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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.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
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 peanuzarn: KoMnbroTepHOE 3a/1aH1e
1. KM-2. Ucnonb30BaHue MepuoIudHON MOCTAHOBKHU IIPU MOJICITUPOBAHUH ITPOIIECCOB
TUAPOTa30MHAMUKHI B KOHCTPYKTHUBHBIX 2JIEMEHTAX SHEPTeTUUECKUX YCTAaHOBOK
(KontponpHas pabota)
2. KM-3. YucneHHoe MOJIEIHPOBAHUE MPOIIECCOB THIPOra30IMHAMUKH TP MPOSKTUPOBAHUH
sHepreTuueckux yctaHoBok (KonTposibHas padbota)
3. KM-5. TeopeTnueckre OCHOBBI YUCIEHHOTO MOJICIIUPOBAHHMSI TEIJIO0OMEHHBIX MPOIECCOB
B DJIEMEHTaX dHepreTudeckoro obopymosanus (KorrponsHas padora)
4. KM-6. TTogxoas! kK pa3paboTKe pacueTHBIX MOJIEJIeH JIsl MOJEIMPOBAHUS TEIII00OMEHHBIX
MIPOIIECCOB B 3JIEMEHTAaxX dHepreTudeckoro oobopynosanus (Konrponbnas padora)
5. KM-7. YucnenHoe MoJenpoOBaHUe TEIIOTHAPABINYECKUX MPOLIECCOB B KOHCTPYKTUBHBIX
3IIEMEHTaX dHepreTudeckux ycraHoBok (KontponbsHas pabota)
6. KM-8. AHayin3 TemIoruipaBiIndeckux MpoLEecCOB B KOHCTPYKTUBHBIX 3JI€MEHTAX
sHepreTuyeckux yctaHoBok (KonTponbHas pabota)

dopma peanuzanuu: ITucemenHas padora
1. KM-1. Pacyer noteps AaBiieHUs] B TAIIOBBIX KaHaJIaX SHEPreTUYECKOro 000py 0BaHus
(KonTponbHas pabota)
2. KM-10. IToctaHOBKa I'paHUYHBIX YCIOBUH MPU MOJIETMPOBAHUN TOMOT€HHOT'O TOPEHMS
(KonTponbHas pabota)
3. KM-11. Meroabl UNCAEHHOTO MOJIEIHPOBAHUS MPOIIECCOB TOPEHUSI B SHEPTeTHUECKHUX
ycraHoBkax (TectupoBanue)
4. KM-12. YucneHHoe MOJeIUPOBaHKE MTPOLIECCOB TOPEHUS ITPH MPOSKTUPOBAHUU
sHepreTuueckux ycraHoBok (KoHTponbHas paboTa)
5. KM-4. MeToasl YMCIEHHOTO MOJAEIUPOBAHUS POLIECCOB THAPOra30/IMHAMUKH,
IPOTEKAIOIMX B SHepreTuueckux ycraHoBkax (TectupoBanue)
6. KM-9. IIporeccsl ropeHus B 3HepreTudeckux ycraHoBkax (TecTupoBaHue)

BPC nucuuIInHbI

1 cemectp

Beca KOHTpOIBHBIX MeponpusITHii, %o

Pazgen nucumimHe

Hunexc | KM- | KM- | KM- | KM-
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KM:

RN
N
w
N

Cpox KM: 4 6 8 12

TeOpeTI/I‘IGCKI/IC OCHOBBI MOACIIMPOBAHUSA IIPOLIECCOB
TUAPOTra3oJUHAMHUKHN B SHCPICTHYCCKUX YCTAHOBKAX

OcCHOBHBIC XAaPAKTCPUCTHKU T'MAPOra3oAMHAMHUYCCKUX IIPOLCCCOB

B DJIEMEHTAaX DHEPreTHYECKUX YCTAaHOBOK " " " "
Teopernueckre OCHOBBI JIAMUHAPHBIX U TYPOYJICHTHBIX TCUCHHM + + + +
HucnenHoe MOAEIMPOBAHUE MTPOLIECCOB T'MAPOra30JUHAMUKH B

DHEPreTUYECKUX YCTAaHOBKAX

Meroasl MOAECIUPOBAHUS TUAPOra30AMHAMUYECKUX IIPOLIECCOB + + +
ANTOpUTM ITPOBEAEHUS MOJEINPOBAHUS TUAPOTra30AMHAMUYECKUX + + +

IIPOonEeCCOB, OCHOBHEIC OTAITbI

Bec KM: 15 30 45 10

2 cemecTp
Beca KOHTpOJIbHBIX MepONpUsATHil, %
Paznen aucuumuimabl Unpexe KM- | KM- | KM- | KM-
KM: 5 6 7 8
Cpok KM: 4 6 8 12
TeopeTnueckre 0OCHOBbI MOJIEJIMPOBAHHUS [TPOLIECCOB
Ter1000MeHa B YHEPreTUYECKUX YCTAHOBKAX
TeopeTnueckre 0CHOBBI MOJIEJIMPOBAHHUS [IPOLIECCOB + +
TEIJIONPOBOJHOCTH
Teopernueckre OCHOBBI MOJIEIUPOBAHUS IIPOLIECCOB KOHBEKIIMH + +
Teopernueckre OCHOBBI MOJIEIUPOBAHUS JIYYHCTOTO + +
Term1000MeHa
YucneHHoe MOJeTMpPOBaHKE MPOLIECCOB TEINIOOOMEHA B
HHEPreTUYECKUX YCTaHOBKAaX
YucneHHoe MOIEMPOBAaHUE MPOLIECCOB TEIUIONPOBOIHOCTH + +
YucneHHoe MOIEIMPOBaHHUE NTPOLIECCOB KOHBEKIIUU + +
YucneHHoe MOJEMPOBAaHKE MTPOLIECCOB JTYYHCTOrO TEII00OMEHA + + +
Bec KM: | 20 20 30 30

3 cemecTtp
Beca KOHTpoIbHBIX MeponpusaTUil, %
WNnunexe KM- | KM- | KM- | KM-
Pa3ngen nucnuIninHbl KM: 9 10 11 12
Cpox KM: 4 6 8 12

TCOpCTI/IquKI/IC OCHOBBLI MOACIIMPOBAHUSA TPOUCCCOB T'OPCHUA B
OHCPIrCTUYCCKHUX YCTAHOBKAX

OcHOBHBIE XapaKTEPUCTHUKH MPOLIECCOB TOPEHUS B AJIIEMEHTaX
HHEPTreTUYECKOr0 000py10BaHHUS

OcCHOBBI TEOPUH FOPEHUS + +

YucneHHoe MOACIIUPOBAHUEC ITPOLCCCOB r'OPECHUA B
SHCPICTUYICCKHUX YCTAHOBKAX




MonenrpoBaHus MPOLIECCOB TOPEHUS KaK COCTaBHAs 4acTh

+ + +
POCKTHUPOBAHUS
OCHOBBI MATEMAaTHYECKOTO MOJIETUPOBAHHUS IIPOIIECCOB + + +
TOPCHUS
OCHOBHBIE 3TaIlbl KOMITBIOTEPHOT'O MOCTUPOBAHUE TPOIIECCOB + + +
TOPCHUS
Bec KM: | 10 30 20 40

$OO611as yacte/J1J1s1 MPOMEXKYTOUHOM 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
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE

[1K-1 N-1nk1 [TpoBoaut | 3HaTh: KM-1. Pacuer notepp naBieHUs B TUIIOBBIX KaHAJIaX 3HEPI€TUYECKOTO
MOJIeTUpOBaHUE  (DU3HKO- | METOJIbI YIPOIICHUS obopynoBanus (Konrponsnas padora)
MEXaHUYECKHUX MPOLECCOB C | PACUETHBIX MOJENIEH, KM-2. Ucnonp3oBaHue NepUOANYHON MOCTAHOBKH IPU MOJEIUPOBAHUU
HCIOJIb30BaHUEM WCIOJIb3YEMBIX TPU MIPOLIECCOB TUAPOTa30JUHAMHUKHU B KOHCTPYKTHBHBIX dJIEMEHTaX
UH(OPMAITMOHHBIX MOJICTTUPOBAHUU TIPOIIECCOB | DHEpreTHUeCKux ycTaHoBOK (KoHTponbHas padoTa)
TEXHOJIOTH TOpPEHMUs], MPOTEKAIOIINX B KM-3. YucnenHoe MoieIMpOBaHUE MPOIIECCOB THAPOra30IMHAMUKU MTPH

SHEPTEeTUYECKUX YCTAaHOBKAX
METO/Ibl YUCIIEHHOTO
MOJICJIIMPOBAHUS IPOIECCOB
TUPOTa30AMHAMUKH,
MPOTEKAIOIINX B
JHEPTreTUYECKUX YCTAaHOBKAX
METObl YUCIIEHHOTO
MOJIETUPOBAHUS TIPOIIECCOB
TermIoo0MeHa,
MIPOTEKAIOIINX B
SHEPTEeTUUECKUX YCTAaHOBKAX
METO/bl YUCIEHHOTO
MOJICIIMPOBAHUS TPOIIECCOB
TOpEHMsI, IPOTEKAIOIINX B
SHEPTETUUYECKUX YCTAaHOBKAX
METO/Ibl YIPOIICHUS
pacyeTHBIX MOJENEH,
HCIOJIb3YEMBIX TIPH
MOJICJIMPOBAHUHU TIPOIIECCOB

MIPOEKTUPOBAHUM SHEPreTHUECKUX ycTaHOBOK (KoHTposbHas pabora)
KM-4. MeTo/1bl YMCICHHOT0 MOJIEIUPOBAHUS IPOLIECCOB
TUIPOra30AMHAMUKH, IPOTEKAIOIINX B SHEPTETUUECKUX YCTaHOBKAX
(TectupoBanue)

KM-5. Teopernyeckne 0CHOBBI UACIEHHOTO MOJIEIMPOBaHUS
TETMI00OMEHHBIX MPOLIECCOB B 3JIEMEHTaX YHEPreTUUECKOr0 000Py10BaHUS
(KontposnbHas pabota)

KM-6. ITogxosl K pa3paboTKe pacueTHBIX MOJIeNel sl MOAETUPOBAHNUS
TEII000MEHHBIX IPOLIECCOB B AJIEMEHTAX 3HEPTeTUYECKOr0 000pyA0BaHUS
(KonTposbHas paboTta)

KM-7. HUucneHHoe MOIETMPOBAHUE TEIJIOTHAPABINYECKHUX MPOLECCOB B
KOHCTPYKTUBHBIX 3JIEMEHTaX dHepreTudeckux ycraHoBok (KoHTponbHas
pabora)

KM-8. AHanu3 TemIornpaBIndeckiux MpoLeccoB B KOHCTPYKTUBHBIX
3JIEeMEHTaX dHepreTudyeckux ycranoBok (KonrponbsHas pabota)

KM-9. [Ipoueccel ropeHus B 3HEpreTUUECKUX yctaHoBkax (TectupoBanue)
KM-10. ITocraHOBKa I'paHUYHBIX YCIOBHI NPU MOJAEINPOBAHUN
romoreHHoro ropeaust (KonrposibHas pabora)

KM-11. MeToibl YUCIAEHHOTO MOICIMPOBAHUS MPOIECCOB TOPEHUS B




THJIPOTa30MHAMUKH,
MIPOTEKAIOIINX B
HHEPreTUYECKUX YCTaHOBKAX
METO/Ibl YIPOIIECHUS
pacyeTHBIX MOJENEH,
HCIOJIb3YEMBIX TPU
MO/ICIIMPOBAHUH MTPOIIECCOB
Temioo0MeHa,
MPOTEKAIOIINX B
SHEPreTUYECKUX YCTAaHOBKAX
YMers:

WCIIOJIb30BaTh
WH(pOPMAaIOHHbIE
TEXHOJIOTHH, TPUMEHSIEMbIE
TUT. MOJICITUPOBAHHS
MIPOLIECCOB
THJIPOTa30MHAMUKH B
SHEPreTHYECKUX YCTaHOBKaX
WCTIOJIH30BATh
nH(pOpMaLOHHBIE
TEXHOJIOTHH, TPUMEHSIEMbIE
JUTSE MOJIETTUPOBAHUS
MPOIIECCOB TEINIOOOMEHA B
SHEPreTHYECKUX YCTaHOBKaX
WCTIOJIH30BATh
nH(pOpMaLOHHBIE
TEXHOJIOTHH, TPUMEHSIEMbIE
JUTSE MOJIETTUPOBAHUS
MPOIIECCOB TOPCHHUS B
SHEPreTUYECKUX YCTaHOBKaX
MIPUMEHSITh METOJIBI
YHCICHHOTO MOJIETTUPOBAHUS
IIPOLIECCOB TEMJI000MEHa

sHepreTuueckux ycraHokax (TectupoBanue)
KM-12. YucnenHoe MoJieIMpOBaHKE MPOLIECCOB TOPEHUS TTPU
MIPOCKTUPOBAHHUH dHEPTETHUECKUX ycTaHOBOK (KoHTpoibpHas paboTa)




IIPU IPOEKTUPOBAHUY
JHEPreTUYECKUX YCTaHOBOK
IIPUMEHSITh METO/IbI
YHUCIIEHHOT'O MOJEIINPOBAHHUS
IIPOLIECCOB
TUAPOra30AMHAMUKY IIPU
IIPOEKTUPOBAHUU
JHEPreTUYECKUX YCTaHOBOK
MIPUMEHSITh METO/IbI
YHUCJIEHHOTO MOJEJINPOBAHMUS
MIPOLIECCOB FOPEHUs IPU
IIPOEKTUPOBAHUH
SHEPreTHYECKUX YCTAaHOBOK




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
1 cemecTp

KM-1. KM-1. Pacuer notepb JaBJieHHs B THIIOBBIX KAHAJAX JHEPreTHYeCKOro
00opy10BaHUA

®opmbl peanuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa mnpoBeleHHs] KOHTPOJbHOro Meponpusitusi: CTyIeHTH TMOJYYalOT BapHaHT
KOHTPOJIbHOM paboThl. Ha BBITTOTHEHHE KOHTPOJIBHON pabOThl OTBOAUTCS 45 MUHYT

KpaTKOC CoacpiKaHuE 3aJaHusA:
OpI/IeHTI/IPOBaH Ha IPOBEPKY YMCHU 110 COOTBECTCTBYIOLIEMY Pa3ACily JUCHUIIJINHBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

Ymerts: HCIOJIb30BATh 1.0npenenute K03QPUIMEHT TOTEPh SJHEPTHUU B KaHAJIC C
WH(OPMAILMOHHBIE  TEXHOJIOTUH, BHE3AIHBIM CYXEHHEM, pacxo U uncio Maxa B
pUMEHsIeMbIe TSt BBIXOJJHOM CEUYEHHUHU IPU CIETYIOIIHNX U3BECTHBIX
MOJICTTUPOBAHUS MPOLIECCOB JAHHBIX:
THJIPOTa30 MHAMUKHI B - Buyrpennuii fuamerp npeaBKIIOUEHHOTO KaHasa
SHEPreTUYEeCKNX YCTAaHOBKAX D1 =60 mm.
- BHyTrpennwmii quameTp kaHaina mocie cyxenus D2 = 27
MM.

- JInvHa npeBKIFOUEHHOTo yyacTka kaHana 11 = 80 mm.
- JlnrHa ydacTka KaHaa mocie cyxenus 12 = 150 mm.
- Yucno Peitnonsaca B kanaie 40 000.
- Temneparypa padoueii cpenbl Ha Bxoze 20 °C.
- JlaBneHue Ha BBIXOZE U3 Mojienu 1 aTMm.
2.0npenenute KO3QPUIMEHT TOTEPh YHEPTUHU B
11 y30pHOM KaHaie, pacXxoj U yucio Maxa Bo
BXOJTHOM CEYCHHH TPY CIIEAYIOMINX U3BECTHBIX TAaHHBIX:
- Iuametp BxoaHoro ceuenus DO = 60 mm.
- OTHOIICHNE TUTOMIA/I BBIXOHOTO CEYCHHS K BXOIHOMY
=2.
- Yron packpertust auddysopa a=16°
- Hucno Peitnonbaca B kanane 50000.
- Temmnepatypa paboueit cpensl Ha Bxoze 20 °C.
e -[laBneHune Ha BbIXOAeE U3 MoAenu 1 atm

3.0mpenenute kod(HPUIMEHT TOTEPh SHEPTUHU B
KOH(Y30pHOM KaHase, pacXxo/ 1 unciio Maxa Bo
BXOJTHOM CEYEHMHU IPU CIEAYIOIINX U3BECTHBIX TaHHBIX:
- Nuametp BXxomuHoro cedenus DO = 60 mm.

- OTHOUIEHKE TIONIA/IU BXOJAHOTO CEYEHUS K BBIXOAHOMY
=2.

- Yron cyxenus koHdpy3opa a=16°

- Hucno Peitnonpaca B kanane 50000.

- Temneparypa paboueii cpezsl Ha Bxoae 20 °C.




\ - JlaByieHre Ha BBIXOJIC U3 MOJeNH 1 aTM

Onucanue MKAJbI OICHUBAHUSA:

Ouyenka: 3a4TCHO
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "3a4TeHo" BBICTaBJISETCS €CIIU 3aJJaHue
BBITIOJIHCHO MTPABUJILHO WM C HE3HAUYNUTEILHBIMHU HEI0YETaMHU

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/1aHKME HE BBIMOJIHEHO B OTBEICHHBIA CPOK WIIM PE3YJIbTAT HE COOTBETCTBYET 3aJIaHUIO

KM-2. KM-2. Ucnosib30BaHHMe NePUOINYHOM MOCTAHOBKH NPH MOJAEJIMPOBAHUHI
NPOLECCOB IHAPOra30AMHAMHKH B KOHCTPYKTHBHBIX 3JIEMEHTAX JHEPreTHYeCKUX YCTAHOBOK

®opmbl peanuzanuu: KoMnpoTepHoe 3a1aHue

Tun KoHTPOAbHOTO MeponpusitTusi: KonrponsHas padora

Bec koutposabHoro meponpusitusi B BPC: 30

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

KpaTKOC CoA€cpKaHHuE 3alaHUA:
OpI/IeHTI/IpOBaH Ha IPOBEPKY 3HAHUA 110 COOTBCTCTBYIOIEMY Pa3aCily AUCHUIITIMHBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/BI YIPOLIEHUS 1.0npenenuTe MyTeM YUCIECHHOIO MOJIEIUPOBAHUS B
pacyeTHbIX MoJieIel, NEPUOIMYHOM OCTaHOBKE KO (PUIIMEHT OTEPh
UCTIOJIb3yEMBbIX npu SHEpPIruu B KOH(PY30pHOM KaHaJle, a TAK)Ke MOTPELIHOCTb
MOJIETUPOBAHUU IIPOLIECCOB YHUCJIEHHOT0 MOJEIMPOBAHUS IIPU CIEAYIOIINX
TEINIOOOMEHa, MPOTEKAIUX B UCXOJHBIX TaHHBIX:
SHEPreTUYECKUX YCTAHOBKAX - Iuametp BxomaHOTO ceueHus DO = 60 mwm.
- OTHOIIEHNE TUIOIAIN BXOJHOTO CEYEHMSI K BBIXOJHOMY
=2.

- Yron cyxenus koHdpy3opa a=16°

- Yucno Peitnonbaca B kanaie 50000.

- Temmeparypa paboueit cpenbl Ha Bxoze 20 °C.
-JlaBneHue Ha BbIX0/€ U3 MoJienu 1 aTM

2.0npenenuTe MyTEM YUCIEHHOTO MOJIEIMPOBaHUS B
MEPUOJUYHOMN MOCTaHOBKE KO3(PPHUIIMEHT OTEPH
SHEpPIruy B KOH(PY30pHOM KaHaJle, a TAaKXKe MOTPELTHOCTb
YHCJIEHHOTO MOJEIMPOBAHUS MIPU CIEAYIOIINX
UCXOJHBIX TaHHBIX:

- Muametp BxoaHoro cedenust DO = 40 mm.

- OTHoOIIEHHE TUIOIAU BXOJHOIO CEYEHUS K
BBIXOJHOMY =2.

VYron cyxenus kKoHpy3opa o=16°

- Yucno Petitnonsaca B kagane 40000.

- Temmeparypa paboueii cpenbl Ha Bxoae 20 °C.

- JlaBneHue Ha BBIXOJIE U3 MoJienH 1 atm

3.0mnpenenuTe NyTeM YUCIEHHOTO MOJEINPOBAHMS B
MEPUOJUYHOIN MOCTaHOBKE KO3(PPUIIEHT MOTEPh
SHEpPruu B KOH(PY30pHOM KaHaJle, a TAK)Ke MOTPEIIHOCTb
YHCJIEHHOTO MOJIIMPOBAHUS MTPH CIAEAYIOLTUX
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WCXOJHBIX TaHHBIX:

- Muametp BxomHoro cedenus DO = 30 mm.

- OTHOIIEHKE TUIOMIAIU BXOJHOTO CEYEHHUSI K BBIXOJHOMY
=2.

- Yroux cyxenust koHdpy3zopa a=16°

- Uucno Peiinonbaca B kanaine 45000.

- Temneparypa paboueti cpeasl Ha Bxojae 20 °C.

- JlaBieHue Ha BBIXOJIE U3 MOACHH 1 aTM

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1ueHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO, BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIIU
3a/IaHUE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIbTAT HE COOTBETCTBYET 3aJaHUIO

KM-3. KM-3. YucjieHHOe MoJeJIMPOBaHNe NPOLEeCcCOB TMAPOra3oIMHAMMKH NPHU
NPOCKTHPOBAHUM JHEPreTHYECKHUX YCTAHOBOK

®opmbl peaausanuu: KomnelorepHoe 3a1anue

Tun kourpossHoro meponpusitusi: KonrponsHas pabora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 45

IIpoueaypa mnpoBedeHUs] KOHTPOJbHOr0o Meponpusitusi: CTyIeHTHl TOJIY4alOT BapHaHT
KOHTPOJIbHOM paboThl. Ha BeINOHEHNE KOHTPOIBHOM pabOThl OTBOAUTCS 45 MUHYT

KpaTKOC CoA€cpKaHMuE 3alaHUA:
OpI/IeHTI/IpOBaH Ha IPOBCPKY YMCHUS 110 COOTBCTCTBYIOLIEMY Pa3aCily JUCHUIIIINHBI

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

Ymerb: OPUMEHSTh  METOMAbI 1.0npenenuTe myTeM YUCIEHHOTO MOJECIUPOBAHUS
YHCIICHHOTO MO/JICITUPOBAHUS KOX(QPHUIHEHT MOTEPh SHEPTHH B KaHAJIE C BHE3AITHBIM
IpPOIIECCOB  THAPOTra30JMHAMUKU CYKEHHEM, MTOTPELUIHOCTh YUCIEHHOTO MOAETHUPOBAHUS
npu IPOEKTHPOBAHUHT MIPH CIIEIYIONINX U3BECTHBIX JaHHBIX:

HHEPTreTUYECKUX YCTAaHOBOK - BHyTpeHHuMii AuaMeTp NpeABKIIOUYEHHOTO KaHaja

D1 =60 mm.

- BHyTpennumii quametp kaHana rnocie cyxenus D2 = 27
MM.

- JlnrHa npeIBKIF0UYEHHOTOo yyacTKa KaHana 11 = 80 mm.
- JlnuHa ydacTka KaHaa mocie cyxenus 12 = 150 mm.

- Yucno Peiinonbaca B kanane 40 000.

- Temmneparypa paboueit cpensl Ha Bxoze 20 °C.
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-JlaBlieHrE Ha BBIXOJIC M3 MOJICIH 1 aT™M

2.0mpenenuTe MyTeM YUCICHHOTO MOJICIIUPOBAHHUS

ko3 duiment notepb SHeprun B 1uddy30pHOM KaHAIIE,
MOTPEIIHOCTh YUCIICHHOTO MOJICIIUPOBAHMUSI TIPU
CJIETYIOIINUX U3BECTHBIX JTaHHBIX:

- Nuametp Bxoauoro cedenus DO = 60 mm.

- OTHOIIEHKE TUIOMIAIU BBIXOIHOTO CEUYEHUS K BXOJHOMY
=2.

- Yroux packpeitust guddysopa a=16°

- Uucno Peiinonbaca B kanane 50000.

- Temneparypa paboueii cpeasl Ha Bxojae 20 °C.
-JlaBlIcHUE Ha BBIXOJIC M3 MOJICIH 1 aT™

3.0mpenenuTe MyTeM YUCICHHOTO MOJCIUPOBAHUS

K03 (HUIIUEHT OTEPh SHEPTUHU B KaHAJIE C BHE3AIMHBIM
paciipeHreM, MOTrPeHOCTh YUCICHHOTO
MOJICTTUPOBAHUS TIPH CIICTYIOIINX U3BECTHBIX JAHHBIX:

- Buyrpennuii tuametp npeaBKIIOUEHHOTO KaHama

D1 =60 mm.

- BHyTpeHHM 1naMeTp KaHalla I1oCIie paclIupeHUs

D2 =90 mm.

- JInrHa npenBKIFOYEHHOro yyacTka kaHana 11 = 80 mm.
- JlnuHa yJacTKa KaHaia rmocie pacmupenus 12 = 150
MM.

- Yucio Peitnonbaca B kanane 40 000.

- Temmeparypa paboueii cpenst Ha Bxoae 20 °C.

- JlaBienue Ha BbIXO/€ U3 MOJIETH | aTM

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 3a94TEHO

Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHKa "3a4TeHo0" BBICTABIISIECTCS €CIIN 3aJaHUE
BBITIOJTHEHO MPABWJIBHO WJIM C HE3HAUNTEIbHBIMU HEJI0UeTaMuU

Oyenka: HE 3a4TEHO

Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OleHKa "He 3a4TeHO" BBICTABIIAECTCS €CIIU
3a/laHue He BBIMTOJIIHEHO B OTBEJACHHBIN CPOK MM Pe3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-4. KM-4. MeToabl YHCJIEHHOT0 MOJAEJIMPOBAHMS NPOLECCOB IMIPOra3oIMHAMHUKH,
NMPOTEKAIIUX B JHEPreTHYECKHUX YCTAHOBKAX

®opmbl peaausanun: [lucemennas padbora

Tun KOHTPOILHOrO MeponpuaTHa: TecTupoBaHue

Bec konTposbHoro meponpusitusi B BPC: 10

IIpouenypa nmpoBeneHnsi KOHTPOJIBHOro Meponpusitusi: CTyl€HTHl MOIY4arOT BapUaHT TECTaA.
Ha BoimonmHenue tecta orBoauTcs 15 MUHYT 0€3 BO3MOXKHOCTH IOJIb30BAaThCS BCIIOMOTATEIbHBIM

MaTcpHralIoM

KpaTlcoe CoA€cpKaHME 3alaHUA:
OpI/ICHTI/IpOBaH Ha NIPOBCPKY 3HAHUA 11O COOTBCTCTBYIOICMY Pa3aCily AUCHUIIIINHBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTB: METOJIbI
MOJICIIUPOBAHUS

YUCIIEHHOT'O
MTPOIECCOB

1.Tun TedeHus1, XxapakTepU3yOLUINCs
HEYTNOPSIIOYEHHBIM (XaOTUYHBIM) IBH)KEHUEM YaCTHI]
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TUAPOTa30AMHAMUKH, JKHUIKOCTH:

MPOTEKAIOIIUX B HIHEPreTUYECKUX 1. naMuHapHBII

YCTaHOBKax 2. TypOyICHTHBIH
3. mepexoIHbII
Otser: 2

2.Cuna, cBs3aHHas C IEPEMEIIMBAHUEM Pa3IMYHbIX
00BEMOB KHUJKOCTH, CIIOCOOCTBYIOIIAst 00pa30BaHUIO B
MMOTOKE CTPYKTYPHBIX HEOTHOPOIHOCTEH:

1. cuna Tpenus

2. cHlIa BI3KOCTH

3. HeHTpOOEIKHAS CHIIa

4. cuna uHepUUU

OrtBerT: 4

3.Breipaskenue st CUIIBI HHEPIUH B TIOTOKE:

1.pU

2.pU

3.uU/D

4.UD /v

OtserT: 1

4.Kakoii nuamna3zoH y+ He00X0IMMO HUCII0JIb30BATh IIPU
HCII0Ib30BaHUH HU3KOPEHHOJIBICOBBIX MOJICIICH
TypOyJIEHTHOCTH:

1. y+<1

2. y+<5

3. y+>30

4. 5<y+<30

OtBerT: 2

5.Kako# MeTo YncIeHHOTO MOIETUPOBAHUS TEUCHHH B
KaHaJlaX SHEPreTHIecKoro o0opynoBanus, Hauboee
9acTO MCIOIb3YEeTCS B MHKEHEPHOM MPaKTHKE:

1. RANS

2. URANS

3. DES

4. LES

Ortser: 1

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 8 npoyenmax. 85
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISIETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "Xopouo" BEICTABISETCS eCln
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BRIOpaHO BepHOE HalpaBIICHUE JIJIS PEIICHHS 3a/1a4

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTEIBHO" BEICTABIIAETCS
€CITM 33aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO

2 cemecTp

KM-5. KM-5. TeopeTudyeckne 0CHOBbI YHCJIEHHOT0 MO/IeJIUPOBAHMSI TENJI000MEeHHbIX
NMPOLECCOB B JIEMEHTAX IJHEPreTH4ecKoro 000py10BaHusl

®opmbl peajn3anuu: KoMIblOTEPHOE 3a1aHKE

Tun kouTposbHoro meponpusitusi: KonrponbsHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa npoBeaeHHusi KOHTPOJBLHOIO Meponpusitusi: CTyIeHTBHI IIOJIY4arOT BapHaHT
KOHTPOJILHOM paboTsl. Ha BeIMOTHEHHE KOHTPOIBHON pabOTHl OTBOAUTCS 45 MUHYT

KpaTkoe conep:kanue 3a1aHusi:
OpI/IeHTI/IpOBaH Ha HpOBCpKy 3HAaHUIA 110 COOTBeTCTBYIOHICMy pa3I[eJ1y JOUCHOUITIIMHBI

KoHTpoJibHbIE BONIPOCHI/3a1aHUA:

3HAaTh: METOJbl  YHUCIIEHHOTO 1.ITocTpouTh TpeXMEpHbIE MOJIENIN CTEHOK 3JIEMEHTOB
MOJEIUPOBaHUSA IIPOLIECCOB SHEPreTHUEcKOro o0opy10BaHus, B KOTOPBIX IPOTEKAIOT
TEINIOOOMEHa, MPOTEKAOIUX B TEIMI000MEHHBIE MPOLECCH (TPYOBI, TOBEPXHOCTH
OYHEPreTUYECKUX YCTAHOBKAX Harpena, OXJIaKIaeMOH JIONATKK TypOUHBI, )KapOBOI

TpyOBI KaMephl CTOPAHHUS)

2.ITocTpouTh TpEXMEPHBIC MOJICITH ITOTOKA,
OMBIBAIOIIIETO CTEHKHU 3JIEMEHTOB SHEPTeTUYECKOTO
000pyIOBaHUs, B KOTOPHIX MPOTEKAIOT TEIJIOOOMEHHBIE
MIPOIIECCHI

3.ITocTpouTh CONPsIKEHHBIC TPEXMEPHBIC MOJICIIA CTCHOK
AJIEMEHTOB DHEPTrEeTHUECKOT0 000PYI0BAHUS U
OMBIBAIOIIETO MX MOTOKA

Onucanue MIKAJbI OLEeHUBAHUS

Ouenxa: 5
Huodienuii nopoe evinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PAaCKpBITO. BRIOpaHO BepHOE HalpaBieHHE I PELIeHUs 3a1a4

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJTHEHO
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KM-6. KM-6. Ilogxoabl Kk pa3padoTKe pacueTHbIX MOJeJIel 1JI MOAeJTUPOBAHMS
TeNJI000MEHHBIX IMPOIECCOB B 3JIEMEHTAX IHEPreTHYecKOro 000py10BaHus

®opmbl peasausanun: KomnbroTepHoe 3a1anue

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeleHHs] KOHTPOJbHOro Meponpusitusi: CTyIeHTH TMOJYYarOT BapHaHT
KOHTPOJIbHOM paboThl. Ha BBITTOTHEHHE KOHTPOIBHOM pabOThl OTBOAUTCS 45 MUHYT

Kpatkoe cogep:xanue 3aganus:
OpueHTHPOBaH Ha IPOBEPKY 3HAHMSI 110 COOTBETCTBYIOLIEMY Pa3zeny IUCIUIUIMHbI

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: METO/bI YIPOULIEHHUS 1.ITocTponTh 0OBEMHYIO PACUETHYIO CETKY CTEHOK
pacueTHbIX MoJIENEH, 9JIEMEHTOB HEPreTHYECKOTo 000pyI0BAHUS
UCIIOJIb3yEMBbIX npu 2.IlocTpouTh 06BEMHYIO HECTPYKTYPUPOBAHHYIO
MOJIEJTUPOBAaHUU IIPOLIECCOB pacueTHYIO0 CETKY IOTOKA, OMBIBAIOLIETO CTEHKHU
rOpeHus, IPOTEKAIOLINX B 3JIEMEHTOB 3HEPreTHYECKOro 000py 10BaHUs
HHEPreTUUECKUX YCTaHOBKAX 3.ITocTpouTh 0OBEMHYIO CTPYKTYPHUPOBAHHYIO
PacyeTHYIO CETKY IMOTOKA, OMBIBAIOLIET0 CTCHKU
9JIEMEHTOB DHEPTreTHYECKOro 000pyJOBAHUS

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIPOCOB PACKPBITO. BRIOpaHO BepHOE HalpaBieHHE I PELIeHUs 3a1a4

Oyenka: 3
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

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

KM-7. KM-7. UncjieHHoe MoieJIMPOBAHUE TEIJIOTHAPABINYECKUX MIPOLECCOB B
KOHCTPYKTHUBHBIX 3JIEMEHTAX JHEPTCTUYIECCKHUX YCTAHOBOK

®opmbl peasausanun: KomnsroTepHoe 3a1anne

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 30

IIpouenypa npoBeaeHHsi KOHTPOJBHOrO Meponpusitusi: CTyIeHTBHl IOJIY4arOT BapHaHT
KOHTpPOJIbHOM paboThl. Ha BhIMoIHEHHE KOHTPOIBHON pabOThl OTBOAUTCA 45 MUHYT

Kparkoe conepxanue 3agaHus:
OpueHTHpOBaH Ha IPOBEPKY YMEHHUS 10 COOTBETCTBYIONIEMY pa3Iely AUCLUUILINHBI
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YmeTb: UCIOJIb30BATh 1.CopmynupoBaTh OCTAHOBKY 33Jjaul MPOTEKAIOLINX B
UH(QOPMAIIMOHHBIE  TEXHOJOTHUH, 3JIEMEHTaX SHEPreTHUECKOro 000pyI0BaHHS
pUMEHsIeMbIe ISt TETIO0OMEHHBIX MPOIECCOB: BBIOPATh MOAXO] K
MOICTTUPOBAHUS IPOLIECCOB MO/JICTTMPOBAHUIO (CONPSKEHHBIH, HECONPSKECHHBIN ),
TEIUIOOOMEHAa B JHEPreTU4YEeCKUX 3a1aTh KOAQPHUIHUEHTH PU3NIECKUX YPAaBHEHHM, a TAaKXKe
yCTaHOBKax IpaHWYHbIEC ¥ HAYAJIbHBIC YCIOBHUS, ONPEICIUTD MOIXO0IbI

K pacyeTy CBOMCTB MaTepUalIOB M TEINIOHOCUTENICH)
MIPOTEKAIOIINX B 3JIEMEHTAX YHEPreTUYECKOTO
000pyIOBaHUS TETNIOOOMEHHBIX MPOIIECCOB

2.3a1aTh HACTPOMKH pelIATEIISI U OCYLIECTBUTh
YHCIICHHOE MOJICIMPOBAHNUE MPOLIECCOB TEIJI0O00MEHA B
KOHCTPYKTUBHBIX 3JIEMEHTaX 3HEPreTUYECKIX YCTaHOBOK
3.0cy11ecTBUTh YUCIEHHOE MOJIEIMPOBAHHUE IIPOLIECCOB
Terioo0MeHa B KOHCTPYKTHUBHBIX dJIEMEHTaxX
HYHEPreTUYECKUX YCTAHOBOK

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka. 3a4TEHO
Onucanue xapakmepucmuku blnonenus 3nanus; OUeHKa "3a4TeHO" BBICTABISETCS €CIIM 3a/laHue
BBITIOJIHEHO MTPABUIILHO WK C HE3HAUNUTEILHBIMHU HEI0YETaMHU

Ouyenka: HE 3a4TCHO
Onucanue xapaxmepucmuxu 8vlnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJJaHUE HE BHITIOJHEHO B OTBEJICHHBIN CPOK HIIU PE3yNIbTaT HE COOTBETCTBYET 3aJJaHHUI0

KM-8. KM-8. AHa/113 TenJI0ruApaBJin4ecKuX MpoLueccoB B KOHCTPYKTHBHBIX
3JIeMEHTAaX IHEPreTH4eCKUX YCTAHOBOK

®opmbl peanusannu: KoMneorepHoe 3a1aHue

Tun kouTpoabHoro Meponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeaeHHusi KOHTPOJBHOro Meponpusitusi: CTyIEHTBHl IOJIY4arOT BapHaHT
KOHTPOJIbHOM paboThl. Ha BbINOIHEHNE KOHTPOIBHON pabOThl OTBOAUTCSA 45 MUHYT

Kpatkoe cogepxkanue 3agaHus:
OpueHTHpOBaH Ha IPOBEPKY YMEHMUS 10 COOTBETCTBYIOIIEMY pa3/ieily AUCLUILINHBI

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: [IPUMEHATD METO/IbI 1.Pa3paborarh aBTOMaTU3MPOBAHHBIN AITOPUTM
YHUCJIICHHOTO MOJEIINPOBaHUs 00pabOTKH Pe3yJIbTaTOB YHCIEHHOTO MOJICIUPOBAHUS
IPOIIECCOB  TEIUIOOOMEHAa  MIpH MIPOLIECCOB TEMJI000MEHA B KOHCTPYKTUBHBIX JIEMEHTaX
IIPOCKTUPOBAHUU HHEPreTUYECKUX JHEPreTUYECKUX YCTAaHOBOK

YCTaHOBOK 2.PaccuuTaTh OCHOBHBIE TEIUIOTUAPABINYECKUE

XapaKTEPUCTUKU DJIEMEHTOB YHEPIreTUYECKUX YCTAHOBOK
MIPH Pa3IMYHbIX PEKUMaxX pabOTHI

3.IIpoaHanu3npoBaTh BIUSHUE KIIOUYEBBIX 1APAaMETPOB
Ha OCHOBHBIE TEIJIOTHIPABINYECKUE XAPAKTEPUCTUKHU
9JIEMEHTOB YHEPIreTUYECKUX YCTAHOBOK

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 3a4TCHO
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_ICHKa "3a4TEeHO" BBICTABIISCTCS €CIIH 3aJaHucC
BBIITOJIHCHO ITPABUJIBHO HWJIM C HE3HAYUTCIbHBIMA HEA0OUYCTaMU

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIbTAT HE COOTBETCTBYET 3aJJaHUIO

3 cemecTp

KM-9. KM-9. IIpouecchl ropeHHs1 B JHEPreTHYECKHX YCTAHOBKAX

®opmbl peanuzanuu: [lucemMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa npoBeaeHnss KOHTPOJIBHOIO Meponpusitusi: CTyleHTHI MOIY4arOT BapUaHT TECTA.
Ha BbinosnineHue tecta oTBOAUTCS 15 MHHYT 06€3 BO3MOXHOCTH I0JI30BATHCA BCIOMOIATEIbHBIM
MaTepUaIoM

KpaTKOC CoA€cpKaHMuE 3alaHUA:
OpI/IeHTI/IPOBaH Ha IPOBEPKY 3HAHUA 110 COOTBCTCTBYIOHIEMY Pa3ACily AUCHUIITIMHBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/IBI yIPOILEHUS 1.Koa¢ddunmeHT n30bITKa OKUCIUTEIS — 3TO
pacYeTHBIX MOJIENIEH, 1. MaKCMMAaJIbHOE KOJIMYECTBO OKUCIIUTEIIS B 30HE
UCTIOJIb3yEMBIX pH TOPEHUS
MOJICTTUPOBAHUHT IPOIIECCOB 2. OTHOIICHHE JIEHCTBUTEILHOTO PAacX0ja OKUCITUTENS K
TUAPOTa30MHAMMKH, CTEXHOMETPUICCKOMY
MPOTEKAMIUX B JHEPrETHYCCKHIX 3. MUHUMAJILHOE KOJIUYECTBO OKUCIUTEIS, HEOOXOIUMOE
yCTaHOBKax JUISL TIOJTHOTO BBITOPAHUS €IMHUIIBI TOTUINBA

OTBerT: 2

2.1IpenBapuTtenbHOE CMEIIEHNE TOIJIMBA U OKUCIUTENS B
KOJIMYECTBE MEHbIIIE CTEXHOMETPUYECKOTO U MTo/1a4a
JIOTIOJTHUTEIBHOTO OKUCIIUTENS TOCJIE TOPEIOYHOTO
YCTpPOMCTBA XapaKTepHa JJIs:

1. HEMOJIHOTO MPENBAPUTEIBHOIO CMEILIEHUS

2. muy3nOHHOTO TOPEHUS

3. YaCTUYHOTO MPENIBAPUTEIILHOTO CMEILIEHUS
Ortser: 3

3.0TpbIB IJIAMEHU — 3TO

1. mepemernieHre PpoOHTA MJIAMEHH OT BBIXOJIHOTO
OTBEPCTHS TOPEIIKU 110 HAIIPABIICHUIO JBUKCHMUS
ra3oBO3/AYIIHON CMECH, COTIPOBOXKAAIOIIEECs
IIOTacaHUuEM.

2. nmepemelnieHue GpoHTa MIIaMEHHU OT BBIXOJIHOTO
OTBEPCTHS TOPEIIKU 110 HAIIPABJICHUIO BUKECHMS
ra3oBO3/AYIIHON CMECH, HE COITPOBOXKAAIOIIEECs
IIOTacaHUuEM.

3. 3TO mepemMenieHre PpoHTa MIaMEHH U3 KaMepbl
CrOpaHHUs B FOPEJIKY, IPU KOTOPOM F'OPEHUE TOIIMBA
HAaYMHAETCS HEMOCPEACTBEHHO B TOpEsIKe

Ortsert: 1

4.Annabatuueckas Temneparypa ropeHus — 3To:

1. Temneparypa IpoAyKTOB TOPEHHsI HAa BBIXOJE U3
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TOTIMBOC)KUTAIOLIETO YCTPOHCTBA

2. Temneparypa NpoAyKTOB TOPEHHUs], JOCTUTHYTas MPU
MIOJIHOM CTOPaHUU TOIUIMBA B YCIOBHUSX, KOTJa BCS
TEIUIOTa 3K30TEPMUYECKUX PEAKIUil IO1Ia HA HArPEB
caMHX MPOJIYKTOB TOPEHHUS;

3. TemnepaTypa caMOBOCIUIAMEHEHHUS TOPIOYe cMecu
Otser: 2

5.Vkaxute (akTopbl, BIUIIOMINE HA HOPMAIBHYIO
CKOPOCTh pacIpOCTpaHEHUs TUIaMEHU:

1. TemnepaTypa cBexeil roproueit cmecu;

2. KOHCTpyKIIMSl TOPEIOYHOTO YCTPOMCTBA;

3. Tum u MaccoBoe conepkaHue pa3daBUTeNs;

4. CKOpOCTH UCTEYEHUS] KOMIIOHEHTOB FOPEHHSI Ha
BBIX0/JI€ UX TOPEJIIOYHOTO YCTPOUCTBA;

5. JlaBnenue

OtBet: 1,3, 5

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BRIOpaHO BepHOE HAIIpaBIICHHE ISl PEIICHUS 3a1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/laHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "HeyI0BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-10. KM-10. ITocTaHOBKAa rPAHUYHBIX YCJIOBHII IPH MOJ1eJIMPOBAHMU T'OMOT€HHOT 0
ropeHus

®opmbl peanudanuu: [luceMenHas padora

Tun koHTpoabHOro MeponpusTus: KourponsHas pabora

Bec koHTpOobHOr0 Meponpustusi B BPC: 30

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

KpaTlcoe CoA€cpKaHME 3alaHUA:
OpI/ICHTI/IpOBaH Ha NPOBCPKY YMCHUS 110 COOTBECTCTBYIOIEMY Pa3aCily TUCHUIIIINHBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMern: HCIIOIL30BaTh 1.3anmucarh rpaHUYHBIC YCTIOBHS (HA BXOJE) IPU
I/IH(l)OpMaLII/IOHHI)Ie TEXHOJIOI'nH, MO}IGJ’II/IpOBaHI/II/I TOMOTCHHOTI'O FOpeHI/IH C ITOJIHBIM
MIPUMEHSIEMbIE IS MIpeIBAPUTEILHBIM CMEIIEHUEM KOMITOHEHTOB JIJIs
MOJICIIUPOBAHUS MIPOIIECCOB cnenyromux MJ1: cocraB rormuea: CH4 =70 %, C2H6 =
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rOpeHus B DHEPreTUYECKUX 30 %; a. = 1,1; okucautens: oborameHHbINH BO3ayX (45%
YCTaHOBKAaX kuciopoaa). Pacxon romnmusa: 0,1 m3/c. TemnepaTypbl
KOMIIOHEHTOB ropenus: 20 °C

2.3anucaTh rpaHUYHBIC YCIOBUS (HA BXO/I€ TOIUINBA C
MIEPBUYHBIM BO3YXOM U BXOJI€ BTOPHUHOTO BO3/1yXa)
IIPY MOZEIMPOBAHUN TOMOTEHHOT'O TOPEHUS C
YaCTUYHBIM ITPEIBAPUTEIILHBIM CMEILICHUEM
KOMIIOHEHTOB Ju1s cienyronux M/I: cocras Tommsa:
C3H8 =100 %; >.[] = 1,05; xneps=0,3; OKUCIUTEIIb:
Bo3ayXx. Pacxon Torumsa: 0,1 m3/c. Temmnepatypsi
KOMIIOHEHTOB ropenus: 20 °C

3.3anucarb rpaHUYHbIC YCIOBUSA (HA BXOJIE) IPHU
MOJIETTUPOBAHUU TOMOTEHHOTO TOPEHUS C MOJHBIM
IIPEIBAPUTEIILHBIM CMELLIEHUEM KOMIIOHEHTOB ISl
cinenayrouux M/I: cocraB TommBa: H2 = 50 %; C3HS8 =
50 %; okucnuTenb: cMech kucaopoaa (21%) u
yriekucioro rasa (79%) no oosemy. Pacxox TonuBa:
0,1 m3/c. Temneparypsl KomnoHeHTOB ropenus: 20 °C

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka. 3a4TEHO
Onucanue xapakmepucmuku blnoinenus 3nanus; OUeHKa "3a4TeHO" BBICTABISETCS €CIIH 3a/IaHue
BBITIOJIHEHO MPABUIILHO WK C HE3HAUNUTEILHBIMHU HEI0YETaMHU

Ouyenka: HE 3a4TCHO
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OleHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJJaHUE HE BHITIOJHEHO B OTBEJICHHBIN CPOK HIIU PE3yJIbTaT HE COOTBETCTBYET 3aJJaHHUI0

KM-11. KM-11. MeToabl YHCJIEHHOT0 MOIeJIMPOBAHNS NPOLECCOB FOPEeHHUs B
IHEPreTHYECKUX YCTAHOBKAX

®opmbl peaausanun: [lucemennas padbora

Tun KOHTPOILHOr0 MeponpuaTHa: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeneHnsi KOHTPOJBHOTO Meponpusitusi: CTyl€HTHI MOIY4arOT BapUaHT TECTA.
Ha BbinmonHenue tecta oTBoAUTCS 15 MMHYT 06€3 BO3MOXHOCTH IOJIB30BATHCS BCIOMOTIATEIbHBIM
MaTepuaioM

KpaTlcoe CoA€CpKaHUuE 3alaHUA:
CTy,Z[CHTBI MMOJIYYarOT BApUaHT TCCTA. Ha BrImosiHEHHE T€CTa OTBOAUTCS 15 MHHYT oe3

BO3MOJXHOCTH ITOJIB30BATHCA BCIIOMOT'aTCIIbHBIM MAaTCpruaIoM

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: METOJIBI YHUCIIEHHOTO 1.I'moGanpHas XuMUYeCcKas peakius — 3To:
MOJETUPOBAHHUS IIPOLIECCOB 1. peakuusi, KOTOpasi Ha MOJIEKYJIIPHOM YPOBHE
TOpEHUS, MPOTEKAKOIIUX B MPOTEKAET TOYHO B COOTBETCTBHH C YPABHEHUEM
DHEPreTUYECKUX YCTAHOBKAX 2. peakiusi, OHUCHIBAIONIAS IUMUTHPYIOLIYIO CTaAUIO

OKHUCJIINTECIIS TOIIJINBA

3. peakuusi, KOTOpasi OMUCHIBAET TOJIbKO HAYaJIO U KOHEI]
Tporiecca TOPEHHs CICYIONUM 00pa30M: TOIIITUBO +
OKHCIIUTENb = IPOIYKThl TOPEHUS

OTBeT: 3
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2.KoHcTaHTa paBHOBECHUS OKa3bIBAET CJICAYIONIYIO
(GyHKIHIO:

1. mo3BOJIAET ONpPEAETUTH KOINYECTBEHHbBIE
COOTHOIICHUSI MEXY UCXOJIHBIMU BEIIECTBAMU U
MPOIYKTAMU PEAKIUU MOCIE JUIUTEILHOTO BpEMEHH!
pearupoBanus (B COCTOSSHUU PAaBHOBECHUS) U HE
MO3BOJISIET OLICHUTh JUHAMUKY Ipoliecca

2. MO3BOJISIET OMPEACIUTh KOJTUYECTBEHHBIE
COOTHOIIEHUS MEKy UCXOTHBIMU BELIECTBAMU U
MPOYKTaMH PEAKIIUU B JIFOOON MOMEHT BPEMEHHU U
MO3BOJISIET OLICHUTh JUHAMHUKY Ipoliecca

3 MO3BOJISIET ONPEACIIUTh KOJTUYECTBO OKUCIUTEIIS,
HE00XO0IMMOTO IS IIOJHOTO BBITOPaHUs TOILINBA
Otser: 1

3.Kakue moaenu ropeHust IpuMEHSIOTCS TPU 3HAYCHU U
yucna [lamkenepa (Da) 6omnbiie 1:

1.Monenb xumMun ¢ KoHeuHOM ckopocThio (Finite-Rate
Chemistry Model);

2. Mopens npeBapuTeabHO HE IEPEMEIIaHHON CMECH
(Non-Premixed Model);

3. Mogens Buxpeoii nuccunanuu (Eddy Dissipation
model);

4. KoMOuHMpOBaHHAs MOJIE)Tb BUXPEBOU TUCCUTIAIINH U
xuMHH ¢ KoHeuHo# ckopoctbio (Eddy Dissipation and
Finite-Rate Chemistry)

Orsert: 2, 3,4

4.BpiGepute XapaKTEpUCTUKY MOJIETIN BUXPEBOM
JUCCUTIALINAN:

1. MO3BOJISIET BBIYUCIIATH CKOPOCTH PEAKIINM,
OMKCHIBAEMbIE MOJIEKYJISIPHBIM B3aUMOACHCTBUEM MEXKIY
KOMITOHEHTAMH Pearupyrolie CMeCH 1o TEOpUU
CTOJIKHOBEHUSI MOJIEKYJ. KOHCTaHThI CKOpOCTH
OTIPENIETISTIOTCS] YpaBHEHUEM AppeHuyca

2. CKOPOCTh XMMUYECKOM peaKIIuu BBIYUCIISAETCA 110
TEOPHH pacriajia BUXPEH U C UCIOIb30BAHUEM YPaBHEHUS
AppeHmnyca, B KaueCTBE ONPEIEISIIOUIEr0 MPUMEHETCA
MUHHMAJIBHOE 3HAUYCHHE

3. OCHOBaHa Ha KOHUEMLHUHU, COTJTACHO KOTOPOH
XUMHUYECKast PEaKIHs MPOUCXOIUT ObICTpEe O
CpPaBHEHUIO C MpoIeccaMu nepeHoca B noroke. Koraa
peareHThl CMEIIMBAIOTCS HA MOJICKYJIIPHOM YPOBHE, OHH
MTHOBEHHO 00pa3yroT MPOTYKTHI

Ortger: 3

5.Kakas u3 Mojieneii Ty4ucToro TerooOMeHa sBIsieTcs
YHUBEPCAIBHOM JIJISl BCEX 3a7a4

1. P1 (aucdy3nonnas mozens);

2. Discrete ordinate;

3. Discrete transfer

OtBer: 2

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku btnoanenus 3nanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOpaHO BepHOE HAPaBIICHUE JIJIS PEIICHMS 3a/1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJ]aHUE TTPEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

KM-12. KM-12. YucJjieHHOe MOIeJITUPOBaHMe MPOLECCOB FOPEeHUs NMPHU
NMPOEKTUPOBAHUM IHEPreTHYECKHUX YCTAHOBOK

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBHOr0 MeponpusaTus: KontponsHas padbora

Bec koutposabHoro meponpusitusi B BPC: 40

IIpouenypa mnpoBeleHHs] KOHTPOJbHOro Meponpusitusi: CTyIeHTH TOJYYalOT BapHaHT
KOHTPOJIbHOUM paboThl. Ha BhIMOIHEHHE KOHTPOIBHON paboThl oTBOAUTCS 90 MUHYT

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

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

YMers: MPUMEHSTH METO/IbI 1.0OmpenenuTsh CKOPOCTh MOJIBOA TOTUIMBA (BOIOPOAA) B
YUCIIEHHOTO MOJETUPOBAHUS KaHaJie 3a/1aHHOM reomeTpun (11t foctuxeHus o=1,05).
IIPOLIECCOB TOPEHUs npu [IpouzBecTu pacyeT CMEMIEHUSI U TOPEHUSI KOMIIOHEHTOB
MIPOCKTUPOBAHUHU HHEPTETUUECKUX B JIByX BapHaHTaX:

YCTaHOBOK 1. Tonpko cMmemnieHue (0e3 TopeHwsl)

2. CMEIIICHNE U TOPEHUE.

J51g kaXx0ro BapuaHTa 0TOOPa3UTh MOJIe KOHIIEHTpalui
BCCX KOMITIOHCHTOB CME€CH Ha IIJIOCKOCTH CUMMCETPHH,
JUIsl BapyaHTa C TOPEHHUEM JIONIOJIHUTENbHO TI0Ka3aTh
KOHIIEHTPAIMHU IPOJYKTOB CTOPAHUS U TEMIIEPATYPBI
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2.0npenenuTs CKOPOCTh MOABO/IA TOILIMBA (METaHa) B
KaHaJjie 3aJJaHHOM reoMeTpuu (Ji1s focTrkeHus a=1,1).
[Tpou3sBecTr pacyeT CMEIICHUS U TOPSHUSI KOMIIOHEHTOB
B JIBYX BapHaHTaX:

1. TosibKO cMmerIeHue (6e3 ropeHus )

2. CMEIIICHHUE U TOPEHUE.

Jl1st KaKI0T0 BapraHTa OTOOPA3UTh M0JIe KOHIICHTPAITHA
BCEX KOMIIOHEHTOB CMECH Ha TUIOCKOCTH CUMMETPHH,
JUISL BapUaHTa C TOPEHUEM JOTOJTHUTEIBHO OKa3aTh
KOHIICHTPALIUHU MPOTYKTOB CTOPAHUS U TEMIIEPATYPHI

3.0mpenenuTh CKOPOCTh MOIBOJIA TOTUIMBA B KaHATIE
3a/IaHHON TeoMeTpuu(IIporiana) (A1 TOCTHKEHUS
0=1,07). IIpon3Bectu pacyeT cMEUICHUS ¥ TOPEHUS
KOMITOHCHTOB B JIByX BapHaHTaX:

1. Tonbko cmemieHue (6e3 ropeHus)

2. CMEIIEHHUE U TOPEHHUE.

J5is KaXK0ro BapuaHTa 0TOOPa3UTh MOJIe KOHIIEHTpalui
BCEX KOMITOHEHTOB CMECH Ha INTIOCKOCTH CHMMETPHH,
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JUIsl BapMaHTa ¢ TOPEHUEM JIOIOJIHUTEIBHO II0Ka3aTh
KOHILICHTPALlUX NIPOAYKTOB CTOPAHHUsI U TEMIIEPATYPbI

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka. 3a4TE€HO
Onucanue xapakmepucmuku btnonenus 3Hanus; OUeHKa "3a4TeH0" BBICTABISECTCS €CIIM 3aJlaHue
BBITIOJIHEHO MPaBUJILHO WK C HE3HAUUTEIbHBIMU HE1I0YETaMHU

Ouyenka: HE 3a4TECHO
Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIU
3aJIaHiE HE BBITTOJTHEHO B OTBEJICHHBIN CPOK MJIM PE3YJIbTaT HE COOTBETCTBYET 3aJaHUIO
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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.IlpoBecTr BUPTYyaIbHBIN 3KCIIEPUMEHT 110 MOACIUPOBAHUIO TEUEHUS B KaHAJIE C BHE3AIIHBIM
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

3auer MMpOBOAUTCA B YCTHOﬁ (bOpMe, BKJIFOYA€T TCOPCTUYCCKHUEC BOIIPOCHI U 3adaHUC. K 3a4CTy
JOMYCKAIOTCA CTYACHTHI, YCIICIIHO BBIITOJHHUBIINEC W 3alIUTHBHINC BCC KOHTPOJBHBIC MCPOIIPUATUA
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I Ilepeuens Kkomnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

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

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
8.01pbIB morpanuyHoro cios. CrnocoOsl MpeIoTBPaIEHHS OTPbIBAa TOTOKA
9.ANTOpPUTM MPOBEACHUS BUPTYATbHBIX THAPOTa30AMHAMUYECKUX IKCIIEPUMEHTOB
10.YcnoBusi BUPTYaJIbHOTO SKCIIEPUMEHTA
11.Knaccudukanus rpaHUUHBIX YCIOBHM
12.ITpoBecTH BUPTYabHBII SKCIIEPUMEHT 110 MOJCIUPOBAHUIO TEUCHHUS B KaHAJIE C BHE3AMTHBIM
CY)KEHUEM W €T0 HaIPsHKEHHO-1e()OPMHPYEMOTO COCTOSTHUS CO CIICTYIOIIUMH PEKUMHBIMH H
T€OMETPUUECKUMHU XapaKTePUCTUKAMMU:

IMapametp 3Ha4yeHue
BryTpennmii tuametp npeakirodeHHoro karana | D1 = 60 mm
BryTpenHMil tuamMeTp KaHaiia mocje Cy>KeHUs D2 =27 mm
JlnvHa npeaBKIOYEHHOTO y4acTKa KaHaja 11 =280 mm
JnvHa ydacTka kaHaja 1nociie Cy eHHUs 12 =300 MM
TonmuHa CTEHOK KaHana 2 MM
Yucno PeliHosnpaca B kaHaie 40 000
Temnepatypa pabodeli cpeipl Ha BX0Je 20 °C
JlaBieHue Ha BBIXO/JIC U3 KaHaJla 1 atm

[Tpu npoBeneHnN BUPTYaIbHOTO AKCIIEPUMEHTA JI0JKHO OBITh BBIIIOJIHEHO:

1.  Onpenenen k03pGUIHEHT TUAPABINYECKOIO CONPOTUBIICHHS, OLIEHEHHBIH 10
AMIOUPUYECKUM HOpMyIIaM;

2. O060CcHOBaH BBIOOP XapaKTEPUCTUK pacU€THON CETKH HCCIIeAyeMOil MOIeNH;

3. OOocHOBaH BBIOOp YCIOBHUII MPOBECHHUS BUPTYAJILHOTO YKCIIEPUMEHTA;

4.  TlocTpoeHBbl SMIOPHI pacpe/ieNeHus MOJIHOTO JaBJIE€HUS U CKOPOCTH B MPOJIOJILHOM
CEUEHUU KaHala,

5. TlocTpoeHsl 3MIOpHI pacrpe/ieNeHus MOJIHOTO JaBIE€HUS U CKOPOCTH B IONEPEUHBIX
CEUEHHUAX KaHala, OTPaXKAIOIINUX HAJIMYME MECTHBIX IIOTEPh SHEPTUU

6. IlocTpoeHO BEKTOpHOE MOJE€ CKOPOCTEH U JMHUHU TOKA B MIPOJOIHLHOM CEUEHUHU KaHaa;

7. Tlocrpoenst 3D nuHUM TOKa B KaHAJIE;

8.  IIpoBeneH aHanmu3 CTPYKTYphI TEUEHUS B KaHAJIE,

9.  OmpeneneH k03 HUIMEHT THAPABIMYECKOTO COMTPOTHBIICHUS IO Pe3yIbTaTaM
BUPTYaJIbHOI'O SKCIIEPUMEHTA;

10. Ompenenena NOrpemHOCTb YUCICHHOTO MOJICIMPOBAHUS TEUECHHUS B KaHAJIE;

11. Pa3paboTaHbl peKOMEHIAIlMH 0 KOPPEKTUPOBKE HACTPOEK YUCIEHHOTO MOJICIIMPOBAHMUS B
cJlyyae MOorpelrHoCTH YUCIEHHOTro MoaenpoBanus 6omee 10%.

12.ITocTpoeHa BuxpeBas CTpyKTypa MoToKa

13.IIpoBecTH BUPTyabHBIN SKCIIEPUMEHT 110 MOJEINPOBAHUIO TEUEHHS B KaHAJIE C BHE3AITHBIM
paclIupeHHeM U ero HanpsHKeHHO-Ie(POPMUPYEMOTO COCTOSHUS CO CIAEAYIOUUMHI PEXUMHBIMU
U T€OMETPUYECKHMHU XapaKTePUCTUKAMU:
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IMapametp 3HayeHHe
Bayrpennuit nmamerp npenBiirodeHHoro kagdaa | D1 = 30 mm
BHyTpeHHUI qriaMeTp KaHaa nocie pacumpenus | D2 = 70 mm
JlyiHa NpeABKIIFOYEHHOT0 YJacTKa KaHayia 11 =80 mm
JlinHa y4yacTka KaHaja 1mocje paciiupeHust 12 =250 mm
TonmuHa CTEHOK KaHana 2 MM
Uwucno Pelinonbica B kaHane 50 000
Temnepatypa pabodeli cpeipl Ha BXOJe 20 °C
JlaByieHue Ha BBIXOJIC U3 KaHaa 1 atm

[Tpu npoBeieHUH BUPTYAILHOTO SKCIEPUMEHTA JOJDKHO OBITH BBITIOIHEHO:

1. Omnpenenen k03¢ HUIUEHT THIPABIMUYECKOTO COIPOTUBIIEHUS, OLICHEHHBIH 110
IMIIUPUYUECKUM (PopMyIiam;

2.060cHOBaH BBIOOP XapaKTEPUCTHK Pacu€THON CETKU HCCIeAyeMOil MojienH;

3.060cHOBaH BBIOOD YCIOBHIA IPOBEACHNUS BUPTYaIbHOTO SKCIIEPUMEHTA;

4. ITocTpoeHsl 3IIOPBI pacipeAeIeHNs MOTHOIO AaBJICHUS U CKOPOCTH B IIPOJOJIBHOM CEYEHUHU
KaHaa;

5. IlocTpoeHBI SII0PHI paclpeieNeHus MOJTHOTO JaBJIEeHUS U CKOPOCTH B IOIEPEYHbIX
CEUCHMSIX KaHaJla, OTPAKAIONNX HATMYNE MECTHBIX ITOTEPh SHEPTHH

6. IlocTpoeHO BEKTOPHOE 110JI€ CKOPOCTEH U JIMHUM TOKA B IIPOAOJIBHOM CEYEHUH KaHaja,

7. Ioctpoensl 3D MHKUM TOKA B KaHAJIE;

8. IIpoBenieH aHaANIUM3 CTPYKTYpPhI TE€UCHUS B KaHAJIE;

9. Omnpenenex KOAPHUITUEHT TUAPABINICCKOTO COMPOTUBIICHUS TI0 Pe3ybTaTaM
BUPTYaJIbHOI'O KCIIEPHUMEHTA;

10. Onpenenena NOrpeNIHOCTh YHCICHHOTO MOJICTTMPOBAHUS TCUCHUS B KaHAJIE,

11. ITa3zpaboTaHbl peKOMEHJALMH IO KOPPEKTUPOBKE HACTPOEK YMCICHHOI'O MOAEIUPOBAHUS B
Clly4ae MOTPEIIHOCTH YUCIEHHOT0 MojesinpoBanus 6omee 10%.

12. [locTpoeHa BUXpeBasi CTPYKTypa MOTOKa

14 TIpoBecTr BUPTYalbHBIN SKCIIEPHUMEHT 110 MOJICITMPOBAHUIO TEUEHHS B KaHAJIE C BHE3AIMHBIM
pacuIMpeHreM U ero HanpsKeHHO-Ie(pOPMHUPYEMOTO COCTOSIHUS CO CIIEAYIOUIMMHU PEXUMHBIMU
Y TE€OMETPUYECKIMHU XaPaKTEPUCTUKAMHU:

ITapamerp 3HaveHue
BryTpennuii tuamerp npeapkirodeHHoro kanana | D1 =30 mm
BryTpennmii tuamerp kanana nociue pacmupenus | D2 = 70 mm
JnvHa npeaBKIOYEHHOr0 Y4acTKa KaHaja 11 =280 mm
JnvHa ydacTka kaHaja nociie pacuiupeHus 12 =200 MM
TomnmuHa cTeHOK KaHaia 2 MM
Yucno PeliHosnpaca B kaHaie 70 000
Temmneparypa pabodeii cpebl Ha BXOJE 20 °C
JlaBieHue Ha BBIXO/JIC U3 KaHalla 1 atm

[Tpu mpoBeIeHUH BUPTYAIBHOTO SKCIIEPUMEHTA JOJDKHO OBITH BBITIOIHEHO:

1. Onpenenen ko3P PUIHUEHT IUIPABINIECKOTO CONMPOTUBIICHNUS, OLIEHEHHBIN O
AMIOUPUYECKUM HOpMyIIaM;

2. O6ocHOBaH BBHIOOP XapaKTEPUCTUK PACUETHOM CETKU HCCIIeyeMO MOJIeNH;

3. O6ocHOBaH BBHIOOD yCIOBHI IPOBEICHUS BUPTYAILHOTO SKCIIEPUMEHTA;

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

5. TlocTpoeHs! 3MIOpkI pacipeesieH s MOJHOTO JaBJIEHUs] U CKOPOCTH B MONEPEYHBIX
CEUEHMSIX KaHalla, OTPAKAIONINX HATMYHE MECTHBIX IOTEPh SHEPTHH

6. ITocTpoeHO BEKTOPHOE I10JI€ CKOPOCTEH U JIMHUM TOKA B MPOJOJILHOM CEYEHUH KaHaJa,
7. Iloctpoens! 3D nuHMK TOKa B KaHAJIE;

8. IlpoBeneH aHAJIN3 CTPYKTYpPHI T€UCHHUS B KaHAJIE;
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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

15.1TpoBecTr BUPTYalbHBIN SKCIIEPUMEHT 110 MOACTHUPOBAHUIO TEUEHUS B KOH(PY30pHOM
KaHaJIe U ero HAIPSHKEHHO-1e(hOPMHUPYEMOTO COCTOSHUS CO CIICAYIOINMHU PEKUMHBIMH U
reOMETPUYECKUMHU XapaKTEPUCTUKAMU:

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 cpeqpl Ha BXOe 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 SIIOPHI paclpeieNeHus OJTHOTO IaBIEHUS U CKOPOCTH B IIONEPEUHBIX
CEUEHHSIX KaHalla, OTPAKAIONINX HATMYHE MECTHBIX IOTEPh SHEPTHH

6. ITocTpoeHO BEKTOPHOE 110JI€ CKOPOCTEH U JIMHUM TOKA B MPOAOJIBHOM CEUEHUH KaHaja,

7. IToctpoensl 3D nuHKUM TOKA B KaHAJIE;

8. IlpoBenieH aHAJIN3 CTPYKTYpPHI T€UEHUS B KaHAJIE;

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

10. Onpenenena NOTPENIHOCTh YHCICHHOTO MOJICTTMPOBAHUS TCUCHHUS B KaHAJIE;

11. Pa3zpaGoTaHbl peKOMEH/IAIMH 110 KOPPEKTUPOBKE HACTPOEK YUCIEHHOTO MOJECITUPOBaHUS B
Clly4ae MOTPeIIHOCTH YUCIEHHOT0 MojennpoBanus 6omee 10%.

12. [TocTpoeHa BUXpeBasi CTPYKTypa MOTOKa

MaTepnanbl AJIA MIPOBEPKHU OCTATOYHBIX 3HAHHUM

1.Kak Ha3pIBaeTCsl MOCTAHOBKA MOJETUPOBaHUS (PU3UUYECKHX MPOLIECCOB
(TMapora3zoMHAMUYECKHX, TEMIIOMACCOOMEHHBIX ), TIO3BOJISIONIAs COKPATUTh 00bEM
pacyeTHOi obnacTu:

OtBerTsI:
1. ocecummeTpuuHas
2. nepuoanvHas
3. ynpouieHHas

Bepnsiit otBeT: 2
2.B xakoM kaHaJle BO3MO>KHO MCIOJIb30BaTh IOCTAHOBKY YMCIEHHOTO MOJEINPOBAHMUS
(bu3HYECKUX MPOIIECCOB, MO3BOJISIONIEH COKPATUTh HAa PaCUETHOM 001acTu:

OtBeThI:
l.cuctema oxJiaxaeHUs JOMATKU ra30BON TypOUHbI
2. yIJI0BOM pEryaupyOLINi KianaH
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3. MOZelb KaHajla OXJIAKIEHUS MPSIMOYTOJIbHOTO CEUEHUS
4. Mozenb KaHasla OXJIaXI€HUS TPEYTOJIbHOTO CEUEeHUS
Bepnblii oTBeT: 3
3.I1pu kakoit CHMMETpUH MOTOKA B KaHAJIE KPYIJIOr0 CEYE€HUs BO3MOYKHO MCIOIb30BaTh
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 TypOMHBI BO3MOKHO IPU MOJCIUPOBAHUH 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 MEPEMEINIMBAHUEM PA3IUYHBIX 00BEMOB KUAKOCTH, CIIOCOOCTBYIOIIAS
00pa30BaHMIO B MOTOKE CTPYKTYPHBIX HEOJHOPOTHOCTEH:
OTBeThI:
1. cuna Tpenus
2. cuna BA3KOCTHU
3. ueHTpoOexxHas cuia
4. cuiia HepUUU
Bepnplii otBeT: 4
8.BbIpakeHue Aiisl CUibl UHEPLUHU B IIOTOKE:
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+<5b
3. y+>30
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4. 5<y+<30
Bepnsiit oteT: 2
10.Kakoii MeTo1 YMCICHHOTO MOJICIMPOBAHUS TEUCHUI B KaHAJIaX YHEPTEeTHUECKOTO
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 evlnoinerus 3Hanus: Pabota BeINoOIHEHA B paMKax "moporosoro”
ypoBHsi. OCHOBHAs 4acTh 3a/1aHUs BHITIOJTHEHA BEPHO

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
crynentoB HUY «MOW» Ha 0CHOBaHMU 3a4€THOM U 3K3aMEHAIIMOHHON COCTABIISIIOLINX

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

MOACIINPOBAHUA ITPOLECCOB TenooOMeHa B KOHCTPYKTHBHBIX 3JICMCHTAaX SOHCPICTHYCCKUX
YCTAaHOBOK
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IIpoueaypa nposenenust

DK3aMeH IPOBOAUTCS B YCTHOH GopMe, BKITIOYAET TEOPETUUYECKUE BOMPOCH U 3a1anue. K sx3ameny
JIOTYCKAIOTCS CTYACHTBI, YCTICIIHO BBINOJHUBIINE U 3aIIIUTUBIINE BCE KOHTPOIbHBIE MEPOIIPUATHUS

L Ilepeuens Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60RPOCOE NPOBEPKU PE3YTbM AN 08
0CBOCHUA OUCUUNTUHDI

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

Bomnpocel, 3axanus
1.YT0 Takoe rpaiueHT TeMIlepaTyphl U Ky/ia OH HaIpaBjieH?
2.Ilepeuncanre 3aBUCUMOCTH TEIUIOPU3NUECKUX CBOMCTB )KUJIKOCTH, KOTOPbIE HEOOXOIUMO
3aaBaTh MPH CO3/1aHUK cOOCTBEeHHOTO BemlecTBa B Ansys CFX st perenust
THJIPOTra30JUHAMUKHU U TeII000MeHa?
3.Ha3oBuTe OCHOBHBIE METOBI YUCIEHHOTO pelieHus qu(epeHInaTbHbIX YPaBHEHUH B
YAaCTHBIX ITPOU3BOIHBIX
4.IlepeuncauTe TOCTOMHCTBA H HEJOCTATKU METO/1a KOHEUHBIX 3JIEMEHTOB I10 CPABHEHMIO C
IPOYMMH METOJIaMH YUCIECHHOI'O pelieHus 1uddepeHaabHbIX YPaBHEHUH B YaCTHBIX
IIPOU3BOIHBIX
5.0nuiunTe METOJUKY pacdera yncia Hyccenbra 11 0XJ1akjaeMoro KaHaiaa Iporu3BOJIbHON
(bopMbI
6.Kakoii mapametp, yKka3biBaeMblil B HacTpoikax pemiarens Ansys CFX, o0bI4HO He
YYUTBIBACTCS [IPH MOJICIIMPOBAHUH MTPOIECCA BBIHYKACHHOW KOHBEKIIUH, HO 0053aTEIIbHO
3aJ]aeTCsl IPU MOJEIUPOBAHUM NIPOLIECCA ECTECTBEHHON KOHBEKLIUU?
7.Ilepeuncnure OCHOBHBIE BH/IbI TEIIJIOOOMEHA U NOSCHUTE IPUYMHBI IPOTEKAHUS
TEIIO0OMEHHBIX MPOLIECCOB
8.B uem oTiinuus CONpsKEHHON M HECOMPSYKEHHOW MOCTAaHOBOK 3aJjau TerioooMeHa?
9.Ha3oBuTE OCHOBHBIE BUJIbI 1 OCOOCHHOCTH HCIIOJIb3YEMBIX MTPU METOE KOHEUHBIX pa3HOCTEH
Pa3HOCTHBIX CXEM
10.0OnummTe Nociea0BaTeIbHOCTh CO3/IaHMsI AITOPUTMa 00pabOTKU PE3yJIbTaTOB PACUETOB C
ucnonszoBanueM Ansys CFD-Post Ha npumepe pacueta ko3 puireHTa TemiooTjauu B
OXJIAXKJAaEMOM KaHaJIe
11.CopmynupoBaTh MOCTAHOBKY 3a/1a4Ml MPOTEKAIOIINX B AJIEMEHTaX SHEPreTHUYEeCKOro
000py10BaHUs TEMI000MEHHBIX IPOIIECCOB: BHIOPATh MOIXO K MOJIETMPOBAHUIO
(conpsKEHHBIN, HECOTIPSKEHHBIN ), 3a/1aTh KOAPPUIIUEHTH! (U3NYECKUX YPAaBHEHUH, a TaKKe
IPaHUYHBIC U HAYAJIbHBIE YCIIOBHSI, OIPEIEIINTD OAX0/bI K pacueTy CBOMCTB MaTEpUAJOB U
TEIJIOHOCUTENICH ) TPOTEKAIOIINX B 3JIEMEHTAX SHEPTETUUECKOT0 000PYAOBAHUS
TEMI000MEHHBIX MPOIECCOB
12.0cymiecTBUTh YUCIEHHOE MOJEINPOBAHNE IIPOLIECCOB TEIIIO0OOMEHA B KOHCTPYKTHUBHBIX
JIEMEHTaX SHEPreTHYECKUX YCTAHOBOK
13.PaccunTaTh OCHOBHBIE TEIUIOTHIPABINYECKNE XaPAKTEPUCTUKH 3JIEMEHTOB IHEPreTUUECKUX
YCTAHOBOK IIPU PA3JIUYHBIX peXUMax paboThl
14.ITpoananu3upoBaTh BIHUSIHNE KIIOUYEBBIX TapaMEeTPOB HA OCHOBHBIE TEINIOTUIPABINYECKUE
XapaKTEPUCTHKHU 3JIEMEHTOB SHEPreTUYECKUX YCTaHOBOK
15.IToctponTh 00BEMHYIO HECTPYKTYPUPOBAHHYIO PACUETHYIO CETKY MOTOKA, OMBIBAIOIIETO
CTEHKH 3JIEMEHTOB YHEPTreTHUECKOro 000py10BaHUs

MartepuaJbl 1Jisi TPOBEPKU OCTATOYHBIX 3HAHUM
1.IlpuunHa npoTekaHus mpoliecca TEeMIONPOBOAHOCTH 3aKII0UAETCS B:
OTBeTHL:
1. KOHTaKTe YacTHIl Tela, 00IaJA0IINX 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 nudepeHInanbHBIX ONepaTopoOB B YPaBHEHUHU TETIONPOBOIHOCTH HA UX KOHEYHO
Pa3HOCTHBIE aHAJIOTH TIPHU HESIBHOM Pa3HOCTHOM CXEME MPOU3BOJAUTCS CISTYIOIINM 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
M3MEHEHUEM TeMIepaTypsl | B 10001 TOUKE LHUIMHAPUUECKOIO CTEPHKHS AMaMeTpoM R npu
OJIHOMEPHOI HEOTHOPOJHOM (KOr'/1a MPUCYTCTBYIOT MCTOUHUKHU U CTOKH TEIJIOThI) 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.BpInoHEeHNe TpaHNYHBIX ycIoBUil 1o posa (3agaya Aupuxie) aus touku M Ha
IOBEPXHOCTH TeJa MPEII0IaraloT BHIIOTHEHHE CIECTYIOUIUX 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. KoaddunmeHt
TEIUIOOTAA4YM OT BO3yXxa K rutactuHe paseH 100 B1/(M2*K) Onpenenuts 3HadeHUs
Kod(duIMeHTa TeMIIepaTypOpOBOAHOCTH 11 TiiacThHbI U uncia bBUO. Pemenue pacnucars
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 MOX0/1€ K MOJEITMPOBAHHIO C IIEIIBIO
ONTUMM3AIMH TEIUIOTHIPABINYECKUX XapAKTEPUCTHK?
OtBeThI:
1. munuHAp
2. IpAMOYTOJIbHBIN Mapasienenunes
3. KBaJIpaTHBIN MapaJJIEIEIUIIe]T
Bepuniii otBeT: 1
10.Kaxkas popma oxmak1aromux KaHAJIOB B 00JIACTH BBIXOTHOW KPOMKH JIOTIATOK
BBICOKOTEMIIEPATYPHBIX I'a30BbIX TYPOUH UCIIOIB3YETCS MPHU YIPOILEHHOM MOAX0/1e K
MOJIETTUPOBAHUIO C IIEJIBbI0 ONTUMU3AINH TEIUIOTHAPABINYECKUX XapaKTEPUCTUK?
OtBeThI:
1. munuHAp
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2. IpSIMOYTOJIbHBIN NapajuieIenuIe
3. KBaJIpaTHBIN MapaIeIeIuIe

Bepwusriii otBeT: 2
II. Onucanue wkanvl oueHuBanus

Ouyenxa: 5
Huoichuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakxmepucmuxu 8blnoHeHus 3Hanus: PaboTa BeIOJIHEHA B paMKax "TIPOJIBHHYTOrO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 8blnoineHus 3Hanus: PadboTa BeImogHeHa B paMkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaiia ecth He3HAUYUTEIbHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4aCcTh 3aJJaHUs BBITIOJIHEHA BEPHO. Ha BOTPOCHI YTIIIYOJICHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiheHus 3nanus: Pabora He BBIOJIHEHA WIX BBITIOJTHEHA
PEUMYIIECTBEHHO HETPABHILHO

1I1. IIpaguna évicmasnenus umo2080i OUEeHKU no Kypcy

Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBOM CcHCTEME IS
cryneatoB HUY «MDOW» Ha ocHOBaHWY 3a4€THOM M 9K3aMEHAIITMOHHON COCTABIISIIOLITUX

3 cemecTp
dopma MPoMeKYTOUHOM aTTecTannu: JK3aMeH
IIpumep Onnera

buner Nel

1.ITpunnun pa®oTsl KaMepsl cropanus. Pacnpenenenne kodhduimeHTs n30bITKa BO3AyXa MO
30HaM KC. OcHoBHBIE TpeOOBaHMsl, IpeAbsBIsieMble K kKamepaM cropanus ['TY
2.ITocTaHoBKa BHYTPEHHUX M TPAHUYHBIX YCIOBUN MPH MOAECIUPOBAHUU TOpeHus. Brioop
MOJIEH JTyYUCTOrO TeI1ooOMeHa

3.Paccunrarh agnabaTH4eCKyt0 TEeMIEpaTypy TOPEHUS Il CKUTaHus | M3 mpupoHOTro rasa
cocraBa CH4 =94 %, C2H6 = 6 %. Husmas Terutora cropanus Qu = 8620 kxan/m3
Koad¢urmenT n36pITKa OKUCIUTENS IPUHATH paBHBIM o = 1,15. OkucouTens - cMech
KHCJIOPOJIa ¥ YIJIEKUCIIOTO Ta3a (00bemMHas 1o kucioposa - 40 %). dusnyueckon TernaoTon
TOTIIIMBA U OKUCIIUTENSI MOKHO TIpeHeOpeyb

IIpouenypa nposenenust

DK3aMeH IMPOBOAUTCA B YCTHOﬁ (I)OpMC, BKIIFOYACT TCOPCTUICCKUEC BOIIPOCHI U 3a/IaHUC. K 9K3aMCHY
JOIMYCKAIOTCA CTYACHTHI, YCIICITHO BBIITOJHHUBIIMEC WU 3alIUTHBIIMC BCC KOHTPOJIBbHBIC MCPOIIPUATHA
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I Ilepeuens Kkomnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muankarop: N/1-1nk-1 [IpoBoauT MoaenrpoBanne GU3NKO-MEXaHUIECKUX
IPOLIECCOB C UCIOJIb30BaHUEM HH(OPMAILIMOHHBIX TEXHOJIOTUI

Bomnpocel, 3axaHus
1 .ITpunuun pabotsl kamepsl cropanus. Pacnpeaenenue ko3(duumeHTs! n30bITKa BO3ayXa IO
3oHaM KC. OcHoBHBIE TpeOOBaHUs, IPEIbsIBIsIEMbIE K KamepaM cropanus [ TY
2. Tunbl TOpeIoYHBIX YCTPOUCTB B Kamepax cropanus ['TY. [Ipockok u OTpbIB MJIAMEHU
3. TennoBoii Gananc kamepsl cropanust. AauadaTudeckas Temreparypa ropeHus
4.Knaccuduxanus miaMeét 1o xapakrepy JIBUXKEHUS PEaKLIMOHHON Cpelibl U CTEIeHU
IIPEABAPUTEIILHON ITOATOTOBKU cMecH. IIpumepsl
5.IonsTne pponra nuamenu. HopmanbHas u peanbHasi CKOPOCTb PaCIpOCTPaHEHUS TUIAMEHH.
@®akTOphbl, BIUSAIOLIUE HA CKOPOCTh PACIPOCTPAHEHUS [IJIaAMEHU
6.Knaccugukanus xummueckux peakuuil. ['nodanbHele U 31eMeHTapHble peakuuu. [lonsrue
MOJIEKYJISIPHOCTH
7.Cxopoctb xuMuueckoi peakunu. Popmyna Appenuyca
8.IlocraHOBKa BHYTPEHHUX U I'PAaHUYHBIX YCIOBUM IPU MOJEIUPOBAHUY ropeHus. Beidop
PEAKIIMOHHOI'O MEXaHU3Ma
9.IlocTaHOBKa BHYTPEHHUX U IPAHUYHBIX YCIOBUN IIPU MOAEIUPOBAHUU TOpeHus. Bbioop
MO/IEJIN TOPEHUS
10.ITocranoBKa BHYTPEHHUX U TPAHUYHBIX YCIOBUH MPH MOJICIMPOBAHNY ropeHus. Boioop
MOJIEJIU JIyYUCTOT'O TEII000MEHA
11.PaccuntaTh aguabaTHUECKyIO TEMIIEPATypy TOPEHHs U CKUranus | M3 JOMEHHOro rasa
cocraBa CO =27 %, H2 =5 %, CH4 = 0,3 %, N2 =55 %, CO2 = 12,5 %, 02=0,2 %, uu3mas
teruiota cropanus Qu = 4070 x/x/mM3, ko3 unueHT n30bITKa BO3ayXa MPUHITH PABHBIM 0, =
1,2. Temneparype Bozayxa 200 © C
12.CkonbKo BO3ayXa, KT, TpedyeTcs moaarh Ha cxxuranue 200 M3 reHepaTopHOTro rasa cocrana:
CO —29 %, H2 — 14 %, CH4 - 3 %, CO2 — 6,5 %,N2 — 45 %, 02 — 2,5 %, ecnu k03pPuueHt
n30bITKa BO3/1yXa paBeH 2,5
13.0mnpenennuts U30BITOK BO3AyXa B MPOJYKTax ropeHHst ra3oBoit cMecu cocraBa: CO — 15 %,
C4H10 — 45 % 02 — 30 %, N2 —10 %, ecu kodunmeHT n3opiTka Bo3myxa paseH 1,9
14 Hanucate rpaHUYHbBIE YCIIOBHS (Ha BXOJI€) IPU MOJEIMPOBAHUH FOPEHUSI METaHa JUIsl
CIEAYIOIIUX YCIOBUM:
KHHETHYECKOE CKUTaHNE MeTaHa ¢ 00OoraleHHbIM BO3IyXoM (0ObeMHast 1o Kucioposa - 50
%). Pacxon metana - 0,1 m3/c. Temnepatypa torua u okuciurens - 20 °C. Koadpduument
u30bITKa Bo3ayxa - 1,05
15.Hanucarp rpaHuyHbIe YCIOBHS (Ha BXOJE) MPU MOJEIMPOBAHUY FOPEHUS POMaHa JIs
CIENYIOIIUX YCIOBUM:
1 dy3nOHHOE C)KUTaHUE MPOTIaHa ¢ 00OTalIeHHBIM BO31yX0M (00beMHas oIl KUCIopoa -
45 %). Pacxon nponana - 0,1 m3/c. Temneparypa Torumsa u okucaurens - 20 °C.
KoaddumuenT nzbpiTka Bo3ayxa - 1,1

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.KoapdunireHnT n30bITKa OKUCIUTENS — ITO
OtBeThI:
1. MakcuManabHOE KOJIMYECTBO OKUCIUTENS B 30HE TOPEHUS
2. OTHOLIEHHE JEHCTBUTEIBHOIO PacXoa OKUCIUTENSA K CTEXHOMETPUUECKOMY
3. MUHUMAaJIbHOE KOJIMYECTBO OKUCIIUTENS], HEOOXOIUMOE ISl IOJTHOTO BBITOPAHUs €MHUILIBI
TOIINBA
Bepnsiit otBeT: 2
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2.IlpenBapurenbHOE CMEIICHHE TOIJIMBA U OKUCIUTEINS B KOJIMUYECTBE MEHbIIIE
CTEXMOMETPUUYECKOI0 U MT0AAa4a JOMOJHUTEIBHOTO OKUCIIUTENIS ITOCIIE TOPETOYHOTO
YCTPOMCTBA XapaKTepHa JJIs:
OTtBeTsI:
1. HEMOIHOTO MPEIBAPUTEIHLHOTO CMEIICHUS
2. mudy3noHHOTO TOPEHUS
3. YaCTUYHOTO MPEIBAPUTEIHHOTO CMEIICHUS
Bepnpiii oter: 3
3.0OTpBIB IJIaMEHU — 3TO
OTtBeTsI:
1. mepemenienre ppoHTA MIIAMEHH OT BBIXOJHOTO OTBEPCTHUS TOPEIKH 10 HAMTPABJICHUIO
JBUKEHHUSI Ta30BO3AYIITHON CMECH, COITPOBOKIAIOIIEECS TOTACAHUEM.
2. mepemMelnieHne PpoHTA IMIIAMEHH OT BBIXOIHOTO OTBEPCTHUS TOPEJIKH 110 HAPABICHHUIO
JBUKEHHUSI Ta30BO3AYIITHON CMECH, HE COIIPOBOXKAAIOLIEECS [TOTACAHUEM.
3. 310 IepeMenieHre (HPOHTA UTAMEHH U3 KaMEPhl CTOPAHUS B TOPEIKY, TP KOTOPOM TOpPEHHE
TOIUIMBA HAYMHAETCS HEMOCPEICTBEHHO B FOPEJIK
Bepnsiit otBeT: 1
4.AnuabaTtrueckas TeMIeparypa TopeHus — 3TO:
OTBeTHI:
1. TeMniepaTypa NpoAyKTOB FOPEHHUSI Ha BBIXO/I€ U3 TOILUIMBOCKUTAKOLIETO YCTPOMCTBA
2. TeMIiepatypa npoayKTOB TOPEHHUs], IOCTUTHYTas MPHU MOJIHOM CTOPaHUU TOIUIUBA B
YCIIOBHSIX, KOTJ]a BCS TEIUIOTA SK30TEPMHUUECKUX PEAKLIMi IMOIUIa Ha HarpeB caMuX MPOAYKTOB
TOPEHUS;
3. TeMIiepaTypa caMOBOCIIJIAMEHEHHUSI TOPIOYEl CMeCH
BepHnsriii otBeT: 2
5.Ykaxute GakTopsl, BIUSIOUINE HA HOPMAJIbHYIO CKOPOCTh PACIIPOCTPAHEHUS TIJIAMEHHU:
OTBeTHI:
1. TemnepaTypa cBeXel roproyeil cMecu;
2. KoHCTpyKIIMs TOPEIOYHOTO YCTPOHCTBA;
3. Tun u MaccoBoe coaiepkanue pa3daBuTes;
4. CKOpOCTH MCTEUEHHUSI KOMIIOHEHTOB TOPEHUSI Ha BBIXO/IE UX TOPEJIOYHOTO YCTPOIMCTBA;
5. JlaBnenue
Bepwnsriii otBeT: 1, 3, 5
6.I'mobanpHas XuMHUYecKasi peakius — 3TO:
OTBeTHI:
1. peakuusi, KOTOpasi Ha MOJIEKYJISIPHOM YPOBHE IIPOTEKAET TOUYHO B COOTBETCTBUH C
ypaBHEHUEM
2. peakiys, ONKUCHIBAIOIIAS IUMUTHPYIOUIYIO CTaJANI0 OKUCIUTENS TOILIMBA
3. peakuusi, KOTOpasi OMKMCHIBAET TOJIHKO HAYAJIO M KOHEI] IIPOIIecCa TOPEHUS CIEAYIOIINUM
00pa3oM: TOIUTMBO + OKUCIUTENh = MPOAYKThI TOPEHUS
BepHnsiit otBeT: 3
7.KoHcTaHTa paBHOBECHS OKa3bIBAET CICAYIOIIYIO (DYHKIHIO:
OTtBeTHI:
1. mo3BoJII€T ONPENETUTh KOJTUYECTBEHHBIE COOTHOIICHHS MEX/1y UICXOJHBIMH BEIIECTBAMU U
MPOIYKTaMU PEAKIINH MOCTIE IITUTEILHOTO BPEMEHN PearupoBaHus (B COCTOSTHUU PAaBHOBECHST )
Y HE TIO3BOJISIET OLICHUTh IMHAMUKY IpoIecca
2. TMO3BOJIAET OMPENEITUTh KOJTUISCTBEHHBIE COOTHOIICHUS MEXK/Ty HCXOIHBIMH BEIIECTBAMHU U
MPOJYKTaMU PEAKIIUU B JIF000I MOMEHT BPEMEHH U TIO3BOJISET OLEHUTh IUHAMUKY MpoIiecca
3 MO3BOJIAET OMPEACTUTH KOJTUIECTBO OKUCIUTENS, HEOOXOIUMOTO JIJIsl TIOJTHOTO BBITOPaHUS
TOIJIMBA
Bepnsiit otser: 1
8.Kakue Moienu ropeHus MpUMEHSIFOTCs Mpyu 3HadeHnn ymncia Jlamkenepa (Da) 6onbie 1:
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OTBeThI:
1.Monaens xumuu ¢ KoHeuHo# ckopocThio (Finite-Rate Chemistry Model);
2. Mogens npeaBapuTeabHO He epemernanHoi cmecu (Non-Premixed Model);
3. Mogenb Buxpesoit auccunaiuu (Eddy Dissipation model);
4. KomOuHupoBaHHAsE MOJIENIb BUXPEBOU AUCCUITALIMU U XMMUU ¢ KOHeuHOU ckopocThio (Eddy
Dissipation and Finite-Rate Chemistry)
Bepusliii otBerT: 2, 3, 4
9.Br16epuTe XapakTepUCTUKY MOJIEJIM BUXPEBON AUCCUTIALIUN:
OTBeThI:
1. MO3BOJISIET BBIUUCIATH CKOPOCTU PEAKIIHI, OMICHIBAEMbIE MOJIEKYIISIPHBIM B3aUMOIEHCTBUEM
MEXTy KOMITOHEHTaMH pearupyromieil CMECH 10 TEOPHH CTOJIKHOBEHHUS MOJieKyJl. KOHCTaHTHI
CKOPOCTH OIpEeNIEI0TCSl ypaBHEHUEM AppeHunyca
2. CKOPOCTh XUMHUYECKOU PEAKIINU BBIUUCISICTCS 110 TEOPUU PACIiaia BUXPEH U C
UCIIOJIb30BaHUEM ypaBHEHHUSI AppeHHyca, B KaueCTBE ONPEeIISIONIero NpUMEHIeTCs
MUHUMAJIBHOE 3HAYCHUE
3. OCHOBaHa Ha KOHILIETIIUH, COTTIACHO KOTOPOM XMMHYECKast PeaKiusi IPOUCXOAUT OBICTPEE IO
CpaBHEHHIO C IIpoIleccaMy IepeHoca B motoke. Korma peareHTsl cMeMBarOTCS Ha
MOJIEKYJISIPHOM YPOBHE, OHHM MTHOBEHHO 00Pa3yIoT MPOTYKTHI
Bepnblii oTBeT: 3
10.Kakast u3 Mofieneit JIy4ucToro Ternaoo0MeHa SBIsSeTCS YHUBEPCAIBHOM IS BCeX 3a/1a4
OTBeTHI:
1. P1 (muddy3nonnas Moaens);
2. Discrete ordinate;
3. Discrete transfer
BepHusriiit otBeT: 2

11. Onucanue wikanvt ouenusanus

Ouenka: 5
Huosienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapaxmepucmuxu 6blnoiHeHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOTO"
ypoBHsL. OTBETHI JaHbI BEPHO, YETKO CPOPMYINPOBAHHBIE OCOOEHHOCTH MPAKTUYECKUX PEIICHUH

Ouyenka: 4
Huosicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BeImogHeHa B paMKkax ""0a3o0Boro"
ypOBHA. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaia ectb He3HAUUTEIbHbIE
HE/IOCTATKU

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MmoporoBoro”
ypoBHs. OCHOBHAs 4acTh 3a/1aHHUs BBITIOJHEHA BEPHO. HA BOMPOCHI YIIIyOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus snanus: Pabota He BBITIOJIHEHA W BHITIOJTHEHA
MPEUMYIIIECTBEHHO HEMPABUIHLHO

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B coOTBETCTBUHM ¢ [lomoxeHnem o OalIbHO-PEUTHHTOBON CHCTEME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM 3a4€THOM Y SK3aMEHAIIMOHHOW COCTABJISIOIINX
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