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AHHOTALMS

JlucuuinHa SBISETCS OCHOBOM IS IOJIy4EHMS! CTYJEHTaMU 3HAHMM O TOM, KaKoe MeECTO
3aHMMAIOT 3aJa4M yNpaBICHUS HEUTpPOHHO-pu3mueckumu napamerpamu DY u oOecnedeHus
0e30macHoOi KCIUTyaTauy B )u3HeaesaTenbHocTd ADC, 0 TOM Kakue 3a[a4d CTOST Iepell Ciayk0aMu
WHXEHEPHOW MOAJIEPKKH SKCIUTyaTalud M y4eOHOM moarotoBku mnepcoHana ADC M Kak OHHM
PEIIAIOTCS B HACTOSIILEE BPEMSL.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUILIAHBI

LenssMu ocBoeHUs yueOHON AMCHUIUINHBI SBISIOTCS:

* IpHOOpETeHNE 3HAHUM 0 KOHCTPYKLUHU M (PU3UUECKUX XapaKTepUcTHKax obopynoBanus SA2Y
¢ BBOP, o cucremax: CY3, CBPK,AKHIL- 0 HEWTpOHHO-(PHU3UUECKUX U TEIUIO-THAPABINYECKUX
XapaKTepUCTHKAaX aKTUBHOHM 30HBI BBOP, 0 mepeune MoaenupyeMbIX peXHMOB, HEOOXOIUMBIX ISt
00OCHOBaHHUSl DJKCIUIyaTallUOHHBIX XapakTepucTHUK SOV mnpu HOpMalbHOM »SKCIUTyaTaluu U
HapyUIEHUSIX HOPMaIbHON IKCILTyaTal|H.

* TIOJTyYE€HHE 3HAHUU O cucTteMe yrpasieHus u 3amuThl (CY3) peakropa B coBpeMeHHBIX DY,
0 (pyHKIMOHAJIBHOM Ha3HAYEHWU OCHOBHBIX KOMIOHEHTOB CVY3, mno mpuHOMIaM paboThl OCHOBHBIX
peryasitopoB CY3;

* MOJy4eHHEe 3HaHMH 00 OCHOBHBIX MapameTpax 0e30MacHOCTH, OMPEIEISIOUINX COCTOSHHE
3alIUTHBIX (U3MYecKux OapbepoB (Kopryca peakTopa, oOomoukn TBIJI v TOMIMBHOW MaTpUIlbI
TB3JI), o mpenenax HOPMaIbHON IKCIUTyaTalluy, O (PU3UYECKHUX SBICHUAX, MPUBOIAIINX K SIEPHO-
OIIACHBIM CUTYalUsIM B CIIy4ae aBapuu;

* TIOJIyYeHHE 3HAHWK O CHCTeMaxX KOHTPOJsI mapameTpoB DY, onpenensronmx 06€30MacHOCTD
sKcIUTyaTtanuu obopynoBanust ADC, 0 TEXHOJIIOTUH HPOBEICHMS IMJIAHOBBIX M3MEpPEHUIl HEUTPOHHO-
(GU3NYEeCKUX XapaKTePUCTUK aKTUBHOM 30HBI M 3aJadyax B MPaBUWIIBHOM MHTEpPIIPETALMM PE3yJbTaTOB
9TUX U3MEPEHU;

* IpUOOpETeHNE 3HAHUI O IMHAMHUYECKUX XapakTepucTukax S0V kak o0bekTa yrnpaBieHus, o
MIOBEICHUN PEaKTOpa MpU pa3rOHE pPEeakTopa Ha MIHOBEHHBIX M 3alla3[bIBalOIIMX HEWTPOHAX, O
XapaKTepUCTUKAX JAaHHBIX MPOLIECCOB U MOBEJCHUM OCHOBHBIX MAapaMeTpOB 0E30IMaCHOCTH aKTUBHOU
30HBI B 3THX IPOLIECCaX, O 3aBUCUMOCTH XapaKTEPUCTUK Pa3rOHOB OT TUIIA TOIUIMBHOM 3arpy3Ku U
MOMEHTA KaMITaHUH.

* npuoOpeTeHne 3HaHUM O BIMSHUU KauyecTBa MOJEIUPOBAHUS (DU3MUECKUX MPOLECCOB B
obopynoBannu ADC (crocoObl WHTEPHOJSAIMA HEUTPOHHBIX CEUEHWW B MOJICIM AKTUBHOW 30HBI,
CHoco0bl y4yeTa pe30HAHCHOI'O 3aXBaTa HEHTPOHOB B TOIUIMBE M T.A.) HA NMPOBEPKY PabOThl CHCTEM
YIPaBIEHUS U KOMIUIEKCHOE TECTHMPOBAHME AJITOPUTMOB YIIPABICHUS U TEXHOJOTMYECKMX CHCTEM
9HEPro0IIoKa;

* MOJIy4eHHE 3HAHUM O cucTeMax 0e30MmacHOCTH Ha JeiicTByromMX 3Heprodiokax ADC u Ha
BHOBB cTposmuxcst ADC, 0 METOJOJIOTHH PacYeTHOTO 0OOCHOBAaHUS TEXHUYECKO# O6e3onacHoctu DY
Ha CTa/IMU MPOEKTUPOBAHMS M PACYETHON 00paOOTKM TMHAMHYECKHX MCIBITAHUHA NP ITyCKe-HaIaIKe
HOBBIX HEPTrO0JIOKOB;

* MIOJIyYeHHE 3HaHUN O MPOEKTHOM NepeyHe aBapuii, 0 TskenbIx aBapusix Ha ADC, o Mepax 1o
X HEJOMYIICHUI0, O METOJOJOTHH MPOBEACHUS MPOTUBOABAPUIHBIX TPEHHPOBOK mepcoHana ADC
npu MmoaenupoBanuu TA Ha [IMT



* npuoOpeTeHHe HaBBIKOB 110 pacyeTy HEHTPOHHO-(PU3MUYECKUX XapaKTEPUCTUK OPraHOB
perynupoBanus B coctaBe CY3, MOHMMaHUS B3aUMOOOYCIIOBIEHHOCTH XapaKTEPUCTUK OCHOBHBIX
PEryJISATOPOB YIPaBJIEHUS] MOIIHOCTHIO C H/(p XapaKTepUCTHKAMU aKTUBHOM 30HBI,

* npuoOpeTeHHE HAaBBIKOB [0 YINPABJICHUIO SHEProOJIOKOM NpU €ro IMyCKe U3 Topsyero
COCTOSIHMSI HAa MOLTHOCTb, 110 ONTHUMAaJIbHOMY YIPaBJIEHHUIO B MEPEXOAHBIX PEKUMAX MPU YACTHUHBIX
HapyUICHUSX HOPMaJIbHOM DKCIUTyaTallVH;

2. MECTO YYEBHOU JJUCIUILJIMHBI B CTPYKTYPE OOII BO

Jlnst u3yyeHus JaHHOM JUCLUIUIMHBI CTYACHT JA0JDKEeH 001a1aTh 3HAHUAMMU:

- MO CIEOYIOUMM pa3jeiaM BbICIICH MaTeMaTUKU: JIMHEHHas anreOpa, OOBIKHOBEHHBIC
muddepeHnranbHble ypaBHEHUs, YPaBHEHHSI MATEMaTHUECKOW (PU3UKH, OTIEPALIMOHHOE UCUUCIICHUE B
o0beMe 00111e00pa30BaTENLHBIX MPOrPAMM JUISl TEXHUYECKUX BY30B;

- mo ob0meil ¢usnke u (QU3NMKE SIEPHBIX HSHEPreTUYECKHX YCTaHOBOK B 00BEMe
0011e00pa30BaTENBHBIX U CHEIHATH3NPOBAHHBIX TIPOTPAMM JIJISI TEXHUYECKHUX BY30B;

- TI0 BompocaMm 0e30rmacHoi 3KcIuTyaranuu S10Y B 00beMe CeNHaIU3UPOBAHHBIX MPOTPAMM

AJI1 TEXHUYECKUX BY30B.

3. O®OPMUPYEMBIE KOMIIETEHIIUHU U ITVNTAHUPYEMBIE PE3YJIBTATbBI

OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQeccuoHaNbHbIe KOMIETEHIHH:

| KOI{ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KOI[ W HAMMCHOBAHUC MHAUKATOPA JOCTMIKCHUS KOMIICTCHIIUN

[TpodeccuonanbHble KOMIETEHIMM B COOTBECTBUU C 3aJadaMd U oObekTamMu (001acTsaMHU
3HaHUI) TpoecCHOHATHLHOM e TEFHOCTH:

3anaua
npodeccuoHaIbLHOM
aesiteabHoctu (3I11)

UCCIIeIOBaHUS,
pa3paboTKu 1
TEXHOJIOTHH,
HaIpaBJICHHBIC HA
perucTpanuio u
00paboTKy
uHpopManuy,
pa3paboTKy TEOpHH,
CO3JIaHHE U
MIPUMEHEHHE
YCTAHOBOK M CUCTEM B
obyacTu (HU3UKH sJIpa,

O0BeKT 11U 00J1aCTh
3HAHUSA

aTOMHOE SIJIPO,
3JIEMEHTapHbBIC
YaCTHUIBI U IIa3Ma,
KOH/ICHCHPOBAHHOE
COCTOSIHHE BEIICCTBA,
Ja3ephl U UX
MIPUMEHEHUS, STACPHBIC
peaKTOpbl, MAaTECPHUAIIBI
SIIEPHBIX PEAKTOPOB,
SJICPHBIC MaTePHAITBI H
CHCTEMBI 00eCIICUEHU

X 0e30MacHOCTH,

dy4HO- I/ICCJIC,HOBaTCJII)CKI/Iﬁ

Kon n nHaumeHnoBanue
npodeccuoHAIbLHOM
KOMIIeTeHIUH;
OcHoBaHue
(mpogeccuoHANBHBIN
cranaapr-I1C, ananus
ONbITA)

[TK-2.1 [1] - Ciocoben
pa3paboTKy cUCTEM
PaaHauOHHOTO
KOHTPOJISl Ha aTOMHBIX
IIEKTPUUYCCKIX
CTaHIMSX U TPOBOIUTH
OLICHKY HAaKOIUICHU
7103 U3JTyUCHHS

Ocnosanue:
[TpodeccrnonanbHbIM
cranaapt: 24.028

Kon n HaumeHnoBanme
HHIMKATOpPa
JOCTHKEHUS
npodeccuoHaIbLHOM
KOMIIeTeHI[UH

3-T1IK-2.1[1] - 3natb
HOPMBI PaJIMaIluOHHON
0e30I1acHOCTH;
V-IIK-2.1[1] - Y™meTb
pa3pabaThiBaTh
CHCTEMBI
paaraMoOHHOTO
KOHTPOJISI HA aTOMHBIX
IIEKTPUYCCKUX
CTaHIIUSAX;
B-TIK-2.1[1] - Bnagets
METOIaMH OLIEHKH




YaCTHl, TIa3Mbl,
KOH/ICHCUPOBAHHOTO
COCTOSIHUS BEILIECTBA,
(bu3uKH paznencHus
W30TOMHBIX U
MOJIEKYJISIPHBIX
cMmecel, pU3NKu
OBICTPOTIPOTEKAFOIITIX
MIPOLIECCOB,
paaralMOHHON
MEIULUHCKON (PU3UKH,
pazruaoHHOTO
MaTepHalloBeIeHHs,
WCCIICIOBAHHS
HEPaBHOBECHBIX
(buznueckux
MIPOLIECCOB,
pacrpocTpaHeHHs U
B3aUMOJICHCTBUSA
W3ITYYCHUS C
00BEKTaMU JKUBOU U
HEKUBOU ITPUPOJIBI,
AIEPHO-(DU3UYECKUX
YCTaHOBOK,
obecrieyeHus SAepHON
U pagualiOHHON
0C30I1acHOCTH,
0€30MacCHOCTH IEPHBIX
MaTepHaaoB U
(hU3UIECKO 3aITUTHI
SJICPHBIX 0OBEKTOB,
CHCTEM KOHTPOJIS U
aBTOMaTH3HPOBAHHOTO
yTIpaBJICHUS SIEPHO-
¢bu3nyecKkuMu
yCTaHOBKaMH.

YCKOPHUTENIH
3apsSOKCHHBIX YaCTHII,
COBpEMEHHas
AJICKTPOHHAS
CXEMOTEXHUKA,
3JICKTPOHHBIE CUCTEMBI
SIIEPHBIX U
(buznueckux
YCTaHOBOK, CUCTEMBI
ABTOMAaTHU3UPOBAHHOTO
yIpaBJeHUS SAEPHO-
¢buznyeckuMu
YCTaHOBKaMH,
pa3paboTka u
TEXHOJIOTUH
MIPUMEHEHUs MPUOOPOB
1 YyCTaHOBOK JJIf
aHaJM3a BEIECTB,
paauanuoHHOE
BO3JIEUCTBHE
HOHU3HPYIOLIUX
W3JIy4eHUH Ha
YyeJIoBeKa U
OKpYKaroIlyIo CpeLy,
paaualioHHbIE
TEXHOJIOTHH B
MEJIULIUHE,
MaTeMaTHYeCKHE
MOZEIHU JJIst
TEOPETHUECKOTO U
3KCHEPUMEHTAIBHOTO
WCCIIEIOBAHUM SIBJICHUMN
Y 3aKOHOMEpPHOCTEN B
oOnactu (HU3MKY s7apa,
YacTUL, MIa3MBl,
KOHJICHCUPOBAHHOTO
COCTOSIHMSI BEUIECTBA,
SJIEPHBIX PEAKTOPOB,
pactipoCcTpaHEHHS U
B3aWMOJICVCTBHUS
U3TTyUYEHUS C
00BEKTaMM )KUBOU U
HEXUBOW TIPUPOIBI,
3KOJIOTUYECKHI
MOHHUTOPHHT
OKpYKarollIeu Cpenbl,
obecrnieueHue
0€30MacCHOCTH IEPHBIX
MaTepuaioB, 00BEKTOB
Y YCTAaHOBOK aTOMHOM
MPOMBIIIJIEHHOCTH U
SHEPTEeTHKH.

HAaKOIUIEHUS 103
W3ITYyYEHUS




UCCIIeZIOBaHUS,
pa3paboTKu 1
TEXHOJIOTHH,
HarpaBJICHHBIC HAa
perucTparnmio u
00paboTKy
uHpopManuy,
pa3paboTKy Teopuu,
CO3JIaHHE U
MIpUMEHEHHE
YCTQHOBOK M CUCTEM B
oOnactu (HpU3MKY s7pa,
YaCTHI, TUIa3Mbl,
KOH/ICHCUPOBAHHOT O
COCTOSIHUS BEILIECTBA,
(buszukH pazneneHus
W30TOMHBIX U
MOJIEKYJISIPHBIX
cMmecel, pU3nKu
OBICTPOTPOTEKAFOIITNX
MPOLIECCOB,
paaralMOHHON
MEIULHCKON (PU3UKH,
pazuaoHHOTO
MaTepHualloBeIeHUs,
WCCIICIOBAHHS
HEPaBHOBECHBIX
(buznueckux
MIPOLIECCOB,
pacrpocTpaHeHus U
B3aUMO/JICHCTBUSA
W3ITYYCHUS C
00BEKTaMU JKUBOU U
HEKUBOU ITPUPOJIBL,
AIEPHO-(PU3NIECKUX
YCTaHOBOK,
obecrieyeHus SAepHON
Y paJualiOHHON
0e30ITacHOCTH,
0€30MacHOCTH EPHBIX
MaTepHalioB U
(hU3HYECKO 3aIIUTHI
SJICPHBIX 0OBEKTOB,
CHCTEM KOHTPOJISA U
aBTOMAaTH3HPOBAHHOTO
yTIpaBJICHUS SIIEPHO-
(bU3nIeCKUMHU
yYCTaHOBKaMH.

aTOMHOE S]IpO,
3JIEMEHTapHbBIE
YaCTHIIBI U T1J1a3Ma,
KOHJICHCHPOBaHHOE
COCTOSTHHE BEIECTBA,
Ja3ephl U UX
MIPUMEHEHUS, SACPHBIC
peaKTOphl, MAaTEPHUAIIBI
SIIEPHBIX PEAKTOPOB,
SJICPHBIC MaTePUAITBI H
CUCTEMBI O0eCTIeUeHUsI
X 0€30IMacHOCTH,
YCKOPUTEIH
3apsHKCHHBIX YaCTHII,
COBpEMEHHas
IIEKTPOHHAS
CXEMOTEXHHUKA,
JIEKTPOHHBIE CHCTEMBI
SIIEPHBIX U
(buznueckux
YCTaHOBOK, CHCTEMBbI
ABTOMATH3UPOBAHHOTO
yIOpaBIeHUS sIIEPHO-
(uznyeckuMu
yCTaHOBKaMH,
pa3paboTka u
TEXHOJIOTHH
MIPUMEHEHHUsI TPUOOPOB
Y YCTaHOBOK JIJIst
aHaJM3a BEIECTB,
paauanuoHHOe
BO3JICHCTBHE
1700)31363710) 2 100111704
W3JIy4eHUH Ha
YeloBeKa u
OKpY’KaroIlyIo CpeLy,
paauanuoHHbIE
TEXHOJIOTHH B
MeIHIIMHE,
MaTeMaTHIECKHE
MOJIEIH ISt
TEOPETUIECKOTO U
AKCIIEPUMEHTATILHOTO
HCCIIEIOBAHUM SIBJICHUI
U 3aKOHOMEpHOCTEH B
obmactu pusukm sapa,
YaCTHII, TUTa3MBbl,
KOHICHCHPOBAHHOTO
COCTOSTHUS BEIIECTBA,
SIIEPHBIX PEAKTOPOB,
pactpocTpaHEHHS U
B3aUMOJICHCTBHUS

ITK-8 [1] - cmocoben
BJIaJICTh PACYCTHO-
TEOPETUYCCKUMHU U
9KCIEPUMEHTATbHBIMU
METOaMHU
UCCIICTOBAHHSI
buznuecKux
IPOIIECCOB,
BBIMOJIHSATh
9KCIEPUMEHTAIbHBIE
UCCIICIOBaHHS U
MPOBOAUTH 00pPabOTKYy,
aHau3 u 006001IeHNe
MOJTYYCHHBIX
pe3yJIbTaToB

OcHosanue:
[IpodeccuonanbHpIit
cranaapt: 24.028

3-T1IK-8[1] - 3HaTh
TUTIOBBIC METOAUKH U
HOMEHKIIATypy
BBITTOJTHEHHS
U3MEPEHU U pacyeToB
IIPOLIECCOB; ;
V-TIK-8[1] - ymerts
oOpabaThiBaTh
pe3yJbTaThl U3MEPEHUI
W aHAJIH3HPOBAThH
pe3yJbTaThl PACYETOB;;
B-TIK-8[1] - BmageTs
METOAAMHU
UCCIICTOBAHHS
(Gu3nUEcKuX MpOIECcCOB




W3JIyYEHUS C
00BEKTaMH )KUBOU U
HEXHUBOU MPUPOJIHI,
3KOJIOTUYECKHI
MOHHUTOPHHT
OKpYKarolleu cpebl,
obecrnieueHue
0€30MMacHOCTH IEPHBIX
MaTepHuanoB, 0ObEKTOB
U YCTaHOBOK aTOMHOM
MIPOMBIIIJICHHOCTH H
SHEPTETHKHU.

l'IpOI/ISBO,[[CTBCHHO-TCXHOJ'IOI“I/ILIGCKI/Iﬁ

HCCIIEIOBaHMUs,
pa3paboTKu U
TEXHOJIOTHH,
HanpaBJICHHbIC HA
peTucCTpanmio u
00paboTKy
uH(popManuu,
pa3paboTKy TeopuH,
CO3/1aHUE U
IpUMEHEHHE
YCTaHOBOK M CUCTEM B
obnactu pusuku sAapa,
YaCTHII, TUTa3MBlI,
KOH/IEHCUPOBAHHOTO
COCTOSIHMSI BEILIECTBA,
(bu3uKK pasneneHus
W30TOIMHBIX U
MOJIEKYJISIPHBIX
cmeceil, pusuku
OBICTPOIIPOTEKAIOIINX
MIPOLIECCOB,
paguanuoOHHOU
MEIUIMHCKON (DU3HKH,
pazuaoHHOr0
MaTepHuaJoBeICHNUS,
HCCIIeI0BaHUS
HEPaBHOBECHBIX
buznueckux
MIPOLIECCOB,
pacnpocTpaHeHus U
B3aUMOJCHCTBUSA
U3ITYYEHUs C
00BEKTaMU XKUBOH 1
HEXHUBOH MPUPOJIBI,
AEPHO-(DU3NIECKUX
YCTaHOBOK,
oOecnieueHus AaepHOI
U paMallMOHHON
0e301IacHOCTH,

aTOMHOE SIJIPO,
JJIeMEHTapHbBIE
YaCTHIIBI | IIJ1a3Ma,
KOHJICHCHPOBaHHOE
COCTOSTHHEC BEIIIECTRBA,
Ja3epsbl U UX
MIPUMCHEHHUS, STACPHBIC
PEaKTOpBI, MAaTEpUATIBI
SJICPHBIX PEaKTOPOB,
SIIEPHBIE MATEPUAIIBI U
CHUCTEMBI 00ecTieueHus
HX 0€30IMacHOCTH,
YCKOPUTEITH
3apsHKEHHBIX YACTHII,
COBpEMEHHas
ANEKTPOHHAS
CXEMOTEXHUKA,
JNEKTPOHHBIE CHCTEMBbI
SICPHBIX U
(buznueckux
YCTaHOBOK, CHCTEMBI
aBTOMATU3UPOBAHHOTO
yIPaBICHUS SIIEPHO-
¢buznueckumMu
YCTaHOBKAaMH,
pa3paboTka u
TEXHOJIOTHH
IpUMEHEHUs TPUOOpPOB
Y YCTaHOBOK JIJISI
aHaJIM3a BEIleCTB,
paaranuoHHOe
BO3/1€IICTBUE
MOHHU3UPYIONTUX
U3JIyYECHHUU Ha
YeJIoBeKa 1
OKPYKAaIoIIyIO CpeLy,
paaranoOHHbIC
TEXHOJIOTHH B
MEIHIIMHE,

I1K-2.4 [1] - Criocoben
JienaTh OLICHKY
panuaMOHHON
0€30M1aCHOCTH IIpU
skcruryatanuu ADC u
pas3pabarbIBaTh
CIOCOOBI CHUKEHUS
paarauoOHHbBIX
Harpy30K

OcHosanue:
[TpodeccrnonanbHbIi
crangapt: 24.028

3-T1IK-2.4[1] - 3natp
HOPMBI paIMallHOHHON
0€30IaCHOCTH;
V-IIK-2.4[1] - Y™meTb
pa3pabaThiBaTh
CIOCOOBI CHIKEHUS
paarauOHHBIX
Harpys3o0kK;
B-I1K-2.4[1] - Bmanetn
METOJIaMU OLIEHKH
paluaMOHHON
00CTaHOBKU MpHU
skcrryaranuu ADC




0€30MacCHOCTH SAEPHBIX
MaTepHaJioB U
(hU3MYECKOI 3aIIUTHI
SAIEPHBIX 00BEKTOB,
CHCTEM KOHTPOJISA U
ABTOMATH3HPOBAHHOTO
yIpaBIeHUS sIIEPHO-
¢buznueckuMu
YCTaHOBKAMHU.

WCCIIeIOBaHMUS,
pa3paboTKu U
TEXHOJIOTHH,
HanpaBJCHHbIC HA
peTuCTpanmio u
00paboTKy
nH(popManuuy,
pa3paboTKy TeopuH,
CO3JIaHHE U
IpUMEHEHHE
YCTAHOBOK M CUCTEM B
obnactu pusuku Aapa,
YaCTHII, TUTa3MBl,
KOH/IEHCUPOBAHHOTO
COCTOSIHUSI BEILIECTBA,
(bu3uKK pazneneHus
W30TOMHBIX U
MOJIEKYJISIPHBIX
cMmecel, Pu3UKu
OBICTPOIIPOTEKAIOIINX
MIPOIIECCOB,
paauanuoHHON
MEIULUHCKON (PU3UKH,
pazuaoHHOro
MaTepHaIOBEICHMS,
UCCIIeI0BaHMS
HEPaBHOBECHBIX

MaTeMaTHYeCKHe
MOJICIH TSt
TEOPETHUUECKOTO U
AKCTIEPUMEHTAIBHOTO
HCCIIEIOBAHUM SIBJICHUI
Y 3aKOHOMEPHOCTEN B
obnactu HpU3MKH sA7apa,
YaCTHII, TUIa3MBl,
KOHJIEHCUPOBAHHOTO
COCTOSIHHSI BEIIIECTBA,
SIIEPHBIX PEAKTOPOB,
pacrpocTpaHeHUs U
B3aMMOJICHCTBHS
W3JIYYEHUS C
00BEKTaMU KUBOU U
HEKWUBOU ITPUPOJIBI,
JKOJIOTUYECKUI
MOHHUTOPHHT
OKpPY’KaloIleH cpespl,
oOecrnieyeHue
0€30IaCHOCTH SAECPHBIX
MaTepuaIoB, O0BEKTOB
Y YCTaHOBOK aTOMHOM
MTPOMBIIIJICHHOCTH H
SHEPIeTHUKHU.

aTOMHOE SJIPO,
JJIeMEHTapHbIE
YaCTHIIBI U TJIa3Ma,
KOHJIEHCHUPOBAHHOE
COCTOSIHHE BEIIECTBA,
Ja3epbl U UX
MIPUMCHEHUS, STCPHBIC
PEaKTOpBI, MaTEpUAJIbI
SJIEPHBIX PEAKTOPOB,
SIIEPHBIE MaTEPUAITBI U
CHUCTEMBI 00ecTieueHus
ux 0€30MacHOCTH,
YCKOPHUTENH
3apsHKEHHBIX YaCTHII,
COBpEMEHHas
ANEKTPOHHAS
CXEMOTEXHHUKA,
ANEKTPOHHBIE CHCTEMBbI
SICPHBIX U
(buznueckux
YCTaHOBOK, CUCTEMBI
aBTOMATU3UPOBAHHOTO
yIpaBJICHUS SAEPHO-
(bu3nIeCcKUMHU
YCTaHOBKAMH,
pa3paboTKa u
TEXHOJIOTUH

I1K-2.5 [1] - Criocoben
pa3pabaTsIBaTh U
BHCOPATb CUCTCMbI
ABTOMATHUKH U
yIIpaBIE€HUSA
TE€XHOJOTHYECKHUMHU
nporeccamu Ha ADC

OcHosanue:
[TpodeccrnonanbHbIi
crangapt: 24.028

3-TIK-2.5[1] - 3natp
MPUHIIUTIBI
ABTOMAaTHU3UPOBAHHOTO
yOpaBIeHUsS
TEXHOJIOTHYECKUMU
npoueccamu Ha ADC;
V-IIK-2.5[1] - YmeTb
BHEJIPSITH CUCTEMBI
ABTOMATHKH U
yIpaBIeHUS
TEXHOJIOTHYECKUMU
npoueccamu Ha ADC;
B-IIK-2.5[1] - Bmanetn
METOJIaMH pa3paboTKu
CHUCTEM aBTOMATHUKH U
yOpaBIeHUS
TEXHOJIOTHYECKUMU
npoueccamu Ha ADC




¢buznueckux
MPOIIECCOB,
pacnpocTpaHeHus U
B3aHUMOJICHCTBHS
W3ITyYeHUs C
00BbEKTaMH JKUBOH U
HEXHUBOU MPUPOJIHI,
saepHO-(pU3NIECKUX
YCTaHOBOK,
oOecrnieueHus AaepHOI
Y paaualOHHON
0e30macHOCTH,
0€30MaCHOCTH SAEPHBIX
MaTepHAaJIOB U
(bU3MYECKOI 3aIIUTHI
SAIEPHBIX 00BEKTOB,
CUCTEM KOHTPOJIS U
ABTOMATH3UPOBAHHOTO
yIpaBIeHUS sIIEPHO-
¢buznueckuMu
YCTaHOBKAMHU.

WCCIIeIOBaHMUS,
pa3paboTku u
TEXHOJIOTHH,
HanpaBJeHHbIE Ha
peTucTpanmio u
00paboTKy
nH(popManuu,
pa3paboTKy TeopuH,
CO3JIaHHE U
IIpUMEHEHHE
YCTAHOBOK M CUCTEM B
obnactu (HU3UKH sIpa,
YaCTHII, TUIa3MBI,
KOH/IEHCUPOBAHHOTO
COCTOSIHUSI BEILIECTBA,

MIPUMEHEHHS IPUOOPOB
1 yCTAaHOBOK JJIS
aHaJM3a BEILECTB,
paguamoHHOe
BO3JCHCTBUE
MOHU3HPYIOLTUX
U3JIy4eHUH Ha
YeJI0BeKa U
OKpYKaroILYIOo Cpeny,
paauanoHHbIC
TEXHOJIOTUH B
MEIUIINHE,
MaTeMaTH4eCcKue
MOJICIH TSt
TEOPETHUUECKOTO U
AKCTIEPUMEHTAIBHOTO
HUCCJIEIOBAHNN SIBIICHUI
Y 3aKOHOMEPHOCTEN B
obnactu HpU3MKY sA7apa,
YaCTHII, TUIa3MBl,
KOHJIEHCUPOBAHHOT O
COCTOSIHHSI BEIIIECTBA,
SIIEPHBIX PEAKTOPOB,
pacrpocTpaHeHUs U
B3aUMOJICUCTBUS
M3JIYYEHUS C
00BbEKTaMU )KUBOH 1
HEKUBOW ITPUPOJIBL,
JKOJIOTUYECKUI
MOHUTOPHHT
OKpPY’KaloIlleH cpe/pl,
obecrieueHue
0€30IaCHOCTH SAEPHBIX
MaTepuaIoB, O0HEKTOB
Y YCTAaHOBOK aTOMHOM
MIPOMBIIIJIEHHOCTH U
SHEPIeTHUKHU.

aTOMHOE SJIpO,
3J€MEHTapHbIE
YaCTHUIIBI U TIJIa3Ma,
KOHJIEHCUPOBAHHOE
COCTOSIHHE BEIIIECTBA,
Ja3epel U UX
MIPUMEHEHUS, /IePHBIC
pEaKkToOpbl, MaTEPHAIIbI
AJIEPHBIX PEAKTOPOB,
sIIEpHbIE MaTepUalIbl U
CUCTEMBI O0ECTICUCHUS
ux 0€30MacHOCTH,
YCKOPHUTEIH
3apsKEHHBIX YaCTHLL,
COBpEMEHHas

IT1K-2.6 [1] - Criocoben
BBIOMPATh
000CHOBaHHBIE
KpUTEpHH 0e30MacHON
paboTHI U OLICHUBATH
PUCKH TIpH
skcruryatanuu ADC

Ocnosanue:
[TpodeccnonanbHbIi
crangapt: 24.028

3-TIK-2.6[1] - 3natp
METO/IBI
BEPOSTHOCTHOTO
aHanM3a 0€30MacHOCTH
ADC;

V-IIK-2.6[1] - Ymetb
BbIOMpAThH
000CHOBaHHBIE
KpUTEepuu 0€30MacHoOM
pabotsr ADC;
B-TIK-2.6[1] - BnageTs
METOJIMKAMHU OLICHKHU
PHUCKOB TIpH
skcmutyaTauuu ADC




(bu3nKu paszneneHus
W30TOITHBIX U
MOJIEKYJISIPHBIX
cmeceil, pusnku
OBICTPOIPOTEKAIOITUX
MIPOLIECCOB,
paIralMOHHON
MEJIUIIMHCKON (PU3UKH,
paaraoOHHOTO
MaTepHaIOBEICHUS,
WCCIIeIOBaHUS
HEPaBHOBECHBIX
¢buznvecKkux
MIPOLIECCOB,
pacnpocTpaHeHus: U
B3aUMOJICVCTBHUS
M3ITyYeHUs C
00BbEeKTaMU )KHUBOH 1
HEXHUBOU MPUPOJIBI,
SIEPHO-PUZNYECKUX
YCTaHOBOK,
oOecrnieueHus AaepHOI
Y paJualOHHON
0€e301macHOCTH,
0€30I1aCHOCTH SAEPHBIX
MaTepHAJIOB U
(bu3MYECKOI 3aIIUTHI
SIIEPHBIX 0OBEKTOB,
CUCTEM KOHTPOJIS U
ABTOMATH3UPOBAHHOTO
yIpaBIeHUS sIIEPHO-
¢buznueckuMu
YCTaHOBKAMHU.

UCCIICIOBaHUS,
pa3paboTKu U

3JIEKTPOHHAS
CXEMOTEXHHKA,
3JEKTPOHHBIE CUCTEMBI
SJIEPHBIX U
¢buznvecKux
YCTaHOBOK, CUCTEMBI
ABTOMAaTU3UPOBAHHOIO
YIIPaBJICHUS SEPHO-
(buznuecKkuMu
YCTaHOBKaMH,
pa3paboTka u
TEXHOJIOTHH
MIPUMEHEHHS IPUOOPOB
U YCTaHOBOK TSI
aHaJIM3a BEIECTB,
paguanuoHHOE
BO3JICHICTBHE
MOHU3HPYIOIITUX
U3JIy4YeHUH Ha
YeJI0BeKa U
OKPY’KaIoILyIO Cpeny,
paauaMoOHHbIE
TEXHOJIOTUH B
MEIIUIIUHE,
MaTeMaTH4eCKHe
MOJEIH ISt
TEOPETUYECKOI0 U
JKCIEPUMEHTAIBHOIO
HCCIIEIOBAHUM SIBJICHUI
Y 3aKOHOMEPHOCTEN B
obnactu (HpU3MKY sS7apa,
YaCTHII, MJIa3MBbl,
KOHJICHCUPOBAHHOT'O
COCTOSIHMSI BELIECTBA,
SIIEPHBIX PEAKTOPOB,
pacrpoCTpaHEHHUs U
B3aUMOJICUCTBUS
W3JIYyYEHHUS C
00BEKTaMU KUBOU U
HEKUBOU ITPUPOJIBI,
JKOJIOTUYECKUI
MOHHUTOPHHT
OKpPY’KaroIlel cpensl,
oOecrnieueHue
0€30MacHOCTH EPHBIX
MaTepuasioB, 00HEKTOB
Y YCTAaHOBOK aTOMHOM
MIPOMBIIIUICHHOCTH U
SHEPIeTHUKHU.
MeIarOrM4eCKUi
aTOMHOE S]1pO,
3JI€MEHTapHbIE

ITIK-6 [1] - cocoben
HCIOJIb30BaTh YUEOHO-

3-1IK-6[1] - 3HaTh
MOPSIJIOK pa3padOTKU




TEXHOJIOTHH,
HaTpaBJICHHBIC HA
perucTpanmio u
00paboTKy
uHpopManuy,
pa3paboTKy Teopuu,
CO3JIaHHE U
MIpUMEHEHHE
YCTQHOBOK M CUCTEM B
oOnactu (HpU3MKY s7pa,
YaCTHI, TIa3Mbl,
KOH/ICHCUPOBAHHOTO
COCTOSIHUS BEILIECTBA,
(bus3ukH paznencHus
W30TOIHBIX U
MOJIEKYJISIPHBIX
cmecel, pU3nKu
OBICTPOTIPOTEKAFOIITIX
MIPOLIECCOB,
paaralMOHHON
MEIULUHCKON (PU3UKH,
panuaoHHOTO
MaTepHualloBeIeHUs,
WCCIICIOBAHHS
HEPaBHOBECHBIX
¢buznyeckux
MIPOLIECCOB,
pactpocTpaHeHHs U
B3aUMOJICHCTBUS
W3ITYYCHUS C
00BEKTaMU KUBOU U
HEKUBOU ITPUPOJIBI,
AIEPHO-(PU3NIECKUX
yYCTaHOBOK,
obecrieyeHus SAepHON
U pagualoOHHON
0e30ITacHOCTH,
0€30MacHOCTH IEPHBIX
MaTepHalioB U
(U3HYECKO 3aIIUTHI
SJICPHBIX 0OBEKTOB,
CHCTEM KOHTPOJISA U
aBTOMAaTH3HPOBAHHOTO
yTIpaBJICHUS SIIEPHO-
¢buznueckuMu
YCTaHOBKaMH.

YaCTHIIBI U IIJIa3Ma,
KOHJICHCHPOBaHHOE
COCTOSTHHE BEIECTBa,
Ja3ephl U UX
MIPUMEHEHUS, SACPHBIC
peaKTOphI, MAaTEPHUAIIBI
SIIEPHBIX PEAKTOPOB,
SJICPHBIC MaTePUAITBI H
CUCTEMBI O0eCTIeUeHUsI
X 0€30ITaCHOCTH,
YCKOPUTEIH
3apsHKCHHBIX YaCTHII,
COBpEMEHHas
JIEKTPOHHAS
CXEMOTEXHHUKA,
AICKTPOHHBIE CHCTEMBI
SIIEPHBIX U
(buznueckux
YCTaHOBOK, CHCTEMBbI
ABTOMATH3UPOBAHHOTO
yIpaBIeHUS sIIEPHO-
(buznyeckuMu
YCTaHOBKaMH,
paspaboTka u
TEXHOJIOTHH
MIPUMEHEHUs MPUOOPOB
Y YCTaHOBOK JIJIst
aHaJM3a BEIECTB,
paauanuoHHOe
BO3JIEUCTBHUE
MOHHU3UPYIOIINX
M3JIy4eHUH Ha
YeloBeKa u
OKPY’KaIOIIYIO Cpeny,
paauanoHHbIE
TEXHOJIOTHH B
MeIUIIMHE,
MaTeMaTHIeCKHE
MOJCIH JTSt
TEOPETUIECKOTO U
AKCIIEPUMEHTATILHOTO
WCCIIEIOBAHUM SIBJICHUI
U 3aKOHOMEpHOCTEH B
obmactu pusukm sapa,
YaCTHII, TUIa3MBl,
KOHJICHCHPOBAHHOT'O
COCTOSIHHS BEIIIECTBA,
SIIEPHBIX PEAKTOPOB,
pacnpocTpaHeHUs U
B3aUMOJICUCTBUS
U3TTyUYEHUS C
00BEKTaMM )KUBOU U

METOAMYECKYIO
JUTEPATYPY,
JabopaTopHoe
obopyoBaHue u
IpOTrpaMMHOE
o0ecrieyeHue st
NPOBEICHUS JICKIHH,
NPaKTUIECKUX H
71a00paTOPHBIX
3aHATHI

Ocnoesanue:
[TpodeccrnonanbHbIM
cranaaprt: 24.028

TEXHUYECKUX PELICHUN
1 3aJIaHul; ;
V-IIK-6[1] - ymeTts
pa3pabaThIBaTh
pabouue MporpamMmsl;;
B-TIK-6[1] - BmageTs
HaBBIKAMU POBEICHUS
oOydeHue nepcoHana




HEKUBOU IIPUPOJBI,
3KOJIOTUYECKHUU
MOHUTOPHHT
OKpYKarolleu cpebl,
o0ecrieueHue
0€30MMacCHOCTH IEPHBIX
MaTepHuanoB, 0ObEKTOB
U YCTAaHOBOK aTOMHOU
MPOMBILIJIEHHOCTH U
SHEPreTHKHU.

4. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Paznensl yueOHOM TUCHUIUIMHBL, X 00bEM, CPOKH U3y4eHUS U (HOPMBI KOHTPOJIS:

Ne
.10

HaumenoBanue

pasaesia yueOHOH

AUCHHUIIINHBI

Henean
Jlexknuu/ Ilpaxr.
(cemmuHapsi )/
JlaGopaTopHbIe
padoThbl, yac.

Oo0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

HeaeIs)

MakcuMaJabHBIH

0aJi 3a pa3gea™*

pasnena (popma*,

ATTecTanusa
HejeJs)

HNuaukaropsl
OCBOCHHUS

KOoMIOeTeHIINM

3 Cemecmp

Pa3pen 1

1-8 8/16/0

[\
(V)]

K-8

3-IIK-

Pa3gen 2

9-16 | 8/16/0

25

KH-16

3-TIK-




2.6,
3-TIK-

V-
I1K-6,

[1K-6,
3-IIK-

V-
I1K-8,

I1K-8,
3-IIK-
2.5

HUmoeo 3a 3 Cemecmp

16/32/0

50

KoHnTpoibHbIe
MepoNnpHUsTHS
Cemectp

3a

3

50

30

3-IIK-

3-I1K-

3-I1K-

3-IIK-




B-
I1K-6,
3-IIK-
8,

V-
IIK-8,
B-
I1K-8

* — COKpallleHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OamioB JoipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W

(unn) 3K3aMeH

CoxkpaiieHre HauMeHOBaHUN (POPM TEKYIIETr0 KOHTPOJIS U aTTECTAllMU Pa3elioB:

O6o3na | [To1HOe HAaUMeHOBaHMe

YeHHe

30 3ayeT ¢ OLEHKOH

KH KonTposib 1o uroram

3 3auer

KAJIEHIAPHBIN IIAH

Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | IIp./cem. | JIao.,

U qac. , yac. yac.
3 Cemecmp 16 32 0

1-8 Paznea 1 8 16 0

1-2 Beenenue: Ilpeamer Kypca u ero 3agayqu. Bcero aytuTopHbIX 4acoB
OcHOBHBIE TEHJICHIIUU B Pa3BUTHH ATOMHOMN YHEPI€TUKH B 2 | 4 | 0
Poccun u 3a py6exxom, u B yactHoctu B ACY TII ADC s Owunaitn
AHEPro0JI0KOB HOBOTO MMOKOJIeHUsI. OCHOBHbBIE TEXHUYECKHE U | () 0 0
KOHCTPYKLIMOHHBIE XapaKTEPUCTUKU 1Y HOBOro NokoJeHus,
obmue xapakrepuctuku CY3 coBpemeHHBIX DY 1 ux
(bYHKIMOHATBHBIN cocTaB. XapakTepHble (pU3NYECKHe
SIBJICHUS, IPUCYILIME COBPEMEHHBIM SJIEPHBIM 3HEPTETUUECKUM
YCTaHOBKAM B [IEPEXO/IHBIX U aBaPUHUHBIX PEKHUMAX.

3 OcHoBHbIe HeliTpOHHO-(pu3NUYeckue (H/¢) xapakTepucTuku | Becero ayauTopHbIx 4acos
aKTHBHOM 30HbI cOBpeMeHHBIX SJY. /lunamuyeckue 2 | 4 [0
XapaKTePUCTHKHU PEaKTOpPa KaK 00beKTa ynpaBJeHuUsl. Omuiaiig
[TonsiTusa camo 3amumEHHOCTH DY Kak s/1epHO-0MaCHOTO 0 0 0
00BEKTa U CaMOPETYJIUPOBAHUS PEAKTOpa MPU HEOOJIBIINX
OTKJIOHEHMSIX OT CTAllMOHAPHBIX YCIOBHUH IKCILIyaTall1H.

OcHOBHbIE TapaMeTPbl, ONPEILIISIONINX CaMO 3alUIIEHHOCTD
U CaMOpEryJIMpOBaHUE peakTopa: Kod(pPpHuineHTs
PEaKTUBHOCTU U UX 00YCIIOBJIEHHOCTh COCTOSIHUEM aKTHUBHOMN
30HBI U COCTaBOM TOIUIMBHOM 3arpy3KH.
4 OcHoBHbIE HeHTPOHHO-PU3NYeckue (H/P) xapakTepucTuku | Becero ayuTopHbIX 4acoB

aKTHBHOI1 30HbI B cocTaBe 1JY. Cratuueckue
XapaKTePUCTHKH PeaKTOpPa KaKk 00beKTa ylpaBjeHHUs.
CraTudeckrie XapaKTepUCTHKU SACPHOTO PEaKTopa
MIPEACTABIISIIOT COO0M COBOKYITHOCTH Pa3IMUHbIX Y()PEKTOB

2 | 4 | 0
Omuiaiig
0 0 0




PEaKTUBHOCTH, KOTOPBIE ONPENENIOT OalaHC HEHTPOHOB B
aKTUBHOM 30HE. B nexiuu noapoOHo pacckazaHo 00
00YCJIOBJICHHOCTHU BEJIMYMH PA3TUYHBIX 3(PeKToB
PEAKTUBHOCTH COCTOSIHUEM aKTUBHOM 30HBI M COCTAaBOM
TOIUIMBHOM 3arpy3Kku. J[aHbl IOHATUSA CTATUYECKON U
JTUHAMUYECKON PEaKTUBHOCTH, OOBSICHIETCS (PU3HUECKOE U
MaTeMaTHYECKOE Pa3JInyMe ITUX BEJTUYUH.

Heo0xoaumplii ypoBeHb MOIeJIMPOBAHNUS (PU3UIECKUX
npoueccoB B 00opyroBanun AJC 11 TeCTUPOBAHUS
NPOEKTHPYEMBbIX U MOJEPHU3MPYEMBbIX AJITOPUTMOB
yhnpaBJieHHs.

[TokazaH HEOOXOUMBIN YPOBEHb MOJCIUPOBAHUS (PUIUUECKHUX
IIPOLIECCOB ISl aJIEKBATHOTO BOCIIPOU3BEAECHUS LIMPOKOTO
CIIEKTpa PEKHUMOB C II€JIbI0 000CHOBaHUS HAJC)KHOU PaOOTHI
CUCTEM YyTpaBJIeHUs U cucTeM Oe3omacHocTU 1DV B mITaTHRIX
Y HEIUTaTHBIX CUTYAIUSIX MPH SKCITyaTalliy SHEPTrOOJIOKOB
coBpeMeHHBIX ADC. PaccMOTpeHbl TpUMepHI BIUSHUS
KauecTBa MOJArOTOBKM HEMTPOHHBIX CEYEHUHN U UX
anmpoOKCUMAIIMU OT PEKUMHBIX MTAPAMETPOB HAa TOYHOCTh
MOJIETTMPOBaHUS GUZNYECKUX MTPOLIECCOB, HEOOXOIUMYIO ISt
JOCTOBEpHOU Bepudukarmu paboThl OCHOBHBIX PETYIIATOPOB B
coctaBe CY3 peakTopa Ha CTaIMM UX IPOCKTUPOBAHUS UITH
MoJepHHU3auU. PaccMOTpeHbI pa3InvHble HHTEPIOJSLIMOHHbIE
MIPOLIEIyPbl, OCHOBAHHBIE HA Pa3IU4YHBIX METOJAX U MpHUEMaXx,
JUTS anpOKCUMAIIMU HEUTPOHHBIX CEUYEHUMN, UCTIOJIb3yEMbBIX B
pacyYeTHBIX MOJIEIISAX aKTUBHOU 30HBI. OnIpeeseHbl KpUTEPUH
YCHEIHOCTH HHTEPIIOJISILIMY [Tl KOMIUIEKCHBIX Mojenen SAD0Y:
o0ecrnieueHrne TOYHOCTH IPOTHO3UPOBAHMSI BPEMEHHOTO
MOBE/ICHUS 00BEKTa IPU BHECEHUHU PA3IIMYHOTO POJA
BO3MYIICHUN.

Bcero aynutopHbIX 4acoB

1

|2

|0

Omuiaiig

0

0

0

JlumMuTHpYOLIIUME TapaMeTPbl, ONpe/iesolme npeaeibl
O0e3onacHoi 3kcniyaranuu A9Y. Kourpouab
JJMMHUTHPYIOLIHMX napaMeTpoB 19Y B cTalluOHAPHBIX
YCJOBHAX U B IIEPEXOIHBIX Pe:KUMAX.

IlepeuncieHbl OCHOBHBIE CUCTEMBI KOHTPOJIS IAEPHO-
buszndeckux u paauarmoHHsix napametpos: AKHII, CBPK,
ACKPO. Jlana ux kpaTkas xapakrepuctuka. Pacckazano o
TPYAHOCTSIX B UHTEPHPETALNH PE3YyIbTaTOB U3BMEPEHUN psija
napaMeTpoB, 0 (PU3NYECKUX M TEXHOJIOTUYECKUX NMPHYUHAX,
MIPEAOTIPEAEIISIIONINX 3T TPYAHOCTH.. Pacckaszano o
npobiaemMax onepaTUBHBIX U3MEPEHUH HEUTPOHHOTO MOTOKA
BUK 1 HeoOXoaAMMOCTh KOPPEKIIMH MX TTOKa3aHUHN Ha
MOIIHOCTH. JlaHa KpaTkas XxapakrepucTtuka cucreM AKD,
AKIIM, KOPT u T.1. PacckazaHo o TpyAHOCTSIX, UMEIOIIUX
MECTO B OIIEPAaTUBHOM TEMIIEPATYPHOM KOHTPOJIE IO
TEXHOJOTUYECKUM JaTurKkaM 1-ro koHTypa A2V, u o 3amavax
10 OIPEJEICHUIO TEIIOBOM MOLIHOCTH PEAKTOpa U
MOBBILIEHUIO TOYHOCTH 3TOTO omnpenaeneHus. Pacckazano 06
U3MepeHUsX HeHTpoHHoro notoka natunkamu CBPK — KHU
(HI13), u 0 3a1auyax BOCCTAHOBIICHUSI HEUTPOHHBIX TOJIEH 11O
Bcemy 00beMy 30HBI cuctemamu XOPTUILIA u KPYI3.

Bcero ayiuTopHbIX 4acoB

1

|2

|0

Owntaiin

0

0

0

9-16

Paznen 2

16




HeliTpoHHO-pU3MYECKHE XapPAKTePUCTUKHU I'PYNI H
0OTAeJbHBIX OpranoB peryaupoBanus (OP) B cocrase CY3.
JlaHo noHsTHEe HHTErpo-AudepeHnanbHON XapaKTepUCTHKH
(MIX) rpynm u otaensabix OP CY3. Pacckazano 06 pacueTHo-
AKCIIEPUMEHTAIbHBIX METOAAX UX ONPEICIICHUS.
ChopmynupoBaHbl 3a1a4d HHTEPIPETALUN PE3yJIbTaTOB
n3Mepenuit xapakrepuctuk OP CY3 u pacckazano 06 ux
00yCIIOBIIGHHOCTH OT MecTa pacrnoyioxeHus:t UK mo
OTHOIIEHHUIO K u3mepsaemomy OP. ITpoBoautcs ananus
3aBucuMOCTH Xxapakrtepuctuku OP CY3 ot pacnpenenenus
HEUTPOHHOTO I0JI U B3aUMHOTI'O PaCIIOJIOKEHUS Pa3IMYHbIX
IpYMII IO aKTUBHOM 30HE, IPOBOJAUTCS AHAIN3 BIUSHUS
HECTAllMOHAPHOI'O OTPABJIEHMs aKTUBHON 30HbI KCEHOHOM Ha
addextuBrOoCcTh rpymnn OP CY3. PaccmaTtpuBaetcs 3agaumn
pacueta a3 pexTuBHOCTH OTeNbHBIX rpynn OP CY3 Ha
MOIIHOCTH ITPU IIPOBEIECHUH 11yCKO-HAIa04YHbIX UCIIBITAHUH
JHEProoJIoKa.

Bcero ayiuTopHbIX 4acoB

1 |2 |0
Ouaiia
0 0 0

YnpasieHue peakTopa Npu HOPMAJbHOM IKCIIYaTAIIMU HA
0230B0M MOIIHOCTH M B YCJI0BHUSIX PerjiaMeHTHBIX
NepexoAHbIX PeKUMOB.

B Hacrosmen nekuun yaeneHo OCHOBHOE BHUMAHUE
OCBEILIEHUIO BOMPOCOB, CBA3AHHBIX C paOOTONH OCHOBHBIX
PEryJsiTOpOB M0 Noaaepkanuio MomHoctu SA0Y APM B
coctaBe CY3 u OI'CP B coctae ACYT u cucteMe KOHTPOJIA
HEUTPOHHOTO MOTOKA, TOCTABJISIIOULYIO UCXOIHYIO
nHpopmarnuto s perynsitopa APM u apyrux cucrem
ynpasieHus. IsmepurensHoii yacteto APM sBnsgercs BUK B
coctaBe komriekca AKHII, koTopelii mpeaHasHayeH st
KOHTPOJISI HEUTPOHHOW MOILIHOCTH U IIEPUOJA PEAKTOPA BO
BCEX PeKUMax pabOTHI.

Bcero ayiutopHbIX 4acoB

1 | 2 | 0

Omuiaiig

0 0 0

YnpasJ/ieHue moj1eM 3HepProBbljie/IeHU B 00beMe aKTUBHOM
30HBI.

Jlex1us mocBsiIieHa PaCCMOTPEHUIO KCEHOHOBBIX KOJICOaHMIA
JIOKQJIbHOM MOUTHOCTH B 00beMe aKTUBHOW 30HBI, IPUYUH HX
BO3HUKHOBEHUS, aJITOPUTMOB TIOJIaBJIeHUs KojeOaHuii. B
JIEKIIMHU PaCCMOTPEHBI Pa3INIHbIE METO/bI OIIPEIEIICHUS
KPUTEPUS YCTOMYMBOCTH PEAKTOPA MO OTHOLIEHUIO K
KCEHOHOBBIM KOJICOQHMSM WHTETPATLHON U JIOKAJIbHON
Mo1HOCTH. [Ipemiaraercss METox Ha OCHOBE CIIEKTPAIbHOIO
aHaJIM3a XapaKTEPUCTHYECKOTO YPAaBHEHHUS, TOJYYEHHOTO U3
0a30BbIX CUCTEMBI YPaBHEHUH HEUTPOHHOI KMHETUKHU TPU
YIPOILEHNHU ITPOCTPAHCTBEHHOW JUCKPETU3AllUi YPAaBHEHU B
YaCTHBIX MPOM3BOAHBIX. Pacckazano 06 omacHocTH KoJeOaHMiA
JIOKaJIbHOM MOIIHOCTH B CBSA3M C MPEBBIIIEHUEM JIOKAIbHBIX
JIMMUTUPYIOLIMX NTAPAMETPOB U AJITOPUTMAX NOAABIECHUS 3TUX
Kosie0aHui.

Bcero ayiuTopHbIX 4acoB

1 |1 |0

Owntaiin

0 0 0

10

Konuenuus odecnevyenus 6esonacuoctu AJ3Y u ADC B
eJIoM.

B nexumu n310XeHbl KpUTEPUH U IPUHIIMITBI 0€3011aCHOCTH,
HOpPMaTUBHBIE TPeOOBaHUS, IPUHIUI €IMHUYHOTO OTKAa3a,
¢byHKIMN 6€3011aCHOCTH, METO bl 00ecTieYeHHsT O€30MacCHOCTH.
PackpbITO MOHATHE AJIEPHON U TETUIOTEXHUYECKOMN

Bcero ayiuTopHbIX 4acoB

1 |1 |0
Ouwutaiia
0 0 0




0€30IacHOCTH aKTUBHOM 30HBI B COCTABE PEAKTOPHOM
ycTaHoBKH. PacckazaHo o cucremax 6€30MacHOCTH
COBPCMCHHBIX AACPHBIX YCTAHOBOK Ha HCﬁCTBYIOIHHX u
npoekTupyeMbix ADC, ux GyHKIHIX U O IPOSKTHO-
TCXHUYCCKHUX PCHICHUAX 1O MMOBBIICHUIO 6€3OHaCHOCTI/I,
KOTOPbIE HAXOJATCA celyac Ha CTaANU BHEAPECHMUSI.

11

IIpenenbl HOpMAJIBHOM IKCILIyaTaAUMU. TexHoI0rus
(opMupoBaHHA TUMHUTHPYIOLIUX IAPAMETPOB,
onpeeJAOMNX 0e30MaCHOCTh 3aIIUTHBIX 0apbepoB
KOHCTPYKIMHU AKTUBHOH 30HBI.

O 0e30macHOCTH IKCIUTYaTal[MM MOXKHO CYJIUTh 110
pe3yabpTaTaM HaJEKHOI0 KOHTPOJISI TApaMeTPOB,
XapaKTepU3yIOIUX HOpMAJIbHBIE YCIOBUS paOOTHI
peakTopHOro o6opyaoBanus. OJHAKO B clydae CepbEIHOTO
0TKa3a KaKoro-moo 3jeMeHTa 000py10BaHUs KOHTPOIb
HEKOTOPBIX aPAMETPOB CTAHOBUTCSA 3a4aCTYI0 HEBO3MOKHBIM
i 6eccMbICIeHHBIM. [103TOMY B Cltyuyasix cepbE3HBIX aBapHii
TOBOPUTH HY>KHO HE O MpeJierax HOpMaJIbHON IKCIUTyaTaluu, a
0 mapameTpax 0€30MaCHOCTH, KOTOPBIE SBJISIOTCS CUTHAIOM O
MOBPEXKICHUH WU JakKe pa3pyIieHuH 6apbepoB 0€30MaCHOCTH.
[IpenenbHble 3HAUCHUSI 3TUX TAPAMETPOB, KaK MPaBUIIO, HE
3aBUCAT OT BHEIIHUX YCJIOBHUM U ONIPEAEIISAIOTCS CBONCTBAMHU
MaTepHaoB U (PU3UKOH MPOIECCOB, MPOUCXOIALINX TPU
BCEBO3MOXKHBIX aBapUsAX U HapylIeHUAX. B HacTosmen Jekunu
JAFOTCS OIPEICTICHHSI TUX MMapaMeTPOB U sl OOJIBIION YacTh
13 HUX YKa3bIBalOTCS MPEACIIbHBIE 3HAYECHHUSI, 10 KOTOPhIM
MO>KHO KOHTPOJIHMPOBATH COCTOsSIHUE 000pynoBanus A2V u
CTENEHb ero noppexacHus. Cpeau napaMeTpoB, O KOTOPBIX
peub MOHET HIKE, €CTh HeHaOI01aeMble TTapaMeTphl,
KOTOpBIE, OJTHAKO, SBJIAFOTCS UCTUHHBIM MEPHUIIOM YPOBHS
0€e30IMaCHOCTH aKTUBHOU 30HEL U SIDVY B 11€710M.

Bcero ayiuTopHbIX 4acoB

1 |1 |0

Owntaiin

0 0 0

12

IKCIUIyaTALMOHHBbIE PEKMMbI HOPMAJIBHOMN IKCIIYyaTaAlMU
AJY mIKCIyaTaHMOHHbIE Pe;KMMBbI ¢ HApyLIeHHeM
YCJIOBUIl HOPMAJIBbHOM JKCIIyaTaAIlMU.

B nexuuu naH kpaTkuii 0030p MyCKOBBIX pexuMoB DY u
pexuMa TIAaHOBOTO OCTaHOBa YHEProoIioka. [ToapooHO
pPaccMOTpPEH perJIaMeHT ITycKa YHeprodoKa U3 ropsyero
COCTOSIHUSI MOCJI€ KOPOTKOM M JUIUTEIIbHOM OCTaHOBOK. [[aHo
MOHATUE «MOJHOM SIMBD) IIPH OCTAHOBE PEAKTOPA U TaHbI
KpUTEpUH NONAJaHNs B TAKYIO «IMY» U PEKOMEHIallux
BBIXO/1a U3 He€. Pa300paHbl peKUMBI ¢ HAPYIICHHEM
HOPMAJIBHOM JKCIUTyaTalluy U PErIaMeHT BbIXOJa U3 HUX.

Bcero ayutopHbIX 4acoB

1 | 1 | 0

Omuiaiig

0 0 0

13-14

IIpoexTHBIC aBapuiiHbIe cuTyanuu. PacyeTHoe
o0ocHoBaHue 0e3onacHoctu S1JY B pamkax TOb
Heprodaoka AJC.

OCHOBHO¥ 11€7IbI0 Pac4eTHOr0 000CHOBaHMS OE3011aCHOCTH
SBJIIETCS IPOBEPKA HE MPEBBILIEHUS OCHOBHBIX IIOKa3aTeen
0€30IaCHOCTH aKTHBHOH 30HBI Pa3peLICHHBIX MIPEIEIOB B
aBapuiHBIX cuTyanusx. [Ipenenst MOryT OBITH pa3HOTO
ypoBHs. IIpeBblieHne MPEneaoB NEPBOro YPOBHs
CBUJETEIBCTBYET O HAPYLIEHUSIX HOPMAJIbHON IKCILTyaTaluu
(HeT 3aMETHBIX MOBPEXKACHUH 3aIIUTHBIX OapbepOB AKTUBHOM

Bcero ayiuTOpHbIX 4acoB

1 | 4 |0
OmnJaiia
0 0 0




30HBI U peakTopa). [IpeBbliieHne mpeieoB BTOPOro ypOBHS
CBHUJICTEILCTBYET 00 aBAPUIHBIX CUTYAIHSX, IIPH KOTOPBIX
HapYIIAIOTCS HOPMaJIbHAs IKCIUTyaTarust (eCTh 3aMETHBIC
MTOBPEKACHHS 3aIIUTHBIX OAPHEPOB AKTUBHOM 30HBI U
peakTopa, HO HEeT Pa3pylICHHUS KOHCTPYKIIUU 30HBI).
[TpeBbInIeHUE MPEIETIOB TPETHETO BTOPOTO YPOBHS
CBHUJICTEIILCTBYET 00 aBapHIHBIX CUTYaIUAX, IPU KOTOPHIX
€CTh 3aMETHBIC TIOBPEKICHHUS 3alTUTHBIX 0aphePOB AKTUBHOM
30HBI M PEAKTOPa, KOTOPBIC IPUBOMAT K Pa3pyLICHUIO
KOHCTPYKIIMHU 30HBL. 3a71a4a TEXHHYECKOTO 000CHOBAHUS
6e3onacuoctu (TOB) mpoBepka B MPOEKTHOM NepeyHe aBapuid
(aBapuu C KCIIOB30BAHKEM MPUHIIMITA SAMHHYHOTO OTKa3a) He
MIPEBBILICHUS MPEACIIOB MapaMeTPOB OE30IMACHOCTH TPETHETO
YPOBHs. B JIeKIIMM H3JI0)KEHA CyTh PUHITAITA
KOHCEPBAaTHUBHOCTH, IIPUHITOTO B PACUCTHOM aHAJIM3E
6e3onacHocTH DY, caenman KpaTkuii 0030p UMEIOIIMXCS
pacUYETHBIX KOJIOB, OTMEUYCHBI UX JOCTOMHCTBA U HEIOCTATKH.
Paccka3aHo 0 KOMIUIEKCHBIX ITOJIHOMACIITAOHBIX
MateMaTtudeckux Moaeaax JA0Y u ADC B neiom.

15-16

3anpoexTHble apapuu (3A) u Taxeablie apapum (TA).

B nannoii nexuun naercs onpenenenue 3A u TA. Beinenenst
JBa TUMa TshKenbIX aBapuii Ha ADC ¢ BBOP, nepexoasmux B
HeoOpaTuMyto ctaguio. OJUH TUI aBapHii CBSA3aH C aBapHIMU,
aHanornuHsiMu MITA, T.e. aBapusiMu ¢ pa3pbiBaMH pa3TMIHBIX
TpyOONpPOBOOB B 1-OM KOHTYpE, MPUBOASIIUMU K OOTBIIUM
T€4aM TEIJIOHOCUTENSI M OYeHb ObICTPOMY IIEPBUYHOMY
00€3BOKUBAHUIO aKTUBHON 30HBI O HaYaja MOJIHOLIEHHOMN
paboThI 3aUTHBIX cucTeM, Taknx kKak CAO3 (kak akTUBHBIX
TaK ¥ MACCHUBHBIX ) BHICOKOTO M HU3KOTO JABJICHUS. Y Ka3aHHbBIE
aBapuu IpH MEPEXO0/IE B 3aIIPOECKTHYIO CTAIUIO U, BO3MOXKHO, B
TSDKETYIO CTAAUI0 XapaKTEePU3yIOTCs, KaK IPaBUIIO, MOTEPEH
npuHyauTeabHol mupKyassuun CAO3 HU3KOTO JaBIICHUS.
Bropoii Tun aBapuii ananoruue aBapuu Ha ADC «Three Miles
Island», nnenTudukams KOTOpor HE MPOCTa, TaK KaK B 3TOM
cllyyae TPYJAHO ObICTPO OIPEAEIUTh MATYIO TeUb U3 IIEPBOTO
KOHTYpa, U ONPeesIUuTh 00€3BOKUBAHNE AKTUBHOM 30HBI
MOHO TOJIbKO IO KOCBEHHBIM MpU3HaKaM. B 3Tux ycnoBusix
caMoO€ Ba)KHOE 3HaTh, CKOJIbKO BPEMEHU OCTAJIOCH /10 Hadasia
HEoOpaTHUMOTro Pa3pyIICHUsS KOHCTPYKIIUK aKTUBHOM 30HBI.
DTO0 HYXHO JJIsl TOTO, YTOOBI OLIEHUTh BO3MOKHOCTh
JIOTIOJIHUTENBHBIX MEPOIIPUATHIL B cooTBeTcTBUU ¢ PYTA s
BOCCTaHOBJICHUS IPUHYIUTEITHLHOMN ITUPKYJISIIHI
TEIUIOHOCUTENS YePE3 30HY JI0 Havajla pa3pylIeHNUs OCHOBHOTO
3aIuUTHOrO Oapbepa TorMBa. MeTo/1aM OLIEHKH BPEMEHH J10
Hayaja pa3pylieHus 30Hbl U ONpeIeSICHUs MEPONPUATHH 115
BOCCTAHOBJICHUS LIMPKYJISILIMK YePe3 peakTop U MOCBSIIEeHa
naHHas Jekuus. PacckazaHo o TOM, Kak IpOXOJsT
npotuBoasapuiinbie TpeHupoBkU Ha [IMT Poccuiickux ADC.

Bcero ayutopHbIx 4acoB

1 | 4 | 0
Omu1aiig
0 0 0

CokpallileHHbIe HAUMEHOBAHUSI OHJIAMH OIILIUIA:

| 0O603Ha | IMosiHOe HAMMEHOBAHUE




YCHHEC

oK DJIEKTPOHHBIN KypC

IIM [TOTHOTEKCTOBBIN MaTepual

111 IlomHOTEKCTOBBIE JTEKIINHU

BM Buneo-marepuansl

AM Aynmo-marepuassl

[1p3 [Ipe3eHTanmun

T Tectbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTEPUAIIbI
4@ MHTEepaKTUBHBIN CANUT

TEMbI TIPAKTUYECKUX 3AHATUI

Henean

Tempbl 3ansaTuii / Conep:kanue

3 Cemecmp

Tema padorsr Nel.

JlmHaMu4eckye U CTaTUYECKUE XapaKTEPUCTUKH peaKkTopa
BBOP-1000 xak o0bekra ynpasneHus. M3yuenue
XapaKTepUCTUK HEUTPOHHOM BCIBIIIKA HAa MTHOBEHHBIX
HEUTpOHaX U MacmTaba caMo 3amuIEHHOCTH peakTtopa BBOP
Y UX 3aBUCHUMOCTH. OT THIIA TOIUIMBHOM 3arpy3KHl 1 MOMEHTA
KaMITaHWU peakTtopa. M3ydeHue pa3roHa peakropa Ha
3ana3pIBalOIMX HEUTPOHAX U BIIMSIHUE TOUHOCTH
MOJICJIMPOBAHUs Ha ITapaMeTpPhl JAHHOI'O IpoLecca.

Tema padorbr Ne2.

TemmneparypHbiii 1 6apOMETPHUECKUI KOAPPUITUESHTHI
peakTuBHOCTU. M3yueHne ux 3aBUCUMOCTH OT 00OTalIeHHSI
TOIJIMBA U PACCTAHOBKHU TOIUIMBA B aKTUBHOM 30HE, a TAKXKE OT
Hanmnuus OP CY3 B akTuBHOM 30HE. M3yuenue
HKCIUTYyaTalMOHHBIX MEPOIIPUSATHI 110 00ECTICUEHUIO
KO3(PUITMEHTOB PEAKTUBHOCTH HY>KHOT'O 3HAKA JJIs
BbinosiHeHus TpedoBanuii [1bS. TpeGoBaHus K TOYHOCTH
MOJIETTUPOBAHUS M TOYHOCTH OMOJIMOTEKN HEUTPOHHBIX
CEUCHMI ISl MX MCIIOJIb30BAaHMsI B PACUETHBIX KOJIaX.

Tema padornr Ne3.

HeiirponHo-¢pu3ndeckne XxapaKTepUCTUKU TPYIIIT OPraHOB
perynupoBanus (OP) B cocraBe CY3. [locTpoeHue uHTETpO-
muddepeHmranbHoOR xapakrepuctuku rpynn OP CY3.
Nzyuenne nx 3pheKTHBHOCTH OT B3aUMHOTO PACTIOIOKECHHSI
pa3IMYHBIX I'PYMNI B 30HE U OT MolHOCTU. CpaBHEHME
xapakrepuctuk rpynn OP CY3, moinydeHHbIX pacye€THBIM
MyTeM M3 MOJIHOTO OajlaHca HEMTPOHOB B 30HE U B PE3yJbTaTe
MojenupoBanus uamepenuit no bUK. Ananus pasHunel u
OIIpeIeJICHUE MPUYMHBI IAaHHOT'O PacCOrIacOBaHUsI.

Tema padornr Ned.

Ornpenenenue «Beca» aBapuiHOM 3aUThl U 0TAeIbHOTO OP
CVY3 npu cTaTU4ECKOM U TMHAMHAYECKOM MOJEIMPOBAHUU
MOJIHOTO OanaHca HEHTPOHOB B 30HE U MOJICTTHPOBAHHUH
nposenenus usmepenuii no BUK na ADC. ConocrapiieHue
MOJIYYEHHBIX PE3YJIbTATOB U UX aHAIN3 B 3aBUCUMOCTH OT
pacCcTaHOBKH TOIUIMBA B 30HE. M3yueHne BeTMYnHBI «Becay A3
OT BpEeMEHH 10 OamaHcy HEHTpoHOB U 1o u3mepenusim BUK.




Bri6op BUK u OP CY3 s nonmyyeHus KOHCEpBAaTHUBHBIX
OIIEHOK «Becay oTnesbHOro OP U3 pe3yabTaToB H3MEpEHUH.

Tema paGorsr NeS.

VYrpaBieHue 1mojieM SHEPTOBBIICICHUH B 00beMe aKTUBHOM
30HBI. M3y4eHne KCEHOHOBBIX KOJIEOaHUI JTOKATLHOM
MOIIIHOCTH B 00b€Me aKTUBHOM 30HBI U IPUUUH UX
BO3HMKHOBEHUS, pacueT MapaMeTpoB KCEHOHOBBIX KOJeOaHuit
Y U3YYEHUE UX 3aBUCUMOCTHU OT COCTOSIHUSL aKTUBHOM 30HBI,
BbIOOp HanboJIee ONTUMAILHOTO AITOPUTMA TTOAABICHHS
KoJie0aHuH C 11eJIbI0 HE MPEBbIICHUS TUMUTHPYIOIINUX
0€30MacHyI0 SKCILTyaTalMIO TAPaMETPOB 10 aKTUBHOM 30HE.

Tema padornr Ne6.

N3yueHne siBIIEHHs IOBTOPHOW KPUTUYHOCTH B PEAKTOPE
BBOP, pacuer napameTpoB, XapaKTEpU3YIOIIUX TaHHOE
SBJICHUE, IPUYHMH €0 BO3MOKHOI'O BO3HUKHOBEHUS,
MOCIIEACTBHUM Ha COCTOSTHUE 000PYI0OBaHUS aKTUBHOM 30HBI U
Pa3IUYHBIX CIOCOOOB YCTPAHEHUSI BO3MOKHOCTH JAHHOTO
SBJICHUS B peakTope. M3yueHue siBeHus MOBTOPHOU
KpUTHYHOCTH B peaktope BBOP, pacuer napamerpos,
XapaKTEPU3YIOLUX TaHHOE SIBJIEHUE, IPUYHUH €r0 BO3MOXKHOTO
BO3HHKHOBEHUSI, TOCIIEICTBUI HAa COCTOSIHUE 000PY10BaHHS
aKTUBHOM 30HBI U Pa3IMYHBIX CIOCOOOB yCTpAaHEHUS
BO3MO>KHOCTH JIaHHOTO SIBJICHUSI B PEAKTOPE.

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

* YreHue JIeKIH C UCTIOIB30BAHUEM KOMITBIOTEPHBIX TEXHOJIOTHIA.

* O6cyXIeHre KOHTPOJIBHBIX BOIIPOCOB MPH MTPOBEACHNUHU ayAUTOPHBIX 3aHATHI.

* [IpoBenenne mabOpaTOpPHBIX pPabOT ¢ UX 3aNUTON CTYACHTAMU M 3a4€TOM IO OTIEIHHBIM
Oy10KaMm.

6. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB MO TUCIUILUIMHE 00ECIeUnBAET MPOBEPKY OCBOCHUS TIAHUPYEMBIX
pe3ynbTaToB 00ydeHus (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSTHNA TEKYUIETo,
pyOekKHOrO U IPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILIHHE.

Cesi3p Mexnay (GOpMUPYEMBIMH KOMIETCHUIUSMU W (OpMaMu KOHTPOJIS HMX OCBOCHHUSA
MIpe/ICTaBJIeHa B CIEAYIOIEeH Tadnuiie:

KOMlIeTeHIII/Iﬂ I/IH)]HKaTOPLI OCBOCHUA ATTeCTaIII/IOHHOC MeponpusiTue
(KTI 1)
TK-2.1 311K-2.1 30, KI-8
VIIK-2.1 30, K-8
B-TTK-2.1 30, KI-8
TK-2.4 3-1IK-2.4 30, KI1-8
V-TIK-2.4 30, KU-8
B-ITK-2.4 30, KI-8
TK-2.5 3-TIK-2.5 30, KH-16
V-TIK-2.5 30, KU-16
B-ITK-2.5 30, KH-16




[IK-2.6 3-1IK-2.6 30, KI-16
V-1IK-2.6 30, KI-16
B-IIK-2.6 30, K1-16
I1IK-6 3-1IK-6 30, KI-16
V-TIK-6 30, K1-16
B-IIK-6 30, KI-16
IIK-8 3-TIK-8 30, KI-16
V-TIK-8 30, K1-16
B-TIK-8 30, KI-16

HIkanbl oeHKH 00pa30BaTeIbLHBIX JOCTHKEHH I

[llxana KaX70r0 KOHTPOJIBHOTO MEPOMNPUSTHS JISKUT B mpenenaax oT 0 A0 yCTaHOBJICHHOTO
MakCHUMAaJILHOTO Oajiia BKJIFOUMUTEIBHO. TOroBas arrecranus 10 OUCHUIUINHE oneHuBaercsa 1mo 100-
OaJITLHOM IIKaJIe W MPEACTABISIET COO0M CyMMy OallJIOB, 3apa00TaHHBIX CTYJCHTOM IPH BBHITTOJTHCHUH
3aJaHUi B paMKax TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEIYIOIICH IIKAJIOM:

Cymma
0aoB

Orenka 1o 4-ex
OaJUILHOM IIKAJIE

OrneHka
ECTS

TpeOoBaHMs K YPOBHIO OCBOCHHIO
y4eOHOM TUCITUILINHBI

90-100

5 — «omauunoy

O1eHKa «OTIMYHOY BBICTaBJISETCS
CTYJICHTY, €CJIH OH TTyOOKO U IIPOYHO
YCBOMJI IPOTrPaMMHBIN MaTepual,
HCYEPIIBIBAIOLIE, TIOCIIEA0BATEIbHO,
YETKO U JIOTUYECKH CTPOMHO €T0
M3J1araeT, yMeeT TECHO YBSI3bIBATh
TEOPHIO C MMPAKTHKOM, UCTIONIB3YET B
OTBETE MaTepHait MOHOTpaduIecKon
JIMTEpATyPHL.

85-89

75-84

70-74

4 — «xopouioy

65-69

60-64

OreHKa «XOPOIII0» BBICTABIISETCS
CTYIEHTY, €CIIH OH TBEP/O 3HAET
MarepHuall, TpaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He JOIyCKast
CYIIIECTBEHHBIX HETOYHOCTEW B OTBETE
Ha BOIIPOC.

3 —
«ydoeﬂemeopumeﬂbﬂo»

OreHKa «yJ1OBJIETBOPUTETHEHO»
BBICTABIISIETCS CTY/ICHTY, €CIIK OH UMEET
3HAHMS TOJIHKO OCHOBHOT'O MaTepHala,
HO HE YCBOWJI €T0 JIETAJICH, OIMyCKaeT
HETOYHOCTH, HEJIOCTATOYHO MPABUIIHHBIC
(hopMyITUPOBKH, HApyIIEHUS
JIOTHYSCKOM IOCIICIOBATCILHOCTH B
M3JI0KEHUH POTPAMMHOTO MaTepuana.

Hwuxe 60

2
«HEYy0081em8OPUMENLHOY

OreHka «HEYIOBIETBOPUTEIBHOY»
BBICTABJISIETCS CTYICHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
MPOrpaMMHOTO MaTepuaa, JOMyCcKaeT
cymecTBeHHbIe omnOKku. Kak npasuio,
OIICHKA «HEYIOBIETBOPUTEIHLHOY
CTaBUTCSI CTYJCHTaM, KOTOPBIE HE MOTYT
MIPOJIOJKUTE 00yUYeHHne 6e3
JOTIOJTHUTEIIFHBIX 3aHATHH 110




| | COOTBETCTBYIONIEH NUCIUIIIIMHE.

7.  YYEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUUILINHEI

OCHOBHAA JIMTEPATYPA:

1. 621.039 B92 be3onacHOCTb U 3a/1a4l HHKEHEPHOM MOAIEP>KKH SKCILTyaTalluu SAEPHBIX
JHEpPreTHYecKux yctaHoBok ¢ BBOP : yue6HOe mocobue, Mocksa: HUAY MUDU, 2013

2. DN B92 be3onacHOCTh U 33/1a4yi MHXEHEPHOU MOAJIEPKKU SKCIUTyaTalluu SAECPHBIX
JHEpPreTHYecKux ycraHoBok ¢ BBOP : yuebHOe mocobue, Mocksa: HUAY MUDU, 2013

3. O ®50 Ouznveckre U KOHCTPYKLIMOHHBIE OCOOCHHOCTH SIIEPHBIX SHEPTETUUYECKUX YCTaHOBOK C
BBOP : yue6HOE mocobue st By30B, , MockBa: HUAY MUDU, 2011

JOIIOJIHUTEJIbHASA JINTEPATYPA:

1. 621.039 ®50 dusnveckne 1 KOHCTPYKIIMOHHBIE OCOOCHHOCTH SACPHBIX YHEPTETUIECKUX YCTAHOBOK
¢ BBOP : yuebnoe nocobue mist By308, C. b. Beirosckwii [u ap.], Mocksa: HUAY MUDU, 2011

[MPOI'PAMMHOE OBECITEYEHUE:

CrenanbHOe porpaMMHoOe oOecriedeHre He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

CHeI_II/IaJ'IBHOG MaTCpruaIbHO-TEXHUYCCKOC obOecrieueHre He Tpe6yeTc;1

9. YYEBHO-METOAUYECKHUE PEKOMEHJIALIUU JJIAA CTYAEHTOB

1. Ykazanus 1715 npOoCaylIMBaHUs JIEKIUN

[lepen HayanoM 3aHATHI BHUMATEIHLHO O3HAKOMHTHCS C Y4YEOHBIM ILIAHOM TPOBEACHUS
JIEKIIUU U CIIMCKOM PEKOMEHOBAHHOW JINTEPATYPHI.

Ilepen mnocemeHrneM OYEpPEIHONW JIEKIIMM OCBEKHUTh B MaMATH OCHOBHBIE KOHLEMIUU
MPOMIEHHOTO paHee maTepuana. [[oAroToBUTH MpU HEOOXOIUMOCTH BOIPOCH! MpernojaaBaTento. He
HAJI0 OTacaThCsl, YTO BOMPOCHI MOTYT OBITh MPOCTHIMH.

Ha nexunuum OCHOBHOE BHUMaHHUE CIEIyeT YAeNATh He QopMmyjaM U MaTeMaTHYeCKUM
BBIKJIQJIKaM, a COJIEPKAHUIO U3y4aeMbIX BOIPOCOB, OMPEACIICHUSIM U IOCTAHOBKAaM 3a]1a4.



B nmpomecce wu3y4deHHs JIGKIIMOHHOTO Kypca HEOOXOJUMO 1O BO3MOXXHOCTH 4acTo
BO3BpAIIaThCcsl K OCHOBHBIM TMOHSATHSM M METOAAM PEIICHUS 3a/1ad (37€Chb BO3MOXKECH BBIOOPOUHBIIA
KOHTPOJIb 3HAaHUH CTYJIEHTOB).

KenaTenbHO WCMOIB30BATh KOHCHEKTHI JIEKIIMHA, B KOTOPBIX MCIOJIB3YETCS TMPUHSTAS
npenojaBaTesieM cucTeMa 0003HaYeHHIH.

Jlnst  Gonee moOApOOHOTO W3Yy4YeHHUsS Kypca cienyeT paboTratb C  PEKOMEHIOBaAaHHBIMH
JUTEPATYPHBIMU UCTOYHUKAMH M BHOBB MOSIBJISIOIIMMHUCS UICTOYHUKAMM.

2. YkazaHus JUIs BBIIIOJIHEHUS JTa0OpaTOPHBIX paboT

Cobmonath TpeOOBaHHS TEXHUKH O€30MACHOCTH, Ui YEro MpOCHymaTh HEOoOXOTuMBbIe
pa3bACHEHUS O MPABIILHOCTH MMOBEACHUS B TaOOPAaTOPUU.

[lepen BBIOTHEHNUEM J1a00OPATOPHOM pabOTHI MPOBECTH CAMOCTOSATENBHO MMOATOTOBKY K paboTe
W3YYHB OCHOBHBIC TEOPETHYCCKHUE IOJIOKCHHS, 3HAHUE KOTOPBIX HEOOXOAMMO JJIsi OCMBICICHHOTO
BBITIOJTHECHUS PaOOTHI.

B mpouecce BbilonHEHUS pabOThI cleAyeT IMOCTOSHHO OOIIAThCS C MpernojaBaTelieM, He
JIOMyCKasi IO BO3MO>KHOCTH HEIPABUJIbHBIX JE€HCTBUM.

OcHOBHBIE pe3yIbTaThl SKCIIEPUMEHTOB HEOOX0AUMO 3a(hUKCUPOBATh B MUCHbMEHHOM BH/JIE.

[Ipu cnave 3adera o paboTe MOATOTOBUTH OTUET O MPOJEIAHHON paboTe, Te AOJKHBI ObITH
OTpPa)K€HbI OCHOBHBIE PE3YyJIbTATHI U BHIBOJIBI.

3. Yka3zaHus JUis BBIITOJHEHHUS CaMOCTOSATEIbHOW PabOThI

[TonyunTs y mpenopaBarelsi 3aJaHUE€ W CIUCOK PEKOMEHIOBAHHOW nuTeparypsl. M3ydeHue
TEOPETUUECKUX BOMPOCOB CIEAYEeT TMPOBOAUTH 110 BO3MOXKHOCTH CaMOCTOSITENIbHO, HO TMpHU
3aTpyIHEHUSX 00paIlaThCs K MpernogaBaTelo.

[ToAroTOBUTH MUCEMEHHBIN OTUET O MPOCIIAHHON padoTe.

[Ipu BbITONHEHUU (GPOHTAIBHBIX 3aJaHUN MO YCMOTPEHHUIO IMpernojaBaTess padoTa MOXKET
OBITH OIlcHEHa 0e3 MUChMEHHOTO OTYETa HA OCHOBE OTBETOB HA KOHTPOJBbHBIE BOMPOCHI, MPU YCIOBUU
AKTUBHOM CaMOCTOATEIbHOU PabOTHI.

10. YYEBHO-METOJIMYECKUE PEKOMEHIALIMHY JJIsSI MTPEMOJABATEJE

1. Yka3zanust u1si IpoBEAECHUS JEKIUI

Ha mepBoii BBOIHOMW JIGKIIMU ClIENaTh OOIIMI 0030p conepKaHHs Kypca M OTMETHUTHh HOBBIE
METO/Ibl U MOAXO0/IbI K PELICHUIO 3a/1a4, paccMaTpuBaeMble B Kypce. [laTh nepeueHb peKoOMeH10BaHHOM
JUTEPATYPBI U BHOBb MOSIBUBIIMXCS JIUTEPATYPHBIX HCTOUHUKOB.

Ilepen m3noxeHMEM TEKYLIETo JIEKLIMOHHOTO MaTepHuajga HAallOMHHUTh 00 OCHOBHBIX HTOrax,
JOCTUTHYTBHIX Ha Mpeaplaynmx Jekuusax. C 3ToH Lenblo 3a7aTh HECKOIBKO BOIPOCOB ayIUTOPUU U
OCYILECTBUTH BEIOOPOYHBIN KOHTPOJIb 3HAHUS CTYICHTOB.

BHuMaTenbHO OTHOCHUTBbCS K BOINpPOCaM CTYJGHTOB H TPH HEOOXOAMMOCTH J1aBaTh
JIOTIOJTHUTENbHBIE 00Jiee MOIPOOHbIE MOSICHEHUSL.

[Ipy dYTeHUM JEKIUI NPEeHMYIIECTBEHHOE BHHUMAHHE CJEIyeT YJENATh KaueCTBEHHBIM
BOTIPOCaM, HE CJIEIyeT YBJIEKAThCs MPOCTHIMU MAaTEMAaTUYECKUMHU BBIKJIAIKAMH, OCTABIISIS UX JINOO Ha
CTYJEHTOB, JIM0O OTChIJIasl CTYACHTOB K JIUTEPATYPHBIM HCTOYHUKAM U METOAMUYECKUM [TOCOOHSIM.

B mpornecce JeKIMOHHOrO Kypca HEOOXOIMMO IO BO3MOYKHOCTH YacTO BO3BpAIAThCS K
OCHOBHBIM NOHSTHSAM (3/1€Ch BO3MOKEH BIOOPOUYHBII KOHTPOJIb 3HAHUH CTYJIEHTOB).

XKenatenpHO MCNOJIB30BaTh KOHCHIEKTHI JIEKIHMH, B KOTOPBIX HCHOJIb3YeTCsl MpPUHATas
Ipero/iaBaTesieM cucTeMa 0003HaYCHHH.



JlaBaTh pEKOMEHIAIMU CTyACHTaM [UIs TOATOTOBKM K OYEpEeIHBIM CEMHHApaM H
1a00paTOPHBIM 3aHSATHSIM.

Ha mnocneagneit nexuuu yaenuth Bpems Isi 0030pa HaubOoJee BaKHBIX TOJOXKECHHM,
PaccMOTPEHHBIX B Kypce.

2. Yka3zaHus 1Sl IPOBEACHUS JaOOPATOPHBIX 3aHITUH.

CobOmronath TpeOOBaHMS TEXHUKH O€30MaCHOCTH W MPOBOJWTH HEOOXOJMMBIC Pa3bsICHEHUS O
MPaBWJIBHOCTH MOBEACHUS B TaOOPATOPUH.

[lepen BbIONHEHHWEM TAaOOPATOPHON pabOThI MPOBEPHUTH CTENEHb T'OTOBHOCTH CTYJIEHTOB,
HAallOMHHUTb U OOCYAMTH OCHOBHBIE TEOPETHUYECKHE MOJIOKEHHUS, 3HaHHWE KOTOPBIX HEOOXOAMMO IS
OCMBICJICHHOTO BBITIOJIHEHUS PaboT.

B mporecce BoinonHeHNs: pabOTHI ClIeAyeT NOCTOSHHO OOIIAThCS CO CTYJACHTAMH, HE JIOIyCKast
10 BO3MOKHOCTH UX HEMPABWIbHBIX ICUCTBUM.

TpeboBaTh, 4TOOBI OCHOBHBIE PE3YJIbTAThl SKCIIEPUMEHTOB OBLIN 3a(UKCUPOBAHBI CTYJEHTAMU
B [IMCbMEHHOM BH/IE.

[Ipu npueme 3adera mo pabore TpeOOBATh OTYET O MPOCIAHHOW paboTe, TNIe TOJDKHBI OBITh
OTpakeHbI OCHOBHBIE PE3YJIBTAThl U BHIBOIBI.

3. Yka3aHus 1o KOHTPOIO CaMOCTOSITENIbHOM pabOThI CTY/IEHTOB

[To ycMmoTpeHHIo mpemnojaBaTeisl 3aJaHue Ha CaMOCTOSITENBHYIO pPabOTy MOXKET OBITh
WHINBUAYTHHBIM I (DPOHTATHHBIM.

[Tpu ucoap30BaHUHN WHANBUIYAIBHBIX 33JaHUI TPEOOBATH OT CTYJEHTa MUCHbMEHHBIN OTUET O
MIPOJIeJIaHHOM pabdoTe.

[Ipn nmpumeneHnn GPOHTATBHBIX 3aJaHUN BECTH KOJUICKTUBHBIE OOCYXICHHUS CO CTyJACHTaAMH
OCHOBHBIX TEOPETHUYECKUX MOTOKEHHH.

C uenpl0 KOHTPOJSL KauecTBa BBIMIOJHEHUS CaMOCTOATENbHONW paboThl  TpeboBaTh
WHAUBUAYATbHBIE OTUETHI (JOMYCTUMO BMECTO MHUCHMEHHOTO OTYeTa MPUMEHATH HHIWBUIYalbHBIC
KOHTPOJIbHBIE BOTIPOCHI).
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