MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 TensiodHepreTuka u TeMI0TEXHHKA

HaumenoBanue oOpa3zoBare/ibHOM nporpamMmmbl: HaykoeMKHe TEXHOJIOTHH M YIIpaBJeHHe HHHOBALMSAMMU B
TeIJI03HepreTuKe

YpoBeHb 00pa3oBaHus: BeIcIIee 00pa3oBaHHe - MATHCTPaTypa

®opma o0yuenusi: Ounasi

OueHo4YHbIE MaTepuajabl
o ITMCIOMIIJIMHE
MO}ICJII/IPOBEIHI/IC IMPpOoUEeCCOB IHEPTETUIECCKUX YCTAHOBOK

MockBa
2024



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn
Bnageney Poranes A.H.

Pa3zpaboTunk Wpermudnratop Rb956badd-RogalevAN-6233a28H A.H. Poranes
COI'JTACOBAHO:

MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
P%]KOBOI[HTGHB w CseneHunn o enagensue L3N M3K A.B.
00pa30BaTEIbHOMN D rev— EypMaKiia AB.
HpOrpaMMbI - Moy Vaenmagmarop __Reebce9dd-BurmakinaAv-003bbda) bypmakuna

MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»

w CseneHunn o enagensue L3N M3K

3aBeHyIOH-IHH . o E; T % Bnageneyu Poranes A.H.
BBINyCKAIOIeH Kaheapoun * Mo - NaerTbnratop RbI56bad4-RogalevAN-6233a280 A.H. Porajes




OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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 Cnoco6eH npuMeHATh HH()OPMAITMOHHBIE TEXHOJIOTHH HAa BCEX CTAIUAX KU3HEHHOTO
LHKJIA HAYKOEMKOH MTPOAYKIUHU
N/I-1 [IpoBoauT Hay4HbIE HCCIAEAOBAHUS C IPUMEHEHUEM METO/I0B MATEMATUYECKOTO U
(GU3HYECKOTO MOJICTMPOBaHUS, 00pabaThIBaCT U HHTEPIPETHPYET MOTYICHHBIC PE3YIbTAThI
NJ1-2 Pa3pabaThiBaeT MPOEKTHO-KOHCTPYKTOPCKUE U TEXHOJIOTUYECKUE PELICHUS C
MIPUMEHEHUEM COBPEMEHHBIX CPEJICTB KOMITBIOTEPHOTO MOJICTUPOBAHMS

2. PIIK-1 CriocoGeH mpuMeHsATh HHPOPMAIIMOHHBIE TEXHOJIOTHH IS TPOBEICHUS HCCICAOBaHUI
B IIPO(heCCHOHANIBHOM 1€ TEIbHOCTH
NJI-1 JlemoncTpupyet 3HaHHEe HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOIb3YEMBbIX B
poeCCHOHAIBHON JEATEIHHOCTH
NJI-2 TIpoBoauT Mcciae0BaHMs C UCIOIb30BaHUEM HH(POPMAIIOHHBIX TEXHOJIOTHI

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peannszanun: KoMnsroTepHOE 3a1aHue
1. KM-2. Ucnonb30oBaHKe NEPUOJUUHON NOCTAHOBKU IIPU MOJIETUPOBAHUU IIPOLIECCOB
TUIPOTa30AMHAMUKHN B KOHCTPYKTHUBHBIX 3JIEMEHTAX SHEPTeTUUECKUX YCTaHOBOK
(KonTponbHas pabota)
2. KM-3. YucneHHOe MOJIEIMPOBAaHUE MPOLIECCOB THIPOTra30IMHAMUKH TP IPOEKTUPOBAHUU
sHepreTudeckux ycraHoBok (KoHTponbHas pabota)
3. KM-5. TeopeTnueckre OCHOBBI YUUCIEHHOT'O MOJIETMPOBAHUS TETJIOOOMEHHBIX MTPOLIECCOB
B BJIEMEHTaX sHeprerudeckoro obopynoBanus (KonrponbHas pabora)
4. KM-6. [Togxos! k pa3pabOTKe pacUeTHBIX MOJIETIEH JJIsI MOJEIHMPOBAHUSI TETNIOOOMEHHBIX
IPOIIECCOB B AJIEMEHTAX dHepreTuyeckoro obopynosanus (KonrponbsHas padora)
5. KM-7. YncneHHoe MOIETMPOBAHUE TEILUIOTMAPABINYECKHUX IIPOLIECCOB B KOHCTPYKTUBHBIX
3JIEMEHTaX dHepreTudeckux ycTraHoBok (KoHTposbHas pabora)
6. KM-8. AHanu3 TernaorupaBIndeckix IpoLecCOB B KOHCTPYKTUBHBIX JIEMEHTaX
sHepreTudeckux ycraHoBok (KoHTponbHas paboTa)

Dopma peanmszanuu: [TncemenHas pabora
1. KM-1. Pacyer notepb AaBIeHHs B TUMOBBIX KaHaJaX YHEPTeTHUECKOro 000py10BaHUs
(KontponpHnas pabota)
2. KM-10. ITocTaHOBKa TpaHUYHBIX YCIOBUU PU MOJECTUPOBAHUH TOMOT€HHOTO TOPEHUS
(KontponpHas pabota)
3. KM-11. MeTo/1bl YMCAEHHOTO MOJICIMPOBAHUS MPOLIECCOB TOPEHUS B SHEPIeTUYECKUX
ycranoBkax (TectupoBanue)
4. KM-12. YucnenHoe MOJeTUPOBaHHUE MIPOIIECCOB TOPEHUS MTPU POSKTUPOBAHUHT
sHepreTudeckux yctaHoBok (KoHTposbHas pabota)
5. KM-4. MeToab!l YUCIIEHHOT'O MOJICTUPOBAHUS ITPOLIECCOB TUAPOra30IMHAMUKH,
NPOTEKAIIINX B YHEpreTHIecKknX ycraHoBkax (TectupoBanue)
6. KM-9. IIporieccsl TopeHus B SHepreTudecknx ycraHoBkax (TecTupoBaHue)




BPC aucuunjavHbI

1 cemectp

IlepeyeHb KOHTPOJILHBIX MEPONPUATHI TEKYIIEro KOHTPOJS yCIHeBAaeMOCTH IO

AUCHMILINHE:

KM-1 KM-1. Pacuer noreps JaBiieHUs B THTIOBBIX KaHAJIaX YHEPreTUYECKOTO 000pyI0BaHUS
(KonTpoawsHas pabora)

KM-2 KM-2. Mcnons30BaHue NepUOIUNYHON MTOCTAHOBKY MTPH MOJACIMPOBAHNH TIPOIIECCOB
TUAPOra30MHAMUKHN B KOHCTPYKTHUBHBIX JIEMEHTaX dHepreTndeckux ycranoBok (Konrponphas
pabora)

KM-3 KM-3. YuciieHHOE MOACIUPOBAHUE TTPOIIECCOB TUAPOTa30AMHAMUKH IPU TPOCKTUPOBAHUH
sHepreTuyeckux yctaHoBok (KonTposibHas pabota)

KM-4 KM-4. MeTobl YMCIEHHOTO MOACTUPOBAHUS MIPOLECCOB TMAPOTra30AMHAMUKH, MPOTEKAIOIINX B
sHepreruueckux ycranoBkax (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

Beca KOHTPOJIBHBIX MEPOTIPUSTHI, %o
Nunekc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 4 6 8 12

Pa3gen nucuuImInHbL

TeopeaneCKHe OCHOBBLI MOACIIMPOBAHUA TPOLECCOB
TUAPOTa30JUHAMHUKHN B SHCPICTHYCCKUX YCTAHOBKAX

OCHOBHBIE XApaKTCPUCTUKH T'HAPOTra30ANHAMHUYCCKHX ITPOICCCOB

B DJIEMEHTAX DHEPreTHYECKUX YCTAHOBOK " " " *
TeopeTnueckre OCHOBBI JAMUHAPHBIX U TypOYJIEHTHBIX TEUEHUN + + + +
YuciieHHOE MOAEIINPOBAaHUE IIPOLIECCOB TUAPOra30AMHAMUKH B

OHEPreTUYECKUX YCTAHOBKAX

Meronasl MOAEIUPOBaHUSA THAPOTra30AMHAMUYECKUX IIPOLECCOB + + +
ANTOpUTM ITPOBENEHUS MOJEINPOBAHNS TUAPOTa30AMHAMUYECKUX + + +

MMponecCoOB, OCHOBHELIC STAIlbl

Bec KM: | 15 30 45 10

2 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPUATHI TEKYIIEro KOHTPOJSA YCIHEBAeMOCTH IO

AUCHUILINHE:

KM-5 KM-5. TeopeTnueckue OCHOBBI YHCICHHOTO MOIEIMPOBAHNUS TEJIO0OMEHHBIX MPOIIECCOB B
3JIeMeHTax 3Heprerudyeckoro oobopynosanus (KontponbHas padbora)

KM-6 KM-6. [Togxo/ibl K pa3paboTKe pacueTHBIX MOJIeNel sl MOAETUPOBAHHUS TETII000MEHHBIX
MIPOIIECCOB B 3JIEMEHTAax dHepreTudeckoro oobopynosanus (KonrponbHas padora)

KM-7 KM-7. UucneHHOe MO/IETMPOBAaHNE TEIUIOIUPABIMUYECKUX POIIECCOB B KOHCTPYKTUBHBIX
3JIeMEHTax 3HepreTudyeckux ycranoBok (KonrponpHas pabora)

KM-8 KM-8. AHanu3 TeriorupaBiIndecKiX MpoIeccOoB B KOHCTPYKTUBHBIX DJIEMEHTaX
sHepreTuueckux ycraHoBok (KoHTponbHas paboTa)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.



Beca KOHTPOJIBHBIX MEPONIPUATHIL, %o
Pa3znen nucuuninnHbl ek KM- | KM- | KM- | KM-
KM: 5 6 7 8
Cpoxk KM: 4 6 8 12
TeopeTnueckne OCHOBBI MOJCINPOBAHUS ITPOLIECCOB
TEI1000MEHA B 3HEPI€TUYECKUX YCTAHOBKAX
TeopeTnueckne OCHOBBI MOJEINPOBAHUS ITPOLIECCOB + +
TEIJIONPOBOJHOCTH
Teopernueckrie OCHOBBI MOJIEIUPOBAHUS IIPOLIECCOB KOHBEKIIMH + +
TeopeTnueckne OCHOBBI MOJCINPOBAHUS JTyYUCTOIO + +
TEII000MEHa
YucneHHoe MOJEUPOBaHKE IPOLIECCOB TEINIOOOMEHA B
HYHEPreTUYECKUX YCTAHOBKAX
YuciieHHOe MOAEIIMPOBAaHUE IIPOLIECCOB TEIJIONPOBOAHOCTH + + +
YuciieHHOe MOAEIINPOBAHUE IIPOLIECCOB KOHBEKLIUU + + +
YucneHHoe MOJEIMPOBAaHKE MTPOLIECCOB JIYYHCTOrO TEIIOOOMEHA + + +
Bec KM: | 20 20 30 30
3 cemecTp
IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIEro KOHTPOJSA YCIHEBAeMOCTH IO

AUCIHHUIIJINHE:

KM-9 KM-9. IIponeccsl ropenus B sHepreTudyecknx ycranoBkax (TectupoBanue)

KM-  KM-10. IlocTaHOBKa rpaHUYHBIX YCIOBHUM MPU MOJEINPOBAHUHA TOMOT€HHOT'O TOPEHUs

10 (KonTponbsHas padota)

KM-  KM-11. MeTozbl YHCIEHHOTO MOAEIIUPOBAHNUS ITPOLIECCOB TOPEHUSI B JHEPTETUYECKNX

11 ycraHoBkax (TectupoBanue)

KM-  KM-12. YucneHHoe MO/IETMPOBAaHUE MPOIIECCOB TOPEHMSI IPH MPOEKTUPOBAHUU SHEPTETUUECKUX

12 ycraHoBoK (KoHTponbHas paboTa)

Bujx npomexxyTo4HOI aTTecTaliMy — JK3aMEH.

Beca KOHTpOIbHBIX MeponpusTHil, %
Pas e AMCLHLIHHEI Nunexc KM- | KM- | KM- | KM-
KM: 9 10 11 12
Cpok KM: 4 6 8 12
Teopernueckre OCHOBBI MOJIETUPOBAHUS IPOLIECCOB FOPEHNS B
HHEPreTUYECKUX YCTAHOBKAX
OCHOBHBIE XapAaKTEPUCTHKHU IIPOLIECCOB TOPEHNUS B DJIEMEHTAX + +
HHEPTreTUYECKOr0 000py10BaHHUS
OcCHOBBI TEOPUH FOPEHUS + +
YuciieHHOEe MOAEIINPOBAHUE ITPOLIECCOB TOPEHHUS B
HHEPreTUYECKUX YCTAHOBKAX
MopnenrpoBaHus MPOLIECCOB TOPEHUSI KAK COCTABHASI YaCTh + + +
IIPOEKTUPOBAHUS
OCHOBBI MaTEMAaTUYECKOTO MOJIEIUPOBAHUSI TPOLIECCOB + + +
TOPEHHUS




OCHOBHBIE 3Tallbl KOMIBIOTEPHOI'O MOAEIUPOBAHNE MPOLIECCOB
TOpPEHUS

Bec KM:

10

30

20

40




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 KM-1. Pacuet norepsb aBiaeHMs B TUIIOBBIX KaHalIax
Hay4yHbIE MCCIECJOBAHUS C | METOJbI YIPOIICHHUS sHeprerudeckoro oobopynoBanus (KonrponbHas pabora)
[IPUMEHEHUEM METOJ/IOB | PACUETHBIX MOJEIIEH, KM-2 KM-2. Mcnionb30oBaHu€e NEPUOJIUIHON OCTAHOBKY IIpU
MaTEMaTHYECKOT O U | UCIIOJB3YEMBIX IIPU MOJIETIMPOBAaHUU IPOLIECCOB I'MIPOra30IMHAMUKH B KOHCTPYKTUBHBIX
¢duznyeckoro MOJIETMPOBAHUY TPOLIECCOB | AJIEMEHTaX dHepreTuueckux ycraHoBok (KoHntponbHas pabora)
MOJIEJIMPOBaHUS, TUAPOra30AMHAMHUKH, KM-6 KM-6. [Toaxoas! k pa3paboTKe pacueTHBIX MoJeel s
oOpabarTbIBaeT U | IPOTEKAOLIUX B MOJIETMPOBAHUS TEMIOOOMEHHBIX MPOLIECCOB B 3JIEMEHTAaX
UHTEPIPETUPYET HHEpPreTUYECKUX YCTaHOBKaX | aHepreTuyeckoro odopynosanus (KonrponabsHas pabora)

IIOJIyYEHHBIE PE3YIIbTaThI

METO/IbI YIIPOIICHHUS
pacyeTHBIX MOJIeJIeH,
HCIOJIE3YEMBIX TIPH
MOJIETUPOBAHUU TIPOIIECCOB
TemIoo0MeHa,
MPOTEKAIOIINX B
JHEPreTHYECKUX YCTAaHOBKAX
YMeTs:

HCIIOJIb30BaTh
nH(pOpMaLOHHBIE
TEXHOJIOTHH, TPUMEHSICMBIE
JUTSE MOJIETTUPOBAHUS
MPOIIECCOB TETNIOOOMEHA B
JHEPreTUYECKUX YCTAaHOBKAX
HCITOJIE30BaTh
nH(OpPMaIIMOHHBIE
TEXHOJIOTHH, TPUMEHSICMbIE

KM-7 KM-7. YUncneHHoe MOJIEIMPOBAHUE TEILUIOIMAPABINYECKUX
IIPOLIECCOB B KOHCTPYKTUBHBIX 3JIEMEHTAX YHEPIETUUECKUX YCTAHOBOK
(KontposnbHas pabota)




JUIS. MOJEIUPOBAHUS
MPOIIECCOB
TUIPOTra30AUHAMHUKH B
SHEPTETUUECKUX YCTAHOBKAX

[1K-2 U-2nk»>  Pa3pabateiBaer | 3HaTh: KM-3 KM-3. Yucnennoe MoJIeTMPOBaHHUE MPOILECCOB THAPOTa30IMHAMUKU
IPOEKTHO-KOHCTPYKTOPCKHUE | METO/IbI YUCICHHOIO IIPYU IPOEKTUPOBAHUY 3HEpreTHUYecKnX ycTaHoBOK (KoHTposbHast pabora)
u TEXHOJIOIMYecKHe | MoaenupoBanus npoueccos | KM-4 KM-4. Metoabl 4ncIEeHHOIO MOIEIUPOBAHUS POLIECCOB
pelIeHuss C NPUMEHEHHMEM | TeII00OMeHa, TMJIPOTra30AMHAMHUKH, IPOTEKAIOIINX B SHEPreTHYECKUX YCTaHOBKaX
COBPEMEHHBIX CPEICTB | IPOTEKAOIUX B (TectupoBanue)

KOMITbIOTEPHOT'O sHeprerudeckux ycraHopkax | KM-5 KM-5. TeopeTrueckue 0OCHOBBI YUCICHHOTO MOAEIUPOBAHUS
MOJIETTUPOBAHUS METO/Ibl YUCIIEHHOTO TETIOOOMEHHBIX TPOLIECCOB B 3JIEMEHTAX YHEPreTUIECKOTO 000PYIOBAHHMS

MozenmupoBanus nporeccoB | (KontponwsHas padota)

TUIPOra30AMHAMUKH, KM-8 KM-8. Ananu3 TenjaoruapaBindecKux MpoIeccoB B

MIPOTEKAIOIINX B KOHCTPYKTUBHBIX 3JIEMEHTaX SHEepreTuueckux ycraHoBok (KoHTponbHas

SHEPreTUYECKUX YCTaHOBKax | pabora)

YMersb:

MIPUMEHSITh METO/IbI

YHUCIIEHHOTO MOJEJINPOBAHHUS

MIPOLIECCOB TEMJI000MEHa

IIPU IPOEKTUPOBAHUHI

SHEPreTUYECKUX YCTaHOBOK

MIPUMEHSTh METO/IbI

YHCJIEHHOTO MOJIEJINPOBAHMUS

IIPOLIECCOB

TUIPOTa30AMHAMUKY TTPU

IIPOEKTUPOBAHUH

SHEPreTHYECKUX YCTaHOBOK

PIIK-1 N-1pnk1  JemoHcTpupyeT | 3HATh: KM-9 KM-9. IIporneccsl ropeHus B SHEPTETUUECKUX YCTAHOBKAX
3HaHHE HMHQPOPMAIMOHHBIX | METOJIbl YIPOIIECHUS (TectupoBanue)

TEXHOJIOTH, MCIONb3YyEMbIX | pPACUETHBIX MOJIEIEH, KM-10 KM-10. IToctaHOBKa T'paHUYHBIX YCIOBHI IPU MOJEIUPOBAHUH
B MPOeCCHOHAIBHON | UCTIOIB3YEMBIX MPH romorenHoro ropenus (Kontponbnas pabora)
JESATEIILHOCTH MOJIETUPOBAHUH IIPOLIECCOB

TOpPEHUs, IPOTEKAIIINX B




SHEPTreTUYECKUX YCTaHOBKAX
VYMeTs:

HCII0Ib30BaTh
nH(pOpMaIMOHHBIE
TEXHOJIOTHH, IPUMEHSIEMbIEC
JUTSL MOJICTTUPOBAHUS
MPOIIECCOB TOPEHUSI B
SHEPTreTUYECKUX YCTAaHOBKAX

PIIK-1

NI-2pmk-1 [IpoBout

HCCJICTOBAaHUS
HCIIOIb30BaHUEM
nH(}pOpMaITMOHHBIX
TEXHOJOTHI

C

3HAaTh:

METObI YUCIEHHOIO
MOJICIIMPOBAHUS TPOIIECCOB
TOpEHUs, MPOTEKAIOIINX B
SHEPTEeTUYECKUX YCTAaHOBKAX
YMeTh:

MIPUMEHSATHh METO/IbI
YUCJICHHOTO MOJICITUPOBAHMS
MIPOIIECCOB TOPEHUS TIPH
MIPOEKTUPOBAHUU
SHEPTeTUUYECKUX YCTAaHOBOK

KM-11 KM-11. MeTtoasl Y4MCI€HHOTO MOJICITHUPOBAHUS MPOIECCOB TOPEHUS
B ’HepreTuueckux ycraHoBkax (TectupoBanue)

KM-12 KM-12. YucneHHoe MOAEINPOBAHNE IPOLIECCOB FOPEHUS IpU
IIPOEKTUPOBAHUU SHEPreTHuecKkux yctaHoBOK (KoHTponbHas pabota)




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 BBITTOTHEHNE KOHTPOIBHOW pabOThl OTBOAUTCS 45 MUHYT.

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

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHMpoBaHHBIE pe3yabTaThl 00ydeHus: 1o | Bompockl/3amanust st mpoBEpKU
JUCLUIIIINHE

YMers: UCIIOJIB30BaTh WH(POPMAIMOHHBIE 1.Onpenenure KO3QPUIUEHT OTEPhH
TEXHOJIOTUH, IPUMEHAEMBIE /1151 MOACITUPOBAHUS SHEPIuu B KOH(Y30pHOM KaHalle, pacxo] U
IIPOLIECCOB TUIPOra30AMHAMUKHI B qucyo Maxa Bo BXOJIHOM CEYEHUU NPU
SHEPreTUYEeCKUX YCTaHOBKaX CJIEZYIOUIMX U3BECTHBIX JaHHBIX:

- NuameTtp Bxoanoro cedenus DO = 60 mm.
- OTHOLIEHKE IJIOLIA/IU BXOJAHOTO CEYECHUs
K BBIXOJIHOMY =2.

- Yrou cyxenus koHpy3opa a=16°

- Yucno Peiinonbaca B kanane 50000.

- Temneparypa paboueli cpezibl Ha BXOJe
20 °C.

- JlaBnieHue Ha BbIXO/I€ U3 MoJienu 1 atm

OnucaHue MKaJbI OlleHUBAHUS:

OyeHka. «3a4TEHO»
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OleHKa "3a4TeHO" BBICTABISETCS €CIIN 3aJJaHue
BBITIOJTHEHO MPABWIILHO WU C HE3HAUNTEIbHBIMU HEJI0UeTaMuU

Oyenka: «HE 3a4TCHO»
Onucanue xapaxmepucmuxu evinoineHus sHanus: O1eHKa "He 3a4TeHO" BBICTaBISIETCS €CIH
3aJJaHUE HE BBITIOJHEHO B OTBEJICHHBIN CPOK WIIM PE3YyJIbTaT HE COOTBETCTBYET 3aJJaHUIO

KM-2. KM-2. UcnoJjib30BaHue IEPHOAUYHOM IOCTAHOBKH NPU MOJAEJIMPOBAHUHU
MPOLECCOB rUAPOra3oAMHAMHKH B KOHCTPYKTHBHBIX 3JIEMEHTAX JHEPreTHYeCKUX YCTAHOBOK

®opmbl peaausanun: KomnbroTepHoe 3a1aHne

Tun koHTpoabHOro Meponpusitusi: KourponsHas pabota

Bec koHTposbHOr0 Meponpustusi B BPC: 30

IIpouenypa npoBeaeHUsi KOHTPOJBLHOro Meponpusitusi: CTyIeHTBHl MOJIY4alOT BapHaHT
KOHTPOJIbHOM paboThl. Ha BhIOMTHEHNE KOHTPOJIBbHOI paboThl OTBOAUTCA 45 MUHYT.
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Kpartkoe cogep:xkanue 3aiaHuA:
OpueHTHPOBaH Ha IPOBEPKY 3HAHMSI 10 COOTBETCTBYIOLIEMY pa3zeny IUCIUTUIMHbI

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3arIaHupoBaHHBIE pe3yNabTaThl 00yueHHs | Borpocsl/3amanus s MpOBEPKH
110 JUCLMILIMHE

3HaTh: METOJAbl YIPOUIEHUS] PacUYETHBIX 1.0Onpenenute nyreM YUCIEHHOTO

Mo/ielieH, UCIIOJIb3yEMBIX pu MOJICJINPOBAHUS B IEPUOANYHOMN TOCTAHOBKE

MOJIEITUPOBAaHUH IIPOLIECCOB KO3 PHUIHEHT MOTEPh SHEPTHH B KOHPY30pPHOM

THJPOTra30JMHaMUKH, [POTEKAUIMX B KaHaJle, a TAaKXKe OrPELIHOCTh YUCICHHOTO

HHEPreTUUECKUX YCTaHOBKAX MOJICIIMPOBAHUS TIPH CIECTYIOINX UCXOIHBIX
JTAHHBIX:

- HuameTtp BxoaHoro cedenus DO = 60 mm.

- OTHOILIEHUE TUIOIIAU BXOJHOTO CEYEHHUS K
BBIXOJIHOMY =2.

- Yrou cyxeHnus koHpy3opa a=16°

- Yucno Pelinonbaca B kanane 50000.

- Temmnepatypa paboueii cpenst Ha Bxoze 20 °C.
-JlaBieHre Ha BBIXOJIE U3 MOJIeNH 1 aTMm

Onucanne MKAJbI OIICHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu eblnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM OO'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO, BRIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huodienuii nopoe evinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku 6vinoaneHus snanua: OUueHKa "He 3a4TeHO" BBICTABIISAETCS €CIIU
3a/laHue HE BBIIIOJIHEHO B OTBEACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

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

®opmbl peaausanun: KomnbroTepHoe 3a1aHne

Tun kouTpoabHOro Meponpusitusi: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 45

IIpouenypa npoBeaeHUsi KOHTPOJILHOro Meponpusitusi: CTYyIeHTHl TMOIY4alOT BapHaHT
KOHTPOJIbHOM paboThl. Ha BhIMOTHEHNE KOHTPOIBbHOI paboThl OTBOAUTCSA 45 MUHYT.

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

KoHTpoJibHbIe BONIpochl/3ajaHuA:
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3amaHupoBaHHbIE pe3yabTaThl 00yueHus: | Borpockl/3aganus s npoBepKu

IO AUCHUIIIIMHE

YMeTh: NPUMEHATh METOJbl YHCIECHHOTO 1.Onpenenure nmyreM YUCIEHHOTO MOJIEIUPOBAHUS
MOJEIUPOBAHHUS MIPOLIECCOB KOX((UIMEHT MOTEPh YHEPTUU B KaHAJIE C
TUPOTra30quHAMUKH pu BHE3AIHBIM PACILIUPEHUEM, ITIOIPEIIHOCTD
MIPOEKTUPOBAHUU SHEPreTUYECKUX YUCJIEHHOTO MOJICJIMPOBAHUS MIPU CIAEAYIOLIUX
YCTaHOBOK W3BECTHBIX JaHHBIX:

D1 = 60 mm.

11 =80 mmMm.

12 =150 mm.

- BHyTpeHHMII 1naMeTp IpeaBKIIOYEHHOTO KaHalla

- BHyTpeHHMI1 1rnaMeTp KaHaia 1ocie
pacmmpenns D2 = 90 mwm.
- JInmMHa npeBKIIOYEHHOT 0 yJacTKa KaHasa

- JlniuHa ydacTKa KaHaja 1mociie pacuiupeHus
- Yucno Peitnonbaca B kanane 40 000.

- Temneparypa paboueii cpenst Ha Bxoge 20 °C.
- JlaBieHue Ha BBIXOJE U3 MOJIeNH 1 aTMm

Onucanne MKAJbI OIIEHUBAHHS:

Ouyenka. «3a4TECHO»

Onucanue xapakmepucmuku blnonenus 3nanus; OUeHKa "3a4TeHO" BBICTABISAETCS €CIIM 3a/laHue
BBITIOJIHEHO MPABUIILHO WK C HE3HAUNUTEILHBIMHU HEI0YETaMHU

le;eHKCl.' «HC 3a4TCHO»

Onucanue xapaxmepucmuxu eblnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJlaHKe HE BBIMIOJIHEHO B OTBEJICHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUI0

KM-4. KM-4. MeToabl YMCJIEHHOT0 MOAEJIMPOBAHMS NPOLECCOB IMIPOra3oIMHAMHUKH,

MPOTEKAIIUX B JHEPICTUICCKUX YCTAHOBKAX

®opmbl peaausanun: [lucemennas padbora
Tun KOHTPOILHOr0 MeponpuaTHa: TecTupoBaHue
Bec konTpoabHoro meponpusitusi B BPC: 10

Hpoueuypa NMPOBECACHUA KOHTPOJBLHOIO MEPONPUATHSA: CTy,HeHTLI MOJIY4aroT BApHUAHT TCECTaA.
Ha BrmonneHnune Tecra OTBOJAUTCA 15 MUHYT 0e3 BO3MOXKHOCTH IOJIL30BAaThCA BCIIOMOTraTEIbHBIM

MaTCpHraJIoOM.

KpaTKOC CoA€cpKaHMuE 3alaHUA:

OpI/IeHTI/IpOBaH Ha MPOBEPKY 3HAHUA 110 COOTBCTCTBYIOIEMY Pa3acily AUCHUIITIMHBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aruraHupOBaHHbBIE PE3YJIbTATH OOYUYECHHSI IO TUCITUTIIIHHE

Bonpocel/3aganust 1j1st IpoBepKU

3HaTh: METOAbl YHUCJICHHOTO MOACIIMPOBAHUA TPOUCCCOB
Tuapora3oJuHaMrKi, TMPOTCKAKOIINUX B OHCPICTUUCCKHUX
YCTaHOBKax

1.BoIpaskeHue Asst CUITbI
WHEPIIUH B ITOTOKE:
1.pU

2.pU

3.uu/D

4.UD /v

Otger: 1

Onucanune MKAJbI OIICHUBAHUA:
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Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BRIOpaHO BepHOE HAIIpaBIICHHE ISl PEIICHUS 3a1a4

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJIU MPEUMYILECTBEHHO HE BBINOJIHEHO

2 cemecTp

KM-5. KM-5. TeopeTnyeckue 0CHOBBI YMCJIEHHOI0 MOJ1eJIMPOBAHNS TENJI000MEHHBIX
NPOLECCOB B 3JIEMEHTAX JHEPreTH4ecKoro 060py10BaHusI

®opmbl peanuzanuu: KoMnpoTepHoe 3a/1aHIE

Tun KoHTPOABLHOT0 MeponpusiTus: KorrponsHas padora

Bec koutposabHoro meponpusitust B BPC: 20

IIpouenypa mnpoBeaeHUsi KOHTPOJLHOro Meponpusitusi: CTyICHTBHl IOTYYalOT BapHaHT
KOHTPOJIbHOHM paboThl. Ha BBIMOTHEHHE KOHTPOJIBHOM pabOThI OTBOIUTCS 45 MHUHYT.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
OpI/IeHTI/IpOBaH Ha IPOBEPKY 3HAHUA 110 COOTBCTCTBYIOIIEMY Pa3acily AUCHUIITIMHBI

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3arIaHupOBaHHBIE pe3yiabTathl | Bompocsl/3aganus 11 NpoBepKu

00y4eHUs IO TUCIUILINHE

3HaTh: METO/IbI YHCJIEHHOTO 1.ITocTpouTh TpeXMEpPHBIE MOJIETH CTEHOK 3JIEMEHTOB
MOJIETTUPOBAHUS IIPOLIECCOB HHEPreTUYECKOro 000py10BaHMs, B KOTOPBIX MPOTEKAIOT
TEIUIOOOMEHa, TMPOTEKAIoUIUX B TEII000MEHHBIE MPOLIECCH] (TPYObl, TOBEPXHOCTH
DHEPreTUUECKUX YCTaHOBKAX HarpeBa, OXJIaX/J1aeMOH JIONaTKH TypOUHBI, )KapOBOii

TpyOBI KaMepbl CTOPAHHUS)

2.IlocTpouTh TpEXMEpPHBIE MOJIEIH MOTOKA,
OMBIBAIOIIETO CTEHKH 3JIEMEHTOB SHEPTeTHUECKOIO
000pyZI0BaHUs, B KOTOPBIX IMPOTEKAIOT TEIIOOOMEHHBIE
IIPOLIECCHI

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpOIIOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: (5
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OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLUeHKa "Xopouio" BICTaBISETCS €CIU
OOJIBIITMHCTBO BOMPOCOB PACKPHITO. BRIOpaHO BepHOE HAINIpaBIIeHHE ISl PEIICHUS 3a1a4

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OueHka "y10BIeTBOPUTENHHO" BHICTABIISCTCA
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-6. KM-6. ITonxoas! k pa3padoTke pac4eTHBIX Mo/ieJIel 1Jis1 MOJAe TUPOBAHUSA
TeNJI000MEHHBIX IPOLECCOB B 3JIEMEHTAX JHEPreTHYeCKOro 000py10BaHus

®opmbl peajn3anuu: KoMIbrOTEPHOE 3a1aHKE

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa npoBeaeHHsi KOHTPOJBHOIO Meponpusitusi: CTyIEHTBHl IIOJIY4arOT BapHaHT
KOHTPOJILHOH paboTsl. Ha BIOTHEHNE KOHTPOIBHOI paboThl OTBOIUTCS 45 MHUHYT.

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

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3arIaHupoOBaHHBIE Pe3yJIbTaThl 00y4YeHHus 1o | Bompockl/3amanus uist MpOBEpKH
JUCLUIIIINHE

3HaTh: METOAbl  YIPOILIEHUS PACUETHBIX 1.ITocTpouTh 00BEMHYIO

Mo/ielieH, HCIOJb3yEeMBbIX npu HECTPYKTYPUPOBAHHYIO PACUETHYIO CETKY
MOJICJIUPOBAaHUM IIPOLIECCOB  TEIUIOOOMEHA, MIOTOKA, OMBIBAIOIIETO CTEHKH YJIEMEHTOB
IIPOTEKAIOIINX B DHEPreTUUYECKUX YCTAaHOBKAX HHEPreTUYECKOro 000py10BaHUS

2.ITocTpouTh 0OBEMHYIO CTPYKTYPUPOBAHHYIO
PacUYEeTHYIO CETKY ITOTOKa, OMBIBAIOIIETO
CTCHKHU 3JICMCHTOB SHECPTCTUUCCKOT' O
o0opynoBaHus

Onucanue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe evinonnenus 3a0anus 8 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoneHus snanus: OneHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BRIOpaHO BepHOE HapaBIIeHUE JIJIS PEIICHHS 3a/1a4

Oyenxa: 3 («yAOBIETBOPUTEIBHON)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuxu évinonnenus 3uanus: OLeHKa "y10BIETBOPUTEIILHO" BBICTABIISAETCS
€CIIM 3a/laHU€e TPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoaneHus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBHICTABIIAETCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIIOJIHEHO
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KM-7. KM-7. UncjieHHoe MOIeJIMPOBAHUE TENJIOTHAPABINYECKUX MPOLECCOB B
KOHCTPYKTHBHBIX 3J1IeMEHTAaX JHePreTH4eCKUX YCTAHOBOK

®opmbl peasausanun: KomnbroTepHoe 3a1anue

Tun KoHTpPoIBLHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

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

Kpatkoe cogep:xanue 3aganus:
OpueHTHPOBaH Ha IPOBEPKY YMEHHUS 110 COOTBETCTBYIOIIEMY pa3/Ieily AUCHUILINHBI

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3annaHupoBaHHbIE  pe3yJbTaThl | Bompockl/3aganus aist IpoBepKU
00y4eHUs IO TUCHUILINHE

YMerTs: HCIOJIb30BaTh 1.CopmynupoBaTh MOCTAHOBKY 3a7auyl IPOTEKAIOLINX B
MH(OPMALIMOHHBIE  TEXHOJIOTHH, 3JIEMEHTAX SHEPTeTHUECKOT0 000pyAOBaHUS
HpUMEHsIeMble s TEII00OMEHHBIX MPOLIECCOB: BBIOPATh MOAXO. K
MOJIEJINPOBAHUS IIPOLIECCOB MOJIETTMPOBAHUIO (CONPSKEHHBIHN, HECONPSKEHHBIN ),
TEII0O0OMEHAa B HHEPreTHYECKUX 3a7aTh KOAPPUUHUEHTH! PU3NUECKUX YPAaBHEHMH, a TaKxKe
yCTaHOBKax IpPaHUYHbIE U HAYAJIbHBIE YCIIOBUS, ONPEAEIUTD OIXObI

K pacyeTy CBOMCTB MaTepUAJIOB M TETNIOHOCHTEIICH )
MMPOTCKAIOMIKUX B DJICMCHTAX SHECPICTUICCKOI'O
000pyI0BaHUS TEIFIOOOMEHHBIX MTPOIIECCOB

2.3anaTh HACTPOUKH peIIaTessl U OCYIIECTBUTh
YHCJICHHOE MOJICIIMPOBAHUE MPOIECCOB TEIIIO0OMEHA B
KOHCTPYKTUBHBIX 3JICMCHTAX OHCPICTUUCCKHUX YCTAHOBOK

Onucanue MKAJbI OLEHUBAHUS :

Ouyenka. «3a4TECHO»
Onucanue xapaxmepucmuxu ebinonneHus snanus: OLueHKa "3a4TeHo0" BBICTABIISETCS €CIIN 3aJaHUE
BBITIOJTHEHO MPAaBWJIBHO WJIM C HE3HAUNTEIbHBIMU HEJI0UE€TaMHU

Ouyenka: «He 3a4TCHO»
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OleHKa "He 3a4TeHO" BBICTABIIAECTCS €CIIU
3a/laHue He BBIITOJIIHEHO B OTBEICHHBII CPOK MM Pe3yIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-8. KM-8. AHa;1u3 TenyIoruapaBjin4ecKuX NpPoneccoB B KOHCTPYKTHBHBIX
3JIEMEHTAX JHePreTHYeCKUX YCTAHOBOK

®opmbl peaausanun: KomnsroTepHoe 3a1aHne

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTpOobHOr0 Meponpusitusi B BPC: 30

IIpouenypa npoBeaeHUs] KOHTPOJILHOIO Meponpusitusi: CTyIeHTHl MOJIY4alOT BapHaHT
KOHTPOJIbHOM paboTsl. Ha BeIMOTHEHNE KOHTPOIBbHOI paboThl OTBOAUTCA 45 MUHYT.

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

KoHTpoJibHbIE BONIpOChI/3aJaHUSA:

3aHHaHI/IpOBaHHHC PE3YIbTATHI BOHpOCLI/ 3alaHus JJIsd IIPOBCPKU
06y‘IeHI/I$I 110 JUCHHUITIINHE
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3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3ananus A1 IpoBEpKU
00y4YeHUs 10 TUCITUTINHE

YMmeTs: MPUMEHSITD METO/IbI 1.Pa3zpaboTaTh aBTOMaTU3UPOBAHHBII alITOPUTM
YK CJIEHHOTO MOJIEJIUPOBAHUS 00pabOTKH PE3yIbTaTOB YHCICHHOTO
MIPOLIECCOB TerooOMeHa npu MOJIEJIMPOBAHUS MPOIECCOB TEIIOOOMEHA B
MIPOCKTUPOBAHUH SHEPTreTUYECKUX KOHCTPYKTUBHBIX 3JIEMEHTAX dHEPTreTUUECKUX
YCTaHOBOK YCTaHOBOK

2.Paccuntarbh OCHOBHBIE TEILIOTUPABINYECKUE
XapaKTEPUCTUKH DJIEMEHTOB YHEPIreTUYECKUX
YCTaHOBOK IIPY PA3JIUYHBIX PEeKUMax paboThI

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka. «3a4TECHO»
Onucanue xapakmepucmuku btnonenus 3Hanus; OUeHKa "3a4TeH0" BBICTABISECTCS €CIIM 3aJlaHue
BBITIOJIHEHO MTPABUIILHO WM C HE3HAUUTEILHBIMHU HEI0YETaMHU

Ouyenka: «He 3a4TEHO»
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJlaHKiEe HE BBIMIOJIHEHO B OTBEJICHHBIN CPOK WJIM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUI0

3 cemecTp

KM-9. KM-9. IIpouecchl ropeHusi B JHEPreTH4eCKMX YCTAHOBKAX

®opmbl peaauszanun: [TuceMennas padora

Tun kouTpobHOrO Meponpustus: Tectupoanue

Bec konTposbHoro meponpustusi B BPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJBHOIO Meponpusitusi: CTylEHTHI MOIYy4ar0T BapUaHT TECTA.
Ha BoinmosniHenue tecta orBogUTCS 15 MUHYT 06€3 BO3MOXHOCTH IOJIB30BATHCS BCIOMOIATEIbHBIM
MaTepHaJIOM.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
OpI/IeHTI/IpOBaH Ha IPOBEPKY 3HAHUA 110 COOTBCTCTBYIOIECMY Pa3acily AUCHUIITIMHBI

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3anynaHUpOBaHHBIE pe3yabTaThl 00ydeHus | Bonpocsl/3ananus 11 MpoBEpKU
110 JUCLMILIMHE

3HaTh: METOJABl YIPOIIEHUS PACUETHBIX 1.IlpeaBapuTenbHOE CMEIIEHUE TOILINBA U
MOJEIIEH, UCIIOJIB3YEMBIX pu OKHCIIMTEINS B KOJINYECTBE MEHBIIIE
MOJICJINPOBAHUN  IIPOLIECCOB  T'OPEHUS, CTEXMOMETPUYECKOTO U IT0a4a JOMOJIHUTEIBHOTO
MIPOTEKAOIIUX B JHEPIreTHUYECKUX OKHUCIIUTENS T0CIIE TOPEIOYHOI0 YCTPOUCTBA
YCTaHOBKAX XapakTepHa JJIs:

1. HENOJIHOTO NPEABAPUTEIBHOIO CMEIIEHHUS

2. mudy3nOHHOTO TOPEHUS

3. YaCTUYHOTO MPEIBAPUTEIIBLHOTO CMEILIEHUS
Ortser: 3

2.0TpBIB IIIaMEHU — ATO

1. mepemenieHre PpoOHTA MJIAMEHH OT BBIXOJIHOTO
OTBEPCTHS TOPEIIKU 110 HAIIPABJICHUIO IBUKECHUS
ra30BO3/YIIHOM CMECH, CONTPOBOKIAIOILEECS]
IIOTacaHUuEM.

2. nmepemelneHue ppoHTa MIaMeHH! OT BBIXOJIHOTO
OTBEPCTHS TOPETIKU 110 HAIIPABJICHUIO JBUKECHMSI

16




3amaHUpOBaHHBIE pe3yIbTaThl 00ydeHus | Bonpocsl/3ananus 1 mpoBepKu
10 TUCLUILINHE

ra30BO3YIIHONH CMECH, HE COITPOBOXKIAIOIICECS
IOracaHHheM.

3. 3TO nepeMeniecHre PpoHTA IJITAMCHH U3 KaMepPbl
CTOpaHHUs B TOPEJIKY, IPU KOTOPOM TOpEHUE
TOIUIMBA HAYMHAETCS HEMOCPEICTBEHHO B FOPEIIKE
OrtserT: 1

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIIPOCOB PACKPHITO. BRIOpaHO BepHOE HAIIpaBIICHHE ISl PEIICHUS 3a1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISCTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6blnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BBICTABIISAETCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-10. KM-10. [TocTanoBKa rpaHUYHBIX YCJIOBHIi IPH MOETHPOBAHMU TOMOT€HHOT0
ropeHus

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoabHOrO MeponpustTus: KonrponsHas pabota

Bec koHTpOBbHOrO Meponpusitusi B BPC: 30

IIpouenypa mnpoBeaeHusi KOHTPOJBbHOro Meponpusitusi: CTYAEHTHl [OJY4alOT BapHaHT
KOHTPOJIbHOM paboTsl. Ha BIOTHEHNE KOHTPOJIBbHOI paboThl OTBOAUTCS 45 MUHYT.

KpaTKOC CoA€cpiKaHMuE 3alaHUA:
OpI/IeHTI/IpOBaH Ha IPOBCPKY YMCHMUS 110 COOTBECTCTBYIOIEMY Pa3aCily JUCHUIIIINHBI

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3annaHUpOBaHHbIE  pe3yNbTaThl | Bompockl/3a1anus A1 IpOBEPKU
00y4YeHHsI 110 TUCHUTUIMHE

YMers: HCIIOJIb30BaTh 1.3anucarh rpaHuYHbIE YCIOBUS (HA BXOJE) MIPU
UH(POPMALIMOHHBIE  TEXHOJIOTUH, MOJIETUPOBAHUU TOMOTEHHOT'O TOPEHUS C MTOJIHBIM
MIPUMEHSIEMbIE TUISE MIpeIBAPUTENILHBIM CMEIIEHUEM KOMIIOHEHTOB JJIsI
MOJEIINPOBAHUS IIPOLIECCOB cnenyromux UJI: cocras rorumsa: CH4 = 70 %, C2H6 =
TOpeHus B SHEPreTUYECKUX 30 %; a = 1,1; okucnutensb: odorameHHbI Bo3ayX (45%
YCTaHOBKAaxX kuciopoaa). Pacxox romua: 0,1 m3/c. TemnepaTypbl

KOMITOHEHTOB ropenus: 20 °C

2.3anucaTh rpaHUYHbIE YCIOBUS (Ha BXOE) MpU
MOJIETMPOBAHUU TOMOTEHHOT'O TOPEHHUSI C MTOJIHBIM
IIPEJIBAPUTEIBHBIM CMEIIEHUEM KOMIIOHEHTOB ISl
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3amnaHuUpoOBaHHbIE  pe3ynbTaThl | Bompockl/3aianus A IpOBEPKU
00y4YeHUs 10 TUCITUTINHE

caenyromux U/I: cocraB TommBa: H2 = 50 %; C3H8 =
50 %; oxucinuTenb: cMech kuciaopoaa (21%) u

yraekucioro rasza (79%) no oosemy. Pacxon torumsa:
0,1 m3/c. Temneparypsl KoMnoHeHTOB ropenusi: 20 °C

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka. «3a4TECHO»
Onucanue xapakmepucmuku btnonenus 3Hanus; OUeHKa "3a4TeHO" BBICTABISIECTCS €CIIM 3a/laHue
BBITIOJIHEHO MPABUJILHO WK C HE3HAUUTEIbHBIMU HEI0YETaMU

Ouyenka: «He 3aU4TEHO»
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJJaHUE HE BBITIOJHEHO B OTBEJICHHBIN CPOK HIIH PE3yJIbTaT HE COOTBETCTBYET 3aJaHHIO

KM-11. KM-11. MeToabl YMCJI€HHOT0 MO/IeJIMPOBAHNS MIPOIECCOB TOPEeHUs B
IHEPreTHYEeCKUX YCTAHOBKAX

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa npoBegeHusi KOHTPOJIbHOr0 MeponpusaTusi: CTyIEHTHI MOJy4alOT BapHaHT TecTa.
Ha BbimonmHenue tecta orBoAMTCS 15 MUHYT 6€3 BO3MOXKHOCTH IMOJIB30BATHCA BCIIOMOTATEIbHBIM
MaTepUaIOM.

KpaTlcoe CoAcpKaHUuE 3alaHUA:
CTy,Z[CHTBI MMOJIYYarOT BapUaHT TCCTA. Ha BeImosHEHUE TeCTa OTBOAUTCS 15 MHHYT oe3

BO3MOJXHOCTH ITOJIB30BATHCA BCIIOMOT'aTCJIbHBIM MAaTCpHAJIOM

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3aHJIaHI/IpOBaHHBIe PE3YyIbTAThI BOHpOCLI/ 3aaHus IJId IIPOBCPKHU
06y‘ICHI/I$I IO JUCHUIIJIINHE

3HAaTh: METOJABl  YHCIEHHOIO 1.Beibepure XapakTepuCTUKY MOJIEIH BUXPEBOM
MO/JICJINPOBAHUS IIPOLIECCOB JVICCUTIAINHN:

ropeHus, IIPOTEKAIOIINX B 1. mo3BOJIAET BBIUNCIIATH CKOPOCTH PEAKIIMM,
HHEPreTUUECKUX YCTaHOBKaX OMKCHIBAEMbIE MOJIEKYJISIPHBIM B3aUMOJICHCTBUEM MEXKY

KOMIIOHEHTaMH pearupyroueil CMecu o TeOpuu
CTOJIKHOBEHUS MOJIEKYJ. KOHCTaHTBI CKOpOCTH
ONpEeNENAI0TCS YpaBHEHUEM AppeHnyca

2. CKOpOCTB XHMI/I‘-IGCKOﬁ peaKHI/II/I BBIYUCIISICTCA 110
TEOPHH pacrajia BUXPEH U C UCTIOIb30BAHNEM YPAaBHEHHUS
AppeHunyca, B KaUeCTBE OMPEIEISIONIEro MPUMEHSIETCS
MHHHMaJIbHOE 3HaYCHHUE

3. OCHOBaHa Ha KOHIEMIIHUH, COTJIACHO KOTOPOM
XUMHYECKask PeaKIus MPOUCXOAUT OBICTPEE O
CpaBHEHHIO C MpoIeccamMu mepeHoca B motoke. Korma
peareHTbl CMELIMBAIOTCS HA MOJIEKYJISIPHOM YPOBHE, OHU
MT'HOBEHHO 00pa3yIoT MPOIYKThI

OrTBet: 3

2.Kakas 3 Mojeneii TydrucToro Termioo0MeHa sSBIISIEeTCS
YHUBEpCAIbHOM JIJIsl BCEX 3a]a4
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3annaHupOBaHHbIE pe3ynbTaThl | Borpockl/3ananus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

1. P1 (auddy3uonnas Mozens);
2. Discrete ordinate;

3. Discrete transfer

OrTBerT: 2

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpoII0»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BRIOpaHO BepHOE HAIIpaBlICHHUE ISl PEIICHUS 3a1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BbICTABIISACTCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-12. KM-12. YucjieHHOe MOJieJINPOBaHNe NPOLecCOB FOPeHHs NPH
NPOEeKTHPOBAHNHU YHEPreTHYEeCKUX YCTAHOBOK

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 40

IIpouenypa npoBeaeHUsi KOHTPOJBLHOro Meponpusitusi: CTyIeHTHl MOJIY4alOT BapHaHT
KOHTPOJIbHOM paboTsl. Ha BhIoMHEHNE KOHTPOJIbHOI paboThl oTBOAUTCS 90 MUHYT.

KpaTKOC CoA€CpKaHUuE 3alaHUA:
OpI/IeHTI/IpOBaH Ha IPOBCPKY YMCHU 110 COOTBECTCTBYIOIEMY Pa3aCily TUCHUIIIINHBI

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3aIIaHUpPOBaHHbBIE Bonpocel/3aganus 11t IpoBepKU
pe3yibTaTtel  OOydYeHHs 10
JUCITUIUINHE

YMeTh: NPUMEHITh METOMBI
YHUCIIEHHOTO MOJIETUPOBaHUS
IIPOLIECCOB  TOpPEHUS  IpHU
MPOEKTUPOBAHUU
DHEPreTUUECKUX YCTAaHOBOK

1.0mpenenuTs CKOPOCTH M0JIBO/IA TOILUIHMBA (BOAOPOAA) B
KaHaJie 3aJJaHHON TeomMeTpun (7 gocTxkenus o=1,05).
IIpousBecTu pacueT CMEIIEHNs U TOPEHNUSI KOMIIOHEHTOB B
JBYX BapHaHTax:

1. Tonbko cmemieHue (6e3 ropeHus)

2. CMEUIEHHUE U TOPEHUE.

Jist KaXJ10To BapuaHTa 0TOOpa3uTh 10JIe KOHLIEHTPAIM Beex
KOMITOHEHTOB CMECH Ha MJIOCKOCTH CUMMETPHH, /Ul BApUaHTa
C TOPEHUEM JONOJHUTENBHO NIOKa3aTh KOHIIEHTPAaLUH
MIPOJIYKTOB CTOPaHMs U TEMIEPATYPhI
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3anjgaHUupOBAHHBIE Bormpocsl/3aganust A MpoBEPKU

pe3ynbTaTthl  OOy4YeHHUs IO

JUCLIUILIHHE

3aJJaHHO# reoMeTpuu (i gocTwkenus o=1,1). [IpousBectn
1. TosibKO cMmerIeHue (6e3 ropeHus )

2. CMEIIICHUE U TOPEHUE.

C TOPEHUEM JOIOIHUTENBHO MT0Ka3aTh KOHIEHTPALUU
MIPOYKTOB CrOPaHHUs U TEMIIEpaTyphl

2.0npenenuTh CKOPOCTh 110ABOJIA TOIUIMBA (METaHa) B KaHAJIe

pacqéT CMCHICHUA U TOPCHUSA KOMIIOHCHTOB B IBYX BapHAHTAX:

I[J'ISI KaXXI0Ir0 BapruaHTa OTO6pa3I/ITL I10JIC KOHI_ICHTpaLII/Iﬁ BCECX
KOMITOHCHTOB CMECH Ha IIJIOCKOCTH CUMMCTPHHU, JJI1 BapHUaHTa

Onucanue MKAaJbI OLICHUBAHUA:

ObleHKa.' «3a4YTCHO»

Onucanue xapakmepucmuxu evinoinerus 3Hanus; OIeHKa "3a4TeHo" BHICTABISETCS €CIIN 3aJjaHne

BBIITOJIHCHO ITPABUJIBHO WJIN C HE3HAYUTCIIbHBIMHA HEAOUYCTAMU
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Oyenka: «HE 3a4TECHO»
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/IaHKE HE BBINOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIbTAT HE COOTBETCTBYET 3aJJaHUIO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

Buner Nel

1. Knaccudukanus ruipaBiIndeckux 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 PeliHonbca 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 paclpe/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€ CKOPOCTEN U JTMHUU TOKA B MMPOJIOJILHOM 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 peKOMEHJAMK 10 KOPPEKTUPOBKE HACTPOEK YMCICHHOTO MO/IEIMPOBAHUS 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
JOIMYCKAITCA CTYACHTHI, YCIICITHO BBIITOJHHUBUINEC U 3AlIUTHBIINC BCC KOHTPOJBHBIC MECPOIIPUATUA
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L. Ilepeuens komnemenyuii/uHOUKAMOPO8 U KOHMPOTILHBIX 6ONPOCOE NPOBEPKU PE3YIbMAN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenunss/Muankarop: UJ{-1nk-2 [IpoBoauTt HayuHble Uccie10BaHUS C IPUMEHEHUEM
METO0B MaTeMaTHYECKOro U (PU3NUYECKOr0 MOJIEIMPOBAaHNUs, 00pabaThIBaeT U HHTEPIPETUPYET
IIOJIy4YEHHBIE PE3YJIbTAThI

Bomnpocel, 3axanus
1.Bszkocth B notokax. KacarenbHble HAapsKEHUS B TOTOKE

MartepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI
1.IIpu kakoit CUMMETPHUH MOTOKA B KaHAJIE KPYIJIOTO CEUYEHUS BO3MOKHO UCIOJIb30BATh
YIPOLIEHHYIO TOCTAHOBKY MOJIETUPOBAHUS:
OTBeTHI:
1. okpykHast
2. paguanbHas
3. nuHeiHas
Bepnsiit otBeT: 1

2. Komnerennusi/Ungukarop: UJI-2nk-2 Pa3pabarbiBaeT mpoeKTHO-KOHCTPYKTOPCKHE U
TEXHOJIOTMYECKUE PEIICHHS C TPUMEHEHUEM COBPEMEHHBIX CPEACTB KOMIIBIOTEPHOTO
MOJIECJIUPOBAHUSA

Bomnpocel, 3axanus
1.Knaccudukarus ruipaBIndecKux MoTephb
2.Meronuka onpeaeneHus NoTephb AaBJIE€HUs JJI IPSIMON TPyObl IOCTOSIHHOT'O CEUYEHUS U
KaHaJIa ¢ BHE3AITHBIM paCIIuPEHUEM

Matepuaibl 1/151 IPOBEPKH 0CTATOYHBIX 3HAHUM
1.Kak Ha3pIBaeTCsl MOCTAHOBKA MOJETUPOBaHUS (PU3UUYECKHX MPOLIECCOB
(ruapora3oMHaMHYECKHX, TEJIOMACCOOMEHHBIX ), TO3BOJISAIONIAs COKPATUTh 00bEM
pacueTHO obnacTu:
OTBeThI:
1. ocecummeTpuuHas
2. mepuoanvHas
3. ynpolueHHas
BepHnrriit otBeT: 2
2.B xakoM KkaHaJle BO3MO>KHO MCIOJIb30BaTh IIOCTAHOBKY YMCIEHHOTO MOJEINPOBAHMUS
(bu3HYECKUX MPOIIECCOB, MO3BOJISIONIEH COKPATUTh HAa paCUETHOM 001acTu:
OtBeTsI:
l.cuctema oxJiax/A€HUs JOMAaTKU ra30BON TypOUHbI
2. yIJI0BOM PEryaupyOLINil KianaH
3. MoJienb KaHalla OXJIaKJICHUS MPSIMOYTOJIbHOTO CEYEHHUSI
4. Mozenb KaHasla OXJIAX/IEHUS TPEYTOJIBHOTO CEUEHHUS
BepHnsiit otBeT: 3

3. Komnerenuus/Muaukarop: 1/I-1pnk-1 JleMoHCTpUpyeT 3HaHNE HHPOPMAITUOHHBIX
TEXHOJIOTHH1, UCIOJIb3YEMBIX B IPO(HECCHOHATILHON e TEIbHOCTH

Bonpocsl, 3aganus
1.Knaccudukarust THIOB THIPOTAa30ITMHAMUYECKUX TEUECHUN
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4. Komnerenuust/Muaukarop: M/1-2prk-1 [lpoBoauT ncciegoBanus ¢ UCIOIb30BaHUEM
MH(POPMALMOHHBIX TEXHOJIOTUH

Matepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1.B xakom U3 nepeyrcaeHHbIX KaHAJIOB BO3MOKHO HCIIOIb30BaTh YIPOIIEHHYIO TOCTAHOBKY
MOJICJIUPOBAHUS:
OTtBeTsI:
1. muddy3op
2. KaHaJ C BHE3ATHBIM PACHIMPEHUEM
3. xoHbY30p
Bepnpiii oter: 3

II. Onucanue wkKanvl oueHUBAHUA

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 85
Onucanue xapakxmepucmuxu 8binoHeHus sHanus: PaboTa BbIIIONIHEHA B paMKaX "TPOJABUHYTOrO"
ypoBHsi. OTBETHI JJaHbI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MTPAKTUYECKUX PEIICHUMA

Oyenka: 4 («XOpOIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu 8blnoaneHus 3uanus: PaboTa BeimojgHeHa B paMKkax ""0a3o0Boro"
YpOBHs. BOJILITUHCTBO OTBETOB JaHbl BEPHO. B yacTh MaTepuana ecTh He3HAYUTEIIHHBIC
HEJO0CTaTK!

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: Pabota BeINoOIHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAs 4acTh 3a/1aHUs BHITIOJTHEHA BEPHO

Oyenka: 2 («HEYJOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. Pa60Ta HCE BBIITOJIHEHA HWJIX BBIIIOJIHEHA
MNpEUMYyIICCTBCHHO HEIIPABUIIBLHO

II1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy

OueHka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU 3a4€THOM M 3K3aMEHAIIMOHHON COCTABJISIOLINX.

2 cemecTp
®opMa NPOMEKYTOUYHOM aTTecTalumn: DK3aMEH
IIpumep Ousera

buner Nel

1.YT0 Takoe rpalueHT TeMIlepaTypbl M Ky/1a OH HallpaBJIeH?

2.0nummTe METOAMKY pacueTa uyucia HyccenpTra s oxinaxkjaeMoro KaHasa Ipou3BOJIBHON
bopMBI.

3.Pa3zpaboTaTh aBTOMAaTU3UPOBAHHBIN aITOPUTM 0OPAOOTKHU pe3yabTaTOB YUCIEHHOTO
MOJIEJTUPOBAHUS IPOIECCOB TEINIO0OOMEHA B KOHCTPYKTHUBHBIX AJIEMEHTaX SHEPTeTHUYECKUX
YCTaHOBOK
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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 Ilepeuenv Komnemenyuit/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbH AN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenuusi/ Unaukarop: MJI-1nk-2 [IpoBoauT HaydHbIE HCCICOBAHUS C TPUMEHEHUEM
METOJIOB MaTeMaTHIECKOT0 U (PU3MYECKOT0 MOJICTHPOBAHUS, 00padaThIBACT M HHTEPIPETUPYET
MOJIy4YEHHBIE PE3yJIbTaThI

Bonpocsl, 3aganus
1.Ilepeuncnure JOCTOMHCTBA H HEJOCTATKH METO/]a KOHEUHBIX 3JIEMEHTOB IO CPABHEHUIO C
POYMMH METOJIaMH YHCIEHHOTO pelieHus 1updepeHnaabHbIX YPaBHEHHH B YaCTHBIX
IPOU3BOIHBIX

MaTepI/IaJIbI AJIS MIPOBEPKHU OCTATOYHBIX 3HAHHU
l.yCJ'IOBI/IH, BBIITOJHACMBIC JJISI HECTALITMOHAPHOTO ABYXMCPHOI'O TECMIICPATYPHOI'O ITOJIA:

OTBeTHI:
o
lLt=t(xv)., —=—=0:
gz &t

2.t=t(x. 1)

.Q_J | T
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.!%:.

3t=t(xy. 1. 2 =0
oz

o
=10

-

ot

4t=t(xy. z).

BepHplii oTBeT: 3

2. Komnerenuuss/Muaukarop: M/1-2nk-2 PazpabarbiBaeT NpoeKTHO-KOHCTPYKTOPCKHUE U
TEXHOJIOTMYECKHUE PEIICHUs C IPUMEHEHUEM COBPEMEHHBIX CPEACTB KOMIIBIOTEPHOTO
MOJEIINPOBAHUS

Bomnpocsl, 3aganus
1.Ilepeuncnure 3aBUCUMOCTH TEIIO()U3NUECKUX CBOMCTB KUAKOCTH, KOTOPbIE HEOOXOAMMO
3a/1aBaTh MPU CO3/IaHUU COOCTBEHHOTO BemecTBa B Ansys CFX st pemenus
TUAPOTA30MHAMUKH U TEIIooOMeHa?

MartepuaJbl 1Jisi TPOBEPKU OCTATOYHBIX 3HAHUM
1.IlpuunHa mpoTekaHus mpoliecca TEIIONPOBOJHOCTH 3aKIJII0UAETCA B:
OTBeTHI:
1. KOHTaKTe YacTHIl Tela, 00JIaJAr0IINX YHEPTHEH Pa3HOTO YPOBHS
2. pa3HOM IJIOTHOCTH AJIEMEHTOB MMOTOKA
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3. NEeNCTBUU BHEIIHUX CHUII
4. popmMupoBaHUH 3apSKEHHBIMH YaCTHIIAMU, U3 KOTOPBIX COCTOUT BELIECTBO,
ANEKTPOMATHUTHBIX MOJIEN

Bepnsiit otBeT: 1

3. Komnerenuus/Muaukarop: 1/1-1pnk-1 JleMoHCcTpupyeT 3HaHNE HHPOPMAITMOHHBIX
TEXHOJIOTUH, NCTIO0JIb3yEeMBbIX B IPO(ECCUOHAIBHON AEATEIbHOCTH

Bomnpocel, 3axaHus
1.YTo Takoe rpaiueHT TeMIlepaTyphl M Ky/1a OH HarpaBjcH?

MartepuaJbl /il IPOBEPKHU OCTATOYHBIX 3HAHUI
1.I'pagueHT Temmneparypsl sBISIETCS BEKTOPOM, KOTOPBIN BCEr/la HalpaBlieH B CTOPOHY:
OTBeTHI:
1. Bo3pacTaHus TeMIeparypbl
2. yObIBaHUS TeMIIepaTyphl
Bepnsiit otBeT: 1

4. Komnerenuust/Muaukarop: M/1-2prk-1 [lpoBoauT ncciegoBanus ¢ UCTIOIb30BaHUEM
UH(POPMALIMOHHBIX TEXHOJIOTUH

Bomnpocel, 3axanus
1.HazoBuTE OCHOBHBIE METO/IbI YUCICHHOTO perieHus auddepeHanbHbIX ypaBHEHUN B
YaCTHBIX IPOU3BOJHBIX

11. Onucanue wikanvt oyenusanus

Oyenxa: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOTO"
ypoBHsL. OTBETHI JaHBI BEPHO, YETKO CPOPMYINPOBAHHBIE OCOOEHHOCTH MPAKTUUYECKUX PEIICHUH

Oyenxa: 4 («XOpoILI0»)
Huodienuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BeImogHeHa B paMKkax "0a3oBoro"
ypOBHSA. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTn MaTepuaia ectb He3HAUUTEIbHbIE
HE/IOCTAaTKU

Oyenka: 3 («yl0OBIETBOPUTEIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MmoporoBoro”
ypoBHs. OCHOBHAs 4acTh 3a/1aHUs BHITIOJHEHA BEPHO. HA BOMPOCHI YIIIyOJIEHHOTO YPOBHS

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku 6blnoHeHus 3Hanus: PadoTa He BHIIIOJHEHA WX BBIIOJHEHA
IIPEUMYIIECTBEHHO HENPABUIBHO

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B coOTBETCTBUHM ¢ [lomoxeHnem o OalIbHO-PEUTHHTOBON CHCTEME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM 3a4€THOM M AK3aMEHAIIMOHHOW COCTABJISIOIIMX.

3 cemecTp

dopma NpPoMeKYTOUHOI aTTecTanuu: JK3aMeH
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IIpumep Onnera

buier Nel

1 .ITpuniun paboTel kKamepsl cropanus. Pacnpenenenne ko3 duumeHTs n30bITKa BO3AyXa IO
3oHaMm KC. OcHOBHBIE TpeOOBaHUs, IPEAbSIBIIsIEMbIC K KamepaM cropanus ['TY
2.IloctaHOBKa BHYTPEHHUX U TPAaHUYHBIX YCIOBUN IIPU MOJCTUPOBAHUU TopeHus. Bribop
MOJIEJIH JTyYUCTOrO TeIooOMeHa

3.Paccuntarh ainabaTuvecKyro TEMIEpaTypy TOpPEeHuUs A CKUuranus 1 M3 mpupoaHoro rasa
coctaBa CH4 =94 %, C2H6 = 6 %. Huszmas teruiora cropanus Qu = 8620 kkan/m3
KoadduumeHT n30pITka OKUCIUTENS IPUHATH paBHBIM o = 1,15. OxucnuTens - cMech
KHCIIOpOJIa ¥ YIIIeKUCIIoro ra3a (oobemHas nois kuciaoposa - 40 %). dusndeckoit TemioTon
TOTIJIMBA U OKHCIIUTENSI MOKHO MTpeHeOpeyb

IIpouenypa npoBenenust

DK3aMeH IPOBOJUTCS B YCTHOU (hopMe, BKIIIOYAET TEOPETUUECKUE BOIIPOCHI U 3aaaHue. K sk3ameny
JIOIYCKAIOTCS CTYACHTBI, YCIEIIHO BHIMOJIHUBIINE U 3aIIUTUBIINE BCE KOHTPOJIbHBIE MEPOIIPUATHUS

L. Ilepeuenv Komnemenyuit/uHOUKAMOpPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenumnss/Muankarop: UJ-1nk-2 [IpoBoaut HayuHble UCCiIeI0BaHUS C IPUMEHEHUEM
METO/I0B MaTeMaTHYECKOro U (U3NUYECKOTr0 MOIEIMPOBAHNUs, 00pabaThIBaE€T U HHTEPIPETUPYET
MOJIy4YEHHBIE PE3YJIbTAThI

Bonpocel, 3a1anns
1 .Knaccudukanus miamEH 1o xapakTepy JABUKEHUS pEaKIIMOHHON CPEbl U CTENEHU
MPEBAPUTEIILHON OATOTOBKHU cMecH. [Ipumepsl

Matepuaibl 1/151 IPOBEPKH 0CTATOYHBIX 3HAHUM
1.IlpenBapurenbHOe CMELIEHNE TOIUIMBA U OKUCIIUTENS B KOJTMUYECTBE MEHbIIIE
CTEXHOMETPUYECKOTO U 0/1a4ya JOTMOIHUTEIbHOTO OKUCIUTENS TI0CIIE TOPETOYHOI0
YCTPOMCTBA XapaKTepHa JJIs:
OTBeThI:
1. HENOJIHOTO NMPEABAPUTENBHOIO CMEILIEHUS
2. mn¢dy3nOHHOTO TOPEHUS
3. 4aCTUYHOTO MPEIBAPUTEIILHOIO CMEILIEHUS
BepHplii oTBeT: 3

2. Komnerenuust/Maankarop: UJI-1pnx-1 JleMoHCcTpupyeT 3HaHUE HHGOOPMAIIMOHHBIX
TEXHOJIOTHi1, UCIIOJIb3YEMBIX B IPO(HECCUOHATILHON NeSATEIbHOCTH

Bonpocsl, 3aganus
1.ITpunuun pa®oTsl KaMepsl cropanus. Pacnpenenenue ko GuuneHTs n30bITKa BO3ayXa MO
3oHaM KC. OcHoBHbIE TpeOOBaHUs, peIbsBIsAeMble K KamepaM cropanus ['TY

Matepuanbl 1J1sl IPOBEPKH OCTATOYHBIX 3HAHU
1.KoapduiineHT n30bITKa OKUCTUTENS — ITO
OTtBeTHI:
1. MakcHMaabHOE KOJMYECTBO OKUCIUTENS B 30HE TOPEHUs
2. OTHONICHHE JEHCTBUTEILHOTO PACX0/a OKUCIUTENS K CTEXHOMETPUIECKOMY
3. MUHUMAJIBHOE KOJIMYECTBO OKUCIIUTENSI, HEOOXOIMMOE ISl TIOJTHOTO BBITOPAHUS €IMHUIIBI
TOTLTNBA
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BepHslit otBeT: 2
2.0TpBIB IIJIAMEHU — 3TO

OTBETHI:
1. mepemernieHue GpoHTA MIIAMEHH OT BBIXOJJHOTO OTBEPCTHS TOPEIIKH 110 HAIIPABJICHHUIO

JBUKEHUS Ta30BO3yLIHON CMECH, COIIPOBOKIAIOIIEECS IOIACAHUEM.
2. nepemMeleHne PpoHTa IJIAMEHH OT BBIXOJIHOTO OTBEPCTHUS FOPEJIKH 110 HAPABICHHUIO
JBUKEHUSI Ta30BO3IyLIIHON CMECH, HE COITPOBOXAAIOIIEECS IOTaCaHUEM.
3. 310 mepeMenieHre GpoHTa IITAMEHU U3 KaMephl CTOPaHUs B TOPENKY, IPH KOTOPOM T'OpeHHe
TOIUIMBA HAYMHAETCSI HEMOCPEICTBEHHO B TOPEJIK

Bepnsiit otBeT: 1

3. Komnerenuus/Muaukarop: 1/I-2prk-1 [IpoBoauT ncciieoBanus ¢ UCIOIb30BaHUEM
MH(POPMALIMOHHBIX TEXHOIOTUH

Bomnpocel, 3a1aHus
1. Tumnsl ropenoyHsIX yeTpoicTB B Kamepax cropanus ['TY. IIpockok u oTpbIB Mj1aMeHu

2.TenoBoii OanaHc KaMephl cropaHus. Anuadaruyeckas TeMnepaTypa ropeHus

Matepuanbl /151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Anuabatuyeckas TemMreparypa ropeHus — 3To:

OTBETHI:
1. TeMriepaTypa MpOaAYyKTOB TOPEHHUS HA BHIXO/I€ U3 TOITUBOCKHUTAIOIIETO YCTPOMCTBA

2. Temneparypa nIpoAyKTOB TOPEHHUSI, JOCTUTHYTAs IIPU MOJHOM CTOPaHUU TOIUIMBA B
YCJIOBHSIX, KOTJIa BCSL TEIJIOTA SK30TEPMHUUECKUX PEAKIIM MOIUIa Ha HarpeB CaMUX MPOIYKTOB
TOpPEHHUS;
3. TemnepaTypa cCaMOBOCIUIAMEHEHUS TOPIOYEl cMecu

Bepnbsiii otet: 2

II. Onucanue wkanvl ouenusanus

Oyenxa: 5 («OTIUYHOY)
Huoicnuil nopoe evinonnenus: 3a0anus 6 npoyenmax.: 85
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIOIIHEHA B paMKax "MPOABUHYTOTO'
ypoBHs. OTBETHI 1aHbI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIloIHEHa B paMKax "6a30Boro"
ypOoBHsI. BOIIBIIMHCTBO OTBETOB JIaHBI BEpHO. B wacTh Marepuana ecTb He3HAUUTEILHBIC
HE/I0CTaTKU

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6binoiHeHus 3nanus: Paborta BBIMOIIHEHA B paMKax "ToOporoBoro"
ypoBHs. OCHOBHasI 4aCTh 3aJJaHHs BHIMIOJIHEHA BEPHO. HAa BOMIPOCHI YIIIYOJICHHOTO YPOBHS

Oyenka: 2 («<HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa He BHIIOIHEHA WM BBIIOJTHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

1I1. Ilpaguna évicmaenenusn umo2060i OYEeHKU no Kypcy

OueHka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU 3a4€THOMN U 3K3aMEHAIIMOHHON COCTABJISIOLINX.
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