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1 OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbBI

HNPOPECCHUOHAJIBHOI'O MOAYJIA
IIM.02 Dkcruyatanmusi TEIUVIOOHEPreTU4eCKOro 00OpPy/JA0BaHMSI M TeXHUYe-
CKHMX CHCTEM ATOMHBIX 3JIEKTPOCTAHIUIA

1.1 leap 1 mu1aHupyembie pe3yJibTaThl 0CBOCHUS MPO(eCCHOHATBLHOI0 MOAY ISl

PaGouast mporpamma npodeccHoHaTEHOTO MOIYJIS — SABJISIETCS] 00S3aTEHHONU YaCThIO

HpOCbeCCI/IOHaJIBHOFO MUKJIa IIPOTrpaMMbl IIOATOTOBKH CIICOHUAJIMCTOB CPpCAHCTO 3BCHA B

cootBeTcTBUM ¢ PI'OC mo cneumansHoctu CIIO 14.02.01 ATOMHBIE B3IEKTpUYECKHUE

CTaHIIMU U YCTAHOBKMU.

B pesynbraTte u3ydenus npohecCuoHaNbHOTO MOJYJIS CTYIEHT JOJIKEH OCBOMUTH OC-

HOBHOHM BHJ JEATEIbHOCTH JKCINIyaTALUS TEIUVIOIHEPreTH4YeCcKOro o00py10BaHMA U

TEXHUIECCKUX CHCTEM AaTOMHBIX 3JI€KTpOCTaHHHﬁ N COOTBCTCTBYHOIIHNC CMY 061]_[1/16

KOMIICTCHIIMU U HpO(I)CCCI/IOHaJII)HBIC KOMIICTCHIINH

1.1.1 IlepedyeHpb 0OMMX KOMIETEHIIUMI

Kon HanMmeHoBaHHE 00IINX KOMIIETEHITH I

OK 01 [ToHuMaTh CyIIHOCThH M COITMABHYIO 3HAYMMOCTh CBOEH Oymymiel mpodeccuu, mposiBIsATh
K HEW YCTOMYMBBINA UHTEPEC

OK 02 Oprann3oBbIBaTh COOCTBEHHYIO IESTEIBHOCTh, BHIOMPATH THUIIOBBIE METOIBI U CIIOCOOBI
BBINOJIHEHUS! TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3((EKTUBHOCTH U KAYECTBO

OK 03 [IpuHuMaTh pemieHrus B CTAHIAPTHBIX M HECTAaHAAPTHBIX CUTYyallUsIX U HECTH 3a HHUX
OTBETCTBEHHOCTh

OK 04 Ocy1iecTBIATh MOUCK U UCMOJIb30BaHUE MH(OpMAIK, HEOOX0AUMON sl APPEKTUBHOTO
BBINOJIHEHUS! TPO()ECCHOHANIBHBIX 33/1a4, TPOQECCHOHATBHOIO M IMYHOCTHOI'O Pa3BUTHUS

OK 05 Hcnonp3oBath MHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHU B NMPO(HECCHOHAIBHOM
JeSITEbHOCTH

OK 06 PaboraTh B KOJUIEKTHBE U KOMaHJe, Y3pPEeKTUBHO 00IIaThCs C KOJJIETaMH, PYKOBOACTBOM,
OTPEeOUTEIIMU

OK 07 Bpatb Ha ce0s OTBETCTBEHHOCTH 32 pabOTy WJICHOB KOMaHJbl (IOJYUHEHHBIX), Pe3yJbTaT
BBIINOJIHEHUS 3aJaHUN

OK 08 CaMocCTOSTENbHO OIpEeeNATh 3a7adyd MPO(PECCHOHATBHOTO M JUYHOCTHOTO Pa3BUTHS,
3aHUMaTbhCs caMo00pa30BaHUEM, OCO3HAHHO IJIAHUPOBATh MOBBIICHHE KBATU(PUKALUU

OK 09 OpueHTHpPOBATbCA B YCIOBUSX YACTOH CMEHBI TEXHOJOTHMH B MpodecCHOHATbHON

JCATCIIBHOCTH




1.1.2 Tlepedyens nmpodecCHOHATBHBIX KOMITETCHITUN

Kon HaumeHoBaHMe BHI0B 1€ATEJILHOCTH U NPO(eCCHOHATBHBIX KOMIIETEH Uil
K 2.1 KOHTpOHHPOBaTB paboTy 00OpyIOBaHUS U TEXHUYECKUX CHCTEM IO MOKA3aHUAM CPEICTB
M3MEPEHUI U CUTHAIIU3ALUU
IIK 2.2 BbISIBISTE M ONpeienaTh NPUYUHBI OTKJIOHEHUN OT TEXHOJIOTHYECKUX PEKUMOB
IIK 2.3 [IpyHMMaTh MEpBI IPU OTKIOHEHUAX OT TEXHOJIOTMYECKUX PEXUMOB IKCIUTyaTallUM TEILIO-
9HEPreTUYeCKOro 000pyAOBaHMS U TEXHUYECKUX CUCTEM
IIK 2.4 [IpoBoUTh NPOPMIAKTUKY M JIMKBUJAIMIO aBapUHHBIX CUTYallMd MO IUIAHY JUKBUAALUU
aBapuil
11K 2.5 Bectn yuer paboTsl 000pyA0BaHUS, IPHYUH U TPOJOIDKUTEIHLHOCTH IPOCTOEB
IIK 3.1 [InanupoBaTh M OPraHU30BBIBATH PAOOTY UCTIOTHUTENCH
K 3.2 [IpoBOAUTE MHCTPYKTAXU U OCYIECTBIIATL JIOMYCK MEPCOHala B 00CITy’)KHBaeMbIe TOMe-
IICHHS B HOPMAJIBHBIX U aBAPUNHBIX YCIOBHSX
I1K 3.3 ObecneunBaTh BHIIOJHEHNUE TPEOOBAHM OXPaHbI TPy
IIK 3.4 OcyniecTBIATh KOHTPOJIb COOIIOACHUS TPeOOBAaHMI MOKApHON OE30MTaCHOCTH
I1IK 4.4 KoHTposmmpoBaTh COCTOSIHHE pagualiiOHHON 0€301MaCHOCTH
1.1.3 B pe3ynbpTate ocBoeHUS MPOoheCcCHOHATHFHOTO MOTYJISI CTYACHT JIOJKEH:
HMeTp npakTHYeCcKuii KOHTPOJISI UCTIPABHOTO COCTOSIHHSI 000py10BaHMUsI, MPUOOPOB U anmapaTypsbl;
OIIBIT y4acTHs B 3arpy3Ke peakTOpPOB CBEKHUM TOIUIMBOM U BBITPYy3Ke OTpabOTaHHO-
r'o TOIIMBA U3 PEAKTOPOB € IyJIbTa YIPaBJIECHUS TPAHCIIOPTHO-
TEXHOJIOTUYECKUM 000PYOBaHUEM;
y4acTusl B MEPOIPUSITHUSIX IO MIPEAYNPEKIACHNUIO U TUKBUJALUN aBapUHHBIX
CUTYalUi
YMETb BECTH KOHTPOIIb MIOKA3aHUI CPENICTB U3MEPEHUIA, paOOTHl aBTOMATUYECKHIX
PEryIATOPOB U CUTHAIU3ALNN;
BBITOJIHATH PaOOTHI O 0OCITYKUBAHUIO 000PYI0OBaHHUSI OCHOBHOT'O KOHTYpa U
BCIIOMOTaTEJIbHBIX CUCTEM PEAKTOpa aTOMHOM 3JIEKTPOCTaHIIMH, BEACHUIO
peXHUMa CIEIBEHTUIISILIMY C MECTHBIX IIUTOB PEAKTOPHOT'O OTAEIECHUS
3HATh COCTOSIHUE U NEPCIEKTUBBI Pa3BUTHS AaTOMHOHN SHEPTE€TUKH;

OCHOBBI TEOPUH SIIEPHBIX PEAKTOPOB;

TEOPHIO KPUTUUECKUX PA3MEPOB;

TEIUIOBBIICTISIONIUE JIEMEHTHI U COOPKH;

KOHCTPYKIIUN YpaH-TPaA(UTOBBIX W BOJIO-BOJSHBIX YHEPIETHUYECCKUX PEAKTO-
POB, PEAKTOPOB HA OBICTPBIX HEUTPOHAX;

TEIJIO00MEH U THAPOANHAMUKY SIZICPHBIX PEaKTOPOB;

TEXHOJIOTHYECKHUE MPOLIECCHl TPOU3BOJICTBA TEIJIOBOM U AJIEKTPUUECKOM 3HEP-
TUU HA aTOMHBIX JJICKTPOCTAHITUSAX

HA3HAYCHHE U MPUHINI ACUCTBHs MPHUOOPOB TEIJIOTEXHUYECKOTO U JO3HMET-
pHYECKOTO KOHTPOJIS;

YCTPOMCTBO, IPUHIUI ACHCTBUSA U TEXHUUYECKUE XaPAKTEPUCTUKU OCHOBHOTO
M BCIIOMOTATEILHOTO TEIIOPHEPTETHUECKOTO O0OpYIOBaHMS, CPEICTB HU3MeE-
PEHHUI U aBTOMATU3AL[MU ATOMHBIX CTaHLIMII;

YCJIOBHSI U PEKHUMBI paOOTHI, OCHOBHBIE MPaBHJIa 00ECIICUEHUS IKCILTyaTalllii
AQTOMHBIX D3JIEKTPOCTAHIMWA, MPUYUHBI HEMOJaJ0K W aBapHii, Mephl MO HUX
YCTPaHEHHIO;

OCHOBHBIE MPUHITUIIBI 00eCTIeueHUsT OE30MTACHOCTH aTOMHBIX 3JIEKTPOCTAHITUH;
CIOCOOBI Ie3aKTUBAITUN PATMOAKTHBHOTO 000PYI0BAHNS,

CrocoOBI 3aUTH OT HOHU3UPYIOIINX U3TyICHHIA,




A1epHO-(PU3NYECKUE TPOIIECCHI B SIAEPHOM PEAKTOPE;

KOHTPOJIb HEUTPOHHOTO MOTOKA;

CUCTEMY BHYTPUPEAKTOPHOTO KOHTPOJIS;

OpTraHbl pEryjinpoBaHUsA U UCIIOJTHUTCIILHBIC MCXaHU3Mbl CUCTCM YITPABJICHUA
U 3alIUTHl PEaKTopa;

CHCTEMY I'PYIIIOBOI0 U UHIWBUIYAJIbHOIO YIPABIECHUS OpraHaMH PEryIupo-
BaHUs CUCTEM YIPABIICHUS U 3aIIUTHI;

ABTOMATUYECKOE YMPABIEHUE MOITHOCTBIO PEAKTOPa;

ABAPUITHYIO 3aIIUTYy peakTopa

Pe3yabTaThl 0cBOeHUsI PO eCcCHOHAIBLHOT0 MOAYJIS JIONOJHEHBI B pabouei mpo-
rpamMme npodecCUuOHANIbHOTO MOJTYJIS Ha OCHOBE:

- aHaJIM3a aKTYaJbHOT'O COCTOSIHUSI U MEPCIEKTUB Pa3BUTUSI PETMOHAIBHOTO PBIHKA
Tpyna;

- peKoMeHanuii paboTomaTens;

- aHanM3a TpedoBaHuil MPoheCcCHOHATBHBIX CTAaHAAPTOB:

24.008 «Omnepatop peakTOPHOTO OTAEIEHUS», YTBEPKACHHOIO MPUKA3oM MuHU-
CTEpCTBA TPYJla U COlUaNIbHOU 3amuThl Poccuiickoit @enepanuu ot «07 » _ 04 2014 r.

No 212w

24.006 «Onepatop XpaHUIULIA KUIKAX PATUOAKTUBHBIX OTXOAO0BY», YTBEPKIAECHHOIO
npuka3oM MHUHHCTEPCTBA TPYyJa U COLMAIBbHOMN 3amuThl Poccuiickoin @enepaunn ot «07

» 04 2014r. Ne2lln;

24.002 «Cnecapp mo 00CITy>XKMBaHHIO 00OPYIAOBAHHS ATOMHBIX JJIEKTPOCTAHIIUIY,
YTBEPKICHHOIO MpUKa30M MUHHUCTEpCTBA TPyZa W COLMAIBHOW 3alUThl Poccuickon
Oenepanuu oT «24 » _ 08 2020 r. _No S18H.

Pabouas mporpamma npogecCHOHaTBHOTO MOAYJIS MOKET OBITh UCTIOJIB30BaHA!

- B pohecCHOHaIbHOM MOArOTOBKE MO podeccusiMm padboumx:
33970 MammHHICT MapoBhIX TyYpOUH aTOMHBIX SJIEKTPHUUECKUX CTAHIINN;
- B JIOMOJHUTENHHOM MPO(ECCHOHATFHOM 00pa30BaHUU B MPOTPAMMAX MOBBIIICHUS KBAJIU-

(I)I/IKaHI/II/I " IICPCIIOATrOTOBKH 110 BUAY HpO(I)CCCHOHaHLHOﬁ ACATCIbHOCTU JAHHOI'O MOAYJIA.

1.3 Kosim4ecTBO 4acOB, 0TBOAUMOE HA OCBOeHHME NPO(eCcCHOHAIBHOI0 MOIYJIsI

Bcero wacos — 731 uac,

u3 HuX Ha ocBoeHue MJIK — 587 gacos;




Ha npaktuku [111.02.01 — 144 4gaca;

MPOMEXKYTOUYHAS aTTECTAlUS — KBAJU(PUKANUOHHBINA IK3aMeH



2 CTPYKTYPA U COAEP KAHUE NPO®PECCUOHAJIBHOI'O MOJAYJIA

2.1 CTpykrypa npogeccHoHAIBHOT0 MOLYJIS

O0BbeM BpeMeHH, OTBeICHHbBII HA OCBOCHHUE

IIpakTuka
MEKIMCIUIIMHAPHOTO Kypca (KYpcoB)
Oos3aTenbHas ayIUTOPHAasI CamocTosiTe1bHast padora I
y4yeOHasi HAarpy3Kka o0y4aronierocs o0yyarouerocs POH3BOCTBEH-
Koawl npodeccu- Bcero Hast (o mpoduJIo
HaunmeHnoBanus pa3aeJioB npogeccuo- B T.4.
OHAJIBbHBIX KOM- qacoB B T.4., B T.4., CHelll/IaJILHOCTI/I),
. HAJBHOTO MOTYJISI J1a60paTopHbI Yueonasn, 4ACOB
nereHuun Beero, e paboTH KypcoBasi Beero, KypcoBasi 4aCOB
pa6ora pa6ora leciu npedycmompena
9acoB | MPAKTHYECKH 4acoB
(mpoekr), (mpoekr), paccpedomoueHHas
€ 3aHATHS,
4acoB 4acoB npakmuxa)
4acoB
1 2 3 4 5 6 7 8 9 10
M/K.02.01
OCHOBBI IKCIUTyaTaIlH TEIIOIHEPTeTHIe- 587 398 74 30 189 10
CKOTO 000pyIOBaHUS M TEXHUIECKUX CH-
CTEM aTOMHBIX JIEKTPOCTAHINH
MJK.02.01 Pazgen 1
OK 1.9 DKCIUTyaTanus TEIUIOOHEPTeTHIECKOTO 000- 243 168 36 30 75 10
PYIOBaHUS ¥ TEXHUYECKUX CHCTEM
K 2.1-2.5
M/K.02.01 Pa3gen 2
SnepHble YCTAHOBKH aTOMHBIX JIEKTPO- 238 156 38 - 82 -
CTaHIMI
M/IK.02.01 Pa3gen 3
KoHTpo:b, ynpaBiieHUe ¥ 3a1IuTa SAepHBIX 106 74 - - 32 -
peaxkTopoB
OK 1-9 I11.02.01 ITpousBoaCcTBeHHAS MpaKTHKA (TI0
MK 2.1-2.5,3.1-3.4, Lo POSBOA P 144 144
44 PO HITIO CIIETIHAIEHOCTH)
Bcero: 731 398 74 30 189 10 144 -

2.2 TemaTuyeckuii IJIAH U COAEPKAHUE NMPO(PECCHOHATBHOTO MOTYJIS




HaumeHoBaHHe pa3aenoB Npo- Copep:xanue y4eOHOro0 MaTepraJa, 1ad0paTopHbIe Pad0Thl M NPAKTHYECKHE 3AaHATHSA, CAMOCTONAITeIbHasI padoTa Oo0bem Yposensn
deccnonanbuoro moayas (IIM), o0yuyammuxcs, KypcoBasi padot (IpoeKT) (eciu npedycmompenst) 4acoB OCBOEHHS
MeKIUCHUTIIHHAPHBIX KYPCOB
(MIK) u Tem
1 2 3 4
M/IK.02.01 587
OCHOBBI 3KCITyaTalMH TeMJI0-
JHePreTH4ecKoro 000py10BaHusA
U TEXHHYECKHUX CHCTeM aTOMHBIX
3JEeKTPOCTAHUM I
Pazgen 1 243
IKCILTyaTanus TelJI03HepreTn-
4eCKOro 00opy/10BaHUA M TeXHU-
YeCKHX CHCTeM
Coaep:xanue 168
1 Beenenune. 3HaueHue U3y4aeMOro MeXIUCLUIUIMHAPHOTO Kypca U ero cBs3b ¢ Apyrumu MJIK cnenuanbHOTo LUK- 2 1
na. HayyHo-TexHHYeCKne TOCTHKEHUsI B 00JIaCTH Pa3BUTHUS aTOMHOM SHEPreTUKH. 331241 M OCHOBHBIC ITPOOIEMBI
9KCITyaTalli 000py10BaHMS SACPHBIX YCTaHOBOK. TpeboBaHus K OllepaTHBHOMY NEPCOHATY
JKcILTyaTanus 0600pyA0BaHUs W BCIIOMOraTeJbHbIX cuctem Y ¢ BBOP
2 I'naBHbli nupkyasanuoHHblii koHTYp (I'IIK). HazHauenune, koMIOHOBKa, COCTAB, IPUHIUNUANBHbIE OTIUYUSL 1
obopynoBanus u Texuuueckue xapakrepuctuku 'LIK BBOP-440, BBOP-1000. TpeboBanus perinaMeHTHPYIOMINX 6
JOKyMeHTOB K pabote o6opynosanust I'LIK. Cuctemsl kontposs 3a padotoit ['TIK. OcoGeHHOCTH pexXnMOB 3KC-
myatanuu K
3 IKCEMIyaTanusi IIaBHBIX HUPKYJISANMMOHHBIX HAacocoB. TpeOoBaHMs K INIaBHBIM UPKYJSIIHOHHBIM Hacocam 10 1
(I'!H). KoHCTpYKTHBHBIE OCOOCHHOCTH TJIaBHBIX IUPKYJISIMOHHBIX HacocoB. Benomorarensubie cucremsr ['IH.
IToaroroska I'TIH k mycKy, mycK. KOHTPOJIb BO BpeMs paboThl, octaHoB I'TIH. ABapuiiasie ocranoBsl [ TIH
4 Ikcmiayaranus cucrembl komnencanuu aasjenus IIK (K/I). Haznauenne, coctaB u IpHHIMITEI pabOTHI 000- 8 2
pynoBanust cucteMbl K/I. OcoOeHHOCTH M TEXHNYECKAs XapAKTEPUCTHKA CUCTEMbI KOMIIEHCAIIUY AaBICHUS. Pexu-
™Mbl paboTsl cuctembl KJI. TpeboBaHus perinaMeHTHPYIOIIMX JOKYMEHTOB K pPab0Te CHCTEMEI
5 IKCMIyaTanMs CHCTeM 0YMCTKH TeNJIOHOCUTeJIsl IepBoro KoHTypa. Ha3nauenne, cocTas ¥ MPUHINIBI paOOTHI 8 1
000pyIOBaHUSI CHCTEM OYHCTKH TETZIOHOCHUTEIIS TIEPBOTO KOHTYpa. OCOOCHHOCTH M TEXHHUECKHE XapaKTEPUCTHKA
cucteM. Pexumsbl pabotel cucteM. TpeOoBaHusI peraMeHTHPYIONMX JOKYMEHTOB K paboTe CHCTEM
6 IKCMIyaTanus cHcTeM NPOJYBKH-NOANUTKH U GOpHOro peryiauposaHusi. HazHaueHnue, cxemsl, cocTaB 000py- 8 1
JIOBAHMS M TEXHUYECKUE XaPAKTEPUCTUKU CUCTEM IPOLyBKH-TIOAIUTKHA 1 OOPHOTO peryiaupoBanus. Pexumsl pado-
TBI cHCTEM. TpeboBaHus periiaMeHTHPYIOIUX TOKYMEHTOB K pabore cucteM. OpraHu30BaHHbIC U HEOPTaHU30BaH-
HBIE IPOTEUKH, CHCTEMBI MX cOopa
7 IKCILTyaTalys NPOMeKyTOYHOI0 KOHTYPA M CHCTeM OXJIAXKICHHS MOTpeduTe/Ieil peaKTOPHOro OTAeJeHH. 8 1

Hasznauyenue npomexxyrouHoro konrypa. O6opyznoBanue, oociyxuBaemoe NpoMKoHTypoM. Cxema, cocta 0bopy-
JIOBaHHMS M TEXHUYECKas XapaKTEPUCTHKA IPOMKOHTYpa. Pexxnmel paboTsl MpoMKOHTYpa. TpeboBaHus periiaMeH-
TUPYIOUIMX JOKYMEHTOB K NPOMKOHTYpY. IloTpeduTenu oxJiakaaromieil Boibl B peaKTOPHOM OTJEJICHUH.




Cucrembl oxnaxeHus norpeoureneit PO

CucreMbl 0€301aCHOCTU peakTOpPHOro oraeaeHust. [IpoekTHble aBapuy, MaKCUMalbHas POCKTHASI aBapus, U e
mocnencTeus. O0mas XapakTepPUCTHKA CUCTEM 00eCIIeYCHUsT 0€30IIaCHOCTH PEAKTOPHOTO OTICIICHUS.
TexHuyeckast XapaKTepUCTHUKA 3aIIUTHBIX CUCTEM aBapUITHOIO OXJIAKICHUS aKTUBHOM 30HBI peakTopa.
Jlokanu3yromye CUCTEMBbI 0€30MACHOCTH: TEPMETUYHBIC OOKCHI, 3allIUTHAsI 000JI0YKa, Oapbephl JIOKATU3AIHH.
TexHmueckas XapakKTepPHUCTHKA CIIPHUHKIICPHON CHCTEMBI, peKUMBI paboThl. TpeboBaHMs perIaMeHTHPYIOIIHX 10-
KYMEHTOB K pab0Te CHCTEMBI

IKCIIyaTanusi CHCTEM TeXHOJOrH4ecKoii ra3004ucTKU. OCHOBHbBIC HCTOYHHUKU ra3000pa3HbIX PAIMOAKTUBHBIX
npoaykroB. Ha3HaueHue, COCTaB U MPUHIMITBI paOOTHI 000PYIOBaHHSI CUCTEM CIIELra3004UCTKU. PexnuMbl paboTh
CT'O. TpeboBaHuUs PETITAMEHTHPYIOIMUX TOKYMEHTOB K pab0OTe CHCTEMEI. Y CTAHOBKA COKUTAHUS TpeMydeil cMecH,
TpeOOBaHMUS PETIIAMEHTHPYIOIINX JOKYMEHTOB

3KCHJ’IyaTaHHﬂ oﬁopyz[msamm M BCIIOMOTraTeJbHBIX cucTeM 1Y ¢ KaHAJIbHBIM peaKkTopomM

10

KoHTyp MHOTOKpaTHO# NPUHYANTEIbHON HUPKyAsuuu. HazHadenne coctas u npuHIHIEI paboThl 060pyIoBa-
Hus, TexHndeckue xapakrepuctuku KMIIL. Pexxumbr paboThl, SKCIUTyaTanmoHHbIe TpeboBaHusa. Cucrema KOH-
TPOJISt pacxojia BOJIBI B TEXHOJOTHYECKHX KaHanax. CucTemMa KOHTPOIIs repMeTHaHoCcTH o6osouek TBOJIos. Pe-
JKIMBI pabOTHI CHCTEM, KCILTyaTal[HOHHEIE TpeOOBaHHUS

11

JKCILUTyaTalys IJIaBHBIX HUPKYJISIHOHHBIX HacocoB. Ha3zHaueHne, 0COOEHHOCTH KOHCTPYKIINH, TEXHUICCKHE
xapaktepucTuky ['1IH kaHaIbHBIX peakTOpOB U X BCIIOMOTaTellbHBIX cucTeM. OcobennocTr skcrryaranuu ['T[H
KaHAJIbHBIX PEAKTOPOB U UX BCIIOMOTATEJbHBIX CUCTEM

JKCcILUTyaTanus 000pyA0BaHUS W BCIIOMOraTeJIbHBIX cucTeM Y ¢ peakTopoM Ha GbLICTPBIX HeliTpoHAX

12

OCo0eHHOCTH IKCIIYATALMHM HATPHEBBIX KOHTYPOB. OCOOEHHOCTH KOHCTPYKINH, TEXHUIECKHE XapaKTEPUCTH-
ku peakTopoB BH. CxeMbl INPKYISIIAN TEIUIOHOCUTENS IIEPBOTO M BTOPOTO KOHTYPOB. OCOOSHHOCTH IKCIITyaTa-
uu 000pyIOBaHHS HATPHUEBBIX KOHTYPOB, TPEOOBAaHMUS K IKCIDTyaTalluH

13

IKenayaTanus rIaBHbIX IHPKYJIANMOHHBIX HacocoB. Ocobennoctu ['TIH, paboTarommx ¢ HATPUEBBIM TEILIO-
HocureneM. Benomorarensusie cuctemsl I'LIH. Okcruryaranus ['I{H nepBoro u Broporo KOHTYpoB, TpeOOBaHHUS K
SKCIUTyaTaluu

TpaHClIOpTHO-TeXHO.]IOFI/I'-IeCKI/Ie ornepanvu ¢ AA€pHBIM TOIINBOM

14

XpaHeHue siiepHOro Tomamuea. Crenuduaeckie 0COOEHHOCTH SIAEPHOTO TOIUIMBa [IpaBria IpHEeMKH U XpaHEHUS
CBE)Kero TOIUINBA. [10Ir0TOBKA TEIIOBBIACISIIONINX COOPOK K 3arpy3Ke B aKTUBHYIO 30HY. TpaHCIIOPTHPOBKA OT-
paborasuero Tomea. Beinepikka otpadoraBiuero TorumBa B 6acceiiHax. TpeOoBaHus K OacceiHy BBIIEPIKKH.
Cucrema pacxonaxuBanus 6acceiina Beiiepxku. O6ecnedenusi b n P npu onepanusix ¢ saepHbIM TOILIMBOM

15

Ileperpyska TomuBa Ha 3HeprodJiokax ¢ peakropamu Tuna BBIP. Ileperpyska TomiuBa Ha BO0-BOASHBIX
KOPIYCHBIX peakTopax. Heo6XoauMocTh 3aMeHbI TOIUMBA. 3aBUCUMOCTb KaMIIaHUU PEakTopa OT Pa3iIM4HbIX (ak-
TopoB. Crioco0sl neperpy3ku TorunBa. TpaHCIIOpTHO-TEXHOJIOTHYecKoe o0opynoBanue. IlocneioBaTeIbHOCT
orepanuii py neperpys3Ke TOIMBa. MeponpusaTHs SASPHOH U paJHalliOHHOW 0€3011aCHOCTH ITPH Ieperpy3Ke
TOIUIMBA. 3aIIUTA OT HOHU3UPYIOUINX W3TydYeHUH

16

Ieperpy3ka TonJiMBa Ha KAaHAJIbHBIX peakTopax. [leperpy3ka TomirnBa Ha KaHAIbHBIX peakTopax. CriocoOsl
neperpy3Kku TormBa. TpaHCIOPTHO-TEXHOJIOIHYeCKoe 000pyJ0BaHHE KaHAIBHBIX peakTopoB. Ha3HaueHue, KOH-
CTPYKIIUS U PEKUMBI pabOTHI pa3rpy30dHo-3arpy30dHoi MammHbl (P3M). Meponpustast saepHOi 1 paaranioH-

10




HOM 0€30I1aCHOCTH NPH IIEperpy3Ke peakropa

17

Ieperpy3ka ToniuBa Ha peakTopax Tuna BH. [leperpyska Tormsa Ha peakTopax Ha OBICTPBIX HEHTPOHAX.
Cnoco0blI neperpy3ku TomianBa. TpaHCIIOPTHO-TEXHOJIOIHYECKOE 000PyI0BaHIE PEAKTOPOB Ha OBICTPBIX HEHTpPO-
Hax. [TocnenoBarenbHOCTD oneparyii Ipy neperpysKe ToruimBa MeponpusTus 1o sAepHOH U paJuialioHHOM 0e3-
OMACHOCTH IIPU NEPErpy3Ke peakTopa

IIyckonanano4ynblie padoThI HA AJEPHBIX YCTAHOBKAX

18

Opranuszanus MycKo-HAJTAJOYHBIX padoT.

[opsinok npueMKH 3HEProOIOKOB B AKCILTyaranuioo. OcobeHHOCTH IMycKoHananouHbix pador Ha ADC. ITyckona-
JaJ04Has JOKYMEHTALUsl. DTarbl U TEXHOJIOTHUS IPOBEICHHS IIyCKOHaIaI0YHbIX padot Ha ADC ¢ peakTopaMu pas-
JIMYHOTO THUMA

19

IIyck sHeprodaoka. Bl myCKOB, MyCKOBBIE CXEMBI, MX CYIIHOCTh. TpeOoBaHUS pEriaMeHTUPYIOIIUX JOKYMCH-
TOB K IycKy 3HeprooOioka. [TocnenoBaTeabHOCTh paboT, MPOBOANMBIX TIPH MYCKE SHEPTOOIOKOB Pa3IMuHbIX THIIOB.
Ob6ecnieuenne 0€30MMaCHOCTH MyCKa peakTopa

O6cayKuBaHUE sIIEPHBIX YCTAHOBOK

20

Opranuzanusi od6cay:kuBanusi obopynosanus npu pagore AIC. OOcnyxnBaHHE SICPHBIX YCTAaHOBOK IIPH pa-
6ote Ha MomHOCTH. OcTaHOB SHEProdyoka. Buasl ocraHoBOB. Pa300op BO3MOXKHBIX HapyIIEHHH 1 OTKa30B B padoTe
SY. JlukBupanusi aBapuiHbIX CUTyallud

HpaKTH'—leCKl/le 3aHATUSA

W
=)}

IIpakruueckas padora Ne 1(4.1) Paz6op cxem BcioMoraTenbHbIX cucteM Y ¢ peaktopom Trma BBIP

IIpakruueckas padora Ne 1(4.2) Pa30dop cxem BcomorarenbHbIx cucteM S1Y ¢ peakropom tuna BBOP

IMpakTuyeckasi padora Ne 1(4.3) Pa3zdop cxem BcoMmorarenbHbIX cucteM Y ¢ peakropoMm tirma BBOP

IMpakTuyeckasi padora Ne 2(u.1) Pazbop cxem BcriomoraTenbHbIX cucTeM Y ¢ peaktopom tiia PEMK

IpakTHueckast padora Ne 2(4.2) Pa3bop cxem BcriomorarenbHbIx cucteM Y ¢ peakropom trna PEMK

IpakTHueckast pa6ora Ne 3 Paz6op cxem BcrioMorarenbHbIX cucTeM ¢ peakropom bH-600

IMpakTuyeckasi padora Ne 4 OnpenesieHre ONTUMAaIHLHOTO CITOco0a Meperpy3Ku peakTopa

IMpakTuyeckasi padora Ne 5 Paz6op cxeM u rpadMKoOB ITyCKOHATAIOYHBIX pabOT Ha YHEPToOIOKe

NN | W

IpaxkTHyeckast pagora Ne 6 Paz6op BO3MOXHBIX HapyILIEHUH U 0TKa30B B padote SY. JInkBunaus aBapuiiHbIX
CUTyaluun

L N N N N N

Kypcosoii npoekr

w
(=}

CamocrosTeabHas padoTa

Cucremarnueckas IpopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHOH M CrielMaibHON TEXHUUYECKO JIuTeparypsl (110 BoIpocaM K naparpadam, riiaBaM ydeOHBIX T0COo-

Owii, COCTABIICHHBIM IIPEIIOIaBATCIICM)

IIpuMepHasi TeMATHKA BHEAyIUTOPHON CaMOCTOSITeIbHOMH PadoThI:
1. CocraByieHre CpaBHHTEIHHON TaOMUIILI HA TeMy «OTinuumsi B komroHoBKe o6opymoBanus ['TIK wa Y ¢ peakropamu turma BBOP-440,BBOP-1000 u

BBOP-1200»

2. Texnonormueckue cxeMbl CBO-1, CBO-2 u CBO-6, TexHUYeCKHEe XapaKTepUCTHKH 000pYIOBaHUS CUCTEM
3. Passutusa MIIA u neiicteue aktuBHbIX CAQO3 BrIcOKOTO maBieHus, naccuBHoi yactu 1 CAO3 HJJ

2
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4. TlpunnmnuanbHele paznnuus cucteM OesonacHoct PY BBOP-1000 u PEMK-1000
5. TloaroroBka pedeparoB Ha TeMy «[IpuHIMIUATHHBIE pa3muuus cucteM Oe3omacHocT PY BBOP-1000 1 PEBMK-1000»
6. TexHudeckas xapakrepucTuka ooopynosanus PY ¢ peakropamu BH-600 u BH-800
7. Crpaterus — 2000.HeoO6xoaumocTs 3ambikanust AT u Buenpernus Y ¢ peaktopamu vHa BH
8. TpancnoptHO-TeXHOIOTHIECKOE 0OopynoBanue peakropa BBOP-1000 B, 0cOOGEHHOCTH Meperpy3Kku TOILIMBA Ha padoTatoiieM peakrope PBMK
9. CereBoii TpaduK MyCKOHATIAIOYHBIX padoT 3HEprodIioka ¢ peakropamu BBOP u PEMK
10. TpeGoBaHMS TEXHOJIOTHYECKOTO periaMenTa B yacTu «PaboTa peakTopa Ha MOITHOCTH»
11. TexHuka 3arpy3KH PEaKTOPOB CBEKUM TOILIMBOM M BBITPY3KH OTPaOOTaHHOTO TOILUIMBA M3 PEAKTOPOB C IyJbTa YIPABICHUS TPAHCIIOPTHO-
TEXHOJIOTUYECKHM 000py10BaHHEM
12. OcranoB sHepro6Iioka. Buasl ocTaHOBOB 3HEProdioka
13. TToaroroka mpe3enraiuii no teme «Jleifctus nepconana ADC no npefroTBpaIlEHUIO U TMKBUIANY aBapUNHBIX CUTYaLHI»
14. Ananu3 HOpMaTHBHOM JOKYMEHTALMHU IO SKCILTyaTalliu BCIIOMOrarenbHbIX cucteM Y ¢ peakTropom tuna BBOP u cocTaBieHrne KOHCIEKTOB U CBOJI-
HBIX TaOJINLL
15. OdopmieHre 0TIETOB MO pakTHIeckuM pabotam Ne 1, 2,3, 4,5, 6
16. OdopmieHre MOSCHUTEIHLHOM 3aCKH K KYPCOBOMY TTPOEKTY.
17. BemonHenue rpaduyeckoit 4acTH KypCOBOTO MPOEKTA
18. TlonroroBka K 3amuTe KypCOBOTO MPOEKTA
Pazgen 2 238
SnepHble yCTAHOBKH aTOMHBIX
3JIeKTPOCTAHIMIA
Copep:xanue 156
1 BBenenune. 3Hauenue sipepHoit sHepretuku. Texnonornyeckue cxemol 1Y AC. Buasl Temnonocutenet 6
SinepHble dJHepreTHYEeCKHE PeaKTOPHI
2 | O0mas xapakTepucTuKa peakTopos. [loHsTre o spepHoM peakTope. [IpuHIMIIHANIBEHAS CXeMa U COCTAB SJCPHO- 6
ro peakropa. Kinaccuukanus siiepHbIX peakTOpoOB
3 OcCHOBBI TEOpHH A/ICPHBIX peakTopoB. Helitponnsle peakuun. JleneHue Tsokenslx saep. Jensiuecs U BOCIpo- 8
u3BoAsIMe HyKnuabl. LlenmHas peakius gencHus saep. [IpoTekaHue ynpaBisieMOil IEHMHON peakIMU JCICHUS B
saepHbIX peakTopax. Koadurment pasmMuoxkenus. [IoHITHE KPUTHYECKOTO, TOJKPUTHICCKOTO U HATKPUTUICCKO-
ro cocrostHus peakropa. CriekTp HeHTpoHOB. SnepHble peakuun. [Tonsrus 3amemienus U quddy3un HEHTPOHOB.
Tunsl HeHTpoHHBIX peakiuil. HeWTpoHHBII UK B peakTope Ha TEIJIOBBIX HEMTpOHAaX
4 Teopusi kpuTHYecKknx pa3mMepoB. Kputnueckue pasmepbl, 00beM, Macca 1 3arpy3ka akTHBHOH 30HBI OcoOeHHO- 10
CTH TIpoIiecca pa3MHOKEHHS B TOMOT'€HHBIX peakTopax. KoadduuneHt pasMHokeHUs Ha OBICTPBIX HEHTpPOHAX.
MarepruanbHBIA U TEOMETPUISCKUH TTapaMeTPhl aKTUBHOW 30HBI. DPGEKTUBHBIN K0d(DPUIHEHT pa3MHOKEHUS.
3aBUCUMOCTD KO3PPUITUEHTA PA3MHOKEHUS OT 000TAIEHHUS SACPHOTO TOIUTHBA. BEpOsSTHOCTL N30€KaTh pe30-
HaHCHBIH 3axBaT. K03 puImeHT ncnoib30BaHus TETUIOBBIX HEUTPOHOB. BrusitHue orpaxkarens. MHOTO30HHBIH
peaxTop. XapaKTepHUCTHKH peaKkTopa
5 ®Du3nyeckue Npouecchl B aKTUBHOM 30He peakTop. B3aumoaeiictBie HEUTPOHOB C SACPHBIM TOIIMBOM. BeIro- 12

paHne saepHoro TormBa. DG QeKTsl peakTHBHOCTH NpH oTpasieHnd. Kamnanuns peakropa. [leperpyska simepHoro
TOILTHBA. BoCIpou3BoncTBO spepHOTro TomwmBa. KoadduimeHT Bocmpons3BoacTBa. Bpems ynBOCHHS TOILTHBA.
Hakomnnenne npoaykToB AesieHusl. 3alulakoBbIBaHUE peakTopa. OTpaBieHHE peakTopa KCEHOHOM M CaMapHUeEM.
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TemneparypHblid, MOIIHOCTHOW M NapoBoi Ko3((duumeHTh peakTUBHOCTH. CaMOpEryJIMpoBaHUE sIEPHBIX Peak-
TOpOB

TennoBblaesIONIHE dJIeMeHTHI U c0opKu. [ToHaTre o TeruoBbemstonieM snemente (TBDJIe). YcenoBus paboTs
TBDJIos. TpeboBanus k TBDOJlam. TormmBHBIE MaTepraibl U TOIUMBHBIE Komno3unun. Tumnsl TBDJIos. Kon-
crpykiuu TBC u OP coBpeMEeHHBIX SIZICPHBIX PEAKTOPOB

KoHCeTpyKIMM BOI0-BOASIHBIX JHEPreTHYECKHX peakTopoB. CxeMa KOHTYpa MUPKYISINAN TeruioHocuTems. O0-
ast XapaKTepUCTHKA BOIO-BOASIHBIX SHEPTETHICCKUX PEaKTOPOB. DTarbl pa3BUTHs peakTopos Tuna BBOP. Oc-
HOBHBIE MTOKa3arean peaktopoB Turna BBOP. KoHcTpykimu coBpeMeHHbBIX peakTopoB Tutia BBOP. ITpuHimmmas-
Hasi KOHCTPYKIIMSI PEaKTOPOB C BOJIOM Mo 1aBieHHeM. [1oBrIeHre 6e30MacCHOCTH U Iy TH YITy4IIeHUS TEXHUKO —
SKOHOMHUECKHUX MOoKa3aTenel. XapakTepHcTUKa OTAEIbHBIX AJIeMeHTOB U y3108 BBOP-440, BBOP-1000,BBOP-
1200.TenaeHuus: pa3BUTHUS BOJI0-BOJSHBIX YJHEPT€TUYECKUX PEAKTOPOB

KoncTpyKunu KaHAJIbHBIX BO0O-TPaUTOBBIX peakTopoB. O0Iast XapaKTepUCTHKa BOJO-TPa(UTOBBIX PEaKkTo-
poB. [IpuHIUNuanbsHas KOHCTPYKIHS KAHATBHOTO PEaKTopa. XapakTepUCTUKA KOHCTPYKTHUBHBIX 3JIEMEHTOB peak-
Topa. CXxema KOHTYpa MHOTOKPAaTHOM MIPUHYANTEIbHON IUpKyJsiuny termtoHocurestst (KMITLT)

PeakTopnl Ha OBICTPBHIX HeHTPOHAX. OCOOCHHOCTH PEaKTOPOB Ha OBICTPHIX HeliTpoHax. OCHOBHBIE ITOKAa3aTENIN
peakTopoB Ha OBICTPBIX HeWTpoHaX. KOHCTpyKTHBHBIE 0COOEHHOCTH COBpEeMEHHBIX peakropoB Thna bH. Xapak-
TEPUCTHKA OTJENBHBIX 31eMeHTOB peakTopos Tuna bH-600, BH-800. CpaBHeHUE KOHCTPYKIIMOHHBIX U KOMIOHO-
BOYHBIX PEIICHUI MHTETPAIIbHBIX U METIEBBIX peakTopoB Tuna bH

10

Tenn000MeH U rHIPOAUHAMUKA PEAKTOPOB. DHEPrOBbIICTICHUE B peakTope. XapakTep HEPaBHOMEPHOCTH dHEP-
TOBBIZICICHUS 110 00BEMY aKTHBHOI 30HBI peakTopa. Koadduimentsr HepaBHOMepHOCTH. BRIpaBHHBaHME YHEPTO-
BBIJICTICHUS TI0 aKTUBHOW 30HE. MHOTO30HHBINA peakTop. Pacmpenenenne TeMrepaTyp TETUIOHOCUTENS, 000J0UKH
TBDJla u saepHOTO TOTUIMBA 110 BHICOTE aKTUBHOM 30HBI. TeIUIoOBO# 6amaHc B peakTope. PexxuMBbl TEIIO0TAaYH OT
noBepxHoct TBDJIOB K Boje B BOAOOXJIKIAEMBIX peakTopaxX. Kpusuc termmooomena. OTBOJ TETUIOTH B Tepe-
XOJIHBIX PEKMMax M TOCJIEe OCTAaHOBKH peakTopa. Pexxumbl TeueHus TerutoHocutens B TBC. TpeboBanus HopMa-
TUBHBIX JOKYMEHTOB M TEXHOJIOTHUECKOTO perjiaMeHTa K CHCTEME YIIpaBiIeHHS W 3amuThl peakropoB (CY3).
IIpuHnMnuanpHasl cxeMa CUCTEMbI YIIPABICHHsI U 3aIUTHl peakTopa

11

Be3zonacHocTh sizepHBIX peakTopoB. OCOOCHHOCTH SIEPHOTO peakTopa Kak UCTOYHHKA 3Hepruu. ®opmupoBanne
KYJIBTYpBI Oe30macHocTH nepconana. [IpuHuun riry6oKko s1enoHMpoBaHHOM 3amuThl. bapeeps! 3amutel. OcHOB-
Hble nonoxenust pusuku JIP. Obecneuenne ynpasisiemoit nierHoit peakuuu (LP) B ssmeprom peakrope. ['maBHoe
ycioBue obecrieuenns: padorocnocodnoctu TB3JIos. ObecnieueHue siiepHO U painaliioOHHOM 6€30MacHOCTH.
Cocrasusironye siiepHoii 6e3onacHocTH peaktopa. OCHOBHBIE MEXaHU3MBbI CAaMOT'allIeHUs] B Pa3iIMYHBIX TUnax SP.
PeakTrBHOCTH U 3amac peakKTUBHOCTH. TpeOoBaHUS MPEAbSIBISIEMbIE K OpraHaM PETYJIMPOBAHUS U aBAPUITHOH 3a-
Tl Tspkensie nornotutesn Tuna KP(KC), npaBuiibHBIA BEIOOP MPOrpamMMBbI ToIbeMa rorioturesei. [TyckoBoi
uHTepBasl. KomOmHUpOBaHHBIN Tyck peakTopa Tuia BBOP. KoHTpob BEIX0a paJHOaKTHBHBIX MPOIYKTOB Jeje-
Hus. CHIDKCHHE BBIXOJa PaIHOaKTUBHBIX BEIIECTB B OKPYKAIOIIYIO CPEIy Ha Pa3IMIHBIX dTaraxX HKCIUTyaTaIliH
SIP (3arpy3ka ToruuBa, oOnyuenue Torunsa B SIP, Beirpyska OSIT, Beinepkka B bB). CrieruanbHbIe CHCTEMBI
oxJyaxaeHus SIP mocie iaHoBOM, aBapHIfHON OCTAHOBOK M IIPH XpaHEHWH 0TpabOTaBIIEeTo TOIUTHBA. Pexxum pac-
xonaxxuBaHust P

24

IlaporeHepaTopHbIe YCTAHOBKH

12

O0mas xapakTepucTHKa nmaporeseparopos. [Tonarue o maporeneparope. IIpuHnunuansHas cxeMa BKIIOYEHHs
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naporenepatopoB ADC. Knaccudukarnus naporeneparopos. TpeGoBaHus K maporeHepaTopam

13

Koncrpykunu naporeHeparopoB. KOHCTpYKIIMU 1 OCHOBHBIE XapaKTEPUCTUKH COBPEMEHHBIX ApOre€HEPaTOPOB,
00orpeBaeMBIX BOJIOH IO AaBJICHHUEM, KUAKAMHU METAJUIAMH, Ta30BBIMHU TEIUIOHOCUTEISIMH. DaKTOPEI, BIHIIONINC
Ha HaJIS)KHOCT paboTHI maporerepatopos. [IpobiaeMsl pu co31aHNM MapOTeHepaTOPOB ISl MOIIHBIX Y

14

Tensi006MeH U rUIPOAMHAMUKA B aporeneparopax. [Iporeccs TermooOMeHa B naporeneparopax. Y paBHeHHE
TEIJIOBOro OajiaHca nmaporeHepaTopoB. BiusHie TeMnepaTypHOro pexuMa oBepXHOCTeH TermioooMeHa Ha
HaJIe)KHOCTh MaporeHeparopoB. ['uapoauHaMiyecKre MpolIecchl B maporeHepaTopax. TerioBasi pa3BepTka B 1o-
BEPXHOCTSIX TEINI00OMEHA, METO/IbI €€ NPEIOTBPAIICHHS

15

CenapanuoHHble ycrpoiicTBa. OOecrieueHrne KadecTBa napa. MeponpusTus 1o MpeaynpekIeHus 3arpsi3HeHHs
napa. Opranu3anusi npoayBKH maporeHepatopoB. TpeboBaHus K cenaparopaM naporeHeparopos. Beibop cemapa-
[UOHHBIX yCTpOUCTB. ['paBuranmonHas cenapanusi. KOHCTPYKIMU CemapaliOHHBIX CHCTEM COBPEMEHHBIX TTapore-
HEPATOPOB, MEPCICKTUBLI UX PA3BUTHUS

IIpakTHyeckne 3aHATHSA

w
=)

Onpe,ueneHI/Ie KPUTUYCCKUX Pa3sMCPOB U KpMTH‘leCKOﬁ 3arpy3Ku AKTHBHOI 30HBI

OmnpeneneHne TIyONHBI BEITOPAHUS IISPHOTO TOIUINBA

OHpe,HeJ'IeHI/IC KOS(I)(I)I/IHI/IGHTa BOCHPOU3BOJACTBA U MACChHL Hapa60TaHH01"0 TTYyTOHHUSA

W3zyuenue tunos TBC u OP saepHoro peakropa

N3ydyeHne KOHCTPYKIMK OTACTHHBIX 3JIEMEHTOB 1 y3JIOB peakTopoB Tuiia BBOP

W3ydenue 3neMeHTOB U y3710B peakTopos Tuna PEMK

M3ydenue KOHCTPYKIMH, Y310B peakTopoB Tuna bH

I/I3yquI/Ie KOHCprKIII/Iﬁ naporecHepaTopoB pas3jIMdHbIX TUIIOB

O 0| NN =W —

Omnpefenenre TEIIOBOW MOIIHOCTH M MOCTpOeHHe t, Q- AnarpaMmbl naporeHepaTopa
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Wzyuenne koHcTpykunu 6apabana-cenaparopa

ENENE N EIIENENEIEE S

CamocrosiTeabHas padoTa
CucreMatudeckas mpopaboTKa KOHCIIEKTOB 3aHATHH, YIeOHOH U CIielnaibHON TEXHUIECKOM JuTepaTypsl (110 BOIpocaM K maparpadam, riaBaM ydeOHBIX ITOCO-
Ouii, COCTaBICHHBIM IIPETIOAaBaTEIIEM )
[ToaroToBKa K MPaKTUIECKUM pabOTaM C UCIIOIb30BAaHIEM METOANIECKUX PEKOMEHAANNH MperoaaBaTelis, 0hopMIICHHE TPAKTHIECKUX paboT, OTIETOB U MOATO-
TOBKA K HX 3aI[UTE
IIpuMepHas TeMaTHKA BHeayTUTOPHOMN CaMOCTOAITeIbHOM PadoThI:

YcnoBHBIE 0003HAUEHUS aIMIapaTypsl KOHTPOJIS ¥ CPENICTB M3MEPEHUN Ha (YYHKIIMOHATBHBIX CXeMaX TeINIOTEXHUIECKOTO KOHTPOIIS
OCHOBHBIC CBOWCTBA U3MEPHUTENIBHBIX MPUOOPOB: TOYHOCTh, YYBCTBUTECIBHOCTD, OBICTPOICCTBUE, HAJICHKHOCTD.

DNEeMEHTBI CHCTEMbI KOHTPOJISI HEUTPOHHOTO TIOTOKA

CTpyKTypa BHYTPUPEAKTOPHOTO KOHTPOJIS

THIBI 1 KOHCTPYKIUS PETyIUPYIOIIUX OPraHOB

Konctpykuuu u Buast TB3JIos, koncTpykuus TBC peakropa BBOP

JBrkeHMs TEIJIOHOCUTENSI B aKTUBHO 30He peakTopa Tuna BBOP

IIpesenTamnus Ha TeMy «PeXUMBI TEIUIOOTIa9H OT MoBepxHOCTH TBOJIoB»

[MoxroroBka pedepara Ha Temy «MeTOABI BEIpaBHUBAHUS SYHEPTOBBIICICHIS B A3)

10. Cocrasienne cBoaHOM Ta0MUIBI «PeXuMBI TeueHus TerroHocuTelst B TBC»

1.
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11. Dckusnl naporeHepaTopos, 0601"peBa€MI)IX HATPUCBLIM U I'a30BbIM TCIIJIOHOCUTCIIAMU. CocraBlieHUE K HUM rpaq)m(n HU3MCHCHUA apaMEeTpPOB TCIJIOHO-

CUTEJIA U pabodero Tena

12. TloxaroToBka HOKJIAIOB WM Ipe3eHTANNi Ha TeMy «Pa3BHTHE MaporeHepaTOPOCTPOCHUS

13. CocraBiyieHre cxeM IpPOIECCOB TEMI00OMEHa B TTapoTreHepaTopax

14. TloxmroroBka nmpe3eHTannu Ha TeMy «OpraHu3anysi MPOTyBKH MapOreHEPATOPOBY
Tlonroroska npe3eHranuu Ha TeMy «BuJibl cenapaoHHbIX yCTPOHUCTBY

Pa3nen 3 Kourpoab, ynpasJjienue
U 321LUTA AJEePHBIX PEAKTOPOB

106

Coaep:xkanue

74

BBenenne. ®u3nueckne 0CHOBBI KOHTPOJISI U YIPaBJIeHUsI SIIEPHOTO peakTopa. O0Iue CBEACHUS 0 KOHCTPYKIUH U
OCHOBHBIX KOMITOHEHTaX SIIEPHOM dHEPreTHIecKoil ycraHoBkU. {enHas peakuust qenenus saep. MoIHOCTb, KaMIaHusl,
SHEPropecypc peakTopa. JHEproBhlACICHHE B aKTUBHO 30HE peakTopa. PeakTHBHOCTH ¥ 3amac peakKTHBHOCTH PeaKTopa.
Kpuruunocts 1 k03 dunmeHT pazmHoxkeHus. [lepuoj peakropa. @akTopbl NPUBOASIIINE K CHUKSHUIO PEAKTUBHOCTH.
OO1me cBefieH s 0 CHCTEMaX KOHTPOJISI SIZICPHOM DHEPIeTHUECKON yCTaHOBKH. M3MepsieMble U peryliupyeMble apamer-
pbl. OCOOEHHOCTH SIEPHOTO peaKTopa Kak 00bEKTa YIpaBJICHUA. JJHHAMUYECKHE XapaKTEPUCTUKH PeaKTopa, padoTaro-
LIEr0 B YHEPreTUUECKOM JTHaIa30He MOILIHOCTH. BesieHne pe:xxuMoB paboThl 000pyJ0BaHUs K KOHTPOIIb TAPaMETPOB C
OJIOYHOTO IYHKTA YIIPABJICHUS

10

CucteMbl KOHTPOJIS SIIEPHOTO JHepreTHdeckoro peakropa. OOmme cBeieHHs 00 M3MEPEHHH SAEPHO-(QU3UUECKUX
napameTpoB peakrtopa. [IpuHIMDBI MpeoOpa3oBaHUsi HEWTPOHHOTO MOTOKA B JJIEKTPUYECKUH curHan. MoHM3alMoHHBIC
KaMepbl, TUIIbI, YCTAHOBKA. TOKOBBIM M MMIYJIbCHBIM METOJ PETUCTPALIUU CUTHAJIOB AETEKTOPOB HEHTPOHHOIO MOTOKA.
OO6mue npuHMIbl octpoeHust U crpykrypa cuctemsl CKY /[, CBPK. Ha3nauenue, cTpyKTypa n OCHOBHBIE 33/1a4H CH-
creM. OCHOBHBIE TEXHUYECKHE XapakTeprucTUKH. O00pyIOBaHUE CHCTEM.

10

CucreMsbl ynpaBJieHUsI 1 3alIATHI STIEPHOTO IHEPreTHIECKOT0 peakTopa. OpraHsl yIpaBlicHHUS U 3aIIUTHI KOPITYCHBIX
peakTopoB, paboTarmuX oA JaBieHrneM. KOHCTPYKITHS OpraHOB PEeryJIMPOBaHUS AAepHBIX peakTopoB Tuia PEMK (pe-
aKk-Top OOJBIION MOITHOCTH KaHaNbHBIH) 1 BBOP (Bomo-BomsiHOM dHEpreTHIeCKHid peakTop). Pazmemnenne OP B akThB-
Hoi 30He. TpeboBaHMs K KOHCTPYKIIUH OPTaHOB perynnpoBaHus. CucTeMa KOHTPOIIA MOJI0XKESHUS OPTaHOB PETyIHPOBa-
Hus CY3

10

CucreMa rpynmnoBoro 1 HHAMBHAYAJLHOI0 ynpaBJjeHusi opranamu peryaupoanus CY3. Coctas v Ha3HauUCHHE
CTNY. OcHoBHBIE (PYHKIIMU BBITIOTHSAEMOM cucTeMoid. CTPYKTYpHBIE, (YHKIIMOHAIBHBIE CXEMBI TPYIITIOBOTO U WH/IHBH-
nyansHOTO yrpasieHus npuogamu CY3 BBOP. Ocobennoctu padots! [ITK CTY. HazHauenue u paboTta aBTOMaTH1E-
ckoro peryisitopa MouHoctd (APM) OB ¢ BBOP-1200. Pa3merienne, Hasnauenue u Gpynkuun obopynosanust [ITK NJC.
Wndopmannonnsie ¢pynkimu ITK UJIC

12

ABTOMATHYeCKOe YIIPaBJIeHHe MOITHOCTRLIO peakTopa. Haznauenue xommnekca AKHII. @yHKIUY BBITONHAEMBIE
AKHII. CocraB u Haznauenne CKYJ[. OcnHoBuble 3agaun CKY /. YcrpoiicTBa pa3rpy3ku U OrpaHUYEHUS] MOLTHOCTH
(POM). Daexrpocuadxkenne CY3. Csi3b ¢ IpyrUMH CHCTEMaMH yIPABJICHHS U 3aIIUTHI.

14

Cucrems! aBpapuiiHoii 3amuTsl (A3) u curnaausanun peakropa. Cucrema A3 peaktopa tTuna BBOP, tuns! aBapuii-
HBIX CUTYalUil U OCHOBHBIE CUTHANBI A3 pa3NuYHOIo poJa, IPUIMHEI BOSHUKHOBEHUS, IHANKATOpP YPOBHS TEMIOHOCUTE-
151 B peakTope. CucreMa KOHTPOJIS, PEryJIMpPOBaHusl U paclpeeaeHNs YJHEPTrOBbLICICHUS

Pexxumbl neperpyskn tomnusa. [lepuonuueckas neperpyska saepHOTo TOMIMBA Ha peakropax Tuma BBOP. dynxkuun
armaparypsl CBPK. Hasnauenwme, cocraB IITK WMJ/IC (mHmuBuayampHO-muarHoctmdeckas cetb). Konctpykums TBC

12
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BBDOP-1000. Cocras u pa3merienne obopynosanus ACY TII va BITY u PITY. ®yHkuuu, peanuzyemsie oneparopom BITY
3b ¢ BBOP-1200

CamocrosiTebHas1 padoTa

CucreMatudeckas mpopaboTKa KOHCIIEKTOB 3aHATHH, YIeOHOH U CIIelMaibHON TEXHUIECKOU JIuTepaTypsl (110 BOIpocaM K maparpadam, riaBaM ydeOHBIX ITOCO-
Ouii, COCTaBIEHHBIM IIPETIOaBaTEIIEM )

IIpuMepHas TeMAaTHKA BHeayTUTOPHOMN CaMOCTOAITeIbHON PadoThI:

Amnann3 HopMaTuBHON HokyMeHTannu ADC U cocTaBIeHHE KOHCIEKTOB « T peboBaHus, MPEebIBISEMBIC K CHCTEMaM YIIPABICHHUS U 3aIIUTHD)

Amnann3 HopMaTuBHOW HokymeHTarmmu ADC U cocTaBiIeHNE KOHCIIEKTOB Ha TeMy «TpeboBaHus, MpeabsBIIsIeMbIe K CHCTEMaM KOHTPOJISI HEHTPOHHOTO TTOTOKAY
Amnanu3 HopMaTuBHOM HoKkyMeHTarmu ADC U COCTaBJICHUE KOHCIICKTOB Ha TeMy «TpeboBaHus, MPeIbIBISEMbIC K TEXHOJIOTUICCKUM 3AIIUATAM)

IMoaroToBka JOKIAIOB WM MPe3CHTAIM Ha TeMy «Ha3HaueHne aBTOMAaTU3UPOBAHHBIX CUCTEM yrpaBicHus Ha ADCy»

MeToIbI HCCIeIOBaHUS TUHAMUKH SICPHBIX YHEPTETUUCCKUX YCTaHOBOK (S1DY)

JluHaMuKa TEIUIOBBIX MPOLECCOB B JICMEHTaX KOHCTPYKIuu S10Y

IoaroroBka coobmienuit «ObecneyeHne skoornieckoit 6e3omacaoctu ADCy», «Cuctema OapbepoB | 3aIIUT», «MaKcUMallbHAs MIPOCKTHAS aBapusy, «Makcu-
MaJIbHas 3alpOEKTHas aBapus», «Obecneuenue OezonacHocty peakropa BBOP», «Peanuzanus npuHunnos 6e3omnacHoct ADC».

W3ydenune cxeMbl pacrioioKeHISI CTEpKHEH YIpaBIeHHS B TOIUTMBHBIX KacceTax

N3yuyenune kapTorpamMmsbl pazMmerienus rpynn noraotureneit CY3, HeUTpOHHBIX U3MepUTENbHBIX kKaHaoB B A3 u UK CY3

Jy6mmpoBanue U pe3epBUPOBAaHIE CUCTEM YIIPABICHHUS MOITHOCTHIO

TpeboBanus K aBapuiiHO# 3amuTe. HamexHOCTh cCUCTeM aBapuitHOM 3amuThl. OpraHu3aiiys 3aiyT B Pa3INdHbIX PeKUMax

VYcTpoiicTBa, obecrieunBaromye pasrpy3Ky peakropa Ipu 0TKa3axX arperaToB YHEPro0iIoka

OpraHu3anys IeKTPUIECKOro MuTaHus. DiekTpocHabxenne CY3

Texuuka 6€30MacHOCTH B Liexax U Ha Tepputopur ADC mpu MpoBEICHUN PEMOHTHBIX U MPOQUIAKTUICCKUX PadoT

IoaroroBka cooOrienuit Ha Temy «llociaencTBus HECOOIIOACHUS TEXHUKU OC30MACHOCTH B IeXax U Ha Tepputopun ADC Ipu MPOBEACHUU PEMOHTHBIX U IPO-
¢unakTyecknx padborT»

PemoHT 1 HacTpolika ycrpoiicts CY3

32

II11.02.01 ITpou3sBoacTBeHHAs] NPAKTHKA (110 MPO(UII0 CHEeUATBHOCTH)

Buasi pabor:

- KOHTPOJIb pabOTHI 000PYAOBAHHS U TEXHHYESCKIX CHCTEM IO ITOKA3aHUAM CPEACTB U3MEPEHUH U CUTHATN3AINH

- OTKJIOHEHHS OT TEXHOJIOTHIECKUX PEKUMOB HKCIUTyaTaIlUH TETIOIHEPTETHIECKOTO 000PYIOBAHHS M TEXHUIECKUX CHCTEM
- mpodmiakTuka u JIMKBUIAIUS aBapUWHBIX CUTYallui 0 TIJIaHY JIMKBUAAIMH aBapuit

- ygeT paboTsl 000pyAOBaHHS, IPUYNH U IPOJOIDKHTEIHHOCTH IIPOCTOEB

144

Jnist XapaKTepHUCTHKN YPOBHSI OCBOCHHS Y4EOHOT0 MaTepralia HCIOJIB3YIOTCS CIIeAyIoIe 0003HaueHHUS:

1 — 03HaKOMUTENbHBIN (y3HAaBAaHHE paHEe N3yYEHHBIX 0OBEKTOB, CBOMCTB);

2 — penpoayKTUBHBIH (BBIIOIHEHNE JEITEILHOCTH 110 00pa3ily, HHCTPYKLUH WITH I10]] PYKOBOACTBOM);

3 — NPOXYKTUBHBIN (IUTAHMPOBAHHUE M CAMOCTOSATEIIFHOE BHITIOIHEHHE JISSITENBHOCTH, PEIICHNE TPOOIEMHBIX 3a/1a4)
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3 YCJOBHUS PEAJIM3ALIMM ITPOTPAMMBI IPO®ECCUOHAJIBHOTO
MOJIV.JIS

3.1 s peaau3anuu nporpaMmbl nNpogecCHOHAIBHOT0 MOIYJISl MPeayCMOTpe-

HbI CJICAYIOIHE CIICHNUAIbHDBIC IIOMCIIICHMUA

Kabuner Okcrulyatallud TEIMJIOIHEPreTUUYECKOTO OO0OpYAOBaHUS M TEXHUYECKHX
CHUCTEM aTOMHBIX AJIEKTpOCTaHLMK M KaOuHeta ObecreueHus sAEpHON 0€30MacHOCTH,
OCHAILIEHHBIX 000pY/I0BAHUEM:

KaOMHET OKCIUTyaTalliu TEIUIOPHEPTeTUYECKOTO OOOpYAOBaHUS U TEXHMUYECKUX
CUCTEM aTOMHBIX JIEKTPOCTAHIUH:

- CTOJI MpernoaaBaTes;

- CTyJl IpeToAaBaTes;

- mKad KHUKHBIN;

- CTOJI YYeHU4eCKuH — 12 mrT.;

- cTyJ) yueHn4eckui — 30 mr.;

- CTOJI-BEpCTaK — 6 IIT.;

- yueOHast T0CKa;

- DJIEKTPOHHBIE YYeOHMKH, MPE3EHTALNHU, METOJIUYECKHE TTOCOOUs; BUICOPUIBMBI,
IUTAKaTHI;

- makeT Peakrop BBOP-1000— 1 mr.;

- makeT [Taporenepatop— 1 wr.;

- KOMIUIEKT MYJIbTUMEIUIHHOTO0 00OpYyI0BaHMUs B COCTaBe: SKpaH HACTEHHBIN, MPO-
eKTOop,

- KOMIIBIOTED;

kabunet O6ecniedeHus SACpPHON OE30MaCHOCTH:

- CTOJI MpernoaaBaTes;

- CTyJI IpeToAaBaTes;

- CTOJI YYeHU4eCcKuH — 13 mrT.;

- CTYyJI YYEHUYECKUH — 24 1IT.;

- METOTMYECKHE TTOCOOHS;
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- TUIaKaT-MakeT — CTEHJ — ATOMHAasi 3JEKTPOCTAHIIMS C PEAKTOPOM Ha OBICTPHIX
HEUTpoHax (cxema);

- IUIaKaT-MakeT — CTeHJ — ATOMHAas 3JIEKTPOCTaHIUsl ¢ peakTopoM Turma BBOP
(cxema);

- IUIaKaT-MakeT — cTeH ] — benospckas aToMHas 3JIeKTPOCTaHIUsA (CXeMa);

- akat — cteHg — Cucrema 6e3onacHoctd ADC ¢ peaktopom PBMK-1000 (cxe-
Ma);

- uakat — creHg — Cucrtema 6e3onacHoctn ADC ¢ peaktopom BBOP -1000 (cxe-
Ma).

OcHamenue 0a3 NpaKkTHK

[Tpon3BoncTBeHHAs MpakTHKa (MO MPOPUIIO CHEIMAIBLHOCTH) Peau3yercss B Ipo-
(GUIBHBIX OpraHU3alMsAX Ha OCHOBE JOTOBOPOB, 3aKIIFOUYAEMBIX MEXKIY 00pa30BaTEIbHBIM
YUPEXKJIEHUEM U 3TUMHU OPraHU3alUsIMU: B [I€XaX aTOMHBIX CTaHIIMM, IleXaX MPOMBIIICH-
HBIX TPEANPUATHHA, B oapaszneneHusx AO «ATOMIHEPropeMOHT», 00eCIIeUnBAOIINX Jie-
ATEIBHOCTh OOyuarommxcs B nmpodeccuonansHoit odmactu aesitensHocT 14.00.00 S nep-
Hasi SHEPreTUKA U TEXHOJIOTHH.

OO6opynoBaHue NPEANPHUITUN U TEXHOJIOTMYECKOE OCHAILIEHHE pab0YnX MECT IMpOU3-
BOJICTBEHHOH MPAKTUKH (TI0 MPOGUITIO CIIENUaTIbHOCTH) JOHKHO COOTBETCTBOBATH COJEP-
KaHUIO0 MPO(GECCHOHATLHON AESTeIbHOCTH U JaTh BO3MOXKHOCTh OOydYarolemycs OBIIa-
AeTh MpodeCCHOHATBHBIMUA KOMIIETEHIIUSIMU 10 BCEM BHJIaM JESTEIbHOCTH, MPEAYCMOT-
PEHHBIX IPOrPaMMOii, C UCTIOJIB30BAHUEM COBPEMEHHBIX TEXHOJOTUH, MaTeprajIoB U 000-
PYZOBaHUSI.

[TpakTuka siBasiercst oo6s3aTenbHbIM pasaenom [ITICC3. Ona mpencraBisieT coboi
BUJI Y4YEOHBIX 3aHATHH, 00ECIEeYMBAIOIIUX MPAKTUKO-OPUEHTHPOBAHHYIO IOATOTOBKY
o0yy4aromuxcsi, HalpaBJIeHHON Ha (OPMHUPOBAHNUE, 3aKPEIJICHHE, PA3BUTHE NMPAKTHUECKUX
HABBIKOB M KOMIETEHIIMIA B MPOIECCE BHIMOIHEHHS OMPEIEICHHBIX BUAOB PadOT, CBA3aH-

HBIX ¢ Oyayiiel NpopecCuoOHAIbHON AESTENbHOCTHIO.
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O01mme TpedGOBaHMS K OPraHU3aluU 00pa30BaTeJIbLHOIO Mpoiecca

3aHATHA 0 W3YYEHHIO MPOGECCHOHATBLHOIO MOAYJS MPOBOASTCS B 00pa3oBaTelb-
HOM YUYpEXICHUH, B ayJIUTOPHUSIX, OCHAIIEHHBIX HEOOXOAUMBIM O00OpPYJOBaHUEM, C IPH-
MEHEHHEM y4eOHO-METOIUYECKON JOKYMEHTAIIUH.

[Tpu u3yyeHUN AaHHOTO MOJYJIsi HEOOXOIMMO MOCTOSIHHO oOpallaTh BHUMaHUE Ha
TO, KaK MPaKTUYECKUE HABBIKM U M3YyUYEHHBIH TEOPETUUECKU MaTepuasl MOTryT OBbITh HC-
MOJIb30BaHbl B Oynylel mpakTudeckoil aesrenbHocTd. [Ipu BbIOOpEe MeTOAOB 00yueHUS
MPEINoUYTEeHUE CIEAYeT OTAaBaTh TeM, KOTOPbIe CIIOCOOCTBYIOT JIyUIlIEMY YCTaHOBJICHHUIO
KOHTaKTa ¢ 00y4aroUMMUC U Jy4llIeMy YCBOSHUIO UMU MaTepuaa.

OOpazoBatenbHas AEATEIbHOCTh B (hOpME MPaKTHUUECKON MOATOTOBKH MpeaycMart-
pUBAET JEMOHCTPALMIO MPAKTUYECKUX HABBIKOB, BBIMOJHEHUE, MOJEIMPOBaHUE 00ydaro-
IIMMHCS OTIPEACNIEHHBIX BUAOB padOT IJs pEeHICHUs NMPAaKTHUECKUX 3a/1ay, CBA3aHHBIX C
Oyayuieit nmpogecCHOHaNbHON AEITETbHOCTHIO B YCIOBUSAX, MPUOIMKEHHBIX K MPOU3BOJI-
CTBEHHBIM.

Jlnia mpoBeneHusl 3aHATUH 11€J1ecCO00pa3HO MCIOIB30BaTh JEKIIMOHHO-CEMUHAPCKUE
3aHATHS, pabOTaTh C Y4€OHO-METOAMUYECKUMHU U CIPABOYHBIMU MaTepHallaMH, MPOU3BO/I-
CTBEHHOHN JOKYMEHTAIlMell, MPUMEHITh TEXHUYECKHE CPeICTBa OOyYEHHMs, OPTaHU3OBBI-
BaTh IKCKYPCHUH Ha PO(PUIHHOE TPOMBIIUICHHOE MPEANpUITHE.

[Ipu peanuzanuu nporpaMmbl MPO(PECCHOHATLHOIO MOAYJS MPEAyCMOTPEHO HC-
MOJIb30BaHKE B 00pa30BaTEIbHOM MPOIECCE AaKTUBHBIX M MHTEPAKTUBHBIX (HOPM MPOBEIEC-
HUSl 3aHATUN B COUYETAHUHM C BHEAYAMTOPHON paboTOi ansi (GOpMUPOBAHUS U Pa3BUTHUSA
o01uX U nMpo¢ecCUuOHANbHBIX KOMIETEHIIMI 00yJYatouuXxcsi: KOMIbIOTEPHbIE CUMYJIALINH,
JICJIOBBIE U POJIEBBIE UTPHI, Pa300p KOHKPETHBIX CUTYallUl, KEHC-TEXHOJIOTUH, TOPTQOIHO,
MICUXOJIOTUYECKHUE U UHBIE TPEHUHTH, TPYNIOBbIE JUCKYCCUHU.

PykoBOJCTBO MPOM3BOJICTBEHHON MPAKTUKON (MO MpO(UIIIO0 CIENUATBLHOCTH) OCY-
HIECTBIISAIOT PYKOBOAUTEIHN MPAKTUKU OT MPO¢eCcCHOHATbHOW 00pa30BaTeIbHON OpraHu-
3a1uK (CIEeHUATUCTHI — NeAaroruueckue pabOTHUKM, MacTEpaM) U PYKOBOJUTENHU MPaK-
TUKH OT TpennpusaTus. @opMbl OTYETHOCTH MO pe3yibTaTaM IMPOU3BOJCTBEHHON MPaKTH-
ko (mo mpodumito crenranbHOCcTH) onpenenstores [MIICC3 (mHeBHUK-OTYET, OTUET U

ap.). ATTectanusi Mo UTOraM MPOU3BOACTBEHHOW MPaKTUKHU (MO MPOdUIII0 CrenHalbHO-
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CTH) MPOBOAMUTCS C Y4eTOM (MJIM Ha OCHOBAHUU) PE3YJIbTATOB, MOATBEPKIECHHBIX JOKY-
MEHTaMH COOTBETCTBYIOIIUX OPraHU3aLUH.
Kaaposoe o0ecnieuenue 00pazoBareibHOTO nMpouecca

Peanuzauus I[IICC3 nomkHa obGecreynBaThCs MENArorMYECKUMM KaJpaMmH, UMEo-
IIMMH BbICIIEe 00pa30BaHKUE, COOTBETCTBYIOIIEE MPOQPIIIIO MPETNOAABAEMON AUCIUTITHHBI
(Momyinst). OnbIT AeATENBHOCTH B OPraHU3AlMSIX COOTBETCTBYIONIEH MpodeccuoHalIbHON
cdepbl ABIsETCS 00s3aTENbHBIM AJIs1 TIpenoaBaTesieil, OTBEYAIOIINX 32 OCBOCHHE 00yda-
oumMcst podeccuoHanbHoro yueOHoro mukia. [IpemogaBaTenu mosrydaroT JOTIOJHHU-
TeJabHOE MpodeccruoHaIbHOoe 00pa3oBaHue M0 MPOrpaMMaM MOBBIIICHUS KBaU(UKAIIK, B
TOM 4ucIie B popMe CTaXUPOBKU B MPO(PUIBHBIX OpraHM3alMsiIX He pexe 1 pas3a B 3 ner.

3.2 UndopMannoHHoe o0ecnevyeHne peajin3auu U NporpamMmbl

Jlis peanu3anuu nporpaMmbl OMOIMOTEUHBIN (OH 00pa30BATEIBHON OpraHU3alNH
MMEeT IMeyaTHbIe W/WIN AJEKTPOHHBbIE 00pa3oBaTeNbHbIE U MH(POPMAIMOHHBIE PECYPCHI,
PEKOMEHTyeMbI€ JIsl HCTIOJIb30BaHMs B 00pa30BaTeIbHOM MPOILECCE.

3.2.1 IleyaTHbIe U3TAHUS

1. IIpaBuna ycTpoiicTBa U 0€30MaCHON 3KCIUTyaTalluu TPy30NOIBEMHBIX KPAHOB AJIs
00BEKTOB UCIOJB30BaHUs aToMHOM 3Hepruu HIT-043-11

2. IlpaBuna yctpoicTBa M 0€30MaCHON 3KCIUTyaTallud COCYJO0B, paOOTAIOLIUX IO
JaBJICHUEM, JIJI1 00BEKTOB UCI0JIb30BaHus aToMHOM sHeprun HI1-044-03

3. [IpaBuia yctpoiicTBa U 6€30MaCHOM dKCIUTyaTalliyd TPyOONPOBOAOB Mapa U ropsi-
4eil BOJIBI U1 00BEKTOB MCTOB30BaHMs aToMHOM dHeprun HIT-045-03

4. be3onacHOCTh IIpH OOpalEHUU C PAAUOAKTHUBHBIMH OTXOoAamu. OOuMe moiaoxe-
Hus HIT-058-14

5. IlpaBuia 6€30MacCHOCTH MPU XPAHEHUU U TPAHCIOPTUPOBAHUU SIACPHOIO TOILIMBA
Ha 00bEKTax UCIOIb30BaHus aToMHoM sHeprun HIT-061-05

6. Ilonoxenue o MopsaKe paccienoBaHUs W y4€Ta HapylleHUH B paboTe aTOMHBIX
ctanim HIT-004-08

7. TlpaBuna ycTpoWCTBa M S3KCIUIyaTallUd JIOKAIM3YIOIIUX CHUCTEM O€30MacHOCTU

aroMubIx ctannui HIT-010-16
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8. TpeOoBaHus K YNPaBISIOMIUM CHUCTEMAaM, BaXKHBIM JUIsi 0€30MacHOCTH aTOMHBIX
cranmuii HI1-026-16

9. IlpaBuna ycTpoHCTBa M S3KCILUIyaTalldd CHCTEM BEHTWIALIMM, BAaXHBIX IJisi Oe3-
ONAaCHOCTY aTOMHBIX CTaHUUN

HII-036-05

10. TpyOonpoBoHasi apMaTypa Ajisi aTOMHBIX cTaHiuil. O01me TeXxHuueckue Tpedo-
Banust HIT-068-05

11. IlpaBuna sipepHOi 6€30MaCHOCTH PEAKTOPHBIX YCTAHOBOK aTOMHbIX cTaHiui HII-
082-07

12. IlpaBuna ycTpoiicTBa U O€30MaCHON IKCIUTyaTali 000pyAOBaHUS U TPYOOTpO-
BOJIOB AaTOMHBIX dHEpreTuueckux yctranoBok HIT-089-15

13. B.IL IloBapos, B.®. Ykpaunues, /I.b. Crauypa, 1.H. I'yces, I1./]. [InaToHOB,
M.IO. TyukoB, Cuctemsr 6e3omacaoctu ADC-2006, Boponexckas tunorpadust — u3aa-
tenbcTBO UM. E.A. boixoButnHoBa. - Boponex, 2020. — 540 c.

14. Jlebene B.A. fnepHbie sHepreTHUEcKUe YCTaHOBKHU: yueOHOe mocodue / B.A.
JleGenes. — CII0.: Jlann, 2019. -192 c.

15. Koctiok A.I'. TlapoBble TypOWHBI UM Ta30TypOUHHBIE YCTAHOBKHU JI DJIEKTPO-
cranmuii: yaeOnuk mist By3oB / A.I'. Koctiok, A.E. bynkun, A.J[. Tpyxawuit. - M.: U3na-
Teabpckuit jom MOU, 2018. — 688 c.

16. becmanor B.U. Haazop u koHTposib B cepe OezonacHocTH. Pagmanmonnas 3a-
muTa: ydyebHoe mocobue s OakanmaBpuara M maructpatypel / B.M. becmamos. - M.:
Opaiit, 2017. — 507 c.

17. Tennotexuuka. B2 1. Tom 2. DHepreTuueckoe MCIOJIb30BAHUE TEIJIOTHI: yueo-
HUK 17151 6akanaBpuara u maructpatypsl / B.JI. Epodees, A.C. Ilpsxun, I1./]. CemeHoB. -
M.: KOpaiit, 2017. — 199 c.

18. 10.B. Boponos, A.I'. IlepsoB, M.A. ComoB «BoaomnoaroroBka u cCreuBoJo-
ouncTtka Ha ADCy: yueOHoe ocodue miis By30B — M.; UznarensctBo ACB, 2016.-200c.

19. bopokoB B.M. Temnorexaudeckoe o0OpyAoBaHHUE: y4eOHUK I CTYH. y4pe-
XKIeHUU cpenH. mpod. obpazoBanus / - 3-e uz., crep. — M.: M3narensckuii eHTp Akaje-

mus, 2015 - 192 c.
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20. 3opun B.M. ATomHbIe 25IeKTpoCTaHIMU: yueoHoe nmocobue / B.M. 3opun. — M.:
N3narensckuii nom MOU, 2012. — 672 c.

21. 24.008 «OnepaTtop peakKTOPHOTO OTAEJIEHUS», YTBEPKACHHOIO NMPUKa3oM MuHU-
CTepCTBa TPYJla U colMalibHOM 3amuThl Poccuiickoit denepanuu ot «07 » _ 04 2014 r.
No 212H.

22.24.002 «Crnecapp 1Mo 00CIy>KUBAaHUIO 000PYI0BaHUS aTOMHBIX AJIEKTPOCTAHIIUN,
YTBEPKIACHHOIO0 NpPHKa3oM MUHHCTEpCTBA TpyJa M COLMAIBHOM 3ammThl Poccuiickon
@enepaunu oT «24 » 08 2020 r. Ne 518H.

23. 24.006 «OnepaTop XpaHWIHIIA KUIKUX PATAOAKTUBHBIX OTXOJI0BY», YTBEPK/ICH-
HOI'0 IpHKa3oM MHHHUCTEPCTBA TPyAa U COLMANBHOM 3ammThl Poccuiickon denepanuu ot
«07» 04 2014r. Ne2llmn.

24. Tlpuka3 Pocrexnanzopa ot 17.12.2015 N 522 "OO6 yrBepxkaeHuu ¢eaepaibHbIX
HOPM M TIpaBUJI B 00JIACTH HUCIIONB30BaHUS aTOMHON 3Heprun "OOmue nonoxeHus ooec-
neyeHus 6e3onacHocT aToMHbIX ctaniui" (BMecte ¢ "HIT-001-15. deaepanbHbie HOPMBI

u npasuia...") (3apeructpuposano B Muntocte Poccun 02.02.2016 N 40939).
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—2013.-420 c.
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pb1, M.: U3narensctBo FOpaiit, 2017. — 404 c.
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IMepuoanuyeckue U3TaHUS:
N3Bectus By30B. S nepHas sHepreTuka
DNEeKTPUYECKUE CTAaHIIUU
DHEPreTuK
SnepuHas u paguanoHHas 6€30MacHOCTb
Exemecsunslii xxypHan AtomHo 3Hepretuku Poccun «POCOHEPT'OATOM»
DJIEKTPOHHBIE U31aHUA (3JIEKTPOHHBIE PeCypcChl)
1. Equnoe okHO gocTyna K 00pa3oBaTelbHBIM pecypcam http://window.edu.ru/
2. MunucrepctBo 00pa3zoBanus U Hayku PO OI'AY «DUPOy http:// www.firo.ru/
3. DnexTpoHHO-0MbIMoTeuHas cuctema usnatenbera «FOpaiit»y [DnekTpoHHbIN pecypc].
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4 KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
HNPOPECCHUOHAJIBHOI'O MOAYJIA

Pe3yabTaTnl
(ocBOeHHBIE IPOdeccHo-
HaJIbHbIe KOMIIETCHIIHH)

OcHOBHbBIE IOKA3aTeJIU OLIEHKH pe-
3yJbTarTa

DopMbI 1 METOABI
KOHTPOJIAA U OLlEHKH

IIK 2.1 KonTponupoars
paboty o00opyIOBaHUS U
TEXHUYECKUX CUCTEM IO
MTOKA3aHUSM CPEACTB
W3MEPEHHI U CUTHAIU3ALUU

- yMeHHe paboTaTh CO CXEMaMU B COOT-
BeTcTBHUH ¢ TpeboBanusiMu ECK/]

- IPOBCACHUC KOHTPOJIA UCTIPABHOCTH
COCTOSIHHSI 000PYIOBaHUS, TPUOOPOB U
arnmaparypbl B COOTBETCTBUU C UH-
CTPYKUUSIMHU

IIK 2.2 BeiaBasars u
ONpeensTh TPUUUHBI
OTKJIOHCHHH OT
TEXHOJIOTHYSCKHUX
PEKUMOB

- BBISIBJICHUE TIPUYMHBI OTKJIOHCHUN
PEKUMOB IIPH IKCILTyaTauH 000py10-
BaHMsI B COOTBETCTBHH C TPEOOBAHUSIMHU
WHCTPYKIUU

- 00CTy)KMBaHUE TETUIOTEXHUYECKOTO
000py/I0BaHUsI OCHOBHOTO KOHTYpa U
BcriomorarenbHbIX cucteM ADC B co-
OTBETCTBHUHU C TPEOOBAHUSIMH UHCTPYK-
105051

- IPOBEJICHUE PEXXUMA CIIEI[BEHTUIISI-
WU C MECTHBIX TUTOB PEAKTOPHOTO
OTJICJICHHSI B COOTBETCTBUU C TpeOOBa-
HUSMH WHCTPYKIIUH

I1K 2.3 [TpuruMaTs Mepsl IpU
OTKJIOHEHUSIX OT
TEXHOJIOTUYECKUX PEKUMOB
HKCIUTyaTalH
TEIJI0PHEPTreTUYECKOIO
000pyOBaHUS U TEXHUYECKUX
CUCTEM

- obecnieueHre OCHOBHBIX IPABUJI KC-
IUTyaTaly TeINIOTEXHUIECKOTO 000py-
noBaaust ADC B COOTBETCTBUU C TpebO-
BaHUSIMU HHCTPYKIINU

- YCTAaHOBJICHUC IPUYXH HCIIOJIAJJ0K U
aBapuil B COOTBETCTBUU C TPEOOBAHUSI-
MU UHCTPYKIUU

[1K 2.4 ITpoBoauTh
MpoPUIAKTUKY U
JUKBUJAIUIO aBapUUHBIX
CUTYallUH 1O MIaHy
JINKBUJIALIMY aBAPUIL

- BJIaICHUC OCHOBHBIMHA HpI/IHLII/IHaMI/I
obecneyenns 6e3onacHocT Ha ADC

- BJIAaICHUC CHOCOGaMI/I 3alIUTHI OT
WOHHM3UPYIONINX U3ITy4CHUH B COOTBET-
CTBHH C TPEOOBAHUSIMU HHCTPYKIIUU

I1IK 2.5 Bectu ydet paboThl
o0opynoBaHUs, MPUYUH U
MPOIOIDKUTEITLHOCTH
POCTOEB

- CIIOCOOHOCTH pa3paboTaTh CUCTEMBI
IUTaHOBO-TIPEAYTIPEAUTEIBHBIX paboT
0 TEXHUYECKOMY 00CTyKHBAaHUIO 000-
pyaoBaHUs

- IPOBEJICHNE KAaYeCTBEHHOTO aHaJIHM3a
HAJICKHOCTH 000PYAOBaHHS HA OCHOBE
JercTByIomeld nHPOpMaIMOHHOH CH-
CTEMBI, C HCIIOJIb30BAHUEM «OOPATHOI
CBSI3U

[1K3.1 IlmanupoBaTh U opra-
HU30BBIBaTh pabOTy HCIIOJIHU-
Tenen

- IEMOHCTpAIUsI OpraHu3aIuu PaboThI
HUCIIOJIHUTEIIEN

[1K3.3 O0ecneunBarh BBIIOJI-

- IEMOHCTpAIMsI BBINOJIHEHUs TpeOoBa-

Belnonnenue npaxktu-
YEeCKUX 3aJaHuil.
TectupoBanue
HuddepenumnponBan-
HBIU 3a4€T

DK3aMeH

DK3aMeH KBaJIu(HKa-
LIUOHHBIN

Belnnonnenue npaxktu-
YeCKUX 3aJaHnui
BrinosiHeHue KypcoBo-
ro MpOeKTa
TectupoBanue
Huddepenunponan-
HBII 3a4€T

DK3aMeH KBaln(puka-
LMOHHBIN
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HEHHE TPEOOBAHUI OXpaHBI
Tpyaa

HUS OXpaHbI TpyJla Ha paboyem MecTe

[1K3.4 OcymiecTBisTh KOH-
TPOJIb COOJTFOACHHS TPpeOOBa-
HUH o)KapHOI 0€30MacHOCTH

- ACMOHCTpalHs BbIIIOJHCHUA
TpeOOBaHMS TTOKAPHOI O€30MaCHOCTH
Ha pabouem MecTe

[1K 4.4 KonTponupoBath co-
CTOSIHUE paIuallMOHHOMN 0€3-
OIIACHOCTHU

- JIEMOHCTpAIHS BHITIOJTHEHUS
TpeOOBaHUS paAUaAIIOHHON
0e30macHOCTH Ha paboveM MecTe

— TOYHOCTH BBHITIOJTHEHUS 0TOOpa U
MOATOTOBKHU P00

— TOYHOCTB OTIPE/ICIICHUS TPYII Pajin-
OHYKJTU/IOB

— TOYHOCTH WACHTU(DHUKAIIH PAIUO-
M30TOIOB 10 UX CIEKTpam

— Ka4ecTBO KOHTPOJISI PE3yJIbTaTOB
raMma-CreKTpOMETPUIECKIX U3Mepe-
HUH TPOO TEXHOJIOTUIECKUX CPENl

— TOYHOCTB BBHITIOJTHEHUS OTEPAIIHiA TTO
YUeTy U KOHTPOJIO SACPHBIX ACIISIIIX-
Csl MaTepUaoB

— Ka4ecTBO KOHTPOJISI COCTOSIHUSI CH-
CTEM, y3JI0B, 000py10BaHUS, TIPUOOPOB,
obecreunBaronuX siIepHyI0 Oe30mac-
HOCTb

TOYHOCTH O()OPMIICHUS PE3YJIHTATOB
WHBEHTAPU3AINH SIEPHOTO TOILITNBA

cDOpMI)I U METOJBI KOHTPOJISA U OLICHKH PE3YyJIbTATOB 06y‘ICHI/I}I JOJIDKHBI ITIO3BOJIATDH

IpOBEPATh Yy OOYYAIOIIMUXCS HE TOJbKO C(HOPMUPOBAHHOCTh MPO(EecCHOHATBHBIX

KOMITETEHIIMH, HO ¥ Pa3BUTHE OOIIMX KOMIETEHIIMN 1 00ECTICUNBAIOIINX UX YMEHUM.

Pe3yabTaTnl
(ocBoeHHBIE 001IME
KOMIIETEHLIMH)

OCHOBHBIE TOKA3aTEJN
OIleHKH pe3yJbTaTa

®opMbI 1 METOABI
KOHTPOJIAA U OLlEHKH

OK 1. [loHumarsp CymHoOCTb U
COLMAJIbHYIO 3HAaYMMOCTh
cBoell Oyamymelt mpodeccun,
MPOSIBIISITH K HEW YCTOMYMBBIN
MHTEpPEC

- YUerkoe BnaseHue uHpopMaiuei o
npodecCuoHaIbHON 00J1aCTH, O
npodeccuy U OCHOBHBIX BUAAX JESI-
TEIbHOCTU TEXHUKA

- rpaMOTHAas TTOCTAHOBKA IIENN
JanbHENIero npopecCuoHaIbHOr0
pocTa u pa3BUTHS;

- aJIeKBaTHOE OILIEHUBAaHUE CBOUX 00-
pa3oBaTeNbHBIX U MPOECCHOHATb-
HEIX JOCTUXKECHUH

HaOmronenue, orieHKa Ha
MIPAKTUYECKHUX 3aHATHUIX
MPAKTUKH, SK3aMeHaX U
['ocymapcTBeHHOM (MTOTO-
BOI) aTTecTaIuu;

orieHKa nmoptdonauo (pe-
3yJIbTAaTOB JOCTUKEHUN );
WHTEPIPETAIHS PE3yIb-
TaTOB HAOJIIOICHMH 32 Jie-
ATEIILHOCTHIO 00Y-
YaIoIErocs B Mpouecce
ocBoenus ITICC3

OK 2. OpranusoBbIBaTh €00-
CTBEHHYIO JICITEIIHOCTbD, BBI-

- [IpaBunbHast opranuzanus padboue-
IO MECTa B COOTBETCTBHH C BBIIOJI-

HabGmronenue, oreHka me-
ATEIHHOCTH TPH BBITIOJ-
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OWpaTh THIIOBBIE METOIBI U
CIOCOOBI  BBITIOTHEHHS TIPO-
dbeccroHaNBHBIX 3aaad, Olle-
HUBaTh UX 3()(HEKTUBHOCTH U
Ka4eCTBO

HseMol paboToi 1 TpeOOBaHUSIMHU
OXpaHbl Tpyaa

- TPaMOTHBIH BHIOODP U TIPUMECHEHHUE
METOJIOB ¥ CIIOCOOOB PEIICHHUS IPO-
(beccroHaTbHBIX 33J1a4 B COOTBET-
CTBUH C Tp€6OBaHI/I}IMI/I TEXHUKHN
0€301acHOCTH ¥ BUAAMH padoT;

- IPUMEHEHHE METOI0B PO ecCcHo-
HAJIBHOW NTPOQUIAKTUKA CBOETO
3JI0pPOBbS

HEHUHU paboT HA y4eOHOU
MPAKTUKE

OK 3. IIpynumMars perieHus B
CTaHAApPTHBIX U HCCTAHAAPT-
HBIX CUTYaIlUsX U HECTH 3a
HUX OTBECTCTBECHHOCTH

- [IpaBunbHOE peleHre cTanaapT-
HBIX ¥ HECTaHJAPTHBIX PO EcCcHo-
HaJIbHBIX 33/1a4 C MPUMEHEHUEM HH-
TErPUPOBAHHBIX 3HAHUN TIpodeccu-
OHAJILHOW 00J1aCTH

Nutepnperanus pe3yib-
TaTOB HAOIOACHUN 3 Jie-
ATEILHOCTHIO 00Y-
YaolEerocs B Mpouecce
ocBoenus [1IICC3

OK 4. OcymiecTBisTh NOUCK U
UCTIOJIb30BaHNE WH(OPMAIIHH,
HeoOxomumoit it 3 dek-
TUBHOTO BBITIOJIHEHUS TIPO-
deccnoHanbHBIX 3aja4, Mpo-
(dbeccCHOHATBHOTO W JIMYHOCT-
HOT'O Pa3BUTHUS

- DddekTUBHBIN TOUCK HEOOX0IU-
Mol nH(popmaIuu;

- HCIIOJIb30BAHKE PA3THMYHBIX HC-
TOYHUKOB MH()OPMAIIHH, BKITFOYAsT
ANEKTPOHHBIC

HHutepnperanus pe3yiib-
TaTOB HAOIIONEHUIT 3a 1e-
SITETLHOCTBIO 00Y-
Yaromierocs B rpoiecce
ocoenus [TIICC3

OK 5. Mcnonb3oBaTh WH(OOp-
MaIMOHHO-
KOMMYHUKAIIHIOHHBIE ~ TEXHO-
JOTMM B MpOo(hecCHOHATBbHON
JCATEILHOCTH

- Branenune nporpaMMHBIMH, U TEX-
HUYECKUMHU CPEJCTBAMHU U YCTPOW-
CTBaMH, CHCTEMaMH TpPaHCIHPOBa-
HUS HHOpMaIK, HHPOPMALMOHHO-
ro oOMeHa

Nurtepnperanus pe3yib-
TaTOB HAOIIOACHUN 32 Jie-
ATEILHOCTHIO 00Y-
YaIoIIErocs B Mpouecce
ocBoenus [1IICC3

OK 6. PaboTaTh B KOJJIEKTHUBE
u Komauze, d3pQexkTuBHO 00-
IaThes  C KOJJIETaMH, PYKO-
BOJICTBOM, TTIOTPEOHUTEIISIMA

- YcTaHOBIIEHNE TIO3UTUBHOIO CTHIIS
o0I1IeHus, BIIaICHUE JHAJIOTOBBIMU
dbopmamu oO1IeHUS

- aQpryMEHTUPOBAaHHE U 0OOCHOBA-
HUE CBOEH TOYKH 3pEHUS

Hutepnperanus pe3yiib-
TaToOB HAOIIONEHUIT 3a 1e-
SITETLHOCTBIO 00Y-
Yaromierocs B rpoiecce
ocoenust [1I1CC3

OK 7. bBpats Ha ce0st OTBET-
CTBEHHOCTbD 32 pabOTy WICHOB
KOMaH/IbI (MTOTYMHEHHBIX ), 32
pe3yNbTaT BHIMOJIHEHUS 3a/1a-
HUU

- caMmMoaHaIu3 W
pe3yJIbTaToOB
JeSITEIbHOCTHU

- opraHm3anus paboOThl KOMaH/IbI,
IIOCTAHOBKA  II¢JIcH, MOTHBALMS,
KOHTPOJIb PE3YyJIbTATOB

KOPPEKIIHS
COOCTBEHHON

AHanu3 pe3yinbTaToB Aes-
TEIBLHOCTH 00YyYaromerocs
B IIpoliecce OCBOCHHs 00-
pa3oBaTeNbHOM TpOTrpam-
MBI

OK 8. CamocrosiTenbHO
OTpeNeNATh 3a1auu mpodec-
CHUOHAJILHOTO U TUYHOCTHOTO
pa3BUTHS, 3aHUMAThCS CaMO-
o0Opa3oBaHHEM, OCO3HAHHO
TUTAHUPOBATH MOBBIIICHUE
KBTI (DUKAITIH

- YeTkas opraHu3aliusi CaMoCTOsI-
TENIbHBIX 3aHSATUH NP U3YyUCHUH
npodeccCHOHATEHOTO MOYJIS;

- IUIAHKPOBAHKE TIOBBIIIICHUS JIHY-
HOCTHOI'O U KBaJII/I(bI/IKaI_II/IOHHOFO
YPOBHS

HHuteprperanus pe3yiib-
TaTOB HAOIIONEHUIT 3a 1e-
SITETLHOCTBIO 00Y-
Yaromierocs B rpoiecce
ocoenus [TIICC3

OK 9. OpuentupoBarbcsi B
YCIOBUSIX YaCTOW CMEHBI TEX-
HOJIOTUI

B IIpoecCHOHATBHOM
TEIbHOCTH

ACA-

- AKTMBHOE y4acTH€ B HAyYHO-
TCXHUYCCKOM TBOPUCCTBC, IIPOABJIC-
HUE UHTepeca K HHHOBALIUSAM B 00-
nactu npodecCuoHABHON 1esTeb-
HOCTH

BJIQJICHUE U UCIIOJIb30BAHUE COBPE-
MEHHBIX TEXHOJIOTUH B Tpodeccuo-

HaGnronenue, oneHka
nopToano (CBUAETEINb-
CTB, CepTHU(HUKATOB, TH-
TJIOMOB, TPaMOT, BHJICO-
dboTOMaTepuaIoB u JIp.)
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HaJILHOU NIEITENbHOCTH
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