUs1, OIICHUBATh PE3YJAbTAThI BBITIOJIHEHHON pabOTHI;

- oopmiIsATh, MPEACTABIATH W JOKIAIBIBATH PE3YyIbTaThl BBITOTHEHHOU
paboTHI;

- IUIAHUPOBaTh M YYacCTBOBaTh B TMPOBEICHHUU IUIAHOBBIX HCIBITAHUI
TEXHOJIOTHIECKOTO 000PYI0BAHUS.

2. MECTO JJUCIUATLJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOI ITPOT'PAMMBI BO

JlucrumianHa OTHOCUTCS K YacTH 00s3aTeNIbHBIX JTUCIUIIINH OoKa AUCIUIUIMH | 1o HanpaBieHuto noarotoBku bakanmasp 13.03.01 Temmosneprernka u
TertoTexHuka (mpoduib: TermosHepreTHIecKue CUCTEMBI M ITU(PPOBBIE TEXHOIOTHH ).

Jucuunnuna 6azupyercs Ha AUCUUIUIMHAX: Bricias matematuka, ®usuka, TeopeTnueckas Mmexanuka, MlHpopmaTHka.
Pe3ynbrarel 00y4yeHus, MOTy4eHHbIE PU OCBOSHUU JUCHUIUIMHBI, HEOOXOIUMBI PU U3yYSHU U CIEIYIOIUX AUCHUIUINH: «Bononoarotoska (mpoduis 1)»,
«KorenbHable ycTaHOBKU (TTpoduias 1)», Mpy BBINOIHEHUH BBHITYCKHON KBaM(UKALIMOHHON paboTHI.



3. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHbI
3.1. CTtpykTypa IMCUUILITHHBI
OO1mast TpyI0EeMKOCTh JUCIUILIHHBI COCTABIISET 4 3a4eTHBIX euHUI, 144 daca.

Pazen nuciMminHel.

Pacnipenenenue TpynoeMKoCTH paszeina (B yacax) 1o Bujgam

Coneprxanne caMOCTOSITEIbHOM

) Sy N
No DopMa IPOMEKYTOUHOI o i 5| § yueOHOM pabOThI paboThl
w arrecramm 884 ¢ Konraxiras o | Komr. | (commamen Neucrouma non. 5.1 u
S
(no cemecmpam) F SO | Jex [Ip | Jla6 | KIIP | UKKII | TTA poib
OCHOBHBIE MMOHSTUS u N3ydeHue TeopeTuuecKkoro u
OHpeI[eJ'IeHI/ISI l'[lpaKTI/I'-IZCI;-(%FO Matcpuajia:
1 | rupporazonunamuku. CBOWCTBa 14 4 2 2 4 - - - 6 - H EIg 6-10.
KUJIKOCTEH 1 ra3oB. BbhIONHEeHE JOMAIIHEr0 3a1aHuS:
[4], Ne 1.1 - 1.6 c1p. 10-11.
M3ydeHue TeopeTudecKoro u
MPaKTUYECKOIo MaT€purajia:
[1], ctp. 15-34.
2 | 'mppocraruka 10 4 2 2 - - - 6 — [2], cTp. 20-28.
BrinonHeHne qoMalIHero 3aJaHust:
[3], Ne 1.1, 1,3, 1.4, 1.6, 1.15, 1.25, 1.38
[4], Ne 2.1 - 2.7 c1p. 14-15.
N3ydeHne TeopeTuuecKkoro u
MPaKTHYECKOr0 MaTepuana:
OCHOBHBIC 3aKOHBI IBIKCHUS _ _ _ _ [1], ctp. 34 -57, 82-93.
3 9 14 4 2 2 4 6 .
KHUJIKOCTEH BrimmonHeHnEe JOMANTHETO 3aJaHHS:
[3], Ne2.1,2.3,2.5,2.6,2.10
[4], Ne 3.1, 3.2 c1p. 21.
I'm JpOCTaTUYECKUE N3ydeHne TeopeTHuecKoro u
CONPOTHUBICHHUS 1 MPaKTHYECKOr0 MaTepuana:
y [1], cTp. 57-147.
4 | pacnpeneneHrue CKOPOCTEH 10 14 4 2 2 4 — — — 6 — B .
BIIIOJIHCHUEC TOMAIIIHETO 3aJaHUsd:
CEYCHHUIO MOTOKA MPH JIBHKCHHUH [3], Ne3.2,3.3,35 -39, 4.1,5.1-5.5
KUOKOCTH B pr6ax [4], Ne 4.1, 4.4.,4,7 cp. 27-28.
N3ydeHne TeopeTuuecKkoro u
5 | JBIKeHUE KUAKOCTH B 9 4 ) 1 ) B B B 6 B Fﬂaﬁ?elcsﬁrzolramp uana.
OTKPBITBIX pyCJIax BrImosiHeHNE JOMAIITHETO 3aJaHUA:
[3], Ne 6.1 -6.7
6 | Hcreuenne XKUIAKOCTH U3 14 4 2 2 4 - - - 6 - U3y4enne TeOpeTHIecKOro u




Ne

n/m

Paznen qucuuruinHel.
dopma MpOMEKYTOUHOU
aTTeCTaIluu
(no cemecmpam)

Bcero
4acoB Ha

pasaen

Cemectp

Pacnipenenenue TpynoeMKoCTH paszelia (B yacax) 1o Bujaam
y4ueOHOI pabOThI

KonrakrHasa

JIek

Ilp

JIa0

KIIP

HKKII

[TA

CP

KonTt-
poib

ConeprxaHne caMOCTOSITEIbHOM

paboThl
(c ykazanuem Ne uctounuka o m. 5.1 u
CTpaHUI] B HEM)

OTBEPCTUM U HACATKOB

IMPaKTUYCCKOIo MaTepuralia:

[1], ctp. 105-117.

BI)II'IOJ'IHGHI/IG JOMAIIHET O 3aJaHus.
[3], Ne 7.1, 7.3, 7.5-7.9

[4], Ne5.1,5.2, 5.12 ctp. 44, 47.

I'mppaBnnuecknii pacyer
COOpPYKEHHUI Ha KaHaIax

N3yueHne TeopeTndeckoro u
MPaKTHYECKOr0 MaTepuaa:

[2], cTp. 159-167.

Brinmonnenue njomaniHero 3agaHus:
[3], Ne 8.1, 8.3, 8.6, 8.9, 8.10.

OunbTpanus

N3yuenue TeopeTudeckoro u
MIPAaKTUYECKOr0 MaTepuaa:

[2], cTp. 190-220.

BeinonHeHne foMalHero 3aJjaHust:
[3], N2 9.3-9.8

Bo3snelicTBre noToka u TBEpAOTO

TCl1a

N3ydeHne TeopeTuuecKkoro u
MPaKTHYECKOr0 MaTepuaa:

[2], cTp. 225-232.

BeinosHeHne fOMalHero 3aJaHust:
[3], Ne 10.1-10.5.
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FI/II[paBJ'II/I‘ICCKOC
MOACIIMPOBAHUC

N3ydeHne TeopeTuuecKoro u
MPaKTHYECKOr0 MaTepuaa:

[2], cTp. 256-278.

BeinonHeHne JOMaIIHETo 3aJaHusL:
[3], Ne 12.1-12.6

DOK3aMeH

36

2,5

33,5

DK3aMeH MPOBOANTCS B YCTHOH opme 1o
OmiIeTaM COrIacHo NporpamMme dK3amMeHa

Hmozo 3a cemecmp

144

16

16

16

2,5

60

33,5

IIpumeuanue:Jlek — nekuuu; IlIp — mpakruyeckue 3aHsaTusg; Jlad — mabGoparopuble paboTsl; KIIP — ayauropHble KOHCYJbTAallMM IO KypCOBBIM
npoekram/padotam; MKKII — wuHauBHayanbHBlE KOHCYJAbTAlMM TIO KYypCcOBbIM mpoekTam/pabotam; IIA — mnpomexyrounas arrectauus; CP —
CaMOCTOSITENIbHAS pabota CTYyJEHTA.



3.2.KpaTkoe coaep:xaHue pa3/iesioB

1. OcHosHble noHAmMuUA U onpeodenenus 2uopo2azoounamuky. Ceolicmea JdcudKocmell U 2a308.

OcHoBHbIE OHATHS U olpeseseHus ruaporasoauHamMuku. Ilpeamer uccnenosanus. IlnoTHoOCTS,
BSI3KOCTb, COKUMAEMOCTb, TEMIIEPATYPHOE PACIIMPEHHE, TIOBEPXHOCTHOE HATSHKEHUE, KAIUJUIAPHBIN
3 QeKT, BCIIEHUBAEMOCTb, UCTIAPSIEMOCTh, PACTBOPUMOCTH T'a30B.

2. I'uopocmamuxa

I'unpocratuueckoe naBiaeHue. Cuila CyMMapHOIO JaBJCHHUS Ha IUIOCKME MoBepxHocTH. Cuiia

CYMMAapHOT0 JJaBJICHMs Ha HUIMHIPUYECKUE IOBEPXHOCTH. 3aKOH ApXHUME/a U €ro MPUIIOKEHHUE.
3. OcHogHble 3aKOHbl 0BUNCEHUSL HCUOKOCTEN

OcHOBHbIE TOHATUS O JABW)KEHHUU JKMJIKOCTH. YPaBHEHHE IIOCTOSHCTBA pacxoia. Bujel
JBUKEHMSI JKUJIKOCTEH M Tra30B. YCTAHOBUBIIEECS M HEYCTAHOBMBILEECS, DPABHOMEpPHOE U
HEpPaBHOMEPHOE, HAMlOPHOE M O€3HANoOpHOE, MOTEHLUMAIBbHOE M BUXPEBOE, JIAMUHApHOE U
TypOyneHTHOe. YpaBHeHue bepHymM s 3J€MEHTapHOM CTPYMKM HACATbHOM KHUJIKOCTH.
Pemenune 3amad  THIpPOMEXaHMKM Ha OCHOBE Teopuu moaobus. IlpuBeneHue cucreMsl
mipdepeHInanbHbIX  YpaBHEHUW THJIPOMEXaHMKM K  Oe3pasmepHoMy Buay. Kpurepuu
TUAPOMEXaHUYECKOTO MoA00us. YpaBHeHUE bepHyuH 1715l TOTOKA peaIbHOM KUIKOCTH.

4. l'uopocmamuueckue conpomusieHus u pacnpeoenenue CKopocmel no ce4enuio nomoKa npu

08UICEHUU AHCUOKOCIU 8 MPYOax

Pacuer wumwxeHepHbix cucreM. Pacuer TpyOompoBomoB. MeTtoauka pacuera MPOCTBIX
TpyOOTIpOBOIOB. MeTo/MKa pacuera CIOKHBIX TPYOOIPOBOIOB. AHATMTUYECKHE W TPapuuecKhe METOIpI
pelLeHns 3a1a4 TI0 pacdeTy TpyOOorpoBo/HbIX cucreM. [lotepu Hamopa Ha TpeHue Mo JUIMHE TPYOOIpOBO/IA.
Pacripenienenyie ckopocTeii 1o CEUEHMIO MOTOKA. [ MapaBIUYecKHuil pacyeT HamoOpHBIX TPYyOOIPOBOIOB.

Mectuble motepu Hanopa B Tybax. KaBuTamus. I'mapasnuueckuii yaap B Tpybax. dopmyna
Kykosckoro. Ilpsamoii W HenpsMOM TIHMAPABIMYECKUN yaap. MeToapl NpeaoTBpaIEeHUs
TUIPaBINYECKUX YIAApOB.
5. [lsuorcenue xcudKocmu 8 OmKpbImMulX PYCiax

®opmymna [le3n. opmynbl st onpenenenus koddgdunuenta [1lesn. OCHOBHBIE 3aBUCUMOCTH
JUIS TUJPABIMYECKOro pacyera kaHayioB. dopma mornepeyHoro cedeHus kaHana. ['uapasnnueckue
pacueTsl KaHaJIOB 3aMKHYTOTO ceueHusl. Pacripenenenue ckopocreil B KaHaIax.

6.Hcmeuenue dcudKocmuy u3 omeepcmuil U Hacaokos

Hcredenune XUIKOCTH U3 MajbIX OTBEPCTUI B TOHKOW CTEHKE cocyna B atmocdepy. Mcreuenue
KUAKOCTH M3 OonbIMX OTBepcTuid B atmochepy. Hcreuenue mojn ypoBeHb. Mcreuenue wu3
HACa/IKOB, U3-TIO]] LIIUTA.

7. l'uopasnuueckuil pacuem coopylceHuli Ha KaHanax

MecTHble CONMPOTHUBICHUS B OTKPBITBIX pycnax. Pemerku. Bomocnusbl. BiusiHue 60xoBOTrO

C)KaTHs U 3aTOTUICHUS! BOJOCIUBOB. BogomepHblie TOTKY.
8. Qunbmpayus

OcnoBuble nousaTus. Kosdounuent dunprpanuu. Jlamunapuas u typOyneHTHas GuibTpaius.

[IpuTOK rPYHTOBOM BOJIBI K COOPY>KEHUSIM.
9. Bo3oeticmsue nomoka u meepoozo meina

JlaBnenue mnotoka Ha mperpany. CompoTuBieHue Tend B >KuakocTH. (OOTekaHue Miapa.

I'unpaBnuueckas KPymHOCTb.

10. Tuopasauueckoe mooeauposanue
I'unpaBnuueckoe momobue. MojenupoBaHne TEYEHHH B  HAMOPHBIX  TPyOOMpPOBOAAX.
MonenupoBaHue paBHOMEPHBIX TEUEHUH B OTKPBITHIX HEPa3MbIBAEMBIX pyciax.

3.3. Tembl NpaKTHYECKUX 3aAHATHI

1. Pacuer OCHOBHBIX CBOMCTB KHAKOCTH (2 yaca).

2. Pacuer nporecca pacnbUIMBaHUS XKUAKOCTH (2 gaca).

3. TloctpoeHue sHepreTHUECKUX JIMHUH MOTOKA C YUETOM MOTEPh MO JUTMHE U B MECTHBIX
COIPOTHBJICHUSX (2 "aca).

Onrumuzanus yria packpsitus nuddysopa (2 gaca).

Pacuet npocroro Tpybonposoza (1 yac).

[Ipo¢punupoBanue comna (2 yaca).

o0k~



7. llomydyeHue uuces 1oa00MsI METOIOM aHAIM3a Pa3MEPHOCTEN HA OCHOBAHUU T - TEOPEMBI.
YpaBHenue moaoowus (2 yaca).

I'uapaBirueckue MOTepy U NPUHIMIBLI UX pacyeta (1 gac).

OcHoBHOE ypaBHEHHE ruapocTaTuku. OnpeaencHue CUibl JaBlIeHNs Ha IUIOCKUE U
KpUBOJIMHEWHbIE cTeHKH (1 dac).

10. OtHocuTenbHbIH MOKOH xuakocTH (1 gac).

© o

3.4. Tembl 1a00paTOPHBIX padoT

1. BBognoe 3ansrue. Onucanue ruapocrenga ['C. M3mepeHune ckopocTeil ABMKEHUS KUIKOCTH.
Onpenenenre 3aBUCUMOCTH BSI3KOCTH BOJIbI 3aBUCHUT OT €€ TeMIleparypsl (4 Jaca).

2. V3mepeHne CTaTUYECKOTO JAaBJIEHUS JKUJIKOCTH B IJIaBHO CYXKAIOUIUXCA U PaCIIUPSIOMIMXCS
TpyOax. MccnenoBaHue pesKUMOB TEUEHUS KUAKOCTH (4 "aca).

3. Omnpenenenne 06JaCTH COMPOTHUBIIEHUS, KOTOPOE COOTBETCTBYET TYpOYJEHTHOMY TEUEHHIO
KUAKOCTU. JIBIKEHHE KHUIKOCTH B TpyO€ NEPEMEHHOro cedyeHHs. | 'napaBiudeckue NOTEepH IpU
JBKEHUH BSI3KOM KUIKOCTH. (4 gyaca).

4. UcredyeHue >XMIKOCTH 4epe3 Kpyrjoe, KBaJpaTHOE M TpeyroibHoe oTBepctue. lcreuenue
KUJAKOCTH U3 BHEIIHETO0 UWIMHIPUYECKOro Hacajaka. lcredeHne KUAKOCTM W3 BHEIIHEro
cyXaromiero Hacajaka. MccienoBanue npoiecca HCTEUEHUSI )KUIKOCTH Yepe3 OTBEPCTHS U HACAJIKH.
Kasuranus B motoke »)uakoctu (4 gaca).

3.5.PTP
Y4eOHBIM MJIaAHOM HE IPETYCMOTPEHBI.

3.6. TemaTnka KypcOBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoit  mpoekt/kypcoBass  paboTra  y4eOHBIM  IUIAHOM  HE  NPEIyCMOTPEHBHI.



3.7. CooTBeTCTBHE pa3/ie10B JUCHHUILIMHBI H (POPMHUPYEMBbIX B HUX KOMIIeTeHM I

Homep u HanMeHOBaHME PE3yabTATOB 00pa30BaHUs Wnnexc
DopMBI KOHTPOIIA
T10 TUCUIUTITIHE KOMITETEH
(B cOOTBETCTBHH C pa3zenoM 3) uH 9 | 10
3HaTh:
OCHOBHBIE TIOHSITHS W METOABl MaTeMaTHYECKOI'O
aHaJM3a, AHAINTHYECKOW TEOMETpHU M aireOpsl, OIK-3.2 Tect «Kpaeble ycroByst pu pertieHnn 3aaa4 [ T71»
JIICKPETHOM MaTeMaTHKH, TEOPUH BEPOSTHOCTEH H -
CTATHCTHKH
AMEHTAJIbHBIC TIOHSATHS, 3aKOHBI M TEOPHHU I1K-3.2. . .
bysn L s P OIIK-3 Kourtponbhas pabora «CBoicTBa KUAKOCTEH
KJIACCHYECKOW M COBpEMEHHOH (H3MKM B 00nacTu
W ra3oB
MEXaHUKH
OCHOBHBIE TOHSTHSI, TEPMHHBI M 3aKOHBl XHUMHH,
COBpEMEHHbIE KOHCTPYKIIMOHHbIE MaTepuanbl U ux |OITK-3.2. JlabopaTophas padota Nel
(U3MKO-XMMHUYUECKHE CBOMCTBA
OIIK-3.2. Tect «Pacuer gaBieHus )KUIKOCTH HA
TOCYIapCTBEHHYI0  CHCTEMYy  CTaHAapTU3allvy,
TBEPbIC IOBEPXHOCTH)
MEXIYHApOIHbBIE CTaHAAPTHI
Ymern: .
OCYIIECTBIIATh aHAIU3 JAaHHBIX, HEOOXOAMMBIX i | OIIK-3.2.
pelieHusT  TMOCTAaBIEHHBIX  3adad  YIPaBJICHUS JlabopaTopHast pabora Ne2
TEXHUYECKON CUCTEMOM
. Tect «TeueHue ra30B 10 KaHaaM IIEPEMEHHOTO
UCTIONB30BaTh B INIPAKTUYECKOM  JESTENBbHOCTH
o o o OIIK-3.2. CEHCHHSD
IIpaBWJIa JIEIOBON YCTHOH M MMUCBMEHHON peuu
OIIK-3.2. KonTponbnas padora «/Iuddeperimanstoe
paboTaTh ¢ METOaMH peLIeHHs HECTaHAAPTHBIX P P Hu
YPaBHEHHE HEPa3pbIBHOCTI
3a1a4
MIPUMEHATh COBPEMEHHbBIE METOABI HCCIIEIOBAHUS
P P A A ’ KonTponbnas padora «Koapduiment
IIPOBOUTh TEXHWYECKHE HCHbITaHus, oueHuBaTh |OITK-3.2. (UTHTpaLI
PE3yAbTaTHl BBIIOJHEHHON paboTh P
0()OpMIIATH NPENCTaBIATh U okyaneBaTh | OITK-3.2.
bop ’ ez . A A X JlabopaTopHas pabora Ne3
PE3yAbTaTHl BBIIOJHEHHON paboTh
IUTAHUPOBATh U yIaCTBOBATh B POBEICHUI
IUTAHOBBIX UCIIBITAHUI TEXHOJIOTUIECKOTO OIIK-3.2. X JlaGopaTophast paGota Ne4

000pyIOBaHUSI.




4. KOMIIETEHTHOCTHO-OPUEHTHUPOBAHHBIE OIEHOUYHBIE MATEPHAJIBI
JUISI TEKYIIEETO KOHTPO.JIS1 YCOIEBAEMOCTHU U MPOMEXKYTOYHOM
ATTECTALIMM MO JUCIHUATIINHE

4.1. Tekymuii KOHTPOJIb YCIIEBAE€MOCTH I10 JMCIUIIIHHE:

— TECTBI:
1. Tect «KpaeBble ycnoBus npu pertienny 3ana4 [T /1»
2. Tect «Pacuer naBneHUs KUAKOCTH HA TBEPIbIE TOBEPXHOCTH
3. Tect «Teuenne ra3oB 1o KaHajiam EPEMEHHOTO CEYEHHUSD>
— KOHTPOJIbHBIE pabOThI:
1. KontponbsHas pabota «CBOMCTBA )KUAKOCTEH U Ta30B»
2. KontpospHas padoTa «/luddepenimansHoe ypaBHEHHE HEPa3PhIBHOCTI»
3. KowntponpHas padota «KorhdummenT GpubTpamnuim
— 3a1muTa JabopaTOpHBIX padoT.

bannbHO-peUTHHIOBasA CTPYKTYpa AUCLUIUIMHBI SIBISIETCS IPUIIOKEHUEM A.

4.2. IlpoMe:xxyToUyHas aTTecTALMSA 10 AUCHUILIMHE (YACTH AUCHUILIIMHBI):

OK3aMeH.
Ornenka ompenaenseTcs B COOTBETCTBUM ¢ [lososkeHneM o OaIbHO-PEHTHHTOBOM CUCTEME ISt
crynentoB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U SK3aMEHAIIMOHHOW COCTABJISIOIINX.

IIpumeuanue: OneHOYHBIE MaTepuaabl MO JUCHUILIMHE TMPUBEACHBI B (OHIE OLIEHOYHBIX
marepuanon OITOIL.

5. YHEBHO-METOAUYECKOE OBECIHEHEHUE JUCHHUIIJIMHBI
5.1. [leyaTHbIe U 3JTIEKTPOHHbIE U3IAHMS:

1. T'mapaBimka, rHAPOMAIIMHBI M THAPONPHUBOALI : Yy4eOHHMK /I CTYAeHTOB BTYy30B / T.
M. bamrra [u gp.]. - 2-e usn., nepepad. - penp. BocrpousBeneHue u3a. 1982 r. - M. : Anwsnc, 2013.
-423 c.

2. Mopryunos, K. II. T'ugpasnuka [DnektpoHnsiii pecypc] : yue6nuk / K. II. MoryHoB. -
DONEeKTpOH. TEKCTOBbIE  JaH. — CIle. : Jlams, 2014. - 288 ¢ - URL:
https://e.lanbook.com/reader/book/51930/#1

3. IlpuMepsbl pacueToB MO ruApaBIMKe : yued. mocodue A CTPOUTENbHBIX CIeHaTIbHOCTEN
BYy30B / A. JI. Anbtiryns [u ap.] ; mon pen. A. JI. AnpTiiyins. - penp. BocnpousBeaeHue u3a. 1976 r.
- M. : Anpsnc, 2013. - 255 c.

4. CrapoBepoB, B. B. I'ugporazogunamuka : yue0. mocobue / B. B. Craposepos, JI. B.
Poroga, JI. B. CrapoBepoBa. - Bomxkckuit : @ununan [OYBIIO "MOU (TY)" B 1. Boxckom, 2009. -
73 c.

5.2 JIuneH3MOHHOE ¥ CBOOOJHO PAacIpOCTPaHsieMOe MPOrpaMMHOe odecrnedeHne:
Microsoft Word, Microsoft Excel, Power Point.

5.3. UHTepHeT-pecypchbl, BKIOYasi npodeccnonaibHbie 0a3bl JaHHBIX U HH(OPMAaLMOHHbIE
CIpPaBOYHbIE CHCTEMBI:
VHuBepcuterckas nHpopmannontas cucrema «POCCHS» https://uisrussia.msu.ru
CnpaBouHo-nipaBoBas cucteMa «KoncynpTant+y» http://www.consultant-urist.ru
CnpaBouHo-nipaBoBas cucrema «["apant» http://www.garant.ru
bazamannbix Web of Science https://apps.webofknowledge.com/
baza nannbix Scopushttps://www.scopus.com
[Moprain oTkpeITEIX MaHHBIX Poccuiickont deneparuu https://data.gov.ru


https://e.lanbook.com/reader/book/51930/#1
https://uisrussia.msu.ru/
http://www.consultant-urist.ru/
http://www.garant.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://data.gov.ru/

baza OTKpbITBIX JaHHBIX MwuHuCTEpCTBA Tpyda M COLMANbHOM  3amuTel PO
https://rosmintrud.ru/opendata

baza nanneix Hayunoit anexrponnoii oubnnorexu eLIBRARY.RU https://elibrary.ru/

ba3a nannbIX npodeccHoHaNbHBIX CTaHAAPTOB MHUHUCTEPCTBA TPYyla ¥ COLMATBHOMN 3aIUThI
P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

basbl manHbix MUHHCTEpCTBA 9KOHOMUYECKOT0 passutus PO http://www.economy.gov.ru

baza otkpeIThix qanHbIX Pochuamonutopunra http://www.fedsfm.ru/opendata

OnekrpoHHas 6a3a manHbix «M3parenscTBo Jlanb» https://e.lanbook.com

®denepanbHas rocynapcrBeHHas MH@opmanuroHHas cucreMa «HanumoHanbHasi 3MeKTpOHHAs
oubnmorekay» https://H36.pd

HarpionansHsiit noptan ornaitd ooyuenust «OTKpbeIToe 00pasoBanue» https://openedu.ru

DnexkrponHas 6a3a ganubIx "Polpred.com O630p CMU" https://www.polpred.com

Odunmaneupiii  caiit @enepabHOTO areHTCTBA IO TEXHUYECKOMY PETYJIUPOBAHUIO W
meTpostoruu http://protect.gost.ru/

OnektponHas oudnmmoreka MOU https://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJINHBbI

HGKHI/IOHHBIG N MPAKTHYCCKUEC 3aHATHA IIPOBOAATCSA B y‘-Ie6HBIX AYJUTOPUAIX, CHa0OKEHHBIX
o0opynoBaHWeM [UIsl TOKa3a OOy4aloUMX MaTepHalioB, CPEJICTBAMHU 3BYKOBOCIIPOU3BEIEHUS,
JIOCKOW ayIUTOPHOM, 00OpyAOBaHUEM ISl TPEACTABJICHHS TMPE3CHTAMK (TUIa3MEHHas MaHelb,
MePCOHANTBHBIA KOMITHIOTED).

JlaGoparopHble 3aHATHS MPOBOJIATCS B JabopaTopuu «[ MIpoMexXaHUKN», CHAOKEHHOM:

- YHUBEpPCAIbHBIM  THUAPOCTEHAOM, pa3paboTaHHbIM B KyilOblllIeBCKOM  aBHAlMOHHOM
uHCTUTYTe Ha Kadeape «TemnoTexHWKa W TEIUIOBBIE IBUTATENN» COBMECTHO C OTpaciieBOi
Hay4HO-HCCIeA0BaTeNbCKOM aboparopueit Ne 9 . Tlo ruapocTeHIy TMOJY4eHO aBTOPCKOE
ceunerenbcTBO Ne 521488, aBropsl: Mepkynos A.IL., lllep6ak B.b,

- TUJIPABINYECKUM JIOTKOM, pa3padoTaHHbIM B ¢mmane MOU B r. Bomkckom.


https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
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https://ntb.mpei.ru/e-library/index.php

IIpuioxenue A

BAJUIBHO-PEUTUHI'OBASI CTPYKTYPA JUCHUILJIMHBI
I'mpporaszonuHamuka

(Ha3BaHME AMCLIUIUIHHBI)

Hepeqeﬂb KOHTPOJIbHBIX MCPOHpI/IHTI/Iﬁ TEKYHIEro KOHTPOJISA yCII€eBAEMOCTH IO JUCIUIIJIMHE!

KM-1 Tect «Kpaeble ycrnosyst nipy pertienyn 3ana4 I T[»

KM-2 KontpomnpHas padora «CBOHCTBA KHUIKOCTEH U Ta30B)

KM-3 3ammra jaboparopHoii paboTsr Nel

KM-4 Tect «Pacyer naBieHHs KUIKOCTH HA TBEPJIbIC TIOBEPXHOCTI
KM-5 3armra 1abopaTopHOid paboTh! No2

KM-6 Tect «TedeHue ra3oB Mo KaHATIAM TEPEMEHHOTO CEUEHHSD>

KM-7 Konutponshas pabota «/lubbepeHmanbHoe ypaBHEH S HepasphIBHOCTID
KM-8 Konrponbhas padora «Koapduuuent Gpunbrpanmmy

KM-9 3armra 1abopaTopHoii paboThl No3

KM-10  3ammra naGoparopHoii pabotst Ned

Bua npomeskyTouHO# aTTecCTALMH — SK3aMEH.

TpynoemMKoCTh JUCIUIUINHBI = 4 3.€.

Howmep Pasnen TUCIUIUIMHE Munexc|KM-1|KM-2 |KM-3 | KM-4 | KM-5 | KM-6 | KM-7 [KM-8 | KM-9 [KM-10| Ox3amen
paszena KM:
OcHOBHEIE MMOHATHSA u
ONpEACICHUS
1 rugporazonuHamuky. CaoiictBa | + + +

JKUJIKOCTEN U Ta30B.

2 I'uapocratuka + +
OCHOBHBIE 3aKOHBI IBHKEHUS

3 ’ A + |+ +
JKHJIKOCTEH
I'mapocraTtuueckue
COIIPOTHBIICHUS U pacrpeereHne

4 CKOPOCTEH IO CEUYEHUIO ITOTOKA + + + +
MIpU IBIKEHUHN )KUIKOCTH B
Tpybax

BIDKEHHE KHIKOCTHA B OTKPBITHIX

5 (A A P + |+ | +
pycmax

6 Hcreuenne xxuakocTu us +

OTBEPCTHUI U HACAKOB

7 I'mppaBianueckuii pacuer

COOpPYKEHMI Ha KaHajax +
8 dunprpanys +
9 Bo3znelicTBue noTtoka u TBEPIOro +
Tena
10 | TuapaBaMveckoe MOIETUPOBAHNE +

MuHumansssiii 6amnza KM | 4 4 2 4 4 2 4 4 6 6 20

MakcuManbHsbli 6am3a KM | 6 6 4 6 6 4 6 6 8 8 40




MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpPeKAeHHe
BbICIIEr0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Pduianan PI'OY BO «<HNY «MDHN» B 1. BoslzkckoM

Hanpasienue noarorosku: 13.03.01 TerioaHepreTuka u TenjJa0TeXHUKA

HaumenoBanue oOpa3oBaTe/ibHOW mnporpammbl: TemnsiodHeprernyeckue CHUCTEMbI U
uugpoBblie TexHosornu, UHTEIeKTyalbHAsE pacnpeaeieHHass dHepreTuka, [{ugpossbie
CHCTEeMbI YNIPABJIEHUS] TEXHOJIOTHYEeCKHMH MPoLeccaMu

YpoBenb o0pa3oBanusi: GakajgaBpuaT

®opma 00yueHHsI: OUHAaSA

OneHo4Hble MaTepuaJibl 10 ITMCHUIIJIMHE

Bb1.0.15 I'maporazoanHaMHuKa

Bouxexkuii 2023



OneHouHblE MaTepHallbl 10 JAWCHUUIUIMHE TPEAHA3HAYEHbl MU OLEHKU: JOCTHXKEHUS
OoOy4JaloIMMHUCSl  3alJIAHUPOBAHHBIX  pEe3ylbTaTOB  OOydeHHs 1O  JUCHUIUIMHE, JTamna
(bopMHpOBaHUS 3aIUIAHUPOBAHHBIX KOMIIETCHIIMN U YPOBHS OCBOCHUS TUCIUILINHBI.

OueHoYHbIE MaTEpUAIIbl 110 JUCLUHUILIMHE BKJIIOYAIOT OLICHOYHBIE CPEICTBA JJI IPOBEICHUS
MEPONPUITUH TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTeCTalUH.

OHGHO‘IHLIG cpeacrBa il OLCHKH  3alllITaHMPOBAHHBIX PE3YJIbTATOB O6y‘ICHI/IH 110
AUCHUIINIMHE, COOTHECCHHBIX C MHAUKATOpAMU JOCTUXKCHUA KOMHGTGHL{HﬁZ

Kongsl
WHJUKATOPO
3arIaHMpOBaHHBIC PE3YJIBTATHl O0YICHHS B

10 JUCLUTIINHE JIOCTHKEHHU
i
KOMIIETEHI]
5971

OneHoyHoe CPeaCTBO
(THII 1 HAMMEHOBAHUE)

3HATh:

OCHOBHBIE TIIOHATHS W METOJbl MAaTEeMaTUYECKOI'O
aHaJln3a, AHAJIUTUYECKOW TE€OMETpUU U anredpsl,
JUCKPETHOM MaTeMaTHKH, TEOPUU BEPOSATHOCTEH U

Tect «Kpaesble ycroBus npu
OI1K-3.2 pemerny 3amaq [T/ [»

CTaTUCTUKH

(dbyHIaMEHTaNIbHBIC TIOHATHS, 3aKOHBI W TEOPUH KoHntposbHas padota
KJIACCUYECKOW M COBPEMEHHOM (PU3MKU B 00J1acTH OIIK-3.2 «CBoMCTBA KUAKOCTEN U
MEXaHUKH rasoB

OCHOBHBIE TMOHSTHUS, TEPMHUHBI U 3aKOHBl XUMHH,
COBPEMEHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl M HX OIlK-3.2 JlaGopatopHas pabora Nel
(U3UKO-XMMHYECKHUE CBOICTBA

Tect «PacueT naBieHus

rocy1apCTBEHHYIO CUCTEMY CTaHIapTHU3aLUH, OIIK-3.2 JKUIKOCTH Ha TBEPIbIE
MEXIyHApOAHbIE CTAHIAPTHI ' MTOBEPXHOCTU»
YmMmeTh:

OCYILIECTBIATh aHAJIM3 JAHHBIX, HEOOXOAMMBIX IS
pelieHus IIOCTaBJICHHBIX 33Jlady  yIpaBJICHU:A OIlK-3.2 Jlaboparopuas padota Ne2
TEXHUYECKON CUCTEMOM

Tect «TeueHue ra3oB 10

UCMOJb30BaTh B NPAKTUYECKOH  J€SITEIbHOCTU OIK-3.2 KaHasIaM IIEPEMEHHOTO
IIpaBUJIa JEJIOBOM YCTHOW U MMCBMEHHOU PEYH ' CECUCHUS»

KonTponbnas padota
paboTaTh ¢ METOJaMU PEIIEHUs] HECTAaHIAPTHBIX OIK-3.2 «InddepeHrmansHoe
3aja4 ' YpaBHEHUE HEPA3PBIBHOCTID®
MPUMEHSITh COBPEMEHHBIE METOJAbl HCCIeI0BaHUS, KonTponbHas padora
IIPOBOAUTH TEXHUYECKHE HCIIBITAHUS, OLICHUBATh OIIK-3.2 «Koapdunuent
pe3yJIbTaThl BHITOJHEHHOW paboThl buIbTpaun»

O(bOpM.HHTL, MMpEACTaBJIATh u JOKJIaAbIBATh

. OIIK-3.2 JlaGopatopnas pabota Ne3
pe3yIbTATHI BBIIOJHEHHON pabOTHI

IIaHUPOBATh U Y4aCTBOBATH B IIPOBCACHUN
IJTAHOBBIX UCIBITAHUN TEXHOJIOTUYECKOTO OIIK-3.2 Jlaboparopnas padota Ned
000py/IOBaHUsI.

Copepxanue oneHouHbIX cpeacts. lllkana u kpuTepuu oneHnBaHusA

Tect «Kpaesble yciioBusi npu perennu 3aga4 I'T /1»
2




Tect cocTouT U3 6 Bonpocos. Bpems BbINOIHEHHS 5 MUHYT.
[Ipumep BapuaHTa TecTa:

1. YkaxkuTe METOABI pELICHUS] MHKEHEPHBIX 3aJ1a4M U JaiiTe aHaIU3 KaXI0MYy METONY:

- AHAJUTUYCCKHA METOJI, SKCIICPUMEHTAIbHBIA METOJ, TpapUIeCKHl METOM, YUCIICHHBIH
METOA, METO, TeOpI/II/I HOI[O6I/I$I, MCTO/L BHCKTpOFI/II[paBHI/IHCCKOfI AaHaJIOTHUH,

- SKCIEPUMEHTAIBHBIH METOJ, TIpapUYeCKHil METOA, METOJA TEOPHH IOA00HUsSA, METOJ
AIIEKTPOTUPABINICCKON aHAIOTHH;

- QHAIUTUYECKUH MeToJ, TpadUYeCKUil METOJl, YHMCICHHBIA METOJ], METOJ TECOPHH
OI00HS;

- TpaduYeCKHMl METOJ, YHCICHHBIA METOJl, METOJI TEOPUH IOJO0OHs, METOJ
AIIEKTPOTUPABINICCKON aHAIOTHH;

- QHAJIMTUYCCKUH METOJ, SKCIICPUMECHTAIBHBIA METOJ METOJ 3JICKTPOTHIPABINYCCKOM
aHaJIOTHH.

2. CpenHsis CKOpOCTh IOTOKa V ompeaensaeTcs mo Gopmyie):

1) V=Qlw;
2) V=QIt;
3) V=olt.

3. HBI/I)KGHI/IC KHUIAKOCTH, IIpU KOTOPOM B JTAHHOU TOYKE pyciia 1aBJICHUC U CKOPOCTH HE
H3MCHAIOTCS BO BpECMCHH, HA3bIBACTCS .

1) HeyCTaHOBHMBIIMMCS;
2) TaMUHApPHBIM;

3) TypOyIEeHTHBIM;

4) yCTaHOBHBLIMMCSI.

4. dopmymna V=Ff1(X,y,z,t) onmuceiBaeT 1BHKEHHE KUIAKOCTH:

1) ycraHoBuBIIEECS;
2) HEyCTaHOBUBIILICECS;
3) TypOyneHTHOE;

4) naMHHApHOE.

5. UYro Takoe XMBOE ceueHHE ®?
1) ceuenue, KOTOpoeE MEPIEHAUKYIAPHO B KAXKI0W TOUKE CKOPOCTH YACTHUL] TOTOKA
KHUJIKOCTH;
2) ceueHue, KOTOpOE MapajiebHO B KXKAOH TOUKE CKOPOCTH YACTHIl TOTOKA
KHUJIKOCTH;
3) ceyeHue, KOTOPOE PACHOIOKEHO MOA 45 © K HOTOKY >KUKOCTH.
6. Kakne yacTHIIbl )KUIKOCTH UCTIBITHIBAIOT HANOOJIBIIIEE HATIPSHKEHHUE CHKATHS OT
JeMCTBUS THAPOCTATHUECKOTO JAaBIeHU?
1) Haxomsmuecs Ha THE pe3epByapa;
2) Haxojsmuecs Ha CBOOOIHOM MOBEPXHOCTH;
3) Haxojsmuecs: y O0KOBBIX CTEHOK pe3epByapa;
4) HaxoasIIMeCs B LIEHTPE TSXKECTH pacCMaTpUBaeMOro 00beMa KUAKOCTH.

[To pe3ynbTaTaM TeCTUPOBAHUS BHICTABIISICTCS:
* v
— 6 Oayua, ecu MPaBUIILHO BEITIOMHEHO He MeHee 90% 3a1aHuid.
— 5™ 6amna, eciu MPaBUJILHO BBINOJIHEHO HE MeHee 80% 3amanuii;
— 4™ Gamn, ecnu MPaBUJILHO BBIMOJIHEHO HE MeHee 50% 3amanuil.

KonTtpouabHnas padora «CBoHCTBa )KUAKOCTEH 1 ra3oB»
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KoHnTtponbnas padota conaepxut 4 3agaun. Bpems BeimosHeHus 45 MUHYT.
[Tpumep BapuaHTa KOHTPOJIBHON PaOOTHI:

1.1. O6bsacHUTE NPUPOTY CHII BA3KOCTU B JKUIKOCTSIX M razax. Chenaiite CpaBHUTEIbHYIO
OLICHKY TEKY4€CTH BOJIbI M BO3]lyXa, TeMmiieparypa kotopbix 7' =293 K.

1.2. OObsICHUTE XapaKTep M3MEHEHUS TUHAMUYCCKON BI3KOCTH (u/uo) sl KameabHBIX
HEC)KUMAEMBIX KUIKocTel, ecnu T/To > 1. Ucnons3ys smmupuueckyio dopmyny wuo = (7/To)",
OTIpeeNIUTh U3MEHEHNE TUHAMUYECKOM BSI3KOCTH BO3/yXa MPHU YBEIWYCHUH €r0 TeMIEpaTyphl B 3
paza (T/To = 3).

[TpunsaTs 3Hauenue 7o =114 K; n=0,75.

1.3. ®opmyna, nonydeHHass CTOKCOM, MO3BOJISIET ONPEASIUTh JMHAMUYECKYIO BSI3KOCTD

JUIS citydasi OOTeKaHuUs apa BA3KOU )KHUIKOCTBIO:
p= Erzg(po - p)-
9 u

OnpenenuTs 3HaUYECHUE K JUIA KUIKOCTH C IUIOTHOCTBIO p = 800 KF/M3, eciu B Hell 0e3
BpaIlleHHs OMycKaeTcs cTaabHoM mapuk (po = 7 800 xr/m®) pamuycom I = 3 MM ¢ HOCTOSIHHOI
ckopoctbio U= 0,1 m/c.

1.4. Ouenuts BpeMs OCEIaHUS C TOCTOSSHHONW CKOPOCTHIO YTrOJIbHOM MBUTH B OyYHKEpe
BBICOTOH h = 4,2 M 1npu jaBiieHHU CyXoro Bo3ayxa B HeM p = 974 rlla u temneparype t = 10 °C.
HpI/IHs[TI,é 4TO MBUTMHKU o0yanatT dopmoii mapa auamerpom d = 0,05 MM U IJIOTHOCTBIO pn = 1
440 xr/m”.

ITo pe3yjibTaTaM BBIIIOJHCHUA KOHTpOJ’IBHOﬁ pa6OTBI BBICTaBJIACTCA:

— 6" 6awIoB, eciu BO BCEX YETHIPEX 3a/1a4ax XOJ PELICHUs BEPHBIM, MONydeHbl HPABUIIbHBIE
OTBETHI;

— 5™ 6annos, eciu [Ba 3aJaHKs U3 YETHIPEX BBHITIOMHEHBI IPABHIIBHO, @ B ABYX APYTHX XO.
pEeLICHUS BEPHBIH, HO €CTh HErpyOble OIIMOKH WM PEIlICHHE HE 3aBEPIICHO;

— 477 Ganna, eciu [1Ba 3aaHUs U3 YETHIPEX BBINOJIHEHBI IPABHILHO, @ OCTAILHBIE JBA MO0
HE pelICHBI, 00 pelIeHne HayaTo, HO HEeT MPOABIKEHHS JUTS TOCTH)KEHUS Pe3ylbTaTa,
100 B 3THX 33JaHUAX JOMYILIEHBI IPyOble OINOKH.

3ammura jgaboparopHoii padorel Nel Beognoe 3anarme. Onmcanue ruapocrenga ['C.

W3mepenune ckopocTeil ABMKEHHUS >KUAKOCTU. OrpeneneHue 3aBUCHMOCTH BS3KOCTH BOJIBI

3aBUCHUT OT €€ TEMIIEPATYPHI.

[TpriMepsl BOIPOCOB /1711 3AIUTHI:

1. TTouemy ABMKEHHE BOJBI HA paOOYEM y4YacTKe CUMTACTCS yCTAaHOBHUBLIMMCS?

2. Kak onpenensiercst 00beM (Macca) V BoIBI IPU U3MEPEHHH e pacxoa’?

3. Ilouemy pacxon BOIBI HU3MepseTcs 3a IpenesamMu pabodero ydvacTtka, a B pacderax
NPUHUMAETCSI PaBHBIM PACXOJy B C€UeHUH 27

4. Tloyuemy B JBIKYILEHCS BOjJ€ JaBI€HUE TOPMOXKEHHUs OOJbIlle CTAaTHUECKOTO JABICHHS B
ATOM Ke TouKe?

5. IloueMy IJIOCKOCTh OTBEPCTUSl TPHEMHHUKA JIaBJICHUS TOPMOXKEHHUS JOJDKHA OBITH CTPOTO
NEePIEeHIUKYJIIpHA BEKTOPY CKOPOCTH Haleraromed CTPYyWKH >KUAKOCTU WM raza’?

6. Kak ompenenstorcss KOOpJUHATHI TOYEK YCTAaHOBKM IPUEMHHUKA JIABJICHUS TOPMOXKEHHS B
CEYeHUHU TpyObI?

7. IloueMy mpu JBMKEHHHM BOJBI IO TPyOe ee CKOPOCTh Ha Oocu TPpyObl MakcHMajbHas, a y
CTEHKH OJTM3Ka K HYJO?

8. Ilpu Kakux YCIOBHSX JaBJIEHME TOPMOXEHHUs ObLIO ObI OAMHAKOBBIM I BCETO IMOTOKa B
CEYeHUU TpyObI?

9. Jlnst yero onpenensieTcss cpeHeo0beMHasi CKOPOCTb JBMXKEHUS?

10. Kak 1oka3aTh TOCTOSHCTBO CPETHEOOBEMHOW CKOPOCTH BOJABI  BO BCEX CEUEHHSX
pabouero ydacTtka?

ITo pe3ynbTaTramM 3amuThl JTAOOPATOPHOUN pabOTHI BEICTABIISETCS:
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*
— 4 Oamnna, ecii Ha BCE BOIIPOCHI JAaHBI IPABUJILHBIE OTBETEI, 0€3 HEIOUETOB;
b 2
*%
— 3 Oamna, eciii Ha BCE BOIMPOCHI JaHBI OTBETHI, IIPH ITOM CYMMapHO JOMYIIEHO HE Oojee
JIBYX OIINOOK;
*kk
— 2 Oami, ecliM HE MEHEE YeM Ha TOJIOBMHY BOIMPOCOB JAaHBI MPABWIBHBIC OTBETHI, JTHOO
IIPH OTBETE YaCTO JOMYCKAIMCh OIIHMOKH.

Tect «PacueT JaBJeHUA KUJIKOCTH HA TBEPAbIEC IIOBEPXHOCTH»

Tect cocrout u3 5 BOpocoB. BpeMs BBIITOIHEHUSA 5 MUHYT.
[Tpumep BapuaHTa TecTa:

1.B CJIyda€ ruJpoCTaTUYCCKOro JaBJICHUA Ha MOBCPXHOCTH IPOABJIAIOTCA CJICAYIOIIUC

CHUJIBL:
-MaCCOBBIE;
-[I0BEPXHOCTHBIE;
- XapaKTepU3YIOLUECs TOBEPXHOCTHBIM HATSHKEHUEM.
2. 'uppocraTuyeckoe AaBiIeHUE:
1) B m060# TOYKE )KUIKOCTH MEePIEHANKYISIPHO TUIOMIAIKE KacaTeabHOU K
BbIJIEICHHOMY 00bEMY M JIEHCTBYET OT pacCMaTpuBaeMoOro o0bema;
2) B 11000¥ TOYKE KHUAKOCTU MEPIICHANKYISIPHO TUIOMIA/IKE KacaTeIbHOU K
BBIJICIIECHHOMY 00BEMY U JICHCTBYET BHYTPh paCCMaTPUBAEMOT0 00bEMa;
3) B Ka)I0i TOYKE KHUAKOCTHU JACUCTBYET MapaljIesIbHO MIIOIIAIKe KacaTeIbHOM K
BbIJIEJICHHOMY 00bEMY M HAIlPaBJIE€HO IPOU3BOJIBHO;
4) HEeM3MEHHO BO BCEX HAIMPABJICHUSIX U BCET/a MEPIEHANKYISIPHO B TOUKE €ro
IPUJIOKEHUS K BBIICIEHHOMY O0bEMY.
3. I'mapocratnueckoe aBiIeHUeE:
1) mocTosIHHO U BCerJa NEPIEHANKYIIAPHO K CTEHKaM pe3epByapa;
2) U3MEHSETCS IPU U3MEHEHUH MECTOIIOIOKEHHSI TOUKH;
3) HEM3MEHHO B TOPU30HTAIBHON IJIOCKOCTH;
4) HEeM3MEHHO BO BCEX HalpaBJICHUIX.
4. T'mapocraTuyeckoe AaBJICHHE:
1) B m000#1 TOUKE HE 3aBUCUT OT €€ KOOPAUHAT B IIPOCTPAHCTBE;
2) B TOUKE 3aBUCUT OT €€ KOOpJIMHAT B IPOCTPAHCTBE;
3) 3aBUCHUT OT IJIOTHOCTHU KUJKOCTH;
4) Bcerja npeBbILIAET aBJICHUE, JIeHCTBYIOIIEE Ha CBOOOIHYIO TOBEPXHOCTD
KUJKOCTH.
5. Cuia CyMMapHOTO JIaBIeHHs Ha KPUBOJIMHENHBIE TOBEPXHOCTH, PACTIONOKEHHBIE IO
YPOBHEM >KHUJIKOCTH, OIIPEIENSIETCS KaK:
1) Bcerna nepreHuKyIsIpHO;
2) U3MEHATCA IPU U3MEHEHUH MECTOIOJIOKEHUSI TOUKH;
3) HEM3MEHHO B FOPU30HTAIBLHOM MJIOCKOCTH;
4) reoMeTpuuecKas CyMMa BEpTUKAJIbHOM U TOPU30HTAIBHON COCTABISIONINX.

[To pe3ynbraTaM TECTUPOBAHMSI BHICTABIISIETCS:

— 6" 6amIoB, eciTM BO BCEX YETHIPEX 33a7adax XOJ PENICHHS BEPHBIH, TIONydeHbl NPaBHIbHBIE
OTBETHI;

— 57 Gannos, eciy [Ba 3aaHKs M3 YETHIPEX BBHITIOMHEHBI IPABMIILHO, @ B ABYX APYTHX XOJ
pellIeHns BEpHBIN, HO €CTh HETPyOble OLIMOKYU MIIM PELIeHHE HE 3aBEPIICHO;

— 4™ Ganna, ecnu 1Ba 3aJaHMS U3 YETHIPEX BBHITOTHEHBI HPABIIIBHO, 3 OCTATBHBIE JBA IGO0
HE pelIeHBbl, 00 pelleHre HayaTo, HO HeT MPOABIMIKEHUS JIJs JTOCTHXKEHHUs pe3yibTarTa,
100 B 3THUX 3aJaHUSIX JOMYIIEHBI IPyOble OLTNOKH.

3amuTa jadopaTopHoii padoTsl Ne2 M3mepeHne CTaTHYECKOTO JABICHUS >KUIKOCTH B
3)



IUIABHO CYXKAIOIIMXCSl U paciuupsomuxcs Tpyodax. McciaenoBanue pexkUMOB TEUESHUS KUKOCTH.
ITprMeprl BOITPOCOB IS 3aLIUTHI:

1.

H~ow

oo

[Touemy mpu TypOYJEHTHOM pEXHME TEUYEHHs SII0Opa CKOPOCTEH B IMOMEPEYHOM CEUEHHUU
MEHEE HEpaBHOMEPHAs, YeM IIPU JJaMUHAPHOM?

. Kak ONpeaACIACTCA PEXKHUM TCUCHHUA XHUIAKOCTU IIPU OTCYTCTBHH BO3MOXXHOCTH BU3YAaJIBHOI'O

HaOIIIOIcHUS?

Kak BsI3KOCTb BOJIBI 3aBHCHUT OT €€ TeMIIepaTyphbl?

[Touemy wumcio PeliHoyblca SBIISETCA KPHUTEPUEM  JIMHAMHUYECKOrO IMOJOOHMS  ITOTOKOB
JKHUJIKOCTH?

[Tpu KaKuX YCIIOBHUSAX JIBH)KEHUE BOJIBI B TPYOC CUNTACTCS YCTAHOBHBIIUMCS?

[ToueMy 0ObEMHBIN pacxo BOJBI B PA3IMYHBIX CEUCHUSX TPYObI COXPAHSIETCSI IIOCTOSTHHBIM?

. [louemy nipu TypOyJIEeHTHOM pexuMe Ha paboueM ydacTKe OyzAeT OoJblile MoTeps dHEPTUu

Ha MPEOJI0JIEHUE CONPOTUBIICHUSI TPEHUS, UEM IIPU JaMHUHAPHOM?

[To pe3ynbraTam 3anIUTHI JIAOOPATOPHOU PabOTHI BHICTABIISETCS:

— 6 GajuIa, eCIIM Ha BCE BOIIPOCHI JIaHBI IPABUIIBLHBIE OTBETHI, 6€3 HEI0UETOB;

— 57 Gama, eciu Ha Bce BONPOCHI JTaHBI OTBETHI, IPH 3TOM CyMMApHO JIONYIIIEHO He Goree
JBYX OLINOOK;

— 47 Gamn, eciu He MeHee YeM Ha IIOJIOBUHY BOIPOCOB JaHbI MPABHMIIbHBIE OTBETHI, 6O
IIPH OTBETE YACTO JOMYCKAINCh OIIHOKH.

Tect «TeueHue ra3os Mo KaHAJIaM MNEPEMEHHOI0 CCHCHUSD?

Tect cocrout u3 4 Bonpocos. Bpems BbINOIHEHNS 5 MUHYT.
IIpumep BapuanTa Tecra:

1. Ilpu Ge3HanOpHOM JBUKEHHUH KUIKOCTH YacTh IEPUMETPA KUBOI'O CEUEHHUS [TOTOKA

KUIAKOCTH OI'paHUYIUBACTCA:

- Ta30BOM CpeJoil, TaBlIeHHE B KOTOPO paBHO aTMOC(EPHOMY JaBJICHHUIO!
- HEYCTAaHOBUBILIUMCS TEUCHUEM;
- JaMUHApPHBIM TCYCHUCM;
- TypOyJIEHTHBIM T€UECHUEM;
2. be3HamopHbIe TOTOKH TaKKe MOYKHO Pa3/IeHTh Ha:
- 3arnyOn€HHBIE M Ha3eMHBIE:
- YCTAaHOBUBIICCCA U HCYCTAHOBHUBIICCCH
- TypOyJIEHTHOE U JJaMUHAPHOE.
3. Yto Takoe ’KMBOE CEUCHNE B KaHAIE TIEPEMEHHOTO CCUEHMST?
1) ceuenue, KOTOpoe MEPIEHAUKYISAPHO B KAXKI0W TOUKE CKOPOCTH YACTHUIL] TOTOKA

JKUJTKOCTH;

2) CCUCHUC, KOTOPOC NMapaJUICIIbHO B Ka)XJOH TOUKeE CKOPOCTH YaCTHUI] ITIOTOKA

JKUJTKOCTH;

3) ceueHue, KOTOPOE PACIIONIONKEHO N0 45 ° K MOTOKY XKHJIKOCTH.
4. Kakuie 4acTUIIbI )KHUIKOCTH UCTIBITHIBAIOT HAMOOJIBINIEE HAMIPSHKEHNUE CKATHUS OT

JeHCcTBUA ruapOoCTaTUYCCKOro )IaBJ'ICHI/IH?

1) Haxoxsmuecs Ha THE pe3epByapa;

2) Haxojsmuecs Ha CBOOOTHOM MOBEPXHOCTH;

3) HaxojsmIHecs y OOKOBBIX CTCHOK pe3epByapa;

4) HaxoJAIIHeCs B LIGHTPE TSHKECTH PACCMATPUBAEMOTO 00beMa KUIKOCTH.

ITo pe3yibTaTaM TCCTUPOBAHUA BbICTABIIACTCA:

* 0 o
— Jia, JIN TIPABUJIBHO BBIITIOJIHCHO HEC MCH 0 JAHUH.
4" Gamta, ec a 0] osiHEeHO He MeHee 90% 3ama
F%k o
— 3 Oamna, ecii MPaBWIIBHO BBIITOJTHEHO HEe MeHee 80% 3amaHmii;
— 2™ Gat, eciii MPAaBUIILHO BBIMTOJHEHO He MeHee 50% 3a1aHuii. .
b
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KonTpoasnas padora «/IuddepeHimanibnoe ypaBHeHre Hepa3pbLIBHOCTID

KoHnTtposbHast pabota coaepxut 2 3aga4yn. Bpems BeimosHeHus 45 MUHYT.
[Tpumep BapuaHTa KOHTPOJIBHOU PaOOTHI:

1. Onpenenutp, Kakoi pacxo]l MOKHO Nepekavyarb cuoHOM U3 BogoeMa 4 B BOJI0eM B nipu
pasHocTr ropu3oHToB H = 1,5 M (puc. 7.1), eciu mmHa cudona | = 75 M, a quamerp cudona d = 200
mM. TpyOsl uyryHHBIE, HOpMaTbHbIE (A = 1,35 MM). BeraucieHnsiMu BBISICHUTD, OYIET M B CEUCHUSX
1-1, 2-2, 3-3, 4-4, 5-5 MmaHOMeTpHYECKOE JaBlieHre Wi Bakyym? Haiitu, T1e pacrosyiokeHbl CeUeHNs, B
KOTOpBIX JaBieHMe B cudoHe Oymer paBHO atmocdepHomy. [louemy B ceduenunm 3-3 Oyner
HanOOJIbIININ BaKyyM?

2. Ompenenuts JuamMeTp TpyooIpoBo/ia, 00eCIeUMBAOIINI H3MEHEHHE PACX0/1a, TIOTYYEHHOTO
B 3amaue 1 B N pa3 (3amaBatb 3HaueHus N B npenenax ot 0,1 mo 10).

ITo pe3yjibTaTaM BBIITIOJIHCHUA KOHTpOJ’IBHOﬁ pa6OTBI BBICTaBJIACTCA:

— 6" 6aJwI0B, eciu BO BCEX YETHIPEX 3a/1a4ax XOJ PELICHUsS BEPHBIH, IIONyYEHbl PABUIbHBIE
OTBETHI;

— 57 Gamnos, eciy [Ba 3aaHKs M3 YETHIPEX BBITOIHEHBI IPABMIILHO, @ B JABYX APYTHX XO.
pellIeHns BEpHBIN, HO €CTh HETPYObI€ OLIMOKYU WJIM PELICHUE HE 3aBEPIICHO;

— 4™ Ganna, ecnu [Ba 3aJaHUS U3 YETHIPEX BBHITOTHEHBI HPABHIBHO, 3 OCTAIbHBIE JBA NGO
HE pelIeHbl, 00 pelleHre HayaTo, HO HeT MPOABMXKEHMS JUIsl TOCTHIKEHUS pe3yJsbTaTa,
1100 B ATHX 33JaHUSAX JOMYIICHBI IPyOble OINOKH.

Konrtpoabsnas padora «Kodpdunuenrt puabrpanumy

KonTponbhas pabota cogepxut 4 3agaun. Bpemst Boinonnenus 45 MUHYT.
[Tpumep BapuaHTa KOHTPOJILHON pabOTHI:

1. Onpenenurts:

1) Pacxon Bozibl, MpOTEKArOIIEH 10 TOPU30HTAITBEHOMY TpyoornpoBoay (puc. 4.9) nuamerpom 75
MM, €CIM Hamop B pe3epByape HajJ LEHTPOM BBIXOJHOrO cedeHus TpyOel 1,5 M, nnuHa
TpyOompoBoga 5 ™. Hcrteduenue mnpoucxoaut B armocdepy. CKOPOCTHBIM HAloOpoM B
pesepByape npeHeopeyb.

2) Kakoii pacxo/ MpoIycTUT MpHU TOM K€ Harlope TpyOOIpOBOA, €CIIM €r0 JUIMHA YBEIUUUTCS
Ha 35 m?

3) Kakoii motpeboBayicsi 661 Hamop H B MOCJIEIHEM ciydae, YTOOBI Pacxo]i OCTaJCs
TaKUM €, KaK B IEPBOM cirydae?

2. Bona nipu Temmnieparype t = 12 °C mogaercs o Tpyoe auamerpom d = 4 cm. Pacxox Bojbl Q
= 70 cm®/cex. OmpenenuTh PeXUM MOTOKA M OMUCATh XAPAKTEp JBIKEHHS CTPYHKH KPacKH,
BBEJICHHOMW B IICHTPE MOMEPEYHOro ceueHus TpyOnl. Kakoif pacxoj Hy>KHO TIPOITyCKaTh Mo Tpyoe,
4TOOBI U3MEHUTH PEKUM JIBUKECHHUS?

3. Tlo tpybe muamerpom 01 = 40 MM momaercs Boja CO CKOpoCThio v1 = 4,96 cm/cek mpu
temrieparype t = 12 °C. Tpyba nmocteneHHo cyxuBaetcs 10 auamerpa 2 = 20 mm. OnpeienuTh pacxo
BOJIbI M PEXKUMBI JIBH)KEHUS B IIUPOKOM U Y3KOI 4acTH TpyOBI.

4. OmpenenuTs U1 TIPeIbIIYyINen 3a/1aud, Kakod pacxo]] BOJbI HY)KHO MOJaBaTh Mo TpyOawm,
YTOOBI B INUPOKOW yacTu auamerpoM 01 = 40 MM ycTaHOBWIICS TypOyIeHTHBIH pekuMm. Uemy
Oyzner paBHO umcno PeifHonmbaca B Cy)XeHHOM yacTu TpyObl mpu 3ToM pacxonae? Temmepatypa
Bonel t =12 °C.

5. Kanan TpanenenansHOro ceueHust HIMeeT CIEAyIoLIue pa3Mephl: mmMprHa 1o any b = 3,8
M, Ko3(duImeHT 3amokeHus otkoca M = 1,5, rmyouna Boabl h = 1,2 M. OnpenenuTs pexum
JBUKEHHUS B KaHaJIe TIpU TIpomycke pacxona Q = 5,2 m%/cex. Temmeparypa Bogs t =20 °C.



ITo pe3yjibTaTaM BBIITOJHCHUA KOHTpOJ’IBHOfI pa6OTBI BBICTaBIACTCA:

— 6" 6aJI0B, eciu BO BCEX YETHIPEX 3a1a4ax XOJ PElICHUs BEPHBIH, TIONydeHbl HPABUIbHBIE
OTBETHI;

— 57 6aioB, eciu Ba 3aJaHKUA U3 YETHIPEX BHIIOIHEHBI MPABHIBLHO, @ B ABYX APYTUX XOJ
pelIeHHs BEPHBII, HO €CTh HErpyOble OIMMOKH WM PEIICHUE HE 3aBEPIICHO;

— 4™ Ganna, ecnu [Ba 3aJaHUS U3 YETHIPEX BBHITOIHEHBI HPABHILHO, 3 OCTAIbHBIE JBA IGO0
HE pelIeHbl, 100 pelleHre HayaTo, HO HEeT MPOABMIKEHMS JUIsl TOCTHIKEHUS Pe3yJsbTaTa,
100 B 3THX 33JaHUSAX JOMYIICHBI IPyObIe OINOKH.

3ammura nadopatopHoii padorbl Ne3. OnpeneneHue o01acTu CONPOTUBIEHUSI, KOTOPOE
COOTBETCTBYET TYpOYJEHTHOMY TEUEHHIO XKHUJIKOCTHU. JIBIKEHHE )KUIKOCTU B TPyOe IIEPEMEHHOIO
CCUCHU. FI/II[paBHI/I‘IeCKI/Ie MOTCPHU IMPU ABUKCHUHN BSI3KOM KHUIOKOCTH.
[TprMepbl BOIPOCOB AJIs 3AIUTHI:

1. Kak onpenenstorcsi CKOPOCTH JBU)KEHUS B IIOIIEPEUHOM CEYEHHMH IOTOKa?

2. IloueMy THIpaBIMYECKHE MOTEPH HA TPeHHE B TYpOYJEHTHOM TIOTOKE OOJbIle, YeM B

JTaMUHApHOM?

Kakum 00pa3oM omnpenenstorcs THAPaBIWYECKUE MOTEPU HPU SKCIIEPUMEHTE?

Kak onpezaenstoTcst rujpaBindeckue NOTEpU Ha TPEHUE U MECTHbIE IIOTEpU IPU OTCYTCTBUU

BO3MO>KHOCTH IPOBEJICHUS IKCIIEpUMEHTa?

Kak onpenensiercss k03¢ (UIMEHT TPpEeHUs IPH IPAKTUYECKUX pacyeTax?

[Touemy ogHa U Ta e TpyOa B OJHOM Cilydae MOXET ObITh T'MAPABIMYECKU IJIaJKOH, a B

JPYroM Cilydae - F'MJIpaBINYECKU IIepOX0BaTON?

Kakune 06acT CONMPOTUBICHUSI COOTBETCTBYIOT TYpOYJIEHTHOMY TECUCHHIO KUIKOCTH?

8. IloueMy npu JaMUHApHOM pEXHMME IOTEpH Ha TPEHHE MPOINOPLHOHAIBHBI MEPBON CTENEeHU
CpPEIHEMACCOBOM CKOPOCTH JIBHXKCHHSI KMJIKOCTU?

9. IloueMy npu TypOYJIEHTHOM pEXUME B O0JIACTH KBaJPAaTUYHOI'O COINPOTHUBIIEHUS MOTEPU Ha
TPEHHE MPONOPLUOHAIBHBI KBaJpaTy CPEJHEMACCOBOM CKOpPOCTHU JABUKEHUS?

oo o
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10.  Kak uzmensiercs npo@uib (3M0pa) CKOPOCTH IMPU ABMXKEHUH KHUJKOCTH IO HAa4yaJIbHOMY
y4acTKy TpyObI?

11.  TloyeMy mpH JIBHXEHHMU KMJIKOCTH IO HAdaJlbHOMY y4yacTKy TpYObl €€ LIeHTpalbHbIe
CTpYHKH yCKOpSIHOTCS?

12. Kak BnusieT HayalbHbIM y4acTOK TpyObl Ha TMJPABINYECKUE IOTEPH MPU JIBUKECHUU
KUAKOCTUH?

Io pe3ysbTaTaM 3alIUTHI Ta6OPATOPHOIT paGOTHI BEICTABIAETCS:
— 8" 6anIoB, ecnu Ha BCe BOMPOCHI IaHbI TIPABUIbHBIE OTBETHI, 6€3 HEJI0UETOB;
— 7" 6anna, eciu Ha Bce BOMPOCH! JaHbl OTBETHI, IPU STOM CyMMApHO JIOMYIIEHO He Gonee
JIBYX OILLINOOK;
— 677 Gamia, ecu He MeHee YeM Ha TIOJNIOBUHY BOIPOCOB JAaHBI TIPABMIBHBIE OTBETHI, 60
TIpM OTBETE YACTO JOMYCKATUCH OIIHOKH.

3ammuTa nadopaTopHoii padoTsl Ned. VcreueHue )XKUAKOCTH Yepe3 KPYIioe, KBaJIpaTHOE
U TPEyrojbHOEe OTBepcTHe. VIcTeueHne KUAKOCTH W3 BHEIIHETO IMIMHAPUYECKOTO HacCaIKa.
Hcreuenue XUJIKOCTA U3 BHEIIHETO CY)KaloIIero Hacanaka. MccnegoBaHue mpouecca UCTEUEHUs
KUIKOCTH Ye€pe3 OTBEPCTHUA U Hacaaku. KaBuTaiys B MOTOKE KUIKOCTH
[Ipumepsl BOIIPOCOB IS 3AILIUATHI:

1. Tlpn KakMX YCIOBHSIX B IIOTOKE >KMJIKOCTU BO3HUKAET U PA3BUBAETCS KaBUTALMA?

2. Uemy paBHO JaBlIeHHE KUIKOCTH B 30HE KABUTAIHH?

3. Iloyemy kaBUTaLMsl B MOTOKE >KUAKOCTH BO3SHHUKAET B Y3KOM CE€UEHUH M Pa3BUBACTCS OT 3TOTO
CEYCHHS BHU3 TIO MTOTOKY?

4. TloyeMy KaBUTaIMsl BO3HUKAET U Pa3BUBACTCA Yy CTEHOK, C KOTOPHIMHU CONPHKACAETCS TOTOK
KUAKOCTU?
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[Touemy naBneHUE XKUAKOCTU B IOTOKE 3a 30HOM KABUTAIIMU MOBBIIIACTCS?

6. [loueMy B TOTOKE JXHAKOCTH IPOUCXOMUT  CXJIONBIBAHWE KABUTAIMOHHBIX ITy3BIPHKOB,
ny3bIpeil, KaBepH?

7. B KakoM MecTe MOTOKa HJIKOCTH IPOUCXOJHUT CXJIONBIBAHUE KABUTAIIMOHHBIX My3BIPHKOB,
ny3bIpeil, kaBepH?

8. Kak mokasate, 4TO IpU ¥ > X xp KAaBUTALUHU HE JOJDKHO OBITH?

9. Kak M3MEHSIOTCS 3HAYCHUsI )Y JUISl IOTOKA JKUJIKOCTH JIO BOBHUKHOBECHHS KaBUTAIUU U C
MOMEHTa €€ BOSHUKHOBCHHS TIPH JaJIbHEHIIEM pa3BUTUH KaBUTAIIUH?

10.  Kak gokasare, 4TO pacxo[ >KUJKOCTH B IIOTOKE C KaBUTAIMEW SBISETCS MaKCHMAaJIbHO
BO3MO>KHBIM?

11.  Tlouemy 3HaueHUEC Quaxc B JAOOpATOpHON paboTe H3MEHsAETCS NMpH U3MeHeHuu P1 u He
U3MEHSETCS TP U3MEeHEeHuu Po ?

12.  Kak onpenenstorcs 3Hadenus Pi, Po , Q B mabopaTopHoii pabote?

[To pe3ynbTaTam 3amUThl 1aOOPAaTOPHON paOOTHI BHICTABIISETCS:

— 8" GamoB, eciy Ha BCE BOIPOCHI JaHbl IPABUILHEIE OTBETHI, 63 HEJIOUETOB;

— 7" 6amna, ecu Ha BCe BOMPOCH! JaHBI OTBETHI, IIPH 3TOM CYMMAapHO JOINYIIEHO He Golnee
JIBYX OIINOOK;

— 677 Gamwia, ecu He MeHee YeM Ha TIOJIOBUHY BOIPOCOB JAaHBI IIPABMIILHBIE OTBETHI, 6O
IIPU OTBETE YaCTO JIOMYCKAIUCH ONTHOKH.

DK3aMeH
JK3aMeHANMOHHbIE BONPOCHI

1. OcHoBHBIE NOHATHUSA U OLpenenacHus ruaporasoquHamMuku. [Ipeamer uccienosanus. CBolicTBa
JKUJKOCTEN U ra3o0B.

2. IInoTHOCTB, BSA3KOCTb, CXKMMAaE€MOCTb, TEMIIEPATypHOE pAaCUIMPEHUE, IOBEPXHOCTHOE
HaTSDKEHUE, KallWUIIpHBINA 3 (eKT, BCIEHUBAEMOCTb, UCHIAPSIEMOCTh, PACTBOPUMOCTD Ia30B.

3. Bunbl ABM>KEHUS )KUIKOCTEW U Ta30B. Y CTAHOBMBILIEECS U HEYCTAHOBUBILEECS, PABHOMEPHOE U
HEpPaBHOMEPHOE, HAlOpHOE MU Oe3HallOpHOE, NOTEHUMAIbHOE W BHUXPEBOE, JIAMUHApPHOE H
TypOyJeHTHOE.

4. KaBurarusi.

5. Maremarvueckast (opmymupoka 3amad [TJ1.  uddepeHipmansioe ypaBHEHHE IBIDKEHMSI BS3KOU
HecKuMaeMol xuKocTd. [Iuddepenimanbioe ypaBHeHHe Hepa3pbIBHOCTU. KpaeBbie YCIIOBHS TIPU pEIICHUI
3amau [ T/I.

6. YpaBHeHue bepHymM 11 3JIEMEHTApHON CTPYWKH HIE€aTbHOM JKUIKOCTU. PerneHue 3amad
THJIPOMEXAaHUKU Ha OcHOBe Teopuu mnoaobus. IlpuBenenue cucrtemsl auddepeHInantbHbIX
ypaBHEHUH THIPOMEXaHUKU K Oe3pa3mepHoMy Buay. Kputepuun ruipoMexaHnueckoro nogoous.
7. YpaBHeHue bepHym U1 IOTOKA peaabHOM JKUIKOCTH.

8. Pacuer wuHXeHepHbIX cHucTeM. Pacuer TpyOGompoBonoB. MeToauka pacueTa MPOCTBIX
TpyOonpoBo10B. Pacuer TpyOOrnpoBo/oB.

9. Mertonvka pacyeta CIIOKHBIX TPYOOIPOBOIOB.

10. Ucreuyenue xuaxocteil yepe3 orBepcTust U Hacaaku. KoadduimeHTsl CKOPOCTH U pacxoia.
HcTedenue npu nepeMEeHHOM Harope.

11. TmapaBmuyeckuii ymap B TpyOax. ®opmyna XKykockoro. IIpsmoii u HempsMoii
TUApaBINYEcKU yap. MeToibl MpeIoTBpallleHUs THIPABINYECKUX YIapOB.

12. Teuenvie ra30B MO KaHATIAM TIEPEMEHHOTO CEUCHUS.

13. OcHOBHOE YCITOBHE COTUIOBOTO ¥ M((hY30pHOTr0 TEUESHHSL.

14. Cxopocth U pacxof raza. AHajau3 COIUIOBOTO TEUEHMs raza 4epe3 CYKUBAIOIIMKCSH KaHal.
Kpunsuc teuenus.

15. OcHoBHOE ypaBHEHHE THIPOCTATHKY.
16. Knaccuukanus 1 mpUHIUI JeHCTBUSI HarHeTaTe el
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17. @opMympoBKa ¥ METOIBI PELLIEHNS 3a/1a4 TWPOra30IMHAMUKH.
18. 3aK0H TEOMETPHUECKOTO OOPAITICHHST BO3ICHCTBHSL

19. Orpenenenvie CUITHI TARIIEHUS HA IIOCKHUE U KPUBOJIIMHEHHBIE CTCHKH.
20. AHarTHYecKue U TpaIecKre METOJIbI PEILICHHSI 337124 10 PacyeTy TPYOOIPOBOIHBIX CHCTEM.

DK3aMEeHAI[MOHHBII OMJIeT BKIIIOYAET /IBa TEOPETUUECKUX BOIIPOCA U MPAKTUYECKOE 3a/laHuE.
[Tpumepsl TeOpETHUECKUX BOIIPOCOB OnieTa:

buier Nel
1. OcHoBHOE ypaBHEHHE THIPOCTATUKL
2. YpaBHeHue bepHymim Ui 3J€eMEHTapHOW CTPYHKH MAEaIbHOHN >KUAKOCTH. PemieHue 3amaq
THIPOMEXAaHUKU Ha OcHOBe Teopuu noaodbus. [IpuBenenue cucrembl quddepeHInanTbHbIX
ypaBHEHMI THUIPOMEXaHMKH K Oe3pasMepHOMY BuUay. Kputepuu TruapomMexaHHUECKOTro
noxoous.
buner No2
1. OcHoBHOE YCIIOBHE COIIOBOTO U T Y30pHOTO TCUCHHS.
2. Kasuramus.

[Tpumepsl MPaKTUYECKUX 3aJaHUI:

buner Nel
1. OObsicHUTE NPUPOAY CHII BI3KOCTH B )KUJKOCTSX U ra3ax. Crenaite CpaBHUTEIbHYIO
OLICHKY TEKYy4€CTH BOJIbI M BO3/yXa, Temneparypa kotopeix 7'=293 K.
buner Ne2

2. OOBsicHUTE XapaKTep U3MEHEHUS JMHAMUYCCKOU BI3KOCTH (u/po) 1Tl KameabHbIX
HEC)KMMAEMBIX JKUAKOCTeH, eciu /7o > 1. Micnionb3yst sMnupuveckyto hopmyiry
o = (T/To)", onpeieiuTh H3MEHEHHE TUHAMUYECKON BA3KOCTH BO3yXa IIPH
yBEJIMYEHUH ero Temreparypsl B 3 pasa (7/7o = 3). Ilpunsrts 3Hauenue To= 114 K;
n=20,75.

Bpems nonrorosku orsera — 60 MUHYT.
ITo pe3ynbraTam OTBETa HA YK3aMEHE BBICTABIISAETCS:

— 36-40 OamnoB, eciau NPaBUIBHO BBIMOJHEHO NMPAKTHYECKOE 3ajaHue, M NpU OTBETE Ha
BOTIPOCHI IK3aMEHAIIMOHHOTO OWJIETa W Ha JOTOJHHUTENBHBIE BOIPOCHI OOYJAIOUTHICS
MOKa3aJl, YTO BIAJICET MAaTEPUAIOM M3YyYCHHOW MUCIHIUIMHBI, CBOOOTHO MPUMEHSET CBOH
3HAHUS TSI 00BSCHEHUS Pa3IIMNYHBIX (JAKTOB WIIM PEIICHUS 3a/1a4;

— 26-35, ecau NpaBUIbHO BBHIMOJHEHO MPAKTUYECKOE 3aJaHHEe WM B HEM JOIYIIEHO He
0os1ee 0JJHOM OLIMOKH, KOTOpasi ObLIa CAMOCTOATEIBHO HCIpaBIeHa 00yJaroUuMCs, U IpU
OTBETE Ha BOIPOCH DK3aMEHAIMOHHOTO OWjieTa W Ha JIOTOJHHUTEIBHBIE BOIPOCHI
00ydJaronuiics JOmycKaeT HerpyOble ONTHOKY;

— 20-25 6ayoB, eciii B BHIMTOJIHEHHOM MPAaKTUYECKOM 3a/IaHUH JIOMYIIEHBI TPyObIe OIHOKH,
KOTOpBIE 3aTeM HWCHpaBJICHb OOydYaloOMMMCS TPH YYaCTHHM DK3aMEeHaTopa WA
MPAaKTUYECKOE 3a/1aHNe HE BHIITOJHEHO B TTOJTHOM 00beMe, HO 00yJaroIUHCs CMOT JJOBECTH
pemieHWe 0 KOHIA TPH y4YacTHW OSK3aMEHaTopa, M B OTBETaX Ha BOIMPOCHI
HK3aMEHAIIMOHHOT 0 OnieTa OMyIIeHbl OIINOKH;

— 0 GamioB, eciy MPaKTUYECKOE 3aJjaHie HE BBIMOJIHEHO WM HE JAaHBI OTBETHI HA BOIPOCHI
HK3aMEHAIIMOHHOI0 OuiieTa M He BBIOJIHEHbI KpUTepuu Julst kareropuu 20-25 6amios.

OreHKa Mo AUCIMIUIMHE OTPENETseTCs B COOTBETCTBUH ¢ [lomoxxkeHneM o GayTbHO-PEHTHHTOBOM
cucreMe Uit ctyneHToB ¢punmnana HUY «MBU» B r. BomKcKoM MO COBOKYIHOCTH PE3YJIbTaTOB
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TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U SK3aMEHALIMOHHOM COCTABIISIIOLICH.

B 3aBHCHMOCTH OT KOJIMYECTBa 0AJII0B 3a JAUCHUILIUMHY BBICTABJISACTCS:

Ouenka KosaunuectBo 6a/1110B
OIICHKA 5 («OTIUYHOY) 90 — 100 GamnoB
olleHKa 4 («Xopomio) 76 — 89 Gamios
orieHKa 3 («yJIOBJIETBOPUTEIHHO) 60 — 75 GamioB
OIIeHKa 2 («HEYIOBJICTBOPUTEILHO) 0 — 59 Gannon
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