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1. Ilesm ocBOEHUS TUCHUTIIUHBI.
Hucuunnuaa «OCHOBBI TEpPMO-, THAPO- W Ta30AWHAMHUKH» JIOJDKHA [1aTh SICHOE

MMpCaACTAaBICHNC KaK O TCOPCTHUYCCKUX MCETOAAaX pacdCTa ABHIKCHHUA KUIAKOCTH U ra3d, TaK U O
IMPAKTUYCCKOM IIPHIIOKCHHUHU JTHUX MCTOIOB MIJIs1 pacdcTa 060py,Z[OBaHI/I$I Pas3aIndHOIrO
Ha3HAUCHHS B XUMHUYECKOMN IIPOMBIIIJICHHOCTH.

K ocHoBHBIM meJasaM OCBOCHHA JUCIHMIIJIMHBI «OcHOBBI TCPpMO-, THUIAPO- U
ra3oauHaMuKun» CJIICAYCT OTHCCTU!

- [IOJTyUYCHHE KOMILJIICKCA 3HAHUM OCHOBHBIX 3aKOHOB rHaporasoguHaMuK;

-IpUOOpETEHNEe YMEHUH M HaBBIKOB WX TNPWIOKEHUS B O00JIACTH DHEPro- u
pecypcocOeperalommx MNpoleccoB B XMUMHYECKOW  TEXHOJIOTMHM, HepTexuMuu U
OMOTEXHOJIOTUH;

- OBJIQJICHUE THUIIOBBIMM METOJMKAMHU pacueTa amnmnaparoB M MPOLECCOB, a TAKKE
METOIMKAMH TEOPETUYECKOTO U SKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS B THAPOra30MHAMUKE.

K ocHOBHBIM 3agayam OCBOEGHUSI JUCHUIUIUHBI «OCHOBBI TEpMO-, THAPO- U

ra3oIMHaMUKW CJIETyET OTHECTH:

- U3yY€HHE OCHOBHBIX 3aKOHOB PAaBHOBECHS U JBUKECHHUSI )KUIKOCTH;

- U3y4YCHHE 3aKOHOMEPHOCTEH THUIPOMEXAaHUYECKHUX TMPOIECCOB B  XUMHUYECKOU
MIPOMBIIIIJIEHHOCTH;

- hopMupoBaHrE YMEHHUS BBISBISATh U aHAJM3UPOBATh (PU3NYECKYIO CYITHOCTH SIBICHUN U
po0JieM, BOSHUKAIOIIUX MPU pacueTe anmnaparoB U MPOIECcCOB, U HAXOIUTh MyTH UX PEIICHHUS;

- bopmupoBaHHEe yMEHUSI CTPOUTH MATEMATUYECKHUE MOJIETU IMPOIECCOB JBUIKEHUS
KUJKOCTH U Ta3a B TPyOOTPOBOIHBIX U Ta30ITPOBOAHBIX CHCTEMAX;

- opMUpOBaHNE HABBIKOB pacueTa IBUKEHUS KUJKOCTU U raza no TpyoornpoBoiaMm.

2. Mecto nucuumiiunbl B ctpykrype OOII 6akanaspuara.

Hucuummaa «OCHOBBI TE€PMO-, THAPO- W Ta30UHAMUKW» OTHOCUTCA K YHCITY
npo(ecCuOHANbHBIX yYE€OHBIX AMCHMIUIMH 0a30BOM YacTd, (OPMUPYEMOM Y4YaCTHUKAMHU
obOpazoBarenbHbix  oTHomeHud (b1.2.3.3) ocHOBHOW 00pa3oBaTeabHON  IPOTrpaMMBbI
OakanaBpuara «Pa3paboTka WHKEHEPHOTO MPOTrPAMMHOTO OOECIEUCHHUs, B3aUMOCBSI3aHA
JIOTUYECKU U COJIEPKATEIBbHO-METOJUUYECKU CO CIEAYIOIMMH JTUCHUIUIMHAMU U NPAKTUKAMU
OOII:

B 6a3o0601i wacmu 6azosoco yuxna (b.1.):

- 0€30IaCHOCTD JKU3HEIEATEILHOCTH.

B sapuamusnoii wacmu 6azosoco yukna (b.1.):
- CUCTEeMbI MHKCHEPHOTO aHaJIH3a.

3. IlepeyeHb NJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS MO JMCHMUILINHE
OcCHOBBI TepMO-, THAPO- M TA30AUHAMHUKH , COOTHECEHHbIE ¢ IVIAHUPYEeMbIMH
pe3yJbTaTaMu OCBOEHUsI 00Pa30BaTeJIbHOM MPOrPaMMBbl.
B pe3ynbrare 0cBO€HUS TUCUUILIMHBI Y 00ydaromuxcsi GOpMUPYIOTCS CIETyIOLIUe
KOMITETEHIIMH U JTOJKHBI ObITh TOCTUTHYTHI CIEIYIONIUE PE3YIbTaThl 00yUEHHs KaK 3Tarl



(bopMHUpOBaHUS COOTBETCTBYIOIUX KOMIETEHIIUMA:

B pe3yJsbrare ocBOCHUA

oOpa3oBareJbHOI
Kon DOIDAMMEI IlepeyeHb MJIAHUPYEMBIX Pe3yJibTATOB
KOMIIeTEHIINH POTp? 00y4eHMs MO IUCHUITHHE
odyuyaromuiicsi 10J5KeH
o0axaTh

HUIIK-5.1 3naert:

® [IPUHLMUIIBI CUMYJSIUU PU3NYECKON
Cpeibl B TOM YHUCJIE C UCTIOIb30BAaHUEM
CUCTEM MHXKEHEPHOTO aHaJn3a;

® OCHOBHBIC IMPUHIMUIIBI COITPOTUBIICHUA
MaTepHaioB, ra3o-
TUAPOANHAMUYCCKUX, TEIUIOOOMEHHBIX
MPOLIECCOB, CBOMCTBA Marepuasos,
pa3Iu4HBIX CpEN;

HUIIK-5.2 Ymeert:

® ucnosib30BaTh coBpemeHHbie CAIIP u
CIIELUATIM3UPOBAHHOE TPOTrPAMMHOE
oOecrieueHue AJis 3a/1a4 NHXKEHEPHOTO
aHaJu3a, TEXHOJOTUYECKON MOArOTOBKU
MIPOU3BO/ICTBA, COMIPOBOXKICHUS
KHU3HCHHOI'O HUKJIa U3CINA,

HIIK-5.3 Baapgeer:

® HaBbIKAMU UCIIOJIB30BAHUA CUCTEM
ABTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS
U CIICHHUATIU3UPOBAHHOIO IMTPOrpaMMHOTO
o0ecrieueHus Ui HHKEHEPHBIX 3a7a4;

IIK -5 Criocoben
POEKTHPOBATH U
pa3pabarbIBaTh
POTPAMMHBIE PEIICHHS
B 00JIACTH CUCTEM
ABTOMAaTH3UPOBAHHOTO
NPOCKTUPOBAHUS U
JPYTOTO HHKEHEPHOTO
IPOrpPaMMHOTO
oOecrieueHus.

4. CTpyKTypa u conep:KkaHue TUCHUIINHBI.

OO6m1ast TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3aUETHBIX ¢AUHUIIBI, T.c. 108
aKaJIeMHYECKHUX 4acoB (M3 HUX 54 9acoOB - caMOCTOSTENIbHAs padoTa CTYJICHTOB).

Pazaensbl qucuumiinabl « OCHOBBI TEPMO-, TUAPO- U TA30AMHAMUKNY» U3y4arOTCs Ha
TPeThbeM Kypce B MATOM cemecTpe. Dopma KOHTPOJIS - IK3aMEH.

Crpykrypa u cofepkaHue JUCHUILTHHBI « OCHOBBI TEPMO-, TUAPO- U Ta30AMHAMUKIY 110
CpoKaM U BHJIaM paOOThl OTPAKEHBI B IPUIIOKEHUH 1.

Conep:kanne pa3jieioB TUCHUILIMHBI
BBEJEHUE
Ponb w 3HaueHME THUAPOTA30MHAMUKHN B TIOJATOTOBKE CICIIHAIKMCTOB 10 HAMPABICHHUIO
DHepro- W pecypcocOeperaromme Mnpouecchbl B XUMMUYECKOM TEXHOJOTUM, HEPTEXUMUU U
onorexHonoruu. MicTopust pa3BUTHS MEXaHUKH KUIKOCTH M ra3a.

NPEAMET U 3AJJAYU TUAPOT'ASOANHAMUKHAU
['maporazogqruHaMUKONM Ha3bIBAIOT OAWH U3 PA3/I€JIOB MEXAHUKHU - MEXAHUKY KHUJKOCTEH



Y ra3oB. MexaHuKa ®HUJIKOCTH U Ta3a BKJIIOYAET: - KHHEMATUKY KUIKOCTH, B KOTOPOM U3y4arOT
U3MEHEHHE (OPMBI, pa3MEPOB U MPOCTPAHCTBEHHOT'O PACTIONOKEHUS KUIKUX 00bEMOB
(OTBJEKAsACHh OT MPUYUH UX BBI3BABIINX ); - THAPOCTATHKY, B KOTOPOM U3Yy4alOT yCIOBUSA
PaBHOBECHS KUIKOCTU B CUJIOBOM II0JIE; - JUHAMUKY, B KOTOPOH M3Y4YarOT 3aKOHBI JIBUKCHUS
xuakoctu. Onpenenenue (MOHATUE) KUIKOCTH, ra3a. [Toustue crutomuoctu. Kpurepuit
CIUIOIIHOCTH.

OCHOBHBIE CBOMCTBA ) KUJIKOCTEH U T'A30B

OcHoBHBIE (pU3MUECKHUE CBOMCTBA XKUJIKOCTEN U ra3oB. CxxuMaeMocTh. TemneparypHoe
pacumpenue. Bsaskocts. [loBepxHOCTHOE HaTskeHUEe. Monenb naealbHON KUIKOCTH.
HeHproTOHOBCKME KUIKOCTH.

I'MAPOCTATHUKA

Cuuibl, AeiicTBYIOIIME B )KUAKOCTH. CBOMCTBA IABJIICHUS B MOKOSIIEHCS dKUKOCTH.
[ToBepxHOCTH paBHOTO naBieHus. CBOOOMHAS TOBEPXHOCTH KUIKOCTH. YpaBHEHHS Dijepa
paBHOBeCHs )KUIKOCTH. OCHOBHOE ypaBHEHHE r'MAPOCTAaTUKH. 3aKkoH [lackans. Cuibl
CYMMAapHOIO IaBJIEHUS )KUIKOCTH, IEUCTBYIOIIETO HA MNIOCKUE U KPUBOJIMHEWHBIC
noBepXHOCTU. OTHOCUTENBHBIN MOKOU (paBHOBECHE) KUAKOCTU. [TprbOpPHI 11t u3MEepeHus
JTaBJICHUS.

KNHEMATHUKA AKNIKOCTHN. JAUHAMUKA AKNIKOCTN,
JUITEHHOM BS3KOCTH

OCHOBHbBIC TOHSTUS KUHEMATUKHU >KUAKOCTH: TPACKTOPHS, JIUHUS TOKA, IEMEHTapHas
CTpyiiKa, TpyOKa TOKa, JKMBOE CEUECHHE, dJeMeHTapHbld pacxon. [lotok xkuakoctu. Cpennss
CKOpPOCTb. Bunbl nBuxkeHUS KUAKOCTH. (OIHOMEpPHBIE TIOTOKM JKUJIKOCTEHW U Ta30B.
HuddepenunansHoe ypaBHEHUE JBIKEHUS UICANbHOM KUAKOCTH (ypaBHeHHE Oiiepa).
[Inockoe (AByMepHOE) JBMIKEHUE WACAIBHOM IKUIKOCTH. YpaBHEHHE bepHymiud s
YCTAHOBUBIIETOCS  JBIDKEHUS  uAeanbHOM skunkoctd [lomobme  ruapoMexaHu4eCcKHUx
npoueccoB. UYwucino Peiinonbaca. OOmiass uHTErpanbHas (opMa ypaBHEHHH KOJWYECTBA
JIBUKEHUSI 1 MOMEHTA KOJIMYECTBA JABUKCHUSL.

JJUHAMUKA BA3KOM ) KUJKOCTHU

VYpaBuenue bepHyu A TOTOKA peaibHOU (BSA3KOM) KUAKOCTH. DU3NUECKUN CMBICI
ypaBHeHHs bepHyn (reoMeTpU4ecKoe U SHEPreTUUYECKOE TOJIKOBaHHUE). YpaBHEHUE pacxo/a.
OOmue cBeleHUs O TUAPABIMYECKUX TOTepsx. BUIbI THapaBiIMdecKux MoTepb. J[BrkeHue
ra3oB: YCJIOBUE IPUMEHUMOCTH 3aKOHOB I'MJIPABIMKU K JIBUKEHUIO ra30B. [lorpaHuyHbIN CIION.
JubdepennnansHoe ypaBHEHHE IOTPAHUYHOTO CIJIOS. MaluHbl i1 TPaHCIIOPTHPOBKH
KUJKOCTU. XapaKTepUCTUKA CETU MEepPEeMEIICHUs KUAKOCTH. CTaTUYeCKUi U JTUHAMUYECKUI
HaIop B CETH.

HUCTEYEHME KUJIKOCTHU U3 OTBEPCTUI U HACAJIKOB

Knaccuduxanus oTBEepCTUH W OCHOBHBIC XapaKTEpPUCTHUKU ucTedeHus. lcredenue
KHUJKOCTU 4Yepe3 OTBEPCTUS B TOHKOM CTEHKE (HE3aTOIJICHHBIE M 3aTOIICHHBIE OTBEPCTHS).
['mapaBnuueckuit pacu€r orepctuil. Hacanku. Knaccudukamus m o61acTe NpuMEHEHHS.
I'mapaBnuyeckuii pacd€Tr HacaakoB. McredueHue KHUAKOCTH TPU TMEPEMEHHOM HaIope



(omoOpoKHEHHUE pe3epByapa, ONMOPOKHEHHE COOOIIAIOIIUXCS COCY/IOB).

TEYEHHUE KNUJIKOCTHU U HEBA3KOI'O (MAEAJBHOI'O) T'A3A

CKOpOoCTh ~ pacmpoCTpaHEHMsi  BO3MYIIEHUH. MeTog  ManbliXx  BO3MYULICHUH.
I'mppasnuuecknin  ynap. IlpsMol ckauyok yniioTHEHHs. XapaKTEPUCTHKA OAHOMEPHOIO
TedeHMs. J[BM)KEHHME HJI€AJIbHOIO ra3a B KaHaje IepeMeHHOro ceuyeHust (corwio JlaBass).
CBepx3BykoBble TeueHUs. Kocoil ckadok ymioTHeHus. OCOOEHHOCTH JIByXKOMIIOHEHTHBIX H
nByX(a3HbIX TeueHHi. TedeHune >KUIKOCTU NMpu (Pa3oBOM paBHOBECUU. TemIOBOM CKa4OK U
CKauOK KOHJECHCAI1H.

5. Oopa3oBare/ibHbIE TEXHOJIOTHH.

Meronuka npenonaBaHusl TUCHUIUIMHBI «OCHOBBI TEPMO-, TUJPO- U Ta30JUHAMUKHU » U
peanu3anus KOMIETEHTHOCTHOIO TOAXOAa B U3JIOKEHUUM U BOCIPUIATHM MaTepuana
MpeAyCMaTpUBaeT MCIOJIb30BAHUE TPYNIOBBIX, WHIAWBUIYAJIbHBIX ayJIUTOPHBIX 3aHATHU C
1EeNbI0 (POPMUPOBAHUS U PA3BUTHUS MPOPECCHOHATBHBIX HABBIKOB OOYYAIOMIMXCSI B COUETAHUN
C BHEAyIUTOPHOUN paboToOi C 11eJ1bI0 (POPMUPOBAHUS U PA3BUTHS TPOPECCUOHAIBHBIX HABBIKOB
00y4aronuxcsi:

- OpraHu3alys U MPOBEICHUE JIEKIUI;

- MOJITOTOBKA IO TEMATHUKE CEMUHAPCKUX 3aHSITUI;

- OpraHu3alys U MPOBEACHUE CEMUHAPCKUX 3aHATUN.

VrnenbHbI BEC CEMUHAPCKUX 3aHSITHH, TPOBOJUMBIX MO AUCUHUILUIUHE «OCHOBBI TEPMO-,
THJIPO- U Fa30AMHAMUKW» COCTABISAET 25% ayAUTOPHBIX 3aHATUN.3aHATHUS JEKIIMOHHOIO THIIA
COCTaBJISIOT 75% OT 0ObeMa ayIUTOPHBIX 3aHATHIA.

6. OuneHoYHbIE CPeACTBA JIsl TEKYIIEro KOHTPOJISI yCIeBaeMOCTH,
MPOMEKYTOUHOI aTTECTANMHU MO0 UTOTraM OCBOEHHS TUCHUTLUINHBI U
yueOHO-MeTouYecKoe odecrevdeHne CaMoCTOsITe/IbHOI padoThl CTY1€HTOB.

B mporniecce n3ydeHus: TUCHUTTMHBI CTYJACHTHI BBITIOIHIIOT WHIUBUIYATbHOE 33/IaHUC -
pacdeTHO-Tpaduueckyro padory. Dopma UTOTOBOM aTTeCTAINH - 3a4ET.

B mpomecce oOydeHuWs I TPOBEACHHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH H
MIPOMEKYTOYHON aTTECTAIlMH, IS KOHTPOJIS CaMOCTOSATEIHLHON paboThl 00ydaromerocs o
OTIACNIBHBIM  pa3jieiiaM JUCHUIUIMHBI «OCHOBBI  TEpMO-, THAPO- M Ta30AMHAMUKHY,
MO3BOJISIIONIUE  OICHUTHh  CTETNCHh C(HOPMHUPOBAHHOCTH  KOMIIETEHIIUH  OOYyYaroIIuXcs
UCIOJIb3YIOTCSI KOHTPOJIBHBIE BOMPOCHI JJI MPAKTUYECKUX 3aHSITHA U TUIIOBBIC 3aJlaHUs IS
pacueTHO-TpaduIecKux pador.

6.1. q)OHIl OLHCHOYHBIX CPEACTB AJA IMPOBECACHUA IIpOMe)KyTO‘IHOﬁ arrecranmmm
oﬁyqamumxcg 0o AMCIUIIJINHE «OCHOBBI TEPMO-, TMJAPO- U Ta30AUHAMHUKH )).

6.1.1. IlepeueHb KOMIETSHIIHMIA C yKa3aHUEM 3TAIOB MX (POPMUPOBAHUS B TIPOIECCE OCBOCHHUS
00pa3oBaTeIbHON MTPOTPAMMBI.



B pe3ynbrare ocBoeHUs TUCHUIUTMHBI (MOAYIS) (POPMUPYIOTCS CICAYIOIIHE

KOMIICTCHIIMM
Kon B pe3yabrare ocBoeHusi 00pa3oBaTeIbHON MPOrpaMmMbl 00yYaroIuiics
KOMIIeTEHIINH HA0JI7KeH 00J1a1aTh
K -5

Crnoco0eH npoeKkTupoBaTh U pazpadaTbhiBaTh MPOrpaMMHbBIE PELLIEHUS B
00JIaCTH CUCTEM aBTOMATH3MPOBAHHOTO IIPOEKTUPOBAHUS U IPYTOTO
WH)KEHEPHOTO TIPOTPAMMHOTO 00€CTICYCHHUS

B npouecce ocBoeHus 00pa30BaTEIbHON MPOrpaMMbl JAAHHBIE KOMIIETEHIIMH, B TOM

qucCJI€C HX

OTHEIILHBIC

KOMIIOHCHTHI,

dbopmupyrorcs

IIO3TAIIHO B

XOII€e

OOy4JaronMMUC TUCHUIUIMH (MOAYJeH), MPaKTUK B COOTBETCTBUM C YYE€OHBIM IUJITAHOM U

KaJleHJapHbIM TpaduKoM yueOHOTo mpolecca.

6.1.2 Onucanue mokazarenel U KpUTEPUEB OIICHUBAHUS KOMITIETCHIINM, (POPMUPYEMBIX TIO

uroraM OCBOCHHUA AUCLHUIIIIMHBI (MOI[y.]'IH), OIMNCAaHHUC IIKaJ OLICHUBAHHWA .

IIK-5 - Crioco0eH NpoeKTHPOBATH U pa3padaTbiBaTh NPOrPaMMHbIe PelIeHUsI B 00J1aCTH CUCTEM
aBTOMATU3MPOBAHHOI0 MPOEKTHPOBAHMS U IPYTrOro HHKEHEPHOI0 MPOTrPaMMHOTI0 o0ecneyeHust

. YaIOUUICS . N
3HATH: OOyyaronuiics Obyuatomuiic OO0yuaromuiics Oo6yuaromuiics
E€MOHCTPHPYET
- NPUHIAIIBT JIEMOHCTPHUPYET A pupy JIEMOHCTPHPYET JIEMOHCTPHPYET
HETOJIH
CUMYJISLIAN MOJTHOE OTCYTCTBUE CHOTHOE YaCTUYHOC TIOJTHOE
o COOTBETCTBHUE
(bu3HYECKON Ccpebl B | MIIM HEJOCTATOYHOE 9 COOTBETCTBHE COOTBETCTBHE
3HAHWHN: TPUHITAITBI . 9
TOM YHCIIE C COOTBETCTBHE PUHL 3HAHWH: TPUHITHAIIBI 3HAHWW: IPUHITUATIBI
. CUMYIISLINU
WCIIOJIH30BaHUEM 3HAHUU: TPUHITUIIBI YA CUMYJISIIIAN CUMYJISIIAN
WU3UYECKON Cpelbl B o N
CUCTEM CUMYIIALIUU b pen (usnyeckoli cpenbl B | pusuueckoii cpeast B
. TOM YHCIT
WHKEHEPHOTO dusmueckoii cpeasr B | 10 cie ¢ TOM YHCJIE C TOM YHCJIE C
aHaIu3a; TOM YHCIIE C HCTIOTBE30BAHICM HICITOJIb30BAHHEM HCITOJIb30BAaHUEM
UCTEM
- OCHOBHBIC HUCIIOJIb30BaAaHHUEM cucre CHCTEM CHCTEM
WHXECHEPHOT!
HPHUHIIUIIBI CUCTEM CHEPHOTO WHXEHEPHOTO WH)XEHEPHOTO
aHaJn3a; OCHOBHEIE
CONPOTHBIIEHHS WHXEHEPHOTO ’ aHaNM3a; OCHOBHBIE | aHaM3a; OCHOBHBIC
MIPUHIIATIBI
MaTepuasoB, Ta3o- aHaJIN3a; OCHOBHBIE PHHI MPUHIIUIIBI MIPUHITUIIBI
COIIPOTHUBJICHUS
TUAPOJAMHAMUYECKHMX | TIPUHIMIIEL COTIPOTUBIICHUS COTIPOTHUBIICHUS
MaTepHaioB, Ta3o-
, TEINI00OMEHHBIX COTIPOTHUBIICHUS MaTepHalioB, Ta3o- MarepHualoB, ra3o-
N THAPOAMHAMUYIECKHI
IPOILIECCOB, CBOWCTBA | MarepHaos, ra3o- Apon 5 * | rumpommuamuueckux | ruapoxuHamMmdecknx
TeIl MEHHBIX
MaTepuasoB, THAPOXMHAMUYECKHX | ° | o OOOMCHHRL , TSTUIOOOMEHHBIX , TETUIOOOMEHHBIX
I B, CBOWCTBA . N
PasJIMYHBIX CPEN; , TETUIOOOMEHHBIX POLECCOB, CBOUC MPOIIECCOB, CBOWMCTBA | MPOIIECCOB, CBOMCTBA
N MaTepHaIoB
MIPOIIECCOB, CBOWCTBA p ’ MaTepHaJIoB, MaTepHaoB,
WUYHBIX .
MaTepHaJoB, pasi cpea Pa3IUYHBIX CPETI, Pa3IUYHBIX Cpe,
Honyckarorcs
Pa3IUYHBIX CPEN. JTOITYCKAIOTCS CBOOOTHO OTIEpUPYET
3HAYHTENbHEIC
5 HEe3HAYNTENbHEIE MPUOOPETECHHBIMHI
ITHOKH
0 > OIINOKH, 3HAHUSIMH.
MPOSIBIISIETCS
POABIIACTC HETOYHOCTH,
HEIO0CTaTOYHOCTh
AOCTATOSHO 3aTpyaHEHUS TIPH
SHaHMH, 110 ?ﬂﬂy AHAITUTUYECKUX
rokasare’eit
OKasa eﬂeu i oIepanusix.
00y4alomuncs

OCBOCHUsA




HCIIBITHIBACT
3HAYUTEIIbHBIE
3aTpyAHEHHUS IpU
OIIEpUPOBAHUHU
3HAHUAMU TIPU UX
MIEPEHOCE HA HOBBIE
CUTYaLUU.

yMeTh:
- HCIIONTb30BATh
cospemennsie CAIIP
u

OO0yuaroniuiics He
yMeeT WIIH B
HEI0CTAaTOYHOM
CTETICHH yMeeT
HCIIOIB30BATh
coBpemennbie CAIIP
u
CTHEeIUATN3UPOBAHHO
€ IIPOrpaMMHOE
obecrieueHue 1Ist
3a7a4 WH)XEHEPHOTO
aHajms3a,

OO6yuaromuiics
JEMOHCTPHPYET
HETIONTHOE
COOTBETCTBHUE
YMEHUMU:
HCIIOJIb30BATh
coBpemennbie CAITP
u
CTEeUATN3UPOBAHHO
€ MPOrpaMMHOE
obecrnieueHue st
3aj]1a4 WHXKEHEPHOTO
aHanm3a,

OO6yuaromuiics
JIEMOHCTPHPYET
HYaCTUYHOC
COOTBETCTBHE
YMEHUH:
UCIIOJIb30BATh
coBpemennsie CAITP
"
CHENUATA3UPOBAHHO
€ IporpaMMHOE
obecrieueHue JyIst

OO0yyarontuiics
JEMOHCTPHUPYET
MOJTHO®
COOTBETCTBHE
YMCHHMN:
UCIIONIb30BATh
cospemernbnie CAIITP
u
CHEeLUANTN3UPOBAHHO

CNIEUANU3UPOBAHHO | TEXHOIOTUYCCKOM . 3a1a4 NHKCHEPHOT'O € IIporpaMMHO¢€
TEXHOJIOTNYE€CKOU
€ IIPOrpaMMHOE NOATOTOBKH aHau3a, obecrieueHue s
IOATOTOBKH o
obecrieueHue st NPOM3BOICTBA, POH3BOACTEA TEXHOJOIrNYE€CKOU 3aJ1a4 MHXCHEPHOI'O
3a/1a4 MHKEHEPHOTO CONPOBOXKIACHUA ch:n OBO)KILCHI’/ISI IOATOTOBKU aHamnsa,
aHaam3a, JKM3HCHHOI'O IUKJIa P MIPOU3BOJICTBA, TEXHOJIOTUYECKOM
o JKM3HEHHOIO [IUKJIA
TEXHOJIOTMYECKON H3ICIIHA. ——_— CONIPOBOXKJCHHU MMOATOTOBKH
IIOATOTOBKH ) JKU3HEHHOI'0 IMKJIa IIPOU3BOACTBA,
Honyckarorcs
IIPOU3BOACTBA, u3nenus. YMeHHUs COMPOBOXICHUS
3HAYUTEIbHBIE
COIIPOBOKICHUS OLINBKH OCBOEHBI, HO JKU3HEHHOI'O IIUKJIa
JKU3HEHHOI'O LIMKJIA ’ JOITYyCKaIOTCs HA3JIEIUSL.
IIPOSIBIIIETCA
H3EIINS, HE3HAYUTEIbHBIE CBo0OomHO
HEI0CTAaTOYHOCTH
. OINOKH, orepupyer
YMEHUHU, MO0 PITY
o HETOYHOCTH, MPUOOPETCHHBIMU
ToKasareiIct, 3aTpyJHEHUS [IpU MEHUSIMU
o0y4JaroIuics Py P y ’
aHAJIMTUYIECKUX MIPUMEHSET UX B
HCTIBITBIBACT onepanuax CUTyalUAX
3HAYHUTENbHbIE p ’ . T .
IEPEHOCE YMEHUU HA | MOBBIIICHHOU
3aTpyAHEHUs IpU
HOBEIE, CJIO)KHOCTH
OIlIEpUPOBAHUU
HECTaHIapPTHEIE
YMEHUSAMU IPU UX
CUTYaIlNU.
IIEpEHOCE HA HOBBIE
CUTYallH.
BJIaJI€Th: OO0yuaroniuiics He OO6yuaromuiics OO6yJaromuiics OO0yuJatomuiics B
- HaBBIKAMU BJIAJIEET UJIHA B BJIaJI€ET HaBbIKAMU YaCTUYHO BIIaJIEET MTOJTHOM 00beMe
HCIIOJIL30BaHUA HEJI0OCTaTOYHOMN HCIIOJIL30BaHUSI HaBBIKaMU BJIaJI€€T HaBbIKAMU
CHUCTEM CTCIICHU BIaJCeT CUCTEM HCITOJIb30BaHU HCITOIb30BaHUS
aBTOMATU3MPOBAHHOI | HaBBIKAMH aBTOMaTU3MPOBAHHOI' | CUCTEM CUCTEM
O IPOEKTUPOBAHUA U | UCIIOJIB30BaHUA O IIPOCKTUPOBAaHUS U | aBTOMaTU3HUPOBAHHOI | aBTOMAaTU3UPOBAHHOT
CIEIIMATIU3UPOBAHHO | CUCTEM CHEUHUATIU3UPOBAHHO | O IIPOEKTUPOBAHUS U | O IPOEKTUPOBAHUS U
ro IpOorpaMMHOIO aBTOMAaTU3UPOBAHHOI | IO IPOrPaMMHOIO CHELUAIM3UPOBAHHO | CIIENHATIA3MPOBAHHO
obecrieueHus IS 0 TMPOCKTUPOBAHUS U | OOECIICUCHUS IS I0 IMPOrpaMMHOTO IO IPOrPaMMHOTO
HHKEHEPHBIX 3a1a4 CICIMATU3UPOBAHHO | MHXKCHEPHBIX 3a/1a4, | oOecrieueHus s obecrieueHus IS

T'O TIPOTPaMMHOTO JIOITY CKaFOTCSI WH)XCHEPHBIX 3aJ1a4, | WHXKEHEpPHBIX 3a/1ad,
obecrieueHus IS 3HAUHTEIIbHBIC HO JIOITyCKarOTCS CBOOOIHO TIPUMEHSIET
WH)KCHEPHBIX 3a7a4. | ommokw, HE3HAUUTEJIbHEIC MOJTyICHHBIC HABBIKU
MIPOSBIISIETCA OIITHOKH, B CUTYaIHSIX
HEJIOCTaTOYHOCTh HETOYHOCTH, MTOBBIIIICHHON
BIIAJICHYS HABBIKAMH | 3aTPyIHEHUS IIPH CIIOKHOCTH.
0 pAIy aHAJINTHYECKHUX
MoKa3aTeei, onepanusx,




Oo6yuaromuiics MepeHoce YMEHU Ha
HCTIBITHIBAET HOBBIE,
3HAYHUTENbHbIE HECTaH/JapTHbIE
3aTpyJHEHUS [IPH CUTYalUH.
MIPUMEHEHUHI

HaBBIKOB B HOBBIX

CUTYalMsIX.

[Tokasarenem OleHWBaHUS KOMIIETCHIIMM Ha PAa3IMYHBIX dTanax ux GopMupoBaHus
SBIIICTCSI JOCTH)KCHHE OOYyYaloIMMHUCS TUIAHUPYEMBIX PE3YyJIbTaTOB OOy4YEHUs TI0
mucuuruinie « OCHOBBI TEPMO-, TUJIPO- U TA30JJUHAMHUKH ».

HIxanabl OLICHMBAaHMA pPE3yJjibTaTOB aTTECTAllMA U UX OIMUCAHHE:

dopma aTTecTalyu: IK3aMeH.

Atrecranus oOydaromuxcst B (opMe 3K3aMeHa IPOBOAUTCA IO pe3ysibraTraM
BBITMIOJIHEHUSI BCEX BHUJIOB Y4YeOHOM palboThl, MPEIYyCMOTPEHHBIX Y4YEOHBIM IJIAHOM I10
JAHHOW JUCHUIUIMHE (MOIYJI0), IMPU 3TOM YUHUTBHIBAKOTCS pE3YJbTaThl TEKYLIETO
KOHTPOJISI yCHEBAaEMOCTH B TeueHue cemectpa. OIlleHKa CTENeHH JIOCTUKEHUS
oOy4arolUMHCS TUIAHUPYEMBIX pE3yJbTaTOB OOy4YeHHsA MO AUCHMIUIMHE (MOMAYIIIO)
MPOBOAMUTCS MPENOJABaTENeM, BEAYLIUM 3aHATUS MO TUCUUIUIMHE (MOAYII0) METOJIOM
SKCHEepTHOM oueHkH. [lo mToram arrectanuu Mo JUCHMIUIMHE (MOAYJIO) BBICTABIAETCA
OLIEHKA «3aUuTEHO» WU «HE 3aYTEHOM.

K artectanuu 1omyckaroTcs TOJIBKO CTYAEHTHI, BBIMOJIHUBIINE BCE BUABI YUEOHOM
paboThl, MpeaycMOTpeHHbIe pabouel mporpaMmoi mo aucuuruinHe «OCHOBBI TEPMO-,
TUAPO- U Ta30JUHAMUKHN» - 3a4TEHbl OTBETHl HA KOHTPOJBbHBIE BOIPOCHI JJIsl TEKYLIETO
KOHTPOJISI 3HAHMM MO JOUCLUMIUIMHE, M BBINOJIHEHO W 3alUIICHO WHAUBUIYAJIbHOE
3aJJaHue.

IllkaJyia oueHUuBaHUs Onucanue

BrinonHeHs! Bce BUABI y4eOHOM padoThI,
MpeyCMOTPEHHbIE Y4eOHbIM miaHoM. CTylIeHT
JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUIA, HABBIKOB
MIPUBEICHHBIM B TAONIUIIAX IMOKA3aTeNeH, OepUpyeT
MpUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSMH, HABBIKAMH,
MIPUMEHSET UX B CUTYalUSIX MOBBIIIEHHON CI0XKHOCTH. [Ipn
3TOM MOTYT OBITh JIOMYIIECHBI HE3HAYUTEIHHBIC OMIHOKH,
HETOYHOCTH, 3aTPYIHEHHUSI PU aHATUTUYECKHUX OTepPALUSIX,
MEePEHOCE 3HAHUW U YMEHHI Ha HOBBIE, HECTAaHJAPTHBIE
CUTYaLIUH.

Breimonaensl Bce  BHIBI  yueOHOM — paboTHI,
MpeayCMOTPEHHbBIE y4eOHBIM TIJTAHOM. Crynent
JEMOHCTPUPYET YACTUYHOE COOTBETCTBHUE 3HAHUM, YMEHMHIA,
HABBIKOB  TPHUBEACHHBIM B  Ta0nuiax  MoKa3arelew,
ONepUpPyeT MPUOOPETECHHBIMU 3HAHUSMH, HO JOIMYCKAIOTCS
HE3HAYUTETbHbIC OMIMOKH, HETOYHOCTH NPU aHATUTHICCKUX
onepanusx, 3aTpyaHsAeTCs IPU NIEPEHOCEe YMEHHI Ha HOBBIE,
HECTAHIAPTHBIC CUTYAIUU.

OT1In4HO

Xopouio




BoimonHensl  Bce  BUABl  y4eOHOH — paboThl,
MPEIYyCMOTPEHHBIE y4eOHBIM TJIAHOM. Crynent
JEMOHCTPHUPYET HEMOJHOE COOTBETCTBUE 3HAHUM, YMEHU,
HaBBIKOB  TPHUBEICHHBIM B  TaOiauIax  IOKa3areseH,
ONepUpyeT MNPUOOPETEHHBIMH 3HAHUSMHU,  JIOMYCKalOTCA
3HAYUTEJIbHbIE OIIMOKM, HETOYHOCTH MpPH AHAIUTUYECKUX
OnepanusiX, UCHBITHIBAECT 3HAYUTEIbHBIC 3aTPyJHSETCA IMpU
MIPUMEHEHUU HABBIKOB B HOBBIX CUTYAIUSX

He BbInosnHeH oauH win 6onee BUIOB y4eOHOM
paboThl, IPEAYCMOTPEHHBIX Y4EOHBIM IIaHOM. CTyeHT
JEMOHCTPUPYET HENOJIHOE COOTBETCTBUE 3HAHUN, YMEHMUI,
HAaBBIKOB TIPUBEACHHBIM B TaOIUIAX IMOKA3aTeIIeH,
HeynoBneTBOpUTENIbHO | IOMYCKAaOTCs 3HAUUTENIbHbIE OLIMOKHU, MPOSBISETCS
OTCYTCTBHME 3HAHUM, YMEHHI, HABBIKOB 110 Py
MOKa3aresnei, CTY/IeHT UCTIBIThIBAET 3HAUUTEIIbHbIE
3aTpyIHEHUs NPU ONIEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMHU
[IPU MX NIEPEHOCE HA HOBBIE CUTYalUU.

VYII0BIETBOPUTEIILHO

@DOH/Ibl OLIEHOYHBIX CPEACTB MPEACTABIEHBI B IPUIOKEHUH | K paboyeil mporpaMme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMALIHOHHOE o0ecIiedeHue TN CIUTIIUHBI.
a) OCHOBHAas JHMTEpaTypa:
1. Kyxos, H.II. OcHOBBI TepMO-, TUAPO- U TA30JJMHAMUKHU [IDNEKTPOHHBIN pecypc]:
yueOHnoe nocodue / H.I1. XKykos. - Tam60B: ®T'BOY BIIO «TI'TY», 2011.-92 ¢
2. 3emiioB, B. M. TI'mapasiuka /B. M. 3emmoB. - M.: UznarensctBo ACB, 2007. -
351c.
0) JOMOJHUTEJbHAS JUTEpPATypa:

1. Kamunyn, B. M. OcHoBel runpaBivku 1 aspoauHamuku /B. U. Kamunyn, E. B.
Hposnos, A. C.Komapos, K. 1. Unxkuk. - M. : Ctponuzaar, 2002. - 296c¢.

2. Kanuuyn, B. U. Tunpasnuka, BonocHadkenue u kananuzanus /B. U. KanunyH, B.
C. Keapos, FO. M. JlackoB.-M.: Crpoinzaar, 2001. - 397c.

3. Metpesenu, B. H. CoopHuk 3a1a4 no Kypcy rujpasiuku ¢ pemenusmu /B. H.
Merpesenu. - M.: Beicuias mkona, 2007. - 192c.

4. Caiipynnunos, C. 1. ['uapasnmuka cuctem BogocHaOkeHus 1 BonooTsenenus /C.

. Caii pyanuHOB. - M.: U3narensctBo ACB, 2004. - 344c.
5. VYxuH, b. B. T'uapasnuka /b. B. Yxu#n. - M.: ®opym, 2009. - 463c.
Munck: Beim. mkona, 1980. - 224c.
6. Maxmnaés, B. K. I'mnpasiuka. ['mapocraruka /B. K. Maxnaég. - Tomck: U3n-Bo
Tomckoro rOCyJIapCTBEHHOTO ApXUTEKTYPHO-CTPOUTENIBHOIO YHUBEpcuTeTa, 2007.
- 46c¢.
7. Maxmnaés, B. K. I'unpasnuka. OcnoBbl ruapoanaamuku /B. K. Maxmnaés. - Tomck:
N3n-B0 ToMCKOro roCymapCTBEHHOTO apXUTEKTYPHO-CTPOUTEIBHOIO YHUBEPCUTETA,
2006.-69c.
B) MNPOrpamMMHoOe o0ecrnedyeHue 1 UHTEPHET-PecypChl:

[IporpammHoe oOecrieueHre He TPEAYCMOTPEHO.
HNHTepHeT-pecypchl BKIIOUAIOT YU4eOHO-METOIMYECKHUE MaTepUabl B 3JIEKTPOHHOM BUJIE,
IIPEJCTABICHHbIE HA CAUTE htips.//lib.mospolvtech.ru/ B pa3nene «bubnnorexay.
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HNuTepHeT-pecypcenbl:

Ha3BaHusa konnekuun

Ne n/n OneKTPOHHLIN pecypc Ne noroBopa. Cpok
OeucTBusa goctyna
1. 9BC [Oorosop OBbC «YHuBepcuteTckas bmbnuorteka
«YHUuBepcuTeTCKas Ne OHnanH» (www.biblioclub.ru)

6unbnuoTteka oHnamH»
(www.biblioclub.ru)

121 64.44.El1/19 oT
30.05.2019r1.¢c OO0
«OupekT-Megna». c
29.05.2019r.no

28.05.2020r.
> 9BC «Mapatenbcrea flanby | H0rosop Ne 9BC «M3patenscrsa flaHby (e.lanbook.com)
(e.lanbook.com) 91 33.44.EM/19 ot
' ' 30.04.2019

OBC «Polpred» (polpred.com)

MocTosiHHBIN foCTYN

0630p CMW (apxmB nybnmkauui 3a 15 ner)

Hay4Haga anekTpoHHasda
ounbnuorteka e.LIBRARY.ru

[MOCTOS\HHBIV AOCTYN

3800 HaVMEHOBaHWIA XKYPHAIIOB B OTKPLITOM
goctyne

[ocTyn K aneKTpoHHbIM
pecypcam n3gartenscrTea
Springer Nature

MNMucbmo B PIreQOY
«POON» ot
06.08.2018 Ne
20-21-18/3874 C
01.04.2018 -
©eccpoYHO

[ocTyn K aneKTpoHHbIM pecypcam
nsparenbctea Springer Nature

Hay4Has anekTpoHHas
oubnuoteka e.LIBRARY.ru

CeobopHbIn goctyn

Hay4Has anekTpoHHast bubnmoreka
e.LIBRARY.ru

8. MarepuajibHO-TEXHUYECKOe O0ecnedyeHue JUCHUUIIMHBI.
Crneunanu3upoBaHHble yueOHbIe Jadoparopuu kadeapsl «AnmnaparypHoe

oopMIIeHHE U aBTOMAaTHU3aIUsl TEXHOJIOTMYECKUX pon3BoAcTB» ayd. AB1810, AB1101,
OCHAIIEHHBIE KOMIIBIOTEPOM U ITPOEKTOPOM, & TAKKE METOAUYECKUMH MATEpUAIIAMHU 110
aucuuIuinHe « OCHOBBI TEPMO-, TUAPO- U Fa30IMHAMUKH ».

9. MeTonnueckne peKOMEHIAIlUN JJIs1 CAMOCTOSATeILHO padoThl

CTYACHTOB

-JI1s1  DOArOTOBKM K CEMUHApCKUM  3aHATUSIM HEOOXOIMMO HCIOJB30BaTh
JIEKIIMOHHBIM Marepuall, a TaKKe YKAa3aHHYI Ha JIEKIIMM TEXHUYECKYIO JIUTEpaTypy IO
TEME CEMUHApA.

-JIms TIONTOTOBKM W PEIICHUIO pacueTHO-rpadudeckol paboThl HEOOXOIUMO
MCIIOJIb30BATh JIEKIIMOHHBIA MaTepHuai, MaTepHall MPAKTUIECKOTo 3aHaTus 1o reme PI'P, a
TAaKKE YKa3aHHYK) Ha IPAKTHUYECKOM 3aHATHHM TEXHUYECKYH JMUTEPATypy IO TEME
paboTHL.

-JlJIsi MOATOTOBKM K 3a4eTy IO TEeME IUCUUIUIMHBI HEOOXOAMMO HCIONb30BaTh
JIEKIIMOHHBIM MaTepHasl, MaTepuajl MPAKTHYECKOTO M CEMUHAPCKUX 3aHATHUN, a TaKXKe
YKa3aHHYIO Ha JICKIUH TEXHUYECKYIO JIUTEPATYPY M0 JUCLHUILIAHE.

10. MeTOJJ,VI‘-IeCKVIe pekomMeHaauum And npenogaBarens
- JIns mpoBeneHus JIeKIuil o Aucuuruinie « OCHOBBI TEPMO-, THAPO- U
ra3oIMHaMUKHU OTPACiIn» HEOOXOAUMO UCIOJIb30BaTh KypC JIEKIIHM, COCTaBIECHHBIN 1O
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TEMaTUYECKOMY ILUIAaHY, MPEJICTABIICHHOMY B IIPOTpaMMe Kypca U METOJUYECKUMU
MaTepualiaMy, PaclojJOoKEHHBIMU B Jlabopatopuu. [1pu uznoxenuun marepuaia
PEKOMEHTyeTCs TIOJIb30BaThCSI MHTEPHET -PECypCcami, ¢ MOKa3oM (PUIEMOB U CJIANIOB T10
TEMaTUKE MaTepuala.

-IIpu mpoBeneHNN TPAKTUIECKOTO 3aHATHSI HEOOXOIMMO TIOJIE30BaATHCS TPUMEPOM
pemenus Bapuanta PI'P, mogqo6Horo BapuanTam 3aaHus Jjisi CTyJAEHTOB C YUCICHHBIM
€r0 PELICHUEM.

- [Tpu nipoBeieHNN CEMUHAPCKUX 3aHSITUN UCTIOJI30BATh BOIIPOCHI 110 TEMATUKE
Kypca Uil IPOBEACHHUS TEKYILETO KOHTPOJISI U METOAMYECKUMU MaTepuaiaMy,
PacIoIO)KEHHBIMU B JIA00PATOPHUH.

[Iporpamma cocTtapiieHa B cOOTBETCTBUU ¢ DeqiepaabHbIM rOCYIapCTBEHHBIM
o0pa3oBaTeIbHBIM CTAHJAPTOM BBICIIIETO 00pa30BaHUS 10 HATIPABICHUIO TIOJTOTOBKHU
6akamaBpoB 09.03.01 "UndopmaTuka u BHIYUCIUTEIbHAS TEXHUKA" .
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Ipunoowcenue 1

CTpykTypa  cogep:xanue TUCHUILINHBI «OCHOBBI TEPMO-, THAPO- U TA30JUHAMHUKH » I10
HanpaJjieHu0 noarorosku 09.03.01 "Uudopmarnka u BbIYUCIUTEIbHAS TEXHUKA' )

(0akasiaBp)
c | Hene Buabi yueOHoii padoThl, ) Dopm
enec 151 BKJIIOYASI CAMOCTOSITEIbHYIO Buasbl camocTosiTeIbHOIT padoThI bl
Paznen p cemec padoTy CTyI1eHTOB, U CTYIEHTOB arrTecT
w/n Tpa TPYI0€MKOCTh B 4acax alnun
J |II/C | Jlab | CPC [ KCP | K.P. | K.IL. | PT'P | Pepepar | K/p | 9| 3
BBEJAEHUE
Pons u
3HaYCHHE
TUAPOTra30/IMHAMUKUA B TOATOTOBKE
CIIEIIUAJIUCTOB  TI0 HAIIPaBJICHUIO
1. 5 1 1 4
DHepro- u pecypcocbeperaromiue
MIPOIECCHI B XHUMHYECKOH
TEXHOJIOT1H, HeTexumMun 51
ouorexHosorun. Vcropust pa3BuTHs
MEXaHMKH KMIKOCTH M Ta3a.
HNPEAMET n 3AJIAYN
I'MIPOI'A3OJUHAMUKHA
['uaporazoamHaMHUKON Ha3bIBAOT
2. OIUH u3 pasnieon 5 2 1 4
MEXAHUKU - MEXAHUKY JKUJIKOCTEH U
rasoB. MexaHuka >KHUIKOCTH U ras3a
BKJIFOYAET: - KHHEMATUKY XKHUIKOCTH,




B KOTOPOM H3y4arOT H3MEHEHUE
dbopmbl, pazMepoB 51
MPOCTPAHCTBEHHOTO PACIIOIOKEHUS
KUJIKUX OO0bEMOB (OTBJICKAsACh OT
NPUYUH WX  BBI3BABIINX), -
THUIPOCTATUKY, B KOTOPOW H3ydaroT
YCIIOBUSI PABHOBECHS JKHUIKOCTH B
CHUJIOBOM TIOJI€;, - JWHAMHUKY, B
KOTOPOW HM3y4YarOT 3aKOHBI JIBHIKCHUS
xuakoctu. OrnpeneneHue (MOHITHE)
JKUIKOCTH, rasa. ITousarue
CIUIOLIHOCTH. Kpurepnii
CILJIOIIHOCTH.

OCHOBHBIE CBOMCTBA
’KUJIKOCTEM U TA30B
OcHOBHbBIC buznueckue
CBOMCTBA JKHJKOCTEH W Ta3oB.
CKUMaeMOCTb. TemneparypHoe
pacmupeHue. BszkocTs.
[ToBepxHOCTHOE HaTsDKCHHE.
Monenr  uaeambHOM — JKUJIKOCTH.
HeHpoTOHOBCKHUE JKHAKOCTH.

I'MJIPOCTATUKA

Cuibl, AeCTBYIOIINE B
kunkoctr. CBOMCTBA JaBJICHHS B
MOKOSIIIIENCS JKUIKOCTH.
IToBepXHOCTH paBHOTO JaBJICHUS.
CBoOOIHAs TOBEPXHOCTH KHJIKOCTH.

V)]




VYpaBHeHus Dilsiepa paBHOBECHUS
xuakoctu. OCHOBHOE ypaBHEHHE
ruapoctatuky. 3akoH [lackains.
Cusbel cyMMapHOTO JaBJICHUS
AKHJIKOCTH, IEHCTBYIOIETO Ha
IUIOCKUE U KPUBOJIMHEHHbBIE
NOBEPXHOCTH. OTHOCUTEIBHBIN
MOKOM (paBHOBECHE) KUAKOCTH.
[TpuGops! Anst U3MEPEHUS JaBICHHUS.

JANHAMMUKA KUIKOCTHU,
JUIIEHHOM BSI3KOCTH
OcHOBHbIE

TOHSITHS
KMHEMaTHKH >KUJIKOCTU: TPACKTOpHS,
JUHUS TOKa, dJIEMEHTapHasl CTpyHKa,
TpyOKa TOKa, JKMBOE CEUYECHHE,
JJIEeMEHTapHBIA  PacXojl. [ToTtox
JKUIKOCTH. Cpennsis CKOpOCTb.
Bungt JBUKECHUS AKHUJIKOCTH.
OnHOMEpHBIE TIOTOKHU S>KUAKOCTEH W
ra3os. HuddepennnansHoe
YpaBHEHUE [IBIDKCHHSI HUJ€aJIbHOMN
KuakocTd  (ypaBHeHHME — Oilnepa).
[Inockoe (mIBymMepHOE) JBHXKEHHUE
UJCATBHON KUIKOCTU. YpPaBHECHHE
bepHynnum ayis  yCTaHOBHMBIIETOCS
JIBUKEHUSI HUICAIBHON  KUAKOCTHU
[TonoOue THJIPOMEXaHUYECKUX




npoueccoB. Yucno  PeliHonbaca.
Ob6mmas MHTETpaibHast ¢dbopma
YPaBHEHMH KOJIUYECTBA JABWKEHUS U
MOMEHTA KOJIMUYECTBA JBU)KECHUSL.

JUHAMUKA BSI3KOHN
AKUJIKOCTU

VYpaBHenue bepHymnu mis
MOTOKA peaibHOM (Bsi3KOM)
xkuakoctd. Dusmueckui
CMBICIT
ypaBHEHUS bepuynnmn
(reoMeTpHUeCcKOe W IHEPreTUYECKOE
TOJIKOBAaHWE). YpaBHEHHE pacxoja.
OO0mue cBeeHus: O TUAPABINYECKUX
norepsax. Buael THUIpaBINYECKUX
noreps. JIBMKEHHE Tra30B: YCIOBUE
MIPUMEHUMOCTH 3aKOHOB THAPABIUKH
K JBWXKEHHIO Ta30B. llorpaHudHbIi
CJIOM.
Huddepennmansuoe
ypaBHEHUE MOTPAHUYHOTO
CJ1091.
MaiuHbel 175 TPaHCHOPTUPOBKHU
JKUJIKOCTH. XAapaKTEPUCTHUKA CETH
MepEeMEILCHUS JKUJIKOCTH.
Cratmdyeckuiik. W JTUHAMHAYECKUU
Harop B CETH.




Cemunap no reme:
1. OCHOBHBIE CBONCTBA
JKUKOCTEN 1 TA30B

2. T'MJIPOCTATUKA U
T'MIPOJIMHAMUKA
KUJKOCTEM.

11

12

IIpakTH4yeckoe 3aHsITHE 1O
Teme:

OmnpenenaeHne MOITHOCTH
Hacoca, HeOOXOIUMOM 1A
nepeadn KUJIKOCTH B
TUJIPABIIMYECKON CUCTEME C
pPa3HBIMU COTIPOTUBIICHUSIMU U
nocTpoeHue rpaduxa ee

paboTHL.
Beinaua 3aganusa na PI'P

12

12

NCTEYEHUME
JKUJIKOCTH U3 OTBEPCTUI
OCHOBHBIE XapaKTEPUCTUKH
ncreuenus. Mcreuenne KUAKOCTHU
yepes OTBEPCTUS B TOHKOW CTEHKE

I'mapaBanyecknii pac4€T OTBEPCTHUH.

HCT@'—ICHI/IG KUOAKOCTHU U3 JOHHBIX
oTBepcTuid. MicTeueHue xKuaKocTu
P TIOCTOSIHHOM Hariope.

13
14




Hcreyenue KUAKOCTH NIpU
nepeMeHHOM Harope. [ IpuHiuns
U3MEPEHHSI CKOPOCTH M pacxoja .

10.

AdpoauHAMHUKA
(MEXAHUMKA T'A3A)

®u3nUeCcKue CBONCTBA
razoB. Craruka rasos.
Crarudeckoe
JIaBJICHUE. [IpuBenennoe
cTaTu4ecKoe AaBiicHue. J(nHaMuka
raza. YpaBHEHHUE HEPa3pbIBHOCTHU
notoka.  IlpuBenenHoe  mojHOE
JlaBieHue. YpasHeHnue bepuynu s
rasza. Pa3HOCTb JaBiIeHUI U IOTEPS
JaBlieHUsl.  PeXWUMBI  JBWKCHUS
ra3oB. A3poAHHAMHKa UHKEHEPHBIX
ceTel. /[BmkeHuUe HjieaabHOro raza B
KaHajie  MEepPEMEHHOro CeUCHUS

(cormo JlaBans).

15
16

I1.

CemMuHap no reme:

A3pOoaIMHAMHKA
(MEXAHHUKA T'A3A)

16

12

12.

[Tpuem PI'P

17

3arir.
PTP

13.

O030pHOE ceMUHAPCKOE 3aHATHE.

18

(DOPM(I ammecmauuu

19




Bcero yacoB no AuMCHHMILINHE B
ATOM CEMECTpE

36

54




[Tpunoxenue 2 k paboueii nmporpamme

MuHucTepCcTBO HAayKH U BhIcIero oopazoBanus Poccuiickoit Denepanun
®EJIEPAJTLHOE TOCY/IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEX/IEHUE BBICLIETO OBPA3OBAHMSI

«MOCKOBCKHHA MOJUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

Hampasnenue noaroroBku
09.03.01 UndopmaTuKa U BHIYMCIUTEIbHAS TEXHUKA
[Tpoduns «Pa3padoTka HHKEHEPHOT0 MPOTPAMMHOIO OOecrevYeHmns»

KBanudukanus (cTeneHp) BbIITyCKHUKA
bakanasp

dopma o0yueHus
Ounasn

®OH/] OUEHOYHBIX CPEJICTB
MO JUCLUILJIUHE

OcHoOBBI TEPMO-, I'N/IPO- U TA30AUHAMUKH
Cocrasg: 1. [TaciopTt ¢oHIa OLIEHOYHBIX CPEACTB

2. OnucaHue OLIEHOYHBIX CPEICTB:

CocraBurteiu:

npodeccop, aA.T.H. / [.B. Boxxko /
npodeccop, k.T.H. /1.B. Ckonunues/

Mockaa, 2024 T



Ipunoxenue 3 x
paboueii mporpamme

Hepequb OLCHOYHBIX CPEJACTB IO JUCHMIIJIMHE
«OCHOBBI TEPMO-, THAPO- U T'A30ANMHAMHUKH )

HaumenoBanmue [Ipencrasnenue
No OIICHOYHOTO Kparkas xapakTepucTHKa OIIEHOYHOTO OIICHOYHOTO CPEJICTBA B
OC CpeiCcTBa CcpesicTBa DOC
CpencTBo TPOBEPKH YMEHUU MPUMEHSTH KOMITEKT 3aaHHii s
MONyuYeHHbIE  3HAHWS [0  3apaHee
9 Pacaernorpagure ONPENCICHHON METOIUKE ISl PEIICHUS BRIMOMHCHIA
ckas pabora (PI'P) . pacueTHorpaguueckoi
3a7a4 WK 3aJaHuH 110 MOJTYJTIO WITH paGOTHI
JUCIUAIUIMHE B I[EJIOM.
CpencTBo KOHTPOJIS, OPTaHU30BAHHOE KaK
crnenuanpHasg  Oecenma
[1€JJarOrU4YE€CKOro
YcTHbIi onpoc paboTHHKa C O0OydaroluMCsi Ha TEMBI, Bormpocsr o
12 co0eceZioBaHUE, | CBSI3aHHBIC C M3y4aeMOW TUCIUIUIMHOMN, U TeMam/paszenam
(YO) pacCuMTaHHOE€ Ha BBIACHEHHE OObeMa JUCITUTUIMHBI
3HAHUU oOyuaromierocs 1o
OTIpeIeTICHHOMY pasfieny, Teme, mpodieme
U T.IL
KommuiekT 3agaHuii 115l BBINOJHEHHUS PACYeTHO- rpaguyeckoi padoTsl
3amanue Ne 1
JlaHo: 00BEM BoObI, MOJaBacMO B ceTh Q = M’ /4;
JUTHHA TPyOOIpoBo/ia 1o ropu3onTamu L = M;
JUTMHA TpyOorpoBoa o Beprukanmu H = Mm”

PaccunTtaTh XapakTepUCTUKY CETH U OMNpeAeNuTh Tpedyemble sl paboThl Ha ATY CETh MapaMeTphbl

CpeHEe 3HaUEHUE SKBUBAJIECHTHOH 1LIEPOX0OBATOCTH TPYyOHb! [] =
KOJIMYECTBO MTOBOPOTOB TpyObI HA 90° Z1=
KOJIMYECTBO 3aJBMKEK HAa TUHUU Z2=
JTaBJICHHUE BOJIbI B IPUEMHOM Oake p2 =

JTaBJICHHE HA YPOBHE BCACHIBAHUS - aTMOC(EpHOE.

MIla;

[EHTPOOEKHOTO HAcOoca.

[To momyueHHO#N XapaKTepUCTHKE CETH YCTAHOBUTH THIT paboOUero kojeca IeHTPOOESKHOTO Hacoca,
HE00XOIMMOE WX KOJIMYECTBO U OMPEACTUTH OCHOBHBIE TEOMETPUUYECKHE MTapaMeTphl pabodero Koieca.
OmnpenenuTh OCEBYIO CHIIY, BO3SHHMKAIOIIYIO NMPH pabdoOTe HAacoca, W JaTh PEKOMEHIAIMH TI0 €¢
KOMITEHCAITMU. BBIMOTHUTE 3CKHU3 pabouero Koieca U cxeMy pasMelieHus pabodero kojeca (Koyec) Ha

Basly Hacoca. [Ipu pacuere npuHsAThH K.11.4. Hacoca n= 0,65.
JlanHbie B TAOIMIE!

Ne Q L H Ji| VA V4 p2
1 40 95 60 0,08 4 2 0.4
2 30 25 20 0,06 3 2 0,35

3 25 20 10 0,07 5 2 0,3

4 27 15 20 0,08 5 3 0,25

5 32 60 30 0,07 4 3 0,35

6 35 20 40 0,06 5 2 04

7 40 80 50 0,08 4 5 0,45

8 28 10 15 0,07 4 1 0,2

9 27 10 30 0,06 4 4 0,25

10 30 30 15 0,08 3 2 0,3




11 35 20 30 0,07 5 3 0,35
12 45 60 50 0,06 3 2 0,4
13 40 55 45 0,08 5 3 0,45
14 38 60 40 0,07 4 2 0,35
15 25 15 30 0,06 5 4 0,2

Bomnpocel mo Temam/paszaenam JUCHUAINIIMHBI
«OCHOBBI TEPMO-, THIPO- ¥ T'A30AMHAMUKH »

BBenenue B ruiporazoqMHAMHUKY

1. B «l'uaporazoquHaMuKe» IPUMEHSIOTCS METOMIBI UCCIEI0BaHUs: 1) TOIBKO
AKCIIEPUMEHTAJIBHBIC; 2) TONBKO aHATUTUUYECKUE; 3) AHAIUTUYECKHUE, YACTIEHHBIE U
AKCIIEpUMEHTAJIbHBIC; 4) aHATUTUYECKHUE, IKCIIEPUMEHTAIbHBIE U DS APYTHX.

2. Kuaxocts - 310 (huzmyeckoe Teno, 1) cnocoOHOe 3a0MHATh MTyCTOTHI; 2)
CIOCOOHOE U3MEHATh (DOPMY MO AEHCTBHEM CHUII; 3) CIIOCOOHOE U3MEHATH CBOM 00BEM;
4) cnocoOHOE TEYb.

3. VYkaxuTe NpaBWJIbHOE BBIPAKEHUE VISl INIOTHOCTH KUIKOCTH (Y - €e
yaenbHbIN Bec): 1) p=yg; 2) p=g/y; 3) p=y/g.

4. B kakux enununax B cucreme CU uzmepseTcs yuelbHbIi Bec BoAbl? 1)
/M3; 2) H/M3; 3) kr/m3.

5. VYkaxure pazmepHOCTh KodduimenTa o0beMHOT0 cyKaTus. 1)
6e3pasmepnsrii; 2) [1a; 3) M2/H; 4) H/m2.

7.  BS3KOCTB )XHAKOCTH 3TO CIIOCOOHOCTH 1) COMPOTUBIIATHCS CKOJIBKEHUIO €€
CJIOEB; 2) MPEO0IeBaTh BHYTPEHHEE TPEHUE )KUJIKOCTH; 3) MepeTeKaTh 3a
MUHUMaJIbHOE BpeMsi; 4) MPeo10JIeBaTh CUITY TPEHUS KUAKOCTU O CTEHKHU.

8.  Ykaxwurte pazMEepHOCTh KHHEMATUYECKOTO KO3 pUIeHTa BI3KOCTH
1) M2/c; 2) m/c2; 3) c/m2.

9.  Vkaxute pa3MepHOCTb JUHAMUYEeCKOro kosdduirenta Bszkoctu 1) [1a-c;
2) Ila/m; 3) ITa/c2

10. Korna BA3KOCTh BOABI B peKe OOJIbIIIE, IETOM MM OCEHBIO TIepe
nenoctaBoM? 1) onrHaKoOBas; 2) OCEHBIO; 3) JIETOM

11. Kak u3meHsiercst BA3KOCTb KUJKOCTU C YBETUYEHUEM CKOPOCTH €€
TedeHua? 1) He u3MeHUTCH; 2) yBEIUYUTCA; 3) YMEHBIIUTCS

12.  Bs3KOCTh XXUAKOCTEN U3MEPSIIOT C TOMOIIBIO... 1) apeoMeTpoB; 2)
MaHOMETPOB; 3) BUCKO3UMETPOB; 4) CTaIarMOMETPOB.

13. HpeanbHOU Ha3bIBAETCS KUIKOCTh, 1) B KOTOPOM OTCYTCTBYET BHYTPEHHEE
TpeHue; 2) Haubosiee NOaXOAsIIIas AJisi MPUMEHEHUS; 3) CIIOCOOHas XOPOIIO C)KUMAThCS;
4) cyliecTBYIOIAs TOJIBKO B ONPEJEICHHBIX YCIOBUSX.

I'mapocraruka
1. B kakux enuHuIax uamepsiercs aaBieHue B cucreme usmepenuss C1? 1) B
nackaysix; 2) B arMmocdepax; 3) B MM pTyTHOTO cToji0a; 4) B Oapax.
2. Kaxkoe naBienue oObI4YHO MoKa3biBaeT MaHoMeTp? 1) abconmoTHOE; 2)
n30bITOUHOE; 3) aTMOoc(epHOe; 4) BAKYYMMETPUIECKOE.

3. Yemy paBHO aTMOC(EpHOE JaBICHUE MPU HOPMAIBHBIX YCIOBHIX?
1) 100 MlITa; 2) 100 kIIa; 3) 10 I'TIa; 4) 1000 I1a.



4. Kak u3aMeHuTcs faBieHue B IEHTPE TSHKECTH TOPU30HTAIBHOM IITONIAIKHY,
eciu ee moBepHyTh Ha 300 BOKPYT OCH, IPOXOIAIIEH Yepe3 HeHTp TskecTu? 1)
YMEHBIIUTCS; 2) YBEIUUUTCS; 3) HE UBMEHUTCS

5. Kakoii 3ak0H OTpak€H B OCHOBHOM YpaBHEHUHU T'UAPOCTATUKU? 1)
Apxumena; 2) [Tackans; 3) HetoTona

6. AOGCONIOTHOE TaBlieHHEe HAa CBOOOIHON MTOBEPXHOCTH PABHO

armocdepHomMy. Uemy paBHO U30bITOUHOE AaBieHue Ha riryoune h? 1) p=po+pgh; 2)
p=pgh o po; 3) P=pg'
7. AOCONIOTHOE J1aBJIEHUE HA TOBEPXHOCTHU BOJIbI PABHO aTMOC(HEPHOMY

(parm=1 ar). Yemy paBHO U30BITOUHOE JaBieHUE Ha ToBepxHOCcTU? 1) 9,81 kIla; 2) 98,1
klla; 3) 0,0 xIla

8. AOCOTIOTHOE JIaBJICHHE Ha CBOOOHOM TOBEPXHOCTH KUIKOCTH PAaBHO
117,72 xIla. Yemy paBHO u30bITOuHOE naBieHue, eciu Pa=1 ar? 1) 0; 2) 19,62 xlIla;
3) 10 kI1a

9. OTKpBITHIN TTHE30METP MOJKIIOYEH K pe3epByapy ¢ Bojoi Ha riryonHe h=1

M. BricoTa Bozbl B ibezomerpe H=3 M. Onpenenuts abCONIOTHOE AaBJIEHUE HA
MOBEPXHOCTHU BOABI B pe3epByape. 1) 117,2 klla; 2) 98,1 klla; 3) 196,2 klla

10. T'me npuinoxeHa cuia THAPOCTATUYECKOTO ABJICHHS HA HAKJIIOHHYIO
IJIOCKYIO TIOMAAKY? 1) B IIEHTpE TAXKECTU IUIOMIAAKU; 2) BBIIIE IIEHTPA TAKECTH; 3)
HIDKE LIEHTPA TKECTH

11.  VYkaxuTe NpaBUIbHYIO 32aBUCUMOCTb JIJISl ONPEJEICHUS CUIIbI
TUAPOCTATUYECKOTO JABJICHUS KUJIKOCTH Ha IJIOCKYIO TOBEpXHOCTH 1) P=(p,+pg)ra;
2) P=potpgh ; 3) P=(potpgh)w

12.  Cuna gaBieHUs )KUJIKOCTH HA IUNIOCKYH HAKJIOHHYIO TOBEPXHOCTh
onpenensercs mo 3aBucuMocTu F=poS +pghS . I'ne npunoxena cuna poS ? 1) Bolie
[EHTpa TSHKECTH IJIOIIAIKK; 2) HIKE LIEHTPa TSHKECTH; 3) B LIEHTPE TSHKECTH

13.  OmnpenenuTs TOPU3OHTANBHYIO CHITY, IEHCTBYONTYI0 Ha map (r=0,2 m),
Haxozsmiics B Boje Ha rmyoune H=4,5 m 1) Pr=5,02 xH; 2) Pr=0 kH; 3) Pr=4,85 kH

14.  Korna Tteno naBieHUs] HA KPUBOJUHEHHYIO TOBEPXHOCTD SABIISIETCS
MHHUMBIM? 1) €CJIM OHO PaCIOJIOKEHO Ha CMOUYEHHOMN CTOPOHE MTOBEPXHOCTH; 2) €CIIN
OHO PACHOJIOXKEHO Ha HE CMOYEHHOM CTOPOHE MOBEPXHOCTH.

15. Kak npunokeHa paBHOAEHUCTBYIOIIAS TUAPOCTATUYECKOTO TaBJICHUS
OTHOCHUTEIBHO IIEHTPA TSAKECTU NMPSAMOYTOJILHOM OOKOBOM CTEHKHU pe3epByapa? 1) Huxe;
2) BhIIIIE; 3) COBIAIAET C LICHTPOM TSXKECTH; 4) CMEIlIeHa B CTOPOHY.

16. OTHOCUTENBHBIN MOKOM KUAKOCTH YCTAHABIMBAETCS, KOT/IA IEUCTBYOIINE
Ha Hee 1) CUIIBI TSXKECTH M MHEPITUHU TTOCTOSHHBI; 2) CHIIBI TSKECTU U UHEPIIUHU
NepeMEHHBI; 3) TOIBKO CUJjla TSHKECTH HeU3MEHHa; 4) cuia TSHKeCTH HeU3MEHHa, a Cujia
WHEPLUHU U3MEHSETCS.

17. OcHOBHOE ypaBHEHHE THIPOCTATUKH UMEET BHUJ ... 1) p = po+ pa?p = pu-
Pa; 3) p = pu- ph; 4) p = po+ pgh.

18.  BricoTa mogbemMa BObl B OTKPBITOM ME30METPE COCTABIISIET 2 M, a TOUKA
€ro NMPUCOETUHEHHsI 3ariTy0ieHa Ha 3 M II0J YpOBEHb BOJIbL. Torna moBEpXHOCTHOE
aOCOJIFOTHOE JTaBJICHUE PaBHO ... aT. 1) 0,9; 2) 0,3; 3) 0,5; 4) 0,2.

19. IIpubGnusurenpHas cuia U30BITOUHOTO THIPOCTATUYECKOTO JABJICHHUS B
3aKPBITOM COCY/€ Ha TOPU30HTAIBHYIO MIPSMOYTOJIBHYIO IUTOIIAIKY paBHa ... KH. Ilpu
YCJIOBUH, YTO OHA 3ariiy0JieHa B BOY Ha 4 M, IJIMHA CTEHKU 3 M, a IIUPHUHA 6 M.



[ToBepxHoCcTHOE M30BITOUHOE JaBieHue coctapiset 20 klla. 1) 360; 2) 180; 3) 720;
4) 1080.

20. IloBepXHOCTb B XKUJKOCTH, BO BCEX TOUKAX KOTOPOM JaBJIEHUE OJMHAKOBO,
HasbIBaeTcs 1) cBOOOMHOM; 2) CTaTUYECKOM; 3) TOBEPXHOCTHIO MOKOS; 4) TOBEPXHOCTHIO
YPOBHSI.

21.  OmpenenuTh OCaJKy MOHTOHA, 3arPy>KEHHOTO ECKOM Ha BICOTY hl 2M,
wioTHOCTh necka p=2000 kr/m3. Pasmepst montona b=8 m, 1=40 m. Bec camoro
nontona 0,6 MH, g=10 m/c2. 1) h=4,3 m; 2) h=3,5 m; 3) h=4,5 m

22.  J1Ba nepesHHbIX Opycka Becom 20 H (p1=400 kr/m3, p2=500 kr/m3)
IJIaBalOT. Y KOTOPOro 00beM HaJABOIHON yacTu Oynet Oosbline? 1) oIMHAKOBBIC; 2) Y
nepBoro; 3)y BTOPOro

23.  JIBa Opycka ogHoro Beca (10 kH) sxene3nsiii u nepeBsiHubIn Gx=7800
kr/mM3, pa=400 kr/m3) nomenieHsl B Bogay. OJIUH U3 HUX TOHET, a Ipyroi miaBaet. Ha
KOTOPBIN U3 HUX JIEUCTBYET HAOOJbINas BhITAIKUBAIONIas cuiia? 1) Ha jKkeJIe3HbIi; 2)
Ha JICPEBSIHHBIN; 3) paBHbIC

24.  beronnas mumta Becut B Bozayxe 117,6 kH, a B Boge 68,6 kH. Onpeaenuts
mw10THOCTH OeToHa 1) p=2800 kr/m3; 2) p=2400 kr/m3; 3) p=1940 xr/m3

25. JlBa mapa u3 4yyryHa ¥ JiepeBa, C paBHBIMH 00bEMaMH, MTOJTHOCTHIO
MOTPY’KEHBI B Boy. Ha KOTOpBIi U3 HUX OyJeT NelicTBOBAaTh HANOOIbITIas
BbITAJIKMBaroIIas cuia? 1) Ha iepeBsiHHBIN; 2) HA YyTYHHBIN; 3) OlMHAKOBBIE 27.
[1naBaronuii mapoxoj; HEYCTOWYUB, YTO CIIEyET 3arpy3uTth? 1) Tptom; 2) nanyOy

I' naponunamuka

1. Kak Ha3piBaeTCs 4acTh ABWKYIICHCS >KUIKOCTH, OTPaHUYCHHAS] TPYOKOMH
Toka? 1) noTok; 2) IuHUS TOKa; 3) AIeMeHTapHasl CTpyiika

2. Kak Ha3pIBaeTCsi MOTOK, OKPYKEHHBIN CO BCEX CTOPOH ra3oBoi cpenoit? 1)
HAIMOPHBIN MOTOK; 2) CTPYs; 3) O€3HANOPHBIN MOTOK

3. Kak wu3MeHUTCS CMOUYCHHBI NEpUMETP B TPyOE€ C YMEHBIICHHEM €€
nuameTpa B 2 pa3a? 1) yBenuuuTcs B 2 pasa; 2) yMEHbIIUTCA B 2 pa3a; 3) He U3BMEHHUTCS

4. Omnpenenenue pacxona 0OLEMHBIM METOAOM TpEIoiaracT usmMepenue 1)

CKOpPOCTH M IUIOIIAAM I[IOTOKAa; 2) IJIOMAaAXM W YKJIOHA BOAOTOKAa; 3) BpPEMEHH
HaIlOJIHEHUS cOocy/la; 4) Hamopa nepesi CyKaroluuM YCTPOIMCTBOM.

5. [Ipu ycTaHOBHBIIEMCS TEUCHUU TUAMETP TPYOBl yBEIUYMBAETCS B 2 pasa.
Kak n3menurcs pacxon? 1) He UBMEHHTCS; 2) YBEIUUHUTCS B 2 pas3a; 3) yMEHBIIUTCS B 2
pasa

6. Vkaxure npaBwibHY0 (GopMylly Ajs omnpeaeneHus 00beMHoro pacxona Q
1) Q=®V; 2) Q=®/V; 3) Q=V/®
7. Kakas tpy0a siBisiercst kopotkoit? 1) Tpy6a nnunoit meree 100 m; 2)

norepu B TpyOe paBHbl 0; 3) motepu B TpyOe Ha MECTHBIE COMIPOTUBICHUSI COU3MEPUMBI
C TIOTEPSIMU TIO JITTUHE.

8. Korna nee3omeTpuueckas JIMHUS COBIAIACT C HAOpHOM? 1) naBieHue
MeHbIIe aTMochepHOro; 2) yeabHas YHeprus noyiokenus pasHa 0; 3) ckopocTh
TeyeHus paBHa 0

0. CxopocTh Ha OCH TPYOBI B TaMUHAPHOM TMOTOKE YBEIUYMIACh B 4 paza. Kak
u3MeHUTCS pacxo? 1) He u3MeHUTCs; 2) yBelIuuuTcs B 2pasa; 3)yBeauuuTcs B 4 pasa;
4) yBenuuurcs B 8 pa3



10.  Kakoit napametp OyJieT OJMHAKOBBIM JIJIsl TAPAILIIEIBHO COSAMHEHHBIX
y4acTKoB TpyOomnpoBoaa? 1) morepu Harmopa; 2) pacxom; 3) kodhOHUITUEHT TPEHUS.
nuiIMHApUYeckoro Hacaaka? 1) r 0,64; 2) e=1; 3) e==0,82.

11.  IIpu ycraHOBUBIIIEMCS T€YCHUHU AUAMETP TPYOBbI yMEHBIIAETCS B 2 pasa.
Kaxk n3menurcs ckopocts? 1) yBenuuurcs B 8 pa3; 1) yBenuuurcs B 4 paza; 2)
yBEIUYUTCS B 2 pa3a; 3) HE U3MEHUTCS

12. Kakomy Buay T€4eHUs COOTBETCTBYET HAJIMYME B IIOTOKE YKJIOHA JHA U
CcBOOOIHOM TTOBepxHOCTU? 1) HamOpHOMY; 2) HEYCTaHOBUBIIEMYCS;, 3) OE3HAMOPHOMY;
YCTaHOBUBIIEMYCS.

13. Kak usmeHsieTcsi mbe30oMeTpudecKas JUHUS B0JIb oToka? 1)
MIOBBINIACTCS; 2) MOXKET M MOOBIIIATHCS, U MIOHMKATHCS; 3) MOHUKACTCS

14. VYkaxuTe MpaBWIbHYIO 3aBUCUMOCTH JIJIA oripeesieHus: koddduimenrta
TUIPABINYECKOTO TPEHUsI X B KBaJAPATUUHON 30HE TYpOYJIEHTHOTO pexuma. 1)
X=64/Re; 2) X=8g/C2; 3) X=0,3164/Re0,25

15.  OmnpenenuTth pacxoi XKUAKOCTH B TpyOe auamerpom d=200 MM, TIuHOM
1=100 M, eciiu moTepu 1o AnuHe WI=2,5 M, KO3 OUIIMEHT TUAPABINYECKOTO TPEHUS
X=0,025, g=10 m/c2. 1) Q=62,8 nm3/c; 2) Q=31,4 nm3/c; 3) Q=94,2 nm3/c

16. VYkaxute, B Kakoil 30He TypOYyJICHTHOTO PEXMMa HAXOIUTCS TTOTOK, €CITU
Re=20100, abcomnroTHas mepoxosarocts J3=1,2 mm, a nuametp Tpyost d=100 mm. 1)
TUAPABIMYECKH TNIAJIKOM; 2) KBaIpaTUYHOM; 3) MepexoaHoM

17.  Omnpenenuts notepu 1o JuHe B Tpyoe juHor 1=100 M u nuamerpom
d=200 mm, eciu pacxon B Hel Q=0,0628 m3/c, a koappument tpennst X=0,025. 1)
bnn=1,5 m; 2) ban=2,5 m; 3) ban=1,25 m

18.  OmnpenenuTh MOTEPIO HAMOpa Ha BXojie B TpyOy npu pacxoae Q=62,8
am3/c, nuametp Tpyosl d=200 mm, cBx=0,4, yCKOpEHHE CUJIbI TSHKECTH MPUHSATD
paBHbIM 10 M/c2. 1) bx=15 cm; 2) bBx=8 cMm; 3) bx=12 cm

19.  OmnpenenuTs BHICOTY BOJOHAMOPHOM OAITHU JIJIsl TOJIA4X BOJIBI C PACX0I0M
Q=20 am3/c mo ropu3oHTaILHOMY BomoBOAY JuHON 1=800 M. Pacxomnas
xapakrepuctuka Tpyost K=100 qm3/c. 1) H=15 m; 2) H=32 m; 3) H=22 m

20. CpenHue CKOPOCTH MOTOKA KUJKOCTH IPH MJIABHO U3MEHSIOIIEMCS U
napajuieIbHO-CTPYHHOM JABUKEHUU B COOTBETCTBUU C YPAaBHEHHEM HEPA3PHIBHOCTH ...
1) 0OpaTHO MPONOPIMOHAIIBHBI ILTOIIAASAM KUBBIX CEUCHHUH; 2) MPSIMO
MPONOPLUMOHANIBHBI ILTOMIA/ISIM KUBBIX CEYCHUHN MTOTOKA; 3) MOCTOSHHBI BJIOJIb MIOTOKA;
4) 3aBUCAT OT BpEMEHU

21. Benuuuna V*/2g B JHEPrETUYECKOM MHTEPIPETALUMK YpaBHEHHUs BepHyiu
JUTSl YCTAHOBUBIIIETOCS JIBHXKCHUST HEBSI3KOM KUJKOCTH MIPU ACHCTBUM CUIT TSDKECTH U
CHUJI IaBJICHUS HA3bIBACTCA ... HAIOPOM. 1) CKOPOCTHBIM; 2) TUAPOIUHAMUYECKUM; 3)
MbE30METPUIECKUM; 4) THJIPOCTATUYECKUM.

22.  JIBWXKEHUE KUJIKOCTH, IPU KOTOPOM OTCYTCTBYIOT U3MEHEHUS (ITyJIbCalliN)
MECTHBIX CKOPOCTEH, MPUBOAIINX K IEPEMEIIMBAHUS KUIKOCTH, HA3bIBAIOT ... 1)
KaBUTAIMOHHBIM; 2) TypOyJIeHTHBIM; 3) MEPEXOAHBIM; 4) TaMUHAPHBIM.

23.  OOmme nmoTepu Haropa B Caydae MocCJIeI0BaTeILHOIO COSAUHEHUS
YYaCTKOB TP pacyeTe NTUHHOTO TPyOOIPOBOAa OMPENEIIOTCS Kak cymma . 1) moTepb
Ha JIIOOOM M3 YYaCTKOB; 2) IOTEPh Ha BCEX yYacTKaX; 2) BCEX MOTEPh MO JUIUHE; 4) BCeX
MECTHBIX MOTEP.

24. W3 6aka npsMOyrojabHOU (hOPMBI BBITEKAET BOZA YEPE3 MaJIOE IOHHOE



orBepcTue. Kak n3meHuTcs BpeMs OnoposkHEeHUsI 0aka, eciiv IUIoab ero JIHa
YMEHBIIINUTH B 2 pa3za. 1) Bo3pacteT B 2 pasa; 2) Bo3pacTeT B 4 pa3a; 3) CHUZUTCS B 2
pa3za; 4) cHu3uTCA B 4 pasa.

KOHTPOJIBHBIE BOITPOCHI JJISA 3AYETA

l. OCHOBBI TEPMO-, TUAPO- U TA30AMHAMUKHU KaK HayKa U CBS3b €€ C APYyruMuU
JTUCHUTUTMHAMM.

2. OcHoBHbBIE (PU3NUECKHE CBOICTBA KUKOCTH.
[Tonsatue 00 uaeanbHON KUJKOCTH.
Cunbl, IEHCTBYIOIINE HA KUIKOCTb.
['mapocrarnyeckoe AaBI€HUE U €r0 CBOMCTBA.
OcHOBHOE YpaBHEHHE TUAPOCTATUKH.
3akoH [lackass.
HexkoTopsle ciiydyan npuMeHeHUs ypaBHeHUs! bepHyu.

9. AOGconoTHOE U U30BITOYHOE J1aBlieHue. Bakyywm.

10.  IIpubopsl 1yist U3MEPEHUS TABICHHUS.

11.  3aBUCHUMOCTH JAABJICHHS OT TIYOHHBI MTOTPY>KEHUS. DMIOPHI JABICHHS.

12.  Cuna naBieHHSs KUJKOCTH Ha IJIOCKUE TOBEPXHOCTH.

13. Cuna gaBieHuUs *KUJIKOCTU Ha KPUBOJIMHEINHBIE TOBEPXHOCTH.

14. TlnaBanue Ten. 3akoH ApxuMmena.

15.  OcHOBHbIE TOHATHUA U ONIPEACICHUS KHUHEMATUKU U TUHAMUKH KUIKOCTH.

16.  YpaBHeHUEe HEPa3pBIBHOCTH AJISI IOTOKA KUJIKOCTH.

17.  VYpaBHenue bepHymm 175 23IeMEHTAPHON CTPYWKH WICATBHOM KUJIKOCTH.

18.  Dueprernueckas UHTEpIpeTaUUs ypaBHEHUS bepHyun.

19. Teomerpuueckuii cMbICa ypaBHEHU bepHyun.

20.  VYpaBHeHue bepHymM A1 2JIeMEHTapHON CTPYHKHU PeaibHOM )KUIKOCTH.

21. Pexumsbl nBuxennd xxuaxoctu. Yucino Pelinonbaca.

22.  VYpaBHeHue bepHymM A MOTOKA UACATBHON KUJKOCTH.
[Ibe30MeTpHUUYECKHM YKIIOH

24.  VYpaBHenue bepHymM A MOTOKA peaabHOMN KUIKOCTH.

25. TeoMmerpuyecKkuid CMbICT ypaBHEHUSI bepHYyIIN AJisi HOTOKA KUJKOCTH.

26. PacmpezaeneHue CKOpOCTE MO CEUEHUIO MOTOKA MPU JJAMHUHAPHOM PEKUME.
3akoH Crokca. MakcuManbHOE U CpeHEE 3HAYEHHE CKOPOCTH IOTOKA.

27. PacnpezaeneHne CKOPOCTEN MO CEUEHHUIO MOTOKA NPU TypOYyJIIEeHTHOM
pexume. MakcumanbHOE U OCPETHEHHOE 3HAYEHUE CKOPOCTHU TOTOKA.

28.  HHreHcHuBHOCTH TypOYyIEHTHOCTH, MaclITad TypOyJIEHTHOCTH U
TypOyJIeHTHAsI BI3KOCTh MOTOKA.

28.  OOmas xapakKTepuCTHKa JAMUHAPHOTO JIBHXKCHUS KUIKOCTH.

29. TypOyneHTHOe nBUKEHUE KUAKOCTU. [lynbcanus u ocpeiHeHHAs
CKOpPOCTb.

30. Crpykrypa TypOyJIeHTHOTO IOTOKA B TpyOe.

31. ®uznueckas Npupoja ruAPABINYECKUX COMPOTUBICHUN.

32. Tlorepu Hamopa 1o JIJIMHE B TPyOax.

33. ®uzuueckas Npupoja MECTHBIX MOTEPH HAIOPA.

34. ®opmyna FO. Beiicbaxa miis onpe/ieieHuss MECTHBIX ITOTEPh HAIOpa.
KoadduiimeHT MECTHBIX COMTPOTUBICHUH.
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35. MecTHbIE CONPOTUBIICHUS U UX BIMSIHUE HA BEJIMUMHY Hallopa Hacoca.

36. Pacuer nmotephb Hamopa B TpyOOIpOBOAaX ¢ pa3IndHbIMU
COIIPOTUBIICHUSIMH.

37. Dnementsl Teopun nmoaodus. Kpurepuii PeitHombaca.

38.  DnemenTtsl Teopun noaodust. Kpurepuit Opyna.

39.  Dnements Teopun noaodus. Kpurepuit Bebepa.

40. DOnemenTsl Teopun noaobus. Kpurepuii Ditnepa.

41. IIpowsBonHble WM 3aBUCUMBIE KpuTepuu [ 'anunes n Apxumena.

42.  HcredyeHue )KUIKOCTH Ye€pe3 OTBEPCTHS B OOKOBOM MOBEPXHOCTH.

43. HcredeHue )KUAKOCTU U3 JOHHOTO OTBEPCTUS MPU MOCTOSIHHOM YPOBHE.

44. HctedeHue )KUAKOCTU U3 JOHHOTO OTBEPCTHS PU IEPEMEHHOM YPOBHE.

45. T'mppaBnuyeckuid ymap.

46. IIpuHUUIIBI U3MEPEHUS CKOPOCTH U pacxoa >KUIAKOCTH.

47.  AspoaumHamuka. Duzndeckue CBOMCTBA ra3oB.

48. Craruka ra3oB. CTaTnuecKoe J1aBJICHHE, SMIOPHI IaBICHUS Ha
MOBEPXHOCTh. [IprBeeHHOE CTaTHUEeCKOE JABIICHUE T'a30B.

49. JluHamuKa ra3oB. YpaBHEHHE HEPA3PBIBHOCTHU MOTOKA. [IpuBeneHHoe
MOJIHOE JaBJICHUE. YpaBHEHHE bepHyum i ra3oB.

50. IloHsaTus pa3HOCTH NABICHUHN U OTEPSI NABICHUS IS Ta30B. PexxnuMbl
JIBH>KEHUS ra30B. A3pOAMHAMUKA UHKEHEPHBIX CETEH.

51. Pacuer cucrem ¢ €CTECTBEHHOU TATOM.



AHHOTALMS MPOrPaMMBbl M CHUNJIMHBI:

«OCHOBBI TEPMO-, THIPO- U TA30AMHAMH KW
1. Ieau 1 3a0a4u AU CHUIJINHBI

Jucuuminaa «OCHOBBI TEPMO-, TUAPO- U Ta30[IMHAMUKI JTOJKHA JIaTh SCHOE
IIPEACTABJICHUE KaK O TEOPETHUYECKUX METONAX pacyeTa ABUKECHUS KUJKOCTH U rasa,
TaK M O TMPAKTUYECKOM TMPUIOKCHUH STUX METOMOB IJIsi pacdyeTa O0OOpYIOBaHUS
PAa3IMYHOIO HA3HAYEHHS B XUMUYECKOW TPOMBILILICHHOCTH.

K ocHOBHBIM mensim OCBOECHUS AUCHUIUIMHBI «OCHOBBI TEPMO-, THAPO- H
ra30AMHAMUKH » CIIEYET OTHECTH:

- IOJIyYE€HHE KOMIUIEKCAa 3HAaHUI OCHOBHBIX 3aKOHOB T'MIPOTa30UHAMUKH;

- IpUOOpETeHNE YMEHHWH W HABBIKOB HX MPUIOKEHHS B OOJACTH DHEPro- U
pecypcocOeperaomux MpoueccoB B XUMHYCCKOW TEXHOJIOTHH, HEPTECXUMUU U
OMOTEXHOJIOTHH;

- OBJIaJICHHE TUIIOBBIMH METOJMKAMH PacueTa aIrapaToB U IPOLIECCOB, a TAKKE
METOJUKAMH  TCOPETUYCCKOTO W DKCICPUMEHTAJIBLHOTO  HCCICAOBAHHMS B
THUAPOTa30JuHAMUKE.

K ocHOBHBIM 3agadyaM O CBOCHUS TUCHHUIUIMHBI «OCHOBBI T€PMO-, THIPO- H

ra30JUHAMHKH » CJIETyeT OTHECTH:

- U3y4YEHUE OCHOBHBIX 3aKOHOB PaBHOBECHS U JIBMIKCHHUS JKHUJIKOCTH;

- I3yYE€HHE 3aKOHOMEPHOCTEH THUIPOMEXaHMYECKHX MPOIECCOB B XMUMHUYECKOM
TIPOMBIIIUICHHOCTH;

- popmMupoBaHre yYMEHHs BBISBISTh U AHAIU3UPOBATH (PU3NYECKYIO CYHTHOCTh
SBIICHUA ¥ TPOoOJEeM, BO3HUKAIOIIUX TPU pacueTe amnmapaTtoB W IMPOIECCOB, U
HAXOMUTh ITyTH UX PEIICHMUS;

- opMupoBaHre yMEHHA CTPOUTh MAaTEMaTHMYECKHE MOJAETH MPOIECCOB
JIBYDKEHUS KUJAKOCTH U Ta3a B TPYOOIPOBOIHBIX U TA30TIPOBOIHBIX CHCTEMAX;

- popMupoBaHHEe HABBIKOB pacyeTa JBWIKCHHUS JKHJIKOCTH MW Taza TIo
TpyOOIIpOBOIAM.

4. Mecto nucuuninHbl B cTpykrype OII

Hucrumnaa «OCHOBBI T€PMO-, THAPO- M Ta30JMHAMUKH » OTHOCHUTCS K YUCIY
npodecCHOHANBHBIX YUeOHBIX AUCHMIUTUH 0a30Boil yactu 6azoBoro nukia (b.1.1.9)
OCHOBHOW 0O0pa3oBarenbHON MporpamMmbl OakanaBpuara «TexHUKA M TEXHOJIOTHUS
TIOJTMMEPHBIX MaTepuaioBy, B3aMMOCBSI3aHa JIOTUYECKHU u
COZIepKATETbHO-METOAMYECKH CO CICAYIOMUMHU AUCIUTUIMHAMH U TipakTukamu OOIT:
B 6a3o0601i wacmu 6azoeoeco yuxaa (b.1.):

- pusuka;

- 6€30MaCHOCTh KU3HEAEATEILHOCTH.

B eapuamusnoit vacmu 6azosozo yuxna (b.1.):
- CHCTEeMBI MH)KCHEPHOTO aHaJIH3a.



3. TpeGoBaHus K pe3yJbTaTaM 0CBOEHMSI AUCIUIIUHBI

B pesynbrate 0cBOCHMS IUCUMIUIMHBI Y 00y4daromuxcst (POpMHUPYIOTCS

cleayromue KOMIICTCHINN 1 JOJIPKHBI OBITH AOCTHUIHYTBI CJICAYIOIMIKUC PE3YIbTAaThI

o0yueHHus Kak 3Tan (OPMUPOBAHUS COOTBETCTBYIOIINX KOMIIETEHITHI:

B pe3yabrare ocBoeHUs

MPOTPaMMHBIE PEIIEHUS
B 00J1aCTH CHCTEM
aBTOMaTI/ISI/IpOBaHHOFO
MIPOEKTUPOBAHUS U
JPYTOTO WHKCHEPHOTO
MPOrPaMMHOTO
obecrieueHusl.

o0pa3oBareJIbHOI
Kon DOIDAMMBI IlepeyeHnb MIAHUPYEMBIX Pe3y/IbTATOB
KOMIIETCHIINH porp: o0y4eHusl 10 JMCHUIIHHE
odyyaromuiicsi 10J15KeH
o01agarb
HIIK-5.1 3naer:
IIK -5 Crniocoben . b .
IPUHLINAIIBI CUMYJISIIUN (PU3NYECKON
MIPOEKTUPOBATH U PUHL yIun
Cpelbl B TOM YHCJIE C UCTIOJIb30BAHUEM
pa3pabarbIBaTh pel aHue

CUCTEM MHXEHEPHOI'O aHAJIN3a,
OCHOBHBIE IIPUHIIMIIBI COIIPOTUBIICHUS
Marepuaos, raso-
TUAPOJMHAMHYECKHUX, TEINIO0OMEHHBIX
IIPOLIECCOB, CBOMCTBA MaTepUaIoB,
Pa3JINYHBIX CPEN;

HNIIK-5.2 Ymeer:

nucnoib3oBaTh coBpeMeHHbie CAIIP u
CHeLUaIM3UPOBAHHOE TPOrPAMMHOE
oOecrieueHure AJisl 3a71a4 MTH)KEHEPHOTO
aHaJIu3a, TEXHOJIOTUYCCKOU II0ATOTOBKH
MIPOU3BOCTBA, COMPOBOXKACHUS
KHU3HCHHOI'O HUKJIa U3OCINA,

HIIK-5.3 Baaneer:

HaBBbIKaMH HCIIOJIb30BaHUA CUCTEM
ABTOMATHU3UPOBAHHOI'O ITPOCKTHUPOBAHUS
U CIICHHUAJIU3UPOBAHHOIO ITPOrpaMMHOTO
obecrneyeHus JJIA MHIKCHCPHBIX 3a1a4;

OO0mast TpyI0€MKOCTh TUCIUTIIMHBI COCTABISACT 3 3a4E€THHIX eUHUIIEI, T.¢. 108

4. O0beM TUCUMILIUHBI U BUAbI Y4e0HOI padoThI

aKaJeMUYECKHUX 4acoB (M3 HUX 54 4acoB - caMOCTOSTENbHAs padoTa CTYI€HTOB).

PaSI[CJ'IBI JUCIUITIINHBI «OCHOBBI TEPMO-, THAPO- U TA30JUHAMUKN) NU3YyUalOTCsA

Ha TPETHEM KYpPCC B IIATOM CECMCCTPC. CDopMa KOHTPOJIA - OK3aMCH.

CrpykTypa u copepxanue AUCHUIUTUHBI « OCHOBBI TEPMO-, TUIIPO- U

ra3oJIMHaMHUKW 110 CPOKAM M BHIaM PaOOThI OTPAKEHBI B IPHIIOKEHUH 1.




Ne . KonunuecTBo
w/n Bup y4eoHoii padoThl qacoB CemecTpbl
1 | AynuTopHbIe 3aHATHA 54 5
B tom uucre:
1.1 | Jlexuuun 18 5
1.2 | CemuHapckue/mpakTHUECKHUE 3aHATHS -
1.3 | JlJaboparopHbie 3aHITUS 36 5
2 | CamocTosiTesibHAsI padoTa 54 5
3 | IIpomexkyTouHasi aTTECTAIUS
3auer/mud. 3auer/sK3amMeH DKk3ameH DK3ameH
Uroro: 108
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