banakoBckuii MH)EHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
roCcyJIapCTBEHHOTO aBTOHOMHOT'0 00Pa30BaTeIbHOTO YUPEKACHUS BBICIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENbCKUH sAEpHbIA YHUBEPCUTET « MU DI »

@akynpTET aTOMHOU SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «DPusuka u ecteCTBEHHOHAYYHbIE JUCIUTIIIMHBI

PABOYAS ITPOI'PAMMA
10 IUCLUILINHE «/lMHAMUKa SAOEPHBIX PEAKTOPOB»

CnenuajbHOCTh
«14.05.02 ATOMHBIE CTaHIIMN: IPOECKTUPOBAHUE, IKCIUTYaTalUs U NHKUHUPHUHIT

OcHoBHasi npodeccuoHaTbHAs 00pa3oBaTeIbHAsI MPOrpamMMa
«CHCTEeMBI KOHTPOJIS U YIIPABJICHUS aTOMHBIX CTAHIUI

Kpasmmduxkanus BbIyCKHUKA
Nuxenep-pusux

dopMma 00y4eHust
Ounas

baiakoBo



Llesb ocBOeHUsT AUCHUTIIMHBI

[enpto M3ydeHUs] TUCLUILINHBI SBISAETCS OBJIAJCHHE OCHOBAaMU (PU3MUYECKON TEOPUH SAECPHBIX
PEaKTOpOB, OCHOBAMH (PU3MUYECKUX PACUYETOB PEAKTOPOB PA3IMYHBIX THIIOB C YUYETOM MX HEHTPOHHO-
(bU3MUECKUX OCOOEHHOCTEH, a TaK)Ke METOAaMH SKCIEPHUMEHTAJIBHOTO OIPEICTICHNUsI HEKOTOPBIX
XapaKTEPUCTHK PEAKTOPHBIX CPE U YCTAHOBOK.

3amaun U3y4eHUs JUCUUTUIAHBL:

- TOJYYECHHE CTYJCHTaMU 3HAHUK IO OCHOBHBIM BONpOCaM (HU3NYECKON TEOPHM SIEPHBIX
peakTopoB  (TeopHs KPUTHYECKHX pa3MepoB, TEOpPHs TE€TEPOTeHHOr0  peakTopa, (usuka
HECTAIlMOHAPHBIX MTPOIIECCOB B AJEPHBIX PEAKTOPAX),

- O3HAaKOMJIEHHE C MeToJaMH (H3UYECKOT0 pacueTa SACPHBIX PEaKTOPOB pPA3HBIX THUIIOB,
(bHU3HUECKOT0 PEaKTOPHOT0 SKCIEPUMEHTA.

JlMcUUIUIMHA U3Y4aeTCsl B COOTBETCTBUU C MPO(HECCHOHATBHBIMU CTaHAAPTAMU:

- 24.032. Cnenmanuct B 00J1aCTH TEIIOIHEPTETUKU (PEaKTOPHOE OT/ICICHHUE);

-24.033. Cpnenmanuct B O0JIACTH KOHTPOJIBHO-MU3MEPUTEIBHBIX MPUOOPOB U aBTOMATUKU
aTOMHOW CTaHIIHU.

MecTto nucuuminebl B crpykrype OOII BO

W3yuenne MUCHMIUIMHBI «/[MHaAMHKa SOEpHBIX pEaKTOpPOB» TPeOyeT OCHOBHBIX KOMIIETEHIIHIH,
3HaHU, yMEHUI U HaBBIKOB 00ydJaroerocs, chopMUpOBaBILIUXCS IPU 00YYEHUH 1O AUCHUIUINHAM:

— TEeopHus NEPEHOCa HEUTPOHOB;

— snepHas pusuka;

— (u3uKa AOEpHBIX PEAKTOPOB;

— ypaBHEHMs MaTeMaTH4ecKOH (pu3uku;

— JIMHEWHas anreopa.

B xoxe w3yueHHMs IUCUMIUTMHBI «J{MHAMUKaA SICPHBIX PEAKTOPOB» OOYYAIONIMICSA MOTydaeT
3HAHWSA, YMEHHS W HaBBIKM JUISI YCIEUIHOTO W3YYEHHs CJICAYIOUIMX JUCHHUIUIAH: SnepHble
SHEPreTUYECKUE PEAKTOPHI.

OO6oOuieHHble  TPyJOBble  (QYHKLUUH, KOTOPbIE CMOXXET MOJHOCTHIO WJIM  YacTUYHO
MIPOJIEMOHCTPHUPOBATH CTYIEHT IPH OCBOSHUH JAHHOM TUCIIUTUIHHBIL:

— B COOTBETCTBMM C Npo(ecCHOHANIbHBIM cTaHaapToM «24.032. Cneuuanuct B 00JacTH
TEIUIO3HEpreTHKH (peakTopHoe otaeneHue)»: B/01.7. Obecneuenue B3auMoJEHCTBHSA B Mpoliecce
MH)XEHEPHO-TEXHUYECKOM  MOJJNEpKKM MpHU  IKCIUIyaTalldd  pEakTOpHOro  0o0OpyaoBaHHSA,
TEXHOJIOTHYECKUX CHCTEM, OCHOBHBIX (POHIOB peakTopHOro otaenenus ADC;

— B COOTBETCTBMM C HpodecCHOHaIbHBIM cTaHaapToM «24.033. Cpnenuanuct B oOnactu
KOHTPOJIbHO-U3MEPUTENBHBIX NPUOOPOB U aBTOMATUKU aToMHO# ctanuumu»: C/01.7. Opranuzauus u
KOHTPOJIb BBITIOJHEHUS MPOU3BOJICTBEHHBIM MOApa3/ieieHHeM paboT 1Mo 00ecHeueHHI0 dKCILTyaTalluu
CH, CA u annapatypsl CY3 na AC.

Komnerenuiun odyuarmierocsi, popMupyembie B pe3yJibTaTe 0CBOEHH S M CUUIIIUHBI

B mpouecce ocBoeHus HaHHOW JUCHUIUIMHBI Y CTYACHTa (DOPMHPYIOTCS CIEAYyIOIINe
KOMITETEHITNH:

obmenpodeccuoHaIbHBIC

Kon
HanmeHnoBanue
KOMIIeTe WHanuKaTopsl JOCTHXKEHHUS KOMIIETEHIH
KOMITETEHITHH
HITUH
OIIK-1 Crnioco0eH Ucnonabp30BaTh 3-OIIK-1 3Hath: 6a30BbI€ 3aKOHBI €CTECTBEHHOHAYYHBIX
0a30Bble 3HAHUS JMCLUIUIMH; OCHOBHBIE MaTEMAaTHYECKHE 3aKOHBI;




€CTECTBEHHOHAYYHbBIX
JTUCLUILIUH B
npodeccnoHanbHOM
NEeSATEIbHOCTH, IPUMEHSATh
METO/bl MATEMATUYECKOTO
aHaJIM3a U MOJICIIUPOBAHUS,
TEOPETUYECKOT0 U

OCHOBHBIE (PU3HUECKHUE SBICHUS, IPOIECCHI, 3aKOHBI 1
I'PaHULbl UX IPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX
XUMHUYECKHX 3aKOHOB U SBJICHUI; METObI
MaTeMaTHYeCKOro MOJIEIMPOBAHNUS, TEOPETHUECKOTO U
9KCIIEPUMEHTAIILHOTO UCCIIEI0BAHUS

V-OIIK-1 YMeTh: BBISIBISTH €CTECTBEHHOHAYUHYIO
CYIIHOCTb ITPO0JIEM, BO3HUKAIOIIHUX B XOJI€

AKCIIEPUMEHTAJILHOTO npodeccnoHanbHOM e TEIbHOCTH, IPUBJIEKATD IS UX
HCCIIEI0BAHUSA peIIeHHs COOTBETCTBYIOIINHN (PH3UKO-MAaTEeMaTHIECKUI
anmnapar
B-OIIK-1 Bnagers: MaTeMaTH4ECKUM allliapaToM JJis
pa3paboTKu Mojiese MPOoLecCoB U SABJICHUHN, PEIICHUS
MPAKTUYECKHX 3a/1a4 MPO(HeCCHOHATLHON AEATEIbHOCTH;
HaBBIKAMU HCIIOJIb30BaHUSI OCHOBHBIX OOIIE(PU3NIECKUX
3aKOHOB U MPUHIUIIOB
npodeccuoHanbHbIe
3agaun
. Kon n
npoQeCCHOHAIBHON OObexT Nuaukatopel 1OCTHXKEHUS
JESTEIIbHOCTH o0nacTb 3HaAHUS HAHMCHOBAHMIE KOMIIETEHIINH
KOMIIETEHIUH
(L)

Amnanu3s npoueccoB | CoBpeMeHHas I[IK-9  Cmnoco6Gen | 3-I1K-9 3nats npaBuna u

B SIJICPHBIX JIEKTPOHHAs AHAIU3UPOBATH HOpPMBI B aTOMHOM 3HEPIeTUKE,

SHEPreTHYEeCKHUX CXEMOTEXHHUKA, HEHUTPOHHO- Kputepuu 3¢ (HEeKTUBHOUN U

YCTaHOBKAX C AJIEKTPOHHbBIE ¢duznueckue, 6e3omacHoit paboTsl DY,

LEeJIbI0 O0ECTIeUeHUs | CUCTEMBI siIepHbIX | TexHojorudeckue | Y-IIK-9 ymers ananusupoBath

uX YQPEKTUBHON | U PU3UUECKUX IIPOLIECCHI U | HEUTPOHHO-(U3NIECKHE,

6e3omacHoi YCTaHOBOK, AJITOPUTMBI TE€XHOJIOTMYECKHE MTPOLIECCH] U

paboThI; CHUCTEMBbI KOHTPOJIS, AJITOPUTMBI KOHTPOJIA,

oOecrieueHue aBTOMATHU3MPOBAHH | yIPaBICHUS U | yIpaBieHUs U 3aiuTel S0V

AJIEPHOU U Or'0 yIpaBJIECHUSs auutel A0V ¢ | B-IIK-9 Bnagets MeTogamu

pazranuoOHHON AJIEPHO - LIENbIO aHaJIN3a HEUTPOHHO-

0e30macHOCTH pU | GUBHUYECKUMU obecrieueHust  uX | GUUIECKUX U

DKCIUTyaTalluu YCTaHOBKaMH. 3pGEKTUBHON U | TEXHOJOTHYECKUX MPOIIECCOB B

AJIEPHBIX SnepHbie, Oe3omacHoi ADY.

DHEPreTUUECKUX XUMHYECKHE U paboThI

YCTaHOBOK, a TAK)KE€ | TEIUIOBbIE

npu oOpalIeHNH C IIPOLIECCHI,

AJIEPHBIM TOIUIMBOM | IPOTEKAIOIIUE B

Y PaJUOAKTUBHBIMU | SIAEPHBIX

orxogamu Ha ADC | SJHEpreTH4eCcKnx

(u SADY). YCTaHOBKax U Ha

ATOMHBIX CTaHIHSIX.

33[[3‘11’[ BOCIIUTAHUMA, P€AJIU3yEMbIC B paMKaX 0CBOCHUA JUCHUIIJIMHbI

Hanpasiienue/ Co3nanue Hcnonb3oBanue Bosieyenue B
neJin ycJ10BMid, BOCIIMTATEJIbHOI'0 MOTEHIHAJIA | PA3HOIIAHOBYIO
odecneyuBalMIUX | Y4eOHBIX AUCHHUILIMH BHey4eOHYI0
AeATeJIbHOCTh
Ipodeccuonans | - opmupoBanue Hcnons3zoBanue 1.Opranusanust




HOe U TPY/AOBOE | IIyOOKOTro BOCIHUTATEIHHOTO MMOTEHIINATIA Hay4YHO-
BOCIIMTAHHE MOHWMAHHUS JTUCITUTLIAH MPAKTUIECKUX
COLIMAJILHOM POJIM | €CTECTBEHHOHAYYHOI'O U KoH(pepeHIHi u
npodeccum, o0menpodecCHoHaTBHOTO BCTPEY C BEAYIIUMH
MO3UTUBHOMN U MOJYJIS JUISL: CHeHraTucTaMu
AKTHUBHOM - (hopMupoOBaHUS MO3UTUBHOTO | IPEANPHUATHIA TOPOIa
YCTaHOBKH Ha OTHOLICHHUS K podeccuu U BeTepaHaMu
LIEHHOCTHU MHXEHepa (KOHCTPYKTOpa, aTOMHOMW OTpPACIIH.
n30paHHOI TEXHOJIOTA), TOHUMaHUS e 2. Opranuzanus u
CIELUAIbHOCTH, COLIMAJILHOM 3HAYMMOCTHU U POJIM | IIPOBEACHUE
OTBETCTBEHHOT'O B 00IIIECTBE, CTPEMJICHUS MpeIMETHBIX
OTHOLIEHHUS K clIe10BaThb HOPMaM OJIUMIINAJ U y4acTHe
npoecCHoHaNbHO | MPOQPECCUOHANBHON 3TUKH B KOHKYpCax
1 1e4TeIbHOCTH, IIOCPEACTBOM KOHTEKCTHOTO npodeCcCuOHATBLHOTO
Tpyny (B14) 00y4eHus1, pelIeHUs MPAaKTHKO- | MacTepCTBa.
OPUEHTHUPOBAHHBIX 3.Yuactue B
CUTYallMOHHBIX 33/1a4. €KETOJTHBIX aKIUAX
- (hpopmupoBaHUS YCTOMUNBOTO CTYJEHUECKHUX
MHTEpeca K NPOPECCUOHATBHON | CTPOUTEIBHBIX
JESITENIbHOCTH, CITIOCOOHOCTH OTPSAOB
KPUTHYECKH, CAMOCTOSITEIIbHO
MBICITUTh, IOHUMATh
3HaYMMOCTb Ipodeccun
MOCPEACTBOM OCO3HAHHOTO
BbIOOPA TEMATUKHU IIPOEKTOB,
BBITIOJTHEHUS IIPOEKTOB C
MOCJIENYIOMEH MyOINYHOM
Mpe3eHTalKel pe3yabTaToB, B
TOM 4HCJIe 000CHOBaHUEM HX
COLMAJIBHOW U MPAKTUYECKOMN
3HAYUMOCTH;
- (hopmupoBaHUST HABBIKOB
KOMaHJIHOW paboThI, B TOM
YHCIIEe peann3aluy pa3InyHbIX
IIPOEKTHBIX poJjelt (muep,
UCTIOJTHUTEIb, aHAIUTHUK U TIP.)
MIOCPEACTBOM BBITOTHEHHUS
COBMECTHBIX ITPOEKTOB.
IIpodeccuonans | - opMupoBanue Hcnons3oBanue 1.Opranuzanus
HO€ M TPY/I0BO€ | IICUXOJOTUYECKON | BOCIIMTATEIbHOIO NOTEHIIMANA Hay4HO-
BOCIIUTAHME TOTOBHOCTH K JTUCLUIINH MPaKTUYECKHUX
npodeccuoHansHO | 00menpodeccnoOHaTBEHOTO KoH(pepeHIHii 1
1 1eATeTbHOCTY IO | MOZYJIS IS BCTpEY C BEAYIIUMHU
n30paHHOU - opmupoBaHUS YCTOMYUBOTO | CIIEIIMATUCTAMHU
npodeccuu (B15) | untepeca k npogecCHOHANBHON | MPEeANpPUSATHII roposa

NESTENILHOCTH, MOTPEOHOCTH B
JIOCTHKEHHUH pe3yJIbTaTa,
MOHUMaHMs (QYHKIIMOHATBHBIX
00s13aHHOCTEN M 3a1a4
n30paHHO# MpodecCHOHATHHON
JIESITCIIBHOCTH, YyBCTBA
npoecCHOHANBLHOM

U BeTepaHaMu
aTOMHOM OTpacJu.

2. Opranuzauus u
MIpPOBE/ICHUE
MPEeIMETHBIX
OJIMMITHA U yIacThe
B KOHKYpCax




MPAKTUKyMa.

OTBETCTBEHHOCTH Yepe3
BBINOJIHEHUE YYEOHBIX, B TOM
YHCIIe NPAKTUYCCKHUX 3aJIaHU,
TpeOYIOIIMX CTPOroro
COOJTIOJICHUSI TIPABHJT TEXHUKH
0€30M1acCHOCTH U UHCTPYKLUH 1O
pabote ¢ 000pyI0BaHUEM B

pamMKax JabopaTOpHOTO

po¢eCCHOHAIBHOTO
MacTepCTBa.
3.Yyactue B
€KETOTHBIX aKIUIX
CTYJCHUECKHX
CTPOUTEIBHBIX
OTPSI0B

CTpyKTypa u coep:kaHue y4eOHOM AU CHUIINHBI
JucnuriuHa mpenoaaercs cryJaeHTaM B 8-oM cemectpe. OOImmas TpyaI0eMKOCTh JTUCIMILIAHBI
cocTaBsIeT 3 3aueTHRIX enuHuIEI, 108 ak. gaca.

Kanenaapuslii mian
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1 IlepexoaHbie MPoIECcCHl B AIEPHBIX YO 30
peakTopax
Beenenue 4 -
SInepHblii peakTop Kak 0OBEKT YIpaBICHHS 12 -
Kunernka sgepHoro peaktopa Oe3 yuera| 8 2 | - 4
3ana3/pIBarOIINX HEUTPOHOB
4 |KuHeTWKa SJIEpHOTO peakTopa ¢ ydeToMm| 8 2 2 | - 4
3ara3pIBAIONINX HEWTPOHOB IPH CKadKax
peakTUBHOCTH 6e3 0OpaTHOIl cBs3H |
5 |KuHeTtuka saepHOro peaxkTopa ¢ yuyeToMm| 8 2 2 | - 4
3aIa3/bIBAIOLINX HEHTPOHOB B pa3IMYHBIX
ciydasix 6e3 oOpaTHoit cBsizu 11
6 |Kuneruka smepHoro peakropa ¢ ooparaeiMu| 10 | 2 2 | - 6
CBSI3SIMU
7 |M3MeHEeHHE W30TONMHOTO COCTaBa aKTHUBHOHW| 6 2 - | - 4
30HBI
2 PeryimnpoBanne siiepHbIX PeaKTOPOB YO 30
8 |CrnocoOsl peryarpoBaHus PeakTOpOB 8 4 - |- 4
pa3MYHBIX THMOB. [loromnarnme cTepKHA
9 |bopHoe peryiaupoBaHue 6 - - 4
10 |Beiroparomniye norIoTHTENN - - 4
11 |HeWiTpoHHO-pu3MUecKne M3MEpEHUs IpHU - - 4
AKCIUTyaTallUH SACPHOTO PeaKkTopa




12 |ITyck peakTopa 6 2 -

13 |TenmnoBas moutHOCTH peakTopa. OctaHoB| 8 2 -
SAICPHOTO peakTopa. OcrarouyHoe
JHEPTrOBBICIICHUE

14 |[Ipouecchl, MIPUBOISIINE k| 12 4 4
HECaHKIIMOHUPOBAHHOMY BBIXOJy peakTopa
B KPHUTHYECKOE COCTOSSHUE HWJU K POCTY
peakTuBHOCTH (K  CaMO3alycKy, MpH
aBapusIx)

DK3aMeH

40

HUTOI'O| 108 | 32 | 16

€] 100

Copep:kanue JIEKIIHOHHOTO Kypca

Tembl JeKkum.
Bomnpocel, oTpabdaTbiBaeMble HA JIEKIIUU

Bcero
4acoB

YyeoHo-
METOANYEeCKOe
odecrmeyeHue

1

3

BBenenue. Ilpencrasienue mnpenogaBatens. MecTo AUCHUILIMHBI
cpeau creuuanbHbIX AucuuiinH cnenuanbHocTh ADC. Crpykrypa
Kypca. PekoMmeHnyemas OCHOBHas M JOINOJHUTENbHAas JUTEPATYpa,
PEKOMEHJyeMble  UHTEpPHET-UCTOYHUKH.  ucuumiuael  «Teopus
nepeHoca HEWTpoHOB» W «DHU3MKa SIACPHBIX PEAKTOPOB» Kak Oasza
KUHETUKU SIIEPHBIX pPEakTopoB. (OCHOBHBIE MOHATHS U KIIOYEBBIE
MOMEHTHI KypcoB «Teopus nepeHoca HEUTPOHOB» U «PU3KKa SAOEPHBIX
PEaKTOpPOBY», BaXKHBIE VISl YIIPABIICHUS AJIEPHBIM PEAKTOPOM U VISl €TO
0e30macHOi JKCIUTyaTallui: pacIlpeelieHue HEUTPOHOB B aKTUBHOMU
30HE TOMOTE€HHOTO peakTopa € OTpaxkaTeJleM U paclpeiereHue
TEIUIOBBIX HEUTPOHOB B  OTpa)karele; HEPAaBHOMEPHOCTb IO
OHEPrOBBIJEIICHNS U METO/bl BHIPABHUBAHMS T10JIs1 SHEPTOBBIIEICHNS B
AKTUBHOH 30HE SIIEPHOTO peakTopa; KodPUIUEHTH HEPAaBHOMEPHOCTH
MOJIi DHEPrOBBLACNEHUS B SACPHOM pEaKkTope M CIOCOOBl  HX
YMEHBIICHUs; pU3nUecKoe MpoUINPOBaHUE B MHOTO30HHOM SIIEPHOM
peakTope; KapTorpaMMa TOIUIMBHOM 3arpy3kd SIIEPHOTO PEaKTOpa;
BIMSIHUE TEMIEepaTypbl Ha T€OMETPUYECKHE pa3Mepbl U HEUTPOHHO-
(uznyeckue CBOMCTBA pEAKTOPHBIX MaTEpUaJIOB M CpeJl; BIIUSHHE
U3MEHEHHUsS  TeMmIeparypbl Ha  KOd(QPHUIMEHTH  Gopmyisl  4-x
COMHOXMWTENE M Ha yTEUKYy HEWTPOHOB M3 pEaKTopa — BIUSHHUE
U3MEHEHUs  TeMmmepatypbl  Ha  3(QQEeKTUBHBIM  KOAPGUIUEHT
Pa3MHOXEHUSI HEUTPOHOB B AKTUBHOM 30HE SJAEPHOTO PEAKTOPA;
00OpaTHBIE CBSI3U B SIIEPHOM peakTope; 3 (PEeKThl PeaKTUBHOCTH.

1-2

SnepHblii peakTop Kak 00beKT ynpasienus. [Ipoucxomsue B S0V
¢usnueckre mpouecchl. KuHeTuka sIepHBIX PEaKTOPOB M €€ 3aJaui.
Yacto IMPUMCHSACMBIC HpI/I6J'II/I)KeHI/I$I KWHETHKH. BO3MOXXKHBIE MCTOYHUKHU
HEWTPOHOB B PEAKTOPE M HX pOJb. 3ala3[blBaOIINE HEUTPOHBI U
3anasbIBarone (OTOHEHTPOHBI: XapaKTEPUCTHKU U POJIb B YIIPABICHUN

1-2




peakTopoM. DddeKTrBHAS OIS 3ama3IbIBAIONINX HEUTPOHOB. LleHHOCTH
3ara3/IbIBAIOIINX HEUTPOHOB. PEaKTHBHOCT U €MHUIIBI €€ H3MEPEHHUSL.

Kunernka sijiepHoro peaktropa 0e3 ydera 3ama3IbIBalolIUX
HelTPoHOB. BpeMst )Ku3HM HEUTPOHOB M €ro BIMSHHUE HA MEPEXOJHBIC
poLecchl B peakrope. PeakTMBHOCTh. DJIEMEHTApHOE YpaBHEHHE
KuHEeTHKH (0€3 ydera 3ama3iblBaloluX HEUTPOHOB) U €0 pEIICHHE.
[lepuon peaktopa. HekoHTpoimpyemblii pa3roH peakTopa (COCTOsHUE
MI'HOBEHHOM KPUTUYHOCTH).

KuHeruka siepHOro peakTopa ¢ Y4YeTOM 3ana3JAbIBaloIIuX
HEMTPOHOB NPH CKA4YKaX peaKkTHBHOCTH Oe3 oOpaTHoil cBsizm |.
Penienne  ypaBHEHMH  KMHETHKM C  yY4€TOM  LIECTH  TpyII
3ara3JbplBAlOLIMX HEHUTPOHOB (IPUOJIMKEHHE MIHOBEHHOI'O CKayKa
MOJIO)KUTEIBHON M OTPULIATENIbHON pPEaKTUBHOCTH). XapaKTEPUCTUKH,
ONpENEIAIINE MOBEACHUE peakTopa IIpM Pa3IMYHBIX CKadKax
peaktuBHOCcTH. Ilepuox  peakropa. MrHOBeHHass  KPUTUYHOCTb.
YpaBHeHUe ypaBHEHHE OOPATHBIX YAaCOB U €r0 PELIeHHUE.

1-2

Kuneruka siiepHOro peakTopa ¢ Y4eTOM 3ana3JbIBaoOIIUX
HETPOHOB B Pa3JIMYHBIX ciay4dasix 0e3 oOpaTHoil cBsa3m 1I. Ananus
BO3MYIICHHOr0 ABWKeHHs SIP B ogHOTpyNmoBOM NpHOIMKEHUM NpU
ckayke peakTMBHOCTH p>0. MrHOBEHHO-KpUTHYECKMH PEAKTOP.
Kunernka  spepHOro  peakrtopa Ipd  JUHEHHOM  W3MEHEHUH
peakTuBHOCTH. KHHETHMKa TOYE€YHOro peakropa MpU JMHEHHOM
U3MEHEHUH pPeaKTUBHOCTU. (OCOOEHHOCTH KHMHETHKH  XOJIOJHOTO
peakTopa ¢ HCTOYHUKOM. OrmpenerneHne PpeakTUBHOCTH M IEpHoja
SJICPHOTO PEAKTOpa Ha OCHOBE OOPALICHHOIO pEIIEHUs YPABHEHUN
KUHETHUKU.

1-2

Kunernka sizepHoro peaxkropa ¢ ooparHbiMu cBsa3saMu. KuHetnka
peaktopa ¢ oOpaTHOH CBS3M MO Temieparype ©0e3 yuera
3amas3/AblBalOIUX HEHUTPOHOB IPH CKaukKe peakTUBHOCTH. PDa3oBas
quarpaMma CHUCTeMbl M KojieOaHusi MOUIHOCTH peakTopa. V3meHeHus
MOITHOCTH PEaKTOpa NMpH HEOONBLIIOM BO3MYILEHHUH PEAKTUBHOCTU C
YY4ETOM 3ama3JplBalOIIMX HEUTpoHOB. OIpeneneHue YacToThl MU
nepuosia KojebaHuit MoOImHOCTH. KWHETHKAa MTHOBEHHO KPUTHUYECKOTO
(MTHOBEHHO HAJKPUTUYECKOT0) SJIEPHOTO PEAKTOpA.

1-2

HN3meHeHne HM30TONMHOIO COCTaBa aKTHMBHOH 30HBI. Briropanue
SJIEPHOTO TOIUIMBA, BOCHPOM3BOJACTBO. ['JTyOMHA BBITOpaHUS TOIUIMBA.
OtpaBiieHME  SAEpPHOrO  peakrtopa  kceHoHOM-135.  Ilpomecchr
oOpa3oBaHusi W yObuin KceHoHa. [lonHast cuctema aud. ypaBHEHUI
OTpaBJIECHUS] KCEHOHOM JMJII MOHODHEPIeTUYECKUMX HEHUTPOHOB U €€
pemieHus. CBA3b OTpaBJIEHUS C PEAKTUBHOCTHIO. CTallMOHApHOE H
HECTAllMOHAPHOE OTPaBJIEHHE KCEHOHOM. 3aBUCHUMOCThH CTAIllHOHAPHOIO
OTpaBJIEHHUS] KCEHOHOM OT BEJIUYMHBI IUIOTHOCTH IOTOKA HEHWTPOHOB,
MOLTHOCTM W oOorameHusi TorumBa. OQQPEKTUBHBI MEepHOA
noJypacmnajaa KceHoHa U npomeTtusi. DakTopsl, onpenensonye riyouny
HonHOW siMpl. OmepaTMBHOE BpEMsS M BpPEMs BBIHYKIEHHOM CTOSHKH.

1-2




KcenonoBsie konebanus. IllnakoBanue simepHOro peakropa. I 'pymmb
nuakoB. OtpasieHue camapueM-149. IIpoueccsl 00pa3oBaHus U yObUIH
camapus. [lonnas cucrtema aud. ypaBHEHH OTpaBICHHS caMapHeM s
MOHOPHEPreTHYECKUX HEHTPOHOB M ee pemieHus. CBA3b OTpaBiICHUS C
peakTuBHOCTBIO. CTallMOHApHOE W  HECTAI[MOHAPHOE OTpaBJICHHE
camapueM. 3aBUCHMOCTb CTAllHOHAPHOTO OTPABJIEHHUsSI CaMapHEM OT
BEJIMYMHBl  IUIOTHOCTH  TIOTOKAa  HEWTPOHOB,  MOLIHOCTH U
SHEProBHIPa0OTKM peakTopa M oOoramieHus: TomuBa. [IpomeTneBbIit
npoBai. «CamapueBas cMepTb» peakTopa. CXOICTBa M OTIMYUS B
OTpaBIEHUM peakTopa KCEHOHOM H camapueM. ComocTaBieHue
IIPOLIECCOB OTPABJICHUS SIECPHOTO PEAKTOpa KCEHOHOM U caMapHeM B
Ccllydae IPOU3BOJIFHOTO PEKUMa PaOOTBHI.

Cnoco0bl  peryJIMpoBaHusi PeakTOPOB Pa3JIMYHbIX THIIOB.
IMornomarmme crepxkHu. OOIKE TMOAXOABI K YIPABICHHUIO IETTHOM
peakiueil neneHus B saepHoM peakTope. CrocoObl peryiupoBaHUS
PEaKTOpOB  pa3iNMuYHbIX THUMOB. OG(EKTUBHOCTh  PETYIUPOBAHUS
orpaxareneMm. Kiaccubukanus nornomarommx crpexnei  (I1C).
Martepuansl u (QopmMa TONIOMIAOINUX CTepxkHEH. «Jlerkue» w
«rspxenbiey [1C.

1-2

Bopnoe peryaupoBanmne. KommeHcanus 3amaca peakTHBHOCTH H
2G(deKToB peakTHBHOCTH. JOCTOMHCTBA ¥ HEIOCTAaTKU OOPHOTO
perynupoBanus. MaTerpansHas n auddepenunanbaas 3G(HEeKTHBHOCTh
O0opHOU KHCIOTHI. D((HEeKTUBHOCT, BOAOOOMEHA B Hayajie U B KOHIIE
KaMmranuu peaktopa. CTOSHOUHAs KOHIEHTpalusi OOpPHOW KHUCIOTHI.
[110THOCTH TOTOKa HEHUTPOHOB B  MOJKPUTHYECKOM PEAKTOpE.
Temneparypa MOBTOPHOM KPUTHYHOCTH. MeToauka onpeneneHust
MyCKOBOM KOHIIEHTpAIM OOpPHOM KHUCIOTHI B coOoTBeTcTBUU ¢ AHDX
10 ronuBHOM 3arpy3ku 1 610ka POADC ¢ peakropom BBOP-1000.

1-2

Broiroparwmmue norsioruresu. Beiroparomnue nornorurenu (BIT).
TBOJIet u TBOT'u. {ud. ypaBHEHUS BBITOpaHUS U UX PELICHUS.
["omoreHnHoe u rereporeHHoe (61ouHOe) pacnonoxenue BII.

1-2

HeiiTponHo-pu3nyecKre U3MepeHus MPH IKCILIyaTalluu
siiepHOro peakropa. OOuias METoAMKa OIpeieTIeHUs] KPUTUYECKOU
3arpy3Ku MO KPUBBIM 0OpaTHOTO cyeTa. MeTo bl TpaJlyHpOBKH OPTraHOB
yTpaBiieHUs cucteMbl ynpasieHus u 3amut (OP CY3) peakropa,
KpaTKuii 0030p U UX Xapakrepuctuka. O01mas MeToInKa HOCTPOSHHUS
VMHTETpaJIbHON U T depeHIaTbHON XapaKTEepUCTHK MOTJIOMIAIOIIEr0
crepxHs. OOMIast METOAMKA OTPEICICHUS MOITHOCTHOTO H
TeMrepatrypHoro 3¢ ¢extoB u ko duireHToB peakTuBHOCTH. OO0IIas
METO/IMKa ONpe/IETICHUs OTPABICHHUS PEAKTOPa KCEHOHOM.

1-2

Ilyck peakropa. [logkpuTnyecknii, KpUTUYECKUNA U
HagkpuTnyeckuil peakrop. Ilyck peakropa: onpeneneHus,
0COOCHHOCTH, TpeboBaHus O6e3omacHoCTH. PU3NIECKUIT XOIOAHBIN U
ropsunii myck. KoHTposp napaMeTpoB IpH IyCKe peakTopa.
YIpaBieHre peakTopoM B peXUMeE IycKa. PacyeT KpuTH4eckoro
MOJIOKEHUST KOMIIEHCUPYIOLIETO CTEPKHSL.

1-2




TennoBast MOIIHOCTH peakTopa. OCTaHOB S/IEPHOI0 PeaKTopAa.
Ocraro4Hoe 3HeprosuiieseHue. OnpeneraeHue TEMIOBON MOITHOCTH
pasnnuHbiMH MeTonaMu. OctaHoB peakropa. [Iponeccel,
IIPOUCXOAIINE B PEAKTOPE MOCIIE OCTAHOBA. MICTOYHMKM OCTaTOYHOTrO
SHEPrOBBIACIECHUS B PEAKTOPAX I0CIE OcTaHoBa. Temmeparypa
noBTOpHOM KpuTnyHOCTH. Kpmsuc temmooomena [ u Il pona u ycnoBus
VX BOSHUKHOBCHHS.

1-2

IIpoueccsl, npuBoAsiMEe K HECAHKIIHOHMPOBAHHOMY BBIXO1Y
PeaKToOpa B KPUTHYECKOE COCTOSIHHE MU K POCTY PeaKTHBHOCTH
(K camo3amycky, npu aBapusix). Pabounii TeXHOJIOTHUECKUN
periaameHt sHeproOioka. [IporpaMMel peryiarpoBaHus peakTOPHbBIX
ycTaHoBOK. OmnacHble U aBapuiiHbIE PEKUMBI PaOOTHI SIEPHBIX
PEaKTOPOB C TOUYKHU 3peHUs (PU3UKU SAEPHBIX peakTopoB. CaMo3arryck
peakropa. [Iponeccel, npuBoOAAIINE K HECAHKIIUOHUPOBAHHOMY BBIXOAY
peaxkTopa B KPUTHUECKOE COCTOSHUE (K CaMO3aIycKy), IPH aBapusx WU
K POCTY pEakTUBHOCTH. TpaHcropTHOe 3ana3absiBanue. Copoc
apapuiiHo¥ 3amuThl. Brimrouenue ['I[H. Xapakrep nepexogHoro
Ipolrecca Ipy caMo3aIlyCKe peakropa. XapakTep IepexoIHOro
npoiiecca rnpu OsicTpoit aBapu. [IpoekTHBIE aBapuH, X ONACHOCTH C
TOYKH 3peHus akTUBHOM 30HBI (oTKroueHue TT', TITH, IIBJI, I'TIH,
sakpbiTue b30K u 1.1.). [loTepst TenIoHOCUTENS IEPBOTO U BTOPOTO
KOHTYPOB C TOUKH 3pEHUsI aKTUBHOM 30HBI. CUTyalluH MOTEHIIUATBLHOMN
BO3MOKHOCTH BO3ZHUKHOBEHUS SIIEPHOU aBapUH B PEAKTOPE IIPH
AKCILTyaTalluu ¥ BHE peakTopa (TpaHCIOPTHPOBKA U MeperpysKa
TOIIMBA). 3alIPOEKTHBIC aBAPUU U YIPaBICHUE UMH. AHAIN3 IPUYUH U
MOCJIEACTBUI aBapyid pa3IMYHbIX TUIIOB. AHATUTUYECKUH U
nosiHoMacmTabHbI TpeHaxeps! BIY (BITY) sneprobmoxa.
3nakoMcTBO ¢ TpeHaxkepamu Y TII POASC no ynpasieHuto
sHepro6sokoM ADC. MonenupoBaHue HECTallMOHAPHBIX MTPOLIECCOB.
[locemenue TpenupoBok onepaTuBHoro nepconana bIY (BIIY) na
nosiHoMacimtabHoM TpeHaxepe Y TIT POADC no otpaboTke HaBBHIKOB
ynpasieHus s3ueproonokom ADC ¢ peakropom BBOP-1000 B
Pa3IMYHBIX, B TOM YHCIIE aBApUNUHBIX, CUTYaIUsIX (PeKUMax).

IlepedyeHnb 1a00paTOPHBIX padoT

HaumeHnoBanue j1a00paTopHbIX padoT.

Bcero
4acoB

YuebOHoO-
MeTOoauYecKoe
odecmeyeHHe

HccretoBanme MOBEICHUS SEPHOTO PEaKTOpa MPH CKaYKO0Opa3HOM
HU3MCHCHUHN PCAKTHUBHOCTU

3,4

Hccnenoanue noBeneHus A1€pHOTO peakTopa ¢ ICTOYHUKOM HEUTPOHOB
B MOJIKPUTUYECKOM PEAKTOPE

3,4

UccnenoBanue moBeACHUS SAEPHOTO peaKTOpa MpH JIWHEHHOM BBOJIE
(BBIBOZIE) PEAKTUBHOCTHU

3,4

HccnenoBanue BiusHUsS 0OpaTHBIX CBsI3eH M MEXaHU3Ma
CaMOpPETYJIMPOBAHMS SIIEPHOTO PEAKTOpa

3,4




HccnenoBanue BAUSHUS BO3MYIIIEHUN BXOAHBIX TTApaMETPOB Ha 2 3,4
MOBEJICHUE PEAKTOpa C OOPATHBIMHU CBS3SIMH I10 TEMIIEPAType TOIIUBA U

TEIJIOHOCUTENS
JluHamMMKa peakTOpoOB IIPU OOJBIIMX CKAYKaX PEAKTUBHOCTU (HEUTPOHHbIE 4 3,4
BCIIBIILIKH)
3aI[aHl/Iﬂ JJIA CaMOCTOAITEIbHOM paGOTLI CTYACHTOB
B Yu4eOHo-
Bonpocs! 1J1s1 caMOCTOATEIBLHOTO0 H3Y4YeHH s (3a1aHUsA) q:::z MeToJHYecKoe
olecneyeHue
1 2 3
1. IlepexoaHble pouecchl B siACPHBIX peaKkTopax 1-4
JlonomHUTENbHOE H3yYEHHE MaTepHaJoB I10 KUHETHKEe peakTopoB Ha 30
OBICTPBIX HEUTPOHAX, IO KUHETUKE aKTUBHBIX 30H, 3arpykeHHbx MOKCH
TOILJIBOM.
2. PeryinpoBaHue sij/iepHBIX peaKTOPOB 30 1-4
JlononuurtenbHoe wu3ydeHue Teopuu:  OCHOBHBIE METOJbl pacueTa

A (HEeKTUBHOCTH MOTTOMIAIOUINX CTEPIKHEH, BKIIIOYAs «Cepbie» CTEPIKHHU,
UHTEPPEPEHINIO CTEP)KHEH, METOJMKH MX «B3BemMBaHUM». [loBTOpEeHMEe
MaTepuanoB Kypca «®u3uKa SIEPHBIX PEAKTOPOB» M PACUIMPEHHOE
uzydenue: IIporpaMMbl NPOEKTHUPOBAHUS, TEIJIOTHAPABIMYECKOTO U
HeHTpoHHO-(pu3nueckoro pacuera ADY. IIporpammbl (mporpaMMHBIE
KOMIUIEKCBI), IpHUMEHseMble i pacuetoB Ha ADC ¢ peakTopamy
BBOP1000: TBC-M, BUIIP-7A, IIEPMAK-A, IINMP-A. AH®X
TOMJIMBHOM  3arpy3ku  osHeproOsioka. [IpoekTHas  TOKyMeHTalus.
OKCIUlyaTallUOHHAs ~ JTOKyMEHTalus. BpINONHEHHE SAIEpHO-ONACHBIX
onepanuii Ha ADC. Pabouuii TEXHOTOTHYECKUN PETIaMEHT dHEProOIoKa.
JlomxHOCTHBIE ~ TpeOoBaHMsI M WHCTpyKUuuu. MHcTpyknum  mo
9KCIUTyaTalui 000pyIOBaHUS U TEXHOJIOTMYECKHX CUCTEM SHEProdJIoKa.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHA

[Ipn peanuzanuu y4eOHOro Mmarepuana Kypca HCIOIb3YIOTCS pa3jiMuHble 00pa3oBaTellbHbIE
TEXHOJIOTUH, CHOCOOCTBYIOIIME CO3/JaHUI0 aTMoc(hepbl CBOOOJHOM M TBOPYECKOM AMCKYCCHUU Kak
MEX]y MpernojaBaresieM U CTyJIEeHTaMHU, TaK U B CTyAeHYecKo# rpymme. Llenblo nmpu 3ToM siBIseTcs
BbIpabOTKa Yy CTYACHTOB HABBIKOB M KOMIETEHIMI, MO3BOJSIOMIMX CAMOCTOSTEIbHO BECTH
HCCIIEIOBATENbCKYIO U HAYYHO-TIEAarornyeckyo padoTy.

[Ipu u3yyeHUH TUCHUIUIMHBI IPUMEHSIOTCS CIIEAyIoIIe 00pa30BaTeNbHbIE TEXHOJIOTHH:

—KJIaCCUYECKOe JIEKIIMOHHOE 00YUYEeHUE C NCTIOIb30BAHNEM HATJISAHBIX TOCOOUI;

—TpOoBeJIeHHE JEKIUHA MPU MOIEPKKE MYIbTUMEANA;

—IpOBEJCHNE MPAKTUYECKUX 3aHATHI C pelIeHHEeM MPUMEPOB Y JOCKH, a TaK)Ke MPHU MOJACPKKE
MYJIbTUMEHNA, CAMOCTOSITEIbHOE PElIeHHE 3a/1a4 00yJarolIMMHKCS B IPUCYTCTBUU IIPETIOAaBaTEs;

—TpoOIEMHBINA TOJXO/;

—Ppa3HOYPOBHEBOE OOYUCHHE;

—CaMOCTOSITENIbHOE U3yYEHUE NUCHUIUIMHBI 00yJaIOUMMUCS MPU MOMOILIN Y4€OHBIX MEYaTHBIX U
3JIEKTPOHHBIX U3JIaHUN;



—UH(POPMAIlMOHHO-KOMMYHUKAIIUOHHBIE ~ TEXHOJOTMM  — B HHCTUTYTE  HMEIOTCA
CHEIMATM3UPOBAHHBIC TIOMEIICHHSI IJISI CAMOCTOSITENIFHOW paboThI, 000pyIOBaHHBIC MTEPCOHATHHBIMH
KOMITBIOTEPaMH C BBIXOZOM B IHTEpHET U ¢ JOCTYIOM K 3JIEKTPOHHO-OMOIMOTEYHON CUCTEME;

—UHTEPAKTUBHBIN IJI0CCAPUIL 110 TEOPETUYECKOM MEXaHHUKE,

—METOJUYECKHe YKa3aHus (B TOM YHCJIE B DJIEKTPOHHON ¢GopMe) MO pa3IuyHBIM pa3fesiaM
JUCIUTUTUHBI.

CamocrodarenbHas paboTa CTYIACHTOB MPOBOJUTCS MOJ PYKOBOJACTBOM IIpENoJaBaTelieid, c
OKa3aHWEM KOHCYJIbTAllMi W TOMOUIM IMPU MOATOTOBKE K KOHTPOJBHBIM pPa0OTaM, BBIMOJIHEHHUH
JOMaITHUX 3a/laHui

®oH/ OLIECHOYHBIX CPEACTB

@DOHJ OLIEHOYHBIX CPEACTB IO TUCIUILUIMHE O0ECIeunBaeT MPOBEPKY OCBOCHUS IUIAHUPYEMBbIX
pe3ynbTaToB 00ydeHHs (KOMIIETEHIMH W UX WHAUKATOPOB) MOCPEICTBOM MEPOIPHUITHI TEKYIIETo,
PYOEKHOTO U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMUILIUHE.

CBs3p  Mexay (opMUpYEeMBIMH KOMIIETCHIMSMH H (OpMaMH KOHTPOJII HMX OCBOCHHS
IIpe/ICTaBjIeHA B CIEAYIOLIEH Tabnulie:

HaunmenoBaunue

No Kon u HaumeHoBaHue HHIUKATOPA HaumenoBanue
/ KOHTPOJIUPYEMBIX

/o

JOCTUKCHHSI KOMITCTSHITUI OILIGHOYHOT'O CPEe/ICTBA
pazziesoB (TeMBbl)

Bxo1HO KOHTPOJIb

Bompocs! BxoaHoro
KOHTPOJISI (YCTHO)
ATTecTanms pa3eNioB, TCKYIUH KOHTPOJIb YCIIEBAEMOCTH

1 [Tepexomubie mporeccsl | 3-OIK-1, V-OIIK-1, B-OIIK-1, Brimoanenne

B SJIEPHBIX peaKkTopax 3-IIK-9, V-IIK-9, B- [1K-9 1abopaTopHbIX paboT
YeTHBIT onpoc

1 | BxoaHoii KOHTPOJIb

2 PerynupoBanue 3-OIIK-1, Y-OIIK-1, B-OIIK-1, Boinonnenune
SIIEPHBIX PEAKTOPOB 3- [IK-9, VY-TIIK-9, B-TIK-9 1ab0paTOPHBIX pabOT
VYeTHBII onpoc

HpOMe)KYTOLIHaH aTTeCTanusAa

3-OIIK-1, Y-OIIK-1, B-OIIK-1, Bomnpocsl k 3x3ameny
3-TIK-9, VY-IIK-9, B-TIK-9 (ycTHO)

1 | Dx3ameHn

BxoaHoii KOHTpPOJb TpeAHAa3HAUYeH MJis BBISBICHUS MPOOENOB B 3HAHHUSAX CTYIACHTOB U
FOTOBHOCTHU HX K TIIOJYYCHHUIO HOBBIX 3HAHWH. OHGHOLIHI)IG cpeacrea i BXOAHOI'O KOHTPOJIA
MIPEACTABIISIIOT COO0M BOMIPOCHI, KOTOPHIE 3aaI0TCS CTYICHTaM B YCTHOU (hopme.

Bomnpocsl k cobecenoBaHuI0
1. TloHsATuS: CHEKTp HEHUTPOHOB, IUIOTHOCTb HEHUTPOHOB, IUIOTHOCTh IIOTOKAa HEUTPOHOB,
IJIOTHOCTh TOKa HEUTPOHOB (TOK HENTPOHOB). dioeHc. CKOpPOCTh peakuy JaHHOTO Bua. [ImoTHOCTD
peakuuu JaHHOro BHJA (IUIOTHOCTh 3aMeJIeHus, JeleHUs U T.I.) HEUTpoHOB. Mukpo- u
MaKpPOCKOCKOIIUYECKOE CeUYeHUs. 3aKoH 1/v Uii MUKpPOCEUEHH M €ro KJIacCHUYECKOE TOJIKOBAHHUE.
JlnuHa cBoOoaHOrO npobera HEUTPOHOB. Bo3pacT HEUTPOHOB, miurHA AM(QY3UU U UIMHA MUTPALIUH.
[Tnomans murpanuu. Jlerarus. Ciabo- ¥ CHIIBHOIIOTIIONIAIONIAs HEUTPOHBI cpefia.



2. VYpaHOBBIA W TOPUEBBIA TOIUIMBHBIA IUKI. HeHTpoHHO-(DU3MYECKHE XapaKTEPUCTUKH
TOTUIMBHBIX U CBIPHEBBIX HYKIUIOB (2-4 HyKJIMIa 1o BeIOOpY mpenoaaBarens: U-233, U-235, U-238,
Th-232, Pu-239, Pu-240, Pu-241, Pu-242).

3. He#TpoHHBII KK B TEIJIOBOM SIAEPHOM peaktope. Bpems 3amemnenus u Bpems 1uddys3un
HEWTpOHOB. Bpems ku3HM mokojeHus. Dusmyeckuid cmbicn W 3HadeHue (mus BBDOP-1000)
MHOXHUTENEH opMyIIbl 4-X COMHOXKHUTENCH. YTeuka HEUTPOHOB. BeposATHOCTh M30€KaTh YTEUKH TpH
3ameieHnd. BeposTHOCTh u30exarth yreuku npu auddysuu. bamanc HedTpoHOB. DdPEeKTHBHBIN
KO3 ULUEHT pa3MHOXKEHUS HEUTPOHOB [Isi OECKOHEYHOM M KOHEYHOH cpeln. PeakTHBHOCTS.
Eaununbl u3MepeHuss peakTUBHOCTH. BiusHHEe W3MEHEHUs JMHEHHBIX pa3MepoB TOMOTEHHOTO
saaepHoro peakropa Ha Kag. 1 peakTHBHOCTD (KaueCTBEHHOE OOBSICHEHHUE).

4. Kosdpounuentsr GopMybl YETHIPEX COMHOKHUTENEH I TOMO- U T€TEPOTreHHOr0 SAEPHOTro
peaktopa. PacueT roMoreHu3upoOBaHHBIX S/IEPHBIX KOHIEHTPALMH B sUeiike (FOMOTEeHU3aIUs STYCUKH ).
Kpurepuii romoreHHOCTH (Te€Te€pOreHHOCTH). PaKTOP MPOUTPHIIIIA.

5. Koadodunment mcnonab3oBaHUs TEIJIOBBIX HEHUTPOHOB Jii TOMO- U rereporeHHoro P.
®dakTop mpourpselma. BepoaTHOCTh M30ekaTh PE30HAHCHOTO 3axBaTa Ha ypaHe-238 st romMo- u
rereporeHHoro SIP. DQQexkTuBHbII M UCTHHHBIN PE30HAHCHBIM HHTErpan mnoriouieHus. daktop
CaMOdKpaHUPOBaHUs. 3aBUCUMOCTU ¢ U O OT AMaMeTpa TOIUIMBHOW TaOJeTKH (THIa peakTopa — roMo-
reTepo).

6. ®dusnyeckne OCOOCHHOCTH TETEPOTCHHBIX SIIEPHBIX PEaKTOPOB. BiusHHE COOTHOUICHHS
«3aMeITUTEIb-TOIUIMBOY (BOJ0-YPAaHOBOTO) COOTHOIICHHUS! HA BHEITHUIA U BHYTPEHHUH OJ0K-3()(HeKThI
1 Ha 3QPEKTUBHBIN KOA(PPUIIMEHT pa3MHOKEHHSI HEHTPOHOB B sIJIEPHOM peaktope. KonmuecTBeHHbIE
XapaKTEPUCTUKU OI0K-3(pPeKTOB.

7. OOmas meroauka pemeHus aud. ypaBHeHus AUPPY3UH I aKTUBHOM 30HBI SIEPHOTO
peakTopa. Ycia0BUe KPUTHUHOCTH JJIi TOMOTEHHOTO TOJIOTO SIAEPHOTO PeaKTOpa KOHEYHBIX Pa3MEpPOB.
MartepuranbHblii 1 TEOMETPUYECKUI TAPAMETPBI U UX BEJINYMHBI, UX COOTHOLLIEHUE B PEAKTOPE.

8. Kputnueckue pasmepsl TOMOTE€HHBIX TOJBIX PEAaKTOPOB pa3JIMYHOW TIEeOMETpUH, UX
reOMEeTpUUYECKUE TapaMeTpbl, paclpeleieHre IUIOTHOCTU I0TOKa HEHTpOHOB (MJIacTHHa, cdepa,
napajuieJIenumne]], UIAHIP).

9. Kpurnueckas macca M KpUTHYECKHH 00BeM. MUHHMANBHBIH KPUTOOBEM T'OMOTEHHOTO
roJIOTO peakTopa paznuyHoil reomerpur. KosdduimenTs HEpaBHOMEPHOCTH HEHTPOHHOTO TOTOKA
JUIE TOMOT€HHOT'0 T'OJIOTO PeakTopa KOHEYHBIX pa3MepoB pasziIMuHONW reomeTpuM (IU1acTHHA, cdepa,
napajiesienune 1, HUIHHIDP).

10. ®ynkuuu orpaxarens. DKBUBAJIEHTHbIM peakTop. ODQQekTHBHas n00aBKa OTpa)kaTess.
ToHKkwHit U TONCTBIN OTpakaTenb, 0ECKOHEUHO TOJICTHIN OTpaXkaTelb.

11. ToMoOreHHbIli peakTOp € OTpakaTeleM B OJHOTPYIIIOBOM NpuUOIMKeHHU. Meronnka
MOJIy4EHUs YCTIOBUSI KPUTUYHOCTH.

12. TOMOTeHHBII peakTop C OTpaXkaTelieM B JABYXTPYIIIOBOM NpUOIIKEHHH. MeToanka
MOJIyYEHUs YCTIOBHS KPUTUYHOCTHU. Pacnipeienienne TemioBbIX HEUTPOHOB B OTpaXkarTese.

13. TemmneparypHble 3(GEeKTsl B peakTope. 3aBUCUMOCTh OT TEMIIepaTypbl MapamMeTpoB B
bopmyie 4-x COMHOXKUTENEH.

14. Beiropanue ¥ BOCHPOHM3BOJCTBO SAECPHOrO TOIUIMBA. [nyOmHa BbIropaHus. M3meHenue
M30TOITHOTO COCTaBa TOIUIMBA B aKTMBHOM 30HE peakTopa MpH ero padore. YpaBHEHHE BHITOpaHHS U
BOCIPOU3BOJICTBA SAEPHOTO TOIIMBA (YpaBHEHHS M30TONMHOM KuHeTUKH). OTpaBieHne U IJIaKOBaHUE,
rpynmnbl noiakoB. Ileperpy3km TorumBa. Kammanus tormumBa. Kammanus peaktopa. YpaHOBBIA M
TOPHUEBBIN TOIJIMBHBIN ITUKJI.



15. PeaktuBHOCTB. D dekThl peaktuBHOCTH. TOP 1 TKP 1o 3aMenIuTento U TOTUIMBY, MOPSAKA
ux Benu4yuH. Bunel kpuBbix TOP peakTopoB, WX JOCTOMHCTBA M HEAOCTATKU. 3amac peakTUBHOCTH.
CucrtemMa KOMIICHCAIMH 3araca peakTUBHOCTH B PEAKTOpaxX pa3MYHbIX THUMHOB. TpeOoBaHUS sIEpHOM
6e3onacHoctu. TemmnepaTypa MOBTOPHON KPUTHYHOCTH.

16. Oddexr [omnmepa. MomHOCTHOM © TeMHepaTypHbI 3PQEKTHl PEaKTUBHOCTH, HX
NPOSIBJICHUE M BEJIMYUHBI. bapomerpuyeckuii 1 nmapoBod 3pQeKT peakKTHBHOCTH, MX HPOSBICHUE U
BenmurHbl. OOpaTHBIE CBSI3M M CaAMOPETYJIMPOBAHUE SJICPHBIX PEAKTOPOB. TpeOOBaHUS sIIEPHOM

0C30ITaCHOCTH.
Ilkana oueHUuBaHus 00y4aK0LIErocsi HA BXOJHOM KOHTpOJIe
Bamabl
TpeOoBaHus K 3HAHUSIM, YMEHUSIM U HABbIKAM 00y4al01erocs peiiTUHTOBOI
OLIEHKH
OO0yuaromuiicss OTJIMYHO BJIaJICET OCHOBHBIMU TOHSTHSIMU MaTeMaTHKU, (PU3MKH, 5

HaqepTaTenLHoﬁ ICOMCTpUN U HH)KCHepHOﬁ l"pa(i)I/IKI/I, 3HACT U YMCCT IIPUMCHSATH
OCHOBHBIC (bOpMy'J'IBI H 3aKOHbI, MOXXCT pCHIaTh HCCTAHAAPTHLIC 3a1a4H.

OOyuaromuiicss XOpoIIo BiageeT OOJbIIEH YacTbl0 OCHOBHBIX  TMOHSITHH 2-4
MaTeMaTHKH, (U3NKH, HAYePTATEIbHON I€OMETPUN U MHKCHEPHOU rpaduKu, 3HAET
U yMEET MPUMEHSTh OCHOBHBIC (DOPMYJIBI M 3aKOHBI, BJIAJICET METOIUKOMN PEIICHHS
THUIOBBIX 33/1a4.

OOyyaromuiicss UMEET yJOBJIETBOPUTEIbHBIM YpPOBEHb 3HAHMUS MAaTEMATHKH, 1
¢u3uKM, HauepTaTENbHOW T€OMETPUM W HMHKECHEPHOH TrpaduKu, 3HAET OCHOBHBIE
(OopMyIIbI U 3aKOHBI, CIIOCOOEH pelIaTh NpocTelIIne 3a1a4n.

OOyyaromuiicss MpaKkTUYECKH HE OBJIAJIENl 3HAYUTENIBbHOM YacTbhi0 MPOTrPaMMHOIO 0
MaTepraja M He BJIAJeeT BAXHEWIINMH WHCTPYMEHTAMH MATEMAaTHUKH, (QU3UKU H
HauepTaTeNIbHOW T€OMETPUU W WHXKEHEpHOM Trpaduku, He yMmeeT pelaTh Jaxke
TUIOBBIX 33/1a4.

OuneHo4HBbIE CPeICTBA /IS TEKYLIero KOHTPOJIA
Paszgen 1
Bonpock! 1J1s1 yCTHOT0 0npoca 1mo pasaesy
DneMeHTapHOe ypaBHEHHE KUHETUKH peakTopa
MrHOBEHHbIE U 3aMa3/IbIBaOLIIe HEUTPOHBI U UX XapaKTePUCTUKU
JloJ1st BEIXO/1a TPYIIIBI CPEI BCEX TEHEPUPYEMBIX HEHTPOHOB - [3;
Bennunna HavanbHON KMHETHYECKOH sHeprun E; 3ama3/bIBalonuX HEHTPOHOB
V3MeHYHMBOCTH BETMYMHEI [5, B IIpOIecce KaMIIaHUN aKTUBHOM 30HEI
Bpewmst 3anazabiBanus
Cpennee BpeMsi )KU3HH MTHOBEHHBIX HEUTPOHOB
Cpennee Bpems KU3HH ITOKOJIEHUS BCEX HEUTPOHOB B PEAKTOPE
Ilepuon peakropa, Iepruo yABOESHUS MOITHOCTH U UX B3aMMOCBSA3b
. AuddepennnansHoe ypaBHEHHE CKOPOCTH U3MEHEHHSI MIJIOTHOCTH HEHTPOHOB
. Auddepenunanbable  ypaBHEHHS CcKopocTed u3MeHeHHs 3((EKTUBHBIX KOHLEHTpauui
MpeIECTBEHHUKOB 3aMa3/bIBalOIINX HEUTPOHOB
12. Pemenue cuctemsl quddepeHaabHbIX YpaBHEHUH KHHETUKH
13. YpaBHeHHne 00paTHBIX YacoOB
14. TlpakTuyeckoe 3HaYEHNE PEIICHUs YpaBHEHUsI 0OpaTHBIX YacoOB
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15. XapakTep mnepexoaHBIX TMporeccoB n(t) MpU COOOIMIEHWH PEAKTOpPy OTPHUIATEIBHOMN
PEaKTUBHOCTH

16. BennunHa Ha4aIbHOTO CKa4Ka IPU OTPULIATEIILHBIX PEAKTHBHOCTSIX

17. IIpenenpHBINA TEMIT CHIDKCHHSI MOIITHOCTH PEAKTOPa MOCIIE 3aBEPIICHHS HAYaIbHOTO CKavKa

18. O6mwmit xapakTep NePeXoHbIX MPOIECCOB MPH MOJIOKUTESITBHON PEaKTUBHOCTH

19. MrHoBeHHasi KpUTUYHOCTh PEAKTOpa KaK MCTOUHUK SAEPHON ONaCHOCTH

20. OcoOeHHOCTH MEPEXOAHBIX MPOLECCOB MPHU COOOLICHUN PEAKTOPY MAJIBIX PEaKTUBHOCTEH

21. OcoOEHHOCTH MEePEXOIHBIX MPOIIECCOB MPU COOOIIEHUU PEAKTOPY OONBIINX PEAKTUBHOCTEH

22. ICTOYHHUKY HEHTPOHOB B MOJAKPUTHUECKOM PEaKTOpE

23. YCcTaHaBIMBAIOWIASCS B MOJAKPUTHUECKOM PEAKTOPE IMIIOTHOCTH HEUTPOHOB

24. TlepexoHbIE MPOLIECCHI MPH U3MEHEHUSX CTETIEHH MOJAKPUTUYHOCTH PeaKTopa

25. Bpemsi IpakTHYeCKOTO YCTAHOBJICHUS MOAKPUTHYECKOW IUIOTHOCTH HEUTPOHOB B PEAKTOPE
MOCJIC U3MEHEHHSI CTETICHU TIOAKPUTHIHOCTH

26. IIponenypa CTymeH4YaToro mycka u siiepHas 0e30macHOCTh peakTopa

27. TloHsaTus o0IIETO W ONIEPATUBHOTO 3aaca PEaKTUBHOCTH PEaKTOpa

28. ®usnveckre MPOIECChl, BIMSIONIMEC HAa BEIUYMHBI M OOIIETO0 M ONEPATHBHOTO 3aIlacoB
PEaKTHBHOCTH B IIPOIIECCE IKCIUTyaTalliu peaKkTopa

29. luddepennmanbHOe ypaBHEHHE BEITOpaHUs ypaHa-235

30. DHeproBeIpabOTKa peakTopa

31. [Norepu 3amaca peaKTHBHOCTH C BBITOPAHUEM TOILTUBA

32. OCHOBHBIC XapaKTEPUCTHKH BHITOPAHUS

IIIkaja oueHUBaHUA 00yUaloLIerocst Ha onpoce
Ha ompoc mpemmaratorcss 4eTbipe Bompoca Ha YCMOTpeHue mpenojaBaTens 4. Bpems orBera Ha
Bonpoc 1-1,5 munytel. Kpurepun onenku (MakcuManbHOe KoiludecTBo OamioB — 20 OamnioB):
CTOMMOCTh OTBETA Ha Ka)bId BOMPOC cocTaBisgeT 5 6amioB. 20 0ayuioB — nMpu OTBETE Ha 4 BOMPOCA;
15 GamnoB — nipu oTBeTe Ha 3 Bompoca; 10 6anoB — mpu 0TBETE HA 2 BOIpoca; S 0ayuioB — MpU OTBETE
Ha 1 Bompoc; 0 GammoB — MpU OTCYTCTBHUM OTBETa Ha BCE BOMPOCHL. HemomHble W YacTUYHO
OIMOOYHBIE OTBETHI HA BOIIPOC MOTYT OBIThH OLIEHEHHI B 3 Oaia.

Paznen 2
Bonpocel 1J1s1 yCcTHOr0 onpoca 1o pasjaeiy

VYMeHblIeHHE 3araca peaKTUBHOCTH 34 CUET IIJIAKOBAHUS SAEPHOTO TOIUINBA
Cxema 00pa3oBaHus U yObUIM BTOPUYHOIO TOTLIIMBA
Koaddurment Bocipons3BoACTBa SACPHOTO TOTUIMBA
XapakTepuCTUKU Hanbosiee pacpoCTpaHEHHBIX BHITOPAIOLINX MOTTIOTUTENEH
@akTopsl, ONPEEIAIOLINE CKOPOCTh BeIropanus BII
XapakTep U3BMEHEHHUS PEaKTUBHOCTHU IIPU pa3HbIX criocobax pazmenieHus BIT
Bapuantse! npumenenus BII B rereporeHHOM peaktope
KpuBast sHeproBbIpabOTKH aKTUBHOI 30HBI peakTopa
OcobeHHoCTH Mpoliecca OTPaBIEHUS! KCEHOHOM
KonnuecTBeHHBIE MEPBI OTPABIICHHS PEAKTOPAa KCEHOHOM
Cxema obOpazoBaHusi U yObUIN 1¥%e u muddepeHIanbHble YpaBHEHUS! OTPABIIEHUSI pPeaKkTopa
KCEHOHOM
12.  CyTb cTalMOHAPHOTO OTPABJICHUS PEAKTOPa KCEHOHOM
13. BenuunHa cTalIOHAPHOTO OTPABIICHUS KCEHOHOM
14. 3aBHCHMOCTH CTAllUOHAPHOTO OTPABJICHUS KCEHOHOM OT MOIIIHOCTH peaKkTopa

©CooNoGar~wWNE

=
= o



15. XapakTtep pocta MOoTeph 3amaca pPEaKTUBHOCTH U3-3a OTPABJICHHS B35xe MepBOHAYAIILHO
Pa30TpaBIECHHOTO peakTopa B MEPBbIi nepuoa paboThl HAa TOCTOSHHOM YPOBHE MOIIHOCTH

16. Bpewms HacTyIUICHHUSI CTALIMOHAPHOTO OTPABJICHUS PEAKTOpa

17. TlepeoTpaBiieHHE MMOCIE OCTAHOBA PeakTopa («HoaHAS TMay)

18. CootHomenue ckopocreit B-pacmana 1351 u 135Xe B peakTope

19. MexanusM o0pa3oBaHUs «HOAHOM SIMBI» IOCJIE OCTAaHOBA

20. ®dakTopsl, ONPEICIIAIONINE XapaKTEPUCTHKH HOTHBIX SIM

21. Yewm omacha iiogHas gsma?

22. Yem MOXeT OBITh HETIPUATHA HOIHAS M ITOCIIE OCTaHOBA?

23. TlepeotpaBieHus peakTopa KCEHOHOM ITOCJIe U3MEHEHUS YPOBHS MOITHOCTH

24. XapakTep mepeoTpaBiIeHUS C IEPEX0I0M Ha 0oJiee HU3KHIA yPOBEHb MOIIIHOCTH

25. TlepeoTpaBieHue peakTopa MMOCie MOBBIIICHUS YPOBHS MOITHOCTH

26. Pacu€r nu3aMeHeHHii NOTeph PEaKTUBHOCTH 3a CUET MEPEOTPABIICHUI peakTopa

27. Cxema 06pa3oBaHMA-YOBUIA ~°Sm u auddepeHimanbHble YPaBHEHHS OTPABICHAS PEaKTopa
camapueM

28. TloTepu peakTUBHOCTH IIPH CTAIIMOHAPHOM OTPABJICHUU PEAKTOpa caMapueM

29. 3aKOHOMEpPHOCTh POCTA MOTEPh PEAKTHBHOCTU OT OTPABJICHHUS CaMapUeM JIO BhIXOJla pPeakTopa
Ha CTaI[MOHAPHBIA YPOBEHb OTPABIICHHS

30. HecranmoHapHoe TepeOTpaBICHUE peaKTopa camMapheM II0Cie OCTaHOBa («IIPOMETHEBBIH
MIPOBAI»)

31. IlepeoTpaBicHue caMapreM I0CiIe MyCKa JITUTEIBHO CTOSBIIETO PeakTopa

32. HecranmoHapHO€ TEpEOTPaBICHUE PEAKTOpa camMapHeM IOcie ITepeBoja peakropa Ha Ooiee
BBICOKHI HJTU 00JIee HU3KHI YPOBEHB MOIITHOCTH

IIkana oneHnBaHus 00y4arolerocst Ha onpoce
Ha ompoc mpemnaratorcs uyeTblpe BoIpoca Ha YCMOTpEHHE IpemnojaBatens. Bpems oreera Ha
Bonpoc 1-1,5 munytel. Kpurepun oneHku (MakcuManbHOe KojaudecTBo OamioB — 20 OamioB):
CrouMOCTh OTBETa Ha KaXJIbli BOIIPOC cocTaBisgeT 5 6ayuioB. 20 OanioB — Npu OTBETE Ha 4 BOIPOCa;
15 6annoB — npu oTBeTe Ha 3 Bompoca; 10 6anoB — npu OTBETE Ha 2 Bompoca; 5 6ajuioB — PH OTBETE
Ha 1 Bompoc; 0 Ga/wioB — TpH OTCYTCTBUM OTBETa HAa BCE BOMPOCHL. HemoyiHble W YaCTUYHO
OLIMOOYHBIE OTBETHI HA BOIIPOC MOTYT OBIThH OLIEHEHHI B 3 Oauia.

TpeGoBanns K BbINOJTHEHHIO JIA00PATOPHBIX padoT

JIabopaToOpHbIl TNPAaKTUKYM BBINOJNHSETCS B COOTBETCTBUM C TpaUKOM BBITOJHEHUS
nabopaTopHbIX paboT. O0BeM Ja0OpPaTOPHOTO MPAKTUKyMa MO JAUCIHUIUIMHE COCTaBisieT 16 4dacos,
CTYICHTBI BBIMIONHAIOT 6 nabopaTopHbix pabor. Kaxkmas naGoparopHas paboTa BBINONHAETCS
OpuragamMu B cocTraBe He Ooyiee JBYX CTyAeHTOB. Ha mepBoMm, BBOJHOM 3aHSATHM [0 CTYJIEHTOB
JIOBOJUTCS COJIepKaHNEe U KaJIeHJapHBIN IJIaH NMPOBE/IEHUS MPAKTUKYMa, YKa3bIBA€TCs YUCIIO OaJIJIOB,
KOTOpPO€ MOKET HaOpaTh CTYAEHT MPHU BBINOJHEHUU JTAOOPATOPHOIO MPAKTHKyMa B COOTBETCTBUU C
JeNCTByIONIE B By3e peHUTHMHTOBOM cucteMoil co 100-0amibHON MIKANIOH OIICHOK, MPOBOJUTCS
MHCTPYKTaX 10 TEXHUKE OE30MAaCHOCTH MPU BBINMOJIHEHUH PadoT ¢ 0()OPMIIEHUEM B COOTBETCTBYIOIIEM
xypHasie. Ha 3ToMm jke 3aHATHM NpemnojiaBaTeNb BBIJACT 3aJaHue K MepBOil sabopaTopHOi padoTe.
CTyneHThl 3HAKOMSITCS C TEOpUeEH, MOITYy4aroT JOMYCK K JlabopaTOpHOW paboTe M MPHUCTYNaloT K ee
BbINMOJIHEHUIO. Ha BTOpOM 3aHSATHM CTYAEHTHI BBHINOJHAIOT NEpBYIO JlabopaTropHyto pabory. Ha
TPEThEM 3aHIATUU CTYAEHTHI BBIOJHSIOT BTOPYIO J1JAOOPAaTOPHYIO pabOTy M OCYLIECTBISIOT 3allUTY
nepBoi aboparopHoil paboTel U T.1. MToroBoe 3aHsATHE 3aBeplIaeT J1aOOPaTOPHBIA MPAKTUKYM B
LEJIOM.

[Tepen xaxmoi abopaTopHOl pabOTON CTYAEHT CHAET KPATKUH KOJJIOKBUYM, OTpaKarolTui



YPOBEHb MPEIBAPUTEILHON TOJATOTOBKM K BBIMTOJHEHHUIO Pa0bOThL. KOJUIOKBUYM TIPOBOIUTCS B BHUJIC
YCTHOTO co0eceIOBaHUS C MPETMOAaBaATEIIEM.
B nporiecce BbImoaHEeHNs pabOTHI CTYACHT:

M3y4YaeT MO JIMTEPATypHBIM JaHHBIM ITapaMETPbl M XapPaKTEPUCTHKH HCCIEAYeMOro mnpuoopa,
oOpariast 0co0oe BHUMaHUE Ha TPEICIbHO IKCILTyaTaIlHOHHBIC TapaMeTPhI;
- COCTaBIsieT IUIAH TPOBEICHHS HKCIEPUMEHTA, OIICHMBAECT HMHTEPBAJ W3MEHEHHS H3MEPSIEMBIX
BEJIMYMH, BHIOMpAaET KOJIMYECTBO XaPaKTEPUCTHK, MOMISKANIMX H3MEPEHHIO M YHUCIO TOYEK Ha
KPHUBBIX, oOpainasi 0co0oe BHUMaHHE Ha BO3MOXKHBIC HE MOHOTOHHOCTH B UX XOJI€, COTJIACYeT IUIaH
paboThI ¢ IpenoaBareseMm;
- TOTOBHUT YCTaHOBKY K paboTe U MpOBepseT MPABUIBHOCTH MOATOTOBKH Y MPETIOAaBATENS;
- BKIIOYAeT HYXHbIe MpHUOOpPHl M BBINOJHAET 3aIUIAHUPOBAHHBIM 00BEM HW3MEpeHui, oOpamias
BHUMaHHE Ha BOCIIPOM3BOJUMOCTD PE3yIbTATOB.
- TPOBOAMT IMPEIBAPUTEIBHYIO O0pabOTKY pe3yJbTaTOB JKCIEPUMEHTa W CpPaBHUBAET HUX C
OKHU/IaeMbIMU 3HaueHUSIMHU. [IpeabsBiseT momyyeHHble JaHHbIE MTPETo1aBaTelio;
- BBIKJIIOYAET YCTAHOBKY M CJIACT €€ MPET01aBaTelllo.

Bce nannble, moyueHHbIE B X0JIe Pa0OTHI, 3aIMCHIBAIOTCS B pab04Hii TaOOpaTOPHBIN KypHAIL.
Pabounii )xypHaI 110 1a00paTOPHOMY MPAKTUKYMY BEIIETCS B OTJCIILHOW TETPAJIH.
[To xaxxmoit mabopaTopHOi paboTe B KypHAJ 3aHOCATCA:

- Ha3BaHUE paboTEHI;
- 3aJITaHKEC Ha BBITIOJIHEHUE PaOOTHI;
- IU1aH padoTHI;
- TMEpPBUYHBIC OSKCIICPUMEHTAIBLHBIC TaHHBIE B BHUAC TaOMUI[ 0e3 KaKuX-TMOO TEepecdyeToB WIIH
peoOpa3oBaHMIA;
- pe3yJbTaThl NpeABapUTEILHON 00pabOTKH NaHHBIX B 00bEMe, HEOOXOAUMOM Ui ONPEACICHHUS HX
TIOJTHOTBI ¥ HAJIC)KHOCTH.
[To oxoHYaHUM PAOOTHI TAOOPATOPHBIN KYPHAI MOAMUCHIBAETCS MPEOIaBATENIEM.
[To utoram kaxoil 1abopatopHoit paboTHl 0OPOPMIISIETCS OTUET, KOTOPBIN CAAETCS MPENoJaBaTeo0 Ha
CJIEYIOIIEM TI0CIIE BBIMOJIHEHUS JTaHHON paboThl 3aHITHH.
OTuer NOKEH BKIIOYATh:
- KpaTKOE TEOPETHUYECKOE BBEJCHHE, OTPAKAIOIIee YCTPOMCTBO, MPHUHIUN JCHCTBHUS W Ha3HAYCHHE
HCCIIeAyeMOoro mpudopa;
- 3aJIJaHKE€ Ha BBITIOJHEHUE paboThI;
- IUTaH IPOBEICHUS SKCIIEPUMEHTA;
-TEOPETHUYECKUE PACUETHI, aHAIN3 MOJTYYCHHBIX JIAHHBIX U CPaBHEHHE UX C INTEPATYPHBIMH;
- BBIBO/JIBI;
- CIIUCOK MCIOJIb30BAHHON JIUTEPATYPHI.

OueHoYHbIE CPEACTBA /ISl IPOMEKYTOYHOM ATTECTALUN
Bomnpocsl k 3k3ameny

DneMEHTapHOE ypaBHEHHE KMHETUKH PeaKTopa
MTrHOBEHHBIE U 3aI1a3/bIBAIOIINE HEUTPOHBI U UX XapaKTEPUCTUKHU
Jlo1st BBIXO/1a TPYIIIBI CPEIN BCEX TE€HEPUPYEMBIX HEHTPOHOB - [B;
BennunHa HayabHOM KMHETUYECKOM 3HEpruu E; 3ama3/ipIBaroNX HEUTPOHOB
W3MeH4YnBOCTh BETMYUHEBI [3, B ITPOIECCe KaMITaHUH aKTUBHON 30HBI
Bpewmst 3anazabiBanus
Cpennee BpeMs )KU3HU MTHOBEHHBIX HEUTPOHOB
CpenHee BpeMs )KU3HU ITOKOJIEHUS BCEX HEUTPOHOB B PEAKTOPE
[Iepuon peakropa, nepros yABOEHUS MOIIHOCTH U UX B3aUMOCBSI3b
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12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,
45.
46.
47.

48.
49.
50.
51.

. AnddepennnansHoe ypaBHEHHE CKOPOCTH U3MEHEHHSI IJIOTHOCTH HEHTPOHOB

. Auddepennmanbupie  ypaBHEHUS CKOpOCTEH W3MEHEHHs S(PQPEKTHBHBIX KOHIEHTpaUn
IIPEILIECTBEHHUKOB 3aMa3/bIBalOIINX HEUTPOHOB

Pemenue cucrems! 1uddepeHuanbHbIX ypaBHEHUH KUHETHKI

VYpaBHeHHE 00paTHBIX YaCOB

[IpakTHyeckoe 3HaUCHHE PELICHUS ypaBHEHUS OOPAaTHBIX YaCOB

XapakTtep TMEpexXOJHBIX IMporeccoB n(t) HpU COOOLICHMHM pPEAKTOpPY OTPHIATEIbHOM
PEaKTUBHOCTH

BennunHa Ha4anpHOIO CKaykKa IPU OTPULIATEIbHBIX PEAKTUBHOCTSX

[IpenenbHbIl TEMI CHUKEHUS MOLITHOCTH PEAKTOPA [10CJIE 3aBEPUICHHS HAYAJIbHOI'O CKayKa
OOmwmii xapakTep NepexoIHBIX MPOLIECCOB P MOJI0KHUTEIBHON PEaKTUBHOCTH

MrHaoBeHHas: KpUTUYHOCTh PEAKTOpa KaK HCTOYHUK IEPHON ONTaCHOCTU

Oco6eHHOCTH MEPEXOIHBIX MPOLECCOB IPU COOOIIEHUH PEaKTOPY MaJIbIX PEaKTUBHOCTEH
Oco0eHHOCTH TTEPEXOIHBIX MPOLIECCOB PU COOOIIEHNUHU PEeaKTopy OOJIBIINX peaKTUBHOCTEH
HcTouHMKH HEUTPOHOB B IOJKPUTHYECKOM PEAKTOPE

¥YcranaBiuBarooImasAcs B MOAKPUTHYECKOM PEAKTOPE INIOTHOCTh HEUTPOHOB

IlepexonHble poLecchl IPU U3MEHEHUAX CTENEHU MMOAKPUTUYHOCTU PEAKTOPA

BpeMsi nmpakTU4ecKOro yCTaHOBIIEHHs IOJKPUTUYECKON IUIOTHOCTHM HEUTPOHOB B PEAKTOPE
I10CJIE U3MEHEHUS CTETIEHU NOJKPUTUYHOCTH

IIponetypa cTyneH4aroro mycka u siiepHas 6e30IacHOCTb PeakTopa

ITonsATHs 06ILEro U ONEPaTUBHOIO 3araca peakTUBHOCTH PEaKTOpa

@du3nyeckue IMpOLECChl, BIMAIOIIME Ha BEIMYMHBI M OOIIEr0 U ONEPAaTUBHOIO 3aracoB
PEaKTUBHOCTH B IIPOLIECCE IKCILTyaTallll peakTopa

JuddepennnanbHoe ypaBHEHHE BBITOpaHus ypaHa-235

OHeproBeIpaboTKa peakTopa

[ToTepu 3anmaca peakTUBHOCTH C BHITOPAHUEM TOILJIMBA

OCHOBHBIE XapaKTEPUCTUKH BHITOPAHUS

DneMEHTapHOE YpaBHEHHE KMHETUKH PEAKTOpa

MrHOBEHHBIE U 3al1a3/1bIBAIOLINE HEUTPOHBI U X XapAKTEPUCTUKN

Jlo1st BBIXO/1a TPYIIIBI CPEIN BCEX T€HEPUPYEMBIX HEHTPOHOB - [B;

BennunHa HayabHOM KMHETUYECKOM HEPruu E; 3a1a3/ipIBaroINX HEUTPOHOB

V3MeH4YMBOCTh BETMYHUHBI [, B ITpOLIECCEe KAMIAHUN aKTUBHOM 30HBI

Bpewms 3anaznpiBanus

CpenHee BpeMs )KU3HU MTHOBEHHBIX HEUTPOHOB

CpenHee BpeMs )KU3HU NTOKOJIEHUS BCEX HEUTPOHOB B pEaKTOpE

[lepuon peaktopa, Iepro yABOEHUS MOILITHOCTH U UX B3aUMOCBSA3b

JuddepennnanbHoe ypaBHEHHE CKOPOCTH U3MEHEHUS TNIOTHOCTH HEMTPOHOB
HuddepeHnunanbable  ypaBHEHUST CKOPOCTeH M3MEHEHUS J(PQGEKTUBHBIX KOHIIEHTpAIHi
MpeIECTBEHHUKOB 3aMa3/bIBalOIINX HEUTPOHOB

Pemenue cucremsl quddepeHInaIbHbIX YpaBHEHUH KHHETUKI

VYpaBHeHHEe 00paTHBIX YacOB

[IpakTHyeckoe 3HauUeHUE PEeLICHUs ypaBHEHHUs 0OpaTHBIX 4acoB

XapakTep TMEpexXoJHBIX IMporeccoB n(t) NpU COOOLIEHMHM pPEAaKTOpy OTPHILATEIbHOM
PEaKTUBHOCTH

BenuunHa HayampHOTO cKayka MPU OTPHULATEIbHBIX PEAKTHBHOCTSIX

[IpenenbHbIi TEMI CHUKEHUSI MOLTHOCTH PEAKTOPA MOCIIE 3aBEPIICHNS HAYaJIbHOTO CKavKa
OO0t xapakTep NepexoHbIX MPOLIECCOB MPU MOJI0KHUTEIbHON PEaKTUBHOCTH

MrHoBeHHasi KpUTUYHOCTh PEaKkTopa Kak HCTOUHUK SJIEPHOI OMacHOCTU



52. OcoOEHHOCTH MEPEXOIHBIX MPOIIECCOB MPU COOOIIEHUN PEAKTOPY MaJIbIX PEaKTUBHOCTEN

53. OcoOeHHOCTH MEPEXOAHBIX MPOLECCOB MPU COOOLICHUN PEAKTOPY OONBIINX PEaKTUBHOCTEN

54. VICTOYHUKY HEUTPOHOB B IIOJKPUTHUECKOM PEAKTOPE

55. YcranaBnuBaroniasicsi B HOJKPUTHUECKOM PEaKTOpe MIIOTHOCTh HEHTPOHOB

56. IlepexoHbie TPOLECCH TIPU U3MEHEHUAX CTETICHU MOJIKPUTUYHOCTH peakTopa

57. BpeMs IpakTH4ECKOI'O YCTAHOBJIEHHS IMOJAKPUTUYECKOW IUIOTHOCTU HEUTPOHOB B PEAKTOpPE
I10CJIE U3MEHEHUS CTETIEHN OJKPUTUYHOCTH

58. Ilponenypa cTyneH4YaToro nycka u siiepHas 6e30macHOCTh peakTopa

59. IlonsTus o0UIero 1 ONepaTUBHOTO 3amaca PEaKTUBHOCTH PeakTopa

60. ®u3nyeckre MPOIECCH], BIMAIONME HA BEIWYMHBI M OOIIET0 M ONEPaTHBHOIO 3alacoB
PEaKTUBHOCTH B IIPOLIECCE IKCILTyaTallul peakTopa

61. JludbdepennnansHoe ypaBHEHHE BBITOpaHUs ypaHa-235

62. DHEeproBeIpabOTKA PEaKTOpa

63. IloTepu 3amaca peaKTHBHOCTH C BBITOPAHUEM TOTUIHBA

64. OCHOBHBIEC XapaKTEPUCTHKH BHITOPAHUS

65. 3arpyska TomnuBa B peakTop. M3mepenus npu mycke peakropa.

66. Onpenenenue 3pPeKTOB peaKTUBHOCTH MPU MyCKe peakTopa. B3BelnBaHue crep:kHEeu.

67. Dranel mycka. TpeOoBaHUS K COCTOSIHUIO PEaKTOPHON YCTAaHOBKH TIEpPE]] ITYCKOM.

68. KoHTpoJIb HEUTPOHHOTO TTOTOKA peakTopa. O0opyI0oBaHUE MTYCKOBOM M MITATHON CHCTEM.

69. M3mepeHue TerioBoi MOIIHOCTH SIIEPHOTO PEaKTopa.

70. A1b00M HEUTPOHHO-(PU3NYECKUX XAPAKTEPUCTHK PEAKTOPa

71. TexHomorn4yeckuii perjaMeHT 3KCIulyatauuu peakropa. OCHOBHBIE MIOJIOKEHUS,
MIPOTHUBOABAapUIHbIE PEANNCAHUS.

72. ABapuiinble peXXUMBI U UX BiIHMsHHE Ha peakTop. O6ecrounBanue ADC, orkmouenue ['IH,
OTKJIIOUEHHUE TYpOUH, MOTEPS TEIIIOHOCUTETIS.

73. IIporekanne u ypoku aBapuu Ha ADC Tpumaiin-Aiinenn

74. Ilpotexanue u ypoku aBapuu Ha HADC

75. IIporekanue u ypoku aBapuu Ha ADC dykycuma

IIkana oueHUBaHUs 00y4AKOILIEroCsl HA IK3aMeHe

Bbaniabl
Ouenka . .
YpoBeHb 0CBOEHHUSI MaTepHAJa pelTHHTOBOM
(crangapTHas)
OIIEHKH
TeopeTndueckoe copepKaHue AUCIUILTMHBI OCBOSHO TIOJTHOCTHIO, OTtimaHO 36-40

6e3 npo0enoB, HEOOXOAUMBIE MPAKTUYECKUE HABBIKU PadOTHI €
MaTepuajoM TMOJHOCTBIO  copmupoBanbl.  OOywarommuiics
MCUEPIIBIBAIOILE, ITOCIEA0BATENBbHO, YETKO U JIOTHYECKH CTPOMHO
W3jIaraeT Marepualy, yYMEET TECHO YBS3bIBaTh TEOPHIO C
HpaKTHKOﬁ, BJIaACCT pa3HOCTOPOHHUMH HAaBBIKAMH U IMPpHEMaMU
BBITTOJIHEHUS MTPAKTUYECKHUX 3a/la4, MpUYeM He 3aTpyJIHSETCs C
OTBETOM IPU BUJOM3MEHEHUH 3a/1aHU.

Teoperudeckoe coJiepKaHne TV CIIATUTHHBI OCBOCHO Xoportio 31-35
NPaKTHYECKH TIOJHOCTBIO, OOyYaloUIMiicsi TPaMOTHO H  TIO
CYILIECTBY H3JIaraeT Marepuall, He JOIyCKas CYIIeCTBEHHBIX
HETOYHOCTEH, [IPaBWIbHO IIPUMEHSET TEOPETUYECKUE
IMOJIOKCHHA IPU PEIICHUU IMPAKTUYCCKUX BOIIPOCOB W 3ajad,
BIaJiceT HEOOXOIMMBIMH HAaBBIKAMH W  TNPHEMaMU  HX




BBIIIOJIHCHU .

Teopernueckoe coxepkaHue AMCLMIIIMHBI OCBOEHO YAaCTUYHO, | Y JAOBIETBOpU- 24-30
0OydJaromuicsl MMEeT 3HaHMS TOJBKO OCHOBHOTO Marepuaa, TEITLHO
JOIyCKaeT HETOYHOCTH, HEJIOCTaTOYHO NpaBUIbHBIC

(GOpMyYITMPOBKH, HAPYIICHUS JIOTHUECKOW IOCIEI0BATEILHOCTH
B M3JIO)KEHUU MaTepHalla, HO IpoOesbl HE HOCAT CYLIECTBEHHOIO
XapakTepa, HEOOXOAUWMble TPAKTUYECKUE HABBIKM pabOThI ¢
OCBOEHHBIM MaTepHaloM B OCHOBHOM C(OPMHPOBAHBI, OJHAKO
OO0y4aroIuiCsl WCHBITHIBAET 3aTPYAHEHUS TMPH  PELICHUU
IIPaKTUYECKUX 3ajau.

Teopernueckoe conep)aHue AUCIHHUIUIMHBI OCBOCHO YaCTHYHO, He 0-23
00Y4JarOIIMICS JOMyCKAaeT CYLIECTBCHHbIC OMIMOKM, HE BUIUT | Y IOBIETBOPH-
B3aMMOCBSI3M TEOPUH C PAKTUKOM, HEOOXOIMMBbIE PAKTHUECKUE TEJIbHO

HaBBIKM  paboTel  He  c(HOpPMUPOBAHBI,  OOJBIIUHCTBO

NPeAyCMOTPEHHBIX ~ paboueil  mporpaMMoil  JUCHMIUIMHBI

y4eOHBIX 3a7aHui HE BBITIOJTHEHO. Heobxoauma

JOTIOJTHUTEIIbHASL CAMOCTOSITENIbHAsE padoTa HaJ MaTepuaioM
Kypca.

baner ntorosoit peﬁTHHFOBOﬁ OLICHKHU I10 JUCHUIIIIMHE «I[I/IHaMI/IKa AACPHBIX PECAKTOPOB»:

Bbanabl
(utoroBoit
. . TpeGoBanus Kk 3HAHUAM
PEUTHHIOBOM
OLIEHKH)
100-85 OTBeThl Ha TOCTaBIIEHHBIE BOIPOCH TOJHBIE, YETKHE W pa3BepHYThIE. PemeHus

3a7a4 JIOTHYHBI, JOKAa3aTeJIbHbI U JEMOHCTPUPYIOT aHAJUTUYECKUE U TBOPUYECKHE
CIOCOOHOCTH CTY/ICHTA.

84-70 JlaroTcs MOJIHBIE OTBETHI HA TIOCTABJICHHBIE BONIPOCHL. [10Ka3aHO ymMEeHuE BBIAEIATh
NIPUYMHHO-CIEACTBEHHbIE  CBsi3W.  Ilpm  pemenum  3aga4 JOMYIIEHBI
HE3HAYHUTENbHBIC OIMOKH, MCIPABICHHBIE C MOMOIIBIO «HABOJIINX» BOIPOCOB
NpernoaaBaTes.

69-60 OTBeTHl Ha BOMPOCHI M PEIICHHS MOCTABJICHHBIX 3aJlad HEJIOCTATOYHO IOJHBIE.
Jloruka ¥ mOCJIeI0BaTeIbHOCTh B PEIICHUH 3a/1a4 UMCIOT HapylieHus. B orBerax

OTCYTCTBYIOT BBIBOJIBI.
Crynent, nonyuuBimii Mmenee 60% OT MakcMMallbHOTO Oalijia 3a pasjiesl JUCHUILIAHBI WIH
IMPOMECIKYTOYHYIO aTTECTALIUIO, CHUTACTCA HEATTCCTOBAHHBIM I10 ﬂaHHOﬁ JUCHUITIINHEC.

Y4eOHOo-MeTOAMYECKOEe H HH(POPMALTMOHHOE o0ecneuyeHrue Y4eOHOM M CUMILIHHbI
OcHOBHas uTeparypa:

1. Haymog, B. 1. ®u3nueckre 0CHOBBI 0€30MMaCHOCTH SIEPHBIX PEAKTOPOB : yueOHOe mocobue /
B. WM. HaymoB. — 2-¢ wm3n. — MockBa : HUAY MHUOU, 2013. — 148 c.
https://e.lanbook.com/reader/book/75778/#3

2. Kazanckuii, FO. A. Kuneruka saepHbIXx peakTopoB. Koah@uiueHTsl peakTHBHOCTH.
Beenenue B auHamuky: yueOHoe nocooue / FO. A. Kazanckuit, S. B. Cnekennuc. — Mocksa :HUAY
MU®DU, 2012. — 300 c. https://e.lanbook.com/reader/book/75770/#2

JlonmonHuTenpHas TUuTEpaTypa:
3. MogenupoBanne GU3NIECKHUX TPOIIECCOB B SACPHBIX PEAKTOPAX: TAOOPATOPHBIN MPAKTUKYM :



https://e.lanbook.com/reader/book/75778/#3
https://e.lanbook.com/reader/book/75770/#2

yaebnoe mocodue / A. I'. Haitmymmun, 1O. b. Ueptko, M. H. Aaukun, U. U. JlebeneB. — Tomck :
TITY, 2015. — 111 c. https://e.lanbook.com/reader/book/82839/#3

4. MogenupoBanue (pU3UIECKHUX MPOILIECCOB B SAEPHBIX PEAKTOPAX: J1a00paTOPHBIA MPAKTUKYM :
yaeOHoe mocobue / A. I'. Halimymun, 1O. b. UeptkoB, M. H. Anukun, U. U. JlebeneB. — Tomck :
TITY, 2015. — 111 c. https://e.lanbook.com/reader/book/82839/#3

MarepuajibHO-TeXHUYeCKOe o0ecreuyeHue y4eOHOol JUCIMILIHHBI

JICKITMOHHBIE 3aHATHUS MPOBOJATCS B YUEOHOU ayJUTOPHUH, TpEeTHA3HAYCHHON IS TIPOBEACHUS
JIEKIMOHHBIX 3aHITUH, 3aHATHI CEMUHAPCKOTO TUIIA, TPYNIOBBIX U MHIWBUIYaTbHBIX KOHCYIIbTAIUH,
TEKYIIET0 KOHTPOJSI W MPOMEKYTOYHON arTecTanmud. AyTUTOpPUS OCHAIIEHA KOMIUIEKTOM
MYJIbTUMEIMHHOTO 000pyI0BaHusl (IPOCKTOP, SKpaH, KOMIIBIOTEP, KOJOHKH) JUIS TMPOBEICHHUS
3aHATHI C MOMOIIBIO PE3EHTALIHM.

JlaGoparopHble 3aHATHS TPOBOAATCA B Y4eOHOM ayqUTOPUM, OCHAILEHHOW MepCOHATbHBIMU
KOMITBIOTEPAMH C BHUPTYaJdbHBIM J1a0OpaTOPHBIM MPAKTUKYMOM JUJIsl BBIMOJIHEHHS] J1aOOPaTOPHBIX
paboT cornacHo TMepedHI0 JIadopaTOpHBIX paboT. AYIUTOPHUS TaKKe OCHAIEHA KOMILIEKTOM
MYJIbTHMEIUHHOTO 000pya0BaHus (IIPOCKTOP, 3KpaH, KOMIIBIOTEP, KOJOHKH) JUIS TPOBEICHHS
3aHSTHI C TIOMOIIIBIO MMPE3CHTAIUH.

Jis  caMOCTOATEIbHOW PaboOThl OOYYAIOIIMXCS HWMEIOTCS CIICIUATH3UPOBAHHBIC MTOMEIICHUS,
00OpYy/IOBaHHBIC TEPCOHATBHBIMA KOMITBIOTEpAMU C BBIXOJOM B VHTEpHET W ¢ IOCTYIOM K
ANEKTPOHHO-OMOIMOTEYHON CcHUCTEME, SIEKTPOHHOW OMOIHOTEKEe M AIEKTPOHHOW HH(POPMAIMOHHO-
o0pa3oBaTenbHOM cpesie By3a, a TakKe K JPYrUM OUOIMOTeYHBIM (hOHAAM.

YyeOHO-MeToANYeCKHE PEKOMEHIAMH [IJIsl CTYeHTOB

1. YkazaHus Ui IpOCITyITUBaHUS JTSKIUNA

[lepen HauaoM 3aHATHIT BHUMATEIHHO O3HAKOMHTHCS ¢ YIEOHBIM TUTAHOM MPOBEICHUS JICKITHHA
U CIIUCKOM PEKOMEH0BAaHHOM JINTEpaTyphl.

Ilepen mocemieHHMeM oOuYepeqHON JIEKIMHM OCBEXUTh B TMAMATH OCHOBHbBIE KOHLEHIIMU
npoiiieHHoro paHee marepuaina. [loAroToBUTH MpH HEOOXOAMMOCTH BOIMPOCH IperoaaBarento. He
HAJI0 OMacaThCsl, YTO BOMPOCHI MOT'YT OBITH TPOCTHIMH.

Ha nexumum OCHOBHOE BHUMaHME CIEAyeT YIeliATh He (opMmylraM M MaTeMaTHYeCKUM
BBIKJIaJIKaM, a COAEP KaHUIO U3y4aeMbIX BOIIPOCOB, ONPEAETICHNUSIM U MIOCTAHOBKAaM 3a]1ady.

B mpouecce n3ydeHust JIEKIMOHHOTO Kypca HEOOXOAUMO IO BO3MOYKHOCTH YacTO BO3BPAIIATHCS
K OCHOBHBIM TIOHSITHSIM M METO/IaM PEIIeHHs 3a1a4 (37eCh BO3MOXKEH BBHIOOPOUHBIA KOHTPOJIb 3HAHUH
CTYZCHTOB).

XKenatenbHO MCMONB30BaTh KOHCHEKTHI JIEKIMH, B KOTOPBIX MCIOJb3YETCS MpPHUHSATas
MperoiaBaTesieM CUCTeMa 0003HAYCHHH.

st Oomee mOApPOOHOTO W3ydeHHWsS Kypca Cleayer pabdoTaTh € PEKOMEHIOBAaHHBIMH
JUTEPATyPHBIMU HCTOUHUKAMH U BHOBb IMOSIBIISFOLIMMHUCS UCTOUHUKAMH.

2. Yka3aHus JUIsl BBIOJIHEHUS T1a00paTOPHBIX paboT

Cobmoate TpeOOBaHMSI TEXHUKH O€30MacHOCTH, MJIi 4Yero MpociIyliaTb HEOOXOAUMbIE
pa3bsICHEHUS O TPABIWIIBHOCTH TIOBEJCHHUS B JIAOOPATOPHUH.

[lepen BbIIOIHEHHEM JIAOOPATOPHOU PabOTHI MPOBECTH CaMOCTOATENBHO MOATOTOBKY K padoTe
M3YYUB OCHOBHBIE TEOPETHUECKHE MOJIOKEHHs, 3HAHWE KOTOPBIX HEOOXOIUMO MJISi OCMBICIEHHOTO
BBITIOJTHEHUST PAOOTHI.

B mpomecce BwImoMHEHHS pabOTHI CiEAyeT MOCTOSHHO OOIIAThCS C MperojaBaTesieM, He
JIOMyCKasi O BO3MOYKHOCTH HEMPABUJIbHBIX ACHCTBUI.

OCHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTOB HE00X0IMMO 3a(h)UKCHPOBATh B MMCHbMEHHOM BHUJIE.


https://e.lanbook.com/reader/book/82839/#3
https://e.lanbook.com/reader/book/82839/#3

[Ipu cmaue 3adera 1Mo paboTe MOATOTOBUTH OTYET O MPOJAEIAHHON paboTe, TNie JOHKHBI OBITh
OTpa’kKeHbI OCHOBHBIC PE3YIbTATHI M BHIBOJIBI.

3.Yka3aHus 1715 BBIIOJIHEHUS CAMOCTOSITENIbHON paOdOThI

[TonyuuTts y mpemnogaBaTelns 3aJlaHUE M CIHCOK PEKOMEHJOBAaHHOH swureparypbl. M3ydenue
TEOPETUYECKMX BOIIPOCOB CJEAYEeT MPOBOJUTH IO BO3MOXKHOCTH CaMOCTOSITENIBHO, HO MpH
3aTpyJHEHHSIX 00paIIaThes K MPEenoaBaTelto.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJICTAHHON padoTe.

[Ipu BeIMOIHEHNH (HPOHTANBHBIX 33JJaHUM IO YCMOTPEHUIO MpernoiaBareis padoTa MOKET ObITh
olleHeHa 0e3 MHCbMEHHOTO OTYEeTa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHI, MPH YCJIOBUU
aKTUBHOHM CaMOCTOSATEIHHOU PabOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

MeToanuyeckne peKOMeH AN J1JIM NpernojgaBaresiei

1. Yka3zanus 15 IpOBEAECHUS JIEKIUI

Ha mnepBoil BBOAHON Jiekuuu clenarb oOmMi 0030p colep)kaHus Kypca U OTMETHTb HOBBIE
METOJIbl M TOIXOJbl K PELICHUIO 3aJad, pPacCMaTpUBAaEMbIX B Kypce, IOBECTH J0 CTYyIEHTOB
TpeboBaHus Kadeapbl, OTBETUTH Ha BOMIPOCHL.

[Ipy moAroToBKe K JIEKIIMOHHBIM 3aHATHUAM HEOOXOAMMO MpOAyMaTh IUIaH €ro MpOBEACHMUS,
COJIEP/)KAHUE BCTYNHUTEIbHOM, OCHOBHOW M 3aKJIIOYUTEIBbHOW 4YacTH JIEKUHUH, O3HAKOMHUTBHCA C
HOBUHKaMHU Y4eOHOI U METOAMYECKON JUTEpaTyphl, MyOIUKAIUIMU IEPUOINIECKON TIeUaTH 1Mo TeMe
JeKUMOHHOTo 3aHsaTus. l[lepen H3MOkKEHHEM TEKYIIero JIEKIIMOHHOTO MaTepuaia HallOMHHUTh 00
OCHOBHBIX HUTOrax, JOCTUTHYTBIX Ha MNpeAblaymux jekuusx. C 3Toi Lenablo 3aJaTh HECKOJIbKO
BOIIPOCOB ayAUTOPUU U OCYILIECTBUTH BEIOOPOUHBIN KOHTPOJIb 3HAHUS CTYICHTOB.

B Xone neKUMOHHOTO 3aHATHS MpEINojaBareib MOJKEH Ha3BaThb TeMY, Y4eOHBIE BOIPOCHI,
O3HAKOMHTH CTYACHTOB C IMEPEUYHEM OCHOBHON U JOMOJHUTEIHHOU JUTEpPATyphl MO TEME 3aHATHUA.
PackpeiBasi copepxaHue y4eOHBIX BONPOCOB, AKIIEHTUPOBAThb BHMUMAHME CTYJEHTOB Ha OCHOBHBIX
KaTEeropusix, SIBICHUAX U Ipolieccax, OCOOEHHOCTSIX MX MpoTeKaHus. PackpbiBaTh CYIIHOCTh H
COJIep>KaHue PA3IUYHBIX TOUEK 3PSHUS U HAYYHBIX MOJIX00B K OOBSICHEHHIO T€X WIIM WHBIX SIBJICHUH U
ITPOLIECCOB.

Crnenyer apryMEeHTHPOBAHO OOOCHOBATH COOCTBEHHYIO IMO3HIIMIO TIO CHIOPHBIM T€OPETHUYECKUM
Bonpocam. IlpuBoauTh mnpumepbl. 3adaBaThb MO XOJAy H3JIOKEHUs JIEKIIMOHHOIO MaTepuaia
PUTOpPUYECKHE BONPOCHI M CaMOMY JaBaThb Ha HHUX OTBET. OJTO CHOCOOCTBYET aKTHUBH3AIUH
MBICJIUTEJIbHOW JESATENBHOCTH CTY/IEHTOB, NOBBIIMICHHI0 MX BHUMAaHUS M HMHTEpeca K MaTepHhailry
JeKuuu, ee cojepkaHuto. llpernonaBarens OMKEH PpPYKOBOIUTH pabOTON  CTYIEHTOB IO
KOHCIEKTUPOBAHUIO JIEKIIMOHHOIO MaTepuana, MOJ4epKUBaThb HEOOXOJUMOCTh OTpPAKEHUS B
KOHCIIEKTaX OCHOBHBIX TOJIOKEHUH M3ydaeMOil TeMbl, 0CO00 BBIAEINsAA, KaTeropuaibHbIi anmapar. B
3aKJIIOUUTENBHON YacTH JIEKIIMH HeoO0XoAuMmo chopMmynupoBaTh OOIIME BBIBOABI IO TEME,
pacKpbIBaIOIINE COJEP>KaHUE BCEX BOIPOCOB, IMOCTABIEHHBIX B JIEKINH. OOBIBUTH IJIaH OYEPETHOTO
MPAKTUYECKOIO 3aHATHS, AAaTh KpaTKUE PEKOMEHJAIMU IO TMOJrOTOBKE CTYIEHTOB K 3aHSTHIO.
Onpenenutb MECTO M BpeMsl KOHCYJbTAllMU CTYAEHTaM, MOKENABIIMM BBICTYIIUTH Ha 3aHSATUU C
JOKJIagaMu B pedepaTaMu.

Ha mocnenneit nekimuu yaenuTh BpeMs il o0O3opa HamOosiee BaXKHBIX —TOJOKCHHM,
PaccMOTPEHHBIX B Kypce.

2. YkazaHus 175 MpoBeACHUS J1a00paTOPHBIX 3aHATUH.

Cobnronate TpeOOBaHMS TEXHUKH O€30MacCHOCTH M NMPOBOAUTH HEOOXOIMMBIE Pa3bsICHEHUS O
MPaBWJIbHOCTH MOBEACHUS B TaOOPATOPUH.

[lepen BbIMoNHEHHEM Ja0OPATOpPHOM pabOThl MPOBEPUTH CTENEHb TOTOBHOCTH CTYAEHTOB,
HallOMHHUTb U OOCYIUTHh OCHOBHBIE TEOPETUYECKHE IOJIOKEHUS, 3HaHHE KOTOPBIX HEOOXOAMMO MAJis



OCMBICJIEHHOTO BBIITOJIHEHUS PaloT.

B mpouiecce BhIMOTHEHHS paOOTHI ClieAYeT MOCTOSHHO OOIIATBCS CO CTYIEHTaMH, HE JOIMyCKas
10 BO3MOKHOCTH UX HEIPABUIIbHBIX JECHCTBUU.

TpeboBatb, yTOOBI OCHOBHBIE PE3YJIbTAThl SKCIIEPUMEHTOB ObLIH 3a(pUKCUPOBAHBI CTYJACHTAMU B
MMCbMEHHOM BHJIE.

[Ipu mpueme 3adera mo pabore TpeOOBaTH OTYET O MPOJACTAHHOW padoTe, T JOJDKHBI OBITh
OTpPa)K€Hbl OCHOBHBIE PE3yJIbTAThI U BHIBOJIBI.

3.Yka3zaHus o KOHTPOJIIO CAMOCTOSITEIbHON pabOThI CTY/IEHTOB

[Io ycmoTpenuio mpemnojaBaTelis 3aJaHHME Ha CaMOCTOATENbHYI0 pPabOTy MOXKET ObITh
WHIVUBUIYTBHBIM WA (DPOHTATHHBIM.

[Ipu rcronbp30BaHUYM WHIWBUIYATbHBIX 3aJaHU TPEOOBATh OT CTYICHTAa MUCHMEHHBIA OTUYET O
MIPOJIeJIaHHO padoTe.

[Ipn npuMeHeHUN (POHTAIBHBIX 33aJJaHU BECTH KOJUIEKTHUBHBIE OOCYKIIEHHUSI CO CTyAEHTaMU
OCHOBHBIX TEOPETUYECKUX MOJIOKECHUI.

C menmpl0  KOHTPOJISE KAuecTBAa  BBINIOJHEHUS  CaMOCTOSITEIIBHOH  paboThl  TpeboBaTh
WHIUBUAYAIbHBIE OTYETHI (JOMYCTHMO BMECTO MHUCHMEHHOTO OTYeTa NMPUMEHATHh WHIUBUIYyaJIbHbIC
KOHTPOJbHBIE BOIIPOCHI).

[IporpamMma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HUAY MUDU u yueOHBIM
IJIAHOM OCHOBHOHM 0Opa3oBaTenbHOM mporpammbl o crneuuanbHocTu 14.05.02 ATOMHBIE CTaHIUU:
MPOEKTUPOBAHUE, IKCIUTYaTALUS U UH)XUHUPUHT

PaGouyto nporpammy coctaBui mpog. ////;i _—_—UYepHoBa H.M.
o~
Penensent: nouent 2 V ITonropuos A. A.
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[Iporpamma omo6pena nHa 3acenanuun YMKC 14.05.02 AT(}il,\IlﬂHe CTaHIIMU: IPOECKTUPOBAHMUE,
sKcrutyatanus 1 uHXUHUpUHT oT 04.07.2023 roga, mpotokost Ne6.

[Ipencenarens yueOHO-METOAUYECKOW KOMUCCUU Mareppamos P. A.




