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1. Poab aucuumiuabl «CucTeMbl aBTOMATH3ALMHU IKCIIEPUMEHTAIbHBIX (U3NYECKUX YCTAHOBOK» B GOPMHPOBAHMU KOMIIETEHIUI BbI-

INYCKHHUKA:
Jj1eMeHT 06pa30BaTeaLHOI Kop xomnereit- CocTaBasiomue pe3y/ibTaTOB 0CBOCHHUS (1eCKPUNTOPbI KOMIIETEHU)
NPOrpaMMsl (IMCHHUILJIMHA, Cemectp HaumeHoBaHue KOMIIETEHIUH
npakruka, FHA) INHH Kox HaumenoBanue
ATICK(Y)-1 | Cmocoben npumensats 3HaHus | ATICK(Y)-1.B1 | Bnameer HaBBIKaMu IPOEKTHPOBAHUS MIPOTPAMMHOTO 00ecriedeHHs aBTOMAaTH-

0 MPOTEKAIOIUX IpoLeccax B 3MPOBAHHBIX CHCTEM YIPABJICHHUS OBICTPOIIPOTEKAIOIUMHI (PH3HIECKUMH TIPO-
SIIEPHBIX SHEPreTHYECKUX LeCCaMu
YCTaHOBKaX, 3HaHusA 0 TexHo- | JATICK(Y)-1.Y1 | YmMeeT npoBOAUTH IMOTHOLCHHBIN aHAIN3 TEXHOJIOTHYECKIX IPOIIECCOB, TPO-
JIOTHYECKUX MpOoLieccax U am- TEKAIOUINX B OJIOKaX M MOACHUCTEMAX YCTAaHOBKH
naparax IpOU3BOJACTB AIEP- ATICK(Y)-1.31 | 3Haer ycTaHOBKH yAep>KaHHS BHICOKOTEMIIEPATYPHOH IIa3Mbl, MaTeMaTHIE-
HOI'0 TOIIJIMBHOI'O NMMKJIA I CKO€ OTIHCaHME TIA3MO - (PH3UYECKUX MPOIECCOB, IPUHIIUITEI TOCTPOCHUS CH-

CHCTeMbI ABTOMATH- Zcéigl\:lralfliﬂﬂ eei v 3a1a4 CTEM aBTOMATH3AIINHU SKCIICPUMCHTOB Ha TCPMOAACPHBIX YCTaHOBKaX

SAUHMH IRCHEPHMEH- 9 JATICK(Y)-2 | Cnocoben npumensts 3Hanus | JIICK(Y)-2.B6 | Brnageer MmerogaMn MaTeMaTH4eCKOTO MOJACIUPOBAHUS IKCIIEPUMEHTATBHBIX

TAJTbHBIX (PU3HMUYECKHUX
YCTAaHOBOK

Teopuu U npaktuxku ACY TII,
BKJIIOYAIOIME MaTeMaTHye-
ckoe, mH(popMaImoHHoe, aj-
TOPUTMHUYECKOE U TEXHHUYC-
ckoe obecrieueHus s 00-
CITy>)KUBaHUSI ¥ TIPOCKTHPOBa-
HHMSI OTUX CHCTEM B COOTBET-
CTBHH C 33JIaHHBIMH TpeOOBa-
HUSIMH U YCIIOBHSIMH

(1)I/I3I/I'-IGCKI/IX YCTAaHOBOK U UX CUCTEM YIPABJICHUSA

JITICK(Y)-2.Y6

Ymeer pa3pabaThiBaTh MaTEMATUICCKOE 00ECIICUCHHE aBTOMATH3HPOBAHHBIX
CHCTEM YIPABJICHHUS YKCIIEPHUMEHTAIBHBIMU (PH3HMUSCKUMH YCTAHOBKAMU

TITICK(Y)-2.36

3HaeT OCHOBBI (DYHKITHOHHPOBAHHUS H MATEMAaTHYECKOE OMUCAHKUE KCIICPH-
MEHTAJbHBIX (PU3NIECKUX YCTAHOBOK KaK OOBEKTOB YIIPABICHHS

2. IMToxka3zaTesu U MeTOALI OLICHUBAHUS

H.J'lal-ll/lpyeMbIe pe3yJbTaThbl oﬁyqemm o TUCIHMILINHE KOH Kom‘ponupyeMoﬁ HaumeHoBaHue pasjeiia THCHUIIIHHBI MeToabl OlleHMBAHMSI
Kon HaumeHoBaHue KOMIIeTeHIHH (MM ee (O1eHOYHBIE MEPONPUSATHS)
4acTH)

Pa-1 Bnamets MeToamMu, Crioco0aMu ¥ CpeICTBAMH TIOCTPOE- ATICK(Y)-1 Paznen 1. BBenenue u o0IIue MOIOKEHUS 3amura ot4era 1o 1abopaTopHOI
HUSI CHCTEM aBTOMATH3aLlMK SKCIIEPUMEHTOB Ha (HU3Nde- Paznen 5. Cucrema CHHXpPOHU3AIUU U CH- pabore
CKHX yCTaHOBKaXx. CTeMa IPOTUBOABAPUIHOM 3alIUTEI KonrposnbHas pabora

Pa-2 Bnaners MaTeMaTH4eCKUM aNnapaTtoM ONMUCAHHS TEXHO- ATICK(Y)-1 Paznen 3. Cucremsl ynpaBneHust ¢pusude- | 3amuTa oT4ETa MO JIaDOpaTOpHOM
JIOTHYECKUX U TUIa3MO - (PU3HUECKHUX MPOLIECCOB. CKUMH IIpOLiecCaMu pabore

Kontponsnas pabora

P -3 3HaTh TeXHUUECKHE, MHPOPMAITMOHHEIE U MPOTPAMMHEIE JTICK(VY)-2 Pazmen 2. Cuctema ympaBieHds mporiec- | 3amuTa oTdera mo JabopaTtopHOit
0COOEHHOCTH ITOCTPOSHHS CUCTEM aBTOMATH3AIINH IKCIIe- COM TIOJTOTOBKHM YCTaHOBKH K 3KCIIEPHMEH- pabote
PUMEHTOB 11 PU3UIECKUX YCTAaHOBOK. Ty Kontponsuas pabora

Pazmen 4. Cucrema mudpoBoro ympasie-




HUSI UICTOYHUKAMM ITUTaHUs
P-4 IIpoekTHpoBaTh apXUTEKTYPY CUCTEMBI IIPU YCIOBUU UH- JTICK(Y)-2 Pasznen 6. WudopmanmonHo- | 3amura oTyera 110 Jad0paTopHOU
TEHCUBHBIX IIOTOKOB H3MEPUTENBHOMN U yNpaBIIsIoNIeH HU3MEpUTENIbHAs CUCTEMA pabote
nHpopmanum. KontponbHas pabora

3. HIkaja oueHUBAHUSA
ITopsmok opranu3anuy OLEHUBAHUS PE3yJIbTaTOB O0YyUYEHHs B YHUBEPCUTETE PEriIaMEHTUPYETCsl OTJEIbHBIM JIOKAIbHBIM HOPMAaTUBHBIM akTOM — «Cu-
CTeMa OICHMBAHUS PE3yJIbTaTOB 00y4eHUs: B TOMCKOM MOJIMTEXHUYECKOM yHuBepcuteTe (CucreMa oreHHBaHus)» (B AeHCTByromel penakum). Vc-
M0JIb3yeTCsl OATIbHO-PEHTHHIOBAs CHCTEMa OLICHUBAHUS pe3yibTaToB oOyueHus. MTorosas oneHka (TpaJAuLMOHHAs U JIMTEpHAas) O BUAaM y4eOHOH
nesrenpHOCTH (M3ydenue aucuuiuimd, YHUPC, HUPC, kypcoBoe mpOoeKTHPOBAaHUE, MPAKTHKH) OMPELISETCSI CYMMOHN OaioB MO pe3yabTaTaM TeKYy-
LIEr0 KOHTPOJIS U POMEKYTOUHOM aTTecTaluu (UTOroBas peMTUHroBasi oleHka - makcumym 100 0asioB).

PacnpeﬂeﬂeHMe OCHOBHBIX U JOIIOJHHUTCIIBbHBIX 0ajioB 3a OLCHOYHBIC MCPOIIPHUATUA TCKYLIETO KOHTPOJIA U HpOMe)KYTO‘{HOfI arTeCTalu yCTaHaBJIU-
BacTCiA KaJICHAAaPHbIM peﬁTI/IHF'HHaHOM AUCHUITIIIMHBI.

PGKOMGHI[yeMaH mKajaa aJ1id OTACIBbHBIX OLCHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJTHEHHUS
3a1aHus

CooTBeTcTBHE TPaAULHU-
OHHOM OlleHKe

OnpenesieHne OLeHKH

90%+100% «OTIUIHO» OTIn4HOE TOHMMAaHKE NMPeMeTa, BCECTOPOHHHE 3HAHHA, OTIIMYHbIE YMEHHUS U BJIAJCHUE ONBITOM IPAaKTHUYECKOH JAeITeTbHOCTH, HEOOX0aH-
Mble pe3yNbTaThl 00y4eHHs1 ¢HOPMHUPOBAHBI, UX KAYECTBO OLICHEHO KOJIWYECTBOM 0aJIOB, OJU3KUM K MAKCUMAITEHOMY

70% - 89% «Xoporoy» JIOoCTaTOYHO MOJHOE MOHUMAHHUE MPEIMETa, XOPOIIHE 3HAHHSI, YMEHUSI U OIBIT IPAKTHUECKON EATeIbHOCTH, HEOOXOUMbIC Pe3yIbTaThl 00Y-
YyeHHs1 ¢(hOPMHUPOBAHBI, KAYECTBO HU OJJHOTO M3 HUX HE OLICHEHO MUHUMAJIEHBIM KOJIMYECTBOM 0ajioB

55% - 69% «Y IOBIL» [puemneMoe MOHMMaHUE IPEIMETa, YOBICTBOPHTEIbHBIC 3HAHUS, YMEHHUS U OIBIT IPAKTHYECKOH ACATEILHOCTH, HEOOXOAUMBIE Pe3yIIbTaThI

00yd4eHust ChOpPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHMMAJIbHBIM KOJIMUYECTBOM 0aJljIoB

0% - 54%

«Heynosiu.»

PC3yJ’ILTaTBI 06y‘16HI/I$[ HE COOTBCTCTBYIOT MUHUMAJIbHO JOCTATOYHBIM ’I‘pe60BaHI/I$[M




4, TlepeyeHb TUNOBBIX 3aJaHUI

OueHOYHbIE MEpPONPUATHS

le/lMele THIIOBBIX KOHTPOJbHBIX 3aJaHnii

1.

KonTponbnas pabora

Bomnpocsr:

1.

2.
3.
4

o

12.
13.

14.

15.
16.
17.

18.

19.
20.
21.
22.

Ha3oBute npuHIMNHaNIbHOE OTIIMYAE YCTAHOBOK TOKaMaK OT CTEJIapaTOPOB.

OnuimmMre NpUHLIAI ACUCTBUS OTKPBITHIX JIOBYILIEK Ul H3YYEHHS BBICOKOTEMIIEPATYPHOM IUIa3MBl.
OnummTe TeXHOJOTHYECKUE OCOOCHHOCTH HHEPIAIBHOTO TEPMOSIEPHOTO CHHTE3A.
OHeprocucreMa 3JeKTpopu3n4eckoil ycTaHOBKU. ONMIIUTE CYLIECTBYIOIIME CHOCOOBI IMOJAuu
3JIEKTPOIHEPIUU Y HAKOIIUTENH SHEPTUH I YCTAHOBOK.

[TpuHIMD NEHCTBUS U COCTaB CUCTEMBbI CO3/1aHUS CBEPXBBICOKOI'O BaKyyMa B pabodeill kamepe 3J1eK-
TPO(HHU3NIECKON YCTAaHOBKH.

Mertoa HarpeBa IU1a3Mbl HHXKEKIUEH OBICTPBIX HEUTPaIbHBIX aTOMOB (MHXKEKIUSI HEUTPAJIOB).
[lepeuncnure metoasl BU-HarpeBa mina3Mbl B Tokamake. B uem ux ocoOeHHOCTH.

OCOo6EeHHOCTH KCIIEPUMEHTAIBHBIX (PU3UUYECKUX YCTAHOBOK C TOUKH 3pEHHsI aBTOMATU3aLUH.
ba3oBble MpUHIMIIBI TOCTPOEHUS CUCTEM aBTOMATHU3ALMN HAYYHBIX KCIIEPUMEHTOB.

. CocraB cucreM, 000pyI0BaHUs, YCTPOHUCTB U PEKUMBI paOOTHI AIEKTPOPUINIECKON YCTAHOBKH.
. ABTOMaTH3aIus MpoIecCOB BHICOKOBAKYYMHOW OTKAayKH paboueld Kamepbl, MPOIEeCcCOB MPOTpeRna,

OUYMCTKA M HAHECEHMs 3alIUTHHIX TOKPBHITHI Ha BHYTPEHHEH MOBEPXHOCTH Kamephl, MPOIECCOB
OXJIKJICHUS 3JIEMEHTOB KaMephl 1 0OMOTOK 3JICKTPOMArHUTHON CHCTEMBI.

CTpyKTypHas cXemMa CUCTEMBbI YIPaBIeHUS TEXHOIOTUYECKUM MPOIIECCOM MOTOTOBKH.

OO0muit anropuT™M BaKyyMHUPOBAaHMS U TEXHOJOTHYECKOW MOArOTOBKM paboueil kaMepsl K SKCIepu-
MEHTY.

CDYHKHI/II/I CHUCTCMbI YIIPABJICHUA BaKyyMHO-TCXHOJIOFHqCCKOfI HOHFOTOBKOﬁ, BXOIHBIC 1 BBIXOJAHBIC
CUTHAJIBI, TpeOOBaHMSI K TEXHUYECKON CTPYKTYpe U MPOTPaMMHOMY 00€CTIEUEHUIO.
DNEKTPOMAarHuTHAs CHCTEMa YCTAaHOBKH, 00OPYIOBAHKE JOTIOJTHUTEILHOTO HarpeBa MiIa3Mbl.
[TepeueHb KOHTPOIUPYEMBIX TEXHOIOTHUECKUX U (PHU3UUECKHUX MTapaMeTPOB.

AJ'IFOpI/ITM pa6OTLI CUCTCEMBbI UMITYJIBCHOT'O JICKTPONUTAHWA, HA3HAYCHUC U XapaKTECPHUCTHUKN obMo-
TOK 3J'IeKTpOMaFHI/ITHOI\/’I CHUCTCMEI.

[IpuBeanTEe OCHOBHBIE BUBI aBapuii (aBapUIHBIX CUTYaIUi), B TyCKOBOM H MPEIITYCKOBOM PEXIUME
paboTHl YCTAaHOBKH.

[Tepeuncnute BO3MOKHBIE AITOPUTMBI IITATHOTO M aBAPUIHHOTO OTKIIOYSHHSI HICTOYHUKOB MUTAHUS.
CTpyKTypHO — (yHKIIMOHAJIbHASL CXEMa CUCTEMbI TPOTUBOABAPUITHAS 3AIUTHI U CUTHATH3AINH.
Onummre ocHOBHBIE (DyHKIIUU U pexumbl padboTsl UC.

JInarHOCTUYECKHIT KOMIUIEKC YCTAHOBKH, MEPEUYCHb M3MEPSIEMBIX MapaMeTpoB, HHGOPMAIIMOHHBIS
MIOTOKH, JIOTHUECKas CTPYKTypa 0a3bl JaHHBIX PE3yJIbTaTOB U3MEPEHUH.




OueHo4Hble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aaHUI

23. TexHuveckas CTpyKTypa nojcucteM coopa u perucrpaunu aanasix u MUC B nenom.
24. OcoOEHHOCTH ANTOPUTMOB IOCJE IKCIIEPUMEHTAIIBHOW 00paOO0TKH M3MEPUTENhHOU HH(OpPMAIUU B

NNnC.
2. 3ammra nabopaTtopHoi pabo- | Bompocsr:
TBI 1.  Cucremsbl ympaBJeHHS U aBTOMATHUYECKOTO PEryIupoBaHUs BhIIpsAMuUTened. Tpexdasnas mMocToBas

CXeMa KaK 3BEHO CHCTEMbI aBTOMAaTUYECKOTO PEeryJIMpOBaHUs, MepeaaTouyHast GyHKIUS BIIPSIMUTE-
TSl

2.  Hcrounuku nmutaHus 0OMOTOK HoJjouganbHOro nojis. CTpykTypa KOHTypa ynpasieHus GopMoil mo-
MEPEYHOr0 CEYCHUS TUIA3MEHHOTO IITHYPA.

3.  Hcrounuk nutanus oOMoTku TopougansHoro moist TF. OcHoBHBIE 371IeMEHThI KOHTYpa CTa0MIM3aIui
Toka B oomotke TF.

4.  ABapuiiHble PEKHUMBI BBIIPSMUTENCH, TIEPEXOHbIC MPOLECChl B aBapUIHBIX pexUMax, 3alluTa OT
KOPOTKHX 3aMBIKaHUH U TIEPErpy30K, MepeHANpPsHKEHUS B MpeoOpa3oBaTelIbHBIX KOMILIEKcax. MeTo-
JIbl ¥ CXEMBI 3aIIUTHI 110 TOKY M HAMPSKEHHUIO

5.  IlepBuuHBIC M3MEPUTEIBHBIE MPEOOPA30BATEIHN, UCIIOIB3YEMBIC JII U3MEPCHHSI TOKOB M HampsDKe-
HUN B 0OMOTKaX AJEKTPOMArHUTHOU cucTeMbl. OOBSICHUTH UX MPUHIIUIT JEHCTBUS.

6. Hasnauenuwe u QyHKIIMU CHCTEMBI CHHXPOHU3AINN (PU3NICCKONW YCTAHOBKH, TPYIIITBI CHHXPOHU3UPY-
€MOro 000pyJ0BaHUs.

7.  TlpuHIMIBI CHHXPOHU3AIMH ITYCKOBBIX OIEpaIlvii, BpeMeHHas ¥ COOBITUHHAS CUHXPOHU3AIHS, CHH-
XPOHHBIEC U ACUHXPOHHBIE COOBITHS, KOAUPOBAHUE COOBITHIA.

8.  CrpykTypHO-(QYHKIIMOHATBHAS CXeMa CUCTEMbl CHHXPOHH3AINH, TEXHUYECKUE Y3IIbI U MOTYJIH.

9.  CxeMoOTexHHYECKOE pellIeHre M0 CHHXPOHU3AIUH KOMILIEKCa (PU3NYECKOl YCTAaHOBKH C CETHIO CHIIO-
BOTO MTUTAaHMS. B KaKuX 1esIX BBITIOTHACTCS TaHHAS CHHXPOHU3AIINS.

10. Ha3zoBute BO3MOXKHOCTH ((DYHKIIMHU, XapaKTEPUCTUKHN) JTOKATBHOTO MOyl CHHXPOHU3AIUN B YacTH
BPEMEHHOMN U COOBITUHHON CHHXPOHU3AIIUH.

11. OcHoBHbIE (PYHKITMN CHCTEMBI IPOTHBOABAPUIHOMN 3aIUTHI B PA3IMUHBIX PEKUMaAX pabOThI YCTAaHOB-

KH.

5. Meroanueckne yKazanusi o npoieaype olieHuBaHUs

OueHoYHbIE MEPONPHSITHS

l'lpoue}lypa NPOBEACHNUS OLICHOYHOI'0O MEPONIPUATHSA U Heoﬁxo;mmue METOAHYECCKHE YKa3aHUusA

1.

KonTponbnas padbora

KontponbHas pabota — MUChbMEHHOE 3aJ]aHUE, BBHITIOJHIEMOE B YCIOBHUSX ayIUTOPHOM pabOTHI IS
MIPOBEPKU YMEHUU NPUMEHATH IMOJYyUYECHHBIE 3HAHUA JUISI PELICHUS] KOHKPETHBIX 3a/a4 ONPENECIICHHOTO
THIA IO pa3/eiy.




OueHo4HbIe MEPONPHATHS

IIpoueaypa npoBeieHUsI OLEHOYHOT0 MEPONPHATHS U HEOOX0IMMbIe METOIUYECKHE YKA3AHUS

Bpewms BbinosiHenust B TedeHUU— 30 MUHYT.

[Ipu omenke ompenensieTcs MOJHOTA M3JIOKEHUS MaTepuala, KaueCTBO, YETKOCTh M IMOCIE0BATEb-
HOCTb H3JI0KCHHUS MBICIICH,

MakcumanbHBIN 0auT 32 KOHTPOJILHYIO paboTy - 4.

3amura 1a60paTopHOi paboThI

3amTa BEINOJIHEHHOH TaO0paTOPHOI pabOTHI OCYIIECTBISETCS B YCTHON (opMme.
[TpenoxaBaTens MPOBOIUT OLIEHUBAHNE HA OCHOBAHUH ITMCBMEHHOTO OTYETa 110 Ja00paTopHOH padoTe,
a TaK’KC OTBCTOB Ha 3a/JaHHBIC BOIIPOCHI.
[To pe3ynbpTaTaM 3alIMTHl CTYJCHT MOJIy4aeT OalIbl, KOTOPBIE CKJIAJIBIBAIOTCS UX COCTABIISIOIINX:
—  BBINOJHCHHUE WHAWNBUIYAIBHOTO 33JaHUS 110 JJA00paTOPHOU paboTe B IIOJTHOM 00BEME;
— HYCTKOCTb U TCXHUYCCKAs NPaBUIIbHOCTb O(bOpMJICHI/Ifl OTYECTAa,
— YPOBCHb IMOATOTOBKH IIPH 3aIIUTEC, T.C. YCIICIIHLIC OTBCTHI Ha 3aJaHHBIC BOIIPOCHI;
— CpOK CJ[a4M OTYeTa.




