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OBILIASA YACTD

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

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TIK-3 Cioco6eH K MPOEKTUPOBAHUIO y3JI0B IKCIEPUMEHTATBHBIX U TPOMBIIIJICHHBIX SIEPHBIX
Y TJIa3MEHHBIX YCTAaHOBOK
NJ1-2 Bnaneer ocHOBaMH METOAMKH pacyeTa U MPOEKTUPOBAHUS KPUOTEHHBIX U
CBEPXIPOBOSIIIUX CUCTEM TEPMOSCPHBIX IKCIIEPUMEHTAIBHBIX YCTAHOBOK M PEAKTOPOB

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. ITapameTpsl 1 OCOOEHHOCTH CHCTEMBI KPHOBAKYYMHON OTKaYKH TEPMOSACPHBIX
9KCIIEPUMEHTANBHBIX YCTaHOBOK U peakTopoB (DTY u TAP). OcHOBBI KpUOTeHHOM TEXHHUKH.
Meroas! mosy4eHuss HU3KUX Temneparyp. Meroauka pacuera rnokasareneit KI'Y
(KonTpoawpHas pabora)
2. CtpykTypa u cocTtaB cuctemsl kpuoreHHoro odecrieuenuss UTOP (KontponsHas padora)
3. Ctpykrypa u cocraB CMC TP, CKO 6onpinx Tokamakos (KoutponbsHas padota)
4. ®uznueckoe 000CHOBAHUE SIBICHUS CBEPXIIPOBOAMMOCTHU. TexHOI0TUs IPOU3BOCTBA
CBEpXIIPOBOAIINX Kabenel. Pacuer Bpemenu 3axonaxuBanus katymek CMC, pacxona
kpuorena (KonrponbHas padoTta)

BPC aucuunjavHbl

8 cemectp
Beca KOHTpOIBHBIX MepoOnpUsITHiL, Y0
Hanekc KM- | KM- | KM- | KM-
Pa3nen mUCIMIIINHBI KM: 1 2 3 4

Cpok KM: 4 4 8 8

Kpuosakyymusie cuctemsl (KBC) akcniepumeHTanbHbBIX
TepMosiiepHbIX ycTaHoBOK (OTVY) u peaktopos

KpuoBakyymusie cucremsl (KBC) skcniepiMeHTaIbHBIX

TepMOsIEpHbIX ycTaHOBOK (DTVY) u peaktopos "
OCHOBBI KPUOT€HHON TEXHUKH

OCHOBBI KPUOT€HHON TEXHUKH +
OcHOBHBIE IIPOLECCHI TIOTYYEHUS HU3KUX TEMIIEPATYp

OcHOBHBIE IIPOLECCHI TIOTYYEHUS HU3KUX TEMIIEPATYp + +

O6H_[I/IC MPUHIUIIBI TIOCTPOCHUA CXCM KPHUOTCHHBIX YCTAHOBOK




OO611re TPUHLIUITBI TOCTPOSHUS CXEM KPHOTEHHBIX YCTaHOBOK

Meroauka pacdyera 1 ONTUMU3ALUY [TapaAMETPOB paboyero Tesna B
KPHUOT€HHBIX YCTAaHOBKAaX

Metoauka pacyeTa ¥ ONTHMH3ALUHU ITApaMETPOB paboyero Tesa B
KPUOTE€HHBIX YCTaHOBKaX

CBerHpOBOI[SIH_II/Ie MAaruuTHBIC CUCTCMBI SKCIICPUMCHTAJIbHBIX
TEPMOANCPHBIX YCTAHOBOK

CBerHpOBOI[SIH_II/Ie MAaruuTHBIC CUCTCMBbI SKCIICPUMCHTAJIbHBIX
TEPMOANCPHBIX YCTAHOBOK

CucreMbl KPUOTEHHOTO O0ecTieueHus: OOBIINX TOKAMAKOB U
PEaKTOPOB: XapaKTEPUCTUKA CUCTEM, PEXKUMBI pabOThI

CucTeMbl KPUOTEHHOTO O0ecTieueHus OOIBIINX TOKAMAKOB U
PEaKTOPOB: XapaKTEPUCTUKA CUCTEM, PEXKUMBI pabOThI

Bec KM:

20

30

30

20

$O61mast yacte/J{j1st MPOMEKYTOUHOMN arTecTanund




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
KOMITETCHIIMHT pe3ysbTaTel  00y4eHMsI IO
JUCHUTIIINHE

I1K-3 N-2nk-3 Bnaneer | 3nath: [TapameTpsl 1 0COOEHHOCTH CUCTEMbI KPUOBAaKYyMHON OTKauKH
OCHOBamMH METOJMKHU | CTPYKTYpPY U COCTaB TEPMOSJIEPHBIX HKCIIEPUMEHTAIbHBIX YCTAHOBOK U peakTopoB (OTY u
pacdyera U ONPOEKTUPOBAHUS | KPUOTEHHBIX U TSP). OcHOBBI KPUOTEHHON TEXHUKHU. METOIbI TOTYYCHHST HU3KUX
KPUOT€HHBIX U | CBEpXIIPOBOJALINX CUCTEM TemiiepaTyp. Metoauka pacuera nokasateneit KI'Y (KonrposbHast paboTa)
CBEPXIIPOBOJAIIUX CHCTEM | TEPMOSIEPHBIX ®duznyeckoe 000CHOBAHUE SBJICHUS CBEPXIIPOBOAUMOCTH. TE€XHOIOrUs
TEPMOSIAEPHBIX 3KCIEPUMEHTAIbHBIX MIPOU3BOJICTBA CBEPXIPOBOASIINX Kabeneil. Pacuer Bpemenu
AKCTIEPUMEHTAIIbHBIX YCTaHOBOK M peaKTopa 3axonaxuBanus karymek CMC, pacxona kpuorena (Kontposbnas pabora)

YCTAHOBOK U PEAKTOPOB

CTPYKTYpY U COCTaB
KPHUOBaKYYMHBIX CUCTEM
TEPMOSIEPHBIX
IKCIIEPUMEHTAITbHBIX
YCTaHOBOK M peakTopa
METO/IbI pacdeTa OCHOBHBIX
MoKazaresae KpUuOTreHHBIX
T'eJINEBBIX YCTAHOBOK
CTPYKTYpPY, COCTaB H
TEXHOJIOTHIO H3TOTOBJICHUS
KPUOTEHHBIX
CBEPXMPOBOIAIINX Kabenmen
YMers:

BBITIOJTHSATE pacyeT
TEPMOAMHAMHYECKUX
MapaMeTpoOB KPHOTCHHBIX
TelIMeBbIX YCTaHOBOK
BBITIOJTHSATH

Crtpykrypa u cocraB CMC TP, CKO Gonpmnx Tokamakos (KonTponbHas
pabora)

CTpyKTypa U cocTaB CUCTEMBI KpuoreHHoro obecneueHuss MTOP
(KontposnbHas pabota)




TEIUIOTEXHUYECKUE PACUEThI
KOHCTPYKLUI KPUOTEHHBIX U
CBEPXITPOBOJSAIINX CUCTEM
TEPMOSIIEPHOTO PEAKTOPa
pa3paboTarb
MPUHLMIIHAIBHYIO CXEMY U
BBIIIOJHATH pacyeT
[1apaMeTpoB
KPHOBAKYYMHOM CUCTEMBI
TEPMOSIIEPHBIX YCTaHOBOK




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. IlapameTpsbl 1 0CO0€HHOCTH CHCTeMbl KPHOBAKYYMHOI OTKAYKH
TepMOsI/IEPHBIX IKCIIEPUMEHTAJIBHBIX YCTAaHOBOK U peakTopoB (ATY u THAP). OcHoBbl
KPUOTeHHOM TeXHUKU. MeToabl MoJy4YeHusl HU3KUX Temneparyp. Meroauka pacyera
nokasareJeit KI'Y

@opmbl peasu3anun: bunets (MMCbMEHHBINA OITPOC)

Tun KoHTpoIBLHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJAbHOro Meponpustusi: KM npoBoautcs B BUJI€ MUCbMEHHOTO
OTBETa Ha BOMPOCHI

KpaTKOC CoA€cpiKaHMuE 3alaHUA:
CTy,Z[CHTaM npeaiaracTCsa OTBETUTh HAa BOIIPOCHI ITIMCBMCHHOI'O OITpOCa

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTb: CIPYKTYpy H  COCTaB 1.CtpyKTypa KpUOBAaKYyMHBIX CHCTEM OOJIBIINX
KPHUOBAaKyYMHBIX CUCTEM TOKAMaKOB Y PEAKTOPOB

TEPMOSIIEPHBIX

DKCIIEPUMEHTAIBHBIX YCTAHOBOK U

peakTopa

YMers: paspaboTatb 1.BBINOJIHUTE TEMIOTEXHUYECKUM pacueT napaMeTpoB
IPUHLHAIIAAIBHYIO cXemy U KPHUOBaKyyMHOI CUCTEMBbI TEPMOSIEPHON yCTaHOBKH |
BBIIOJIHATh pacyeT IapaMeTpoB

KPHUOBAaKyyMHOM CUCTEMBI

TEPMOSIACPHBIX YCTAHOBOK

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5
Huosienuii nopoe évinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evinoanenus snanus: OneHka "ya0BIeTBOPUTEIILHO" BBICTABISACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JITaHUE BBIITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHCHO




KM-2. ®u3uveckoe 000CHOBaHME SIBJIEHUSI CBEPXNPOBOAMMOCTH. TexHoiorus
MPOU3BOACTBA CBEPXINPOBOASANIUX Kaleeid. PacueT BpeMeHHU 3aX0/1a:KMBAHUS KATYHIEK
CMC, pacxoga KpHoreHa

®opmbl peaau3anum: buiersl (MMCbMEHHBINH OIPOC)

Tun kouTposbHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpobHOr0 Meponpusatusi B BPC: 30

IIpouenypa npoBeaeHnss KOHTPOJAbHOro Meponpustusi: KM npoBoautcs B BUIE NMCbMEHHOIO
OTBETa Ha BOIIPOCHI

KpaTkoe conep:kanue 3a1aHusi:
CTYI[CHTaM Hpe):[naraeTcsl OTBCTUTH HA BOHpOCBI IIMCBMCHHOTI' O onpoca

KoHTposbHbIe BONPOCHI/3aJaHUA:

3HaTh: METOABI pacueTa OCHOBHBIX 1.OcHoBHBIE NOHATHS. TEpPMUHBI, OIIPECIICHUS.
IIOKa3aTeseu KPUOT€HHBIX Krnaccugukanys KpuoreHHbIX CUCTEM: PePPUKEPATOPHI,
I'EJINEBBIX YCTAHOBOK OJKMKUTEIIHU, Pa3/IeJIUTEIbHbIE YCTAHOBKU

YMers: BBIIIOJIHATH pacuer 1.BBINOJIHUTE pacyeT KPUOTEHHOM relueBOl yCTaHOBKU
TEPMOJUHAMUYECKUX I1apaMeTPOB 1

KPHUOT€HHBIX T'€JINEBBIX YCTAHOBOK

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJTHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABICHHUE JJIS PEIICHUS 3a1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

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

KM-3. Ctpykrypa u cocraB CMC TP, CKO 601b11HX TOKAMAKOB

®opmbl peaju3anum: buiersl (MMCbMEHHBIN OMPOC)

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 30

IIpouenypa npoBeneHnss KOHTPOJAbHOro Meponpusitusi: KM npoBoauTcst B BUJe NMCbMEHHOIO
OTBETa Ha BOMPOCHI

KpaTkoe cogep:xkanune 3a1aHus:
CT}U]GHT&M npeajgaracTcia OTBETUTh Ha BOIIPOCHI IMCEMEHHOI'O OIpoca

KoHTpoJibHBIC BONIPOCHI/3aJaHUA:

‘ 3HaTh: CTPYKTYpY, COCTaB | 1.PesxxumMbl pabOTHI CBEPXIIPOBOISIINX CHCTEM




TEXHOJIOTHIO W3TOTOBJICHUS TEPMOSIICPHBIX YCTAHOBOK U PEAKTOPOB
KPUOTEHHBIX  CBEPXIIPOBOISIINX

Kabeneil

YMers: BBIIIOIHATD 1.BBINIOJIHUTE TEIIOTEXHUYECKUI pacyeT KpUOT€HHON U
TEIUIOTEXHUYECKUE pacueTsl CBEPXIIPOBOJAILIEH CUCTEM TEPMOALEPHOrO peakropa 1
KOHCTPYKLUMI  KPUOI€HHBIX U

CBEPXITPOBOJAIINX CUCTEM

TEPMOSIICPHOTO PEaKTopa

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

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

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHKa "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITM 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BBICTABIISAETCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-4. CtpykTypa u cocTaB cucTeMbl KpMOTeHHOro odecnieuenust U'TOP

®opmbl peaju3anum: bunersl (MMCbMEHHBIN OIPOC)

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa npoBeneHnss KOHTPOAbHOro Meponpusitusi: KM npoBoauTcs B BUAE NUCBMEHHOTO
OTBETa Ha BOIIPOCHI

Kparkoe conep:kanue 3a1aHus:
CTyneHTaM HpCHHaFaCTCﬂ OTBCTUTH HA BOHpOCI)I IIMCBMCHHOT' O Onpoca

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: CTPYKTYpy U  COCTaB 1.CucteMbl KpHOT€HHOT'O 00eCIeYeHUs TEPMOSIEPHOTO
KPUOTEHHBIX M CBEPXIPOBOJSAILINX peaKkTopa, XapaKTepUCTUKA CHCTEM, PEKUMBI PaOOTHI
cucTeM TEPMOSIEPHBIX

AKCIIEPUMEHTAJIBbHBIX YCTAaHOBOK U

peakTopa

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4




Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BRIOPAHO BEPHOE HAIIPABICHHUE JJISl PEIICHUS 33124

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJ]aHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus shanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO MJIU MPEUMYIIECTBEHHO HE BBIMTOJTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. BakyyMHBbIe CHCTEMBbI TEPMOSI/IEPHBIX PEAKTOPOB U YCTAaHOBOK. CTpyKTYpAa,
KOMIIOHOBKA, TEXHOJIOTHS NOATOTOBKH

2. OcHOBHbBIE NPOLECCHI 1JISl MOJTyYeHHsI HU3KHX TeMIIepaTyp

3. OueHuTH TOJIIMHY KPHOOCAAKAa HA u1acTuHax nepBoii crynend KBH UTIP nepen
pereHepaumeii. UcxoaHble JaHHBbIE: MPOJOLKHUTEIBLHOCTH Pa0o4yero nepuoja nepBoi
CTyleHH-22 yaca, NOTOK cMecH razoB Ha Bxoae B KBH-, nosas npumecu-3%, niomanb
MOBEPXHOCTH KpHonaHeJsiei 1-if cryneHu-S=1M2, mioTHocth kpuoocaaka llpunsars
3¢ PeKTHBHYI0O MOJSAPHYIO MacCy IPUMeECH

IIpoueaypa nposenenust
DK3aMeH MPOBOJUTCS B YCTHOM opme 1Mo Ouneram coraacHo mporpaMme IK3aMeHa

L. Ilepeuenv Komnemenyuit/uHOUKAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/ Muankarop: NJI-2nk-3 Brageer ocHOBaMu METOIMKH pacdeTa
IIPOEKTUPOBAHMSI KPUOTEHHBIX U CBEPXIPOBOASAIIUX CUCTEM TEPMOSIIEPHBIX KCIIEPUMEHTAJIBHBIX
YCTaHOBOK U PEAKTOPOB

Bonpocel, 3a1anns
1.1. BakyymHbIe cucTeMbl TePMOSIIEPHBIX PEAKTOPOB U ycTaHOBOK. CTpPyKTYypa,
KOMIIOHOBKA, TEXHOJIOTHSI MNOATOTOBKH
2. OcHOBHBIE MpoLecCHI A5 MOJTy4eHUs1 HU3KUX TeMIepaTyp
3. OneHuTh TOJNIMHY KPHOOCcaaKa HA miIacTuHax nepsoi crynenn KBH UTOP nepen
pereHepanmeii. UcxoaHble 1aHHbIE: NPOAOLKUTEILHOCTh padoyero nepuoia nepBoi
CTyneHM-22 yaca, MOTOK cMecH ra3os Ha Bxoae B KBH-, nosqs npumecu-3%, miomaab
NOBEPXHOCTH KpuonaHeiei 1-if crynenn-S=1m2, miotHocTs kpuoocaaka [punsars
3} (PeKTHBHYIO MOJIAPHYIO MacCy IPUMeCH
2.1. BbICOKOBAaKYYMHAasl TEXHOJIOTHSI: KOHCTPYKTHBHBIE MaTepPHaJIbl, pa30opHbIe
Hepa30opHbIe COeIMHEHUS
2. OCHOBBI METOAMKH pacyeTa KPHMOTeHHOI re1ueBoil yCTAHOBKHU
3. PaccunTarth yaeJbHYI0 xouo0g0npou3soaureabHocTh KI'Y. Ucxoanbie 1anHbIe:
pacxon rejus 1r/c, naBjienue npsiMoro noroka a=0.05
3.1. MeToanka BbIOOPa U COIJIACOBAHMSA BHICOKOBAKYYMHBIX U (DOPBAKYYMHBIX HACOCOB.
I'padmyeckas npoBepka BO3MOKHOCTH COBMECTHOM padoThI
2. TepmomMexaHn4eCKHe MeTOAbI MOJIYy4YeHHUsI X0JI0/1a
3. Paccuurars norok O2, nuppyHaupyromuii M3 BO3ayXa yepe3 0TBEPCTHE B CTEHKE
00J1b1I0# KaMepbl, HanoJHeHHOH N2. [Lnomaab orBepeTus S =4 MM2, TOJIUHA CTEHKH
=1 cM, 1aBJIeHUe U TemIiepaTypa B kamepe p = 1,02:105 I1a u 7 = 298K, cooTBeTCTBEHHO
4.1. OcoGeHHOCTH SIBJICHHS MlepeHoca B pa3pe:KeHHbIX ra3ax. BszkocTs
2. Temneparypa unBepcuu. Kpusasi uHBepcuu
3. PaccunTaTh pacxoj TEMJIOHOCUTE/ISI B KPHOTGHHOM Hacoce—pas/iesuTese CMecH.
Hcxoansblie 1annbie: =2-10-3 Kr/c — pacxoa aproHa, BHyTPeHHM I JUaMeTpP KaHajia M, a
ammHa lk=10,0m; =20,0 K — TemnepaTypa TemsioHocuTeJ st (TeJ1us) Ha BX0Je Mpu
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nasjgeHun p=10 0ap; cpeaHsisi TeMIepaTypa NOBEPXHOCTH TENJIO0OMEHHHKA
(kpuonanesnn) =35 K . [IpunsaTs 3HaueHue K03GPUIIHEHTA TEMIO0TAAYH
=300B1/(M2K). CipaBo4HBbI€e JaHHBIE: TEIIOTA KPUCTAIM3ALMH AProHa , yAeJdbHAas
TEeNJI0EMKOCTD IeJIusl

5.1. Meroanbl n3mepenns o01ux gapjeHnii. Cxema THIIOBOT0 HOHHOTO HCTOYHHUKA

2. Meroauka pacuyera yaeJbHON X0JI010NPOU3BOAUTEIbHOCTH KPMOT€HHOM re/ineBoi
YCTAaHOBKH

3. Paccuntarh BpeMms oxJaxaenus koxkyxa CMC B nuana3zone temnepartyp 80-20K.
Hcxonnbie naHHble: JJHHA CBepXNpoBoasimei munbl 1=1500 M, 1mamMeTp KaHaaa 1
NMPOKAYKHM TelIoHocuTeass dk=4 MM, macca koxxyxa katrymkun CMC Kr, ocpeaHeHHbI
TeMIlepaTypPHbIil HANOP Ha cTeHKe , naBjeHue rejus PHe=2 106 Ila, TeniooTnaua
npunumaercsi Br/(m2 K), matepuaJj ko:xkyxa-nep:kapewinas crajib 1X18H10T. Ipunsars
YAeJbHYIO TEIJI0eMKOCTh , a=0.01

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.CoBepmaercs iu paboTa HaJl BHEIIHUMH TeJIaMU NPHU aIHaA0aTHYeCKOM
ApocceTupOBaAHUM ?
OTBeTHI:
Jla Hetr Mnorna
Bepnwsiit orBet: Het
2.3nak pa6oTsl B o0paTtHoM nukie Kapuo?
OTBeTHI:
>0<0=0
Bepnbiii oteT: <0
3.MexaHHM3M O0TKA4YKH aproHa B KpUo-pa3jejnTebHoM Hacoce UTOPa?
OTBeTHI:
Kunenune HMcnapenune Konaencarus CopOrust
Bepnpiit orBeT: Konaencanus
4 Mexanu3Mm otkauku rejausi B KBH UTOPa?
OTBeTHI:
Kpuocop6uus Copbuus Ancopoumst Kpuozaxsat
Bepnsiit otBet: Kprozaxsar
5. Temnepartypa nepsoii crynesu KBH UTOP?
OTBeTHI:
Toc T>Toc T=90K T=4K
Bepnsiii orBet: T=90K
6.Kakoii pexxnmM KpuoBakyyMHoro Hacoca B UT9Pe?
OTBeTHI:
HenpepriBublll Pexxum oTkadky - pexxuM pereHepaunu CrannoHapHbiii HectanmonapHslii
BepHsblit oTBET: PeXuM OTKAa4YKH - PEKUM pEreHepanuu
7.I'1e nponcxoauT BHENIHEEe OXJIaxKIeHne?
OTBeTHI:
B npoccene B neranaepe B Termioo6MeHnke kommpeccopa
BepHnrriii otBeT: B TenmnooOmMennke kommpeccopa
8.B neranaepe coBepuaeTcs
OTtBeTHI:
Pabora Haj BHemHUMH TenaMu BHemmnuit reroodmen Pabora He coBepiaercs
BepHnpiii orBet: PaboTa Hajy BHEIIHUMU TeJlaMu
9.BHyTpeHHee OXJIa:KAeHHe POUCXOIMT B
OTBeTHI:
JieTaHjiepe KOMIIPeccope B pereHeHPaTHBHOM TEINIOOOMEHHUKE B XOJIOTHOM
TENO0JI000MEHHHKE
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BepHslii oTBET: AeTanaepe

10.3nak nuddepeHunanbHOrO Apocceab-3pdexra
OTBeTHI:

<0>0+0
Bepnbiii otBeT: >0

11.B0o3MOKHO JIM TBEP/10€ COCTOsIHNE Y TeJTusi?
OTBeTHI:

Ja Her Uuoraa
Bepnsiii orset: Jla

12.CBepXnpoBoOHHUK 3TO?
OTBeTHI:

Nneanbusiii npoBoauuk Uneanbusiii nuanektpuk Geppomarneruk [lapamarnetuk
Bepuslit orBeT: eanbHbIi IUJIEKTPUK

13.1Ipu kaKuX TeMIepaTypax BO3MOKHA CBEPXIPOBOAMMOCTD ?
OTBeTHI:

T>Toc T<Tkp
Bepnsiii orBet: T<Tkp

14.T'ennii-3 MOKHO OKUKHUTH?
OTBeTHI:

Her JIa MoxHO py HU3KUX JTABIEHUSIX
Bepnwsiiit orBet: Het

15.T'esqnii uMeeT TPOITHYIO TOUKY?
OTBeTHI:

HNmeer, nee Her Jla
Bepnpsiit orBet: Het

16.TenJioBasi MalIMHA ¢ 3AMKHYTHIM HMKJIOM HaNpaBJieHA
OTBeTHI:

[TpoTtus yacoBoii ctpenku [1o yacoBoii ctpenke KomOUHNPOBaHHBIH
Bepnsiit orset: 1o yacoBoit cTpenke

17.Kakoe HanpaBJieHHe Y X0JIOANJIbHON MAIIMHbI?
OTBeTHI:

ITo yacoBoii crpenke ITpoTus yacoBoii ctpenkun KomOMHNpOBaHHBIH
Bepnsiit oteT: IIpoTHB yacoBoil cTpenku

18.Kakue cucTeMbl 10/KHA BKJIHOYATH B ce0s1 KPUOTeHHAsl YCTAHOBKA € 3aMKHYTHIM

IHMKJIOM, KpOMe YCTPOHCTBA JIsi BHYTPEHHEro OXJIasKAeHus1 ?
OTBeTsI:

Hetannep dpoccens Kommpeccop+ X0m01HbIH TEI00OMEHHUK XOJI0IHBIN TETUIOOOMEHHUK
Bepnbsiii otBeT: Kommnpeccop+ X0noaHbIi TEMTOOOMEHHUK

19.Ten10Boii MOTOK CaMONPOU3BOJILHO NepeaaeTcs on Tejaa 1 k Teay 2
OTBeThI:

TI1>T2 T1=T2 T1<T2
Bepusiit orBet: T1>T2

20.X0,1010TIPOU3BOANTEIBLHOCTh KAKOI0 NMpouecca Boie?
OTBeThI:

HpoccenupoBanue [JeranaupoBanne O1MHAKOBOE
BepHsiii otBeT: JleTanaupoBaHue

II. Onucanue wikanvl oueHuBanUA
Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
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Onucanue xapakxmepucmuxu 8blnoHeHus 3Hanus: PaboTa BIOJIHEHA B paMKaX "TPOJABHHYTOTO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIMPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuku 6binoHeHus 3nanus: Pabora BeIoHeHa B paMKax "06a30Boro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEPHO. B wacTh Marepuana ecTb HE3HAYUTEIILHBIC
HEJOCTaTK!

Ouenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOMHEHA B paMKax "Moporosoro"
ypoBHsi. OCHOBHAsI 4acTh 33/IaHUs BHITIOJTHEHA BEPHO. HA BOMPOCHI YTIIIYOJIEHHOTO YPOBHS

Ouenka: 2
Onucanue xapaxmepucmuxu vinoineHus 3nanus: Pabora He BBINIOJIHEHA WIN BBITIOJTHEHA
PEUMYIIECTBEHHO HETPABHILHO

1I1. IIpasuna évicmasnenus umozoeoi OyeHKu no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [losnokeHuem o OayIlbHO-PEHTHMHIOBOM cHUCTeME AJIs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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