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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn

10.10.

Bnageney My3unHa H0.10.
[IpenopaBaTeib Vaermdrratop Re86e9a56-Puzina-4d2acadl [Ty3una
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)

COI'VIACOBAHO:

P OBOIUTEND MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
OggagoBaTeﬂbHOﬁ Ceepenua o Bnagensue L3N M3
Bnageney Kptokos A.T1.
IpPOrpaMMBI Waermnatop RIbB1T956-KryukovAP-8dactded A.Il. KprokoB
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
o CeegeHus o Bnagensue L3N M3K IO IO
3aBeayronuit JO.
Bnageney My3uHa H0.10.
BLIHyCKaIOH_[eI/I Ka(be[[pbl WaeHTuduraTop ReB86e9a56-Puzina-4d2acadl HYSI/IHa
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



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. [TK-1 CnocoGeH aHaTM3UpOBaTh U MOJICITUPOBATH (PU3HUECKHUE TIPOIIECCHI B DJIEMEHTaX
HHEPTEeTUYECKOT0 000pyI0BaAHHS
NJ1-4 3nakoM ¢ 0COOEHHOCTSIMH TEXHOJIOTHYECKHUX MPOILECCOB, MPOTEKAIOIIUX B 3JIEMEHTAX
HHEPTEeTUYECKOr0 000pyIOBaHUS CIEIUATBHOTO Ha3HAYCHUSI.

2. [IK-2 CnocoGeH mpoBOIUTh PaCY€THO-TEOPETUUYECKHUE U IKCTICPUMEHTAIIbHBIC UCCIICIOBAHMS
TEIJIOTUIPABINYECKUX MPOIECCOB B KOHCTPYKIUAX HU3KOTEMIIEPATYPHBIX YCTAHOBKAX
NJI-2 3naeT 0cOOEHHOCTH MPOLIECCOB B KPHOBAKYYMHBIX CHCTEMaX HU3KOTEMIIEPATYPHBIX
YCTAHOBOK, CIIOCOOCH OTIPENENSATh PEKUMHBIE TapaMeTPhl MPOIECCOB

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: KomneroTepHoe 3a1aHue
1. 3axonaxuBaHue KpuoBakyyMHbIX cucteM (KontponpHas pabota)

dopma peanuzanuu: [TuceMenHas padota
1. AHanm3 rereBBIX OXKIKHATENCH U pedprkeparopoB (KorrponsHas padora)
2. KpuoBakyyMHBI€ CUCTEMBI OONBIIHNX CBEpXIpoBoAsmnX cucteM (KontponsHas paborta)
3. Kpuokonnencanunonnsiit Hacoc (KonTposnbHas pabota)

BPC aucuunjavHbl

3 cemecTp
Beca KOHTpOIBHBIX MeponpUsITHiL, Y0
Hanekc KM- | KM- | KM- | KM-
Pa3nen mUCIMIIIMHBI KM: 1 2 3 4

Cpok KM: 4 8 12 16

Kpuosakyymusie cuctemsl (KBC) akcniepumeHTanIbHbBIX
TEPMOsIIEPHBIX ycTaHOBOK (DTVY)

KpuoBakyymusie cucremsl (KBC) sxcniepuMeHTaIbHBIX
TEPMOSIEPHBIX YCTaHOBOK (DTY)

OO011re TPUHIIUIIBI TOCTPOCHHS CXEM KPHOTEHHBIX TeINEBBIX
YCTaHOBOK

OO011re TPUHIIUIIBI TOCTPOCHHS CXEM KPHUOTEHHBIX TeIMEBBIX
YCTaHOBOK

KpunoBakyyMHbIE HaCOCHI

KpunoBakyyMHbIE HACOCHI +




DKcIlyaTalys CUCTEM KPUOT€HHOI0 o0ecredeHus: O0IbIINX
TOKaMaKOB U PEAKTOPOB, PEKUMBI PaOOTHI

OKcIuTyaTalus CUCTEM KPUOT€HHOI0 o0ecriedeHns: O0IbIINX
TOKaMaKOB ¥ PEAaKTOPOB, PEKUMBI PaOOTEHI

Bec KM:

25

25

25

25

$O061as yacte/J1j1s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
IK-1 N-4rk-1 3HaKoM c | 3HaTh: KproBakyyMHBIE CHCTEMBI OOJIBIIIMX CBEPXITPOBOISIINUX CHCTEM
0COOEHHOCTSIMU MeTobl pacuera ocHOBHBIX | (KoHTponbsHas pabota)
TEXHOJIOTHYECKUX MoKa3aTesen Kpuokonnencanunonnsiii Hacoc (KonTposbhas pabora)
MPOLIECCOB, MPOTEKAIOIIUX B | KPUOBAKYYMHBIX CUCTEM
JJIEMEHTax YMers:
SHEPreTUIECKOro paspaboTartb
00opyI0BaHUS MPUHIMITHATBHYIO CXEMY U

CIICOHUAJIbHOI'O Ha3HAYCHM .

BBINOJIHAT PacyeT
apaMeTpoB
KPUOBaKYYMHOU CHCTEMBI

I1K-2 N-2nk-2 3Haer
0COOCHHOCTH TPOLIECCOB B
KPHOBAKYyMHBIX ~CHCTEMaX

HU3KOTEMITEPATyPHBIX
YCTaHOBOK, croco0OeH
OTIpeIeNATh pEKUMHBIE

napaMeTpsl IPOLECCOB

3HaTh:

CTPYKTYpY U COCTaB
KpI/IOBaKYYMHBIX CUCTCM
TEPMOSIIEPHBIX
3KCHCpI/IM€HTaHBHBIX
YCTaHOBOK;

VYMeTh:

BBITIOJTHSATH pacyeT
TGHJ'IOFI/I}IpaBJII/I‘ICCKI/IX
XapaKTePUCTHK KPHOTCHHBIX
TCIINCBBIX YCTaHOBOK

AHanm3 reJueBbIX OXIKUTeNen u pedprmxeparopos (KonrponbHas padoTa)
3axonaxuBaHue KpHOBaKyyMHbIX cucTeM (KoHTponpHas pabota)




1I. Cooepicanue oyenounvix cpeocme. Illkana u kKpumepuu oyenuganus
KM-1. KpunoBakyymHblie cuCTeMbI 00JIBIINX CBEPXIMPOBOASIIINX CHCTEM

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBegeHMsl KOHTPOJbHOro meponpusatus: I[lonydyeHnue 3amaHus, BpeMs Ha
MOJIFOTOBKY OTBETA, OTBET

Kpartkoe conep:xanue 3aganus:
1. Cxema oOecneuenus UTOP xunkum reavem

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: MCTOJbI pacu€Ta OCHOBHLIX l.CprKTypa, COCTaB, MMapaMcCTpBhl, (I)I/ISI/I‘IGCKI/IG OCHOBBHI
IoKa3aTelei KPHOBAaKYYMHBIX KPpHOBAaKYYMHBIX CUCTEM 0OJIBIINX TOKAMAaKOB U
CHUCTEM PCAKTOPOB, XaPAKTCPUCTHKA CUCTCM, PCIKUMbI pa6OTBI.

2.Cxema obecnieuenmst bAK »uakum reimmem
3.Cxema oOecrieuennsa NICA Xuaxum rermem

4.CxeMa kpuoreHHoro ooecneuenusi Tokamak-/

5.Cxema kpuorenHoro obecrieuenus Tokamak-15

Onucanue MIKAJbI OLEeHUBAHUS

Ouyenka: 3a9TEHO
Onucanue xapaxmepucmuxu ebinonneHus snanus: OLueHKa "3a4TeHo0" BBICTABIISECTCS €CIIN 3aJaHUE
BBITIOJTHEHO MPAaBWJIBHO WJIM C HE3HAUNTEIbHBIMU HEJI0U€TaMuU

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIAECTCS €CIIU
3a/laHue He BBIMTOJIHEHO B OTBEJACHHBIN CPOK WM PEe3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-2. AHa/113 rejiMeBbIX OKHKUTEIeH U pedpukepaTopos

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHMsi KOHTPOJIbHOro Meponpustusa: Ilonydenue 3anaHus, BpeMs Ha
MOJATOTOBKY OTBETA, OTBET

KpaTKOC CoA€CpKaHME 3alaHUA:
Amnanus YCHOBHOI>'I CXCMbI OXKHKUTCIIA KaHI/II_IBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: CTPYKTYpy M  COCTaB 1.Oxmwxurens Komnnnza

KPUOBAKYyMHBIX CUCTEM 2.KT'Y ¢ npenBapuTeabHbIM a30THBIM OXKHKUTEIIEM
TEPMOSIACPHBIX 3.Anamu3 cxemsl KI'Y-250/4,5

DKCIEPUMEHTAIBHBIX YCTAHOBOK; 4.Ilpunnun neicTBus peQpruKepaTopoB paCTBOPEHUS




He3 B He4

S.IIpuHUMNIHAIBHBIE U TEXHOJIOTHYECKUE CXEMBI
yctaHoBKH. CHCTEMbI XpaHEHUs ra3000pa3HOro resusl.
6. Cuctema obecriedeHus )KUIKUM a30ToM. Kprobiok
YCTaHOBKH, TETUIOOOMEHHBIE annaparhl,
pacIIUpUTENLHBIC YCTPONCTBA, COOPHUK KHUIKOTO TS
TpyOGonpoBobI.

Onucanue MKAJbI OICHUBaAHUSA:

Ouyenka: 3a4TCHO
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "3a4TeH0" BBICTaBJISETCS €CIIU 3aJJaHue
BBITIOJIHCHO MTPABUJILHO WM C HE3HAYNTEILHBIMHU HET0YETaMHU

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

KM-3. KpnokoHeHcalluoOHHBII Hacoc

®opmbl peasusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpouenypa mnpoBeaeHMs KOHTPOJBLHOIo meponpustus: Ilonydenue 3anaHus, BpeMs Ha
IIOATOTOBKY OTBETA, OTBET

Kpatkoe conepxanue 3agaHus:
KakoBa 3aBUCHUMOCTB yJ1€1bHON OBICTPOTHI AEMCTBUSI KpUOHACOCA OT TOJIIMHBI KPHOCIOs?

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: paspaboTathb 1.KakoBbl onTHManbHbIe TapaMeTpsl GOPMUPOBAHUS

IPUHLUIIAAIBHYO CXeMy " KpHOCJIOS Ta30BOT0 KOHIeH caTa?

BBIMIOJHATh pacyeT MapaMeTpoB 2.B yem 3axiroyaeTcss MEXaHU3M Kpuo3axBara?

KPHUOBaKyyMHOM CHCTEMBI 3.Ilepeuncanre ciocoObl OXJIaXIEHUS TEIUIO3AIUTHBIX
9KPAHOB

4.Kak BBINOJHSETCS pacyeT pacxo/a KpHoareHTa,
oTpedIIIEMOTro KpHOHACOCOM?

5.IIpuBenure BO3MOKHBIE CXEMBI KpUOIIAHEIEH U
CIOCOOBI MX OXJIaXKICHUSI.

6.ITepeuncanre cnocoObl yMEHbIIEHHUS TEIUIONPUTOKOB K
KpUOMAaHEN! U TEII03alUTHBIM SKpaHaM.

7.Yem onpenensercs 3¢ (HEeKTUBHOCTD TEMI03aLIUTHOTO
sKpaHa?

8.KakoBbI pexH1Mbl pabOoThl KPUOTEHHBIX HACOCOB?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenxa: 3a4TCHO
Onucanue xapakmepucmuku btnoanenus 3nanus; OUeHKa "3a4TeH0" BBICTABISETCS €CIIH 3a/JaHNe
BBIMIOJIHEHO MPaBUJIBHO WM C HE3HAUNUTEIbHBIMU HE10YETaMU

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIAETCS €CIU
3aJlaHi€ HE BBITTOJTHEHO B OTBEJICHHBIN CPOK MJTM PE3yJbTAaT HE COOTBETCTBYET 3aaHHUIO




KM-4. 3axo/1a:kuBaHue KPHOBAKYYMHBIX CHCTEM

®opmbl pean3anuu: KoMIblOTEPHOE 3a1aHKE

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOobHOr0 MeponpustTusi B BPC: 25

IIpouenypa mnpoBeaeHHMs KOHTPOJBLHOIo MmeponpuaTHsa: Ilonydenue 3anaHus, BpeMs Ha
IIOATOTOBKY OTBETA, OTBET

Kparkoe conepxanue 3a1aHus:
Onpenenuts BpeMs OXJIKICHHUS U MAacCy MCHApUBIIEHCS KUAKOCTU IIPU 3aII0JIHEHUN EMKOCTH
AKHUJIKMM a30TOM/TEJIHEM.
HcxonHble nanHble: BHYTPEHHUN pa3Mep EMKOCTH, TOJIIMHA CTEHKH, MaTepual CTCHKH,
MaTepuai TEeIJIOU30 1Y, HadallbHasl TEMIIEpaTypa, TEMIIepaTypa CTEHKH.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMmeTs: BBITIOJTHSATh pacuer 1.Hecramronapsslie npoliecchl B Mpoliecce IKCITyaTaluu
TETJIOTUIPABINYECKUX KPUOTEHHBIX CUCTEM, PEKUMBI PaOOTHI, BpeMs
XapaKTEPUCTHK KPUOTEHHBIX 3aX0JIaXKUBAHUSI.

TeJIMEBBIX YCTAaHOBOK 2.KpuoBakyymHuble Hacochl. [IpuHIMT paboOTHI.

Meroauka pacuera, IPUHIIUITAATBLHBIC CXEMBI U
0COOEHHOCTH KOHCTPYKIIMH.

3.0npenencHue BpeMEHU OTKAYKH JI0 3aIaHHOTO
JIaBJICHHS.

4.3aBUCUMOCTH OBICTPOTHI ICUCTBUS OT JABJICHUS.
[IpuMepsl KPHOBAKYYMHBIX HACOCOB CBEPXITPOBOISAIINX
CHCTEM.

OnucaHue MKAJbI OLleHUBAHUS:

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

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuku evinoaneHus snanusa: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIH
3a/laHue HE BBIIIOJIHEHO B OTBEACHHBIN CPOK WM PE3YyJIbTaT HE COOTBETCTBYET 33 JaHUIO




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. KpwunoBakyymusbie cuctembl (KBC) 3xcnnepuMeHTAIbHBIX TEPMOS/IEPHBIX YCTAHOBOK
(ATY). CtpykTypa, cocTaB, mapaMeTpsl, PU3NIECKHe OCHOBBI KPHOBAKYYMHBIX CUCTEM
OOJIBIIINX TOKAMAaKOB U PEAKTOPOB, XapaKTEPUCTUKA CUCTEM, PEXKUMBI PAOOTHI.

2.  DKCIUTyaTamusi CMCTeM KPHOTeHHOTo obecreyeHus1 00JIbIINX TOKAMAKOB U
PeaKTopoB, pexkuMbl padoThbl. HecTalronapHbie Mpoeccsl B MPOLEcce IKCILTyaTauu
KPUOTEHHBIX CHCTEM, PEKUMBI pabOTHI, BpeMs 3aX0JIa>KUBaHUS.

IIpoueaypa npoBenenust
Crnenoii BEIOOD 3a/1aHUA, BpeMsI Ha TOJITOTOBKY OTBETa, OTBET

L. Ilepeuens Komnemenyuit/uHOUKaAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuuss/Muankarop: NJ{-4rk-1 3HakoM ¢ 0COOEHHOCTSIMU TEXHOJIOTUYECKUX ITPOLIECCOB,
MPOTEKAOIIUX B 3JIEMEHTAX YHEPTeTUYECKOT0 000PYAOBAHUS CIICUATBHOIO HA3HAYCHHUS.

Bomnpocel, 3axanus
1.1. KpuoBakyymubie cucteMbl (KBC) 3kcnepuMeHTATbHBIX TEPMOSIIEPHBIX
ycranoBok (ITY). Ctpykrypa, cocTas, mapaMmeTpsbl, (PU3ndecKre OCHOBBI KPHOBAKYYMHBIX
CUCTEM OOJIBIINX TOKAMaKOB M PEAKTOPOB, XapaKTEPUCTUKA CUCTEM, PEXKUMBI paOOTHI.

2.  OO0ume NPUHUHUINBI HOCTPOCHHUS €XeM KPHUOTeHHBIX reJiMeBbIX YCTAHOBOK.
HpI/IHHI/IHI/IaHI)HI)IG 1 TCXHOJIOTHYCCKUEC CXEMbI YCTAHOBKH. CucreMbl XpaHCHUA ra3006pa3H0r0
renus. Cucrema obecnieueHust )KUAKUM a30ToM. KprnoOiok ycTaHOBKH, TEJI000MEHHbIE
anmapaThl, paCIIMPUTETbHBIE YCTPOUCTBA, COOPHUK KUIKOTO renus. TpyOorpoBobl.

2.1. KpwuoBakyymusle cuctembl (KBC) 3xcniepuMeHTaJbHBIX TEPMOSIIEPHBIX
ycranoBok (TY). Ctpykrypa, cocTas, mapaMeTpbl, pU3NIECKHEe OCHOBBI KPHOBAKYYMHBIX
cucTeM OOJIBIIMX TOKAaMaKOB U PEaKTOPOB, XapaKTEPUCTHKA CUCTEM, PEXKUMbI pabOTHI.

2. KpmunoBakyymHuble Hacocskl. [IpuHuun paboTel. MeTonuka pacuera, IpUHLIUIHATbHBIE
CXeMbI U1 0COOEHHOCTH KOHCTpYKIMU. OnpesieieHne BpeMEHN OTKauKH J10 331aHHOTO
JlaBJIeHUs. 3aBUCUMOCTB OBICTPOTHI ACWCTBUS OT JaBieHus. [Ipumepsl KpHOBaKyyMHBIX
HACOCOB CBEPXITPOBOSIINX CHCTEM.

3.1. OOmue NPUMHUMNBI OCTPOEHHUS CXeM KPHOTeHHBbIX re/IMeBbIX YCTAHOBOK
[TpuHIMNIHATBHBIE U TEXHOJIOTUYECKUE CXEMBbl YCTaHOBKH. CHCTEMBI XpaHEHHUS ra3000pa3HOro
renus. Cucrema obecrieueHus )KUAKUM a30ToM. KprnoOiok ycTaHOBKH, TETJI000MEHHbIE
anmnapartsl, paclIMpPUTEIbHbIE YCTPOWCTBA, COOPHUK KUJIKOTO renus. TpyOonpoBoabL.

2. KpuoBakyymubie cucteMbl (KBC) 3xcnepuMeHTATbHBIX TEPMOSIEPHBIX YCTAHOBOK
(ATY). Ctpykrypa, cocTa, mapaMmeTpsbl, GU3NUECKHUE OCHOBBI KPUOBAKYYMHBIX CUCTEM
OOJIBIITNX TOKAMAKOB U PEAKTOPOB, XapaKTEPUCTHUKA CUCTEM, PEKUMBI PaOOTHI.

4.1. OOmue NPUHIUNBI MOCTPOEHNS CXeM KPHOTE€HHBIX IreJIHeBbIX YCTAHOBOK.
[IpuHTIMTIATBHBIE U TEXHOJIOTHYECKHE CXeMbl YCTaHOBKU. CHCTEMBI XpaHEHHS Ta3000pa3HOTO



renus. Cucrema obecnieueHus )KUAKUM a30ToM. KpnoOok ycTaHOBKH, TETJI000MEHHBIE
anmapaTsl, paclIiPUTENFHBIC YCTPOICTBA, COOPHUK JKUAKOTO refust. TpyOoonpoBOIBL.

2.  JKcIulyaTanusi CHCTeM KPHOTeHHOro odecrnevyeHus 00JIbIIMX TOKAMAKOB U
PeaKTopoB, pe;kuMbI padoThl. HectanmonapHabie Ipouecchl B IPOLecce 3KCILTyaTalliu
KPHOTCHHBIX CUCTEM, PEKHMBI pabOTHI, BpEMsI 3aX0JIa)KUBAHUSI.

5.1. OOmue NpUHUMIBI NOCTPOEHHU CXeM KPHOTEHHBIX reJIieBbIX YCTAHOBOK

HpI/IHLII/IHI/IaJILHLIe 1 TCXHOJIOTHYCCKUC CXEMbI YCTAHOBKHU. Cucremsnl XpaHCHUA ra3006pa3Hor0

renusi. Cucrema odecrieueHus )KUAKUM a30ToM. KpnoGiok ycTaHOBKH, TENJI000MEHHbIE
anmaparsl, paCUIMpUTEIbHBIE YCTPOWCTBA, COOPHUK KUAKOTO Temus. TpyOomnpoBoab.

2. KpmuoBakyymHuble Hacochl. [IpuHimn paboTel. MeTonuka pacuera, IpUHIUITHATBLHBIE
CXEMBbI U 0COOEHHOCTH KOHCTpYKLMU. OIpeieieHue BpeMEHN OTKAYKH J10 3aJaHHOTO
JaBJIeHUs. 3aBHCUMOCTB OBICTPOTHI ACHCTBUS OT JaBieHus. [IpumMepsl KpHOBAKYYMHBIX
HAaCOCOB CBEPXITPOBOSAIINX CUCTEM.

MartepuaJbl 1Ji1 IPOBEPKU OCTATOYHBIX 3HAHUM
1.Yto Ttakoe uucno Knyncena
OTBeTHI:
VY CTHBIN OTBET

Bepusiii otBeT: OMH U3 KpUTEPHUEB MOJ00MS TBMKEHUS pa3pekEHHBIX ra3oB. OTHOIIEHHNE

CpeaHel AIMHBI CBOOOAHOTO Mpobera K XapakTepHOMY pa3Mepy CUCTEMBI.
2.Yro Takoe cpenHas JUIMHA CBOOOAHOIO Ipodera?
OTtBeTsI:
VYCTHBIN OTBET
BepHblii 0TBET: DTO CpeiHEE pACCTOSHHUE, KOTOPOE MIPOJIETAET YACTULIA 32 BPEMS MEXKIY
JIBYMsI [10CJIEIOBATEIbHBIMU CTOJIKHOBEHUSIMU
3.Yro Takoe TemiuoTa ajcopouun
OTBeThI:
YCTHBIN OTBET
Bepnpriii otet: Temnora ancopOuuu - Mepa MHTEHCUBHOCTH aJCOPOLIMOHHBIX
B3aUMOJCHCTBUN
4.Enununa usmepenus yncina Knyncena
OtBeTsI:
VYcTHBIN OTBET
Bepusliit otBet: Yncno Knyzacena 6e3pazmepHoe
5.Yto takoe Ddpdext Knyncena
OtBeTsI:
VYcTHBIN OTBET
Bepusiit otBet: O dext Knyncena (sBnenune temnnoBoit 3¢ ¢dy3un) — sBieHue
NepeTeKaHusl IPU OJJMHAKOBBIX JIaBJICHUSAX Pa3peKEHHOr0 raza yepes nopsel (Majbie
OTBepcTHsl) OT OoJiee HU3KOM K OoJiee BHICOKOI TemmeparType.

2. Komnerenuusi/Muaukarop: NJ1-2nk-2 3HaeT 0co6eHHOCTH TPOIIECCOB B KPHOBAKYyMHBIX
cucTeMax HU3KOTEMIIEPaTypHBIX YCTaHOBOK, CIIOCOOEH ONPEAEIATh PEKUMHBIE TapaMeTphbI
IPOLIECCOB

Bonpocsl, 3aganus
1.1. KpuoBakyymubie cucteMbl (KBC) 3kcnepuMeHTATIbHBIX TePMOSI/IEPHBIX
ycranoBok (ITY). Ctpykrypa, cocTaB, mapaMmeTpsbl, (Pu3nyeckre OCHOBBI KPHOBAKYYMHBIX
CUCTEM OOJIbLINX TOKaMaKOB M PEaKTOPOB, XapaKTEPUCTUKA CUCTEM, PEXKUMBI paOOTHI.
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2.

IKCIIIyaTalus CUCTEM KPHOTEHHOro o0ecreyeHust 00JbIINX TOKAMAKOB U

PeaKTopoOB, pe;KUMBI padoThbl. HectanmoHnapHbIie IPOIIECChl B IPOIIECCE IKCIITyaTalluu
KPHUOI'CHHBIX CUCTCM, PCIKNMBIL pa6OTLI, BpEMA 3aXO0JIa)KBaHUA.

2.1.

Kpuoaxkyymubie cuctembl (KBC) s3xcniepuMeHTATBHBIX TEPMOSIIEPHBIX

ycranoBok (ITY). Ctpykrypa, cocTas, mapaMmeTpsbl, (Pu3ndecKre OCHOBBI KPHOBAKYYMHBIX
cHcTeM OOJIBIINX TOKAMAKOB M PEaKTOPOB, XapaKTEPUCTUKA CUCTEM, PEKHMBI PaOOTHI.

2.

JKCIIyaTanus CUCTEM KPUOTeHHOT0 obecnedeHus 00JIbIIMX TOKAMAKOB U

P€aAKTOPOB, PE/KUMbI paﬁoTbI. HeCTaLII/IOHapHHe IMPOLECCChI B ITPOLCCCC OKCILTyaTallun
KPHUOI'€CHHBIX CUCTEM, PEKMMBIL pa6OTBI, BPEMA 3aXO0JIaXKBaHUA.

3.1.

Kpuosakyymubie cucremsl (KBC) 3kcnepuMeHTAIbHBIX TePMOsI/IePHbBIX

ycranoBok (ATY). Ctpykrypa, cocTaB, mapameTpbl, GU3NIECKHE OCHOBBI KPHOBAKYYMHBIX
CUCTEM OOJILIITNX TOKAMAKOB M PEAKTOPOB, XaPAKTEPUCTUKA CUCTEM, PEXKUMBI paOOTHI.

2.

KpuoBakyymublie Hacochl. [Ipuniun pabotsl. MeToanka pacdera, IpUHIHUITHAIBHBIC

CXEMBbI U 0COOEHHOCTH KOHCTpYKLUU. OIpeieieHue BpeMEHN OTKAYKH /10 3a/JaHHOTO
JaBJIeHUsl. 3aBUCUMOCTB OBICTPOTHI A€MCTBUSI OT aBieHus. [Ipumepbl KpHOBaKyyMHBIX
HACOCOB CBEPXIIPOBOASAIINX CUCTEM.

4.1.

Kpuosakyymubie cucrembl (KBC) 3xcnepMeHTAIBLHBIX TePMOSI/IEPHBIX

ycranoBok (ATY). Ctpykrypa, coctas, mapaMeTpbl, pU3ndeckrue OCHOBBI KPHOBAKYYMHBIX
cUCTeM OOJIBLINX TOKAMaKOB M PEAKTOPOB, XapaKTEPUCTUKA CUCTEM, PEXKUMBI paOOTHI.

2.

Oﬁmne NMPUHIUIIBI IOCTPOCHUA CXEM KPUOI'€CHHBIX I'€JIMEBBIX YCTAHOBOK.

[TpuHIMNIUATBHBIE U TEXHOIOTUYECKUE CXEMBI YCTaHOBKH. CHCTEMBI XpaHEHHUs Ta3000pa3HOro
renus. Cucrema o0ecTieueHus JKUIKAM a30ToM. KprnoOIoK YCTaHOBKH, TEIIIO0OMEHHBIE
arrmaparsl, pacuIMPUTEIIbHbIC YCTPOUCTBA, COOPHUK JKUAKOTO Teius. TpyOomnpoBoibI.

5.1.

Oﬁmne NPUHIHUIIBI MOCTPOCHUA CXEM KPUOI'CHHBIX I'€JIMEBBIX YCTAHOBOK.

[TpuHIMNMAIBHBIE U TEXHOJIOTMUYECKUE CXeMbl YCTaHOBKH. CHCTEMBI XpaHEHUs ra3000pa3HOro
renus. Crucrema obecrnieueHus KUIKUM a30ToM. KprnoOiok ycTaHOBKH, TEIIJI00OMEHHbIE
anmaparsl, paclIMpUTeIbHbIE YCTPOWCTBA, COOPHUK JKUAKOTO Teust. TpyOonpoBoabl.

2.

Kpunosakyymusie cucrembl (KBC) 3xcniepMeHTAIBLHBIX TEPMOSIACPHBIX YCTAHOBOK

(ATY). Crpykrypa, cocTas, napameTpsbl, GU3NYECKNE OCHOBBI KPUOBAKYYMHBIX CUCTEM
0O0JIBIINX TOKAMAKOB M PEAKTOPOB, XapaKTEPUCTHKA CUCTEM, PEKHUMBI pabOTBHI.

MaTepna.m)l AJIS MIPOBEPKHU OCTATOYHBIX 3HAHHUI

1.Yto Takoe mpoBOAMMOCTE TPYOOTIpOBOIa

OTBETHI:

Y CTHBEIN OTBET

Bepnsiii otet: [IpoBogumMocTh 0TBEpCTHS, TPYOOIIPOBOAA MM BAKYYMHOM CHCTEMBI - 3TO
Mepa MOTOoKa rasa Jyis JaHHOTO Mepenaja JaBlieHus B TpyOOIpOBO/Ie UM CUCTEME, OHA
MU3MEPSIETCS B JINTPAX B CEKYHIY

2. 15151 4ero NpuUMeHsoT (POpBaKyyMHBIE BOIIPOCHI

OTBETHI:

Y CTHEIN OTBET

BepHnpiii otBeT: @opBaKyyMHBINH HAcOC MpeHA3HAYEH ISl TOrO, 4YTOObI CO3/1aTh
IIPEIBAPUTENIBHOE pa3psbkeHue. JTo, mpumepHo, 80-90% oT Bcero Bakyyma.
Mexannueckue ¢popBaKyyMHbIE HACOCHI HE CITIOCOOHBI IOBECTH YPOBEHb BaKyyma B
cucreme 710 3HaueHus 99,9%. [{ns 3Toro ucnosb3yroTcs napomacisasie 1 y3noHHbIe
HAaCOCBI.

3.Yto Takoe ajcopOLMOHHBII HacocC

OTBETHI:
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YCTHRIN OTBET
BepHriii oTBeT: AICOPOIIMOHHBIE HACOCHI — HACOCHI HCTIOIB3YIONINE (PU3NUECKYIO
aJIcOpOITMIO Ta30B JJIs MX yJAICHUS U3 BAKYYMHOTO 00beMa. oM T0CTOMHCTBOM
aZICOPOITMOHHBIX HACOCOB SIBJISIETCSI OTCYTCTBHUE Maciia B KOHCTPYKIIUU, YTO MTO3BOJISET
MOJYYHTD C X TIOMOIIBIO “0e3MacisHBINA” BAKyyM

4.B yem pa3HuIia Mexay adbcopOrueii u aacoponuen
OtBeThI:

VY CTHBIN OTBET
Bepnbiii otBeT: O1HO MOBEPXHOCHOE, BTOPOE 00BEMHOE

5.Kakoe KOIM4ecTBO COEIMHEHUH XapaKTepHO ISl KPUOTEHHOW U BAKYYMHOM TE€XHUKHU
OtBeThI:

VY CTHBIN OTBET
Bepusiit orBeT: MuHNMansHoe

II. Onucanue wkanvl oueHuganus

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu 6blnoneHus 3Hanus: PaboTa BeIMOIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6blnoineHus 3nanus: PadboTa BeIogHEeHa B paMKkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTu MaTepuaiia ecth He3HAUYUTEIbHBIC
HEJOCTaTK!

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

II1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy
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