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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. [TK-2 CniocoGeH nmpuMeHsATh HH()OPMAIMOHHBIE TEXHOJIOTHH HAa BCEX CTAIUAX )KU3HEHHOTO
LHKJIA HAYKOEMKOH MTPOAYKIUHU
N/I-1 ITpoBoAUT HAy4YHBIE UCCIIEAOBAHUS C MPUMEHEHUEM METOJI0B MATEMATHUUYECKOTO U
(GU3HYECKOTO MOJICTMPOBaHUS, 00pabaThIBaCT U HHTEPIPETHPYET MOTYICHHBIC PE3YIbTAThI
N]I-2 Pa3pabarbiBaeT MpOEKTHO-KOHCTPYKTOPCKUE U TEXHOJIOTHYECKUE PEIICHUS C
MIPUMEHEHUEM COBPEMEHHBIX CPEACTB KOMITBIOTEPHOI'O MOJICIIUPOBAHUS

H BKJIFOYACT:

AJIS TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzarn: KoMnbroTepHoe 3a/1aHne
1. KM-2. Ucnionb30BaHue MepUOIUYHON TOCTAHOBKHU MIPH MOJICTUPOBAHUH MPOIECCOB
TUAPOTa30MHAMUKHI B KOHCTPYKTHUBHBIX 2JIEMEHTAX SHEPTeTUUECKUX YCTAaHOBOK
(KontponpHas pabota)
2. KM-3. YucneHHoe MOIeIHPOBAaHUE MPOIIECCOB THPOTra30IMHAMUKH MIPU IPOCKTUPOBAHUH
sHepreTuyeckux yctaHoBok (KonTposibHas padbota)
3. KM-5. TeopeTnueckrie OCHOBBI YUCICHHOT'O MOJICTHUPOBAHUS TEINIOOOMEHHBIX MPOLIECCOB
B DJIEMEHTaX dHepreTudeckoro obopymosanus (KorrponsHas padora)
4. KM-6. IToaxo/ipl K pa3paboTKe pacueTHBIX MOJIeNel I MOAETMPOBAHUS TETII00OMEHHBIX
MIPOIIECCOB B JIEMEHTAaxX dHepreTudeckoro ooopynosanus (KontponpHas padoTa)
5. KM-7. YucnenHoe MoJeNnpoOBaHUe TEIIOTHAPABINYECKUX MPOLIECCOB B KOHCTPYKTUBHBIX
AJIEMEHTaX dHepreTudeckux ycraHoBok (KonTposabHas pabora)
6. KM-8. AHain3 TemIoruipaBiIndeckux MpoLeccOB B KOHCTPYKTHUBHBIX 3JIEMEHTAX
sHepreTueckux yctaHoBok (KonTposbHas pabora)

®Popma peanuzanuu: ITucemenHas pabora
1. KM-1. Pacyer noteps AaBiieHUs] B TAIIOBBIX KaHaJIaX SHEPreTUYECKOro 000py10BaHus
(KonTponbHas pabota)
2. KM-10. IToctaHOBKa I'paHUYHBIX YCIOBUH MPU MOJIETMPOBAHUN TOMOT€HHOT'O TOPEHUS
(KonTponbsHas pabota)
3. KM-11. Meroabl UNCAEHHOTO MOJIETHPOBAHUS MPOIIECCOB TOPEHUSI B SHEPTeTHUECKUX
ycraHoBkax (TectupoBanue)
4. KM-12. YnucneHHOE MOIETUPOBaHUE MPOLECCOB TOPEHUS ITPU IPOESKTUPOBAHUH
sHepreTudeckux ycraHoBok (KoHTponbHas paboTa)
5. KM-4. MeToasl YUCI€HHOTO MOJAETUPOBAHUS MPOLIECCOB THAPOra30/IMHAMUKH,
NpOTEKAIOIMX B SHepreTuueckux ycraHoBkax (TectupoBanue)
6. KM-9. IIporeccsl ropeHus B 3HepreTudeckux ycraHoBkax (TecTupoBaHue)

BPC nucouIInHbI

1 cemectp

‘ Paznen aucuumimHb Beca KOHTpOIBHBIX MeponpusITHii, %0




HNupnexc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 4 6 8 12
Teopernueckrie OCHOBBI MOJEIUPOBAHUS IIPOLIECCOB
TUIPOra3oqMHAMHUKHU B DQHEPTETUIECKUX YCTAaHOBKAX
OCHOBHBIE XapaKTEPUCTUKHU THIPOTra30IMHAMUYECKUX ITPOLECCOB + + + +
B DJIEMEHTAX DYHEPreTHYECKUX YCTaHOBOK
TeopeTnueckre OCHOBBI IJAMUHAPHBIX U TypOYJIEHTHBIX TEUEHUN + + + +
YuciieHHOe MOJICIIMPOBAHUE ITPOLIECCOB TMAPOTra30JMHAMUKH B
OHEPreTUYECKUX YCTaHOBKaX
MeTtonabl MOETMPOBaHUS THAPOTa30IMHAMUYECKUX IPOLECCOB + + +
AJTOpUTM ITPOBEACHUS MOJIETUPOBAHUS THIPOTra30JMHAMUYECKUX + + +
IIPOLICCCOB, OCHOBHBIC JTAITbI
Bec KM: | 15 30 45 10
2 cemecTp
Beca KOHTpOIBHBIX MeponpusThii, %o
Paznen qucuumuinabl Unnexe KM- | KM= KM- | KM-
KM: 5 6 7 8
Cpok KM: 4 6 8 12
TeopeTnyeckrue OCHOBBI MOAEIMPOBAHUS IIPOLIECCOB
TEI1000MEHa B SHEPreTUYECKUX YCTAHOBKAX
TeopeTnyeckrue OCHOBBI MOAECIUPOBAHUS IIPOLIECCOB + +
TCIIOPOBOAHOCTH
TeopeTnyeckue OCHOBBI MOAEIUPOBAHUS IPOLIECCOB KOHBEKIUU + +
Teopernueckre OCHOBBI MOJIEIUPOBAHMS JIYYHCTOTO + +
TeriooOMeHa
UucneHHoe MOIETMPOBAaHUE TPOIIECCOB TEIIOOOMEHA B
OHEPreTHYECKUX YCTaHOBKAX
YucneHHOe MOJIETMPOBAHKE MTPOLIECCOB TEMJIONPOBOTHOCTH + + +
YucneHHOe MOJIETMPOBAHUE TPOLIECCOB KOHBEKIUU + + +
HucneHHoe MOJEIMPOBAHUE MTPOIIECCOB JTYUYUCTOTO TEIJIO00MEHa + + +
Bec KM: | 20 20 30 30
3 cemecTp
Beca KOHTpOIbHBIX MeponpusiTuii, %
Pasies AHCLHILIHHBI HNupexce KM- | KM- KM- KM-
KM: 9 10 11 12
Cpok KM: 4 6 8 12
Teopernueckre OCHOBBI MOJIETUPOBAHUS IIPOLIECCOB FOPEHNS B
OHEPreTUYECKUX YCTaHOBKaX
OcHOBHBIE XapaKTEPUCTUKH ITPOLIECCOB TOPEHUS B DJIIEMEHTAaX + +
HHEPreTHYECKOro 000py10BaHus
OCHOBBI TEOPHH TOPEHUS + +

YuciaeHHoe MOACIINPOBAHUC ITPOLICCCOB 'OPCHUS B
OHCPICTUYCCKHUX YCTAHOBKAX




MoaenupoBaHus TPOIIECCOB TOPCHHSI KaK COCTaBHAS YacTh + + +
POCKTHUPOBAHUS
OCHOBBI MATEMAaTHYECKOTO MOJIETUPOBAHHUS IIPOIIECCOB + + +
TOPCHUS
OCHOBHBIE 3TaIlbl KOMITBIOTEPHOT'O MOCTUPOBAHUE TPOIIECCOB + + +
TOPCHUS

Bec KM: | 10 30 20 40

$OO611as yacte/J1J1s1 MPOMEXKYTOUHOM arTecTanuud

BPC kypcoBoii padoTsl/mpoekTa

3 cemectp
Beca KOHTPOJIBHBIX MEPOIIPUSTHU,
%
Pa3nen nuciuIninHbl Nunekc KM- | KM- | KM-
KM: 1 2 3
Cpok KM: 6 10 16
O3HaKOMJIEHHE € 33JJaHUEM Ha KYPCOBYIO padOTy, METOAMYECKUMHU + +
YKa3aHUSIMHU U UCXOJHBIMU JAHHBIMHU
Pa3paboTka TpexmMepHON MOJIEITH SHEPTETUYECKOT0 000PYI0BaHUS + +
[TocTpoeHue pacueTHON CETKH AJI MOJICTHUPOBAHUS (PUZUUECKOTO + +
Ipolecca B SHEPreTH4eckoM 000pyA0BaHNUN
Onucanue rpaHUYHBIX YCIOBUM U HACTPOEK peluaTess + +
AHanu3 pe3yinbTaToB YHUCIEHHOTO MOAECTUPOBaHUS (PU3UUECKOTO +
Ipolecca B SHEPreTH4eckoM 000pyA0BaHNUN
Bec KM: | 25 30 45




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLIUILINHE

[1K-2 N-1nk-2 [TpoBoaut | 3HaTh: KM-1. Pacuer notepp naBieHUs B TUIIOBBIX KaHAJIaX 3HEPI€TUYECKOTO
HayyHbI€ MCCIEJOBAHUS C | METOJbI YUCIEHHOTO obopynoanus (KontponbsHas pabota)
[IPUMEHEHUEM METOJI0B | MojenupoBaHus npomeccoB | KM-2. Mcnonp3oBaHue nepuoinyHON NOCTAHOBKU ITPU MOJEINPOBAHNUN
MaTEMaTHYECKOT O U | TOPEHMUS], IPOTEKAIOIINX B IIPOLIECCOB TMAPOTra30JUHAMHUKN B KOHCTPYKTHBHBIX 3JIEMEHTAaX
¢duznyeckoro SHEPreTUYECKUX YCTAaHOBKAX | SHEpreTudeckux ycTaHoBok (KontpombsHas pabora)
MOJIEJIMPOBaHUS, METO/Ibl YUCIIEHHOT O KM-5. TeopeTnueckrie 0OCHOBBI YUCIEHHOTO MOIEIUPOBAHUS
oOpabarTbIBaeT U | MOAETHPOBAHUS IPOIIECCOB | TETNIOOOMEHHBIX MPOIIECCOB B AJIEMEHTAaX YHEPTEeTHUECKOro 000py10BaHUS
HUHTEPIPETUPYET TEIJI000MEHa, (KonTponbsHas pabora)

IIOJIyYEHHBIE PE3YIIbTaThI

MPOTEKAIOIINX B
SHEPTreTUYECKUX YCTaHOBKAX
METO/bI YIPOIICHUS
pacyeTHBIX MOJIEIEN,
HCTIONB3YEMBIX MPU
MOJEJIIMPOBAHUH MPOLIECCOB
TUAPOTa30AMHAMUKH,
MPOTEKAIOIINX B
SHEPTEeTUUECKUX YCTAaHOBKAX
YMeTh:

HCIIOIL30BaTh
nH(OpPMAIIMOHHBIE
TEXHOJIOTHH, IPUMEHSIEMbIC
JUTSL MOJIETTUPOBAHUS
MPOIIECCOB TOPEHMUSI B
SHEPTreTUUYECKUX YCTaHOBKAX
HCIIOIL30BaTh

KM-7. HYnucneHHoe MOJIETIMPOBAHUE TEIJIOTHAPABINYECKHUX MTPOLECCOB B
KOHCTPYKTHBHBIX 3JIEMEHTaX dHEepPreTudecknx ycranoBok (KontponpHas
pabora)

KM-10. IToctaHOBKa TpaHUYHBIX YCIOBUH PU MOJIETHUPOBAHUU
romorenHoro ropenus (Kontponbnas pabora)

KM-11. MeToabl YUCIIEHHOTO MOAETUPOBaHUS MIPOLIECCOB TOPEHUS B
JHEpreTHYecKux ycrtaHoBkax (TectupoBaHue)




UH(pOPMAaLMOHHbIE
TEXHOJIOTUH, IPUMEHSEMbIE
JUI. MOJICTTUPOBAHMS
MIPOIIECCOB TEIIOOOMEHA B
SHEPreTUYECKUX YCTaHOBKAX
UCTIOJIB30BATh
MH(pOPMAaLOHHbIE
TEXHOJIOTUH, IPUMEHSEMbIC
TUTSE MOJICITUPOBAHHS
MPOIIECCOB
THJIPOTa30MHAMHUKH B
YHEPreTUYECKUX YCTAHOBKAX

[1K-2

N-2nk2  Pa3pabarsiBaeT
POEKTHO-KOHCTPYKTOPCKHE
" TEXHOJIOTUIECKUE
peuieHuss ¢ TPUMEHEHHEM
COBPEMEHHBIX CpeAcTB
KOMITbIOTEPHOTO

MO/JICIIMPOBAHUS

3HaTh:

METO/Ibl YIPOIIECHUS
pacyeTHBIX MOJENEH,
WCIOJIb3YEMBIX TPU
MOJICIMPOBAHUHU TPOIIECCOB
TOpPEeHMs], MPOTEKAIOIINX B
JHEPreTHYECKUX YCTAHOBKAX
METObI YUCIICHHOTO
MOJICIIMPOBAHUS TPOIECCOB
TUIPOTa30AMHAMUKH,
MIPOTEKAOIINX B
JHEPTreTUYECKUX YCTAaHOBKAX
METOTbI YIPOIICHHUS
pacyeTHBIX MOJIesIeH,
HCIOJIb3YEMBIX TIPH
MOJIETUPOBAHUH TIPOIIECCOB
Temioo0MeHa,
MIPOTEKAIOIINX B
JHEPreTHYECKUX YCTAaHOBKAX
YMeTs:

TIPUMEHSITh METOJIbI

KM-3. Yucnennoe MoieTupoBaHue MPOIECCOB THAPOTa30IMHAMUKHY TIPU
IIPOEKTUPOBAHUU HEPreTHuecKuXx ycraHoBoK (KoHTposibHas paboTa)
KM-4. MeTo1bl YMCIIEHHOTO MOACIIUPOBAHUS ITPOIIECCOB
TMJIPOTra30AMHAMHUKH, IPOTEKAIOIINX B SHEPreTHYECKUX YCTaHOBKaX
(TectupoBanue)

KM-6. ITogxo/sl K pa3paboTKe pacueTHBIX MOJIeNel sl MOAETMPOBAHNUS
TEII000MEHHBIX IIPOLIECCOB B AJIEMEHTAX 3HEPTeTUYECKOr0 000pyA0BAHUS
(KonTposbHas paboTta)

KM-8. AHanu3 TemiorupaBIndeckix MpoLeccoB B KOHCTPYKTUBHBIX
3JIEMEHTax dHepreTuyeckux ycTaHoBok (KonTponbHas pabora)

KM-9. [Ipouiecchl ropeHust B 3HepreTuyeckux ycrtaHoskax (TectupoBanue)
KM-12. YucneHHoe MOJENINPOBAHHUE TPOLIECCOB TOPEHUS TIPU
MIPOEKTUPOBAHUH dHEPreTHIecKux ycraHoBOK (KoHTposbHas pabora)




YHCIIEHHOTO MOJICJIMPOBAHUS
HPOLIECCOB TOPECHUSI IPU
MPOCKTUPOBAHUHT
JHEPreTHYECKUX YCTAHOBOK
MNPUMCHATH MCTO/bI
YHCIICHHOTO MOJICTIMPOBAHUS
HPOLIECCOB
TUAPOra30JMHAMUKH [TPU
IIPOCKTUPOBAHNN
JHEPreTHYECKUX YCTAHOBOK
IMPHUMCHATH MCTO/bI
YHCICHHOTO MOJICTTMPOBAHUSI
MPOIIECCOB TEIUIOOOMEHA
[PH [TPOCKTHPOBAHUH
OHCPICTUYCCKNX YCTAHOBOK




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

KpaTKOC CoAcpKaHUuE 3alaHUA:
OpI/IeHTI/IPOBaH Ha IPOBEPKY YMCHU 110 COOTBECTCTBYIOLIEMY Pa3ACily JUCHUIIJINHBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

Ymerts: HCIOJIb30BATh 1.0npenenute ko3QPUIMEHT TOTEPh SHEPTUN B KaHAJIC C
WH(OPMAILMOHHBIE  TEXHOJIOTUH, BHE3AIHBIM CYXEHHEM, pacxo U uncio Maxa B
pUMEHsIeMbIe TSt BBIXOJJHOM CEUYEHHUHU IPU CIETYIOIIMNX 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 npeIBKIFOUEHHOTOo yyacTka kaHana 11 = 80 mm.
- JlnrHa ydacTka KaHana mocjie 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
1 dy30pHOM KaHaie, pacxoj U uuciio 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 kodQPHUIMEHT 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/IaHKME HE BBIMOJIHEHO B OTBEJICHHBIN CPOK WIIA PE3YNIbTAT HE COOTBETCTBYET 3a/IaHUIO

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

®opmbl peanuzanuu: KoMnpoTepHoe 3a1aHue

Tun KOHTPOABLHOT0 MeponpusiTus: KorrponsHas 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 COOTBCTCTBYIOLIEMY Pa3aCily AUCHUIIIINHBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/BI YIPOLIEHUS 1.0npenenvre nyreM YUCIEHHOTO MOJEIUPOBAHUS B

pacyeTHbIX MoJieIel, NEPUOIMYHOM OCTaHOBKE KO (PUIIMEHT OTEPh

UCTIOJIb3yEMBbIX npu SHEpPIruu B KOH(PY30pHOM KaHaJle, a TAK)Ke MOTPELIHOCTb

MOJICJINPOBAHUU IIPOLIECCOB YHUCJIEHHOT0 MOJEIMPOBAHUS IIPU CIEAYIOIINX

TUAPOTa30JMHAMHUKH, UCXOJHBIX TaHHBIX:

IIPOTEKAIOIIUX B DHEPreTUYECKHUX - Nuametp Bxomuoro cederns DO = 60 mm.

YCTaHOBKax - OTHOIIEHNE TUIOMIAIN 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
MEePUOJNYHOM MOCTaHOBKE KO3 PUIIMEHT OTEPh
SHEpPruu B KOH(PY30pHOM KaHaJle, a TAK)Ke MOTPEIIHOCTb
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 kanane 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
YHCJIEHHOT0 MOJIEJIMPOBAHUS MPH CIEAYIOIINX
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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 MoAeHH 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 8blnoanenus 3uanus: OUeHKa "He 3a4TeHO" BBICTABIIAETCS €CIIU
3a/IaHKE HE BBIMOJIHEHO B OTBEICHHBIA CPOK WIJIM PE3YJIbTAT HE COOTBETCTBYET 3aJIaHUIO

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

®opmbl peaausanuu: KomnelorepHoe 3a1anue

Tun kourpoasHoro meponpusitusi: KonrponsHas pabora

Bec koHTpOsIbHOrO 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 YMCHMUS 110 COOTBECTCTBYIOIEMY Pa3aCily TUCHUIIJINHBI

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

Ymerb: OPUMEHSTh  METOMAbI 1.0mpenenuTe myTeM YMCIEHHOTO MOJIEIUPOBAHUS
YHCIICHHOTO MO/JICITUPOBAHUS KOX(QPHUIHEHT MOTEePh 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 npeIBKIFOUYEHHOro 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

2.0npenenute MyTeM YUCIECHHOTO MOICIIUPOBAHUS

ko3 urmeHt 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
paciMpeHreM, 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 rmocjie 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 MTPaBWJIBHO UJIU C HE3HAUUTEIbHBIMU HEJI0UETaMHU

Oyenka: HE 3a4TEHO

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

KM-4. KM-4. MeToabl YHCJIEHHOT0 MOJACJIMPOBAHMS NMPOLECCOB IMAPOra3oinHAMHKH,

MPOTCKAIIIMUX B JHEPICTUIECCKUX YCTAHOBKAX

®opmbl peaausanun: [lucemennas padbora

Tun KOHTPOILHOrO MeponpuaTHa: TecTupoBaHue

Bec konTposbHoro meponpusitusi B BPC: 10

IIpouenypa npoBeneHnsi KOHTPOJBHOr0 Meponpusitusi: CTyl€HTHl MONIYy4arOT BapUaHT TECTA.
Ha BoimonmHenue tecta orBoauTcs 15 MUHYT 0€3 BO3MOXKHOCTH IOJIb30BAaThCS BCIIOMOTATEIbHBIM

MaTcpHralIoM

KpaTlcoe CoA€cpKaHME 3alaHUA:
OpI/ICHTI/IpOBaH Ha MPOBCPKY 3HAHUA 1O COOTBCTCTBYIOMICMY Pa3aCily AUCHUIIIIMHBI

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 IEPEMELIMBAHUEM Pa3IMYHbIX
00BEMOB KHUJKOCTH, CIIOCOOCTBYIOIIAst 00pa30BaHUIO B
MMOTOKE CTPYKTYPHBIX HEOTHOPOIHOCTEH:

1. cuna Tpenus

2. cHlIa BI3KOCTH

3. HeHTpOOEIKHAS CHIIa

4. cuna uHepUUU

OrtBerT: 4

3.BoeipaskeHue 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
Huorcnuii 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: OeHKa "Xopouo" BHICTABISETCS 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 "y10BIEeTBOPUTENILHO" BEICTABIIAETCS
€CIIM 33JJaHue 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 KOHTPOJILHOIO Meponpusitusi: CTyIEHTBI IIOJY4arOT BapUaHT
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 BOIPOCHI/3a1aHUA:

3HAaTh: METOJbl  YHUCIIEHHOTO 1.IlocTpouTth TpEXMEpPHBIE MOJIENIH CTEHOK 3JIEMEHTOB
MOJEIUPOBaHUSA IIPOLIECCOB SHEPreTHUEcKOro o0opy10BaHus, B KOTOPBIX IPOTEKAIOT
TEINIOOOMEHa, MPOTEKAOIUX B TEIMI000MEHHBIE MPOLECCH (TPYOBI, TOBEPXHOCTH
OYHEPreTUYECKUX YCTAHOBKAX Harpena, OXJIaKJaeMOH JIONATKK TypOUHBI, )KapOBOM

TpyOBI KaMephl CTOPAHHUS)

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

3.ITocTpouTh CONPsIKEHHBIC TPEXMEPHBIC MOJICIIA CTCHOK
AJIEMEHTOB YHEPTETHUECKOTO 000PYI0OBaHUS U
OMBIBAIOIIETO MX MOTOKA

Onucanue MIKAJbI OLEeHUBAHUS

Ouenxa: 5
Huosienuii nopoe sévinonnenus 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 HallpaBiIeHHE AJIs PEIeHuUs 3a1a4

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinoanenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIIICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJTHEHO
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KM-6. KM-6. Ilogxoabl Kk pa3padoTkKe pacueTHbIX MO eJIel 1JI MOAeJTUPOBAHMS
TeNJI000MEHHBIX IMPOIECCOB B 3JIEMEHTAX IHEPIreTHYeCKOro 000py/10BaHUA

®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 KOHTPOJIBHON 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 0O6GBEMHYIO HECTPYKTYPUPOBAHHYIO
MOJIEJTUPOBAaHUU IIPOLIECCOB pacueTHYIO0 CETKY IOTOKA, OMBIBAIOLIETO CTEHKHU
TEINIOOOMEHa, NPOTEKAOIUX 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 evlnoinerus 3Hanus: OLeHKa "X0opoIo" 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 npoBeaeHHusi KOHTPOJBLHOro 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/3aJaHUSA:

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 pacueTy CBOMCTB MaTepUajoB U TEIIOHOCUTENEH)
MIPOTEKAIOIINX B 3JIEMEHTAX YHEPreTUYECKOTO
000pyI0BaHUS TEIII00OMEHHBIX IPOIIECCOB

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

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 eblnoaneHus 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 IHEPreTU4eCKUX YCTAHOBOK

®opmbl peanusannu: KoMneorepHoe 3a1aHue

Tun kouTpoabHoro Meponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

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

Kpatkoe conepxanue 3aganus:
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.PaccunTath OCHOBHBIE TEIUIOTUPABIHYECKIEC

XapaKTEPUCTUKU DJIEMEHTOB YHEPIreTUYECKUX YCTAHOBOK
MIPH Pa3IMYHbIX PEKUMaxX pabOTHI

3.IlpoaHanu3upoBaTh BIUSHUE KJIFOUEBBIX 1aAPaMETPOB
Ha OCHOBHBIE TEIJIOTHIPABINYECKUE XAPAKTEPUCTUKHU
9JIEMEHTOB YHEPIreTUYECKUX YCTAHOBOK

Onucanue MKAaJbI OlICHUBAHUA:

Ouyenka: 3a4TCHO
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_ICHKa "3a4TEeHO" BBICTABIISCTCS €CIIH 3aJaHucC
BBIITOJITHCHO ITPABUJIBHO WM C HE3HAYUTCIbHBIMH HEAOUYCTAMU

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku evtnoanenus 3nanus. OueHKa "He 3a4TeHO" BBICTABIISIETCS €CIIU
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIbTAT HE COOTBETCTBYET 3aJJaHUIO

3 cemecTp

KM-9. KM-9. IIpoueccsl ropeHusi B JHEPreTH4eCKNX YCTAHOBKAX

®opmbl peanuzanuu: [lucemMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec konTpobHOrO0 MeponpusTusi B BPC: 10

IIpouenypa npoBeaeHnss KOHTPOJIBHOIO Meponpusitusi: CTyleHTHI MOIY4arOT BapUaHT TECTA.
Ha BbinosnineHue tecta oTBOAUTCS 15 MUHYT 06€3 BO3MOXXHOCTH 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
ropeHwus, IIPOTEKAOIIUX B CTEXHOMETPUICCKOMY
OHEPreTHYSCKUX YCTAaHOBKAX 3. MUHAMAJIbHOE KOJUYECTBO OKUCIUTEIS, HEOOXO0IUMOE
JUISL TIOJTHOTO BBITOPAHUS €IMHUIIBI TOTUINBA
OTBerT: 2

2.1IpenBapuTenbHOE CMEIIEHNUE TOIINBA U OKUCIIUTEIS 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
Ortger: 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
ra3oBO3AYIIHON 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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TOIUTMBOC)KHUTAOIIETO YCTPOMCTBA

2. Temneparypa NpoAyKTOB TOPEHHUs], JOCTUTHYTas MPU
IIOJTHOM CTOPAaHUHM TOIUIMBA B YCIIOBUSAX, KOI/1a BCS
TEIUIOTa 3K30TEPMUYECKUX PEAKIUil IO1Ia HA HArPEB
CaMHUX IPOJYKTOB TOPEHUS;

3. Temneparypa caMOBOCIUIAMEHEHHUS TOpIoYell cMecu
Otser: 2

5.Vkaxute (akTopbl, BIUIIOIINE HA HOPMAIBHYIO
CKOPOCTb paclpOCTPAaHEHHUS IJIAMEHH:

1. TemnepaTypa cBexeil roproueit cmecu;

2. KOHCTpyKIIMSl TOPEIOYHOTO YCTPOMCTBA;

3. Tum u MaccoBoe conepkaHue pa3daBUTeNs;

4. CKOpOCTH HCTEUEHHUS KOMIIOHEHTOB T'OPEHHS 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 evlnoinenus 3Hanus: OLUeHKa "O0TIMYHO" BBICTABIISIETCS €CIIN 3a1aHIE
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 PAaCKPhITO. BRIOpaHO BepHOE HAIIpaBlIeHHUE JIsl PEIICHUS 33124

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/1aHue 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 YCJI0BMIi NIPH MO/1eJIMPOBAHNH T'OMOTeHHOI'0
ropeHus

®opmbl peaausanuu: [TuceMenHas padbora

Tun koHTpoabHOro MeponpusTus: KourponsHas pabora

Bec koHTpOobHOr0 Meponpustusi B BPC: 30

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

KpaTlcoe CoAECpKaHME 3aJaHUsA:
OpI/ICHTI/IpOBaH Ha NPOBCPKY YMCHUS 110 COOTBECTCTBYIOIEMY Pa3aCily TUCHUIIIINHBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMern: HCIIOIL30BaTh 1.3anucarh rpaHUYHBIC YCIOBUS (HA BXOJIE) 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 JHEPreTUYECKUX 30 %; a. = 1,1; okucautens: oborameHHbINH BO3ayX (45%
YCTaHOBKAaX kuciopoaa). Pacxox romua: 0,1 m3/c. TemnepaTypbl
KOMIIOHEHTOB ropenus: 20 °C

2.3anucarb rpaHUYHbIC YCIOBUS (Ha BXOJE TOILJIMBA 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 = 1,05; crriepe=0,3; OKUCIIUTEIb:
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
cinenayromux M/I: cocraB Tormsa: H2 = 50 %; C3H8 =
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 blnonenus 3nanus; OUeHKa "3a4TeHO" BBICTABISETCS €CIIM 3a/laHue
BBITIOJIHEHO MPABUIILHO WK C HE3HAUNUTEILHBIMHU HEI0YETaMHU

Ouyenka: HE 3a4TCHO
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OleHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJJaHUE HE BHITIOJHEHO B OTBEICHHBII CPOK WM Pe3yJIbTaT HE COOTBETCTBYET 3aJaHUIO

KM-11. KM-11. MeToabl YHCJIEHHOT0 MOIeJIUPOBAHNS NPOLECCOB FOPEeHHs B
IHEPreTHYECKUX YCTAHOBKAX

®opmbl peaausanun: [lucemennas padbora

Tun KOHTPOILHOr0 MeponpuaTHa: TecTupoBaHue

Bec konTpoabHoro meponpustusi B BPC: 20

IIpouenypa npoBeneHnsi KOHTPOJBHOrO Meponpusitusi: CTylE€HTHI MOIY4ar0T 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 BrImonHeHMe TeCTa OTBOAUTCS 15 MUHYT 0e3

BO3MOJXHOCTH ITOJIB30BATHCA BCIIOMOT'aTCJIbHBIM MaTCpHAJIOM

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 OIICHUTh JUHAMHUKY Ipoliecca

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

3 MO3BOJISIET ONPEACIIUTh KOJTUYECTBO OKUCIUTEIIS,
HE00XO0IMMOT0 JIJIs IIOJTHOTO BBITOPAHHUS TOIIMBA
Otser: 1

3.Kakue moaenu ropeHust IpuMEHSIOTCS TPU 3HAYCHU U
yucna [lamkenepa (Da) 6onbie 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)Ib BUXPEBOM JUCCHUITAIINN U
xuMHH ¢ KoHeuHo# ckopoctbio (Eddy Dissipation and
Finite-Rate Chemistry)

Orsert: 2, 3,4

4.BpiGepute XapaKTEpUCTUKY MOJIETIN BUXPEBOM
JUCCUTIALINAN:

1. MO3BOJISIET BBIYUCIATH CKOPOCTU PEAKIIHH,
OMKCHIBAEMbIE MOJIEKYJISIPHBIM B3aUMOACHCTBUEM MEXKIY
KOMITOHEHTAMH pearupyromieid CMecu 1o TEOpuun
CTOJIKHOBEHUSI MOJIEKYJ. KOHCTaHThI CKOpOCTH
OTIPENIETISTIOTCS] YpaBHEHUEM AppeHuyca

2. CKOPOCTh XMMUYECKOM peaKIIuu BBIYUCIISAETCA 110
TEOPHH pacriajia BUXPEH U ¢ UCTOIb30BAHUEM YPaBHEHUS
AppeHmnyca, B KaueCTBE ONPEIEISIIOUIEr0 MPUMEHETCA
MUHHMAJIbHOE 3HAUYCHUE

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

Ortger: 3

5.Kakas u3 Mojieneii Ty4ucToro TeriooOMeHa sIBIsieTCs
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 ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOpaHO BepHOE HAPaBIICHUE JIJIS PEIICHMS 3a/1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonnenus 3nanus; OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISAETCS
€CJIM 3aJJaHuE PEUMYIIECTBEHHO BHITIOJIHEHO

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

KM-12. KM-12. YUncjeHHoe Mo/ieJIMpOBaHue MPOLECCOB TOPEeHUsI MPH
NMPOEeKTHPOBAHNH YHEPreTHYECKHX YCTAHOBOK

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBHOr0 MeponpusaTus: KontponsHas padbora

Bec koutposabHoro meponpusitusi B BPC: 40

IIpouenypa mnpoBeleHHs] KOHTPOJbHOr0o Meponpusitus: CTyIeHTh TMOJYYalOT 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 KaKI0To BapuaHTa 0TOOPA3UTh 10JIe KOHIICHTPAITHHA
BCEX KOMIIOHEHTOB CMECH Ha TUIOCKOCTH CUMMETPHH,
JUISL BapUaHTa C TOPEHUEM JOTOJTHUTEIBHO OKa3aTh
KOHIICHTPALIUHU MPOTYKTOB CTOPAHUS U TEMIIEPATYPHI

3.0npenenuTb CKOPOCTh MOJIBOJIA TOIUIMBA B KaHAJE
3aJlaHHOM reoMeTpHuH(IIpornana) (11 JOCTUKEHHS
0=1,07). IIpon3Bectu pacyeT cMEUICHUS ¥ TOPEHUS
KOMIIOHEHTOB B JIBYX BapHaHTax:

1. Tonbko cmemieHue (6e3 ropeHus)

2. CMEIIEHHUE U TOPEHHUE.

J5is KaXK0ro BapuaHTa 0TOOPa3UTh MOJIe KOHIIEHTpalui
BCEX KOMIIOHEHTOB CMECH Ha TNIOCKOCTH CHMMETPHH,
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JUIsl BapMaHTa ¢ TOPEHUEM JOIOJIHUTEIBHO 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

JL1s1 KypcoBOro npoexkTa/padorsl
3 cemecTp
1. Onucanue KII/KP

KypcoBas pabota cocTOMT U3 BBEJIEHHs, TEOPETUUYECKOM IJIaBbl, paCUeTHO-IPAKTUYECKOH IJIaBBI,
3aKJIFOUYEHHUS, CIIUCKA JINTEPATYPbI

11. Ilpumepwt 3a0anus u memul padomut

IIpumep 3ananus
Tema 1.
Pa3paboTka pemeHuii 1uisi yMEHbIICHUS TIOTEPh SHEPTHH B TP PY30pHOM KaHAIIE.
3aganue 1.
[TocTpouTh TpEXMEPHYIO MOJIETb U PACUETHYIO CETKY, 3aJ]aTh TPAHUYHBIE YCIIOBUS U
HACTPOMKHU perrarens g 6a30Boro BapuanTa 1up@dy30pHOro KaHajia ¢ yrioM pacKpbITHS,
paBHbIM 25 rpaaycoB. [IpoBecTu uncieHHOE MOJIeTMpOBaHNE TeUeHMs B 0a30BOM BapHaHTe
T Py30pHOro KaHaia, ONpenesnTh K03 (GUIMEHT NOTeph SHEPTUH, TIOCTPOUTH U
IIPOAHAIU3UPOBATH MIOPHI MOJIEH CKOPOCTH U MOJHOTO JaBJIEHUS B IPOAOIbHON U
MOTIEPEYHBIX IJIOCKOCTAX KaHaua. [Ipeanoxxute MeTo bl ypaBiaeHUs: IOTOKOM JUIS
YMEHbILIEHUs TOTeph 3HEpTUu B 1uddysope. IIocTpouTs TpeXMEpHYIO MOJIENb U PACUETHYIO
CETKY, 3aJ1aTh TPAaHUYHBIE YCIIOBUS U HACTPOMKH peuIaTess A yCOBEPIIEHCTBOBAHHOTO
BapHuaHTta qud¢y3opHoro kaHaiua. [lpoBect yucieHHOe MOJEINPOBAHUE TEYEHUS B HOBOM
BapuaHTe 1u(Py30pHOro KaHaja, onpereNuTh K03QOUIUEHT NOTepb YHEPTUH, IOCTPOUTH U
IIPOAHAIU3UPOBATH MIOPHI MOJIEH CKOPOCTHU U MOJIHOTO JaBJIEHUS B IPOAOIBHON U
MOTIEPEYHBIX IJIOCKOCTAX KaHana. CaenaTh BBIBOJBI O BIUSHUU IPEIOKEHHOIO METOAA
yIpaBieHUs TOTOKOM Ha KO (UIIMEHT MOTEPh U CTPYKTYPY NMOTOKa B U Py30pHOM KaHaie ¢
YIJI0M packpbIThs 25 rpanycoB. OGopMUTh pacueTHO-TIOSCHUTEIbHYIO 3aIHCKY.

Tewma 2.

PazpaboTtka BrICOK0I(DPEKTUBHOM TEIIIO0OMEHHOM MTOBEPXHOCTH /ISl YTIIEKUCIOTHOTO
TETJI000MEHHHUKA.

3ananue 2.

[TocTpouTh TpEXMEPHYIO MOJIENIh U PACUETHYIO CETKY, 3a1aTh TPAHUYHBIC YCIOBHS U
HACTPOMKH permaTens g 0a30BOro BapuaHTa TEIJI00OMEHHOMN TTOBEPXHOCTH,
MIPEACTABIISIIONIETO COO0M KaHaI MPSMOYTOJIBHOTO IMTOTIEPEYHOT0 CEUEHHUS ¢ YCTAaHOBJICHHBIMHU B
IaXMaTHOM MOPSAKE MThIPhKaMH IUAMETPOM 2 MM M 11IaroM YCTaHOBKH 5 MM. [IpoBecTu
pacyeT OCHOBHBIX TEIUIOTHIPABINYECKUX XapaKTEPUCTHUK /I 6230BOTO BaprUaHTa
TEMI000MEHHOH MOBEPXHOCTH, TOCTPOUTD AMIOPY paclpeeeH s INIOTHOCTH TEIJIOBOTO
MOTOKA, a TaKKe CPOPMHUPOBATH MPEAIOKEHUE TI0 MOAU(DUKAIIUN 0A30BOI TOBEPXHOCTH C
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LEJIbI0 YITYUILIEHUS TEIUIOTUIPABINYECKUX XapaKTEpUCTHK. [1ocTponTh TpexmMepHyto MOJEND U
pacueTHYIO CETKY, 3a7aTh IPAHUYHBIE YCIOBUS U HACTPOUKH peIIaTess sl IepCIeKTUBHOTO
BapHaHTa TEINIOOOMEHHOM MOoBepXHOCTH. [IpoBecTH pacueT OCHOBHBIX TEIUIOTUAPABIMYECKUX
XapaKTEPUCTHUK TEINIOOOMEHHON MOBEPXHOCTH, a TAK)KE IOCTPOUTH AMIOPY pacipeieeHUs
IUIOTHOCTHU TEIUIOBOrO MOTOKA. COMOCTaBUTH TEIIOTMAPABINUECKUE XapaKTEPUCTUKHU U SITIOPHI
pacrpezenieHus TEIIOBOro MOToKa Jijisi 0a30BOT0 U MEPCHEKTUBHOTO BApUAHTOB
TEII000MEHHOM oBepXHOCTH. OPOPMUTH paCUETHO-TIOSCHUTEIBHYIO 3AIHCKY.

Tema 3.

Pa3paboTka KOHCTPYKLKH KapOBOW TPYObl KaMephl CrOpaHUs ra30TypOMHHOM YCTaHOBKH,
paboTaronieil Ha TeHEpaTOPHOM Trase.

3amaunue 3.

[To 3ajaHHBIM UCXOAHBIM JJAHHBIM PACCYUTATh 0A30BYI0 KOHCTPYKIIMIO KAMEPHI CrOPAHUS.
Cocras raza: CH4=98,24%, C2H6=0,29%, C3H8=0,20%, C4H10=0,09%, N2=1,18%.
Qup=37,01M/Ix/m3. [laBnenue B kamepe cropanus 1,7 MIla, temnepaTtypa Bo3ayxa mocie
kommpeccopa 463,5C, temneparypa ra3os Ha Bxojie B Typouny 1350C. IToctpouts
TPEXMEPHYIO MOJIENb M PACUETHYIO CETKY, 3a]1aTh TPAaHUYHbIE YCIIOBUS U HACTPOMKU periaTesns
JUTst 0a30BOT0 BapuaHTa KOHCTPYKIHH. [IpoBecTr uncieHHOE MOIETUpPOBAHUE TOPEHUS C
MHOT'OCTYII€HYAThIM PEAaKLIHOHHBIM MEXAHU3MOM, OLIEHUTh MOJHOTY CKUTaHUS TOIINBA
(ompenenuTh BEMTUYMHY XUMUYECKOTO HEJI0KOTa), PABHOMEPHOCTh pacipe/IeIeHUs
TEMIEPATYPHI B BBIXOJHOM ceueHUH. CPOpMUPOBATH NPEIOKEHUS 110 MOIU(PUKALIUN
KOHCTPYKIIUH KapOBOU TPpyObI (M3MEHEHHE Pa3MEPOB 30H TOPEHUS, CMEIICHHUS, yIiia
packpbrtus auddy3opa, KOHCTPYKIHH (HPOHTOBOTO YCTPOKCTBA). IIoCTpOUTh TpexMepHYyIO
MOJIeJIb M PACUETHYIO CETKY, 3a7aTh IPAHUYHbIC YCIOBHS M HACTPONUKU peIaTesis Jis
NEPCIIEKTUBHOIO BapuaHTa *apoBoil TpyOsl. [IpoBecTu uncieHHOE MOIEIMPOBAHUE TOPEHUS C
MHOTOCTYIIEHYAThIM PEAaKIIMOHHBIM MEXaHU3MOM, OLIEHUTh TOJTHOTY CKUTAaHUS TOILTHNBA
(ompenenuTh BEMMYMHY XUMUYECKOT0 HEJI0’KOT'a), pPABHOMEPHOCTb paclpeIeIeHUs
TEMIEPATYPhI B BBIXOJTHOM cedeHHH. COMOCTaBUTh XapaKTEPUCTHKU AJisi 6a30BOTO U
NEePCIEKTUBHOr0 BapuaHTOB. OOPMHUTH PaCUETHO-MOSICHUTEIBHYIO 3aUCKY

TemaTuka KII/KP:
MopenupoBaHue MPOIECCOB YHEPTETHUECKUX YCTAHOBOK

KM-1. KM-1
Onucanue mWKajabl OLCHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoinenus sHanus: OneHKa 5 («OTINYHOY), €CIU 3a/laHue TOTYyYeHO
C OIIO31aHreEM He OoJiee 4eM Ha 2 HEIEIH

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoaneHus sHanus: OneHka 4 («XopoIoy), ecau 3aaHue MOTy4eHO
C OIO3/IaHKMEM He OoJiee ueM Ha 3 HeIeau

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHka 3 («yJI0BIETBOPUTEIBHOY), €CITU
3aJIlaHue TIOJTYICHO C OMO3aHreM OoJiee ueM Ha 3 HeIeau

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OneHka 2 («HeyI0BICTBOPUTEIIEHOY), €CITH
3a/laHUEe HE BBIIOJHEHO
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KM-2. KM-2
Onucanue MKaJbI OEHHBAHUSA

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuku evinoneHus 3uanusa: OueHka 5 («OTIUYHOY), €CIIU 33/1aHUE TTOIYUYEHO
C ono3/iaHueM He OoJiee YeM Ha 2 Hellenu

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OueHka 4 («xopoluioy), €clid 3aJ1aH1e MOTy4YeHO
C ono3iaHueM He OoJiee yeM Ha 3 Helenu

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: Onenka 3 («yIoBIETBOPUTEIBHOY), €CITH
3aJJaHKe TIOJYYCHO C OI037aHueM OoJiee YeM Ha 3 Hellenu

Oyenka: 2
Onucanue xapakxmepucmuxu evinoineHus sHanusa: OneHka 2 («HeymI0BISTBOPUTEILHOY), €CITU
3aJJaHUE HE BBITIOJTHEHO

KM-3. KM-3
Onucanue MWKaabl OLCHUBAHUSA

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu 8vinoanenus sHanusa: OneHka 5 («OTINYHOY), €ClIU 3a/laHue TOTYyYeHO
C OIIO3JaHHMEeM He 0oJiee yeM Ha 2 HeASIu

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku goinonnenus 3uanus: OneHka 4 («XopoIIo»), eciy 3aJaHue NoJy4eHO
C OIIO31aHHeEM He OoJiee 4eM Ha 3 HEIEH

Oyenka: 3
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka 3 («yJI0BIETBOPUTEIBHOY), €CITU
3a/IaHKe MOJYUYEHO C OT03/IaHueM 0oJiee YeM Ha 3 Henenn

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OneHka 2 («HeyI0BICTBOPUTEIILHOY), €CITH
3aJIaHiE HE BBITTOJIHECHO

25



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
OIMIIUPUYECKUM 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 3MIOpHI pacrpe/ieNeHus MOJIHOTO JaBIE€HUS U CKOPOCTH B IONEPEUHBIX
CEUEHHSIX KaHalla, OTPAKAIONINX HATMYHE MECTHBIX IOTEPh SHEPTHH

6. IlocTpoeHO BEKTOpHOE MOJ€ CKOPOCTEH U JMHUU TOKA B MPOJOJIBLHOM CEYEHHUHU KaHala;
7. Tlocrpoens! 3D nuHUN 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 peKOMEHJAMK 10 KOPPEKTUPOBKE HACTPOEK YMCICHHOTO MO/IEIMPOBAHUS B
Clly4ae MOTPeIIHOCTH YUCIEHHOT0 MojenpoBanus 6omuee 10%.

12. TlocTpoeHa BUXpeBas CTPYKTypa MOTOKa

IIpouenypa nposenenust

DK3aMeH IMPOBOAUTCA B YCTHOﬁ (I)OpMC, BKIIFOYACT TCOPCTUUCCKUC BOIIPOCHI U 3alaHUC. K 9K3aMCHY
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 OUCUUNIUHDL

1. Komnerenunss/Muankarop: UJ{-1nk-2 [IpoBoaut HayuHble uccie0BaHUS C IPUMEHEHUEM
METO0B MaTeMaTHYECKOro U (PU3NUYECKOr0 MOJIEIMPOBAaHNUs, 00pabaThIBaeT U HHTEPIPETUPYET
IIOJIy4YEHHBIE PE3YJIbTAThI

Bomnpocel, 3axanus
1.0OTpsIB morpanudHOTO ciost. CriocoObl MpeA0TBpAIeHUsT OTPBIBA TOTOKA
2.ANTOPUTM MIPOBENICHUSI BUPTYAIbHBIX TUAPOTa30AMHAMHYECKUX KCIIEPUMEHTOB
3.YcnoBusi BUPTYyaJIbHOTO SKCIIEPUMEHTA

4.HpOBeCTI/I BI/IpTyaJ'IBHHﬁ OKCIICPUMCHT 110 MOACIUPOBAHNUIO TCUCHHUA B KaHAJIC C BHEC3aIIHBIM

CYXXEHHEM H €ro HaNpsHKeHHO-Ae(OPMUPYEMOTO COCTOSIHUS CO CIEAYIOIIUMHU PEeKUMHBIMU U
reOMETPUYECKUMH XapaKTePUCTUKAMMU:

ITapamerp 3HayeHHe
BryTpennmii tuamerp npeakirodeHHoro kanana | D1 = 60 mm
BryTpenHMi TuamMeTp KaHaiia mocje Cy>KeHHUs D2 =27 mm
JlnvHa npeaBKIIOYEHHOTI0 y4acTKa KaHaja 11 =280 mm
JnvHa ydacTka kaHaja 1nociie CyKeHHUs 12 =300 MM
TonmuHa CTEHOK KaHana 2 MM
Uwncno PeliHonb/ca B KaHae 40 000
Temnepatypa pabodeli cpeipl Ha BXOJE 20 °C
JlaBieHue Ha BBIXOJIC U3 KaHaJla 1 atm

[Tpu mpoBeIeHUH BUPTYAIBHOTO SKCIIEPUMEHTA JTOJDKHO OBITH BBITIOIHEHO:

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

2. O06o0cHOBaH BBIOOP XapaKTEPUCTUK pacU€THON CETKH HCCIIeAyeMOil MOoenH;

3. OOocHOBaH BBIOOp YCIOBHUII MPOBECHHUS BUPTYaJTILHOTO DKCIIEPUMEHTA;

4.  TlocTpoeHBbl SMIOPHI pacrpe/ieNeHus MOJIHOTO JaBIEHUS U CKOPOCTH B MPOJIOJILHOM
CeUCHHH KaHaa;

5. TlocTpoeHsl 3MIOpPHI pacrpe/ieNeHus MOJIHOTO JaBJIEHUS U CKOPOCTH B MONEPEUHBIX
CEUEHHSIX KaHaJla, OTPAKAIONINX HATMYHE MECTHBIX IOTEPh SHEPTHH

6. IlocTpoeHO BEKTOpHOE MOJe CKOPOCTEH U JMHUU TOKA B IPOJOJIBLHOM CEYEHHUHN KaHala;
7. Tlocrpoensl 3D nuHUM TOKa B KaHAJIE;

8.  IIpoBeneH aHanmu3 CTPYKTYphl TEUEHUS B KaHAJIE,

9.  Onpenener Ko3hGUITUEHT THAPABINICCKOTO COMPOTHBIICHUS IO PE3yIbTaTaM
BUPTYaJIbHOT'O SKCIIEPUMEHTA,

10. Ompenenena MOrpemIHOCTh YACICHHOTO MOJIEIIMPOBAHMS TEYCHHUS B KaHAJIE,

11. Pa3paboTaHbl peKOMEHJAIMH IO KOPPEKTUPOBKE HACTPOEK YMCICHHOTO MOAETHPOBAHHUS
Clly4ae MOTPeIIHOCTH YUCIEHHOT0 MojennpoBanus 6omnee 10%.

12.ITocTpoeHa BUXpeBasi CTPYKTypa MOTOKa

B

5.I1poBecTu BUPTyalbHbBIN IKCIEPUMEHT IO MOJIETUPOBAHUIO TEUEHUS B KOH(Y30pHOM KaHale

n €ro HaHpH)KCHHO-,Z[e(I)OpMI/IpyeMOFO COCTOSAHUA CO CICAYIOINUMU PC)KUMHBIMUA U
TCOMETPUICCKUMHU XAPAKTCPUCTUKAMMU

ITapameTp 3HayeHue
JuameTp BXOAHOTO CeYeHUs D1 =30 mm
OTHOIIIeHHE TUIOIIAN BBIXOAHOTO ceueHus K BxogaHomy | =0,39

Yron cy)xeHus: KOHPy30pa a=50°
JlinHa y4yacTka KaHaja /10 KoHby3opa 11 =20 mm
JlnrHa y9acTka KaHaja nocie KoHdy3opa 12 =100 mm
TosmuHa CTeHOK KaHaia 2 MM
Yucao Pelinonsica B kaHajie 20 000
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TemmnepaTypa paboueli cpenpl Ha BXOJE 20 °C
JlaBieHne Ha BBIXOJIC U3 KaHANA 1 atm

[Tpu npoBeneHnU BUPTYAIBHOTO SKCIEPUMEHTA JI0JKHO OBITh BBIIIOJIHEHO:

1. Onpenenen ko3 HUIUEHT TUAPABINISCKOTO CONPOTUBIICHHUS, OIICHEHHBIH 110
SMIIUPHUUECKUM (HOopMyIIam;

2. O60CHOBaH BBIOOP XapaKTEPUCTUK PACUCTHON CETKH UCCIIETyeMON MOJIEINH;

3. O60cHOBaH BBIOOP YCIOBHI MPOBEICHUS BUPTYAIbHOTIO IKCIIEPUMEHTA;

4. TlocTpoeHsl AMIOPHI pacIpeeIeHUs] TIOJHOTO AABJIEHUS U CKOPOCTH B IIPOJOJILHOM CEYEHUH
KaHaja;

5. ITocTpoeHbI 31I0phl pacipeiesieHUs OJHOTO TABIEHUSI U CKOPOCTH B IOIIEPEUHBIX
CEUCHHUAX KaHala, OTPAXKAIOIIUX HAJIMYHE MECTHBIX IOTEPh SHEPTUU

6. IlocTpoeHO BEKTOPHOE I10JIE CKOPOCTEH U IMHUM TOKA B MPOAOJILHOM CEYEHUH KaHaJa,

7. IToctpoens! 3D nuHMM TOKa B KaHAJIE,

8. IlpoBeneH aHaIN3 CTPYKTYpPHI TEUCHUS B KaHAJIE;

9. Onpenenen korhHUIKUEHT TUAPABINYECKOTO COMPOTUBIICHUS MO PE3yIbTaTaM
BUPTYaJIbHOI'O SKCIIEPUMEHTA;

10. Ompenenena NOrpenIHOCTh YUCICHHOTO MOICTTUPOBAHUS TEUCHUS B KaHAJIE;

11. Pa3paboTraHbl peKOMEHIaLUU 10 KOPPEKTUPOBKE HACTPOEK YUCIEHHOI'O MOJIETUPOBAHUS B
CJIy4ae MOTPeIIHOCTH YUCIEHHOT0 MojienupoBanus 6omnee 10%.

12. TlocTpoena BUXpeBasi CTPYKTypa MOTOKa

Matepuanbl /151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Tun TeueHus, XxapakTepU3yIOIIHICS HEYTOPSIOUYCHHBIM (XaOTUYHBIM) TBUXKEHUEM YaCTHIL
KUJKOCTH:
OTBeTHI:
1. mamMuHaApHBII
2. TypOyICHTHBIN
3. mepexoIHbII
BepHnrriit otBeT: 2
2.Cwuna, cBsi3aHHAs C TIEpEMENIMBAaHUEM Pa3IMUYHbIX 00EMOB KUKOCTH, CIOCOOCTBYIOIIAS
00pa30BaHMIO B MOTOKE CTPYKTYPHBIX HEOJHOPOTHOCTEH:
OTBeTsI:
1. cuna Tpenus
2. cuna BA3KOCTHU
3. ueHTpoOexxHas cuiia
4. cuna uHEpUUU
BepHnplii otBeT: 4
3.Beipaxenue 11 CUITbI HHEPIIMH B TIOTOKE:
OTBeThI:
1.pU
2.pU
3.uU/D
4.UD /v
Bepuniii otBeT: 1

2. Komnerenuust/Muaukarop: M/1-2nk-2 PazpabateiBaeT mpOeKTHO-KOHCTPYKTOPCKUE U
TEXHOJIOTMYECKUE PELIECHUs C IPUMEHEHUEM COBPEMEHHBIX CPEACTB KOMIIBIOTEPHOTO
MOJICJINPOBAHUSA

Bonpocsl, 3aganus
1.Knaccudukarust THIOB THIPOTAa30ITMHAMUYECKUX TeUECHUN

2 Knaccudukanus TupaBIndecKux MOTephb
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3.Meronuka onpeneneHus moTeph AaBICHUS IS MPSAMON TPyObl TOCTOSTHHOTO CEUYEHUS U

KaHaJjla C BHE3AIIHBIM paCIINPCHUEM

4.BszkocTh B oTokax. KacarenbHble HapsKEHUS B IOTOKE

5.Cuibl MHEPIUU U CUIIBI BA3KOCTH B IoTOKe. Hucno PeliHonbaca

6.ITorpannunsiii cnoii. [Ipoduie ckopoctu. TypOyneHTHbIE HAPSYKEHHS B TOTOKE
7 Ilepexon k TypOyJIeHTHOMY OTPaHUYHOMY CJIOIO HA IJIOCKOH IJIaCTHHE

8. Kimaccudukarysi rpaHUYHBIX YCIOBHHA

9.IlpoBecTu BUPTYaIbHBIN IKCIEPUMEHT M0 MOJICTTMPOBAHUIO TEUCHHUS B KaHajle C BHE3AIMHBIM
pacIIMpPeHUEM U €r0 HAPsHKEHHO-IEPOPMUPYEMOTO COCTOSIHUS CO CICAYIOIUMU PEKUMHBIMU

N TCOMETPHUYCCKUMU XapaKTCPHUCTUKAMMU:

ITapamerp

3HaueHue

BHyTpeHHUI 1HaMeTp NpeBKIYEHHOr0 KaHala

D1 =30 Mm

BHyTpeHHUI 1HaMeTp KaHaja Nocie pacluupeHust

D2 =70 mm

I[J'II/IHa MNPCABKJIIOYCHHOI'O Y4aCTKa KaHajla

11 =280 mMm

I[J'H/IHa Yy4acCTKa KaHajia IOoCJIC paClIMpPCHHUA

12 =250 mm

TommuHa cTEeHOK KaHajIa

2 MM

Yucno PeliHonpaca B kaHaIe

50 000

Temnepatypa pabodeli cpeipl Ha BXOJE

20 °C

JlaBiieHne Ha BbIXOJIE U3 KaHaJla

1 atm

[Tpu npoBeneHnN BUPTYaIbHOI'O AKCIEPUMEHTA JI0JKHO OBbITh BBIIIOJHEHO:
1. Onpenenen k03pGUIUEHT THAPABINIECKOTO COMPOTUBIICHUS, OLIEHEHHBIN 1O

IMIIUPUYECKUM (POopMyIiam;

2.000cHOBaH BBIOOP XapaKTEPUCTUK PACUETHOM CETKU MCCIEAYeMOM MOJICIIH;
3.0060cHOBaH BBIOOp yCIOBUIl IPOBEACHUS BUPTYaIbHOI'O SKCIIEPUMEHTA;
4. TTocTpOoeHBI SIIOPBI PACTIPEICIICHHS TIOJHOTO JAAaBJICHUS U CKOPOCTH B IIPOIOJILHOM CEUCHHU

KaHaja;

5. HOCTpOGHH SIIOPBI pACIIPpCACIICHUS ITOJITHOT'O JAaBJICHUA U CKOPOCTHU B IMOIICPCUHBIX
CCUCHUAX KaHaJIa, OTpaXarollnX HATMYUC MCCTHBIX IMTOTCPb SOHCPIUn
6. HOCTpOCHO BCEKTOPHOC I10JIC CKOpOCTCfI W JIMHUU TOKAa B IPOJOJIbHOM CCUCHUHN KaHalla;

7. Ioctpoensl 3D nuHMUM TOKA B KaHAJIE;

8. IIpoBeeH aHanu3 CTPYKTYphl TEUCHUS B KaHATIE;
9. Omnpenenex KOAPHUITUSHT TUAPABINICCKOTO COMPOTUBIICHUS TI0 PE3ybTaTaM

BUPTYAJIBHOT'O OKCIICPUMCHTA;

10. Onpenenena NOrPeNIHOCTh YHCICHHOTO MO/ICTTMPOBAHUS TCUCHHS B KaHAJIE;
11. ITa3zpaboTaHbl peKOMEHJAIMH IO KOPPEKTUPOBKE HACTPOEK YMCICHHOIO MOAETUPOBAHUS B
Clly4ae MOTPeIIHOCTH YUCIEHHOT0 MojenrpoBanus 6omee 10%.

12. [TocTpoeHa BUXpeBasi CTPYKTypa MOTOKa

10.ITpoBecTH BUPTYyaIbHBIN IKCIIEPUMEHT 10 MOJICTTUPOBAHUIO TEUCHUS B KaHAJIE C BHE3AITHBIM
pacuIMpeHHeM U ero HampsHKEHHO-IePOPMUPYEMOTO COCTOSIHUS CO CIAEAYIOLUUMH PEeXKUMHBIMU

N TCOMCTPUYCCKUMU XAPAKTCPHUCTUKAMMU:

ITapametp

3HaueHue

BHyTpeHHUH AraMeTp NpenBKIOYEHHOT0 KaHaja

D1 =30 mm

BHyTpeHHU AuaMeTp KaHaja Mmocje pacliipeHust

D2 =70 mm

JluHa npeaBKIIOYEHHOT0 yYacTKa KaHalia

11 =80 MM

JUinHa yyacTka KaHajia [10cje paclIipeHus

12 =200 mMm

TomnmuHa cCTEeHOK KaHaia

2 MM

Yucno Pelinonbaca B kaHae

70 000

TemnepaTypa paboueli cpenibl Ha BXOAE

20 °C

JlaBiieHne Ha BbIXOJIE U3 KaHaJla

1 atm

[Tpu npoBeneHnN BUPTYaIbHOTO HKCIEPUMEHTA JI0JKHO ObITh BBIIIOJHEHO:
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1. Onpenenen ko3P PHUIHUEHT IUIPABINIECKOTO COMPOTUBIICHNUS, OLICHEHHBIN O
SMITUPUYECKUM (POpMYyIIaMm;

2. O60CHOBaH BBIOOP XaPAKTEPUCTUK PACUCTHOMN CETKH UCCIIEyeMON MOJICTIH;

3. O60cHOBaH BBIOOP YCIOBHI MPOBEICHUS BUPTYAIbHOIO IKCIIEPUMEHTA;

4. TlocTpoeHsl AMIOPHI pacIpeeIeHUs] TIOJHOTO AABJIEHUS U CKOPOCTH B IIPOJOJILHOM CEYEHUH
KaHaja;

5. IlocTpoeHsl anI0psl pacrpeaeaeHus MOIHOrO JaBIE€HUS U CKOPOCTH B IIOIEPEYHBIX
CEUCHHUAX KaHala, OTPAXKAIOIINX HAIMYME MECTHBIX OTEPh SHEPTUU

6. ITocTpoeHO BEKTOPHOE IT0JIE CKOPOCTEH U IMHUM TOKA B MPOJOJIBHOM CEYEHUH KaHaJa,

7. Iloctpoensl 3D nuHUM TOKA B KaHAJE;

8. IlpoBeneH aHaIN3 CTPYKTYpPHI TEUCHHUS B KaHAJIE;

9. Onpenenen ko3hHUIKUEHT TUAPABINYECKOTO COMPOTUBIICHUS MO PE3yJIbTaTaM
BUPTYaJIbHOI'O SKCIIEPUMEHTA;

10. OmnpeneneHa NOrpenIHOCTh YUCICHHOTO MOICTIUPOBAHUS TEUCHUS B KaHAJIE;

11. Pa3paboTtaHbl peKOMEHAALNN 10 KOPPEKTUPOBKE HACTPOEK YHUCIEHHOI'O MOJICTIUPOBAHUS B
CJIy4ae MOTPEeIIHOCTH YUCIEHHOT0 MojenupoBanus 6omnee 10%.

12. TlocTpoena BuXpeBasi CTpyKTypa IMoTOKa

Matepuanbl 1Jis1 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Kak Ha3bpIBaeTCS MOCTAHOBKA MOJICTUPOBaHUS (DU3HUECKUX MPOIIECCOB
(TruaporazouHaAMHYECKHX, TEIIIOMAacCOOMEHHBIX ), IIO3BOJISIONIAs COKPATUTh 00bEM
pacdeTHOM 00JIacTH:
OTtBeTsI:
1. ocecummeTpuuHas
2. nepuoanvHas
3. ynporieHHas
Bepnbsiit otet: 2
2.B xakom KaHaje BO3MOXHO MCIOIb30BaTh MOCTAHOBKY YUCICHHOTO MOJICTUPOBAHUS
(bU3HYECKUX MPOIIECCOB, MO3BOJISIONIEH COKPATUTh HA PACYETHON 001acTH:
OTBeTHI:
l.cucTema oxJaxaeHus JOMaTKU ra30BOU TypOUHBI
2. YTIIOBOU peryIUpYIONIUH KlanaH
3. MoJieNb KaHalla OXJIaKICHHS MPSIMOYTOJIbHOTO CEYCHHUSI
4. MoJIeTh KaHalla OXJIAXKICHHS TPEYTOJIbHOTO CEYCHUS
Bepwusliii otBeT: 3
3.IIpu kako#t CUMMETPHH MOTOKA B KaHAJIE KPYTJIOTO CEYEHUsI BO3MOXKHO MCITOJIH30BaTh
YIPOLIEHHYIO TOCTAHOBKY MOJIETUPOBAHUS:
OTBeTHI:
1. oxpyxHas
2. panuanbHas
3. TuHelHas
Bepnsiit otBet: 1

II. Onucanue wkanvl oueHusanus

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku 6blnoJHeHus 3nanus: Paborta BBINOIHEHA B paMKax "TPOBUHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, YETKO CHOPMYINPOBAHHBIE OCOOCHHOCTH MPAKTUYCCKUX PEIICHHUI

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15
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Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIIOTHEHA B paMKax "6a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTepuana ecTh He3HAUUTEIbHbIE
HEJIOCTATK!

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAs 4acTh 3aJjaHus BBITIOJIHEHA BEPHO

Ouenka: 2
Onucanue xapaxmepucmuxu vinoiHeHus 3nanus: Pabora He BBIIIOJIHEHA WIX BBITIOJTHEHA
MPEUMYIIIECTBEHHO HEMPABUILHO

II1. IIpaguna évicmaegnenus umo2o80i OYeHKu no Kypcy

OueHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM O OalIbHO-PEUTHHTOBOW CHUCTEME IS
crynearoB HUY «MOW» Ha ocHOBaHWY 3a4€THOM M 9K3aMEHAIIMOHHON COCTABJISIIOLINX

2 cemecTp
dopMa NPOMEeKYTOUYHOM aTTecTalumM: JK3aMeH
IIpumep Onsera

buner Nel

1.YTto Takoe rpaJiueHT TeMIepaTypbl U Ky/la OH HalpaBJieH?

2.0numTe METOAMKY pacueTa yucia Hyccenbra a1 oxiax1aeMoro kaHajuia Ipou3BOIbHON
(hOpMBL.

3.Pa3zpaboTaTh aBTOMAaTU3UPOBAHHBIN AITOPUTM OOPAOOTKHU pE3yabTaTOB YNCICHHOTO
MOJIEIMPOBAHMS TPOLIECCOB TEMI000MeHa B KOHCTPYKTHUBHBIX 3JIEMEHTAX YHEPTeTHUECKUX
YCTaHOBOK

IIpoueaypa nposenenust

DK3aMeH IPOBOAUTCS B YCTHOM (hopMe, BKIIIOUAET TEOPETUUYECKUE BOMPOCH U 3a7anue. K sk3ameny
JIOIIYCKAOTCS CTYJIEHTBI, YCIICIIHO BBINOIHUBIINE U 3alIUTUBILNE BCE KOHTPOJIBHBIE MEPOIIPUATHS

L. Ilepeuenv Komnemenyuit/uHOUKAMOpPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbH AN 08
0CGOCHUA OUCUUNIUHDL

1. Komnerenumnst/Muankarop: UJ{-1nk-2 [IpoBoauT HayuHble UCCIEIOBaHUS C IPUMEHEHUEM
METO/I0B MaTeMaTHUECKOT0 U (PU3UUYECKOT0 MOJIEIMPOBAHUS, 00pabaThIBaeT U HHTEPIPETUPYET
MOJIy4YEHHBIE PE3YJIbTaThl

Bomnpocel, 3axanus
1.YT0 Takoe rpaiueHT TeMIlepaTypbl U Ky/1a OH HallpaBJeH?
2.IlepeuncnuTe TOCTOMHCTBA H HEAOCTATKU METO/1a KOHEUHBIX 3JIEMEHTOB 10 CPABHEHUIO C
MPOYMMH METOJIaMHU YHCIICHHOTO perieHus AuddepeHmaibHbIX YpaBHEHUN B YaCTHBIX
MIPOU3BOTHBIX
3.0numurre METOIMKY pacdera yncia HyccenbTa s oXJtak1aeMoro kaHaia IpOu3BOJIbHOM
bopmbI
4.Ha30BHTE OCHOBHBIEC BHJIBI 1 OCOOCHHOCTH MCTIOJIB3YEMBIX MPU METO/I€ KOHEUHBIX Pa3HOCTEH
Pa3HOCTHBIX CXEM
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5.0numuTe nocae10BaTeIbHOCTh CO3/IaHuUs alropuTMa 00pabOTKH Pe3yIbTaTOB PACUETOB C
ucnonp3zoBanueM Ansys CFD-Post Ha mpumepe pacdera koadduiimenTa TermiooTaauu B
OXJIAXKJAEMOM KaHaJIe

6.0Cy1IeCTBUTh YUCICHHOE MOJICTTMPOBAHHE MIPOLIECCOB TEIJI00OMEHA B KOHCTPYKTHUBHBIX
AJIEeMEHTaX SHEPreTUUECKUX YCTaHOBOK

7 Ilpoananu3upoBaTh BIMSHUE KJIFOUEBBIX [TAPAMETPOB Ha OCHOBHBIE TEILIOTHAPABINUECKHE
XapaKTEPUCTUKU JIEMEHTOB YHEPreTUUECKUX YCTAaHOBOK

2. Komnerenuust/Mugukarop: NI-2nk-2 Pa3padaTeiBacT MpOEKTHO-KOHCTPYKTOPCKUE U
TEXHOJIOTHYECKHUE PEIICHUS C TPUMEHEHUEM COBPEMEHHBIX CPECTB KOMITBIOTEPHOTO
MOJIEJTUPOBAHUS

Bonpocel, 3aganus
1.Ilepeuncnure 3aBUCMMOCTH TEIUIOPU3MUECKUX CBOUCTB KUIKOCTH, KOTOPbIE HEOOXO MO
3aaBaTh MPH CO3/1aHUH cOOCTBEHHOTO BemlecTBa B Ansys CFX st perenust
THJIPOra30JUHAMUKHU U TeII000MeHa?
2.Ha30BHUTE OCHOBHBIE METO/IbI YUCICHHOTO PEeIIeHHs qU(PepeHIINaTbHBIX YPABHEHNUH B
YaCTHBIX TPOU3BOJHBIX
3.Kakoii mapamerp, yKka3blBaeMblil B HacTpoiikax pemiarens Ansys CFX, oObiuHO He
YUUTBIBACTCS [IPU MOJICJIMPOBAHUH ITPOLIECCA BBIHYKACHHOM KOHBEKIIUH, HO 0053aTEJIbHO
3a[aeTCs IPY MOJICTTUPOBAHHUH MIPOIIECCA €CTECTBEHHON KOHBEKIIUH?
4.IlepeurciuTe OCHOBHBIE BU/IbI TEINIOOOMEHA U MOSICHUTE NPUYMHBI IPOTEKAHUS
TEIJIO00OMEHHBIX MPOIECCOB
5.B ueM oTiMums conpsKEHHOM U HECONPSXKEHHOW OCTaHOBOK 3a/1a4M TEII000MeHa?
6.ChopmynupoBaTh MOCTAHOBKY 3a/1a4d MPOTEKAIOIINUX B AJIEMEHTaX SHEPTeTUUECKOTO
000py10BaHUs TEMI000MEHHBIX IPOIIECCOB: BHIOPATh MOIXO K MOJIEIMPOBAHUIO
(compsiKEHHBIH, HECOTPSHKEHHBIN ), 3a/1aTh KOA(PPHUIIMEHTHI (PU3NIECKUX YPaBHEHUI, a TAKKe
IpaHUYHBIE U HaYaJIbHbIE YCIIOBUS, ONPEAEIUTh NOIXO0/bI K pacueTy CBOMCTB MaTepUalioB U
TETUTOHOCHUTEJICH) POTEKAIOINX B 3JIEMEHTaX YHEPTETHUECKOT0 000pyI0BaHNUS
TEMI000MEHHBIX MPOIECCOB
7.PaccunTaTh OCHOBHBIE TEIUIOTUAPABIMYECKIE XapaKTEPUCTHKH 2JIEMEHTOB DHEPTETHUECKUX
YCTAHOBOK IPY PA3JIUYHBIX peXXUMaxX paboThI
8.ITocTponTh 00BEMHYIO HECTPYKTYPUPOBAHHYIO PACUETHYIO CETKY ITOTOKA, OMBIBAIOIIIETO
CTEHKH 3JIEMEHTOB YHEPreTHUECKOro 000py10BaHUs

II. Onucanue wkanvl ouenueanus

Oyenka: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 85
Onucanue xapakmepucmuku 6blnoHeHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI 1aHbI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku 6blnoHeHus 3uanus: PaboTa BelloIHEHa B paMKax "0a30Boro"
YpOBHS. BOJILITUHCTBO OTBETOB JaHBI BEPHO. B yacTh MaTepuana ecTh He3HAUUTEIbHBIC
HEJO0CTaTK!

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6binoiHeHus 3nanus: Paborta BBIMOIIHEHA B paMKax "moporoBoro"”
ypoBHs. OCHOBHasI 4aCTh 33JJaHHs BHIMIOJIHEHA BEPHO. HA BOMIPOCHI YIIIYOJICHHOTO YPOBHS

Oyenka: 2
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Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: PaboTa He BHIIOTHEHA WM BHITOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHHO

1I1. IIpaguna évicmasnenus umo2o80i OYeHKU no Kypcy

OueHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM O OalIbHO-PEUTHHTOBOM CHUCTEME IS
crynentoB HUY «M3OW» Ha ocCHOBaHWU 3a4€THOM M 3K3aMEHAIIMOHHON COCTABJISIIOLINX

3 cemecTp
@DopMa NPOMEKYTOUYHOM aTTecTalumn: JK3aMeH
IIpumep Onsiera

buiner Nel

1.IIpuniun paboTel kamepsl cropanus. Pacripenenenue ko3ppuimeHTs! n30bITKa BO3AyXa M0
30HaM KC. OcHoBHBIE TpeOOBaHMsl, IpeAbsBIsieMble K kKamepaM cropanus ['TY
2.ITocTaHOBKa BHYTPEHHUX M TPAHUYHBIX YCIOBUN MPU MOAEIUPOBAHUU TOpeHus. Beioop
MOJIEJIH JTYYUCTOrO TeI1ooOMeHa

3.Paccunrare agrabaTU4ecKyto TeMIEpaTypy rOpeHus Uit Cxuranusa 1 M3 mpupoaHoro rasa
cocraBa CH4 =94 %, C2H6 = 6 %. Husmas Teruiora cropanus Qu = 8620 kxan/m3
KoaddumenT n3bpiTka OKUCIUTENS IPUHATH paBHBIM o = 1,15. OkucouTens - cMech
KHCJIOPOJIa ¥ YIJIEKUCIIOTO Ta3a (00bemMHast 1odist kucioposa - 40 %). dusnyeckon TernaoTon
TOTIMBA U OKUCIIUTENS MOKHO IIpeHeOpeyb

IIpoueaypa nposenenust

OK3aMeH IIPOBOAUTCA B YCTHOﬁ (bopMe, BKJIIHOYACT TCOPCTUUCCKUC BOIIPOCHI U 3aJlaHHC. K OK3aMCHY
AOIMYCKAIOTCA CTYACHTHI, YCIICIIHO BBIITOJHHUBIINEC U 3allIUTHBIINC BCC KOHTPOJIBHBIC MCPOIIPUATUA

L. Ilepeuens Kkomnemenyuii/uHOUKAmMOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Mnaukarop: U-1nk-2 [IpoBoanuT HayuHbIE HCCIEI0BaHMS ¢ IPUMEHEHUEM
METOJI0OB MaTEMaTUYECKOro U (PU3MUECKOro MOJIEIMPOBaHUS, 00padaThIBaeT U MHTEPIPETUPYET
MIOJIy4YEHHBIE PE3YJIbTaThI

Bonpocsl, 3aganus
1.PaccunTarh agnabaTuyecKylo TeMIIEpaTypy FOpeHus AJisl Ckuranus 1 M3 JOMEHHOTO rasa
coctaBa CO =27 %, H2 =5 %, CH4 = 0,3 %, N2 =55 %, CO2 = 12,5 %, 02=0,2 %, Hu3mas
teruota cropanust Qu = 4070 k/x/mM3, ko3¢ dueHT U30bITKa BO3TyXa MPUHATH PAaBHBIM O =
1,2. Temneparype Bozayxa 200 © C

2. Komnerenuust/Muaukarop: M/1-2nk-2 PazpabatbiBaeT mpoeKTHO-KOHCTPYKTOPCKHUE U
TEXHOJIOTMYECKHUE PEIIECHNs C IPUMEHEHHEM COBPEMEHHBIX CPEICTB KOMITBIOTEPHOTO
MOJEIINPOBAHUS

Bomnpocsl, 3aganus
1.ITpuniun paboTsl kKamepsl cropanus. Pacnpenenenue ko3¢ duimeHTs! n30bITKa BO3AyXa MO
3oHaM KC. OcHoBHBIE TpeOOBaHUs, IpeIbsABIsieMble K kKamepaM cropanus ['TY
2.Tunel ropenovHbIX yCTpoilcTB B kamepax cropanus I'TY. IIpockok v OTpbIB I1aMeHU
3.TeruoBoii OanaHc kamepsl cropaHus. AguadaTuyeckast TeMrnepaTypa ropeHus
4.Knaccuduxkanus miaMeét 1o xapakTepy JIBUKEHUS PEaKLIMOHHON Cpeibl U CTEIeHU
IIpEeABapUTENILHON TOATOTOBKH cMecH. [Ipumepsl
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5.Ilonsitue pponta nuamenu. HopmanbHas 1 peasbHast CKOPOCTb PaclpOCTPAaHEHHUS TUIAMEHH.
@DaKTOpHbI, BIUSIOLIUE HA CKOPOCTh PACIIPOCTPAHECHUS IIJIaAMEHU

6.Knaccudukaus xummueckux peakuuii. ['modanbHbie U 37eMeHTapHble peakuuu. [lonsrue
MOJICKYJISIPHOCTH

7.Cxopoctb xuMuueckoi peakuuu. @opmyna Appenuyca

8.IlocraHOBKa BHYTPEHHUX U T'PAaHUYHBIX YCIOBUHM MPU MOJEIUPOBAHUY ropeHus. Beidbop
pPEaKIMOHHOIO MEXaHU3Ma

9.IlocTraHOBKa BHYTPEHHUX U IPAHUYHBIX YCIOBUU MPU MOAEIUPOBAHUHU TopeHus. Boioop
MOJIETIN TOPEHUs

10.ITocTaHoBKa BHYTPEHHHUX U TPAHUYHBIX YCIOBHI MPU MOJEIUPOBAHUU ropeHus. Beioop
MO/IEIIN JIyYUCTOTO TEIUIO00OMEHA

11.CxonbKo BO3ayXa, KT, TpedyeTcs mojaath Ha cxuranue 200 M3 reHepaTopHOro ra3a cocrana:
CO-29 %, H2 - 14 %, CH4 -3 %, CO2 - 6,5 %,N2 — 45 %, O2 — 2,5 %, ecau k03¢ puueHT
n30BITKA BO3/1yXa paBeH 2,5

12.0npenenuth U30LITOK BO3yXa B MPOAYKTaX ropeHus razooi cmecu coctaBa: CO — 15 %,
C4H10 —45 % 02 — 30 %, N2 —10 %, ecnu kosunment n3obpiTka Bo3ayxa pasex 1,9
13.Hanucars rpaHnyHble YCIOBUS (HA BXOJE) IPU MOAEINPOBAHUM FOPEHUS] METaHa JJIst
CIIETYIOIIUX YCIOBHIA:

KHHETUYIECKOE CKMTaHNEe METaHa ¢ 00OTaIlICHHBIM BO3yX0M (00beMHas 0JIs Kuciaoposa - 50
%). Pacxon metana - 0,1 m3/c. Temnepatypa toruuBa u okuciurens - 20 °C. Koaddunuent
u30bITKa Bo3ayxa - 1,05

14 . Hanucatb rpaHu4yHbIe YCIOBHS (Ha BXO/IE) MPU MOJCIUPOBAHUM TOPEHUS MPOMaHa JIs
CIEAYIOLIUX YCIOBUM:

b dy3noOHHOE COKUTaHUE MPOTIaHa ¢ 00OTAIEHHBIM BO3AYyX0M (00beMHas oISl KUCIOpo/Ia -
45 %). Pacxox niporana - 0,1 m3/c. Temneparypa Toruusa u okuciutels - 20 °C.
Koaddunment n3bpiTka Bo3ayxa - 1,1

II. Onucanue wkanvl oueHueanus

Oyenka: 5
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 85
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI 1aHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku 6binoanenus 3uanus: Pabota BeloIHEHa B paMKax "06a30Boro"
ypoBHsI. BOJIIBIIMHCTBO OTBETOB JTaHBI BEpHO. B yacTh Marepuana ecTb He3HAUUTEILHBIC
HE/I0CTaTKU

Oyenka: 3
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6binoaHeHus 3nanus: Pabora BBIIOIIHEHA B paMKax "Toporooro"”
ypoBHs. OCHOBHasl YacTh 33JJaHHs BBINOJIHEHA BEPHO. HAa BOTIPOCHI YIITYOJIECHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoHeHus 3nanus: Pabora He BBIMIOJIHEHA WX BHITIOTHEHA
MNPpEMMYIICCTBEHHO HEIIPABUIIBHO
1I1. IIpaguna évicmaesnenusn umo2o80i OYeHKU no Kypcy
Onenka ompenensieTcsi B cOOTBeTCTBUU ¢ [lonokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt

crynenroB HUY «MOW» Ha 0CHOBaHUM 3a4€THOM M 3K3aMEHAIIMOHHON COCTABIISIIOLINX
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

3 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

3ammTa KypcoBhIX padOT MPOBOJUTCA B CIELUAIBHO OTBEICHHOE BPEMS B COCTaBE KOMHCCHUH,
COCTOALIEH MUHUMYM M3 JIBYX NpernojaBareieid. 3alura COCTOUT U3 JOKJIa/1a CTYAEHTa 110 TeMe
KypcoBOil paboThl Ha 5-10 MUHYT U OTBETOB Ha BOIIPOCHI WIEHOB KoMuccuu. Ha 3amure crynenty
HE00X0/IMMO MOKa3aTh 3HAHUE TE€Mbl, CTEIICHb OBJIAZICHNUs HAYYHbIM METOJIOM MBIIIJICHHUS,
JIOTHYECKUM U CTATUCTHYECKUM aHAIN30M HCCIIETyEeMBIX POOIeM, CTIOCOOHOCTHIO K
CaMOCTOSITEJIbBHOMY Hay4YHOMY TPYAY, YMEHHME YETKO U SCHO U3JaraTb CBOM MBICJIH, B TOM YHUCIIE
IIPU OTBETaX Ha BOIPOCHI YJIEHOB KOMUCCUU

11. Onucanue wikanvt ouenusanus

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: CTYACHT MPOJEMOHCTPUPOBAI B paboTe
AJIEMEHTBI HAyYHOT'O TBOPYECTBA, MIPEUIOKUI CAMOCTOSITEIIbHBIC BBIBOJIBI, TIPEACTABUI
apryMEHTUPOBAHHYIO KPUTUKY U MTPOBEJ CAMOCTOSITEIILHBIN aHaIn3 (JaKTHIECKOT0o MaTepuasa Ha
OCHOBE INTyOOKHX 3HAHUH HAYYHO-TEXHHUECKOM JIUTEPATYPHI 110 TEME, IOATOTOBUII paboTy B
MTOJIHOM COOTBETCTBHH C TIpaBHIIaMHU 0()OPMIICHUS, Tl MPaBUIIbHBIC OTBETHI HA HE MECHBIIIE YeM
90% BOMPOCOB YJIECHOB KOMHCCHH

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucarnue xapakxmepucmuku bINOJIHEeHUs: 3HAHUsL: CTYJCHT BBITIOIHWI paboTy Ha JTOCTATOYHOM
TEOPETUIECKOM YPOBHE, MMOJTHO U BCECTOPOHHE OCBETUII BOIIPOCHI TEMBI, HO HE
MIPOJIEMOHCTPHUPOBAN JJOJKHOW CTETICHH TBOPUYECTBA, CTOJIKHYJICS CO CIIOKHOCTSIMU
apryMEeHTHPOBAHHO OTCTAaUBATh CBOIO TOUKY 3peHUs, 0hopMuI paboTy ¢ HE3HAUYUTEIbHBIMU
omuOKamu, Jajl TpaBUJIbHBIE OTBETHI HA HE MEHbIIE YeM 75% BOMPOCOB WICHOB KOMHCCHHU

Oyenka: 3
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakxmepucmuxu 8bINOJIHeHUs 3HAHUA: CTYIEHT B paboTe MPOeMOHCTPUPOBAI 3HAHUE
TEOPETUIECKOT0 MaTepraa 1o pacCMaTpUBaeMON TeMe, HO HE MTPOSIBIJT YMEHHUE JIOTHUECKU
CTPOMHOTO UX M3JIOKEHHS, CAMOCTOSTEILHOTO aHAlIN3a UCTOYHUKOB, MPEJCTaBUII OTJEIbHBIC
OIMOOYHBIC TIOJIOKEHUS, 1aJl MPAaBUIBLHBIC OTBETHI HA HE MeHbIIe YeM 50% BOMPOCOB WICHOB
KOMHCCHH

Oyenka: 2
Onucanue xapaxmepucmuxu vinoHeHus 3nanus: Pabora He BBIMOJIHEHA WX BHITIOTHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

1I1. IIpaguna évicmaesnenusn umo2o60i OYeHKU no Kypcy
Onenka 3a KypcoBylo paOoTy ompezaensercs B cooTBeTcTBUM c IlonoxeHuem o OauibHO-

peiituHroBoi cucreme ans cryaeHtos HMY «MOW». B mpunokeHue K JUIUIOMY BBIHOCHUTCS
OIICHKA 3a KypCOBYIO paboTy
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