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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TIK-1 Cnocoben ocymiecTBIATh (PU3HMUECKOE U MaTeMaTHYeCKOe MOJICTHPOBAaHUE MPOIIECCOB, B
TOM YHCJIE C HCITI0JIb30BaHUEM WH(POPMAIIMOHHBIX TEXHOJIOTHIA
NJI-1 IIpoBoauT MoaenupoBaHue (PU3NKO-MEXaHUUYECKUX MPOIECCOB C UCIOIb30BAaHUEM
UH(POPMALIMOHHBIX TEXHOJIOTUN

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YyCIIEBAEMOCTH

Dopma peanuzanuu: KoMrnbroTepHOE 3a/1aHKE
1. KM-1 (KonTponbHas padboTa)
2. KM-1 (KonTposbHas paboTa)
3. KM-2 (KonTtposbHas paboTta)
4. KM-3 (KontposbHas paboTa)
5. KM-4 (KonTposnbHas pabota)

dopma peanuzanuu: [TuceMenHas padbota
1. KM-4 (TectupoBanue)

BPC aucuuniavHbl

I cemectp
Beca KOHTpOIBHBIX MeponpusITHii, %o
Hnunekc KM- | KM- | KM- | KM-
Pazmen mucuumianHb KM: 1 5 3 4

Cpox KM: 4 6 10 14

TeopeTqucxne OCHOBBI MOACIIMPOBAHUA TPOLUECCCOB
TUAPOTa30JUHAMHUKHN B SHCPICTHYCCKUX YCTAHOBKAX

OcHOBHBIC XaPAKTCPUCTHUKU T'MAPOTra30AMHAMHUYCCKUX IIPOLCCCOB

B DJIEMEHTAX DHEPreTHYECKUX YCTAHOBOK " " "
TeopeTrueckre OCHOBBI JAMUHAPHBIX U TYpOYJIEHTHBIX TEUEHUN + + +
YuciieHHOe MOAEIINPOBAaHUE IIPOLIECCOB IUAPOra30AMHAMUKH B

OHEPreTUYECKUX YCTAHOBKAX

Merozasl MOAEIUPOBAHUS TUAPOra30AMHAMUYECKUX IIPOLIECCOB +
2 AnropuTM NPOBEIEHUS MOJEIUPOBAHMS + +

TUAPOTa30JUHAMUYCCKUX MPOIECCOB, OCHOBHBIC OTAIlbI

Bec KM: | 25 25 25 25

2 cemecTp

‘ Pazgen nucumimHel ‘ Beca KOHTPOJIbHBIX




MeponpusTiil, %
HNunexc KM-5 KM-8
KM:
Cpok KM: 8 14
TeopeTrueckre OCHOBBI MOJICIIMPOBAHHUS ITPOIIECCOB TEIIOMAcCOOOMEHa B
SHEPreTUYECKHX YCTaHOBKAX
TeopeTnueckre 0OCHOBBI MOJEIMPOBAHUS MTPOLIECCOB TEIJIONPOBOJHOCTH +
TeopeTnueckre 0OCHOBBI MOJEIMPOBAHUS MTPOLIECCOB KOHBEKIIUU +
TeopeTnueckre OCHOBBI MOJICIIMPOBAHUS TyYUCTOTO TEIIOOOMEHA +
UucneHHoe MOIETTUPOBAaHUE TIPOIIECCOB TEIIOMAacCCOOOMEHA B
SHEPreTUYECKHX YCTaHOBKAX
UucrneHHOe MOICTTUPOBAHUE TIPOIIECCOB TETUIOTPOBOIHOCTH +
UucreHHOE MOICTUPOBAaHUE TIPOIIECCOB KOHBEKIIMH +
UucrieHHOE MOICTUPOBAHUE TIPOIECCOB JIYIHCTOTO TEIUIOOOMEHa +
Bec KM: 50 50

$06m1as gacts//1s1 MPOMEKYTOIHON arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE

IK-1 N-1nka [IpoBonut | 3HaTh: KM-1 (KouTpoasHas padbora)
MOJCIUpOBaHUE  (DU3UKO- | METOJIbl YHCICHHOTO KM-2 (KonTponbsHas pabora)
MEXaHHYECKUX IMPOIECCOB ¢ | MoaenupoBanus mporeccoB | KM-3 (KonTpoabsHas pabora)
HCIOJIb30BaHUEM TEIIOMaccOOOMeHa, KM-4 (TectupoBanue)
UH(OPMAITMOHHBIX MPOTEKAIOIIUX B KM-1 (KouTpoasHas pabora)
TEXHOJIOTH sHepreTrueckux yctaHoBkax | KM-4 (Kontponbhas pabota)

METOMBI YIPOILIEHUS
pacyeTHBIX MOJICIICH,
HCIIONB3YEMBIX IIpH
MOJIETUPOBAHUU TIPOIIECCOB
TEIIOMaccooOMeHa,
MPOTEKAIOIINX B
SHCpFCTI/ILIeCKI/IX YCTaHOBKaX
METOAbI YUCIEHHOIO
MOJICTTUPOBAHUS TIPOIIECCOB
TUIPOTa30AMHAMUKH,
MIPOTEKAOIINX B
YHEPTreTUYECKUX YCTAaHOBKAX
METOMBI YIPOIIEHUS
pacueTHBIX MOJIETIeH,
HCIIOIB3YEMBIX IIpU
MOJIETUPOBAHUH TIPOIIECCOB
TUAPOTAa30AUHAMUKHU,
MIPOTEKAIOIINX B
3Hepl"eTI/I'-IeCKI/IX YCTaHOBKaX




YMers:

MPUMEHSATH METO/IbI
YHCIICHHOTO MOJICIIUPOBAHUS
IPOIIECCOB
THJIPOTa30AMHAMUKY TIPH
IPOEKTHPOBAHUU
HEPreTUYECKUX YCTaHOBOK
UCTIOJIB30BATh
WH(POPMAIOHHBIE
TEXHOJIOTUH, IPUMEHSIEMbIC
TUTS MOJICITUPOBAHHS
MPOIIECCOB
THJIPOTa30JMHAMHUKH B
YHEPreTUYECKUX YCTAaHOBKAX
MPUMEHSTh METOJIBI
YHCIIEHHOTO MOJICIIMPOBAHUS
IIPOLIECCOB
TEeMI0MaccooOMeHa MpH
MIPOEKTUPOBAHUA
HEPreTUYECKUX YCTaHOBOK
WCTIOJIH30BATh
UH(pOpPMalMOHHbIE
TEXHOJIOTHH, TPUMEHSIEMbIE
JUI. MOJIETTUPOBAHMS
MIPOIIECCOB
TEMIOMaccooOMeHa B
HYHEPreTUYECKHUX YCTAaHOBKAX




II. Cooeporcanue oyenounvix cpeocme. Illlkana u kpumepuu oyenusanus
1 cemecTp
KM-1. KM-1

®opmbl peaju3anuu: KoMIbroTEPHOE 3a1aHKE

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpouenypa npoBeaeHUsi KOHTPOJBLHOIO Meponpusitusi: CTyIEHTBHI IIOJIY4arOT BapHaHT
KOHTPOJILHOM paboTsl. Ha BeIMOMTHEHHE KOHTPOIBHON paObOTHl OTBOAUTCS 45 MUHYT

Kpartkoe cogep:xxanue 3aganus:
OpueHTHpOBaH Ha MPOBEPKY YMEHHS IO COOTBETCTBYIOIIEMY Pa3eily AUCITUTUTHHBI

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: HCIIOJIb30BaTh 1.0Onpenenute KOAPGUIUEHT TOTEPh SFHEPTUH B
UH(POPMALIMOHHBIE  TEXHOJOIHH, a1 y30pHOM KaHaie, pacxoj U uucio Maxa Bo
IPUMEHSIEMbIE JUIs BXOJIHOM CEYEHUH NPU CIEAYIOIUX U3BECTHBIX IaHHBIX:
MO/JICJINPOBAHUS IPOLIECCOB - uametp BxoaHoro ceuenus DO = 60 mm.
TUAPOTa30MHAMUKHI B - OTHOIIEHNE TUIOIIAIU BBIXOIHOTO CEYEHUS K BXOJHOMY
SHEPreTUYEeCKUX YCTaHOBKaX =2

- Yron packpeitus quddysopa a=16°

- Yucno Petinonsaca B kanane 50000.

- Temmneparypa paboueii cpensl Ha Bxoze 20 °C.
» -[laBnexue Ha BbIxo4e U3 Mogenu 1 atm

Onucanue MIKAJbI OLEeHUBAHUS

Ouyenka: 3a9TEHO
Onucanue xapaxmepucmuxu ebinonneHus snanus: OLueHKa "3a4TeHo0" BBICTABIISECTCS €CIIN 3aJaHUE
BBITIOJTHEHO MPAaBWJIBHO WJIM C HE3HAUNTEIbHBIMU HEJI0UeTaMHU

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIAECTCS €CIIU
3a/laHue He BBIIIOJIHEHO B OTBEACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-2. KM-2

®opmbl peaausanun: KomnsroTepHoe 3a1aH1e

Tun koHTpobHOro MeponpustTus: KourponsHas padora

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHUsi KOHTPOJILHOro Meponpusitusi: CTyIeHTHl MOIY4alOT BapHaHT
KOHTPOJIbHOM paboTsl. Ha BeIMOMHEHNE KOHTPOIBHOM pabOThl OTBOIUTCS 45 MUHYT

KpaTlcoe CoA€CpKaHME 3alaHUA:
OpI/ICHTI/IpOBaH Ha IPOBCPKY 3HAHUA 11O COOTBCTCTBYIOLIEMY Pa3aCily AUCHUTIIINHBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/bI YIPOLICHUS 1.0npenenute MyTeM YMCIEHHOIO MOJIEIMPOBAaHUS B
pacyeTHBIX MOJIEIIEH, MEPUOJNYHON MOCTaHOBKE K03 PUIMEHT noTeph




HCIIOJIE3YEMBIX npu SHEPTUU B KOHPY30pPHOM KaHaje, a TAaKXKe MOTPEIIHOCTh

MOJIETTMPOBAaHUH IIPOLIECCOB YHUCJIEHHOTO MOJEINPOBAHUS MIPH CIAEAYIOLINX

THJIPOra30qMHAMHUKH, HCXO/IHBIX IaHHBIX:

IIPOTEKAIOIUX B JHEPreTUYECKUX - Nuametp Bxoauoro cedenus DO = 30 mm.

yCTaHOBKax - OTHOUIEHKE IO BXOJAHOTO CEYEHUS K BBIXOAHOMY
=2.

- Yron cyxeHnust koHdyszopa 0=16°

- Hucno Peitnonbaca B kanane 45000.

- Temneparypa paboueti cpeasl Ha Bxojae 20 °C.
- JlaBieHue Ha BBIXOJIC U3 MOACHH 1 aTM

3HaTh: METO/bI YIPOLIEHHUS 1.Onpenenure myTeM YUCIEHHOI'O MOJEIUPOBaHUS B

pacueTHbIX MoJIENEH, MEPUOIMYHOM MOCTaHOBKE KOA(PPUIIECHT MOTEPh

UCIIOJIb3YEMBIX npu SHEpPIruu B KOH(PY30pHOM KaHaJle, a TAaKXkKe MOTPEUIHOCTb

MOJEIIUPOBAaHUU IIPOLIECCOB YHUCJIEHHOT0 MOJEJIMPOBAHUS IIPH CIAEAYIOLINX

TeIIoMaccooOMeHa, HCXO/IHBIX JIaHHBIX:

IIPOTEKAIOIUX B HHEPreTUYECKHUX - Nuametp Bxomnoro cedenus DO = 60 mm.

YCTaHOBKax - OTHOIIEHNE TUIOMIAN BXOJHOTO CEYEHHUS K BBIXOJHOMY
=2.

- Yron cyxenus koHdpyzopa a=16°

- Uucno Peiinonbaca B kanane 50000.

- Temmneparypa paboueit cpensl Ha Bxoze 20 °C.
-JlaBneHue Ha BbIXoz€ U3 Mojienu 1 atm

Onucanne MKAJbI OIlCHUBAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE AJIS PELICHUs 3a71a4

Oyenka: 3
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISAETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-3. KM-3

®opmbl peasausanun: KomnsroTepHoe 3a1anne

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHUsi KOHTPOJBHOIO Meponpusitusi: CTyIEHTBHl IOJIY4arOT BapHaHT
KOHTPOJIbHOM paboThl. Ha BhIMoIHEHHE KOHTPOIBHON pabOThl OTBOAUTCA 45 MUHYT

Kparkoe conepxanue 3agaHus:
OpueHTHpOBaH Ha IPOBEPKY YMEHHUS 10 COOTBETCTBYIONIEMY pa3Iely AUCLUUILINHBI




KoHTpoJibHbIE BONIPOCHI/3aJaHHA:

YMeTn: HUCIIOIb30BaTh
WH(OPMAIIMOHHBIE  TEXHOJIOTHH,
IPUMECHSIEMBIE JUISt
MOJICTTUPOBAHUS IIPOIIECCOB
TeIIoMaccooOMeHa B

OHCPIr€THYCCKUX YCTaHOBKax

1.0npenenure MyTeM YUCIECHHOTO MOJIEIUPOBAHUS
K03 (HULIMEHT MOTePh SHEPTUHU B KaHaJe C BHE3AIMHBIM
pacumpeHreM, IOrpeIHOCTb YHCICHHOTO
MOJIETTUPOBAHUS IIPU CIIEIYIOMINX U3BECTHBIX JAHHBIX:
- BHyTpeHHM 1uaMeTp IpeaBKIOUYEHHOIO KaHala
D1 =60 mm.

- BHyTpeHHM 1naMeTp KaHalla I10CIIe paclIupeHUs
D2 =90 mm.

- JInrHa npenBKIFOYEHHOTOo yyacTka kaHana 11 = 80 mm.
- JlnuHa ydacTka KaHaja rmocie pacmupenus 12 = 150
MM.

- Yucio Peiinonbaca B kanaine 40 000.

- Temmeparypa paboueii cpeznst Ha Bxoae 20 °C.

- JlaBiieHre Ha BBIXOJIC U3 MOJeIH 1 aTM

YMmers: MPUMEHSTD METO/TBI
YHCIEHHOTO MOJICTTUPOBAHUS
IPOLECCOB  TUAPOra30uHAMUKU
npu MPOEKTUPOBAHUU

SHEPICTUUCCKHUX YCTAaHOBOK

1.0npenenure MyTeM YHUCICHHOTO MOICITUPOBAHUS
ko3¢ dULMeHT moTeph SHEpruu B AU Py30pHOM KaHaJe,
MOTPEIIHOCTh YUCIICHHOTO MOJICIIUPOBAHHUSI IIPU
CJIETYIOIINUX U3BECTHBIX JaHHBIX:

- Nuametp Bxomnoro cedenus DO = 60 mm.

- OTHOIIIEHKE TUIOMIAI BBIXOIHOTO CEUEHUS K BXOJHOMY
=2.

- Yron packpeitusa quddysopa a=16°

- Uucno Peiinonbaca B kanane 50000.

- Temnieparypa paboueii cpensl Ha Bxone 20 °C.
-JlaBneHue Ha BBIXO/IE U3 MOJIeTH | aTM

Onucanue MKAJbI OLEHUBAHUS :

Ouyenka: 3a4TEHO

Onucanue xapaxmepucmuxu ebinonneHus snanus: OLueHKa "3a4TeHo0" BBICTABIIAETCS €CIIN 3alaHue
BBITIOJTHEHO MPAaBWJIBHO WJIM C HE3HAUNTEIbHBIMU HEJI0U€TaMuU

Oyenka: HE 3a4TEHO

Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OleHKa "He 3a4TeHO" BBICTABIIAECTCS €CIIU
3a/laHue He BBIMTOJIHEHO B OTBEACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-4. KM-4

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOrOo Meponpusitusi: TectupoBanue

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJIbHOro Meponpusitusi: CTy/lIeHTHI MOIY4YaloT BapuUaHT TecTa.
Ha Bbimonnenue Tecrta oTBOAUTCS 15 MUHYT 06€3 BO3MOXKHOCTH IOJIB30BATHCS BCIIOMOTATENBHBIM

MaTepuaIoM

KpaTkoe cogep:kanune 3a1aHus:

OpI/IeHTI/IpOBaH Ha IMPOBCPKY 3HAHUSA 11O COOTBETCTBYIOIIEMY pa3acily JUCHUIIIINHBI

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: METOBI YHUCIICHHOT'O
MOACIINPOBAHUA IMponeccoB
Tuapora3oJuHaMHuKu,

MMPOTCKAIOMIUX B SHCPrETUYCCKUX

1.Cuna, cBsi3aHHas C IEPEMEIIMBAHNEM PA3JIMYHBIX
00BEMOB JKUAKOCTH, CIOCOOCTBYIOIIasi 00pa30BaHUIO B
MMOTOKE CTPYKTYPHBIX HEOTHOPOJAHOCTEH:

1. cuna TpeHust




yCTaHOBKAax 2. cHJia BA3KOCTH

3. ueHTpoOeKHas culia
4. cuna uHepUuHu
Ortser: 4

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouIo" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3nanus: O1neHKa "yI0BIETBOPUTEIHLHO" BHICTABIISCTCS
€CITU 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BBICTABIISACTCA
€CJIM 3aJ]JaHue BBITIOJHEHO HEBEPHO WJIM MTPEUMYILIECTBEHHO HE BBIOJIHEHO

2 cemecTp
KM-5. KM-1

®opmbl peaauzannu: KomnelorepHoe 3a1anue

Tun kourpoasHoro meponpusitusi: KonrponsHas pabora

Bec koHTpObHOrO Meponpusitusi B BPC: 50

IMpoueaypa mnpoBedeHUs] KOHTPOJbHOr0o Meponpusitusi: CTyIeHTH TIOJIY4alOT BapHaHT
KOHTPOJIbHOM paboTsl. Ha BeIOMHEHNE KOHTPOIBHOM pabOThl OTBOAUTCS 45 MUHYT

KpaTKOC CoA€CpKaHMuE 3alaHUA:
OpI/IeHTI/IpOBaH Ha MPOBEPKY 3HAHUA 110 COOTBCTCTBYIOIEMY Pa3acily AUCHUIITIMHBI

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HAaTh: METOJbl  YHUCIIEHHOTO 1.ITocTpouTh TpEXMEPHBIE MOJIENH CTEHOK 3JIEMEHTOB
MO/JICJINPOBAHUS IPOLIECCOB SHEPreTHYeCKOro o00py0BaHus, B KOTOPBIX MPOTEKAIOT
TEIIoMaccooOMeHa, TETI000MEHHBIE MPOLIECCH (TPYOBI, TOBEPXHOCTH
MPOTEKAIOIIUX B SHEPreTHYECKUX Harpesa, OXJIaKJIaeMOoH JIONaTKU TYpOUHBI, ’KapoBOil
YCTaHOBKax TpyObI KaMepbl CrOPaHHsI)

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHue
BBITIOJTHEHO B MTOJITHOM 00bEME WITH BBITIOJTHEHO MMPEUMYIIICCTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15

10




OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBIITMHCTBO BOMPOCOB PACKPHITO. BRIOpaHO BepHOE HAINIpaBIIeHHE ISl PEIICHUS 3a1a4

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIISIETCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-8. KM-4

®opmbl peanuzanuu: KoMneoTepHoe 3a1aHue

Tun KOHTPOIbHOT0 MeponpusiTus: KoarponsHas padora

Bec koutposabHoro meponpusitusi B BPC: 50

IIpouenypa mnpoBeaeHUsi KOHTPOJLHOro Meponpusitusi: CTyICHTBHl IOTYYalOT BapHaHT
KOHTPOJILHOHM paboThl. Ha BeINOITHEHHE KOHTPOIBHON paOOTHI OTBOIUTCS 45 MUHYT

KpaTKOC CoA€cpKaHMuE 3alaHUA:
OpI/IeHTI/IPOBaH Ha IPOBCPKY YMCHU 110 COOTBECTCTBYIOIEMY Pa3ACily JUCHUIIJINHBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMerTs: IIPUMEHSATH METO/bI 1 .IIpoaHanu3upoBaTh BIMSHUE KIFOUYEBBIX 1apaMETPOB
YHUCIIEHHOTO MOJEJINPOBAHUSA Ha OCHOBHBIE TEIJIOTUIPABINYECKUE XAPAKTEPUCTUKHU
IIPOLIECCOB TeIIoMaccoooMeHa 3JIEMEHTOB YHEPIreTUYECKUX YCTAHOBOK

pu IIPOEKTUPOBAHUH

SHEPreTUYECKUX YCTAaHOBOK

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka. 3a4TE€HO
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OleHKa "3a4TeH0" BBICTABISETCS €CIIN 3aJjaHue
BBHITIOJTHEHO MPABWJILHO WU C HE3HAUNTEIbHBIMU HEJI0UeTaMuU

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuku 6vinoaneHus snanusa: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIH
3a/laHue He BBIIIOJIHEHO B OTBEACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

Buner Nel

1. Knaccudukanus ruipaBIndeckux noTepb

2. Tunsl HaCTPOEK peluaTess

3.IlpoBecTu BUPTYaIbHbBIN 3KCIIEPUMEHT 110 MOJIEIMPOBAHUIO TEUEHHSI B KaHAJIE C BHE3AITHBIM
CYXXEHHEM H €ro HaNpsHKEHHO-Ae(OPMUPYEMOTO COCTOSIHUS CO CIEAYIOINMHU PEeKUMHBIMU U
reOMETPUYECKUMH XapaKTePUCTUKAMU:

ITapamerp 3HayeHHe
BryTpennnii tuamerp npeakirodeHHoro kanana | D1 = 60 mm
BryTpenHMil tuamMeTp KaHaiia mocje Cy>KeHHUs D2 =27 mm
JlnvHa npeaBKIOYEHHOTO y4acTKa KaHaja 11 =280 mm
JnvHa ydacTka kaHaja 1nociie Cy eHHUs 12 =300 MM
TonmuHa CTEHOK KaHana 2 MM
Uwncno PeliHonb/ca B KaHae 40 000
Temnepatypa pabodeli cpeipl Ha BXOJE 20 °C
JlaBieHue Ha BBIXO/JIC U3 KaHaJla 1 atm

[Tpu mpoBeIeHUH BUPTYAIBHOTO SKCIEPUMEHTA JOJDKHO OBITH BBITIOIHEHO:

1.  Onpenenen k03pGUIMEHT TUAPABINYECKOIO CONPOTUBIICHHS, OLIEHEHHBIH 110
IMIIUPUYECKUM (POopMyIiam;

2. O06o0cHOBaH BBIOOP XapaKTEPUCTUK pacuE€THON CETKH HCCIIeAyeMOil MOeH;

3. OOocHOBaH BBIOOp YCIIOBHUII MPOBECHHUS BUPTYAJILHOTO IKCIIEPUMEHTA;

4.  TlocTpoeHBbl SMIOPHI pacrpe/ieeHus MOJIHOTO JaBIEHUS U CKOPOCTH B MPOJIOJILHOM
CeUeHHH KaHaa;

5. TlocTpoeHsl 3MIOpPHI pactipeieNeHus MOJTHOTO JaBIEHUS U CKOPOCTH B MONEPEUYHbIX
CEUEHHSIX KaHalla, OTPAKAIONINX HATMYHE MECTHBIX IOTEPh SHEPTHH

6. IlocTpoeHO BEKTOpHOE MOJ€ CKOPOCTEH U JMHUU TOKA B MPOJOJIBLHOM CEYEHHUHU KaHala;
7. Tlocrpoens! 3D nuHuM TOKa B KaHAJIE;

8.  IIpoBeneH aHamu3 CTPYKTYphl TEUEHUS B KaHAJIE,

9.  Onpenener Ko3hGUITUEHT THAPABINICCKOTO COMPOTHBIICHUS IO PE3yJIbTaTaM
BUPTYaJIbHOT'O SKCIIEPUMEHTA;

10. Ompenenena MOrpemIHOCTh YACICHHOTO MOJIEIMPOBAHMS TEUCHHUS B KaHAJIE,

11. Pa3paboTaHbl peKOMEHJAMU 10 KOPPEKTUPOBKE HACTPOEK YUCIECHHOIO MOAETUPOBAHUS B
Clly4ae MOTPeIIHOCTH YUCIEHHOT0 MojenpoBanus 6omuee 10%.

12. TlocTpoeHa BUXpeBas CTPYKTypa MOTOKa

IIpouenypa nposenenust

HpOBO,Z[I/ITC}I B YCTHOﬁ (bopMe, BKJIFOYACT TCOPCTUYCCKHUEC BOIPOCHI H 3adHHUC. K 3a4CTy
JOIMYCKAITCA CTYACHTHI, YCIICITHO BBIITOJHHUBUINEC U 3AlIUTHBIINC BCC KOHTPOJBHBIC MECPOIIPUATUA
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I Ilepeuens Kkomnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHBL

1. Komnerenuusi/Muankarop: N/1-1nk-1 [IpoBoauT MoaenrpoBanne GU3NKO-MEXaHUIECKUX
IPOLIECCOB C UCIOJIb30BAaHUEM HH(OPMAILIMOHHBIX TEXHOJIOTHM

Bomnpocel, 3axaHus
1.Knaccudukanus THNOB ruApora3oJuHaMHUYECKUX TeUCHUIN
2 Knaccudukanus THAPABINYECKUX MTOTEPh
3.Meronuka onpeeneHus NoTeph AaBlIeHUs A NPSIMO TPyObl IOCTOSITHHOTO CEUEHUs U
KaHaJla C BHE3AITHBIM PaCIIuPEHUEM
4.BsizkocTh B oTokax. KacarenbHble HapsKEHUS. B TOTOKE
5.Cuiibl MHEPIIUU U CUIIBI BA3KOCTH B moToke. Yucno Pelinonbaca
6.ITorpannunsiii cnoi. [Ipoduts ckopoctu. TypOyneHTHBIC HANPSHKEHUS B TIOTOKE
7.Ilepexon K TypOyJIECHTHOMY IMOTPAHUYHOMY CJIOKO HA IJIOCKOM TUIACTUHE
8. ANropuT™M NpOBEACHHS BUPTYaTbHBIX THIPOTra30JuHAMUYECKUX IKCIIEPUMEHTOB
9.YcnoBusi BUPTYaJIbHOTO SKCIIEPUMEHTA
10.Knaccudukarus rpaHUYHBIX YCIOBHIA
11.ITpoBecTH BUPTYaIbHbBIN IKCIIEPUMEHT MO MOJICTUPOBAHHUIO TEUCHUS B KaHAJIE C BHE3AITHBIM
CY>KEHUEM H €T0 HaMpPsHKEHHO-1e(hOPMHUPYEMOT0o COCTOSTHUS CO CIEAYIOIUMHU PEKUMHBIMH U
T€OMETPUUYECKUMH XaPAKTEPUCTUKAMMU:

ITapamerp 3HaveHue
BHyTpeHHuit quaMeTp npenskitoyeHHoro kanaia | D1 = 60 mm
BHyTpenHuil tuamerp kaHajia nocjie Cy>KeHus D2 =27 mm
JnuHa npeaBKIOYEHHOr0 Y4acTKa KaHaja 11 =280 mm
JnuHa yyacTka KaHaja 0ocjie CyKEHUs 12 =300 Mmm
ToJuHa CTEHOK KaHaJIa 2 MM
Umucno Pelinonbca B kaHane 40 000
Temnepatypa pabodeli cpeipl Ha BX0OJIe 20 °C
JlaBneHue Ha BBIXOJIE U3 KaHaJla 1 atm

[Tpu npoBeieHNH BUPTYaJIbHOTO SKCIEPUMEHTA JOJKHO OBITh BBITIOIHEHO:
1.  OmnpeneneH KO3QPUIMEHT IUAPABINUECKOIO CONIPOTUBIIEHUS, OLIEHEHHBIN 110
AMIIUPHUECKUM (popMyIiam;
2. O00CHOBaH BBIOOP XapaKTEPUCTUK PACUETHON CETKH UCCIIEAYEMON MOJIEIH;
3. OOGocHoBaH BbIOOp YCIIOBUI IPOBECHNUS BUPTYaJIbHOI'O SKCIIEPUMEHTA;
4.  TlocTpoeHBbI 3MI0phI pacHpe/IesIeHUs TOJHOTO JIaBJICHHS U CKOPOCTH B MPOI0IbHOM
CCUYEHNU KaHaa,
5. ITlocTpoeHsl 3MI0pHl pacnpeaeneHus IOJHOTO JaBICHUS U CKOPOCTH B MONEPEYHBIX
CEUEHHUAX KaHala, OTPAXKAIOIINUX HAIMYME MECTHBIX IIOTEPh SHEPTUU
6. IlocTpoeHO BEKTOpPHOE TOJIE€ CKOPOCTEH M JJMHUHU TOKA B MPOJOIHLHOM CEYCHNUN KaHAaa;
7. Toctpoens! 3D nuHuM TOKa B KaHaJE,;
8. IIpoBeneH aHamu3 CTPYKTYpHI TEUCHUS B KaHAJIE,
9.  Ompenened k03¢ HUIMEHT THAPABIMYECKOTO COIPOTUBIICHUS IO pe3yIbTaTaM
BUPTYAJIBHOI'O SKCIIEPUMEHTA;
10. Ompenenena norpemHOCTh YUCICHHOTO MOJICIMPOBAHMS TEUEHHUS B KaHAJIE,
11. Pa3paboTaHbl peKOMEHJAIMK IO KOPPEKTUPOBKE HACTPOEK YHCICHHOTO MO/IETMPOBAHUS B
ClIy4ae MOTPelIHOCTH YUCIEHHOT0 MojienpoBanus 6omnee 10%.
12.ITocTpoeHa BuxpeBasi CTpyKTypa IOTOKa
12.1IpoBecTn BUPTYyaIbHbBIA SKCIIEPUMEHT MO MOJICIIMPOBAHUIO TEUCHUS B KAHAJIE C BHE3ATHBIM
pacuIMpeHreM U ero HapsKeHHO-Ie(pOPMHUPYEMOTO COCTOSIHUS CO CIIEAYIOUIMMHU PEXUMHBIMU
Y T€OMETPUYECKUMU XapaKTEPUCTUKAMMU:

| IMapametp | 3HaveHHe |
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BayTpennuii quaMeTp npenskiaoueHHoro kanaiga | D1 =30 mm
BHyTpennuit tuamerp KaHaia nocjie pacmupenus | D2 = 70 mm
JliHa peABKIIFOYEHHOT0 yYacTKa KaHaa 11 =80 mm
JUInHa yJacTka KaHaja 1ocjie paciiipeHusl 12 = 250 Mmm
ToJuHa CTEHOK KaHaIa 2 MM
Uucno Peiinonbca B kaHane 50 000
Temnepatypa pabodeli cpepl Ha BX0OJe 20 °C
JlaBieHne Ha BRIXOJIC M3 KaHalla 1 atm

[Tpu npoBeieHUH BUPTYAIbHOTO SKCIEPUMEHTA JOJDKHO OBITH BBITIOIHEHO:

1. Omnpenenen k03¢ HUIUEHT THAPABIMYECKOTO CONIPOTUBIIEHUS, OLICHEHHBIH 110
IMIIUPHYUECKUM (popMyIiam;

2.060cHOBaH BBIOOP XapaKTEPUCTHK PAcU€THON CETKU HCCIeAyeMOil MoienH;

3.060cHOBaH BBIOOD YCIOBHIA IPOBEACHUS BUPTYAIBHOTO SKCIIEPUMEHTA;

4. ITocTpoeHsl 3II0PbI pacipeAeIeHHs TOJHOIO AABJICHUS U CKOPOCTH B ITPOAOIBHOM CEYEHUU
KaHaa;

5. IlocTpoeHBI SII0PHI paclpeieNeHus MOJTHOTO JaBJIEHUS U CKOPOCTH B IOIEPEYHBIX
CEUCHHSIX KaHaJla, OTPAKAIONINX HATMYNE MECTHBIX ITOTEPh SHEPTHH

6. IlocTpoeHO BEKTOPHOE 110JI€ CKOPOCTEH U JIMHUM TOKA B MIPOAOIBHOM CEYEHUHU KaHala;

7. Ioctpoensl 3D nuHKUM TOKA B KaHAJIE;

8. IIpoBenieH aHAIM3 CTPYKTYpPhI TE€UECHUS B KaHAJIE;

9. Omnpenenex KOAPHUITUEHT TUAPABINICCKOTO COMPOTUBIICHUS TI0 Pe3yJbTaTaM
BUPTYaJIbHOI'O KCIIEPUMEHTA;

10. Onpenenena NOrpeIHOCTh YUCICHHOTO MOICTTUPOBAHUS TCUCHHS B KaHAJIE;

11. Pa3zpabGoTtaTh peKOMEHJAlUU 110 KOPPEKTUPOBKE HACTPOEK YMCICHHOTO MOJIEIMPOBAHUS B
Clly4ae MOTPEIIHOCTH YUCIEHHOT0 MojiesinpoBanus 6omee 10%.

12. [locTpoeHa BUXpeBasi CTPYKTypa MOTOKa

13.IIpoBecTr BUPTYaIbHBIN KCIIEPUMEHT 110 MOACITHUPOBAHUIO TEUCHUS B KaHAJIE C BHE3AITHBIM
pacuIMpeHreM U ero HanpsKeHHO-Ie(pOPMHUPYEMOTO COCTOSIHUS CO CIEAYIOUIMMHU PEXUMHBIMU
Y TE€OMETPUYECKIMHU XaPaKTEPUCTUKAMHU:

ITapamerp 3HaveHue

BuyTpennuii tuametp npeaskiaroyeHHoro kavana | D1 =30 mm

BryTpennuii tuamerp kanana nociue pacmupernus | D2 = 70 mm

JnvHa npeABKIOYEHHOr0 YYacTKa KaHaja 11 =280 mm

JnuHa yyacTka KaHaja nocjie pacuIMpeHHus 12 =200 mm
TomnmuHa cTeHOK KaHaia 2 MM
Yucno PeiiHonb/ca B KaHase 70 000
Temmneparypa pabodeii cpebl Ha BXOJE 20 °C
JlaBneHue Ha BBIXOJE U3 KaHajla 1 atM

[Tpu mpoBeIeHUH BUPTYAIBHOTO SKCIIEPUMEHTA JIOJDKHO OBITH BBITIOIHEHO:

1. Onpenenen ko3P PHUIHUEHT IUIPABINIECKOTO CONMPOTUBIICHNUS, OLICHEHHBIN IO
AMIOUPUYECKUM HOpMyIIaM;

2. O6ocHOBaH BBHIOOP XapaKTEPUCTHK PACUETHOM CETKU HCCIIeTyeMO MOJIeNH;

3. O6ocHOBaH BBHIOOD yCIOBHI IPOBEICHUS BUPTYAILHOTO SKCIICPUMEHTA;

4. TTocTpoeHs! 3MIOPBI pacHpeeIeHHs TOJTHOTO AABJICHUS U CKOPOCTH B MTPOAOIBHOM CEUEHUHU
KaHaJa;

5. TlocTpoeHs! 3MIOpkl pacipeesieH s MOJIHOTO JaBJIEHUs] U CKOPOCTH B MONEPEUHbIX
CEUEHHSIX KaHaJla, OTPAKAIONINX HATMYHE MECTHBIX IOTEPh SHEPTHH

6. ITocTpoeHO BEKTOPHOE I10JI€ CKOPOCTEH U IMHUM TOKA B MPOAOJIBHOM CEYEHUH KaHaja,
7. Iloctpoens! 3D nuHMK TOKa B KaHAJIE;

8. IlpoBeneH aHAIN3 CTPYKTYpPHI T€UCHHUS B KaHAJIE;

14



9. Onpenenen K03 PHUIMUEHT IUIPABINIECKOTO COMPOTUBIICHHUS IO PE3YIbTaTaM
BUPTYAJIBHOTO SKCIICPUMEHTA;

10. Onpexnenena NOrpenIHOCTb YHCICHHOTO MOJICTTUPOBAHUS TEUCHUS B KaHAJIE;

11. Pa3paboTaHbl peKOMEH/IAIMHU 110 KOPPEKTHPOBKE HACTPOCK YUCICHHOTO MOACIUPOBAHHS B
cJIydae MOTPerrHOCTH YUCIEHHOTo MoaenupoBanus 6omnee 10%.

12. TToctpoena BUXpeBasi CTPYKTypa IMOTOKa

14.IIpoBecTH BUPTYAIbHBIH SKCIEPUMEHT IO MOJCIIMPOBAHHUIO TEUCHHUSI B KOH(Y30pHOM
KaHaJIe U ero HAIPSHKEHHO-1e(hOPMHUPYEMOTO COCTOSHUS CO CIICAYIOINMHU PEKUMHBIMH U
reOMETPHUYECKUMH XapaKTEPUCTHKAMHU:

IIapametp 3HaveHue
JnameTp BXOHOTO ceYeHHs D1 =30 MM
OTHoUIeHHE TIIOUIAIU BEIXOJHOTO cedeHus K BxogHomy | =0,39

Yron cyxeHunst KOHQy30pa a=50°
JlninHa ygacTka KaHaja o KoHdy3opa 11=20 mm
JliinHa y4yacTka kaHaja rnocie KoHpy3opa 12 =100 mm
TonmuHa CTEHOK KaHana 2 MM
Umcno Pelinonbca B kaHae 20 000
Temnepatypa pabodeli cpeipl Ha BXOJe 20 °C
JlaBieHre Ha BRIXOJIC M3 KaHalla 1 atm

[Tpu mpoBeIeHUH BUPTYAIBHOTO SKCIEPUMEHTA JOJDKHO OBITH BBITIOIHEHO:

1. OnpeneneH ko3P PULUHUEHT rUIPABINYECKOTO CONPOTUBIIEHNUS, OLICHEHHBIN 11O
IMIIUPUYECKUM (POopMyIiam;

2. O00CHOBaH BBIOOP XapaKTEPUCTUK PACUETHOM CETKU MCCIeyeMO MOJIeIN;

3. ObocHOBaH BBHIOOD yCIOBHI POBEIECHUS BUPTYAIEHOTO SKCIICPUMEHTA;

4. ITocTpoeHsl 3MI0pbI pacpeeIeHHs TOJHOTO AABJICHUS U CKOPOCTH B IIPOAOIBHOM CEYEHUU
KaHaa;

5. IlocTpoeHBI SII0PHI paclpeieNeHus MOJTHOTO JaBJIEHUS U CKOPOCTH B IONEPEYHBIX
CEUEHHSIX KaHalla, OTPAKAIONINX HATMYHE MECTHBIX IOTEPh SHEPTHH

6. ITocTpoeHO BEKTOPHOE 110JI€ CKOPOCTEH U JIMHUM TOKA B MPOAOILHOM CEYEHUH KaHaja,

7. IToctpoensl 3D nuHKUM TOKA B KaHAJIE;

8. IlpoBenieH aHAJIN3 CTPYKTYpPHI T€UEHHUS B KaHAJIE;

9. Onpenener kKo3hHUIUEHT TUAPABINICCKOTO COMPOTHBIICHUS IO PE3yJIbTaTaM
BUPTYaJIbHOT'O SKCIIEPUMEHTA;

10. Onpenenena NOTPENIHOCTh YHCICHHOTO MO/ICTTMPOBAHUS TCUCHHS B KaHAJIE;

11. PazpaGoTaHbl peKOMEHIAIMH 10 KOPPEKTUPOBKE HACTPOEK YUCIEHHOI'O MOJIETUPOBAHMS B
Clly4ae MOTPeIIHOCTH YUCIEHHOT0 MojennpoBanus 6omee 10%.

12. [TocTpoeHa BUXpeBasi CTPYKTypa MOTOKa

MaTepnanbl AJIA MIPOBEPKHU OCTATOYHBIX 3HAHUH

1.Kak Ha3pIBaeTCsl MOCTAHOBKA MOJETUPOBaHUS (PU3UUYECKHX MPOLIECCOB
(TMapora3zoIMHaMUYECKHX, TEMIOMACcCOOMEHHBIX ), TTO3BOJISIONIAs COKPATUTh 00bEM
pacyeTHOi obnacTu:

OtBerTsI:
1. ocecummeTpuuHas
2. nepuoanvHas
3. ynpouieHHas

Bepnsiit otBeT: 2
2.B xakoM KkaHaje BO3MOKHO UCIOJIb30BATh TOCTAHOBKY YMCIECHHOTO MOAETHPOBAHUS
(bu3HYECKUX MPOIIECCOB, MO3BOJISIONIEH COKPATUTh HAa PaCUETHOM 001acTu:

OtBeThI:
l.cuctema oxJiaxaeHUs JOMATKU ra30BON TypOUHbI
2. yIJI0BOM pEryaupyOLINi KianaH
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3. MoZelb KaHala OXJIK/ICHUS MPSIMOYTOJIBHOTO CEUCHUS
4. Mozenb KaHasla OXJIaXI€HUS TPEYTOJIbHOTO CEUEeHUS
Bepnblii oTBeT: 3
3.Ilpu xakoil cuMMeTpHH MTOTOKA B KaHaJle KPYIJIOTO CEUYeHUsI BO3MOKHO HCIIOIb30BaTh
YOPOILIEHHYIO TOCTAHOBKY MOJIETUPOBAHUSI:
OTtBeTsI:
1. oxpyxHas
2. panuaibHas
3. nuHenHas
Bepnsiit otBeT: 1
4.B KakoM U3 MEePEUYHCICHHBIX KaHAJIOB BO3MOKHO HUCIIOIb30BATh YIPOILIEHHYIO TOCTAHOBKY
MOJIETTUPOBAHUS:
OTBeThI:
1. muddyzop
2. KaHaJ ¢ BHE3aIIHbIM PacIIUPEHUEM
3. xoHby30p
Bepnblii oTBeT: 3
5.B kakoM U3 KOHCTPYKTUBHBIX 3JIEMEHTOB TypOHHBI BO3MOKHO MPU MOJICTUPOBAHUH B HUX
TEUYEHUS UCII0IH30BATh YIPOILIEHHYIO TOCTAHOBKY:
OTtBeTsI:
1. nmadparmMeHHOE yITIOTHEHHE
2. BBIXJIOITHOM MaTpyOoK
3. mocneoTobOopHast CTyNEHb
Bepnsiit otBeT: 1
6.Tumn TeueHus1, XapaKTePU3yIOIIHUICI HEYTOPSAOUYECHHBIM (XaOTUYHBIM) TBHXKEHUEM YaCTHIL
KUJKOCTH:
OTBeTHI:
1. namMuHapHBIHA
2. TypOyneHTHBIN
3. mepexoIHbII
BepHnrriit otBeT: 2
7.Cuna, cBsi3aHHAas C IEPEMEIIMBAHUEM PA3IMYHBIX 00BEMOB KUAKOCTH, CIIOCOOCTBYIOIIIAS
00pa30BaHMIO B MOTOKE CTPYKTYPHBIX HEOJHOPOTHOCTEH:
OTBeThI:
1. cuna Tpenus
2. cuna BA3KOCTHU
3. ueHTpoOexxHas cuia
4. cuiia HepUUU
Bepnplii otBeT: 4
8.BbIpakeHue Aiisi CUiIbl UHEPLUHU B MTOTOKE:
OTBeTHI:
1.pU
2.pU
3.uU/D
4.UD /v
Bepnsiit otBet: 1
9.Kakoii nuana3oH y+ HEOOXOAMMO UCTIONIB30BaTh MPU UCTIOIB30BAHUU HIU3KOPEHHOIIBICOBBIX
Mojieniel TypOyJIeHTHOCTH
OTBeThI:
1. y+<1
2. y+<5
3. y+>30
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4. 5<y+<30
Bepnsiit oteT: 2
10.Kakoii MeTO/] UNCIEHHOIO MOJIEIMPOBAaHUS TEUEHHH B KaHAJIaX 3HEPreTUYECKOrO
000py0BaHus, HanbOJIEE YaCTO UCIOJIb3YETCS B MH)KEHEPHOU IIPAKTUKE
OtBeThI:
1. RANS
2. URANS
3. DES
4. LES
Bepnsiit otBeT: 1

II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BbIIIONIHEHA B paMKaX "MPOJABUHYTOrO"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 8blnoaHeHus 3nanus: PaboTa BeimojHeHa B paMKax ""0a30Boro"
YpOBHS. BOJILITUHCTBO OTBETOB JaHBl BEPHO. B yacTh MaTepuana ecTh He3HAYUTEIIHHBIC
HEJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: Pabota BeINoOIHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAsl 4acTh 3a/laHus BBIMIOJIHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiHeHus 3nanus: Pabota He BBIMOJIHEHA WX BHITIOTHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

II1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy

OueHka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha 0CHOBaHMU 3a4€THOM COCTaBIISIOIINX

2 cemecTp
®DopMa NPOMEKYTOUYHOM aTTecTaluu: DK3aMeH
IIpumep Ouera

buner Nel

1.YT0 Takoe rpaiueHT TeMIlepaTypbl ¥ Ky/1a OH HalpaBjeH?

2.0nummTe METOAMKY pacueTa uyncia HyccenpTa s oxinakgaeMoro KaHaja pou3BOJIBHON
bopMBI.

3.Pa3zpaboTaTh aBTOMAaTU3UPOBAHHBIN aITOPUTM 00PAOOTKHU Pe3yabTaTOB YUCIEHHOTO
MOJIEJMPOBAHUS MPOLECCOB TEINIOMAaCCOOOMEHA B KOHCTPYKTHUBHBIX 3JIEMEHTaX
OHEPreTUYECKUX YCTAHOBOK
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IIpoueaypa nposenenust

[IpoBoauTcs B ycTHOM (opMe, BKIIOYAET TEOpETHYECKHe BOMpochl W 3aaaHue. K 3auery
JIOTYCKAIOTCS CTYACHTBI, YCTICIIHO BBINOJHUBIINE U 3aIIIUTUBIINE BCE KOHTPOIbHBIE MEPOIIPUATHUS

L Ilepeuenv Komnemenyuil/uHOUKAMOpPO8 U KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenuusi/ Unaukarop: MJ1-1nk-1 [IpoBoaut MmoaenupoBanne Pu3nKo-MeXaHUUECKHX
MPOIIECCOB C UCTIOIB30BaHNEM MH(POPMAITMOHHBIX TEXHOIOTHIA

Bomnpocel, 3axanus
1.Yrto Takoe rpaqueHT TeMIEpAaTyphl U Ky/Ja OH HalpaBJieH?
2.Ilepeuncanre 3aBUCUMOCTH TEIUIOPU3NUECKUX CBOMCTB )KUJIKOCTH, KOTOPbIE HEOOXOIUMO
3aaBaTh MPH CO3/1aHUK cOOCTBEeHHOTO BemecTBa B Ansys CFX nns pemenus
THJIPOTra30MHaMUKHU U TeIIoMaccoooMeHa?
3.Ha3oBuTe OCHOBHBIE METOBI YNCIEHHOTO pereHus A depeHnnanbHbIX ypaBHEHUH B
YAaCTHBIX ITPOU3BOIHBIX
4.IlepeuncauTe TOCTOMHCTBA H HEJOCTATKU METO/1a KOHEUHBIX 3JIEMEHTOB I10 CPABHEHMIO C
IPOYMMH METOJIaMH YUCIEHHOT O perieHus aupdepeHIualbHbIX YpaBHEHHH B YaCTHBIX
IIPOU3BOIHBIX
5.0nummre MeToIuKy pacdera yncia HyccenbTa U1 0XJ1aKaaeMoro KaHajia Iporu3BOJIbHOM
(bopMbI
6.Kakoii mapametp, yKka3biBaeMblil B HacTpoikax pemiarens Ansys CFX, o0bI4HO He
YUUTBIBAETCSI IPH MOJECIIMPOBAHUHU MTPOLIECCA BBIHYKIEHHOM KOHBEKIIMH, HO 00513aTEIbHO
3aJaeTCsl IPU MOJEIMPOBAHUH IIPOLIECCA €CTECTBEHHON KOHBEKLIUU?
7.Ilepeuncnure OCHOBHBIE BH/IbI TEIIJIOOOMEHA U NOSCHUTE IPUYMHBI IPOTEKAHUS
TEIIOMACCOOOMEHHBIX MTPOLECCOB
8.B uem oTiinuus CONpsiKEHHON M HECOMPSKEHHOW IMOCTaHOBOK 33J1a4uM TeIIoMaccoooMeHa?
9.Ha3oBuTE OCHOBHBIE BUJIbI 1 OCOOEHHOCTH MCIIOJIb3YEMbIX TP METO/I€ KOHEUHBIX pa3HOCTeH
Pa3HOCTHBIX CXEM
10.0OnummTe Nociea0BaTeIbHOCTh CO3/IaHMsI AITOPUTMa 00pabOTKU PE3yJIbTaTOB PACUETOB C
ucnonszoBanueM Ansys CFD-Post Ha npumepe pacueta ko3 uirienTa TemiooT jauu B
OXJIAXKJAaEMOM KaHaJIe
11.CopmynupoBaTh MOCTAHOBKY 3aJ1a4M MPOTEKAIOIINX B JIEMEHTaX YHEPreTHUECKOTO
000pyI0BaHUS TEMJIOMAaCCOOOMEHHBIX MPOIIECCOB: BHIOPATh MOJIXOA K MOJIEITUPOBAHUIO
(conpsKEeHHBIH, HECOTIPSKEHHBIN ), 3a/1aTh KO3(PPHUIIMEHTHI (U3NYECKUX YPAaBHEHUH, a TaKKe
IPaHUYHBIEC U HAYAJIbHBIE YCIIOBHSI, ONPEIEIINTD OAX0bI K pacueTy CBOMCTB MaTepHalloB U
TEIJIOHOCUTENICH ) TPOTEKAIOIINX B 3JIEMEHTAX SHEPTETUUECKOT0 000PYAOBAHUS
TEIIOMAaCCOOOMEHHBIX MPOLIECCOB
12.0cymiecTBUTh YUCICHHOE MOICIMPOBAHUE TTPOLIECCOB TEIJIOMAacCOOOMEHa B
KOHCTPYKTUBHBIX JIEMEHTaX SHEPreTUYECKUX YCTaHOBOK
13.PaccunTaTh OCHOBHBIE TEIUIOTHIPABIMYECKHE XapAaKTEPUCTUKH 3JIEMEHTOB DHEPreTHUECKUX
YCTAHOBOK IIPU PA3JIUYHBIX peXUMax paboThl
14.ITpoananu3upoBaTh BIUSHUE KIIOYEBBIX TapaMETPOB HAa OCHOBHBIE TEIUIOTHIPaBIMYECKHE
XapaKTEPUCTHKHU 3JIEMEHTOB SHEPreTUYECKUX YCTaHOBOK
15.IToctponTh 00BEMHYIO HECTPYKTYPUPOBAHHYIO PACUETHYIO CETKY IOTOKA, OMBIBAIOIIETO
CTEHKH 3JIEMEHTOB YHEPTreTHUECKOro 000py10BaHUs

MartepuaJbl 1Jisi TPOBEPKU OCTATOYHBIX 3HAHUM
1.IlpuunHa mpoTekaHus mpolecca TeIIONPOBOJHOCTH 3aKIII0YAETCA B:
OTBeTHL:
1. KOHTaKTe YacTHIl Tela, 00JIaJar0IINX YHEPTHEH Pa3HOTO YPOBHS
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2. pa3HOU MJIOTHOCTH AJIEMEHTOB MMOTOKA
3. IEUCTBUM BHEIIHUX CHJI
4. popMupoBaHUY 3aPSHKEHHBIME YaCTHIIAMH, U3 KOTOPBIX COCTOHT BEIIECTBO,
3JICKTPOMArHUTHBIX TOJICH
Bepuriii otBert: 1
2.I'paarieHT TeMmepaTypsl SBISETCS BEKTOPOM, KOTOPBIN BCET/ia HAPABIICH B CTOPOHY:
OtBeThI:
1. Bo3pacTaHus TeMIepaTypbl
2. yObIBaHUS TeMIIepaTyphbl
Bepnsiit otBeT: 1
3.YcnoBusi, BEIIOJIHSIEMbIE JUIsl HECTAIIMOHAPHOTO JBYXMEPHOT'O TEMIIEPATypPHOT'O MOJIS:
OTBeTHI:
_ ot of )
l-t_t[:}:__jrr:], - =_=[}=_
ol o

L

cr o
2t=t(x 1) —=—=0;
cy o
It=t(xy.1), —=0:
'
4t=t(xv.2). ZL=0.
&

BepHusliii otBeT: 3
4.3 3akona @ypre cieayeT, 4TO HHTEHCUBHOCTD TEIJIONMPOBOAHOCTH 3aBUCHUT OT:
OTBeTsI:
1. rpanuenTa Temneparypsl
2. pa3HOCTHU TEeMIIepaTyp Ha KOHLAX CTEPKHS K paCCTOSTHUIO MEKy HUMHU
3. MJIOIIA M TTOTIEPEYHOTO CEYCHHS CTEPIKHS
4. xor(uMeHTa TemIONPOBOIHOCTH
Bepwnsriii otBeT: 1, 2, 3, 4
5.3amena nuddepeHInanbHbIX OepaTOPOB B YPaBHEHUU TETUIONPOBOAHOCTH HA UX KOHEYHO
Pa3HOCTHBIE aHAJIOTH TIPH HESIBHOM Pa3HOCTHON CXEME MIPOU3BOJAUTCS CICTYIOIINM 00pa3oM:

OTBETHI:

oT TH-T 6T TM-2T+Iy
1- T= I I ER . = - _'|I - :

ot T e’ i

i i+l i-1

ET I:-:.':'—l _ I':.':' (:.-‘\‘11" I.':'—l _ 2 i I'I:.':'—l + T.':'—l

2. - s T =
cr T . I
er TN -T" &T TH-2.T'+T™
3- T — T I .= =1 - 1| I ;
cr T . I
~y e+l -1~ el oy gl n+l
ar I'"-1T77 T TIT;-2T7+T]
4 — == —., 3 = — '
T - o
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BepHslit otBeT: 2
6.YpaBHEeHMe, YCTaHABIMBAIOIIIEE CBSI3b MEXKAY BPEMEHHBIM U IIPOCTPAHCTBEHHBIM
M3MEHEHHEM TeMIlepaTypsl | B 10001 TOUKE LHUIMHAPUUECKOIO CTEPXKHS AruaMeTpoM R npu
OJIHOMEPHOI HEOTHOPOJHOM (KOI'/1a MPUCYTCTBYIOT HCTOUHUKHU U CTOKH TEIIOThI) IOCTAHOBKE
Y HAIMYUH TEIJIO0OMEHA C OKpYIKaroIel cpenoid, umeromieit remmneparypy 10, umeer Bu:

OTBeTHI:
ar e er
Le, p—=—(h- ;
» P ot r:??r( c??r)
er ¢ .. ¢er. 2-o .
2epp—= ) —-(T-To):
ot Ox ch R
er g er. 2-o
3, p—=—(h- —)-—(T-T)+0On(x.1):
PP a\_( a\_) = (T —Tp)+ Op(x.1)
er L a8 ¢ . er, 2-w
4 f‘,'p'—_—'_,—=_,—(*'-' — )_—'(T_T:I)_QI'('T'-F)'
ot a ot ox & R

Bepnblii oTBeT: 3
7.BpInonHeHNe TpaHNYHBIX ycIoBuil 1o poaa (3agaya Aupuxiie) aus touku M Ha
IIOBEPXHOCTH TeJa MPEANOIAraioT BHIIIOTHEHHE CICTYIONINX YCIOBUIL:

OTBeETHI:
. fwl‘! = g(M.1);
(]
2% wl‘ =o(T(M.1)-T,);
o
3.5, GAOLD - _;  OLAMLD T T(M.E)=T,(M.1);
ch ch

4. T(M.1) = fFM.0).

Bepnpiii otBeT: 4
8.beckoHeuHas macTuHa TONMUHOM | = 10 MM, BBIONHEHHAS 3 CTaJIH, UMEIOIICH
terutonpoBogHocTh = 50 B1/(M*K), Termmoemkocts cem = 460 Ix/(xkr*K), mmornocts = 7800
kr/mM3 u remnepatypa Tcm = 100°C ombIBaeTcs NOTOKOM BO3/yXa, UMEIOLIEM
teronpoBogHocTh = 0,026 B1/(M*K) 1 Temnepatypy 76030 = 20 °C. KoaddummeHt
TEIUIOOTAA4YM OT BO3yXxa K rutactuHe paseH 100 B1/(M2*K) Onpenenuts 3HadeHUs
Kod(duIMeHTa TeMIIepaTypOIpOBOAHOCTH s TuiacTUHBI U uncna bUO. Pemenne pacnucath
OtBeTsI:
1. Bi = 38,46; a = 7,25*10-9 m2/c
2.Bi =0,02; a=1,39*10-5 m2/c
3. Bi =38,46; a = 1,39*10-5 m2/c
BepHsliii otBeT: 2
9.Kakas ¢popma pagualibHbIX OXJIaKJAIOLUIMX KaHAJIOB JIONATOK BEICOKOTEMIIEPATypPHBIX
ra30BbIX TYpOMH MCIIOJIB3YETCS IIPU YIPOIIEHHOM MOJIX0/€ K MOJICIIMPOBAHUIO C LIEJIBIO
ONTUMM3AIMH TEIUIOTHIPABINYECKUX XapAKTEPUCTHK?
OtBeThI:
1. munuHAp
2. IpAMOYTOJIbHBIN Mapasienenunes
3. KBaJIpaTHBIN MapaJJIEIEIUIIe]T
Bepuniii otBeT: 1
10.Kakast hopma oxJ1aXJaroInX KaHaJIOB B 00JIACTH BBIXOJIHOW KPOMKH JIOTIATOK
BBICOKOTEMIIEPATYPHBIX I'a30BbIX TYPOUH UCIIOIB3YETCS MPHU YIPOILEHHOM MOAX0/1e K
MOJIEJTMPOBAHUIO C LIEJBI0 ONTUMU3AINH TEIUIOTHIPABIMYECKUX XapaKTePUCTUK?
OtBeThI:
1. munuHAp
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2. IpAMOYTOJIBHBIN Mapasuiesienumne
3. KBaJIpaTHBIN MapaIeIeIuIe
Bepwusiit otBeT: 2

II. Onucanue wkanvl oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakxmepucmuxu 8vlnoiHeHus 3Hanus: PaboTa BeIIOJIHEHA B paMKaX "TPOJIBHHYTOrO"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOEHHOCTH MPAKTUUECKUX PEIICHUI

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIoiHeHa B paMKax "0a30Boro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEPHO. B wacTh Marepuana ecTb HE3HAYUTEIILHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHas 4acTh 3aJ[aHus BBITIOJIHEHA BEPHO.

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus 3nanus: Pabora He BBITOJIHEHA WIX BBITIOJTHEHA
PEUMYIIECTBEHHO HETPABHILHO

1I1. Ilpaguna évicmasnenus umo2o8o0i OyeHKu no Kypcy

OueHka ompenensieTcss B cOOoTBeTCTBUU ¢ IlonokeHneM o OalIbHO-PEUTHHTOBOM CHUCTEME IS
crynentoB HUY «MOW» Ha ocHOBaHWY 3a4€THOM COCTABIISAIONICH
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