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dopMma 00y4eHust
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]_ICJIL OCBOCHUA ITUCHUIIJINHBI

Ienbro U3ydyeHus JUCLUIUIMHEI SBJISETCSl OBJaJeHUE OCHOBaMHU (PU3NYECKOH TEOPUU STEPHBIX
PEaKTOpOB, OCHOBAMH (PU3MUYECKUX PACUYETOB PEAKTOPOB PA3IMYHBIX THIIOB C YYETOM UX HEHTPOHHO-
¢u3nvyeckux OCOOCHHOCTEH, a TaKKe METOJaMH SKCIIEPUMEHTAIBHOTO OIpENeNIeHUs HEKOTOPBIX
XapaKTEPUCTUK PEAKTOPHBIX CPE/l U YCTAHOBOK.

3a1aun U3y4eHUs JUCLUIUINHBL:

- TOJYYCHHE CTYACHTaMU 3HAHWUK 0 OCHOBHBIM BONpOCaM (U3NYECKON TEOPHH SIEPHBIX
peakTopoB  (TeOpusi KPUTUYECKHX DPa3MEpOB, TEOpUsS TE€TEPOreHHOr0  peakTopa, (u3MKa
HECTAllMOHAPHBIX IIPOLIECCOB B SIIEPHBIX PEAKTOPAX),

- O3HAaKOMJIEHHE C MeToJaMH (PU3UYECKOro pacueTa SAEpPHBIX PEAKTOPOB pPA3HBIX THUIIOB,
(U3NYECKOTr0 peaKTOPHOI'0 3KCIIEPUMEHTA.

,HI/ICHI/IHJ'II/IH& H3y4acTCA B COOTBCTCTBUU C HpO(i)eCCI/IOHaJ'IBHI)IMI/I CTaHAapTaMu:
- 24.032. CnenuaaucT B 00JaCTH TETUIODHEPTETUKH (PEaKTOPHOE OTICIICHHE);

-24.033. Cpneumanuct B OO0JIACTH KOHTPOJIBHO-MU3MEPUTEIBHBIX MPUOOPOB U aBTOMATUKU
ATOMHOMW CTaHIIMH.

MecTto pucuuiiuHbl B ctpykrype OOII BO
W3yuenne OUCHMIUIMHBI «/[MHaAMMKa SEpHBIX pEakTOpPOB» TPeOyeT OCHOBHBIX KOMIIETEHIIHH,
3HaHU, yMEHUI U HaBBIKOB 00y4Jarouerocs, chopMUpOBaBILIUXCS IPU 00YYEHUH IO AUCLUIUINHAM:
—  Teopus nepeHoca HEUTPOHOB;
—  spaepHas QU3HKa;
— ¢bu3nKa SAepHBIX PEaKTOPOB;
—  YpaBHEHHUS MaTeMaTHYECKOW (DU3HKH;
— NMUHEeWHas anreopa.

B xone usydyenus nucuumiiuHbl «J{MHaMUKa SAEpHBIX PEAKTOPOB» OOydaroUMiics MOIydaeT
3HAHMS, YMEHMS U HaBBIKM IS YCHEUIHOTO M3Y4EHHs CJIEeIyIOUMX AUCHMIUIMH: SnepHble
JHEPrEeTUYECKUE PEAKTOPBI.

O06oO1eHHbIe  TpyAOBbIe (QYHKIIMH, KOTOPHIE CMOKET TIOJHOCTHIO WM  YaCTUYHO
MIPOJIEMOHCTPUPOBATH CTYIEHT IPU OCBOCHUU JAHHOW AMCLUILINHBIL:

— B COOTBETCTBMM € HpodeccHoHaNbHBIM cTangapToM «24.032. Cneuumanuct B 006jacTu
TEIUIO3HEpreTHKH (peakTopHoe otaeneHue)»: B/01.7. Obecnedyenue B3auMoOJEHCTBHS B Hpoliecce
WHXEHEPHO-TEXHUUECKON  MOAJNEpKKM  TIpU  OIKCIUIyaTalldhd  pPEaKTOPHOIO  00OpYAOBaHMS,
TEXHOJIOTHYECKUX CHCTEM, OCHOBHBIX (POHIOB peakTopHOro otaenenus ADC;

— B COOTBETCTBUM € MpodeccuoHanbHbIM cTaHgapToM «24.033. Cnenuanuct B 06jacTu
KOHTPOJIbHO-U3MEPUTENBHBIX NPUOOPOB U aBTOMATUKU aToMHO# ctanuum»: C/01.7. Opranusauus u

KOHTPOJTb BBITIOJTHEHUS MIPOU3BOJICTBEHHBIM TOAPA3JIeICHHEM paboT 1Mo 00eCIIeUeHHIO dKCILTyaTaluu
CH, CA u annapatypsl CY3 na AC.

Komnerenuuu oOyuawmerocs, (opmupyembie B pe3yJbTaTe OCBOCHHS
AUCUHMILTHHBI

B mporecce ocBoeHHMS MaHHOW NHUCHMIUIMHBI Yy CTyA€HTa (DOPMUPYIOTCS CIEIYIOIINE
KOMIICTCHIIUU
obmenpodeccuoHanbHbIE

Kon
HaumenoBanue
KOMIIETe WHAuKaTOphl JOCTIKEHHUSI KOMIIETECHIHH
KOMITETEHITHH
HITUH
OIIK-1 CriocoOeH UCToJIb30BaTh 3-OIIK-1 3HaTh: 0a30BbIE 3aKOHBI €CTECTBEHHOHAYYHBIX




0a30BbIE 3HAHUA
eCTeCTBeHHOHay‘-IHLIX
JUCLUIIINH B
npoheCCHOHATBHON
ACATCIIbHOCTH, HpI/IMeHSITb
METOAbI MATECMATUYCCKOT' O
aHaJIM3a ¥ MOJICIIMPOBAHHUS,
TEOPETUYECKOTO U

JUCLUIUINH; OCHOBHBIE MAaTEMAaTUUECKHE 3aKOHBI;
OCHOBHBIE (PU3UYECKHE SIBICHUS, MPOIIECCHI, 3aKOHBI 1
TpaHULbI UX

MIPUMEHUMOCTH; CYIIHOCTh OCHOBHBIX XUMHYECKUX
3aKOHOB U SIBJICHUM; METO/Ibl MATEMAaTUYECKOTO
MOJICJIMPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIIEeI0BAaHUS

V-OIIK-1 YMeTh: BbIABIATh €CTECTBEHHOHAYUYHYIO

(1 SIDY).

YCTaHOBKAaxX W Ha

ATOMHBIX CTaHIIUAX.

9KCIIEPUMEHTAILHOTO CYIIHOCTb ITPOOJIEM, BO3HUKAIOIINUX B XO/I€
UCCIIEIOBaHUS npoeCCUOHATTLHON IEATENIbHOCTH, IPUBIIEKATH JUIS UX
peleHHs] COOTBETCTBYIOIUI (PU3UKO-MaTEMaTHUYECKUI
anmapar
B-OIIK-1 Bnagers: MaTeMaTHYECKUM aIllapaToM
U1 pa3pabOTKH MO/IETIeH IPOIIECCOB U SIBJICHUH,
peleHusl MPaKTUYECKUX 3a1a4 Npo(ecCHOHaNbHOM
NesITebHOCTH; HaBBIKAMU MCII0JIb30BAaHHUSI OCHOBHBIX
o01medu3nyecKrx 3aKOHOB U IPUHLIUIIOB
npodeccuoHabHBIC
3anauu
. Konn
npodeccuoHaIbHON OOBexT um WHanKaTopsl JOCTHKEHUS
JeSITEIIbHOCTH 00acTb 3HaHUS HAHMCHOBAHMIE KOMIIETEHIIUH
KOMIIETEHIIUH
(3LLA)

Ananus nponeccoB | CoBpeMeHHas ITK-9 Cnocoben 3-11K-9 3natp npaBuna u

B SIEPHBIX JIEKTPOHHAs aHaAJIM3UPOBATh HOPMBI B aTOMHOI1 3HEpreTUKe,

HEPreTUYECKUX CXEMOTEXHUKA, HEUTPOHHO- KpuTepun dPPEKTUBHON U

YCTaHOBKAX C JJIEKTPOHHBIE ¢dusnueckue, 6e3omacHoit paboTsl DY

LeJIbI0 O0ECTIEUeHUs | CUCTEMBI siIepHbIX | TexHojorundeckue | Y-IIK-9 ymers ananusupoBath

uX 3QGEKTUBHON U | U PU3UUECKUX IIPOLIECCHI U HEUTpOHHO-(U3NYECKHE,

Oe3omacHoOi YCTaHOBOK, AITOPUTMBI TE€XHOJOTMYECKHE MPOLIECCH] U

paboThI; CHUCTEMBI KOHTpOJIS, AJITOPUTMBI KOHTPOJIA,

o0ecnieuyeHue aBTOMATU3UPOBAHH | YIIPABICHUS U yIpaBJieHUs U 3auThl DY

AJIEPHOU U Or'0 YIpPaBJICHUSA 3amuThl DY ¢ B-TIK-9 Bnanets MeTogamu

paluaMOHHON SIIEPHO - LEIbI0 aHalin3a HEUTPOHHO-

0€30MacHOCTH NIPU | GU3NYECKUMU o0ecrieyeHus ux (bu3nYecKux u

AKCIUTyaTallu YCTaHOBKaMH. 3¢ (deKTUBHON U TE€XHOJOTMYECKUX IPOIIECCOB B

AJIEPHBIX AnepHsle, Oe3onacHoi A0Y.

HHEPreTUUECKUX XUMHYECKHE U paboThI

YCTaHOBOK, a TAK)KE€ | TEIUIOBBIE

pu OOpaIICHUH C MPOLECCHI,

AJIEPHBIM TOIUIMBOM | IIPOTEKAIOLIUE B

U PaIUOAKTUBHBIMU | SAEPHBIX

orxonamMu Ha ADC | SJHEpreTUUYECKUX




33[[21‘11’[ BOCIIUTAHUMA, P€AJTU3yEMbIC B paMKaX 0CBOCHHUA TUCHUILIMHDbI

Hanpasnenue/ Co3nanne Hcnoans3oBanue Bosieuyenne B
ey YCJIOBHIA, BOCIIUTATEJIbHOI'0 MOTEHIHAJIA | PA3HOILIAHOBYIO
o0ecreyuBaOIIUX | Y4eOHBIX IHCIUIIINH BHeEY4eOHYI0
AeSITeJIbHOCTh
IIpodeccuonans | - GopMupoBanue Hcnons3zoBanue 1.Opranuzanus
HOe U TPYAOBOe | IIIyOOKOro BOCIIMTATEIBHOIO IOTEHIINAJIA Hay4yHO-
BOCIIUTAHHE IIOHVMAaHHUS JUCLUIUINH MPAKTUYECKUX
COLIMAJILHOM POJIM | €CTECTBEHHOHAYYHOI'O U KOH(epeHIHii 1
npocdeccun, obuienpodeccuoHaIbHOro BCTpEY C BEAYLIUMU
MO3UTUBHON U MOJYJISL JUISL: cHeUaIucTaMu
AKTHUBHOMU - (opMHUpoOBaHUS TO3UTUBHOIO | IPEAIPUITUN rOpoaa
YCTaHOBKHU Ha OTHOUICHHUS K podeccuu U BETepaHaMu
LIEHHOCTHU MHXXEHepa (KOHCTPYKTOpa, aTOMHOM OTpPACIIH.
n30paHHOM TEXHOJIOTa), MOHUMAaHUs €€ 2. Opranu3zanus u
CHEUAJIbHOCTH, COLIMAJIHOW 3HAYMMOCTHU U POJIM | IIPOBEACHUE
OTBETCTBEHHOI'O B 00IIIECTBE, CTPEMIICHUS MPEAMETHBIX
OTHOLIEHHUS K cle10BaTh HOPMaM OJIUMIINAJ U y4acTHe
npoecCHOoHaNBHO | MPOQPECCUOHANBHON ITUKH B KOHKYypCax
i 1edTenbHOCTH, IIOCPEACTBOM KOHTEKCTHOTO npodeCcCHOHATHLHOTO
Tpyny (B14) oOydeHus, peleHus MPakTUKO- | MacTepCTBa.
OPUEHTHUPOBAHHBIX 3.Yuactue B
CUTYallMOHHBIX 3a]1a4. €XKErOAHBIX aKIIMIX
- (hpopmupoBaHUS yCTOMUNBOTO CTYJEHUECKHUX
uHTEepeca K Npo(hecCHOHATBHOM | CTPOUTENBHBIX
JeSITeTbHOCTH, CIIOCOOHOCTH OTpS10B
KPUTUYECKH, CAMOCTOSITEIbHO
MBICIIUTh, [IOHUMATh
3HaYUMOCTb IIpodeccun
MIOCPEACTBOM OCO3HAHHOTO
BbIOOpa TEMaTUKH MTPOEKTOB,
BBITIOJTHEHUS IPOEKTOB C
nocienyomei myoamyHon
MpE3EHTalNEN pe3yIbTaTOB, B
TOM 4Hciie 000CHOBaHMEM MX
COLIMAIbHON U IMTPAKTHYECKON
3HAYUMOCTH;
- popMUpOBaHUS HABBIKOB
KOMaHJHOU paboThl, B TOM
YHCIIe PeaTu3allii Pa3InIHbIX
IPOEKTHBIX poJielt (Jmuaep,
HCIIOJTHUTEIb, aHAJIUTUK U TIP.)
MIOCPEACTBOM BBINOJTHEHHUS
COBMECTHBIX ITPOEKTOB.
Ipodeccuonans | - opmupoBanue Hcnons3oBanue 1.Opranusanus
HO€ M TPY/I0BOE | IICUXOJOTHYECKONW | BOCIIMTATEIbHOIO MOTEHIIMANA Hay4yHO-
BOCIIUTAHHE TOTOBHOCTH K JUCLUIUINH MIPAKTUYECKHUX
MpoeCCHOHAIBHO | 00mIenpodeccuoHaIbHOTO KOH(epeHIHii 1
1 IEeATEIbHOCTU IO | MOZYJIS IS BCTPEY C BEAYIINMHU
n30paHHOI - popMHUpPOBaHUS YCTOMUNBOTO | CTHICITHATHCTAMH
npodeccuu (B15) | unTepeca Kk npoecCHOHAIBHOM | MpeInpUsTHil ropoaa




NeATEIbHOCTH, TIOTPEOHOCTH B U BeTEepaHaAMHU
JOCTHIKEHUU PE3y/IbTaTa, aTOMHOMW OTpPACIIH.
NOHUMaHUs QYHKIMOHAIBHBIX | 2. Opranuzanus u
o0s3aHHOCTEN U 3a/1a4 IIPOBEICHUE
n30paHHON MPO(HECCHOHATFHON | IPEIMETHBIX
ACATCIIBHOCTH, YYBCTBA OJIMMIINAJ U y4aCcTUuce
npodeccuoHaTbHON B KOHKYpCax
OTBETCTBEHHOCTH Yepe3 npodeCcCHuOHATHLHOTO
BBINIOJIHEHUE y4EOHBIX, B TOM MacTepCTBa.

YHCIIe MPAKTUYECKUX 3a1aHuid, | 3.Yyacrtue B
TPeOYIOIUX CTPOTrOro ©KETOTHBIX aKIHIX
C06HIOIICHI/IH IMpaBUJI TCXHUKU CTYACHYCCKUX
0€301MacHOCTH ¥ MHCTPYKIHN 10 | CTPOUTEIBHBIX
pabote ¢ 06opyaoBaHUEM B OTpSI0B

paMKax J1abopaTOpHOTO

[IPAKTUKYMa.

Crtpykrypa u coaepkaHue y4eOHOM AU CHUTLIHHBI
JucnunnuHa npenogaercs cTyneHtam B §-oM cemectpe. OO0mmIas Tpy10eMKOCTh AUCHUTUTHHBI
cocTaBisieT 3 3aueTHBIX enuHuIbl, 108 ak. gacos.
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1 ITepexonnblie nmpoueccsl B AACPHBIX YO 30
peakTopax
BBenenune 4 2 -
SnepHblii peakTop Kak OOBEKT yIpPaBICHUS 12 | 2 4 | -
Kunernka simepHoro peaktopa Oe3 yuera| 8 2 2 | - 4
3ana3pIBarOIINX HEUTPOHOB
4 |KuHeTWKa SJIEpHOTO peakTopa ¢ ydeToMm| 8 2 2 | - 4
3ara3/bIBAIOLINX HEMTPOHOB MpPH CKaykKax
peakTUBHOCTH O6e3 0OpaTHOIl cBs3M |
5 |Kuneruka sgepHoro peakrtopa ¢ yuyetoMm| 8 2 2 | - 4
3aIa3pIBAIONINX HEHTPOHOB B Pa3IMYHBIX
ciydasix 6e3 oOpaTHoit cBsizu 11
6 |Kuneruka simepHoro peaktopa ¢ ooparaeiMu| 10 | 2 2 | - 6
CBSI3AMU
7 |M3MeHeHHEe M30TONMHOIO COCTaBa aKTHUBHOH| 6 2 - | - 4
30HBI




2 PerynupoBaHue siiepHbIX peakTOpPOB YO 30
8 |CrnocoOsl peryarpoBaHus peakTOpOB 8 4 - |- 4
pa3nuyHbIX THUNOB. [lornomaonme cTepKHI
9 |bopHoe peryiaupoBaHue 6 2 - - 4
10 |Beiroparomiye norIoTUTENN 6 2 - |- 4
11 |HeiirponHo-(puzndeckue u3MepeHus T1pu| 6 2 - |- 4
IKCILTYaTallUH SACPHOTO PeaKkTopa
12 |ITyck peakTopa 6 2 - - 4
13 |TemnoBas MomHOCTH peakTopa. OctaHoB| 8 2 - - 6
SIIEPHOTO peakTopa. OcrarouHoe
SHEProOBBICIICHUE
14 |[Ipoueccsl, MIPUBOISIINE k| 12 | 4 4 | - 4
HECAaHKIIMOHHUPOBAHHOMY BBIXOJY PEaKTOpa
B KPHUTHYECKOE COCTOSIHUE WM K POCTY
peakTHBHOCTH (K  caMo03amycKy, IpH
aBapusix)
DK3aMeH 40
HUTOI'o| 108 | 32 | 16 | - | 60 €] 100
ConeprxxaHue JIEKIIHOHHOTO Kypca
Yu4eOHo-
Tembl JIeKUMU. Bcero
MeToAnYecKoe
Bonpocsl, oTpadaTbiBaeMble HA JIEKIHH 4acoB
ol0ecrieyeHune
1 2 3
BBenenme. IlpencraBnenue mnpenogaBatens. MecTo TUCIUILIAHBI 2 1-2

cpenu crenuaibHbIX AUCHUIUIMH crenuanbHocTH ADC. CrpykTypa
Kypca. PekoMeHayeMass OCHOBHas M JIOMOJHUTENbHAs JHUTEpaTypa,
PEKOMEHlyeMblE  HWHTEpHET-UCTOYHUKU.  Jlucummuuuel  «Teopus
nepeHoca HEUTpoHOB» U «DHU3MKa SACPHBIX PEAKTOPOB» Kak Oa3za
KUHETUKU SIIEPHBIX pPEakTopoB. (OCHOBHBIE MOHATHS M KIIOYEBBIE
MOMEHTBI KypcoB «Teopust mepeHoca HEUTPOHOB» U «DPU3HKA SIIEPHBIX
PEAKTOPOB», BaXKHBIE VISl YIIPABIICHUS AIEPHBIM PEAKTOPOM U VISl €TO
0e30IacHON SKCIUTyaTallMu: paclpesielieHue HEHTPOHOB B aKTHUBHOM
30HE TOMOTE€HHOTO peakTopa ¢ OTpaxkaTeleM U paclpeneracHue
TEIUIOBBIX HEHUTPOHOB B  OTpa)karesne; HEpaBHOMEPHOCTb MO
OHEPrOBBIJECIICHNS U METO/bl BHIPABHUBAHMS TOJIsI SHEPTOBBIIEICHUS B
AKTUBHOM 30HE AJEPHOrO peakTopa; Kod(pPHUIHEeHTH HEPaBHOMEPHOCTH
MOJIsi DHEPrOBBIACNECHUS B SACPHOM pEaKTope M CIOCOOBl  UX
YMeHbIlIeHUs; (pu3nueckoe NpopuINpoBaHHE B MHOTO30HHOM SIZIEPHOM
peakTope; KapTorpaMMa TOIUIMBHOM 3arpy3kd SIIEPHOTO PEaKTOpa;
BIMSHUE TEMIIEPAaTyphl Ha T€OMETPUUYECKHE DPa3MEPbl U HEUTPOHHO-
¢usnyeckne CBOMCTBA pEAKTOPHBIX MaTEpUaJIOB M CpeJ; BIIHUSHHE
U3MEHEHUs TeMIeparypbl Ha Kod(pduuueHtsl ¢Gopmynsl  4-x
COMHOXMWTENE M Ha YyTEUKy HEWTPOHOB M3 pEaKTopa — BIUSHHUE




U3MEHeHHs  Temreparypel  Ha  3(QeKTuBHbI  KOAIPPHUIHEHT
pPasMHOKEHHST HEUTPOHOB B AaKTHUBHOW 30HE SAEPHOTO PEaKTopa;
0OpaTHBIE CBSI3U B SAEPHOM PEAKTOPE; 3PPEKTHl pEaKTHUBHOCTH.

SinepHblii peakTop Kak 00beKT ynpasJjenus. [[poucxogsiue B A0V
¢m3udeckre mporecchl. KuHeTHKa SIEpHBIX PEAKTOpPOB M €€ 3a/1auu.
Yacto mpuMeHsieMble TPUOIDKEHUST KHHETUKU. BO3MOXHBIE MCTOYHUKHU
HEUTPOHOB B pEAKTOPE M HUX poOJb. 3ala3[blBAIOIIME HEUTPOHBI M
3amnas/pIBarole (POTOHEHTPOHBI: XapaKTEPUCTUKU U POJIb B YIIPABICHUU
peakTopoM. DddeKTrBHAS OIS 3ama3IbIBAIONIMX HEUTPOHOB. LleHHOCTH
3ara3IpIBAIOIIMX HEUTPOHOB. PEakTHBHOCTh U €MHUIIBI €€ U3MEPECHUSI.

1-2

Kunernka sijiepHoro peaktropa 0e3 ydera 3ama3bIBalolIUX
HelTPoHOB. BpeMst )Ku3HM HEUTPOHOB M €r0 BIUSHHUE HA MEPEXOHBIC
poLecchl B peakrope. PeakTMBHOCTb. DJIEMEHTApHOE YpaBHEHHE
KuHEeTUKH (0€3 ydera 3ama3iblBalolUX HEUTPOHOB) U €Tr0 pEIICHHE.
[lepuon peaktopa. HekoHTpodupyemblii pa3roH peakTopa (COCTOSHUE
MT'HOBEHHOM KPUTUYHOCTH).

1-2

Kuneruka siiepHOro peakTopa ¢ Y4eTOM 3ana3JAbIBaloOLIUX
HETPOHOB NPH CKA4YKaX peaKkTHBHOCTH Oe3 oOparTHoil cBs3m |.
Pemenne  ypaBHEHMH  KHMHETMKM €  Y4eTOM  IIECTHM  IpyMNI
3ara3JbplBAOLIMX HEHUTPOHOB (IPUOJIMKEHHE MIHOBEHHOI'O CKayka
MOJIO)KUTEIBHON M OTPULIATENIbHON pPEaKTUBHOCTH). XapaKTEPUCTUKH,
ONpENEIAIINAE MOBEACHUE peakTopa IIpM Pa3IMYHBIX CKadKax
peaktuBHOCcTH. Ilepuox  peakropa. MrHOBEHHass  KPUTUYHOCTb.
YpaBHeHUe ypaBHEHHE OOPATHBIX YAaCOB U €r0 PELIeHHUE.

Kuneruka siiepHOro peakrTopa ¢ Y4eTOM 3amna3JbIBaloOLIUX
HETPOHOB B Pa3JIMYHBIX ciaydasix 0e3 oOpaTHoil cBsa3m II. Ananus
BO3MYIIIEHHOr0 JABMWKeHHs SIP B ogHOTpynmoBoM NpHOMMMKEHUM NpU
ckayke peakTMBHOCTH p>0. MrHOBEHHO-KpUTHYECKHH PEAKTOP.
Kunertnka  spepHOro  peaktopa IpU  JUHEHHOM  W3MEHEHUH
peakTHBHOCTH. KHHETHMKa TOYEYHOro peakropa MpHU JHMHEHHOM
U3MEHEHUH pPeakTUBHOCTU. (OCOOEHHOCTH KHMHETHKH  XOJIOJHOTO
peakTopa ¢ HCTOYHUKOM. OmpesnelneHne peakTUBHOCTH M IEepHoja
SJICPHOTO PEAKTOpa Ha OCHOBE OOPALICHHOIO pEIIEeHUs YPABHEHUI
KUHETHUKU.

Kunernka sizepHoro peakropa ¢ ooparHbiMu cBsa3saMu. Kunetnka
peaktopa ¢ oOpaTHOH CBS3M MO Temieparype ©0e3 yuera
3amas3AbIBalOIIUX HEHUTPOHOB IPH CKauykKe peakTUBHOCTH. PDa3oBas
muarpaMma CHUCTeMbl M KojieOaHusi MOUIHOCTH peakTopa. V3meHeHus
MOITHOCTH PEaKTOpa NMpH HEOONBIIOM BO3MYILEHHUH PEAKTHBHOCTU C
YU4ETOM 3ama3[plBalOIIMX HEUTpoHOB. OIpeneneHue YacToThl MU
nepuosa KojebaHuit MOImHOCTH. KWHETHKAa MTHOBEHHO KPUTHUYECKOTO
(MTHOBEHHO HaJAKPUTUYECKOTO0) SAJIEPHOTO PEAKTOPA.

H3MeHeHne HM30TONHOIO €OCTABA AKTUBHOW 30HBI. Briropanue
SJIEPHOTO TOIUIMBA, BOCHPOM3BOJACTBO. ['JTyOMHA BBITOpaHUS TOIUIMBA.
OtpaBiieHHME  SAEpPHOrO0  peakrtopa  kceHoHoM-135.  Ilpomecchr
oOpa3oBaHusi U yObuin KceHoHa. [lonHast cuctema aud. ypaBHEHUI
OTpaBJIEHUs] KCEHOHOM JJIsi MOHOPHEPIreTHUECKHMX HEWUTPOHOB M e€e




pemieHus. CBA3b OTpaBJIEHUS C PEAKTUBHOCTHIO. CTallMOHApHOE W
HECTAllMOHAPHOE OTPAaBJIEHUE KCEHOHOM. 3aBUCHUMOCTh CTallMOHAPHOIO
OTPABJICHUSI KCEHOHOM OT BEJIMYMHBI IUIOTHOCTH MOTOKA HEUTPOHOB,
MOIIHOCTH U  ob0oramieHus TorumBa. DQPQGEKTUBHBI  TEpUOA
NoJypacmaaa KceHoHa U mpomeTusi. DakTopsl, onpenesonye riryouny
HonHOM siMpl. OniepaTUBHOE BpeMs U BPEMs BBIHY)KJIECHHOM CTOSHKH.
Kcenonosble konebanus. lllnakoBanue snepHoro peaxrtopa. ['pymisl
nutakoB. OTpasieHue camapueM-149. [Ipomeccsl 00pa3oBaHus U yObUIH
camapus. [lonnas cucrema nud. ypaBHEHUN OTpaBIICHUSI caMapheM st
MOHOPHEPreTUUECKUX HEUTPOHOB U €€ peuieHus. CBsI3b OTpaBJIECHUS C
peakTuBHOCTbIO. (CTallMOHApHOE W HECTALIMOHAPHOE OTpPAaBJIECHUE
caMapueM. 3aBUCHMOCTb CTAl[MOHAPHOI'O OTPABJIEHUS CamMapueM OT
BEJIMYMHBl ~ IUIOTHOCTM  IIOTOKAa  HEUTPOHOB,  MOIIHOCTH W
DHEPrOBBIPAOOTKU peakTopa W oborameHus ToruuBa. [IpoMeTuensbiii
npoBai. «CamapueBas cMepTb» peakropa. CxojacTtBa U OTIMYUS B
OTPaBIICHUM pPEaKkTopa KCEeHOHOM M camapueM. ComnocraBlieHHUE
MIPOLIECCOB OTPABJICHUS SIEPHOTO PEAKTOpa KCEHOHOM M CaMapueM B
CJIydae MPOU3BOIBHOTO PEKUMa pabOTHI.

Cnoco0bl peryjMpoBaHHsI PeaKTOPOB Pa3jJMYHbIX THIIOB.
Iorsomarume crep:xkuu. OO1IME MOIXOAbl K YIPABICHUIO LEMHOM
peakiueil neneHus B saepHoM peakTope. CrocoObl peryiupoBaHUs
PCAKTOPOB  Pa3IMYHBIX THIOB. JOQP(HEKTHBHOCTh  PETYIUPOBAHUS
orpaxareneMm. Kiaccupukanus nornomarommx —crpexuaei  (I1C).
Martepuansl u (Qopma TOMNIOMIAOIIUX CTepxkHEeH. «Jlerkue»
«rsikensie» [1C.
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bopnoe peryimpoBanue. KommeHcanus 3anaca peakTUBHOCTH W
shdexToB peakTuBHOCTH. J[OCTOMHCTBA ¥ HEIOCTATKH OOPHOTO
perynupoBanus. UHterpanbHas u auddepenunanbHas 3¢(HEeKTUBHOCTh
O0opHON KHCIOTHI. D((HEKTUBHOCT, BOAOOOMEHA B Hayaie U B KOHIIE
KaMnaHuu peaktopa. CTOSHOYHAs KOHIIEHTpAIs OOpPHON KHCIIOTEHI.
IL1oTHOCTP TOTOKa HEUTPOHOB B  MOJKPUTUYECKOM  PEAKTOPE.
Temmeparypa MNOBTOpPHOW KPUTHYHOCTU. MeTonuka onpeaeneHus
MyCKOBOM KOHIICHTpAIMK OOpHOM KHCIOTHI B cooTBeTcTBUU ¢ AHDX
10 rorutmBHOI 3arpy3ku 1 610ka POADC ¢ peakropom BBOP-1000.

Boiroparwmmue norjoruresu. Beiroparomnue nornorurenu (BIT).
TB3JIs u TBOI'u. lug. ypaBHEHUS BBITOPAHUS U UX PELLICHHUS.
["omoreHnHoe u rereporeHHoe (61ouHoe) pacnonoxenue BIL.

HeiiTpoHHo-pu3nyecKkue U3MEpPEeHUs: NPH IKCILTyaTallul
siiepHoro peakropa. O0miast MeTOMKa ONpeIeeHHIs] KPUTHUECKON
3arpy3Ku M0 KpUBBIM 00paTHOTo cyeTta. MeTo/ bl IpaJlyHpOBKH OPraHOB
yhpaBieHHUs cucteMsl ynpasieHus u 3auut (OP CY3) peakropa,
KpaTKui 0030p U ux xapakrepuctuka. OOmias METOAMKa MOCTPOEHUS
MHTETpaIbHON U U depeHIranbHON XapaKTepUCTHK MOJIOMIAIOIIEr0
ctepkHs. OOm1as MeToAMKa ONpeieIeHNs MOLITHOCTHOTO U
TemreparypHoro 3¢ ¢GexToB U K03 puinueHToB peakTuBHOCTH. OOt
METOMKA ONPEAEICHUs OTPABICHUS PEAKTOPA KCEHOHOM.
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Ilyck peakropa. [logkputuyeckuii, KpUTUYECKUN U
HagKkpuTuyeckuil peakrop. IIyck peakropa: onpeneneHus,
0co0eHHOCTH, TpeOoBaHus OezonmacHoCcTH. PU3NYECKUN XOJIOAHBINA U
ropsiuuii myck. KoHTposs napaMeTpoB IIpH IyCKe peakTopa.
YIpaBieHue peakTOpOM B pexXUME IIycKa. PacyeT KpuTH4eCKOro
[IOJIOKEHUSI KOMIICHCUPYIOILIETO CTEPKHSL.
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TennoBast MOIIHOCTH peakTopa. OCTaHOB S/IEPHOT0 peaKkTopAa.
OcTaro4yHoe JHeproBouiaeaeHne. OnpenesieHue TEMI0BOH MOITHOCTH
paznuuHbiMu MeToaMu. OcTtaHoB peaktopa. [Ipoueccel,
MPOUCXOSIINE B PEaKTOpE MOCIie OCTaHOBA. MICTOUHUKHM OCTaTOYHOTO
SHEProBBIJCIICHUS B PEaKTOpax Mocie ocTaHoBa. Temmneparypa
MoBTOpHOU KputuuHOCTH. Kpm3uc termooomena I u Il poxa u ycinosust
WX BO3HUKHOBEHUSI.

IIponeccel, npuBoAsiIMe K HECAHKIINOHUPOBAHHOMY BbIXO1Y
PEaKTOpPa B KPUTHYECKOE COCTOSIHME HJIHM K POCTY PEaKTHBHOCTH
(K camo3anycky, npu aBapusix). Pabouunii TeXxHOIOTHUECKUN
periaameHT sHeproOioka. [IporpaMMel peryinrpoBaHus peakKTOPHbBIX
ycTaHOBOK. OmacHbIe M aBapHfHbIE PEKUMBI paOOTHI SACPHBIX
PEAKTOPOB C TOUKHU 3peHUsl GU3UKU SAEPHBIX peakTopoB. CaMo3aryck
peaxTopa. [Ipouecchl, IpuBoAALIME K HECAHKIIUOHUPOBAHHOMY BBIXOY
peakTopa B KpUTHYECKOE COCTOSIHUE (K CaMO3aItyCcKy), TP aBapusix Wiu
K POCTY peakTUBHOCTH. TpaHcropTHOe 3ana3abiBanue. Copoc
apapuiiHo¥ 3amuThl. Brimrouenue ['I[H. Xapakrep nepexogHoro
Ipoluecca Ipu CaMo3aIlyCKe peakTopa. XapakTep MNepexoaHOro
npoiiecca npu OblcTpoit aBapuu. IIpoekTHbIE aBapuH, UX OMACHOCTb C
TOYKH 3peHus akTuBHOM 30HBI (oTKIroueHue TT, TITH, IIBJI, I'{H,
sakpbiTue B30K 1 1.1.). IloTepst TeniaoHoCUTENs IEPBOTO U BTOPOTO
KOHTYPOB C TOUKH 3pEHUS aKTUBHOM 30HbI. CUTyalluy MOTEHIUAIBHON
BO3MO>KHOCTH BO3HHUKHOBEHHS AJIEPHOM aBapUU B PEAKTOPE NPU
AKCILTyaTalluu U BHE peakTopa (TpaHCIOPTHUPOBKA U Meperpyska
TOIINBA). 3alIPOEKTHHIE aBAPUU U YIPaBJIECHUE UMH. AHAIN3 IPUYUH U
NOCJIEACTBUM aBapuil pa3IM4HbIX TUIIOB. AHATUTUUECKUN U
nonHoMaciTaOHbIl TpeHaxkepbl BILY (BITY) sneprotioka.
3nakomMcTBO ¢ TpeHaxkepamu Y TII PoOADC no ynpasneHuto
sHeprobiokoM ADC. MoaenupoBaHue HECTallMOHAPHBIX IPOLIECCOB.
[Tocemenne TpeHNUPOBOK ornepartuBHoro nepconana bIIY (BITY) na
nonHoMmacitabHoM TpeHaxkepe Y TII POADC no orpaboTke HaBBIKOB
ynpasieHus 3aeproonokom ADC ¢ peakropom BBOP-1000 B
Pa3IMYHBIX, B TOM YHCIIE aBapUNUHBIX, CUTYalUsIX (peKuMax).
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Ilepedyennb 1a00paTOPHBIX padoT

HaumenoBaHue J1abopaTopHBIX padoT.

Bcero
4acoB

YueoHo-
MeTOoaMYecKoe
o0ecreuenue

HccnegoBaHue MoBeACHUS AACPHOIO pCaKkTOopa 1npu CKaLIK006p8.3HOM
HU3MCHCHUHN PCAKTHUBHOCTU

3,4




HccnenoBanue moBeaeHUS SACPHOTO PEAKTOpa ¢ UCTOYHUKOM HEHTPOHOB 2 3,4
B MTOJIKPUTUIECKOM PEAKTOPE
HccnenoBanue MoBeCHHS SICPHOTO PEAKTOpa IMPH JIMHEHHOM BBOJIC 2 3,4
(BBIBOZIE) PEAKTUBHOCTHU
HccnenoBanue BIMsHUAS OOpaTHBIX CBSI3EH M MEXaHU3Ma 2 3,4
CaMOpPETYJIMPOBAHMUS SIIEPHOTO PEaKTOpa
HccnenoBanue BIMSHUAS BO3MYIIICHUN BXOIHBIX TApaMETPOB Ha 2 3,4
MOBEJICHUE PEaKTOpa C OOPATHBIMHU CBSI3SIMHU T10 TEMITEPAType TOTUINBA U
TETUIOHOCHUTEJISI
JluHaMyKa peakTOpOB IIpH OOJIBIINX CKauYKaX PEaKTUBHOCTH (HEHTPOHHBIC 4 3,4
BCIIBIIITKH )
3aganus I CAMOCTOSATEJILHOM PAa00ThI CTY/1€HTOB
Beero Y4ebdHo-
Bomnpocs! 1Jisi caMOCTOSATETbHOTO U3YYeHUsI (3a1aHNs1) wncop | METOAUeECKoe
ol0ecrieyeHune
1 2 3

1. IlepexoaHbie MpoLecChl B siIEPHBIX peaKkTopax 1-4
JlomoTHUTENPHOE W3YYCHHE MATEepPHAIOB IO KWHETHUKe peakTtopoB Ha 30

OBICTPBIX HEUTPOHAX, IO KUHETUKE aKTUBHBIX 30H, 3arpykeHHbIXx MOKCH

TOTLJTHBOM.

2. PeryaupoBaHue silepHbIX PeaKTOPOB 30 1-4

JlononuurenpbHoe u3ydeHue Teopuu:  OCHOBHBIE METOJBI pacuera
(P PEKTUBHOCTH TOTJIOMIAIOIINX CTEP)KHEH, BKIIIOUAs «CEpBIE» CTEPIKHH,
UHTEPPEPEHIIMIO CTEP)KHEH, METOJMKU MX «B3BelIMBaHUsA». [loBTOpEeHMe
MaTepuanoB Kypca «®Pu3uKa SOEPHBIX PEaKTOPOB» M PACUIMPEHHOE
uzydyeHue: IIporpaMMbl NpPOEKTHUPOBAHUS, TEIJIOTHAPABIMYECKOIO U
HeNTpoHHO-(pu3nueckoro pacuera ADY. Ilporpammsl (mporpaMMHbIE
KOMIUIEKCBI), IpUMEHseMble i pacyetoB Ha ADC ¢ peakTopamy
BB5OP1000: TBC-M, BUIIP-7A, IIEPMAK-A, IIMP-A. AH®X
TOIUIMBHON  3arpy3ku  2Heproo6soka. IIpoexkTHas  JOKyMeHTalus.
OKCIUTyaTallUOHHAsl  JIOKyMEHTalus. BpINONHEHHE SepHO-ONAaCHBIX
onepauuii Ha ADC. Pabounii TEXHOIOTMYECKUI perjaMeHT dHeprooJioka.
JlookHOCTHBIE  TpeOoBaHMS M MHCTpYKUuMu.  WHCTpykumm 1o

OKCIUTyaTalui 000py1OBaHUS U TEXHOIOTMYECKUX CUCTEM SHEPro0IIoKa.

OobOpa3oBare/ibHbIE TEXHOJIOTMH

[Mpu peanmzanuu ydeOHOTO MaTepHalia Kypca HCIONB3YIOTCS pas3iMdHbIe 00pa3oBaTeIbHbIC
TEXHOJIOTUH, CIIOCOOCTBYIOIIME CO3/IaHUIO0 aTMOC(epbl CBOOOAHON M TBOPUECKOW IMCKYCCHUU Kak
MEX]y MpernoaaBareieM U CTyJIeHTaMH, TaK U B CTyAeHYecKo# rpymme. Llenpio nmpu 3ToMm siBisercs
BBIpaOOTKa Yy CTYACHTOB HABBIKOB M KOMIIETCHIIMH, ITO3BOJISIONIMX CAMOCTOSTEIBHO BECTH

HCCIIEI0BATENBCKYIO U HAYYHO-IIEJarOrH4eCcKyto padoTy.

HpI/I N3YUCHUHN JUCHUIIIIMHBI MIPUMCHAIOTCA CIICAYIOIINC O6p8.30BaTCJ'ILHLIC TCXHOJIOTHUH:
- KIIaCCHUYCCKOC JICKITMOHHOC 06yquI/Ie C UCITIOJIb30BAHUECM HarJisaJHbBIX HOCO6PII>1;

— MPOBEJICHUE JICKIINI TPU MOJIEPKKE MYJIbTUMEINA;




—  TPOBEICHHUE MPAKTHUYECKUX 3aHATHH C PEIICHHEM MPUMEPOB Yy IOCKH, a TaKKe IpU
HOI[,Z[ep)KKe MYJILTI/IMCIII/IB., CaAMOCTOATCIBHOC peH_ICHI/Ie 3a1a4 OGy‘IaIOH_[I/IMI/ICSI B HpI/ICYTCTBI/II/I
IPeIo/IaBaTelIs;

—  IpOOJIEMHBIH MOIXO/T;

—  pa3HOYPOBHEBOE OOYUYCHHE;

—  CaMOCTOSITENIbHOE HM3y4YeHHE AMCLUUIUIMHBI OOYYarOIUMHCS MpPHU HOMOIIM Y4eOHBIX
IICYaTHBIX U BHGKTPOHHBIX H3I[aHHI>'I;

—  uHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIE ~TEXHOJOTHH — B HHCTUTYTE HMEIOTCS
CHENHAIM3UPOBAHHBIE  IMOMEIIEHHUS U1 CAaMOCTOATCIBHOW  paboThl,  000pyHAOBaHHBIC
HepCOHaHBHBIMI/I KOMHBIOTepaMI/I C BBIXOOOM B I/IHTepHeT un ¢ I[OCTYHOM K BHGKTpOHHO'
OMOJIMOTEYHOM CUCTEME;

—  MHTEPAKTHBHBII IIIOCCAPHIA IT0 TCOPETUIECKON MEXAHUKE;

—  METOAMYECKHE YyKa3aHus (B TOM YHCIIE B JJIEKTPOHHOH (OpMe) IO pPa3IndHBIM
pa3;[eJIaM AUCIUIIJIINHBI.

CamocrosTenbHas paboTa CTYACHTOB MPOBOJUTCS IOJ PYKOBOJICTBOM IpEHojaBaTeich, ¢
OKa3aHHUEM KOHCY/IbTAllMd M TIOMOIIM TPH MOJArOTOBKE K KOHTPOJBHBIM pPabOTaM, BBIMOJHCHUN
JOMAILHKUX 3aJaHHM

DoH/ OLIECHOYHBIX CPEICTB

@OH]1 OLIEHOYHBIX CPEJICTB MO JUCLMILIMHE 00ECIIEUNBAET IPOBEPKY OCBOCHMSI INIAHUPYEMBIX
pe3ysibTaToB 00ydeHHs (KOMIIETEHUUH M HUX HMHAMKATOPOB) MOCPEICTBOM MEPOIPUITHH TEKYIIETro,
py6e>KH0r0 " MPOMCKYTOYHOI'O KOHTPOJIA MO0 JUCHUIIIINHEC.

CBs13b MCKIY (I)OpMI/IpyeMLIMI/I KOMIICTCHIMWAMU U (1)OpMaMI/I KOHTPOJII HX OCBOCHHA
MIpeJiCTaBjIeHa B CIEAYIOLIEH Ta0nuiie:

HanmenoBanue
No Kon n HauMeHoBaHue HHIUKATOpa HanmenoBanue
KOHTPOJIUPYEMBIX

JOCTH>KEHHS] KOMIETEHIIUI OLIEHOYHOT'O CPEe/ICTBa
pasnenoB (Tembl)

BxonHoii KOHTpPOJIb

Bonpocsl BxogHOTO
KOHTPOJISI (YCTHO)
ATTecTanus pa3enoB, TEKYIUNA KOHTPOJIb yCIIEBAEMOCTH

1 [Tepexonubie mpoueccst | 3-OIIK-1, Y-OIIK-1, B-OIIK-1, 3- [1K- | Boinonnenue

B SJICPHBIX peaKTopax 9, V-IIK-9, B- I1K-9 1a00paToOpHBIX paboT
YeTHBIT onpoc

1 | BxoaHO# KOHTPOJIb

2 PerynupoBanue 3-OIIK-1, YV-OIIK-1, B-OIIK-1, 3- IIK- | Beimonxenue
SJIEPHBIX PEAKTOPOB 9, V-IIK-9, B-IIK-9 71a00paTOpHBIX PaboT
VYeTHbII onpoc

[IpomexxkyTouHas arrectanus

3-OIIK-1, Y-OIIK-1, B-OIIK-1, 3- IIK- | Borpocs! kK 3K3aMeHy
9, V-IIK-9, B- I1K-9 (ycTHO)

1 | Dx3amen

BXOI[HOﬁ KOHTPOJIb TPCIHA3HAUYCH [JIA BbBIABJICHUA HpO6GJ’IOB B 3HAaHUAX CTYIACHTOB U
FOTOBHOCTHU HX K IOJYYCHHUIO HOBBIX 3HAHMUIA. OI_IGHOLIHBIC cpeacrea s BXOAHOI'O KOHTPOJIA
MNpEaACTaBJIAIOT coboii BOIIPOCHI, KOTOPBIC 3a1a0TCA CTYICHTAM B yCTHOI>'I (bOpMe.



Bomnpocsl k codece10BaHUIO

1.  IloHsATHA: CIEKTp HEUTPOHOB, IJIOTHOCTh HEHTPOHOB, IJIOTHOCTH IIOTOKAa HEHWTPOHOB,
IJIOTHOCTh TOKa HEUTPOHOB (TOK HENUTPOHOB). DimroeHc. CKOpOCTh peakiuu JaHHoro Bujaa. [InmotHocTs
peakuuu JaHHOro BHJA (IUIOTHOCTH 3aMEMJICHUs, JENEeHUs U T.OI.) HEUTpoHOB. Mukpo- u
MaKpPOCKOCKOIIUYECKOE CeUYEeHUs. 3aKOoH 1/v Uii MUKpPOCEUEHHIl M ero KJIacCHYECKOE TOJIKOBAHHUE.
Jlnuna cBoboaHoro mpobera HelTpoHOB. Bo3pacT HelTpoHoB, AnuHa aud@y3un U JIMHA MUTPALUH.
[Tnomane murpanuu. Jlerarus. Cnabo- 1 CUIBHONOIIIONIAONIAS HEUTPOHBI Cpeia.

2.  VYpaHOBBIH M TOPUEBBIM TOIUIMBHBIA HUKJI. HeWTpoHHO-PU3MUECKHE XapaKTECPUCTHKU
TOTUIMBHBIX U CBIPHEBBIX HYKIHIOB (2-4 HyKiMIa 1o BeIOOpY mpenoaasarens: U-233, U-235, U-238,
Th-232, Pu-239, Pu-240, Pu-241, Pu-242).

3.  HeWTpoHHBIH LUK B TEIUIOBOM SIACPHOM peakTope. Bpems 3amenneHus u Bpems
middy3un HeiiTpoHoB. Bpems xu3Hu nmokonenus. Pusnueckuii cMbich 1 3HadeHue (s BBOP-1000)
MHOXHUTENEeH GopMyIbl 4-X COMHOXKHUTENEH. YTeuka HEUTPOHOB. BeposATHOCTh M30€KaTh YTEUKH TpH
3aMmeieHnH. BepostHOCTh u30exkaTh yreuku npu nuddysuu. bamanc HeldTpoHOB. D¢ GdeKTUBHBII
KOA(h(UIIMEHT pa3MHOXKEHUS HEUTPOHOB [Uisi OECKOHEYHOW M KOHEUHOH cpel. PeakTHBHOCTB.
EnuHunbl u3MepeHuss peakTUBHOCTH. BiusHHE W3MEHEHUs JWHEHHBIX pa3MepoB TOMOTEHHOTO
saepHoro peakropa Ha Kad. 1 peakTHBHOCTP (KaueCTBEHHOE OOBSCHEHHE).

4.  Koadpduuumentsr (HopMynsl dYETBIpEX COMHOXKHTENECHW i TOMO- M TeTePOr€HHOTO
SJIEpHOro peakTopa. PacueT roMoreHu3npoBaHHbIX SJIEPHBIX KOHLIEHTPALUN B Aueiike (roMoreHu3anus
stueriku). Kputepuii roMOoreHHOCTH (reTeporeHHOCTH ). DaKTOp MPOUTpHIIIA.

5. KosdduumeHt ucnonp30BaHUS TEIIOBBIX HEHTPOHOB JUIsi TOMO- U TeTreporeHHoro SP.
®dakTop mpourpseima. BepoaTHOCTh H30ekaTh PE30HAHCHOTO 3axBaTa Ha ypaHe-238 st romMo- u
rereporeHHoro SP. DQQexTUBHbII M HMCTUHHBIM pPE30HAHCHBIM HHTErpan mnorjouieHus. Dakrop
CaMOAKpaHUPOBaHMs. 3aBUCUMOCTU ¢ U O OT AuameTpa TOMJIMBHOM TabJIETKH (TUIIA PeakTopa — rOMO-
reTepo).

6. ®usnyeckre 0COOEHHOCTH TE€TEPOTCHHBIX SJIEPHBIX PEAKTOPOB. BiMsHUE COOTHOMICHUS
«3aMeIJTUTENb-TOIITUBOY (BO/I0-YPAaHOBOI'0) COOTHOILEHHUS HA BHEIIHUNA U BHYTPEHHUN O0K-3(PeKTs
1 Ha 3G (PeKTUBHBIN KOADPUITMEHT pa3sMHOKEHHSI HEUTPOHOB B sA/IEpHOM peakTope. KonmnmuecTBeHHbIE
XapaKTepUCTUKHU OJI0K-3(PPEeKTOB.

7. OOmas meronuka pemeHus Aud. ypaBHeHUs Auddy3un 111 aKTUBHOM 30HBI SA€PHOTO
peakTopa. YciI0BHE KPUTUUHOCTH AJI1 TOMOTEHHOTO TOJIOT0 SIAEPHOrO pEeakTOpa KOHEUHBIX pPa3MEpOB.
MatepuranbHblii 1 TEOMETPUYECKUI ITapaMETPhl U UX BEIMYMHBI, UX COOTHOLIEHHE B PEAKTOPE.

8.  Kpuruueckue pa3Mepbl T'OMOTEHHBIX TOJIBIX PEaKTOPOB Ppa3IMYHOM TE€OMETPUH, HX
reOMEeTPUYECKUE TapaMeTphl, paclpeleieHre IUIOTHOCTU IOTOKa HEHTpOHOB (TulacTuHa, cdepa,
napajuieJIenumne]], UIAHIP).

9. Kpuruueckas mMacca M KpUTHYECKHH 00beM. MUHHMAIbHBI KPUTOOBEM TOMOTEHHOTO
roJIOTO peakTopa paznuuHoil reomerpun. KosdduimenTsr HEpaBHOMEPHOCTH HEHTPOHHOTO TOTOKA
JUIE TOMOT€HHOT'O T'OJIOTO PeakTopa KOHEYHBIX pa3MepoB paziIM4HON reoMeTpuu (IUTacTHHA, cdepa,
napajuleJIenunea, HUINHIDP).

10. ®yskumu orpaxkarens. DKBUBAJIEHTHbIN peakTop. DddexkTuBHas 100aBKa OoTpakaTens.
ToHkuit 1 TOJCTHIN OTpakaTeNb, OECKOHEYHO TOJICTHIN OTpaXxKaTeib.

11. T'omoreHHBIi pEaKkTOp C OTpa)kaTeJeM B OJHOTPYIIIOBOM NpUOIMKEHHH. Metoauka
MOJIy4EHUs YCIOBUSI KPUTUYHOCTH.

12. ToOMOreHHBII peakTop C OTpakaTelieM B ABYXTPYIIOBOM MpHOMIMKEHHHA. MeToauKa
MOJIyYEHUs YCIIOBHS KpUTUYHOCTHU. Pacnipeienienne TemoBbIX HEUTPOHOB B OTpaXkaTese.



13. Temmeparypubie 3¢ (deKTsl B peakTope. 3aBUCHUMOCTh OT TeMIIEpaTyphl MapamMeTpoB B
bopmyie 4-Xx COMHOKUTENEH.

14. Beiropanue U BOCIPOU3BOJCTBO SIEPHOTO TOIUIMBA. [ yOuHa BhIrOpanus. M3menenue
M30TOIMHOTO COCTaBa TOIUIMBA B aKTHBHOW 30HE PeaKkTopa MpHU ero padore. YpaBHEHHE BBHITOPAHUS H
BOCITPOM3BO/ICTBA SIIEPHOTO TOIUIMBA (YpaBHEHUS MU30TONMHON KMHETUKH). OTpaBiieHHEe U IIJIAKOBaHUE,
rpynnsl nuiakoB. Ileperpysku TormmBa. Kammanus TorumBa. Kammnanusi peaktopa. YpaHOBBIM U
TOPHUEBBIN TOIJIMBHBIN [IUKJI.

15. PeaktuBHOCTB. Dddexth peaktuBHOCcTH. TOP m TKP mo 3amemmrento u TOIUIMBY,
MOpSIAKM UX BennuyuH. Bunbl kpuBeix TOP peakTopoB, MX JOCTOMHCTBA M HEAOCTAaTKH. 3arac
peaktuBHOCTH. CHcTeMa KOMIICHCAIlMM 3amaca pPEaKTUBHOCTH B PEAKTOpax pa3ju4HbIX THUIIOB.
TpeboBanus snepHoit 6e30macHocTH. TemnepaTypa NOBTOPHONH KPUTHYHOCTH.

16. Dddexr Horuepa. MOIHOCTHOW M TeMOepaTypHbIH A(PQPEKThl PEaKTHBHOCTH, HX
MPOSIBIICHUE M BEIWYWHBIL. bapoMerpuueckuid U mapoBoil 3QPeKT peakTHBHOCTH, WX MPOSBICHUE H
BennuuHbl. OOpaTHBIE CBSI3W W CaMOPETYJIHPOBAHHE SJIEPHBIX peakTopoB. TpeboBaHus saEpHOI

0€30IaCHOCTH.
IIIkajia oneHUBAHUSA 00YUYAIOIIErocsi HA BXOJTHOM KOHTPOJIe
Bbanabl
TpeGoBanus Kk 3HAHMAM, YMEHHSM U HABBIKAM 00y4Yarouierocs PeiTHHIOBOM
OLIEHKH
OOyuaromuiicss OTJIMYHO BJIaJICET OCHOBHBIMHU TOHATUSIMH MaT€MAaTHUKH, (PU3UKH, 5
HAYePTATEILHON I€OMETPUH W WHXXCHEPHOU TpaduKH, 3HACT M YMEET NMPHUMCHSTH
OCHOBHBIE (DOPMYIIBI U 3aKOHBI, MOKET pellaTh HECTaHAAPTHBIC 3a/1a4H.
OOyyaromuiicss Xopomio BjiaaeeT Ooyblieii YacThbl0 OCHOBHBIX  IOHSTHIA 2-4

MaTeMaTHKH, (PU3NKH, HAYEPTATEIbHON T€OMETPUHN U HHKCHEPHOH rpaduKu, 3HAET
U yMEeT NMPUMEHSATh OCHOBHBIE ()OPMYJIbI U 3aKOHBI, BIIAJIEET METOJUKOMN peIIeHus
TUIIOBBIX 3a/a4.

OOyyaromuiicss UMeEEeT yIOBJIETBOPUTENbHBII ypOBEHb 3HAHHS MaTeMaTHKH, 1
(Gu3KKYM, HauepTaTEeIbHOW T'€OMETPUU U WH)KEHEPHOW TpauKy, 3HAET OCHOBHBIE
(opMyIIbI U 3aKOHBI, CIIOCOOEH pelIaTh NpocTeHIIne 3a1a4u.

OOyuaromuiics NpPakTUYECKW HE OBJIAJAE] 3HAYMTEIbHON YacThi0 HPOTrPaMMHOIO 0
MaTepuaia M HE BJIaJieeT BaXHEUIIUMHU MHCTPYMEHTAMU MaTeMaTHKH, (QU3UKH U
HauyepTaTebHOM TeOMEeTpUM M WH)KEHEPHOW TrpauKy, HE yMEeT pellaTh Jaxe
TUIIOBBIX 3a/a4.

OueHoYHbIE CPeACTBA /IS TEKYLIEro KOHTPOJIs
Pa3neun 1

Bonpocsl 1J1 yCTHOr0 onpoca 1o pasjaeiy
DneMEeHTapHOE ypaBHEHNE KUHETUKU PEaKTOpa
MTrHOBEHHBIE U 3aI1a3/IbIBAIOIINE HEUTPOHBI U X XaPAKTEPUCTUKHU
Jlo1st BbIXO/1a TPYIIIBI CPEIN BCEX TEHEPUPYEMBIX HEHTPOHOB - [3;
BennunHa HayabHOM KMHETUYECKOM 3HEpruu E; 3ama3/apIBaroNX HEUTPOHOB
V3MeH4YMBOCTH BETMYHUHBI [, B IIpOIECCEe KaMIIAHUN aKTUBHOM 30HBI
Bpewms 3ana3abiBaHus
Cpennee BpeMsi )KU3HH MTHOBEHHBIX HEUTPOHOB
Cpennee BpeMs )KU3HH ITOKOJIEHUS BCEX HEUTPOHOB B peaKkTOpe

CoNORrWNRE

Hepno;[ pCaKTopa, nepruoa yaBo€HHUA MOITHOCTHU U UX B3aUMOCBA3b
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Ha

. AnddepennnansHoe ypaBHEHHE CKOPOCTH U3MEHEHUS TNIOTHOCTH HEUTPOHOB

. Auddepennmanbupie  ypaBHEHUS CKOpOCTEH W3MEHEHHs S(PQPEKTHBHBIX KOHIEHTpaUn
MPE/IIECTBEHHUKOB 3aIa3/IbIBAIOIINX HEHTPOHOB

Pemenue cucrems! 1uddepeHuanbHbIX ypaBHEHUH KUHETHKI

VYpaBHeHHE 00paTHBIX YacOB

[IpakTHyeckoe 3HaUCHUE PELICHHUS YpaBHEHHUS OOpPATHBIX YacoB

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

BennunHa HadyanbHOIO CKauyka MpU OTPULATEIbHBIX PEAKTUBHOCTAX

[IpenenbHbIN TEMIT CHIDKEHHSI MOIITHOCTH PEAKTOPa MOCIE 3aBEPIICHUS HAYaIbHOT'O CKavKa
OOmwmii xapakTep MepexoIHBIX MPOLECCOB MPU MOJIOKHUTEITHHON PEaKTUBHOCTH

MrHoBeHHass KpUTUYHOCTh PEAKTOPa KaK UCTOUYHUK sIZIEPHON ONACHOCTH

Oco6eHHOCTH MEPEXOIHBIX MPOLECCOB IPU COOOIIEHUH PEaKTOPY MaJIbIX PEaKTUBHOCTEH
Oco0eHHOCTH TTEPEXOIHBIX MPOLIECCOB IPU COOOIIEHUH PEaKTOPY OOJBIINX PEaKTHBHOCTEH
HcTouHMKH HEUTPOHOB B IOJKPUTHYECKOM PEAKTOPE

Y cTanaBiIMBaOIAsCS B MOJAKPUTHYECKOM PEAKTOPE IMJIOTHOCTh HEUTPOHOB

IlepexoaHble MpoLecchl PU U3MEHEHHSX CTENEHH MOJAKPUTUYHOCTH PeaKkTopa

Bpemst mpakTHYecKOro YCTaHOBIJICHHUS IMOAKPUTHYECKOW TUIOTHOCTH HEHTPOHOB B PEAKTOpE
M0CJIe U3MEHEHHSI CTETIeH! TIOAKPUTHIHOCTH

IIponetypa cTyneH4aroro mycka u siiepHas 6e30IacHOCTb PeakTopa

ITonsATHs 06ILEro U ONEPaTUBHOIO 3araca peakTUBHOCTH PEaKTOpa

@u3nuecKkue NPOIECChl, BIUSAIONIME HA BEIMYMHBI M OOIIETO W OIEPATHBHOTO 3alacoB
PEaKTHBHOCTH B IPOIIECCE IKCILTYaTalluu peaKkTopa

JuddepennnanbHoe ypaBHEHHE BBITOpaHus ypaHa-235

OHeproBeIpaboTKa peakTopa

[Totepu 3amaca peaKTUBHOCTH C BHITOPAHUEM TOTLTHUBA

OcCHOBHBIE XapaKTEPUCTUKH BHITOPAHHS

IIIxaja oneHNBaHUA 00y4YalOLIerocst Ha onpoce
OIIPOC NIPEIJIaraloTcs 4eThlpe BONpOCa Ha YCMOTpeHue mnpenojasarens 4. Bpems orBera Ha

Bonpoc 1-1,5 munytel. Kpurepun oneHku (MakcuManbHOe KoiaudecTBo OamioB — 20 OamioB):
CrouMOCTh OTBETa Ha KaXXJbIi BOIIPOC cocTaBisgeT 5 6ayuioB. 20 GaiioB — Mpu OTBETE Ha 4 BOIPOCA;
15 6annoB — npu oTBeTe Ha 3 Bompoca; 10 OannoB — npu OTBETE Ha 2 Borpoca; 5 6ajuloB — NPH OTBETE

Ha 1

Borpoc; O OamioB — MpU OTCYTCTBHHM OTBETa Ha BCE BOIPOCHL. HemomHble W 4YaCTUYHO

OLIMOOYHBIE OTBETHI HA BOIIPOC MOTYT OBIThH OLIEHEHHI B 3 Oauia.

©ooNORA~LNE

[EY
o

Pa3zgen 2
Bonpocsl 1J11 yCTHOT0 onpoca mno pasjaeiy

YMeHbIIIeHNE 3anaca peaKTUBHOCTH 3a CUYET IIJTAKOBAHUS SJEPHOIO TOIUIMBA

Cxema 00pa3oBaHUs U YOBIIIM BTOPUYHOTO TOILTUBA

KoadduureHnt Bocpon3BoACTBa AASPHOTO TOILUINBA

XapakTeprucTUKU HauboJsee pacnpoCTpaHEHHBIX BBITOPAIOIINX MOTIOTUTEIEH
@akTopsl, ONpEAEIAONINE CKOPOCTh BoIropanus BII

XapakTep U3MEHEHHs peaKTUBHOCTH IIPU Pa3HBIX criocobax pazmerneHus BIT
Bapuants! npumenenus BII B rereporeHHOM peaktope

KpuBas sHeproBripabOTKN aKTUBHOI 30HBI peakTopa

OcobeHHOoCTH TIpoIiecca OTpaBICHUSI KCEHOHOM

KonnuecTBeHHBIE MEPBI OTPABIICHHS PEAKTOPAa KCEHOHOM



11. Cxema ob6pa3oBaHusA U YOBLUIH 13¥%e u nuddepeHnranbHple YPaBHEHHSI OTPABJICHHUS peaKkTopa
KCEHOHOM

12.  CyTtb cTallnOHApHOTO OTPABICHUS PEAKTOPa KCEHOHOM

13. BenuunHa cTalIOHAPHOTO OTPABIICHHUSI KCEHOHOM

14. 3aBUCHMOCTPH CTallMOHAPHOTO OTPABIICHHSI KCECHOHOM OT MOIIHOCTH PEaKTopa

15. Xapaktep pocTa MOTEph 3amaca PEAKTHBHOCTH H3-3a OTPABICHHA ~°X€ MepBOHAYATBHO
Pa30TPaBIECHHOTO peakTopa B MEPBbIi Meproa padoThl HAa TOCTOSHHOM YPOBHE MOIIHOCTH

16. Bpems HacTYIUICHHUSI CTAIIMOHAPHOTO OTPABJIICHUS PEaKTOpa

17. TlepeoTpaBiieHuEe MOCIE OCTAHOBA peakTopa («HoaHAs May)

18. CootHomienue ckopocteit B-pacnama 1351 u 135Xe B peakrope

19. MexanusM o0pa3oBaHMs «HOAHOM SIMBI» TOCJIE OCTAaHOBA

20. ®dakTopsl, ONPEICIISAIONINE XapAKTEPUCTHKH HOTHBIX SIM

21. Yewm omacha iiogHas sma?

22. Yem MoxeT OBITh HETIPUATHA HOAHAS sSIMa TTOCIIE OCTAHOBA?

23. TlepeotpaBieHus peakTopa KCCHOHOM ITOCJIC U3MEHEHHUS YPOBHS MOITHOCTH

24. XapakTep mepeoTpaBiICHHUS C IIEPEX0I0oM Ha 0oJiee HU3KHIA YPOBEHb MOIIIHOCTH

25. TlepeoTpaBieHue peakTopa Mocie MOBBIIICHUS YPOBHS MOITHOCTH

26. Pacuér n3MeHEeHHMIT TOTEPh PEaKTHBHOCTH 3a CUET TIEPEOTPaABICHUI peakTopa

27. Cxema 06pa3oBaHMA-YOBUIA “°Sm u audepeHimanbHble YPaBHEHHS OTPABICHAS PEaKTopa
camapueM

28. TloTepu peakTUBHOCTH IIPH CTAIIMOHAPHOM OTPABJICHUU PEAKTOpa caMapueM

29. 3aKOHOMEpPHOCTh POCTA MOTEPh PEAKTUBHOCTU OT OTPABJICHHUS CaMapHeM JO BBIXOJa pPeakTopa
Ha CTAI[MOHAPHBIA YPOBEHBb OTPABICHHS

30. HecranuoHapHoe TEpEOTPABICHUE pEaKTOopa camMaphueM II0Cie OCTaHOBa («IIPOMETHEBBIN
MIPOBAI»)

31. IlepeoTpaBieHne caMapreM IOCie MyCcKa JTUTEIHHO CTOSBIIETO PeakTopa

32. HecranmoHapHOe TIEpEOTpaBICHUE PEaKTOpa camapHeM II0Cie ITepeBojJa peakropa Ha Ooee
BBICOKUH MM 00Jiee HU3KUI YPOBEHb MOIIIHOCTH

IIIka/ja oueHUBaHUA 00yUaloLIerocst Ha onpoce
Ha ompoc mpemnaratorcs uyeTblpe BOIpoca Ha YCMOTpEHHE IpemnojaBatens. Bpems oreera Ha
Bonpoc 1-1,5 muuytel. Kputepun ouenkn (MakcUMaiabHOE KoiMyecTBO OauioB — 20 0asioB):
CrouMOCTh OTBETa Ha KaXXJbIi BOIIPOC cocTaBisgeT 5 6amuioB. 20 OaiioB — Npu OTBETE Ha 4 BOIPOCaA;
15 GamnoB — nipu oTBeTe Ha 3 Bompoca; 10 6amnoB — mpu OTBETE HA 2 BOIpoca; S 0aioB — NMPU OTBETE
Ha 1 Bompoc; 0 Ga/ioB — TpPH OTCYTCTBUM OTBETa HAa BCE BOMPOCHL. HemomHble U YaCTUYHO
oLIMOOYHBIE OTBETHI HA BOMPOC MOTYT OBITH OLIEHEHBI B 3 Oaia.

Tpe6oBaHusi K BLINOJHEHUIO JIA00PATOPHBIX PadoT

JlaGopaTOpHBIN TPAKTUKYM BBINIOTHSIETCS B COOTBETCTBUM C TpapUKOM BBITOTHEHUS
nabopatopHeix pabor. O0beM J1abOpaTOPHOTO MPAKTHKYMa MO JUCIUIUIMHE COCTaBisieT 16 4acos,
CTYICHTBI BBIMIONHAIOT 6 sabopaTopHbix paboT. Kaxkmas naGoparopHas paboTa BBIONHAETCS
OpuragamMu B cocTaBe He OoJiee NIBYX CTy/IeHTOB. Ha mepBOM, BBOJHOM 3aHSITHH 1O CTYIACHTOB
JIOBOJIUTCS COJICPKAHWE M KAJICHIAPHBIN TIJIaH MPOBEACHUS MPAKTUKYyMa, YKa3bIBA€TCS YHCIIO 0aJlioB,
KOTOpOE MOKET Hal0paTh CTYACHT MpPHU BBINOJIHEHUU JTaOOPATOPHOTO MPAKTUKYMa B COOTBETCTBUU C
JeNCTByIONE B By3e pEHUTHMHTOBOM cucteMoil co 100-0amibHON HIKANIONH OIICHOK, MPOBOJUTCS
MHCTPYKTAX MO TEXHUKE 0€30MMaCHOCTH MIPH BBIMOJHEHUHU PabOT ¢ 0popMIIeHHEM B COOTBETCTBYIOIIEM
xypHasie. Ha 3ToMm ke 3aHsATHM NpemnojiaBaTeNb BBIJACT 3a/JaHue K MepBOil JabopaTopHOil padoTe.
CTyneHThl 3HAKOMATCSA C TEOpUeH, MOydaloT JOMYCK K JJabopaTOpHOW paboTe M MPHUCTYMNaroT K ee



BBINIOJTHEHUIO. Ha BTOpOM 3aHSTHM CTYIEHTHI BBINOJHSIOT MEpBYIO JabopaTopHyio pabory. Ha
TPEThEM 3aHITUU CTYAEHTHI BBIIOJIHSIOT BTOPYIO JJAOOPAaTOPHYIO PabOTy M OCYLIECTBISIOT 3allUTY
nepBoil aboparopHoil pa®oTel M T.1. MTOroBoe 3aHATHE 3aBepuIaeT JaOOPaTOPHBIA MPAKTUKYM B
LEJIOM.

[Tepen kaxmoi abopaTopHOl pabOTON CTYAEHT CHAET KPaTKUH KOJUIOKBHYM, OTPayKarOIIHUMA
YPOBEHb IPEIBAPUTEIBLHON MOATOTOBKM K BBIIOJHEHUIO paboThl. KOUIOKBUYM NpOBOIUTCS B BUAE
YCTHOTO cOOECEeIOBaHMUS C MPETIOAABATEIIEM.

B nporuiecce BeinonHenus paboThl CTYEHT:

M3y4aeT MO JUTepaTypHbIM IaHHBIM MapaMeTpbl M XapaKTepUCTUKU HCCIeqyeMoro mnpubopa,
oOparas ocoboe BHUMaHUE Ha MPEAEIbHO SKCILTyaTallMOHHbBIE TapaMETPHI;
- COCTaBJsieT IUIAaH INPOBEACHUS SKCIIEPUMEHTA, OLIEHWBAET HMHTEPBAJ HU3MEHEHMSI HU3MEPSEMBIX
BEJIMYMH, BBHIOMpAET KOJIMYECTBO XapaKTEPUCTHUK, MOMJIEKAUIMX M3MEPEHUI0 M YHUCIO TOYEK Ha
KpUBBIX, oOpariasi ocoboe BHUMaHHWE Ha BO3MOXKHbIE HE MOHOTOHHOCTH B MX XOJI€, COIJIaCyeT IUIaH
paboTHI ¢ TIpernoaBaTesem;
- TOTOBUT YCTaHOBKY K pabOTe U NMPOBEPSET MPaBUIBLHOCTb MTOJTOTOBKHU Y MPENOIaBaTENs;
- BKJIIOYAET HY)KHBbIE MPUOOPHI M BBINOJHAET 3allJIAHUPOBAHHBIA 00BEM H3MEpeHMid, oOparas
BHHUMaHHE Ha BOCIIPOU3BOJIUMOCTD PE3YIbTATOB.
- TPOBOAMT IMIPEIBAPUTEIBHYIO OOpabOTKY pe3ylbTaToB HKCHEPUMEHTa W CPaBHUBAET HX C
OKUJaeMbIMU 3HaYeHUSIMU. [IpebsBiseT noayyeHHbIe JaHHbIE IPEI0/1aBaTeNo;
- BBIKJIIOYAET YCTAHOBKY U CJIa€T €€ MPErnoJaBaTelo.

Bce nannble, moiay4deHHbIE B XO€ paOOTHI, 3aMUCHIBAIOTCS B pabouunii 1ab0paTOpHBIN KypHAIL.
Pabounii sxypHa 1o 1a00paTOpHOMY MPAKTUKYMY BEJIETCS B OTJCIIbHON TETPaIu.

[To xaxxmoit mabopaTopHOi paboTe B KypHAJ 3aHOCATCA:

- Ha3BaHHe paboTHI;

- 33/1aHKE Ha BBINIOJIHEHUE Pa0OTHI;

- IJ1aH padoTHI;

- MEpBUYHBIE OSKCIIEpUMEHTAIbHbIE JaHHbIE B BHUAE TaOmul 0Oe3 Kakux-InOO NepecyeToB WIH
npeoOpa3oBaHuU;

- pe3ynbTaThl NpeABapUTeNbHON 00pabOTKM aHHBIX B 00beMe, HEOOXOIMMOM Ul ONpEAETICHUS UX
MOJIHOTHI M HaJIE)KHOCTH.

ITo okoHyaHuM pabOTHI TaOOPATOPHBIN KypHAI OANUCHIBAETCS IPENOJaBATEIEM.

ITo uroram kaxxoi 1abopaTopHOi paboThI 0(OPMIIIETCS OTUET, KOTOPBIN CAAaeTCs MPEnoAaBaTeNto Ha
CJIEYIOIIEM TI0CIIE BBIMOJIHEHUS JaHHOH paboThl 3aHITHH.

OTuer AOKEH BKIIIOYATh!

- KpaTKoe TEOPETHYECKOE BBEACHME, OTpa)karollee YCTPONCTBO, MPUHIUN JEHCTBUS U Ha3HAYCHHE
HCCIIelyeMOro npuodopa;

- 3aJlaHKE€ Ha BBITIOJIHEHUE paboThI;

- IIJIaH MPOBEICHUS IKCIIEPUMEHTA;

-T€OPETUYECKUE PACUEThl, AaHAJIN3 MOJYYEHHBIX JAHHBIX U CPAaBHEHUE UX C JINTEPATYPHBIMU;

- BBIBOJIBI;

- CIIUCOK MCIOJIb30BAHHON JIUTEPATYPHI.

OueHoYHbIE CPeACTBA /ISl IPOMEKYTOYHOM ATTeCTALUN
Bonpocsl k 3k3ameny
DneMEHTapHOE ypaBHEHHE KMHETUKH PeaKTopa
MTrHOBEHHBIE U 3aI1a3/IbIBAIOIINE HEUTPOHBI U X XAPAKTEPUCTUKHU
Jlo1st BBIXO/1a TPYIIIBI CPEIN BCEX T€HEPUPYEMBIX HEHTPOHOB - [3;
BennunHa HayabHOW KMHETUYECKOH dHEpruu E; 3ama3apIBaroINX HEUTPOHOB

PwnpE
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V3MeH4YMBOCTh BETMYHUHEI [, B IIpOIECCEe KAMIAHUN aKTUBHOM 30HBI
Bpewms 3ana3apiBaHus

Cpennee BpeMs )KU3HU MTHOBEHHBIX HEUTPOHOB

CpenHee BpeMs )KU3HU ITIOKOJICHUS BCEX HEUTPOHOB B PEAKTOPE
Ilepuon peakropa, nepuoj yABOCHUS MOIIHOCTH U UX B3aUMOCBS3b

. Auddepennmansnoe ypaBHeHHE CKOPOCTH U3MEHEHHSI MIJIOTHOCTH HEHTPOHOB
. Auddepenunanbaple  ypaBHEHHS CcKopocTed wu3MeHeHHs 3((EKTUBHBIX KOHLEHTpalUui

IIPEIIECTBEHHUKOB 3al1a3/1bIBalOIINX HEUHTPOHOB

Pemenue cucremsl nuddhepeHnanbHbIX YpaBHEHIH KUHETHKI

VYpaBHeHHe 00paTHBIX YaCOB

[IpakTHyeckoe 3HaueHHe PeLIeHUs ypaBHEHNUs OOpPAaTHBIX YacoB

XapakTep MEpeXOAHbIX MpoleccoB n(t) HpU COOOLIEHHH pPEaKTOpy OTPHULATEIbHOM
PEaKTUBHOCTH

BennunHa HayanpHOrO cKayka IpU OTPULIATEIbHBIX PEAKTUBHOCTSIX

[IpenenbHbIi TEMIT CHUKEHHSI MOLITHOCTH PEaKTOpa MOCIe 3aBEpIIECHHS] HAYaJIbHOTO CKauKa
OO0wmii xapakTep NepexoIHbIX MPOLECCOB IPHU MOJT0KUTEIbHON PEaKTUBHOCTH

MrHoBeHHasi KpUTUYHOCTh PEaKTOpa KaK UCTOUHUK JIEPHOI OMAaCHOCTU

Oco0eHHOCTH MEPEXOAHBIX MTPOLIECCOB MPH COOOIIEHNH PEAKTOPY MAJIbIX PEaKTUBHOCTEH
Oco6eHHOCTH IePEXOAHBIX MPOLIECCOB IPU COOOIIEHUN PEAKTOPY OOJBIINX PEaKTUBHOCTEH
VIcTOYHHUKY HEUTPOHOB B MOJKPUTHUYECKOM PEAKTOPE

YcranaBnuBaoomascs B MOJAKPUTHYECKOM PEAKTOPE MIOTHOCTh HEUTPOHOB

[lepexonHble npolecchl IpU U3MEHEHUSIX CTENEHH MOAKPUTUYHOCTU PEAKTOpa

Bpemsi mpakTH4ecKoro yCTaHOBIJIEHHUS IMOAKPUTHUYECKOW IUIOTHOCTH HEUTPOHOB B pEaKTOpe
[10CJIe U3MEHEHMSI CTENEHU MOAKPUTHUYHOCTH

IIponenypa cTyneH4aToro mycka u siiepHas 0e30IaCHOCTb PEAKTOpa

[TonsTHS O0ILIETO M ONIEPaTUBHOIO 3araca PeaKTUBHOCTU PEaKTopa

@du3nuecKue NPOLECChl, BIUAIONIME HAa BEJIUYMHBI M OOINEro M OMNEepaTHMBHOTO 3aIlacoB
PEaKTUBHOCTH B ITPOLIECCE IKCILTyaTallul PeakTopa

JuddepernnanbHoe ypaBHEHHE BEITOpaHHs ypaHa-235

DHeproBeIpabOTKa peakTopa

IloTepu 3anmaca peakTUBHOCTH C BHITOPAHUEM TOILIIMBA

OCHOBHBIE XapaKTEPUCTUKH BBITOPAHUS

DneMeHTapHOe ypaBHEHHE KUHETUKH peaKTopa

MrHOBeHHbIE U 3aa3/IbIBaIoLIe HEUTPOHBI U UX XapaKTePUCTUKU

JloJ1st BBIXO/1a TPYIIIBI CPEIA BCEX TEHEPUPYEMBIX HEHTPOHOB - [3;

BennunHa HayanpHOM KMHETUUYECKOM dHEpruu E; 3ama3aplBalolinX HEUTPOHOB

V3MeH4YHnBOCTH BETMYMHEI [5, B IIpOIecce KaMIIaHUN aKTUBHOM 30HEI

Bpewms 3anaznpiBanus

Cpennee BpeMsi )KU3HH MTHOBEHHBIX HEUTPOHOB

Cpennee Bpems KU3HH ITOKOJIEHUS BCEX HEUTPOHOB B PEAKTOPE

Ilepuon peakropa, IeprUo yABOESHUS MOIIHOCTH U UX B3aMMOCBSA3b

JuddepennnanbHoe ypaBHEHHE CKOPOCTH U3MEHEHUS TNIOTHOCTH HEMTPOHOB
JuddepeHunanbable ypaBHEHHS CcKopocTed u3MeHeHHs AS((EKTUBHBIX KOHLEHTpauui
MpeIECTBEHHUKOB 3aMa3/bIBalOIINX HEUTPOHOB

Pemenue cuctems! nuddhepeHnanbHbIX YpaBHEHIH KUHETHKI

VYpaBHeHHe 00paTHBIX YacOB

[IpakTHueckoe 3HaYeHHE pPelIeHUs] ypaBHEHUSI OOPATHBIX YacOB
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XapakTep TMEpeXOJIHbIX MporeccoB n(t) TpH COOOIMICHHMH PEAKTOpy OTPUIATEIbHON
PEaKTUBHOCTH

BennunHa HayanpHOrO cKayka IpU OTPULIATEIbHBIX PEAKTHBHOCTSIX

[IpenenpHblil TEMIT CHUKEHHSI MOIITHOCTH PEaKTOpa IOCIE 3aBEPIIEHHS] HAYaJIbHOI'O CKauKa
OOwmmii xapakTep NepexoIHbIX MPOLECCOB IPU HNOJI0KHUTEIbHON PEaKTUBHOCTH
MrHaoBeHHas: KpUTUYHOCTh PEAaKTOpa KaK HCTOUHUK JIEPHOM OITACHOCTU

Oco0EeHHOCTH TIEPEXOIHBIX MPOLIECCOB IPU COOOIICHUH PEAKTOPY MaJIbIX PEaKTHBHOCTEH
Oco6eHHOCTH MEPEXOIHBIX MPOLIECCOB IPU COOOIIEHUH peakTopy OOJIBIINX PeaKTUBHOCTEH
VIcTOYHHMKYM HEUTPOHOB B MOJKPUTHUYECKOM PEAKTOPE

¥YcranaBnuBaoomasics B OAKPUTHYECKOM PEAKTOPE MIOTHOCTh HEUTPOHOB

IlepexonHble npolecchl IpU U3MEHEHUSX CTENIEHU MOAKPUTUYHOCTU PEAKTOpa

Bpemsi mpakTH4ecKOro yCTaHOBJIEHHUS IMOAKPUTHUYECKOW IUIOTHOCTH HEHUTPOHOB B peakTOpe
110CJI€ U3MEHEHMSI CTENEHU MOAKPUTHYHOCTH

IIpouenypa cryneHuaToro 1mycka u siiepHasi 0€301acHOCTb peakTopa

[ToHsrTHs O0ILIETO M ONIEPaTUBHOIO 3araca PEaKTUBHOCTU PEaKTOpa

@du3nuecKkue NpPOLECChl, BIUAIOIIME HA BEIMYMHBI U OOLIEr0 M ONEPaTHBHOIO 3aIacoB
PEaKTUBHOCTHU B IIPOLIECCE IKCILUTyaTalluu peakTopa

JuddepennnanbHoe ypaBHEHHE BEITOpaHUs ypaHa-235

DHeproBeIpabOTKa peakTopa

ITorepu 3amaca peakTUBHOCTH C BBITOPaHUEM TOILIUBA

OCHOBHbBIE XapaKTEPUCTUKU BbITOPAHUS

3arpy3ka ToIIuBa B peaktop. M3aMepenus mpu mycke peakropa.

Omnpenenenne >pPeKTOB PeaKTUBHOCTH MPH ITyCKe peakTopa. B3BemmBanue cTep:KHe.
Ortansl mycka. TpeOoBaHUS K COCTOSHUIO PEaKTOPHON YCTaHOBKH Mepesl IIyCKOM.

KonTtposnb HeHTpoHHOTO 0TOKa peakropa. O60pyAOBaHME ITYCKOBOM U IITATHOM CUCTEM.
N3mepenue TenaoBoi MOIIHOCTH AJIEPHOTO PEAKTOpa.

Anp00M HEUTPOHHO-(PUZUYECKUX XapPAKTEPUCTUK PeaKTopa

TexHoIOrnuecKnil periaMeHT dKCIUTyaTaluy peakropa. OCHOBHBIE MTOJIOKEHMS,
MIPOTHBOABAPUNHBIE TIPEANINCAHMSL.

ABapuiiHble PEKUMBI U UX BIUsHUE Ha peakTop. ObecTtounBanne ADC, otkmouenue ['T[H,
OTKJIIOUEHUE TYpOUH, OTEPsI TEMJIOHOCUTEIIS.

IIporekanne u ypoku aBapuu Ha ADC Tpumaiin-Aiinenn

IIporekanue u ypoku aBapuu Ha HADC

[Iporexanue u ypoku aBapuu Ha ADC DOykycuma

IIIxaja oneHNBAHUA 00Y4YaIOIIEerocs HAa JK3aMeHe

Bbamasl
Ounenka . .
YpoBeHb 0CBOEHHSI MaTepHaJia peiHTHHTOBOI
(crannmapTHas)
OIlEHKH
Teopernueckoe coaep:kaHue TUCHUIITUHBI OCBOEHO MOJIHOCTHIO, OTnndnHo 36-40

6e3 mpobesoB, HEOOXOAUMbIE MPAKTUUYECKUE HABBIKM PabOTHI C
MaTepuajioM TMOJHOCThIO  chopmupoBaHbl. OOydarommiics
HCUEPIBIBAOIIE, TTOCIIEA0BATEIBHO, YETKO U JIOTMIECKU CTPOIHO
u3jIaraeT Marepuall, yMEeT TECHO YBS3bIBaTH TEOPUIO C
NPaKTHKOH, BIaJeeT pa3HOCTOPOHHUMH HaBBIKAMU M NIPUEMaMH
BBIMTOJTHEHUS MIPAKTHUECKHUX 3aj1a4, TPUYEM HE 3aTPYyIHSETCS C
OTBETOM IPU BUIOM3MEHEHUH 33 [aHUH.




Teopernueckoe COJlepKaHue JUCLUTIINHBI OCBOEHO
NPAKTUYECKH IOJHOCThIO, OOYdYaloUIuiics TpaMOTHO U IO
CYHIECTBY M3JaraeT MaTepuall, He JOIyCKas CyIEeCTBEHHBIX
HETOYHOCTEH, IIPaBUJIBHO IIPUMEHSIET TEOPETUYECKUE
IIOJIOKEHUs IPU PELIEHUU IPAKTUYECKUX BOIIPOCOB M 3ajad,
BJaJeeT HEOOXOAMMBIMM HAaBBIKAMM W  TNpPUEMaMH  HX
BBITIOJIHEHUS.

Xopouo

31-35

Teopernueckoe cojepkaHuEe AUCHMILUIMHBI OCBOCHO YAaCTUYHO,
o0yJaroImuiicss MMeeT 3HaHHS TOJBKO OCHOBHOTO MaTepHala,
JIOITYCKaeT HETOYHOCTH, HEZ0CTaTOYHO IIpaBUJIbHbBIE
(GOpMyIMPOBKY, HAPYIICHUS JIOTHUYECKOH IMOCIEI0BAaTEIbHOCTH
B M3JIOXKEHUU MaTepHalia, HO MpoOebl HE HOCAT CYHIECTBEHHOIO
XapakTepa, HEOOXOAMMBIE NPAKTUYECKHE HAaBBIKU PAOOTHI C
OCBOCHHBIM MAaTEpUAIIOM B OCHOBHOM C(OPMHPOBAHBI, OJHAKO
OOy4aroluicss HCHBITHIBACT 3aTPYAHEHHUS TMPH  PEIICHUU
MPaKTUYECKHX 3aJ1ay.

VY nosnerBopu-
TEIBLHO

24-30

Teopernueckoe copepkaHne TUCHHUIUIMHBI OCBOCHO YacTUYHO,
O0OyJaroIUICsT JOMYCKAeT CYIISCTBEHHBIC OIIMOKH, HE BHJIUT
B3aMMOCBS3M TEOPHUH C IPAKTUKON, HEOOXOJUMbIE MPAKTHUECKUE
HaBBIKM  pabOTBl  HE  CPOPMHUPOBAHBI,  OOJIBITMHCTBO
MPEIYCMOTPCHHBIX ~ pabodeil  MporpaMMoON  JTMCIUTLIMHBI
yueOHBIX 3a/laHui HE BBITIOJIHEHO. HeoOxonuma
JIOTIOJIHUTENbHAST CaMOCTOATEIbHasT paboTa Hal MaTepuaioM

Kypca.

He
VY nosnersopu-
TEJNBHO

0-23

Baibl ”TOroBo# pEMTUHIOBOM OLEHKH 10 JUCHUIUIMHE «/MHaAMUKa SAEPHBIX pEaKTOPOBY:

baJuibl
(utoroBoit
peifTHHrOBoii TpeOoBanus K 3HAHUAM
OLIEHKH)

100-85 OTBeThl Ha NOCTaBICHHBIE BOMIPOCH! IOJIHBIE, YETKHE U Pa3BEpHYyTHIE. PerieHus
3aJa4d JOTMYHBI, JI0KA3aTeNbHBl U JEMOHCTPUPYIOT aHAIUTHYECKHE M TBOPUYECKHUE
CIIOCOOHOCTH CTY/ICHTA.

84-70 JlaroTcsl OJTHBIE OTBETHI HA MOCTaBJIEHHBIE BONPOCHL. [TokazaHO yMeHue BbIIEIATh
NPUYMHHO-CIEJICTBEHHbIe  cBs3M.  Ilpu  pemieHMM  3agad  JAOMYILIEHBI
HE3HAYUTENbHBIC OIMMOKH, WCTPABICHHBIC C TIOMOIIBIO «HABOJSIINX» BOIPOCOB
Mpero1aBaTeds.

69-60 OTBeThl Ha BOMPOCHI M PELICHUs MOCTABICHHBIX 3a/la4 HEJOCTATOYHO MOJHBIE.
Jloruka u MOCJEN0BaTENIbHOCTh B PEIICHUH 3a/1a4 UMEIOT HapylieHus. B oTBerax
OTCYTCTBYIOT BBIBOJIBI.

CTy,Z[CHT, HOJ'Iy‘-II/IBI_HI/Iﬁ MeHee 60% OT MakCHMMaJbHOIO Oaiia 3a pasacia JUCHUILIMHBI WA
MPOMCIKYTOUHYIO aTTCCTALIUI0, CUUTACTCA HCATTCCTOBAHHBIM I10 JaHHOHN JTUCUUILINHE.

Y4eOHO-MeTOAMUYECKOe W HHPopManMOHHOe o0ecneyeHue  y4yeOHOI

AUCHUIIJINHbI

OcHOBHas MTeparypa:



1. Haymog, B. 1. ®usnyeckne oCHOBBI 0€30MMACHOCTH SACPHBIX PEAKTOPOB : yueOHOe mocodue /

B. W. HaymoB. — 2-¢e m3n. — Mocka : HUIAY MHUOU, 2013. — 148 c.
https://e.lanbook.com/reader/book/75778/#3
2. Kazanckuii, 10. A. Kuneruka snepusix peakropoB. Koadduuuents: peakruBnoctu. Brenenue

B quHaMUKY: ydeOHoe mocobue / FO. A. Kazanckwuii, 1. B. Cnekennuc. — Mocksa :HUSY MUOU,
2012. — 300 c. https://e.lanbook.com/reader/book/75770/#2

JlonoTHUTEIbHAS JIUTEPATYpA:
3. MonaenupoBaHue GU3NIECKUX MPOIECCOB B AICPHBIX PEAKTOPax: Ja0OpaTOPHBIH MPAKTUKYM :
yaeOHoe mocobue / A. I'. Halimymun, 1O. b. UeptkoB, M. H. Anukun, WU. U. JlebeneB. — Tomck :
TITY, 2015. — 111 c. https://e.lanbook.com/reader/book/82839/#3
4. MopenupoBaHue (PU3HYECKHX TPOIECCOB B SIEPHBIX PEaKTOpax: JaO0OPATOPHBIN MPAKTHKYM :
yuebnoe mocoodue / A. I'. Haitmymmun, 1O. b. UeptkoB, M. H. Anukun, U. U. JlebeneB. — Tomck :
TITVY, 2015. — 111 c. https://e.lanbook.com/reader/book/82839/#3

MarepuajJbHO-TEXHHYECKOE o0ecnevyeHue y4eOHOM U CIUIIIMHbI

JlexuinoHHbIE 3aHATHUS MPOBOJATCSA B yUYEOHON ayqUTOPHUH, MIPEIHA3HAYCHHOW I MIPOBEICHUS
JIEKUMOHHBIX 3aHSTUHN, 3aHATHI CEMUHAPCKOrO THUIA, TPYNIIOBbIX U MHAUBUAYAIbHBIX KOHCYJIbTAIHUM,
TEKYIIEro KOHTPOJISI U IPOMEXKYTOUYHOM arTecTauMu. AyIUTOpUS OCHAIllEHA KOMILIEKTOM
MYJIBTUMEMIHOTO 00O0pyHOoBaHUsl (IIPOCKTOP, HSKPaH, KOMITBIOTEP, KOJOHKH) Ui IPOBEICHHUS
3aHATUN C TIOMOILBIO PE3EHTALUH.

JlabopatopHble 3aHATHA TPOBOAATCS B YyueOHOH aymutopuu (ayn.426), OCHaIIEHHOMN
MEPCOHANBHBIMU KOMIBIOTEPAMU C BUPTYAJIbHBIM JTa0OPATOPHBIM MPAKTHUKYMOM JJISl BBINOJHEHUS
mabopaTopHbIX PabOT COITACHO MEPEYHI0 JabOpaTOpHBIX paboT. AyIUTOpHUS TaKKe OCHAIeHa
KOMIUICKTOM MYJIBTUMEIUIHOTO 000pyaoBaHusl (IPOEKTOP, JKpaH, KOMIBIOTEpP, KOJIOHKH) s
MIPOBEJICHUS 3aHATUHN C IIOMOILBIO MTPE3EHTAIHH.

s camocrosiTenbHOM paboThl 00y4arONIMXCSd UMEIOTCS CIeHHaIN3upPOBaHHbIE MOMEIEHUS,
00Opy/IOBaHHBIE TEPCOHATBHBIMU KOMIIBIOTEpaMU C BBIXOJOM B HHTEpHET M C JOCTYNOM K
ANEKTPOHHO-OMOIMOTEYHON CHUCTEME, AIEKTPOHHOW OMOIMOTEKE M 3NEKTPOHHOW HH(POPMAIMOHHO-
o0pa3oBaTenbHOU Cpesie By3a, a TAKKE K APYrUM OMOIHMOTEUHBIM (OHIaM.

Y4eOHO-MeTOAMYECKHE PEKOMEHAAMH JJIsl CTYACHTOB

1. Ykazanus A npociayyuBaHus JIEKLIUi

[lepen HauamoM 3aHATUH BHMMATEIbHO O3HAKOMUTBCA C Y4E€OHBIM IUIAHOM IPOBEJCHUS
JIEKIUI U CIIMCKOM PEKOMEHA0BAHHOW JINTEPATYPHI.

Ilepen mocemeHueM OYepeIHOW JIEKIUM OCBEXHTb B IAMATH OCHOBHBIC KOHLEHIUH
HOpOHJEHHOr0 paHee MaTepuana. IloAroToBUTH NMpH HEOOXOJMMOCTH BOIPOCH! Ipenojasarento. He
HAJIO OI1acaThCsl, YTO BONPOCH! MOT'YT OBbITh IPOCTBIMH.

Ha nexuum OCHOBHOE BHHMMAaHUE CIEAYeT YAEHATbh He (opMylaM M MaTeMaTU4eCKUM
BBIKJIAJIKaM, a COAEP>KaHUIO U3y4aeMbIX BOIIPOCOB, ONPEAEICHNUAM U IOCTAHOBKAM 3a]1ay.

B nmnpouecce wu3ydeHHs] JIEKIMOHHOIO Kypca HEOOXOIUMO IO BO3MOXKHOCTH 4YacTO
BO3BpAILATbCsl K OCHOBHBIM IMOHATHSM U METOAAaM peIleHMs 3ahad (34eCh BO3MOMKEH BBIOOPOUHBIN
KOHTPOJIb 3HAHUH CTYJIEHTOB).

JXenaTenpHO MCNONB30BaTh KOHCHIEKTHI JIEKIMH, B KOTOPBIX MCIOJIB3YETCA IPUHATAS
IpernojaBaTeneM cucTeMa 0003HaueHHH.

Jns Gonee moapoOHOro M3ydeHUs Kypca ciegyeT paboTaTb C PEKOMEHIOBaHHBIMU


https://e.lanbook.com/reader/book/75778/#3
https://e.lanbook.com/reader/book/75770/#2
https://e.lanbook.com/reader/book/82839/#3
https://e.lanbook.com/reader/book/82839/#3

JUTEPATyPHbIMU UCTOUHUKAMH U BHOBb MOSIBIISIOLIMMHUCS UCTOUHUKAMM.

2. VKa3aHus JUIs BBIOJIHEHUS Ta00paTOPHBIX padoT

Cobnronate TpeOOBaHUS TEXHMKH O€30MacCHOCTH, IS 4Yero MNpociaymaTh HEO0OXOMMbIe
pa3bsICHEHUS O MPAaBWIBHOCTH IMOBEACHUS B JIAOOPATOPHH.

Ilepen BbIOIHEHHEM J1a00PATOPHOM pabOTHI IPOBECTU CAMOCTOSATENBLHO MOAIOTOBKY K paboTe
M3YYUB OCHOBHBIE TEOPETHUYECKHE MOJIOKEHHS, 3HAHWE KOTOPBIX HEOOXOIWMO MJISi OCMBICICHHOTO
BBITIOJIHEHUST PaOOTHI.

B mnpouecce BbimonHeHuss paboOThl CieAyeT IMOCTOSIHHO OOLIaThCs € IMpernojaBaTeieM, He
JIOITyCKasi IO BO3MOYKHOCTH HEIIPABUJIbHBIX ACHCTBUI.

OCHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTOB HE00X0IMMO 3a(h)UKCHPOBATH B MUCHbMEHHOM BHJIE.

[Tpu cpave 3auera mo paboTe MOATOTOBUTH OTYET O MPOJEIAHHOW paboTe, I/ie AOJKHBI ObITH
OTPa’KEHbI OCHOBHBIE PE3YJIbTAThl U BHIBOJIBI.

3.YkazaHus 11 BHIIOJIHEHUS] CAMOCTOSITEIbHON paboThl

[Tonyunth y mperonaBaTelisi 3aJaHHE M CIIMCOK PEKOMEHJIOBAHHOW JmTeparypbl. M3ydenue
TEOPETUYECKHX BOIMPOCOB CJENYyEeT NPOBOIUTH 10 BO3MOXHOCTH CAMOCTOSTEIBHO, HO TIPH
3aTpyAHEHUSX 00palIaThCs K MPenoJaBaTento.

[ToaroToBUTH MMCEMEHHBIM OTUET O MPOJIEIAHHOMN padoTe.

[Tpu BeIMONHEHNHM (POHTATIBHBIX 33JaHUK 10 YCMOTPEHHUIO TpenojaBareis paboTa MOXKeT
OBITh OlLleHeHa 0e3 MUCPMEHHOTO OTYEeTa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIEC BOMPOCHI, IIPH YCIOBUU
aKTUBHOM CaMOCTOSITEIIbHON pabOThI.

IToaroToBUTH OTBETH HA KOHTPOJIBHBIE BOIIPOCHI.

MeTtoauyeckue peKOMEHAALMH IS NIpenogaBareien

1. Ykazanus 11 npoBeIeHUs JEKIUH

Ha mnepBoil BBOAHON JieKIMU clienaTh OOMMHA 0030p colep’KaHus Kypca U OTMETUTh HOBBIE
METOABl M NOAXOABI K PEHICHUIO 3a/1ad, pacCMAaTPUBAEMBIX B Kypce, IOBECTH JIO CTYJECHTOB
TpeGoBaHus Kadeapsl, OTBETUTh Ha BOIPOCHI.

IIpy moAroTroBke K JEKIMOHHBIM 3aHATHSAM HEOOXOIUMMO MpOoJayMaTh IUIAH €ro MpOBEJEHHUS,
COJIEp’)KAHUE BCTYNHUTEIbHOM, OCHOBHOW M 3aKJIIOYUTEIBbHOW 4YacTH JIEKIHUH, O3HAKOMHUTBHCA C
HOBUHKaMHU Y4eOHOHM U METOAMYECKOM JIMTEpaTyphl, MyOIUKAIUSIMU IEPUOINIECKON NIeUaTu 1Mo TeMe
JeKIMOHHOTO 3aHATHs. [lepen M310)KEHHMEM TEKyIero JEKIMOHHOIO Marepuana HAamOMHHUTbh 00
OCHOBHBIX HUTOTraX, JOCTUTHYTBIX Ha MNpeAblaymuX jekuusax. C 2ToM Lenablo0 3aJaTh HECKOJIBKO
BOIIPOCOB ayAUTOPUU U OCYILIECTBUTH BEIOOPOUHBIN KOHTPOJIb 3HAHUS CTYACHTOB.

B Xone NeKIMOHHOTO 3aHATUS NpenojaBaTeNb JOKEH Ha3BaTh TeMy, ydyeOHbIE BOMPOCHI,
O3HAaKOMHTH CTYACHTOB C NEPEUHEM OCHOBHOM M JOINOJIHUTEIBHOW JIMUTEPATYphl IO TEME 3aHATHUS.
PackpbiBas copepikaHue y4eOHBIX BOIPOCOB, AKIIEHTUPOBaTh BHUMAaHME CTYAEHTOB Ha OCHOBHBIX
KaTEeropusix, SBICHUAX U IpolieccaX, OCOOEHHOCTSIX MX MpoTeKaHus. PackpbiBaTh CYIIHOCTh H
CoJIep’KaHue Pa3IMYHBIX TOUEK 3PEHUSI U HAYYHBIX MOJIX0J0B K OOBSICHEHHUIO T€X WJIM UHBIX SIBJICHUH U
IIPOLIECCOB.

Crnenyer apryMeHTUPOBAaHO 0OOCHOBATh COOCTBEHHYIO MO3MIIMIO MO CIIOPHBIM TEOPETUYECKUM
BorpocaMm. [IpuBonnuTe mnpumepbl. 3amaBaTh 1O XOAY HW3JIO0KEHHs JIEKIMOHHOIO MaTepHalia
PUTOpPHYECKHE BONPOCHI M CaMOMY JaBaTb Ha HHMX OTBET. OTO CHOCOOCTBYET aKTHBH3AIUU
MBICIIUTEIIBHON JI€ATENbHOCTH CTYJIEHTOB, NMOBBIIIEHUIO MX BHUMaHUS W HMHTEpeca K MaTepuaily
JeKIuu, ee coaepkaHuto. IlpermonaBaTens JOMKEH PYKOBOAUTH pabOTON  CTYIEHTOB 10
KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuana, MOJ4epKUBaTh HEOOXOJUMOCTh OTpPaXEHHUS B
KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH M3ydaeMoll TeMbl, 0CO00 BbIIENsAs, KaTeropuaibHbIi anmnapar. B
3aKJIIOYUTENBHON YacTH JIEKUUMH HEoOXoauMo c(hOopMyIHpoBaTh OOIIME BBIBOABI IO TEME,
PacKpBIBAIOIIUE COJIEP)KaHNE BCEX BOMPOCOB, MMOCTABICHHBIX B JIEKUUH. OOBSABUTH IUIAaH OYEPETHOTO



NPAaKTHYECKOTO 3aHATHUS, JaTh KpaTKHe PEKOMEHJAIMH 10 TIOATOTOBKE CTYICHTOB K 3aHATHIO.
OmnpenenuTb MECTO M BPEeMsl KOHCYJIbTAI[MM CTYJEHTaM, IOXENAaBIIMM BBICTYIIUTh Ha 3aHATHH C
JOKJIagaMu 1 pedepaTaMu.

Ha mnocnenneit nexkumu yaenute Bpems I 0030pa Hanboiee BaKHBIX IOJIOXKEHHH,
PacCMOTPEHHBIX B Kypce.

2. VxazaHus JUIsl IPOBEACHUS JIAOOPATOPHBIX 3aHATHH.

Cobnronate TpeOOBaHMUS TEXHUKH O€30IMacHOCTH M MPOBOAMTH HEOOXOAUMBIE PA3bICHEHUS O
NPaBUILHOCTH TIOBE/ICHHS B JIAOOPATOPUH.

[Tepen BbImomHEHHMEM J1a0OPaTOPHOM pPAaOOTHI NMPOBEPUTH CTENEHb T'OTOBHOCTH CTYAEHTOB,
HAallOMHUTh U OOCYAMTH OCHOBHBIC TEOPETHUECKHE TOJIOKEHUS, 3HAHUE KOTOPHIX HEOOXOIUMO ISt
OCMBICJICHHOTO BBITIOJHEHUS padoT.

B npouecce BeimoiHEHUS pabOTHI CIENYET MOCTOSIHHO OOIIAThCSA CO CTYIEHTAaMH, HE JOIyCKast
10 BO3MOKHOCTH MX HETIPAaBUIIbHBIX AEHCTBUH.

TpeboBaTh, YTOOBI OCHOBHBIE PE3YJIbTATHl AIKCIIEPUMEHTOB ObUIN 3a(pUKCUPOBAHBI CTYJICHTaMH B
MUCHbMEHHOM BHJIE.

[Tpu mpueme 3adera mo pabore TpeOOBAaTH OTYET O MPOJEIAHHOW padoTe, rze NOKHBI OBITh
OTpakKeHbI OCHOBHBIE PE3YJIBTAThI U BHIBOIBI.

3.YkazaHus 10 KOHTPOJIIO CAMOCTOSITEIbHOW PaOOThI CTYACHTOB

[lo ycmoTpeHuio mpemomaBareNs 3aJaHUE Ha CaMOCTOSATENBHYIO pPabOTy MOXeT OBITh
VHIUBHUTyJIHBIM MM ()POHTAIBHBIM.

[Tpu ucnonp30BaHUM MHIMBHIYAIBHBIX 33JaHUIl TpeOOBATh OT CTY/IEHTa MUCHMEHHBIA OTYET O
IIPOJIeJIaHHOM pabdoTe.

[Ipu npuMeHeHNH (POHTATIBHBIX 33JaHUN BECTH KOJUICKTUBHBIE OOCYXIEHHS CO CTyICHTaMHU
OCHOBHBIX TEOPETHYECKHX MOJ0KESHHH.

C 1enpl0  KOHTPOJNS KayecTBa  BBINOJHEHUS  CaMOCTOSTENBbHOW  paboThl  TpeOoBaTh
WH/IMBUAYAIbHBIE OTYETHI (IOMYCTHMO BMECTO NMHUCHBMEHHOTO OTYETa NMPUMEHSTh WHIUBUIYaJIbHBIE
KOHTPOJIbHBIE BOIIPOCHI).

[IporpamMma cocrtaBiieHa B cooTBeTcTBUM c TpeboBanusmu OC HUAY MUDU u yueOHBIM
IUTAaHOM OCHOBHOHM 00pa3oBaTelbHOM MporpaMMsl 1o creruanbHocTH 14.05.02  ATOMHBIE CTaHIUM:
IIPOEKTUPOBAHME, IKCIUTyaTallUsl U MHKUHUPUHT

Pabouyto nporpammy coctasui npod. Yepnosa H.M.

Penensent: mouent [loaropuos A. A.

ITporpamma ono6pena Ha 3acenannu YMKC 14.05.02 AtomHble CTaHIMU: TPOEKTUPOBAHUE,
HKCIUTyaTalsl U MH)KUHUPUHT .

[Ipencenarens yuebHo-meToauueckoir komuccuu Edpemona T. A.



