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1 IIEJIM ¥ 3AJJAYH OCBOEHUS JUCHMUIIIAHBI

Henblo npenogaBanus TUCUUILIMHEL «PU3NYECKask TEOPUsI PEAKTOPa» ABJISIETCS HA4aJIbHOE O3HA-
KOMJIEHHE U IIpuoOpeTeHre 6a30BbIX 3HAHUN O AJEPHBIX PEAKTOPAX, SACPHON SHEpreTuKe U huznye-
CKMX OCHOBaX ATOH MHKXEHEPHOH NI TeNbHOCTH, BEIPOCIICH U3 3aKOHOB SIZICPHON M HEHTPOHHOU (Hu3H-
ku. OcBOCHME IPAKTUYECKUX METOJIMK pacyeTa IPOLEeCcCOB B PeakTope Ha OCHOBE 1U( ()y3MOHHOMN Teo-

pun.

3auaann HU3YyUYCHUA AUCHUIIIMHBI ABJIAOTCA:

M3y4YeHUE MPOLECCOB, UAYIIMX B SACPHBIX pEaKTOpax — JEICHUE s/1pa, LIEHYI PEaKLHIo,
BBIJICJIICHUE DHEPIUH, B3aUMOJEHCTBUE HEUTPOHOB C BEIIECTBOM,;

M3y4€HUE OCHOB TPAHCIIOPTA HEMTPOHOB, MOHSITHUS CEUEHHM B3aUMOJECHCTBHUS HEUTPOHOB,
BBIYHCIICHHE CKOPOCTEN peakUuid, IJIOTHOCTH TOTOKA HEUTPOHOB; MPAKTHYECKOE OCBOCHUE
IPUEMOB

M3y4YEHUE NPOCTEUIIEH TEOPUU KPUTUYHOCTH PEaKTOpa, METOIbI pacyeTa sSACPHBIX peak-
TOPOB, MPOCTEUIITNE YPABHEHHS] KHHETUKU U TUHAMHUKHU PEaKTOpa U CIIOCOOBI UX PElICHUS
O3HAKOMJICHHE C IPUMEHEHHUEM SJICPHBIX PEAKTOPOB B PA3IMYHBIX 00JIACTSIX HAYKH U TEX-
HUKH, C MPUHIIUTIAMH PaOOTHI SIEPHBIX AICKTPOCTAHIIHIA, C COCTOSIHUEM U

MEepCIeKTUBaMH sIepHOi 3HepreTuk B PO u B Mupe npu 0co00 yAenuTs BHUMaHUE BO-
pocaM 0€30M1acCHOCTHU JIEPHON SHEPTETUKH.

2 MECTO JUCHOUMIIJIMHBI B CTPYKTYPE OII BO

Jucruminna Ousndeckas TEOpUs PEaKTOPOB OTHOCHTCS K 0a30Boi# vactu Oiioka 1 mpodeccuo-
HAJILHOTO MOJYJIsl y4eOHOTO TIIaHa.

Heo0x0uMbIMU YCIIOBUSAMHE 151 OCBOCHHS AUCIMITIMHBI SBIISTIOTCSL:

3HaHWe OOIIeH (PU3MKKM U MATEMAaTHKH B mpejenax 1-3 ceMecTpoB eCTECTBCHHOHAYYHOTO MOIYIIS
y4eOHOro IJ1aHa,

yMeH#e paboTaTh C HAyYHOM U CIIPaBOYHOM JTUTEPATyPOid,

BJIaJICHKE OCHOBaMHM pabOThI HAa KOMITbIOTEpPE ¢ makeToM nporpamm Microsoft Office.

Tabnuma 2.1 - [lepedyenp NpeAMIECTBYIOMIUX U MOCIETYIOMNX AUCHUIUINH, (POPMUPYIOIIUX OOIIEKYITb-

TYPHBIC U HpO(I)eCCI/IOHaJ'IBHBIe KOMIICTCHIINNU

Kon

HaumeHnoBaHMe KOMIIETEH-

IMocaenyromme TUCHMIIAHBI

IIpenmecTByonmue AUCHUNIUHBI
per YIOUIHE uctt (rpynnsbl AUCHUILINH)

197001

OO1IEKyJIbTYPHBIC KOMIICTCHIIUN

OK-1

CriocoOHOCTB K a0CTPaKTHO-
MY MBIIUICHUIO, aHATTH3Y U
CHHTE3Y

MareMaTHYeCKUN aHaIU3 SInepHble TEXHOIOrUU

[TpodeccrnonaabHbIe KOMIIETCHIIMH

[K-1

CIIOCOOHOCTBIO CO3/1aBaTh

SAnepnas pusnka Meroap! aHaJIM3a TOIJIMBHOIO

TEOPETHUIECKHE U MaTeMaTH-
YECKUE MOJIEIH, OITUCHIBAIO-
HIMe HEUTPOHHO-(QU3UIECKUE
MIPOLIECCHI B peaKkTopax, mpo-
[ECCHI THIPOANHAMUKH U
TEIIOMAacCONEPEeHOca B ak-
THUBHBIX 30HAX WIJIN BO3JIEH-
CTBUE MOHU3UPYIOIIETO U3-
Jy4EeHUs Ha MaTepUalbl, ye-
JI0BEeKa M 00BEKTHI OKPYKa-
IOIIEH Cpejibl, CUCTEMBI y4e-
Ta, KOHTPOJIS SIIEPHBIX MaTe-
pHuanoB

[MKJIa, BHYTPEHHUI TOTLINB-
HBII MUK

[1K-3

CriocoOHOCTBIO  HCHOJB30-
BaTh (pyHIaMCHTAIbHBIE 3a-
KOHbI B 00JIACTH (DU3UKHU

VYpaBHeHH MaTeMaTHYecKoO# (u-
3UKH

JlunaMuka 1 6€3011aCHOCTh
A2y




aTOMHOTO SJIpa W YacCTHII,
SICPHBIX PEaKTOPOB, TEPMO-
JMUHAMUKH, THIPOAMHAMUKU
U TerioMacconepeHoca B
00beMe OCTaTOYHOM  JJIA
CaMOCTOATEILHOIO  KOMOH-
HUPOBAHUS M CHUHTE3a WICH,
TBOPYECKOTO0  CaMOBBIpaxke-
HHUS

3 TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHUSA JUCHUIITINHBI

[Ipornecc n3ydeHus: TUCIMILUIMHBI HAITpaBjieH Ha (OPMUPOBAHUE HIIEMEHTOB KOMIIETEHITUN B COOT-
BerctBuu ¢ OC HUAY MUO®OU u OI1 BO no gannomy HarpaBiIeHUIO MOATOTOBKH (CIEIMAIILHOCTH ).

Tabmuna 3.1 - [lepeueHp NIaHUPYEMBIX PE3yIbTATOB 0OYUEHUS MO AUCHUILINHE

[Tnanupyemble pe3yabTaTbl OCBOCHUS
OII (xoMIieTeHIIMN ), TOCTUKEHUE KOTO-
pbIX 00ecHeunBaeT JUCIUIIIMHA

[lepeuens IaHUPYEMBIX PE3yIbTATOB 00YUYEHHUS I10 JIHC-
LUTUTHHE

Kon Coneprxanre KOMIETEHIIUN
KOMIIE-
TCHIUN

3HaTh:
YMeTs:
Bnaners:

CIOCOOHOCTBIO CO3/1aBaTh
TEOPETUYECKUE U MaTeMaTH-
YeCKHEe MOJIeNU, OIMChIBALO-
e HEUTPOHHO-(U3NIECKHE
IIPOLIECCHI B PEaKTOpax, Mpo-
L[ECChI TUJIPOIMHAMUKU U
TEIUIOMAcCoNepeHoca B ak-
[1IK-1 THBHBIX 30HAX WJIN BO3JEH-
CTBHME HOHU3UPYIOIIETO U3-
Jy4yeHUs Ha MaTepualbl, ye-
JIOBEKA U 0OBEKTHI OKpYXKa-
IOILEH Cpelbl, CUCTEMBI yUe-
Ta, KOHTPOJIA SACPHBIX MaTe-
puanos

3nath: OCHOBHBIE 3aKOHBI (DU3UKU U MAaTEMaTHKHU, a TaK-
K€ TPAHMIIBI X TPUMECHUMOCTH;

OCHOBHBIE YPaBHEHHUS [IEPEHOCA HEUTPOHOB U 3aKOHBI
pacrpeiesieHust SHEProBbIJICICHUS B aKTUBHOM 30HE peak-
TOpa

YMeTh: IPUMEHATh 3HaHUS Il COCTABIICHUS U PELICHUSA
Qg QepeHIMaTbHBIX 1 HHTETPAIbHBIX YPAaBHEHH, a TaK-
K€ CUCTEM ypaBHEHUM.

BrnaneTs: HaBBIKaMH HCIIOJIB30BAHUS OCHOBHBIX (hU3HYE-
CKHMX U MaT€MaTU4YECKUX 3aKOHOB

TOTOBHOCTBIO K CO3JaHUIO
HOBBIX METOJIOB pacueTa co-
BPEMEHHBIX PEaKTOPHBIX
YCTaHOBOK U (PM3HUYECKUX
YCTPOMCTB, METO/IOB UCCIIE-
JIOBaHUS TETIIOPU3NUECKUX
MPOLIECCOB U CBOWCTB peak-
TOPHBIX MaTEPHAJIOB U TEIl-
JIOHOCUTEIEH; pa3paboTke
HOBBIX CHCTEM Mpeodpa3oBa-
HHUS TEIJIOBOM U SIEPHOM
SHEPTHH B JIEKTPUUYECKYIO,
METOJ0B U METOJUK OLIEHKHU
KOJIMYECTBEHHBIX XapaKTepH-
CTHK SIJIEpHBIX MaTE€pUaJIOB

[1K-2

3HaTh: OCHOBHBIE (PU3NYECKHE 3aKOHBI U METOIBI pacyeTa
YMeTh: yka3aTh, Kakue 3aKOHBI OMIMCBIBAIOT AJaHHOE (Pu-
3UYeCcKOoe siBIeHue Win 3 (eKT, MPOBOIUTH U3MEPEHUs, a
TaKX€ PaCCUYUTHIBATh UX MOTPEUIHOCTH MOTPEITHOCTH
Brnaners: HaBbIKaMu TPUMEHEHUS (PU3MUECKHUX 3aKOHOB U
paboThl ¢ GPU3MUIECKUMU BETUIYUHAMU

CIIOCOOHOCTBIO UCIOJIB30BATh
I1K-3 dbyHIaMEHTAIbHBIC 3aKOHBI B
o0nactu (GU3MKU aTOMHOTO

3HaTh: IapaMeTpsl, ONPEAEIAIOINE MOLUTHOCTh PEAKTOpa
U CKOpPOCTh €€ U3MEHEHHs, OPTraHbl PETyJINPOBAaHUS MO~
HOCTH PEaKTOpa




A1pa U 4aCTHLI, IJCPHBIX pe-
aKTOPOB, TEPMOJMHAMUKH,
THIPOIMHAMUKH U TEIIOMAc-
cornepeHoca B 00beMe J10cTa-
TOYHOM JUJISl CAMOCTOSITEIIb-
HOTO0 KOMOWHUPOBAHUS U
CHHTE3a Uel, TBOPUYECKOTO
CaMOBBIPA)KEHUS

YMeTb: ctpouTth auddepeHInaibHble 1 HHTETPATbHBIC
xapakrepuctuku KC

Brnagets: MeTonukamu pacuera KpUTHUECKOTO TOJI0XkKe-
Hust KC

CII0OCOOHOCTBIO OLIEHUBATh
PHCK H ONPEIEIATH MEPBI
0€301aCHOCTH [T HOBBIX
YCTaHOBOK U TEXHOJIOTHH,
COCTABJISITH U aHaJII/I3I/IpOBaTB

3HATh: OCHOBHLIE U MNOTCHIUUAJILHBIC OITACHOCTHU AACPHBIX
TEXHOJIOTUI U YCTaHOBOK OCHOBHbBIC TPEOOBAHHUS SIIEPHOM
0€30MacHOCTH MPH PU3NIECKOM ITyCKE, BHIXOJIC HA MUHU-
MaJIbHBIH KOHTPOJIMPYEMbBIH YPOBEHB U paboTe B 6a30BOM
peKUME.

[TK-7 CIICHApUU TOTEHIIUAIBHO YMeTh: aHaM3UPOBaTh CUCTEMBI 0€30IIaCHOCTH, PACCUU-
BO3MOXXHBIX aBapui, paspa- TBIBAaTh 3(PPEKTUBHOCTH OPTaHOB PETYIUPOBAHUS U CH-
0aTbIBaTh METO/Bl YMEHBIIIE- | CTEMBI YIPaBICHUS U 3aIIUTHI peakTopa
HUS PUCKa UX BO3HUKHOBE- Brnaners: HaBbIKaMu pacueTa COBPEMEHHBIX CUCTEM, PHU-
HUS OOpOB U yCTPOUCTB
TOTOBHOCTBIO K OIIEHKE sifiep- | 3HaTh: OCHOBBI 3aKOHOJATENHCTBA OOPAIIEHUS C PAIHOAK-
HOW M paJinaliioHHON 0e3- TUBHBIMHM UCTOUYHUKAMM, a TAK)KE CAHUTApHbIE paBUja U
OIACHOCTH, K OIICHKE BO3- HOPMBI paJHAlIMOHHON O€30MacCHOCTH
NEHCTBUS HA OKPYKAIOLIYIO YMeTh: IPUMEHATh HAaBbIKU padOThI C TEXHUUYECKOM JTOKY-
cpeny, K KOHTPOJIIO 3a CO- MEHTAIINEH, a TAaKXKe YTCHHS YepTeKei
OmozieHreM 3kojorudeckord | Bmagets: TepmuHonorueii, npumensiemoit B HPb u Can-

I1K-25 0€e30macHOCTH, TEXHUKHU 0e3- | ITun
OIIACHOCTH, HOPM U MPABUJI
MIPOU3BOJICTBEHHOW CaHUTA-
puH, NOKAPHOM, pagualuoH-

HOM U siiepHOi Ge3omacHo-
CTH, HOPM OXpaHbl Tpyia
CIOCOOHOCTBIO IKCIUTYaTUPO- | 3HATh: KOHCTPYKIIMOHHBIE OCOOCHHOCTH YCTAHOBOK, OC-
BaTh, IPOBOJAUTH UCIIBITAHUSL | HOBHBIE PEXKUMBI IKCILUTYaTaIllH, & TAKXKE CIIOCOOBI BHIBO-
U PEMOHT COBPEMEHHBIX (- | J1a peaKTopa B KPUTUUECKOE COCTOSTHUE, Ha pabouyro
3MYECKHUX YCTaHOBOK MOIIHOCTh U OCTAaHOBKH pE€aKTOpa
YMeTh: COCTaBIATh PErIaMeHT (PU3NUYECKOTO ITYCKa PEaKTo]
[1K-29 Y BBIBOJIAa peaKTOpa Ha HEOOXOUMBIN YPOBEHb MOIITHOCTH;
BBIOMpATh ONTUMAJIbHBIN PETJIAMEHT YIIPaBJICHUS
HEUTPOHHOW MOIIHOCTBIO PEAKTOPA
Brnanets: MeTo1aMu OLIEHKH MOIITHOCTH, pacdeTa OCHOB-
HBIX TETUIOTEXHUYECKUX U HEUTPOHHO-(DU3UYECKUX TIa-
pametrpoB DY
CIOCOOHOCTBIO PACCUMTHIBATD | 3HATh: OCOOEHHOCTU KOHCTPYKIMU TETUIOBBIIESIOINX
OCHOBHBIE XapaKTEpUCTUKN 3JIEMEHTOB SIAEPHBIX PEAKTOPOB PA3TUYHBIX TUIIOB, OC-
SJIEPHBIX PEAKTOPOB M SHEP- | HOBHBIE MaTE€pHAJIbI, UCIIOJIb3yEMbIE B PEAKTOPHOI TEXHU-
TCK- FETUYECKUX YCTAHOBOK K€, IOHSTHS TEIUIOBOM U AJIEKTPUYECKON MOIIIHOCTH,
16 TEMIEPATypbl, MaPONPOU3BOIUTEIHHOCTH, TABICHMUS,

TEMIIepaTyphl, pacXxo1a TEIJIOHOCUTEIIS.
YMmeTh: paboTaTh ¢ TEXHUYECKON JOKYMEHTAIMeH, BeCTH

MOMCK IO 0a3aM JaHHBIX M CHCTEMaM YHUBEpPCAIbHOI Je-
CATUYHOM Ki1accu(UKaIiu.

Bitagers: MeTogamMu OLICHKH MOITHOCTH, pac4eTa OCHOB-




HBIX TETIOTEXHUYECKUX U HEUTPOHHO-(U3UYECKUX TIa-
pameTtpoB DY
CIOCOOHOCTBIO TPOBOAUTH 3HaTh: OCHOBHbIE HEUTPOHHO-(PU3NYECKUE MPOLIECCHI B
HEHUTPOHHO-(DU3NIECKHA U AKTUBHOW 30HE PEaKTOpa, paCupeAeIiCHUE SJHEPrOBbIIEIIE-
TCK- TeIUIOTHAPABINYECKUil pac- | HUs, k03 uirenTa HepaBHOMEPHOCTH
17 4eT SJIEPHBIX YCTAHOBOK YMGTFZ OIICHUBATH CKOPOCTH MPOXO/ISIIUX SIISPHBIX pe-
aKUUl, TeMIepaTypy, AaBlieHUE, pacXo TeIJIOHOCUTENS U
pabouero Tena
Brnagers: MeToMKOM pacueTa TeJI0TEXHUUYECKUX U
HEHTPOHHO-(DHU3MYECKHUX MTAPAMETPOB SACPHBIX YCTAHOBOK
TOTOBHOCTBIO UCIOJIB30BaTh | 3HATh: MapaMeTphl, ONPEACIAIONINE MOITHOCTh PEaKTopa
COBpEMEHHBIE CPEJICTBA aB- U CKOPOCTh €€ U3MEHEHHs1, OPTaHbl PEryIUpPOBAHUS MOIII-
[1CK- TOMAaTHUYECKOT'0 PETYIUPOBA- | HOCTH peaKTopa
1.12 HUS, YIPABJICHHS U 3aITUTBI | YMETh: CTpouTh AuddepeHInaIbHbIe 1 HHTETPaIbHBIC
SIIEPHBIX YCTAHOBOK xapaktepuctuku KC
Brnagers: MeTonukamu pacuera KpUTHUECKOTO MOJI0KEHUS
KC
4 CTPYKTYPA U COAEP KAHUE NUCIHUITJIMHBI
4.1 CTpyKTypa AUCHMILIUHBI
OO0mast Tpy0eMKOCTh (00beM) AMCIHUILTUHBI COCTABIISICT 3auetHbIX eaunul] (3ET),

AKaJCMHUYCCKHUX 4aCOB.

Ta6muma 4.1
O0BbEM TUCHUIJIMHBI 10 BUIAM Y4eOHBIX 3aHITHH (8 coomeemcmeuu ¢ yueOHbiM Nianom)
Bcero, CemMectp
. 3a4eTHBIX 6 7 8
Bun yuebnoit paboTbl e ——
(akan. ga-
Oo0mas TPYI10eMKOCTh TN CHMILJINHBI 9(324)
KonTakTHas padoTa ¢ npenogaBarejem:
3aHATHSA JIEKIIHOHHOTO THUIIA 52 16 19 17
3aHSTHSI CEMUHAPCKOTO TUTIA
B TOM YHCJIC: CEMUHAPHI
MPAKTUYECKHIE 3aHSATH 55 38 17
MTPAKTUKYMBI
nabopaTopHbIe PaOOTHI
JIpYTHe BUIBI KOHTAKTHOM paboThI
B TOM YHCJIC: KYPCOBOE IPOCKTUPOBAHUE
TPYNIOBBIE KOHCYIbTALUN
WHAUBHUAYallbHbIE KOHCYIbTAIUN
MHBIE BU]Ibl BHEAYIUTOPHON KOHTAKTHON pabOThI
CamocTosiTeJibHast padoTa 00y4aroImuxcs™™: 181 20 87 74
M3y4eHUE TEOPETUYECKOT0 Kypca 181 20 87 74
pacueTHo-TpadUeCKUe 3aJaHus, 32191
pedepart, acce
KYPCOBOE MPOSKTUPOBAHUE
Bua npomMe:KyTOYHO# aTTecTaluu (3a4eT™ ™™, 3a4eT | 3a4er Ok3a-
IK3aMeH) MeH(36)

Pacnpenenenne yueOHoil HArpy3Ku 1o pasesaM JHCHMIIIHHBI

Tabmuua 4.2



Bunpl yueOHOI Harpy3KH U UX TPYLOEMKOCTbD,
aKaj. 4achl

£

dopMupyemsle

HaumenoBanue pasznena KOMIIETEHIINH

JIMCLUIUINHEI

TEJIbHOW MpOorpamMMbl
Ne paznena

Ne momysst o6pasoBa-
Jlexiun
HATUA
JlaboparopHbie pa-
0O0TEI
CamocTosTenpHas
paborta
Bcero wacos

ITpakTnueckue 3a-

IICK -1.1 TIK-10
15 IICK-1.6
IK-1

[N
]

1 Beezenue 2 1

ICK -1.10
OCHOBHEIE TOHATHS TEOPHU SIAEPHBIX 1 14 19 ICK -1.9
peakTopoB TICK-1.6
IK-1

TICK 1.7
3 |2 4 1 18 23 TK-1
JepHbIE MPOLIECCHI B PEAKTOPaX CK -1.10

I1K-6

TIK-1
4 | Heit 4 1 16 21 M7
C€UTPOHHBIC ITOINIEPEUYHBIE CEUCHUSA TICK-1.6

ICK-1.7

IK-7
ICK-1.6
ICK-1.7
IICK-1.10

5 HeiiTpoHHbIE peakuu 5 8 16 29

IK-1
I1K-6
Mogenu paccestHUs U CHEKTPbI 8 18 32 I1CK-1.6
HEUTPOHOB IICK-1.9
IICK-1.10

ICK -1.12
IICK-1.10
ICK-1.7

7 Jucdysus HeHTpoHOB 8 8 20 36 [CK-1.6

ICK -1.12
IICK-1.10
KpuTnueckuii pasmep u ynpabieHue 6 16 26 ICK-1.7
PEaKTOpOM. I1CK-1.6

U ICK -1.12
9 3MEHEHHE COCTaBa TOPIOYEro 1 4 6 16 26 MCK-1.10

PEaKTUBHOCTH. TICK -1.9

ICK-1.9

10 | T'ereporeHHbIE AnepHBIE PEAKTOPHI. 8 11 20 39 ggﬁ_l'lo

0co IK-6
COOEHHOCTH Pa3JINYHBIX JHEPreTH- 3 4 15 22 MCK-1.9

YECKUX PEaKTOPOB

11

UTOTO: 52 55 181 288

4.2 ConepskaHue TUCHUILTAHBI
B pa3zoene npusooumcs nonuwiii nepedeHs OUOAKMUYECKUX eOUHUY, NOOTEHCAUUX YCBOCHUIO NPU U3Y-
YeHUU OAHHOU OUCYUNTIUHBL, CIPYKIYPUPOBAHHBILL NO GUOAM 3AHAMULL U MEMAM 8 PAMKAX PaA30eN08 OUCYU-
naunsl. Homep pazoena oucyuniunsl u 06vem yacos npueooumcs ¢ coomsemcemauu ¢ Tabnuyeri 4.2.
VY 1eabpHbBIN BeC IPOBOIUMBIX B AKTUBHBIX U HHTEPAKTHBHBIX (POpPMax MPOBEICHHS ayJAUTOPHBIX 3a-
HSATHH 10 JUCITUIUTMHE cocTaBisieT He MmeHee 30 %.

JIeKUMOHHBIN KypC



Tabmuua 4.3

Tewma JieK1MY ¥ IepeveHb TUIAKTHYCCKUX €IIMHMIT®

TpynoeMKocTb, akaj. 4acoB

B TOM 4YHCJIC C

Ho-

Ne UCIIOJIb30BaHU-
JICK- Mep €M HMHTCpPaK-
1807071 pas- peero TUBHBIX 00pa-

nena
30BaTeIbHBIX
TEXHOJIOTHI
1 1 [IpousBoncTBo 3Hepruu. Mctounuku snepruu. 3amna- 1
Chbl OPraHNYECKOro TOIIJINBA.
2 1 Pecypcel mo peakiusm aeneHuss U cuHTe3a. llep- 1
CIIEKTUBHI Pa3BUTHS SJICPHON DHEPTCTHKHU.
3 2 OrnpezerieHne W MPOCTEHIAs peanu3anusl SaepHOTO 1 1
peakTopa. BeposiTHOCTh n30eXKaTh YTCUKH.
4 2 Tunuunsie peakiuu (U + n), BBIXOI M SHEPTHS 1
HEUTPOHOB, Y(PPEKTUBHBIN KOIPDUIUEHT pPa3MHONKE-
HUSl, PeKUMBI PEaKTOpa.
5 2 VcnoBus paboTel peakTopa, JIeJIeHHe U KOHBEPTHPO- 1
BaHUE s/iep M30TONOB ypaHa u Topus. KoaddunueHt
BOCIIPOM3BOJICTBA.
6 2 Kiaccudukanmst peakTopoB: 10 SHEPTHH HEHTPOHOB, 1 1
[0 HAa3HAYEHUIO, TI0 SACPHOMY TOpPIOYEMY, TIO CTPYKTY-
pe aKTUBHOMW 30HBI, IO TEIUIOHOCUTEINIO, IO OTpakaTe-
JI10, 10 3aMeuinTento. Cxema peakropa.
7 3 MexaHu3Mm SIE€pHBIX peaKUuuid, KaHaJIbl PEaKLHil, 1
AJICPHBIC YPOBHU SHEPTUM, CIIEKTPHI AJS sIACp pa3ivy-
HOW MACChl, IIMPUHA YPOBHS.
8 3 Pe3onancHoe mornomenue, ¢opmyna  bpoiita- 1
Burnepa a5 3aBUCUMOCTH CEUEHHUM B3aUMOICHCTBUS
OT DHEPTUU HEUTPOHOB.
9 3 Heymipyroe paccesiHue, pe30HAHCHOE W MTOTCHIIHAb- 1 1
HOE YIIPYroe paccesHue.
10 3 3aMemyieHHEe HEWTPOHOB, TEIUIOBOE pPaBHOBECHE, 1
TpeOOBaHUE K MaTepUAITy 3aMEITUTENS.
11 4 Ornpeznenenne ceyeHusl, INIOTHOCTh TOKa HEUTPOHOB. 1
IlonHOE ceyenue.
12 4 CeueHus: ynpyroro ¥ HEyHpyroro paccesHusi, IMo- 1 1
TJIONICHHUS, JICJICHUS, YBOJIa, TIOJTHOE 3aMeJJICHUS, HHTE-
rpajJbHOE PaIallMOHHOTO 3aXBaTa.
13 4 Konnentpanus sigep. CKOpOCTh peakifu, MOTOK 1
HEUTPOHOB.
14 4 OcnabiieHne TOKa HEUTPOHOB, MAKPOCEUEHHUS B3au- 1
MOJIEHCTBUS, aJAUTUBHOCTD, JUIMHA CBOOOIHOTO Mpode-
ra.
15 5 Brixon peakmuii. Ilotok HeiTpoHOB. (OCHOBHBIE 1 1
CBOMCTBA PEAKIMI I€JICHUs, OCKOJIKU JCIICHMUS.
16 5 MrHoBeHHbIE U 3ama3bIBatoliye HeHTpoHbl. CeKTp 3
HEUTpoHOB neneHus. Cxema TUMUYHOTO pacrmaja C 3a-
naspiBaroMu Heiirponamu (Kré?)
17 5 MexaHu3m JeneHus ajep, KpUTUYecKas SHeprus u 1

SHEprus CBsI3U, MOporosas 3Heprus aeneHus. [Ipoayk-
Thl JeneHus. bamanc ocBoOoxmaromieiicst — 3Hep-
ruu. YCciIoBUs CTallMOHAPHOMN peakuuu nene-




Hus. Llennas peaknus genenus (LP). Koaddumuent
pasmHoxkeHus K peaktopa OECKOHEUHBIX  pPa3MEpPOB.
Koaddumuent pasmMHOXKEeHHS Ha OBICTPBIX HEUTpPOHAX
(BH).

18

BepostHocTh M30exaTh pe3oHaHCHOrO 3axBara. Ko-
3G GUIHMEHT TEIIOBOrO Hcnoib30BaHui. Dopmyrna dye-
TBIPEX COMHOXHTEIICH.

19

OO6oramenue Torma s noanepxanus LIP. IIpu-
Mepbl ceueHuin mrg C'?, B, Uz, U8, Bo3MOXHOCTb
PaCIIMPEHHOIO0 BOCIPOM3BOJICTBA JACISIIUXCI H30TO-
noB. bpunepel. KosddummeHnt Bocmpou3BoacTBa uis
Pa3IMYHBIX TUIIOB PEAKTOPOB.

20

VYTeuka HeWTpoHOB. Cxema OajaHca HEHTPOHOB B
peakTope Ha TemnoBblx HelTpoHax (TH) xoneunsix
pa3MepoB.

21

JelicTBue 3ama3npIBalolMX HEUTpoHOB. Pacmpene-
JICHHE HEUTPOHOB B PEAKTOPE.

22

I'pannunoe ycnoBue. 3aMeyieHHE B OECKOHEYHBIX
cpellax, OCHOBHBIE MPOIIECCHl. YIpyroe paccesHue. Be-
POSITHOCTh TIPHOOPETCHHUS SHEPTMH B HEKOTOPOM HH-
tepBasie dE. CpeHmii KOCUHYC yTriia paccesiHusl.

23

Jlorapupmudeckuii pexkpemeHT 3Hepruu. Koaddu-
HUEHT 3aMmeieHus. Jletaprus.

24

DHEPreTUYECKUN CIEKTP 3aMeIIEMbIX HEHTPOHOB.
3amemiieHne B Bojgopone 0Oe3 moromnieHusa. CrekTp
®epmu. [lnotHOCTh 3amenieHus. 3ameyieHue 0e3 To-
IJIOLIEHUST B HEBOJOPOJHBIX Cpeaax, MOJENb Herpe-
PBIBHOTO 3aMEIJICHUSI.

25

[TprumMepsl peasibHBIX CIEKTPOB B peaktopax Ha TH u
BbH. 3amennenue B 6€CKOHEUHBIX CpeAax MpU HATUYUU
MOTJIOUICHUs, BEPOSTHOCTh H30€XkaThb PE30HAHCHOTO
3axBara B BOJOPOJHBIX Cpelax U CPelax C MaCCOBBIMU
yncinamMu A>1. 3¢pdekTUBHBIA pe30HAHCHBIA MHTETpall.
A ekt Homiepa, ymupeHre NTMKOB MaKpOCEUEHUH.

26

ITn0THOCTH TOKa HEUTPOHOB. 3aKOH DUKa.

27

Kosdpouuuent nuddysun, TpaHcopTHOE ceyeHHE
paccestHusl. YpaBHeHue qudy3un.

28

['paHuuHbIe yCNOBUS, SKCTPANOIHPOBAHHAS TPAHU-
na. ToyeuHplii UCTOYHHUK B O€CKOHEUHOH cpene. becko-
HEYHBIN TJIOCKUN HCTOYHUK. JnmuHa muddysuu. Anbbe-
o, Tabnmna 3Havenuit 1ua H,O, D,O, Be, C.

29

Peaktop Ge3 orpaxarens B OJHOIPYNIIOBOM HpUOIH
KE€HUHU. MaTepHalIbHbII 1 TEOMETPUYECKUI ITAPAMETPBI.
Teopus Bo3pacra.

30

VYpaBueue nuddy3un ¢ yuetoMm 3aM eUIeHUs, ypaB-
HeHue Bo3pacrta. Todeunbrit ucrounnk bH B 6eckoneu-
Hol cpene. Pusznueckuil cmbica Bo3pacta. Bpems nud-
by3un ¥ BpeMs 3aMeJJICHHUSL.

31

['omorenHslif peakTop 0e3 orpaxarens Ha TH. Cu-
cTema ypaBHeHU# nuddy3un u Bozpacta. CoOCTBEHHBIE
3Ha4YeHUs U coOCTBeHHbIE PyHKIMU. BoHOBOE ypaBHe-
Hue. Ycnoue kputuyHocTd (Bru Bu). BepositHOCTB
nu30exarb yreuku. ['eomerpuueckue mapameTpsl 1Iapo-
BHUJHOTO U IWJIMHJPUYECKOTO PEAKTOPOB.




32

OneHka KpUTHYECKHX Pa3MEPOB SAEPHBIX PEAKTO-
poB. bonbire peaktopsl. [lnomaas Murpanuu. Jkcme-
PUMEHTAJILHOE OINPECIICHNE KPUTHUYECKUX Pa3MEPOB.

33

['oMOreHHslil peakTop ¢ OTpaxaTejaeM, CBOMCTBA OT-
pakares, pacrpeieeHue HEUTPOHOB B PEaKTOpe C OT-
pajkaTeneMm U ero KpUTHYECKHE pa3Mephl (pemieHue s
macTuHel). DddexTuBHas nobdaBka oTpaxkarens. Bpe-
MEHHOH peXuM peakropa 0e3 orpaxkatens Ha TH.

34

[lepuon peakropa. YpaBHeHue aupdy3uu ¢ y4eTom
3amas3/bIBAlONIUX HEUTpOHOB. PeakTuBHOCTb. AHamu3
pemienus. Manble u Ooibllne peakTUBHOCTH. Bec.
YIpaBieHuE PEaKTOPOM.

35

Hapymenue neiitponnoro 6ananca. Kiaccudukamms
peryIupyromux crepkuen (komnencupytomue, PP, AP,
A3). Bec cTepxHs B IWIMHAPUYECKOM PEAKTOpPE TPH
c1a00M BO3MYIIIEHUHU, BIMSHUE CTEPXKHS HA YTEUKY.

36

M3meHenne M30TONMMYECKOTO COCTaBa sIAEPHOIO IO-
ptoyero. OTpaBieHHE PEAKTOpa MPOJYKTAMH JCJICHUS.
CranunoHapHas MJIOTHOCTh sAnep Xe'®. Bennuuna otpas
JICHUSL.

37

Hakorienne kceHoHa mocjie OCTaHOBAa peakTopa.
Honnas siMa. 3anuiakoBbIBaHHE, TOTEPU B IIIAKAX, KO-
3¢ GUIMEHT BBITOpaHUs, TPYMIBI IIakoB. [lociemosa-
TelbHOE moriomenue HeltponoB (Sm Eu), cymma mo-
TEph B IIUIAKAX.

38

H3meHeHne peakTUBHOCTH MPU BBITOPAHUH TOpIOYe-
ro u ero BocnpousBoacTee. KB mis npupoanoro cocra-
Ba ypaHa. [ myOuHa BeITOpaHuUs TOIUJIMBA. Y CIOBUS OCY-
IIECTBJIEHUS siiepHOro B3pbiBa. Heiltponnast bomoa.

39

TemmnepaTypHblii KO3 (GUIIMEHT PeaKkTUBHOCTU. M3-
MEHEHHE PEaKTUBHOCTH IO MEpE BBIFOpPaHHS TOIUIMBA.
Teopust Bo3myIieHui B 3((HEKTUBHOM OHOIPYIIIOBOM
npubmkennu. KoadduumeHnt kBaapaTU4HOro ycpen-
HeHMs. D((EKTUBHOCTh perynsTopa OT INIyOHWHBI MO-
TPYKEHHUS.

40

10

Oco0eHHOCTH TeTepOreHHBIX CUCTeM. | naBHBbIE 3(-
dekThl pa3MmelieHus ypaHa B BuAe OJIOKOB (OJOK-

s heKThI)

41

10

Brruncnenne kodgduivenTa pa3MHOXEHUS Ui Te-
TEPOreHHBIX CUCTEM: KOA(PHUIUEHT TEIUIOBOTO UCHOJIb-
30BaHUA, KOIPPHUIMEHT NPOUTPHINA, KOdDGUIIHEHT
pasmHokeHuss Ha BH, BeposTHOCTH H30€XaTh pe3o0-
HAHCHOTO 3aXBaTa.

42

10

OcoOenHoctu peaktopa Ha BH.

43

10

OnepronanpspkeHHocts: (BBOP, BBPK, ITP,
PBMK, BH, xuakoTomimBHEIE).

44

10

Tennosbienenue. JlelicTBue o0IydeHUsT HA MaTepH-
aJIbl peaKkTopa.

45

10

PagnanmonHssiii poct ypana. Pacnyxanue ypana npu
obmyuennn. Koadurmentsl pagmanmoHHOro pocra u
pacnyxaHusl.

46

10

CTpyKTypHpOBaHHE TOIUINBA JJIsl CHUKEHUS yKa3aH-
HBIX  3(pdexToB.  TomnmBOo  SAEPHBIX  pEaKToO-
poB.PacimmpeHHOe BOCIPOM3BOACTBO, BPEMS YJIBOEHHUSI.




DIIEKTPOSICPHBINA OPHUIHHT.

47

10

[Tepepabotka TB3JIoB (XxuMudeckuii crocoo, 3Jek-
TPOXUMHYECKHUH - XJIOpUIHBIN U GTOpuaHbIH). DIroeHC.
I1nyTOHMEBOE HAKOILICHNUE.

48

11

Bono-BonsiHpie sHepreTuueckue peaktopsl (BBOP).
Heiitponno-¢usnueckne  ocobennoctu.  OCHOBHBIE
HampaBjieHUs ycoBepuieHcTBoBaHusi BBOP. Onenou-
HBIH pacueT K03 (HUIMEeHTa pa3MHOKEHHSL.

49

11

Bono-Bonsupie kursimue peakropsl (BK). Heitpon-
HO-¢pu3nveckue ocoOeHHOCTH. CpaBHEHHE XapaKTepH-
ctuk peaktopoB Tuna BK u BBOP. Kananbnusie peakTo-
pel. Helitponno-¢usnueckre 0coOEHHOCTH U OICHOY-
HBII pacueT KaHAJIbHBIX PEAKTOPOB.

50

11

PeakTopbel Ha ObICTPBIX HeWTpoHaX. (OCHOBHBIE
HEUTpoHHO-(pu3n4Yeckue ocobenHoctu. OcobeHHOCTH
HEHUTPOHHO-(U3HUECKOT0 pacyera.

HUroro:

52

15

*[lepeuenb OuOaKmuieckux eOuHuYy onpeoeisiemcs Kageopou-papadomyuxkom

HpaKanecmle 3aHATHUSA

IIpusooumcs nepeuenv 3auAMUL CEMUHAPCKO20 MUNA, UX Kpamkoe cooepaiicanue, 06vem uiu oenaem-
CA 3aNUCh. «YYEOHbIM NAAHOM He NPeoyCMOMPEHbL».

Tabmuua 4.4

Tema JICKOWHA U IICPCUCHDb JUAAKTHYCCKUX GI{I/IHI/III>!<

TpynoeMKocTb, akaj. 4acoB

B TOM 4YHCJIC C

Ho-

No UCIIOIb30BaHu-
nek- | VP €M HHTepaK-
07071 bas- peero TUBHBIX 00pa-

nena
30BaTEIbHBIX
TEXHOJIOTHI1
1 1 [IpousBoncTBo 3Hepruu. Vctounuku snepruu. 3ama- 1
Chl OPraHNYECKOr0 TOTIJINBA.
2 1 Pecypcbl mo peakumsim geneHuss u cunresa. Ilep- 1
CIEKTUBHI PAa3BUTHSI SIIEPHON DHEPTETHUKHU.
3 2 Omnpenenenne u MpocTeIas peanu3anus sIepHOTo 1 1
peaktopa. BeposTHOCTh N30€XaTh YTEUKH.
4 2 Tunuunsie peakuuu (U + n), BBIXOI U DHEPIHS 1
HEUTPOHOB, 3(PQPEKTUBHBIN KOIPIUIUEHT pa3MHONKe-
HUSl, peKUMBI PEaKTopa.
5 2 VYcnoBus paboTsl peakTopa, J1eJIeHHEe U KOHBEPTUPO- 1
BaHHUE s/ep M30TONOB ypaHa U Topusd. Kosdoummenr
BOCIIPOM3BOJICTBA.
6 2 Knaccudukanus peakTopoB: O SHEPTUU HEHTPOHOB, 1 1
10 Ha3HAYEHUIO, 0 SIEPHOMY TOPIOYEMY, MO CTPYKTY-
pe aKTHUBHOM 30HBI, IO TEIJIOHOCUTEIO, MO0 OTpa)kaTe-
JI10, 10 3aMe umTento. Cxema peakTopa.
7 3 MexaHu3M SJIEpHBIX peakIid, KaHaJIbl PEaKIHi, 1
sIepHBIC YPOBHH DHEPTUH, CHEKTPHI IS AP pa3iind-
HOM MacChl, IIMPUHA YPOBHSI.
8 3 PesonancHoe moriomenune, ¢opmyna bpaiita- 1
Burnepa Ui 3aBHCHMOCTH CEYEHHMH B3auMOJEHCTBUA
OT SHEPrUU HEUTPOHOB.
9 3 Heympyroe paccesiHue, pe30HaHCHOE W TTOTCHIIHATb- 1 1

HOC yIIpyroc pacccsHuc.




10

3aMeqJieHne HEUTPOHOB, TEIUIOBOE pPAaBHOBECHE,
TpeOOBaHUE K MaTEpUATy 3aMeJUTUTEIISL.

11

OnpeneneHre ceYeHusl, MIOTHOCTh TOKa HEUTPOHOB.
ITonHoe ceueHue.

12

CeueHusi: ynpyroro u HEyNpyroro paccesHus, Io-
[JIOIIECHHUS, I€JICHUS, YBOJA, IOJIHOE 3aMe/UICHUs, UHTE-
rpajJbHOE PaIMallMOHHOTO 3aXBaTa.

13

Konuentpanus sgep. CKOpOCTh peakluH, MTOTOK
HEUTPOHOB.

14

Ocnabnenue Toka HEUTPOHOB, MAKPOCEUECHUS B3au-
MOJICHCTBUS, alIUTHBHOCTD, UTMHA CBOOOIHOTO Mpode-
ra.

15

Brixonx peaknuii. Ilotok HeilTpoHOB. (OCHOBHBIE
CBOMCTBA PEaKIMil IeJICHUs, OCKOJIKU JCJICHMUS.

16

MrHoBeHHBIE U 3ama3ablBaroue HeUTpoHbl. CIIeKTp
HEUTpOHOB JeneHus. CxeMa TUIMYHOrO pacmhaja C 3a-
nasapiBaronmmMu Helitponamu (Kré?)

17

MexaHus3m jaeneHust saep, KpUTU4yeckas SHEprus U
SHEPrusl CBSI3U, MOPOToBasi dHeprus jaeneHus. [Ipoayk-
Tl geneHusi. bamanc ocBoOoxnaromieiics 3Hep-
TUH. Y CIOBHS CTaIllMOHAPHOMN peaxuu JeIne-
Hus. Llennas peaknus nencuus (LP). Kosddumuent
pasmHokeHus K peaktopa OECKOHEUHBIX  pa3MEpOB.
Koaddumuent pasmMHOKeHHS Ha OBICTPBIX HEUTPOHAX
(BH).

18

BeposiTHOCTh M30€kaTh pe3oHaHCHOro 3axBaTa. Ko-
3G GUIHMEHT TEIIOBOTO HCIoib30Banui. Dopmyrna de-
TBIPEX COMHOXKHUTEIEH.

19

OO6oramenue TormBa s noanepxkanust LIP. IIpu-
Mepel ceueHur g C2, B, U5, U8 Bo3MOXHOCTB
pacUIMPpEHHOr0 BOCIPOM3BOJCTBA JCALIIUXCS HU30TO-
noB. bpunepsl. Koadduument BocmpousBoactsa s
Pa3IMYHBIX TUIIOB PEAKTOPOB.

20

VYTeuka HeiTpoHoB. Cxema OajlaHCca HEUTPOHOB B
peakTope Ha TemnoBbix HedTpoHax (TH) xoneuHbIxX
pa3MepoB.

21

JelictBue 3ama3apIBaroliMx HEUTpOHOB. Pacmpene-
JICHHE HEUTPOHOB B PEAKTOPE.

22

['pannunoe ycnoBue. 3ameanieHne B OECKOHEYHBIX
cpenax, OCHOBHBIE MIPOLIECCHl. YTpyroe paccesinue. Be-
POSTHOCTh TPUOOPETEHHs] DHEPTHMH B HEKOTOPOM HH-
tepBajie dE. Cpennuii KOCHHYC yriia paccessHusl.

23

Jlorapudmuueckuii aexpemeHT sHeprun. Koaddu-
HUEHT 3aMmeieHus. Jletaprus.

24

OHEpPreTUYeCKnid CIEKTpP 3aMeUISIEMBbIX HEUTPOHOB.
3amemnieHne B Bojopoae 0Oe3 mormomieHus. CrHexkTp
®epmu. [InotHOCTE 3amennenus. 3amemsienne 0e3 To-
IJIOLIEHUs B HEBOJOPOAHBIX CpeNax, MOJEIb Helpe-
PBIBHOT'O 3aM€]IJICHUSI.

25

IIprmMepsl peasibHBIX CIEKTPOB B peaktopax Ha TH u
BbH. 3amennenue B OeCKOHEUHBIX Cpefax MpH HATUYUH
MOTJIOIIEHHS], BEPOSATHOCTh H30€XaTb PE30HAHCHOTO
3axBaTa B BOJOPOJHBIX Cpelax U CpellaX C MaCCOBBIMU
yuciaamMu A>1. DddekTuBHbII pe30HaHCHBIH UHTErpall.




Dddekt Jlomnepa, ympeHne THKOB MAKPOCEUCHUM.

26

ITn0THOCTH TOKA HEUTPOHOB. 3aKOH DUKa.

27

Koaddumument auddy3un, TpaHCoOpTHOE CEUYCHHE
paccestausi. Y paBHeHHE T Qy3Un.

28

['paHuYHbBIC YCIIOBHS, SKCTPANOIUPOBAHHAS TPaHH-
na. Toueunslit UCTOUHUK B OecKOHEUHOU cpene. becko-
HEYHBIA TJIOCKUH ucTOYHUK. J[nmnHa quddysun. Anpbe-
1o, Tabimna 3navenuit 1ug H,O, D,O, Be, C.

29

Peakrop Ge3 oTpaxkaresnss B OHOTPYIIIOBOM IpHOIH
J)KeHUU. MaTtepualibHbIN U T€OMETPUUYECKUN MapaMeTphI.
Teopus Bo3pacra.

30

VYpasueue nuddy3un ¢ yuerom 3aM eJUIeHUS, YpaB-
HeHue Bo3pacrta. Toueunsnii ucrounuk bH B 6eckoneu-
HOH cpene. Pusznueckuii cMbIca Bo3pacTta. Bpems mud-
Gdy3un ¥ BpeMs 3aMeJJICHHUSI.

31

I'omorennsiii peakrop 0e3 orpaxkarens Ha TH. Cu-
cTteMa ypaBHeHuH aud¢y3un u Bo3pacta. CoOCTBCHHBIC
3HaYeHUS U cOOCTBEHHbIE PyHKIMH. BolHOBOE ypaBHe-
Hue. YcnoBue kputuuHoctH (Bru Bw). BepostHOCTb
u3z0exarh yreuku. ['eoMmerpuueckue mapameTphl mapo-
BUJIHOTO Y IWJIMHAPUYECKOTO PEAKTOPOB.

32

OuLeHKa KpUTUYECKHX Pa3MEPOB SAEPHBIX PEAKTO-
poB. bonbime peaktopsl. [lnomans Murpamuu. Jkcme-
PUMEHTAIILHOE ONpPEe/IeNIeHHe KPUTHUECKUX Pa3MEPOB.

33

['oMoOreHHslil peakTop ¢ OTpakaTejaeM, CBOMCTBA OT-
pakaresisi, pacrpeieJcHue HEHTPOHOB B PeakToOpe C OT-
pajkareneM U ero KpUTUYECKHE pa3Mephl (pemeHue s
macTuHel). DddexTuBHas no0aBka oTpakarens. Bpe-
MEHHOM pekxUM peakTopa 0e3 orpaxkatens Ha TH.

34

[Tepuon peakrtopa. YpaBHeHue nuddy3uu ¢ yudeTom
3ama3AblBalOIMX HEUTPOHOB. PeakTMBHOCTb. AHanu3
pemieHus. Manbsle U OombliMe peakTHUBHOCTH. Bec.
Y1paBiieHHE PEaKTOPOM.

35

Hapymienne neiitponroro 6ananca. Knaccuduxarus
PErynupyomux cTepxkHeil (komnercupyromue, PP, AP,
A3). Bec cTepHS B UWIMHIPUYECKOM pEaKTOpe INpHU
c1a00M BO3MYIIICHHH, BIUSHUE CTEP)KHS HA YTEUKY.

36

H3MeHeHne M30TONUYECKOrO COCTaBa SAEPHOIO IO-
prodyero. OTpaBieHHE PEAKTOpa NMPOAYKTAMH JCJICHUS.
CrannonapHas INIOTHOCTh sifiep Xe'*. BennunHa oTpas
JICHUSL.

37

Hakomnenne KkceHOHa IOCIE OCTaHOBA PEAKTOPA.
HonHas sMa. 3alu1akoBbIBAHKE, OTEPH B IIIAKAX, KO-
3¢ dunreHT Beiropanus, Tpymnmnsl nuiakoB. [locnenosa-
TeJIbHOE TorionieHne HeHTpoHoB (Sm Eu), cymma mo-
TEPH B IIJIAKAX.

38

M3MeHeHHne peakTUBHOCTU MPU BBITOPAHUM TOpIOYE-
ro u ero BocrnpousBoacTee. KB mis npupogHoro cocra-
Ba ypaHa. [ myOMHa BeIrOpaHMs TOIUIMBA. Y CJIOBUS OCY-
IIECTBJIEHUS siiepHOro B3pbiBa. Helitponnast 6omoa.

39

TemnepaTypHblii KO3pGUIUEHT peakTUBHOCTU. M3-
MEHEHHE PEaKTUBHOCTH MO MEpe BBITOPAHUS TOIUIMBA.
Teopust Bo3myuieHui B 3 (HEKTUBHOM OJIHOTPYIIIIOBOM
npubmmkennu. Kosddunment kBagparnyHoro ycpen-




HeHus. DPHEKTUBHOCTh PETYNISATOpa OT TIIYOWHBI TO-
IPY)KECHUSL.

40

10

OCcoOCHHOCTH TeTEePOTeHHBIX CHCTEM. [ JaBHBIE (-
(deKxThl pa3MmelmieHuss ypaHa B Buae OJokoB (OJOK-

3 deKThI)

41

10

Boeruncnenue kodddunmenra pa3sMHOXKEHUS IS Te-
TEPOTEHHBIX CHCTEM: KOX(PPHUIMEHT TEIIOBOTO UCIIONb-
30BaHUSA, KOIPPUIMEHT NPOUTPHINIA, KOIPDUIIUEHT
pasMHOkeHUss Ha BH, BeposTHOCTH u30ekarb pe3o-
HAHCHOTO 3aXBaTa.

42

10

Ocob6ennoctu peakropa Ha bH.

43

10

OnepronanpspkeHHocts: (BBOP, BBPK, TITP,
PBMK, BH, >ku1KOTOIJIUBHEIE).

44

10

Tennossinenenue. [lefictBue 00y4eHUsT HA MaTepHU-
aJIbl peaKkTopa.

45

10

Pannanumonueiii poct ypana. Pacnyxanue ypaHna npu
obmyuenun. Koaddummentsr paguannoHHoro pocra u
pacmyxaHusl.

46

10

CTpyKTypHpOBaHUE TOIUIMBA JUIsl CHUKEHUSI YKa3aH-
HBIX  3(pdexToB.  TomnmMBO  SAEPHBIX  pPEaKTO-
poB.PacimmpenHoe BOCIPOM3BOICTBO, BPEMsI yJIBOCHUS.
DNEKTPOsAepPHBIN OPUIMHT.

47

10

[Tepepadotka TBDJIoB (xumuueckuit cnocoo, IeK-
TPOXUMHYCCKHUH - XJIOPUIHBIN U (GTOpHaHbIN). DIIroeHC.
IInyTOHMEBOE HAKOILIEHNUE.

48

11

Bono-Bonsiabie sHepreruueckue peaktopsl (BBOP).
HeiirponHo-¢usnueckue  ocobenHoctd.  OcCHOBHbIE
HampasyieHus: ycoBepiueHcTBoBaHusi BBOP. Onenou-
HbII pacyeT K03 (HUIMEeHTa pa3MHOKEHHSL.

49

11

Bono-Boasiabie kunsnme peakropsl (BK). Helitpon-
HO-¢pu3nueckue ocoOeHHOCTH. CpaBHEHHE XapaKTepH-
ctuk peakropoB tuna BK u BBOP. KanansHbie peakro-
pbl. HelitpoHHO-(pu3nueckre 0coOOEHHOCTH M OLIEHOY-
HBIH pacueT KaHAJIbHBIX PEAKTOPOB.

50

11

PeakTopsl Ha ObICTpbIX HeWTpoHax. OCHOBHBIE
HEUTpoHHO-(pu3nueckue ocodeHHocTu. (OcoOeHHOCTH
HEUTPOHHO-()U3UYECKOT0 pacyeTa.

51

11

[TocnenoBarenbHOCT HEUTPOHHO-(PUZUUECKOTO pac-
YyeTa peakTopa.

Hroro:

55

15

JlabopaTopHbie padoThl

IIpusooumcs nepeuensv 1a60pamopHvlx, UX Kpamkoe cooepicanue, odvem Uiu 0enaemcs 3anuch:
«V4eOHbIM NIAHOM He NPe0yCMOMPEHDBLY.

Tabmuma 4.5

Ne 3a-
HATUSA

Howmep
pasznena

HaumenoBanue naboparop-
HOM paboTHI U NIEpeYeHb
JUAAKTUYECKUX €IUHHULL

TpynoeMKocTb, akaj. 4acoB

BCETO

B TOM YHCJIE C UCIOJIL30BAHUEM
WHTEPAKTUBHBIX 00pa30BaTEIbHbIX
TEXHOJIOTUN

Yuebnvim  nnamom  me
npeodycmMompeHbul

Hroro:




CamocrosiTesibHasi padoTa cTyeHTa

Tabmuma 4.6
Paszpnen .
J— Ne Bun camocrostensHoi paboTel ctynenta (CPC) u mepedeHb Tpyr1oeMKOCTb,
HEL n/m JTUIAKTHUECKUX €IUHUIL 4acoB
1 1.1 IIpon3BoacTBo 3Heprun. MIcTOUHUKHN 3HEprun. 6
1.2 3amacbl OPraHMYEcKOro TOIUIMBA, PECYPCHI MO peaKlUsIM 6
JICTICHUSI U CHHTE3a.
2 2.1 OmpeneneHre U MPOCTEHINAs peanu3anus siIePHOTO PeaK- 6
Topa. BeposiTHOCTh N30eXKaTh YTCUKH.
2.2 VYcnoBus paboThl peakTopa, JIEICHUE W KOHBEPTHPOBAHHE 4
sanep u3oTonoB ypaHa u Topus. Koadduuuent BocnpousBo-
CTBA.
2.3 Kiaccudukanmst peakTopon 4
3 3.1 MexaHu3M sIIepHBIX peakuuit 4
3.2 Pe3onancHoe norsomnieHue 6
3.3 Heympyroe paccesHue, pe30HaHCHOE W TOTEHIUAIbHOE 4
yIPYroe paccessHue
3.4 3ameJIeHHe HEUTPOHOB, TEINIOBOE PABHOBECUE 4
4 4.1 OnpenieneHye ce4eHus, IIOTHOCTh TOKa HEUTPOHOB 5)
4.2 [TonHOE CceueHue peakuu 4
4.3 MakpoceueHus B3auMOIeHCTBUS 5)
5) 5.1 [Totok HelTpoHOB. OCHOBHBIE CBOMCTBA peakLUi JEJIEeHNUs, 4
OCKOJIKU JICJICHUSI.
5.2 MrHoBeHHblE W 3amnasiblBaroliue HEUTpoHbl. CrekTp 4
HEHUTPOHOB JICJICHHUS.
5.3 Koadduuument pazmuoxenns K peaktopa OeCKOHEUHBIX 4
pa3MepoB.
5.4 Bo3moxHOCTB pacIIuPEHHOr 0 BOCIIPOU3BO/I- 4
CTBa JJISIINXCS H30TOIOB
6 6.1 YTeuka HeiTpoHOB. Cxema 6ajaHca HEMTPOHOB B PEaKTOpe 4
6.2 JlelicTBHe 3ama3IbIBAIOIINX HEHTPOHOB. 4
6.3 OHepreTUYecKUil CHEeKTp 3aMeAsieMbIX HEHTpoHOB. 3a- 4
MeJIJICHHE B BOJIOPOJIe 0€3 OTJIOMIEHHS
6.4 ITpumeps! peanbHbIX cieKTpoB B peakTopax Ha TH u BH 4
7 7.1 ITn0THOCTH TOKa HEUTPOHOB. 3aKOH DUKa. 4
7.2 VYpasaenue nud¢ysuu. ['paHnyHbIe YCIOBUS, IKCTPANIOIH- 4
pOBaHHasi rpaHuUIA.
7.3 Peaktop 0e3 oTpaxaresns B 0JHOTpYNIIOBOM MPUOIMKEHHUH. 4
7.4 ®dusnueckuil cMmbicn Bo3pacta. Bpems nuddysun u Bpems 4
3aMeJICHHSL.
7.5 CoOcTBeHHbIE 3HAUeHUSI U cOOCTBeHHBIE (HyHKIMH. BomHo- 4
BOE YpaBHEHHE.
8 8.1 O1neHKa KpUTHYECKHUX Pa3MEPOB SIEPHBIX PEAKTOPOB. 4
8.2 ['oMOreHHBIN peakTop ¢ OTpa)kaTejeM, CBOWCTBA OTpaka- 4
TEJIS.
8.3 DOddextuBHas mobaBka oTpaxarens. BpemeHHOU pexum 4
peaktopa 6e3 orpaxxatens Ha TH.
8.4 YpaBiieHHE pEaKTOPOM. 4
9 9.1 W3mMeHeHnne n30TONMYEeCKOro COCTaBa SAEPHOr0 TOPIOYETO. 4
9.2 CranmonapHas TJIOTHOCTh sjep Xe'*. BenwuwmHa oTpaB 4
JICHHUS.
9.3 WNonHas sma. 4




9.4 KB mns mpupogHoro coctaBa ypaHa. ['myOuHa BeITOpaHUs 4
TOTLIIVBA.
10 10.1 I'maBHBIe 3(hdeKkTh pa3merieHus: ypaHa B BHAEC OJOKOB 4
(6mok-3¢hexTsr).
10.2 Breruncnenne kodpduiMeHTa pa3MHOXKEHUS ISl TeTepo- 4
TCHHBIX CHCTEM.
10.3 Tennossigenenue. JlelicTBue oOMydeHUST HA MaTEpHAIIbI 4
peakropa.
10.4 Pacnyxanue ypana npu oomyuernu. KoaduuuenTs! pagu- 4
AIIMOHHOTO POCTA M PACITyXaHMsI.
10.5 CTpyKTypHpOBaHHE TOIUIMBA JUIsl CHUXKEHUS YKa3aHHBIX 4
a¢dexToB. TOIMBO SIEPHBIX PEAKTOPOB.
10.6 PacmmpenHoe BOCIpOU3BOCTBO, BPEMsI YIBOCHHS. 4
11 11.1 Bono-Bosiapie sHEpreTnyeckue peakropsl (BBOP). 4
11.2 Bono-Bonsiapie kursimue peaktopsl (BK). 3
11.3 KanasibHbie peakTopsbl. 4
11.4 PeakTopbl Ha OBICTPBIX HEUTPOHAX. 4
NTOTI'O: 181

JloMaiiHue 3aJaHNsA, TUIIOBBIE PACYeTHI U T.I1. (Mpu HAIUYUY 8 y4eOHOM niawe)
Y4eOHbIM IJIaHOM HE NPETyCMOTPEHbI

Pedeparsl (npu nanuuuu 8 yuebnom niave)
Y4eOHBIM TIIAHOM HE MPEyCMOTEPHBI

KypcoBbie padoThl (POEKTHI) 0 JUCHUILINHE (npu Hatuuuy 6 yuebnom niare)
Yuebnvim naanom He npedycmompensvi

5 OBPA3BOBATEJIBHBIE TEXHOJIOI'MA

B xozne ocBOEHUs JUCLUIIIIUHEI IPU ITPOBEACHUH AYJUTOPHBIX 3aHATUN UCIIOJIB3YIOTCA CIEAYIO0-
111e 00pa3oBaTeNbHbIE TEXHOJIOTUH: JIEKIIUH, TPAKTUYECKHE 3aHATHSI C UCIIOJIb30BAHNEM aKTUBHBIX U MH-
TEPAaKTUBHBIX (JOPM ITPOBEACHUS 3aHATHUH.

HuTepakTuBHOE 00yUeHHE peann3yercs Kak 11aioroBoe o0yuyeHue B X0/1€ JEKIIMOHHbIX U IpaK-
THYECKUX 3aHATUH, YTO MO3BOJISIET OCYIIECTBIIATh B3AUMOICHCTBHE MEKY CTYJEHTOM M MPENo1aBaTe-
JIeM, a TAKXKe MEXAYy CAaMUMHU CTYACHTaMHU.

[Tpu BBINOJIHEHUU MPAKTUYECKUX PaldOT MpernogaBaTelib 3aHUMAETCs JIMIIb 00IIel opraHu3alu-
el 1 perynupoBaHUEM Ipolecca HMHTEPAKTUBHOTO B3aMMOAECHCTBUS CTY/IEHTOB B OpUrajax, Ha KOTOpbIe
pa3OuBaetcs cryaeHdeckas rpynna. [Ipernonasareins, Kpome TOro, FOTOBUT 3apaHee HEOOXOAUMBIE 3a/a-
HUS U HOPMYITUPYET BONPOCHI Il YCHEIIHON peanu3aluy 3aaHui, TaéT KOHCYIbTAluN, KOHTPOJIUPYET
BpeMs U MOPSAOK BBINOJHEHUS HAMEUEHHOTO IJIaHa MPAaKTU4YecKoro 3ansaTtus. [Ipum pemenun 3agayq
MIPAKTUYECKOTO 3aHATUSA, CTYIEHTaM IIPUXOIUTCA BCTYIIaTh B KOMMYHHKAIUIO IPYT C APYTOM, COBMECT-
HO pelIaTh MOCTaBJIEHHBIE 3aJJa4l, IPE0A0IEBaTh KOH(PIUKTHI, HAXOIUTh 00IIME TOUYKH COTIPUKOCHOBE-
HUs, UATU HA KOMIIPOMUCCHL. B pe3ynbrare, IpakTUYECKUE 3aHATHS MO3BOJISIOT HHTETPUPOBAThH TEOPE-
THYECKUE 3HAHUA U ITPAKTUYECKHE YMEHUS.

JlocTrKeHNe IIaHUPYEMBIX PE3YJIBTATOB OCBOEHUS JUCLUIIIINHBI OCYILECTBIIACTCS 3a CUET UC-
MI0JIb30BaHUS CIIEAYIOIIUX 00pa30BaTEIbHBIX TEXHOIOTHI:

1. WudopmanoHHbIe TEXHOJIOTUH — IPU IPUMEHEHUH KOMIIBIOTEPOB ISl UCTIOIb30BaHUS
AJIEKTPOHHBIX BEpCUN yUEOHUKOB, yU€OHBIX MTOCOOMH, METOAMUECKUX YKa3aHUH, )KypHAIbHBIX CTAaTeH U
HOPMAaTUBHOM JOKYMEHTALUH;

2. PaGota B koMaH/ie — COBMECTHAs JA€ATEIbHOCTh CTYJIEHTOB B IPYIIIE MO PyKOBOJICTBOM
JMziepa, HarpaBlieHHast Ha pelieHne oOuiel 3ajaun myTeM TBOPUYECKOTO CI0XKEHUS Pe3yIbTaTOB UHIUBH-
nyanbHOU paOOTHI YJIEHOB KOMaH/IBIIO.




3. Case-study - aHanmu3 peanbHBIX POOJIEMHBIX CUTYallui, UMEBIIMX MECTO B sIICPHOI SHEP-
TeTUKE W ITOMCK BAPUAHTOB JIyUYIINX PEIICHUM. .

Ha Bcex Buiax KOHTPOJIS CTYIEHT JOJDKEH MPOJIEMOHCTPUPOBATh CTaHIAPTHBIE PO EeCCHOHATb-
HbIE IEHCTBHS 3a CYET CAMOCTOSTENILHOTO JOObIBaHHS HEOOXOAUMBIX 3HAHUM, YMEHUH U KOMIIETCHIIUN
JUIsL KOHKPETHOM M paHee HEU3BECTHOM CUTYyalluy, BO3HUKAIOLIEH IIPY SKCIUTyaTalluu PEaKTOPHOU TeX-
HUKHIO

[TprMeHSIOTCSI BOIPOCHI C BETBICHUEM JIOMYCTUMBIX pEeIIeHUH, 3ajauu Ha (POPMUPOBAHHE TTPO-
rHO3a, T.€. IPeIoIaraeMbIX U3MEHEHUH B UICXOJHOM 00bekTe: «UTo OyaeT, eciiu clienarh TO-T0?».

ITpu opranuzanuu caMmoCTOSITENIbHON pabOThl 3aHATUN UCIIOIB3YHOTCS METObI CAMOYIIPABIIIEMOM
Y CaMOKOHTPOJIMPYEMOM IIO3HABATEIILHOM NEATENbHOCTH YE€PE3 METObI M TEXHOJIOTUN PEIICHUs 3a7ad
IUHAMHUKH ¥ Oe3omacHocTH ADY.

6 OHEHOYHBIE CPEACTBA JJI51 BXOJHOI'O U TEKYIIET'O KOHTPOJIA,
ITPOMEXYTOYHOU U UTOI'OBOU ATTECTALIMU (AHHOTAIUA)

KOHTpO/Ib OCBOCHMSI TUCLUIUIMHBI IPOU3BOIUTCS B COOTBETCTBUM ¢ Ilos10’keHHEM O PEUTHHIOBOM
cucreMe OleHKH 3HaHui crynenros U THU HUAY MUOU.

Texymmii KOHTPOJIb CTYACHTOB IIPOU3BOAUTCS B JUCKPETHBIE BPEMEHHBIE HHTEPBAJIbI JIEKTOPOM U
npenojaBaTesieM (SIMH), BEAYIIMMH TPAKTUUYECKHUE 3aHATHS 110 IUCHUIUIMHE B CIEIYIOIUX hopMax:

e TECTHUPOBAHMUE,;

e YCTHBIE U NUCbMEHHBIE ONPOCHI;

e OTJEJIbHO OLIEHUBAIOTCS JMUYHOCTHBIE KAUeCTBa CTYI€HTA (aKKypaTHOCTb, UCIIOJIHUTEIBHOCTb,

MHUIMATUBHOCTB) — paboTa y TOCKH, CBOEBPEMEHHAsI C/laua TECTOB.

IIpoMe:KyTOUHBI KOHTPOJIb CTYJCHTOB MPOU3BOAMUTCS B CIEAYIOMUX (hopmax:
e TECTHUPOBAHMUE;
* KOJUIOKBHYMBI;

e Jpyrue

HToroBslii KOHTPOJIb 1O pPe3yabTaTaM CEMECTPOB IO JUCHUUIUIMHE MPOXOJUT B opMe MUCbMEH-
HOTO HK3aMeHa (BKJII0YAeT B ce0sl OTBET Ha TEOPETHUECKUE BOIPOCH! M/UIIH PELICHUs 3a/1a4), 3a4eTa

@DOH/1bI OLIEHOYHBIX CPEJICTB, BKJIIOYAIOINE THUIIOBBIE 3aJaHNs1, KOHTPOJIbHBIE paOOThI, TECTHI U METOIbI
KOHTPOJIs1, MO3BOJISIONINE OLIEHUTh Pe3yabTaThl 00yUeHHMs 0 JJaHHOW JUCLMIUIMHE, epeuncieHsl B [Ipuo-
KEHUU.

7 VYUEBHO-METOJUYECKOE 1 HH®OPMALIMOHHOE OBECIIEYEHUE
JUCHMIIAHBI

7.1 IlepedyeHb OCHOBHOM M JONOJHUTEIbHON Y4e0HOM JUTEPaTypPhI
(Vraswisaemcs nepeuens 6Hympugy306ckoul u eHewHel aumepamypul. B kauecmee snympugysosckotil -
mepamypvl Q0JHCHbL ObIMb YKA3AHbL: IJIEKMPOHHBIN KOHCNEKM, MemooudecKue YKa3anus K 1a6opamop-
HbIM pabomam u m.o.).

B nepeuenv ochosHoU numepamypul 6KIIOHAOMC U30AHUSA, uMerowuecs 6 ponoax oubauomexu
HUTH HUAY MHUDU (8 snexkmpouno-oubiuomeynou cucmeme u (unu) oubauomexe JUTH HUAY
MUDN).

Ecnu uzoanusi 6 31eKmMpoHHO-OUOIUOMEUHbIX CUCMEMAX OMCYMCMEYIom, Mo UMeuuecs 6
KHUdCHOM ¢honoe oubruomexu JUTH HUAY MUDOU uzdanus 0ondxcusvl 6bimv 8 Hatuuuu He menee 50
IKZEMIIAPOE KANHCO020 U3 UZOAHUL OCHOBHOU TUMEPamypbl, NePeyUCcIeHHOU 8 pabouux npocpammax ouc-
yunun, Ha 100 obyuarowuxcs u e meree 25 9K3eMNIAPO8 0ONoIHUMeNbHOU aumepamypol Ha 100 06y-
YAIOWUXCSL.

Cnucok 0OnoIHUMENbHOU TUMEPAmypbl MOMCEm 6KII0YAMb cledyloujue munsvl U30aHuu: y4eoHu-
KU, yueOHvle nocobus; cnpasoyHo-oubIuocpaghuueckyto 1umepamypy. ompaciesvle SHYUKIONeOuu, om-
pacnegvle cnpagouyHuKy (no npoguiro 0bpazoeamenbHoOU Npocpammyl), ompaciesvie closapu (no npoghu-
JII0 00paA308amenbHOl npocpammul), bubauoepaguueckue nocoous,; nayuuyro aumepamypy. Cnucok ne-



PUOOUYECKUX UBOAHULL OOJIIHCEH BKIIOYAMD NepeteHb HeODX0OUMbBIX HCYPHAN08 NO NPOPUII0 OUCYUNIUHDL,
umerowuxcs 6 bubauomexe.

B o6azamenvnom nopsaoke ciedyem yKkazpléamsv CCbLAIKU HA PeECypCbl IJ1€KMPOHHBIX OuOIUO0-
MEeYHbIX cucmem, 00CmMynHuvIx 014 ucnoavzoseanus ¢ [HTH HUAY MHDU!

Tabmuma 7.1 - Ob6ecneyeHre TUCHUIUIMHBI OCHOBHOU U JIOTIOJTHUTEIBLHOM JTUTEPATYPOH IO JUC-

[UTUTHHE
N ABTOp Haszsanue Mecto | Haumeno- | T'omg u3- | KomnuectBo
i W3/IaHus | BAHUE W3- | JaHUSA | SK3EMIUBIPOB
/ ATENbCTBA
i
OcHoBHas1 JiUuTEpaTypa
1 | lementbeB | Kuneruka u perynupoBanue siaepHbix | MockBa | DHepro- 1986 2
b.A. pEaKTOpPOB. aToMu3aaT
2 |lananun Teopus spepHbIX peakTopoB Ha Ter- | MockBa | Atomuszaar | 1959 1
AL JIOBBIX HEUTPOHAX.
JonosHUTeILHAS JUTEpPaTypa
1 | Okynes Heiitponno-dusnueckuii pacuet pe- |Mocksa | U3marens- | 2011 1
B.C. HIETKH SIIEPHOTO PEaKkTopa Ha OCHOBE CTBO
ra30KMHETHYECKOU TEOPHUH NEPEHOCA. MI'TY um.
H.D. bay-
MaHa
2 |CaBanzep, |®usuueckas Teopus siAepHbIX peak- |Mocksa | HUAY 2007 1
B.1 TOPOB [ DNEKTPOHHBIN pecypc] : MHUOU
yuebHoe nocobue st By30B / B. U.
CaBangnep, M. A. YBakuH. - Mockaa :
MUON.Y.1 : OnHopoaHas pa3MHO-
KAroIIas cpesia ¥ TEOPHs TeTePOTeH-
HBIX CTPYKTYp : yueOHoe nmocodue
JUTSL BY30B,

7.2 Ilepeyens pecypcoB HH(POPMALHOHHO-TEIeKOMMYHUKAMOHHOM ceTH « AHTepHET»
1. http://www.ditud.ru:2525/( Dnextponnas 6udamnorexa JAMMUTPOBIpaCKOTO HHCTUTYTA TEXHO-
JIOTHHM, YIIPABJICHUS U IU3aiiHA)
2. library.mephi.ru// (9nexrponHo-0ubMOTEeYHas cuctema HUSAY MUDN)
3. lanbook.com/ebs.php (DnekTpoHHO-OMOIMOTEUHAsI CHCTEMA H3/IaTeNbCTBa «JIaHbY)

7.3 Ilepevyenb MHGOPMANMOHHBIX TEXHOJOIHH, HCII0JIB3yeMbIX NIPH OCYLIECTBJICHUH 00pa30oBa-
TeJIbHOI'0 Npouecca no JUCHHUIINHE
(npu neodxooumocmu)
UrteHue JEeKIHI ¢ NCIOb30BaHUEM ClIalI-TIpe3eHTalui U TrpapuuecKuX 0O0bEKTOB, BHIBOJIUMBIX
Ha 9KpaH MpH MIPOBEACHUH 3aHATUH BceX (HOopM.

8 MATEPUAJIBHO-TEXHUYECKOE OGECIHEYEHHUE JUCHUIIJINHBI

1. JlexunoHHBIE 3aHATHUS:
*  KOMIUICKT 3JICKTPOHHBIX MPE3CHTAIHii/ClaiioB,
* ayJIuTOpHUs, OCHAIICHHas NPE3CHTAlMOHHOW TEXHUKOH (NMPOEKTOp, JKpaH, KOMIIBIO-

Tep/HOYTOYK);




M HarJsiAHbIC mocoous B BUJC OTACIBbHBIX 3JICKTPOHHBIX H3H€HHﬁ.

2. IlpakTuueckue 3aHATHS (CEMHUHAPCKOTO THTIA):

* ayauTOpus, OCHAIICHHAs TPE3CHTAMOHHOM TEXHHMKOW (MPOEKTOp, OJKpaH, KOMIIbIO-
Tep/HOYTOYK);
* makeTsl [10 obmiero HazHaueHUs (TEKCTOBBIC PeaKTOPHI, TpadudecKrue peaaKTophl),
3. IIpouee:
* pabouee MECTO MPENOAABATENS], OCHAIIEHHOE KOMITBIOTEPOM C IOCTYIOM B MIHTEpHeT,
9 TEXHOJIOI'NMYECKAS KAPTA IUCHUIT/IMHBI
Cemectp 6
[Ipomexyrou- dopma
Hndopmars Texymmit KoHTpOb(<=25) (TK) HBIN KOHTPOJIb | BTOrOBO-
© KOHTP- 01 (<=30) IK) | ro xomn-
Kax
TK1 TK> TK3 TK4 TKs TKe TK7 | TIKy [K> TpoJIt
¢dbopma KoH-
Tposs 113 I13 113 113 Tect | Tect
I13 I13 I13
3auer
Henensd caayu 4 6 10 12 14 16 8 16
Makc. 6an 6 4 5 2 6 2 15 15 40
Cemectp 7
[IpomexyTou- dopma
Hrdopmars Texymuit koHTposb(<=25) (TK) HBIN KOHTPOJIb | BTOrOBO-
© KOHTP- TO%- (<=30) IK) | ro kon-
Kax
TK1 TK> TK3 TK4 TKs TKe TK7 | TIKy IK> TpOJIA
¢dbopMma KOH-
TpOJIA I13 I13 113 113 Tect | Tecr
I13 I13 I13
3auer
HeJeNs clauu 4 10 12 14 16 8 16
MaKc. 6at 5 4 5 2 6 2 15 15 40

Cemecmp 8




IIpomexyrou- dopma
Hrdopmars Texymmii koHTpoIE(<=25) (TK) HBIi KOHTPOIIb | HTOTrOBO-
© KOHTP- 01 (<=30) dIK) | ro xomn-
Kax
TK1 TK> TK3 TK4 TKs TKs TK7 I1K1 TIK> TpoJA
¢dopma KoH-
Tposs 113 3 113 3 113 03 113 Tect | Tect
DK3aMeH
Henensd caayu 4 6 8 10 12 14 16 8 16
Makc. 6an 5 6 4 5 2 6 2 15 15 40

CTpyKTypa 6a/1110B, HAUHNCJIASAEMBbIX CTYJIEHTAM 10 pe3yJbTaTam
TeKYIIero KOHTPOJISI U MPOMEKYTOYHOT0 KOHTPOJIS

MakcumaiibHOE KO-
Hauucnsemoe komnu-
Ne . JMYECTBO 0aIOB IO
HaumenoBanue Bu10B yueOHOI paObOThI 4ecTBO OayIoB (10-
n/m . JAQHHOMY BUY
Jei 6aIoB) N
yueOHOM paboThI
Paznen 1 2
1 Texkymuii KoHTpOJIB 1: 2
a) BBITIOJIHCHUE TEOPETHICCKHX 3aJaHUMH
Paspnen 2
Texymmuii KOHTPOJIb 2:
2 a) BBITIOJIHEHUE TEOPETUIECKHX 3aJaHUH 3 3
0) BBIMIOJTHEHUE MTPAKTUYECKUX PadOT
Pasznea 3 9
Texymmii KOHTPOJb 3:
a) BBITIOJIHCHUE TCOPETUICCKHX 3aJaHUi 3 3
3 0) BEITIOJTHEHNE PAKTUIECKUX PadoT
[Tocemenne JeKIuin 0,46aiu1a 3a JIEKIUI0 4
ITocemeHnne npakTuueckux 3aHATUN 0,3 Gaiia 3aHATHE 3
4 ITpoMeXyTOUHBII KOHTPOJIb 10 pazzienam 1-3. 15 15
Pasznen 4 2
Tekymuii KOHTPOJIb 4:
5 a) BBITIOJIHCHUE TCOPETUICCKHX 3aJaHU 4 3
0) BBIMIOJTHEHUE MTPAKTUIECKUX PabOT
Paszpennt 5
6 Texymmii KOHTPOJIBb S:
a) BBITIOJIHCHUE TEOPETUYECKHX 3aJaHU 3 6
0) BBITIOJTHEHUE MTPAKTUYECKUX PadOT
7 [Tocemenne JeKun 0,4 Gasa 3a JIEKIHIO 2
8 ITocenenne npakTuueckux 3aHATUN 0,4 Oasta 3a 3aHATHE 2




IIpoMesKyTOUHBIH KOHTPOJIb

9 paznenam 4-5 18 18
Pa3neasl 6-7
10 Texymmii KOHTpOJIBH 3:
a) BBINIOJTHEHUE TEOPETUYECKUX 3aJaHUM 8 8
0) BBINOJHEHHE MPAKTUYECKUX PA0OT
Pa3pgen 8
Texymmii KoHTpOJIH 8:
a) BBIMOJIHEHUE TEOPETHYCCKHUX 3aIaHUH 6 6
1 0) BBITTOJTHCHHE MTPAKTUIECKUX paboT
B) BBINOJIHEHHE pacyeTHO-rpauecKux padoT
TTocemenue nexnuit 0,46am1a 3a JIEKIUIO 4
ITocenenne npakTuaeckux 3aHATHI 0,4 Oanna 3ansaTHE 4
12 IIpomesKyTOUHBIH KOHTPOJIb 29 29
paznenam 6-8
13 HUTOTI'O BAJIJIOB 3A CEMECTP: 55




JlonmosiHeHnsI M U3MeHeHUs B padoueii mporpamMmme
AMCHMIUIMHBI HA 20 /20 yu.r.

Buecennbie namenenust Ha 20 /20 yueOHBII TOJ

YTBEPXJIAIO

Hexan dakynbTeTa

(6 cocmas Komopo2o exooum Kagedpa-cocmasumerns)

« » 20 T.

B paGouyro mporpammy BHOCATCS CEIYIOIINE U3MEHEHUS:

1) ;
)

1 J€J1ac€TCAd OTMECTKA O HeHeJ’ICCOO6p33HOCTI/I BHECEHUS KaKUX-IHOO0 N3MEHEHHNH Ha I[aHHbIﬁ y‘ICGHHﬁ
roa

PabGouas nporpamma nepecMoTpeHa Ha 3aceJaHuu Kadeapbl

(Oama, HoMep RPOMOKOIA 3ace0anus Kapedpwl, NOONUCH 3a8. Kapedpoil).

COI'NTACOBAHO:
3aBenyrouuii BelTyckarouieil kadeapoit
HaumeHosaHue Kageopwvi JUYHAA NOONUCH pacuiudposka noonucu dama
Jlexan
Haumenosanue axyiomema, 20e npou3soOUmcs ooyuenue, IU4HAs NOONUCH pacuwiugposka noonucu dama
Havansank YMY

JUYHAA NOONUCH pacuugposka noonucu dama



[Tpunoxenue 1
K paboueil mporpamme JUCHUTUTHHBI
«Du3nueckas Teopusi peakKTOpPOB»

AHHOTanug padoyeil MporpaMmmbl

Hucuunnuna Ousnyeckas TEOpUs PEaKTOPOB SBJIAETCA 4acThlo _ 0a30BOM YacThio mpodeccuo-
HAJIbHOTO _ MOJYJISl AUCUUIUIMH MOJTOTOBKH CTYJEHTOB IO HarpaniieHuto noarotosku 14.05.01 Anep-
HBIE peakTophl U Marepuansl. Jlucuurumna peanusyercs Ha (usuko-texuudaeckom akymnprere JUTU
HUAY MUOU kadenpoit «SAnepHbie peakopbl 1 MaTepUaIb».

JuctunuHa HaneneHa Ha opmupoBanue npodeccuonanbubix kommerennuii [1K-1, T1K-2, TTK-
3, TIK-7, IIK-25, T1K-29, TICK -1.6, TICK-1.7, TICK-1.9, TICK-1.12 BbITyCKHHKA.

CopneprxaHue TUCHMILIMHBI OXBAaThIBAET KPYTI BOIPOCOB, CBSI3aHHBIX ¢ HEHTPOHHO-(DU3MYECKIMU
U TEIUIOTHUAPABINYECKUMHU IPOIECCAMU B aKTHBHBIX 30HAX, COMPOBOXKIAIOIIUX paboTy peakropa, a
TaKXe BOIPOCHI YIPABICHUs U 0€30IaCHOCTH S/IEPHBIX IHEPIeTHUECKUX YCTaHOBOK.

[IpenoaBanye OUCHUIUIMHBI MPEIyCMATPUBACT Cieaytoniie (OpMbl OpPraHU3alUU Y4eOHOTO
mpolecca: JEKIUU, MPAKTUYECKUEe 3aHATHS, KOJUIOKBHYMBI, CAaMOCTOSITeNIbHASI padoTa CTYACHTA, KOH-
CYJIbTaIUH.

[TporpamMmoii AUCHUIUIMHBI MPEIYCMOTPEHBI CICAYIOIINE BUABI KOHTPOJIS: TEKYIIUH KOHTPOJIb
yCIIEBAeMOCTH B (pOpME TECTUPOBAHUS, YCTHBIX U MUCHMEHHBIX BOIIPOCOB, MPOMEKYTOYHBIH KOHTPOJIH
B (hopMe KOJIOKBHYMOB U TECTUPOBAHHS M UTOTOBBIM KOHTPOJIb B JOPME 3a4eTa M SK3aMEHa.

OO1m1ast TPyJJ0EMKOCTh OCBOCHHS JIUCIUILTUHBI cocTaBiisieT 9 3aueTHbIX enqunumll, 288 yacos. [Ipo-
rpaMMOI TUCHUIUIMHEI peaycMoTpensl ekiuonnblie (50), npaktuueckue (51) 3anarus u (187) camo-
CTOSITENTEHOU Pa0OTHI CTYACHTA.



[Tpunoxenue 2
K paboueil mporpamme JUCHUTUTUHBI
«Du3nueckas Teopusi peakKTOpPOB»

MeToanuyeckne yKa3aHus JJIs1 CAMOCTOATEIbHOI padoThl 00yYarO M XCS

[Tpu m3ydeHun NaHHOTO Kypca MpEeAIojaraeTcs Hajlu4ue y CTyJeHTa 3HAaHWW B paMKax CTaH-
JApTHOTO Kypca siiepHOM (PU3MKK M METOAOB PEIICHUs JIMHEUHBIX AU(QEpeHInanbHbIX YPaBHEHHM.
XoTq y4eOHHKH TIO0 JAaHHOH AMCIUIUIMHE MMEIOTCS, TEM HEe MEHEee KOHCHEKTHPOBAHUE OOJBIIMHCTBA
JEeKUUH HEOOXOAUMO MOCIENyIoIel MpUYruHe: KOMIUIEKC 3HaHH, U3JaraéMblx B JaHHOM Kypce, OXBa-
ThIBaeT OoJiee MIMPOKHI KPYT BOMPOCOB, YEM KaxK/asi U3 peKOMEHIOBAaHHBIX MMOCOOUIi, U B TO K€ BpeMs
U3JI0KEHHE MaTepuajia MOCTPOSHO Ha YIPOIIEHHOM IOAXOJIE, TO3BOJIAIONIEM CTYIEHTY OoJiee JIerkoe
OCBOEHHUE MaTepHuaia 6e3 UCKaKEHHs KaUeCTBEHHOM CTOPOHBI BOIIPOCOB.

[Tocemenue ceMruHapoB HEOOXOIUMO Il MPUOOPETEHHUS HaBbIKA PELICHUS MPAKTUYECKUX 33134
JTMHAMHKHU PEaKTOPOB (B KaXKIOM SK3aMEHAIIMOHHOM Oumiiere ecTh Takas 3afada). [[ns Oonee rirybokoro
M3YUYEHHS U CAMOCTOSTENIbHOW Pa0bOTHI JTydllle NCIIOIB30BATh PEKOMEHIYEMYIO JTUTEPATypy.

WuTepHer umeeT xopomuid pecypc nHGOpMAaILIUU TOJIBKO MO SAEPHOI 3HEepreTuke (Hanpumep, CainTbl
http://www.icjt.org/nukestat/index.html , http://www.world-nuclear.org/education/whyu.htm) u

ap.); o (PHU3MKE PEaKTOPOB €CTh aHIJIOA3BIYHBIE CaiThI, HapuMmep, http://www.nephy.chalmers.se/staff-
pages/demaz/new/teaching/; Ha pycCKOM s3bIKE

MOAXOJIAIINX CAaTOB TUHAMHKE M 0€30MaCHOCTH SIEPHBIX PEaKTOPOB HE UMEETCH.

JIy1st HarasiTHOTO TIPEICTABIICHUS MaTepraia Mpyu YTEHUH JIEKIUNA UCTIob3yeTcst okoiio 300

cnaitnoB. [locne Kaxa0i JEKIMU MOKHO MOIYYUTh Y JIEKTOPA 3JEKTPOHHBIE KOIUU HCIOJb30BaHHBIX
ciaiiioB. Kpome Toro, cTtyaeHTaMm NpeaoCTaBisioTCS TBEP/bIe KOMUU TaONMILI, TaHHBIX U IPaQUKOB C
JTaHHBIMU, HEOOXOAMMBIMU MPHU PEIICHUH 33/1a4.

[To xaxa0i TeMe PEKOMEHIYETCs UMETh KPATKUM KOHCIIEKT OCHOBHBIX ITOJIOKEHUH, TEPMUHOB, CBEJIE-
HUH, TPEOYIOUINX 3alIOMUHAHUSL.

Brnanenune xypcom oOmield GU3MKH U KBAaHTOBOW MEXaHWKH, KpalHE >KeJIaTelbHO BIAJICHUC aHTIIHI-
CKUM s3bIKOM. CaMOCTOATEIbHOE pEIIeHUE MpeajaraéMbiX 3a/1ad Ha KaueCTBEHHOE MOHUMaHHUE y4yeo-
HOT'0 MarepHana.



[Tpunoxenue 3
K paboueil mporpamme JUCHUTUTUHBI
«Du3nueckas Teopusi peakKTOpPOB»

DoHJ OLIEHOYHBIX CpeacTB IMCUHUIIJINHBI

Bomnpocsl U1 MOATOTOBKH K 3a4eTy M IK3aMeHY Mo JucHumnjinne «Ouznyeckas Teopust

PeaKTopoOB»

1. TunuyHble UCTOUYHUKU M CYETYMKH HEHTPOHOB, UCIIOJIb3YyEMBbIE IIPU ITyCKE SAEPHOTO PEaKTopa
(AAP).

2. Bwup xpuBoit oOpaTHOro cuera mpu "yaaqHoM" pacroaoKeHUH CYETYHKOB.

3. YMHOXEHHE, HOJKPUTUYHOCTh. MOXKET JIM OJKPUTUIHOCTD PEBBIIATH SAHHUILY.

4. CBs3b MEXY YCTAaHOBUBIIMMMUCS ITapaMETPaMU U TApaMETPAMU UCTOYHUKA.

5. Kak Bezer ce0s MI0THOCTH IOTOKA HEUTPOHOB B IIOJKPUTHUECKOM U Kputnueckom AP mipu
HaJIMYUU UCTOYHUKOB U IIOCJIE €T0 yJAJICHNUS.

6. Ilpu xaKoil MOJKPUTUYHOCTH HA BPEMs YCTAHOBIJIEHUS CYILIECTBEHHO BIIUSET BpeMsl 3ara3/iblBa-
HUSI HEUTPOHOB.

7. Kak 1o u3MEHEeHHI0 NOJKPUTUYHON MOIIHOCTH U BBICBOOOXK1a€MOM pEaKTUBHOCTH OIPEJECIUTD
MOAKPUTUYHOCTH P 1ipu ero mycke.

8. Yto npowmsoiiaer ¢ AP npu ouepeHOM 0CBOOOKICHUN PEAKTUBHOCTH, €CIIU B TPEBIIYIIEM
OCBOOOKIEHUH TAKOM K€ PEAKTUBHOCTHU MOJKPUTHYECKAsi MOIIIHOCTh BO3pOCIa B JIBa pasa.

9. DddexTuBHAs 1071 3aMa3/AbIBAIOIINX HEHTPOHOB; OT YETO 3aBUCUT IIEHHOCTD 3aIa3/IbIBAIOIINX
HEHTPOHOB; YeMy pPaBHO BpeMsl 3ara3IbIBaHus Js ypaHa—235 u mryToHus—239.

10. YcpenneHHoe BpeMsl )KU3HU TTOKOJICHHS HEHTPOHOB B SIP.

11. Kak u3MeHsieTcsl IEeHHOCTh 3ama3/bIBaloIluX HEUTPOHOB C YMEHBILIEHUEM Pa3MepOB aKTUBHOMN
30HBI; B KAKOM CJIy4ae LIEHHOCTh ()OTOHEUTPOHOB CPaBHUMA C LIEHHOCTBIO 3aI1a3/[bIBAIOLIHX.

12. TToBenenue SIP npu peakTMBHOCTH, paBHOW 3((HEKTUBHOM /10J1€ 3aa3/IbIBaOIUX HEHTPOHOB;
4yeMy paBHa pEaKTUBHOCTH IpU padote AP Ha NOCTOSTHHOM ypOBHE MOLIHOCTH.

13. Kak BeneT ce0st COOTHOIICHHE TUIOTHOCTEH 3ama3AbIBaOIINX U MTHOBEHHBIX HEUTPOHOB IIPH
BBEJICHUU TOJIOKUTEIBHON U OTPULIATEIbHON PEAKTUBHOCTH; YTO MPOUCXOJIUT OBICTpEE: YBEIU-
YEeHHE WM YMEHBIICHHUE IUIOTHOCTH OTOKA HEHTPOHOB MPH OJMHAKOBOM IO a0COTIOTHOMY
3HAYEHUIO CKaYKe PEaKTUBHOCTH (TIOJOXKHUTEIbHOM U OTPULIATEIILHOM).

14. Yem omnpenensercsi CKOPOCTh claga MouIHOCTH P yepe3 aBe—Tpu MUHYTHI IIOCIIE €T0 NepeBoia
B IIOJKPUTUYECKOE COCTOSTHUE.

15. Urpatot 1 posib 3ana3apIBaroliyue HeWTpoHb! pu paboTe SIP Ha cTalimoHapHOM ypOBHE MOIII-
HOCTH; 4eMy paBHbI 3()(heKTUBHBINA KO3(PPULIMEHT Pa3MHOXKEHUS U PEAKTUBHOCTb B 3TOM CIIY-
qae.

16. IlepeuncnuTe perTaMeHTHBIE PEKUMBI IKCIUTYaTauu SIP 1 ux onpenensronime xapakTeprucTH-
KH.

17. PeakTUBHOCTD, IIpeniesbl peryaupoBanus AP mo peakTMBHOCTH, 3amac peaKTUBHOCTH.

18. IToAKpUTHYHOCTH HA MTHOBEHHBIX HEMTpPOHAX.

19. J/Ilunamuka n3MEHEHHUs MOLTHOCTH ITPU MTHOBEHHOM M3MEHEHUH PEaKTUBHOCTU OT HYJIEBOTO
3HAUEHUS B TIOJIOKUTENIBHYIO U OTPULIATEIBHYIO CTOPOHBI.

20. CBs3b MOJKPUTUYHOCTH U YMHOXKEHHUS; Kak BeJeT ceds AP ¢ miryToHMeBbIM TOIJIMBOM IPH pe-
aKTUBHOCTH paBHOM uiu Oonbiueii +0.003.

21. Kak M3MEHHUTh PEaKTUBHOCTH OT HYJIEBOTO 3HAYCHHS (PErJIaMeHT), YTOOBI YBEINIUTE/CHU3UTh

MOIITHOCTh B TEUEHUE OMPEICIEHHOTO MTPOMEKYTKAa BPEMEHH U MOJICP)KUBATh €€ 3aTeM Ha T10-
CTOSTHHOM YPOBHE.



22. Kak BezieT ce0s1 HayallbHasi CKOPOCTh YBEJIMYEHUS INIOTHOCTU IIOTOKA HEUTPOHOB 10 Mepe MpH-
O6mmkeHus SIP Kk KpUTUUHOCTH.

23. Kak Beziet ce0s BpeMsi yCTaHOBJICHUS TPU MPUOIIKEHIH K KPUTHYHOCTH, Y€MY OHO PaBHO MPHU
Kadd. paBHOM enunuIle; yeMy paBeH NMEPHO PEaKTOpa IpU pabOTe HAa TOCTOSHHOM yPOBHE
MOIIHOCTH.

24. Yxa3aTb XapaKTepHOE 3HaUE€HUE 3araca peakTUBHOCTH; IOTEPU PEaKTUBHOCTHU 3a CUET TeMIlepa-
TYPHOI'O ¥ MOIIHOCTHOT'O 3()()EKTOB, 3a CUET HAKOIUICHUS ITPOJYKTOB JIE€JIE€HUS PABHOBECHOM
KOHIIEHTPALIUH, 33 CYET BBITOPAHUS U [IUIAKOBAHUS JUIs OBICTPBIX U TEIIOBbIX SP.

25. OyHKIMS TUHEHHOTO OTKIIMKA, YTO OHA OIIPE/esieT.

26. YKa3aTb TpU OCHOBHBIX BUJA PETYIMPOBAHUS PEAKTUBHOCTH; YE€M OCYLIECTBISCTCS aKTUBHBIA U
MACCHUBHBIN cI0CO0 KOMITEHCAIIUY PEAKTUBHOCTH.

27. ®uznyeckuii Bec (KOMIIEHCUPYIOIIAs CIIOCOOHOCTD) PETYIUPYIOLIETO CTEPKHS; YCIOBHUE, KOTO-
POMY JIOJDKEH yIOBJICTBOPSITH (PH3UUECKHI BeC BCEX KOMIICHCUPYIOMIUX CTepkHEe B SIP 6e3 BbI-
rOparUIMX NOTIOTUTENIEH.

28. ludpepennmaibHas XapakTepUCTHKA KOMIIEHCUPYIOLIETO CTEPKHS U €IMHUIb] €€ U3MEPEHUS.

29. JlonmycTrMasi CKOPOCTh BBICBOOOKACHUS PEAKTUBHOCTH.

30. Kaxk ornpenennTh 1OMYCTUMBIN Iar MepeMeIleHns] KOMIIEHCUPYIOLIETro CTEpKHs pH padoTaro-
el 1 HepaOoTarollel MyCKOBOM anmaparype; Kak onpeaeauTh JOIYyCTUMYK CKOPOCTh IOJbeMa
KOMIIEHCUPYIOILLErO CTEPHKHS.

31. JI71st 4ero CIIy)KHUT CTEP>KEHb aBTOMATUYECKOTO PEryIMPOBAHUS, KAKOMY YCIOBHIO TOJDKEH YI0-
BJIETBOPSATH €r0 PU3NUYECKUIN BEC, KAKOE €ro MOJIOKEHNE B aKTUBHOM 30HE SBJIAETCS pabOUnM.
Kakomy yci0BHIO TOJDKEH YIOBICTBOPATH (DU3UUCCKHIA BEC CTEPIKHEH aBapUHOM 3aIUTHI.

32. VI3 uero ckiiafibIBacTCA U3MEHEHHE 3a1aca peakTUBHOCTH C MOMEHTA U3BECTHOTO KPUTHUYECKOTO
I10JIO’KEHHSI KOMIIEHCUPYIOLIUX CTEPKHEHN 10 MOMEHTa odepeaHoro mycka SP.

33. UTo MOXET IPOM30UTH €CIIM TEKYIasi KOHLIEHTpaIusi O0pHOIH KUCIOThI OTIMYAETCS OT pacueT-
HOU mipu mmycke SP.

34. U3 xakoro pacyera ornpenensercs: TorumBHBIX kacceT (TK) B mepBoi, TpeTbel U Ce yronnx
MapTUSIX TIpU 3arpy3ke "cBexei" akTHBHOM 30HbBI; HAUNMHAs C KAKOI'O MOMEHTA 3arpy3Ky BeAyT
1o ogHoM TK; kakoMy yCIOBHIO JOJIKHA YIOBJIETBOPSTH CKOPOCTh norpyxenus TK B TexHoio-
TUYECKUN KaHal.

35. Ha kakue auana3zoHsl pa30MBaeTcss MHTEpBaJl MOIIHOCTH Ipu mycke SIP.

36. 13 kakoro ycioBHs BEIOMPAETCs] CKOPOCTh BHICBOOOXKIEHUS peaKTUBHOCTH Ipu mycke SIP; cro-
co0Bbl yBeNMUYeHHs Oe30macHOCTH mmycka SP.

37.Iloce Kakoro MnoJyioKeHUsl KOMIEHCUPYIOIIMX CTEP)KHEH MOXKHO U KaKUM 00pa3oM COKPaTUTh
Bpems mycka SP.

38. Kaxk ompenenuTs CKOPOCTh MOTPYKEHUSI KOMIIEHCHPYIOIIETO CTEPKHS, 00€CTIeUnBaIOIIYIO T10-
CTOSIHCTBO MOIIHOCTH SIP npy yBeNM4EeHUH pEaKTUBHOCTH C IIOCTOSIHHOM CKOPOCTBIO.

39. Kakum nomkeH ObITh (PU3HUYECKHI BEC CTEPIKHS aBTOMAaTHYECKOTO PEryIMupoBaHus mpH 3 dex-
TUBHOM JT0J1e 3ana3apiBatomux HeHTpoHoB 0,007, yToObI OH, HAXOISICHh B pa00OYEM IMMOJIOKECHUH,
MOT KOMITEHCHPOBATh OBICTPOE YBEIMUYEHHE PEAKTUBHOCTH, IPUBOIAIIEE K CKAYKY MOIIIHOCTH
Ha 20% OT TeKyIero 3HauYeHusl.

40. Yka3aTh 1ar noJbeMa 1 BpeMs BbIIIEPKKU peryInpoBouHoil kacceTsl SIP BBOP—440 B HekoH-
TPOJIMPYEMOM AMANA30HE MOIIHOCTH.

41. Yka3zaTh OCHOBHBIE YCIIOBUS sIEPHON Oe30MmacHOCTH TipH mycke SP; B kakoM ciydae mpu mycke
MO>KHO YBEJTMYUTH CKOPOCTh BBICBOOOKAEHHSI pEAaKTUBHOCTH BBIIIE PErJaMeHTHOMN; KaKO! MpH-
00p MepBbIM perucTpupyeT Boixo] P Ha MUHMMAaNBHBIN KOHTPOIUPYEMBIN YPOBEHb MOIITHOCTH.

42. [lepeuncIMTh OCHOBHBIE COCTABIISIFOIIME CUCTEMBI yrpaBiieHus u 3amuTsl (CY3) peakTopa
BBOP.



43. [IpnunHbI MOSBIEHUS U MOCJIECTBUS CUTHAIOB aBapUITHON 3alUTHI IEPBOTO POja B peakTopax
BBOP; kakoBa ckopocth nBukeHus crepxueit CY3 Buu3 "camoxonom" nist BBOP.

44. Kak onpenenuTh CKOPOCTb BBOJA OTPULIATEIbHON PEAKTUBHOCTHU IIPU ABMKEHUU cTepykHed CY3
BHU3.

45. Yka3aTb npeaynpeIuTesbHbIe U aBapuiiHble YCTaBKU aBapuHHOM 3amuThl peakTropoB BBOP B
Pa3JIMYHBIX JUAIa30HaX MOIHOCTH.

46. Ckomnbko rpynn crepxkaeit CY3 AP BBOP—440 u ¢ kakoi CKOPOCTBIO OITYCKAIOTCS B aKTUBHYIO
30HY M0 MPEAYNPEeIUTEIHHON yCTaBKe; YeM orpeaenseTcs 3pPeKTUBHOCTb IPYII CTEPKHEN
CVY3.

47. Yxa3zaTb 1Mana3oHbl HEUTPOHHOU MOITHOCTH Ipu Tycke AP u peructpupyroiiye Kamepsl, Uc-
10JIb3yEMBIE B HUX.

48. Kak ompenenuts 3anac peakTuBHOCTU SIP ipu M3BECTHBIX TeMIIepaType akTHBHOM 30HBI, KOH-
LEHTpaIyi OOPHOM KHCIOTHI M BCEX OMYIICHHBIX rpynnax crepxkueit CY3; u3 Kakoro yciaoBus
BBIOMpaeTCs myckoBas rpynna crepxkaeit CY3.

49, Kakoii 1uara3oH pa3orpeBa akTUBHOM 30HBI SIP ¢ Touku 3peHus saepHoi 6€301acHOCTH ONlaceH
IIPU IIYCKE; YTO MPOUCXOAUT C PEAKTUBHOCTBIO MTPH OXJIAXKICHUHU aKTUBHOM 30HBI IIPU OTpULIA-
TEJIHHOM TeMIEpaTypHOM K03 (pHIIMEeHTe peaKTUBHOCTH.

50. Yka3arh npu3Haku HApYIICHUS PEKUMa eCTECTBEHHON MUPKYIISIIUU TETNIOHOCUTEIIS.

51. Kakue noacuctemsl Bmoudaer CY3 SIP PBMK-1000(1500) 1 kakoBbI HX (QYHKIIUH; YKa3aTh
YCTaBKH CpalaThIBaHUS CUCTEMbl aBAPUHHOM 3alIUTHI 110 CUTHAJIaM MATOro poja st SIP
PBMK-1000(1500) o nepuoay (B auanaszone mourHocty 10 160 MBT 1 B ocTanbHOM Juana-
30HE).

52. Kakue cTep»HH HCIIOIb3YIOTCS /IS peryIMpOBaHust BRICOTHBIX mojiel B SIP PEBMK—1000(1500);
C KaKOM CKOPOCTHIO BBOJISATCS CTEPKHH B €70 aKTUBHYIO 30HY IPU cpabaThIBaHUU aBapUMHOM
3allUTHI IO CUTHAJaM ISTOr0 poja.

53. 1o xakoil mpu4MHE OrpaHNyuEH HIKHUI MTpeJied ONEePaTUBHOIO 3araca peakTUBHOCTH; B UEM U3-
MepsieTcst oriepaTuBHbIN 3anac peaktuBHocTH B SIP PEMK—-1000(1500); kakoBa CKOpOCTh BBOJIA
OTpHULIATENIHOM peaKTUBHOCTH B JaHHOM SIP mpu cpabaTbiBaHUN CUCTEMBI aBapUMHOM 3aIUThI
10 CUTHAJIaM ISATOTO PoJa.

54. K yemy npuBOJIUT yBEIHMUEHUE TapocoiepkaHus B akTuBHOH 30He SIP PBMK-1000(1500) na
HOMMHAJIBHOM MOIIIHOCTH; B KAKOM CJIy4ae JI0IyCKaeTCsl OTKIIOYEHHE CUCTEMBI aBAPUITHOTO
oxnaxaenus B IP PEMK-1000(1500).

55. IlepeunciuTh XpOHOJIOTHIO JOMYIIEHHUS OIIMOOK M HapyIIEHUH, a TaKKe UX COAep KaHue U I10-
CII€ICTBUS, ONIEPATUBHBIM IEPCOHAIOM MPU Pa3BUTHU COOBITHH, MPUBEIIINX K aBapUU Ha YeT-
BepToM OJ10Ke UepHOoObIIbCKOM ADC; epeunciuTh OCHOBHBIE TEXHUUECKHE PEILICHUs, IPUHSI-
TBIE JIJIS TTOBBITIICHUST 0€30MaCHOCTH dKCIUTyaTanuu peakropos Tuna PEMK.



[Ipunoxenue 4
K paboueil mporpamMme JUCLUIUIHHEI
«Duzuueckas meopus peaxmopos»

. O6pa3oBaTe/ibHbIe TEXHOJIOTHH

[IperoiaBaHye AUCIUTUIMHBI BEIETCS ¢ MPUMEHEHUEM CIICAYIONIMX BHIIOB 00pa30BaTEbHBIX TEXHOIIO-
TUH.

KomMyHuKaTHBHOE 00y4eHHe: YTCHUE JIEKLMH, M3JI0)KEHHE HOBOI'O MaTepHaja C HCIOJIb30BAHUEM
TPaAMLIUOHHBIX (POPM TIPEIIOIaBaHUs1, HATJISIHBIX IOCOOMIA M ITpe3eHTanuii (pazoenvt 1-3).
HNudopManuoHHbIe TEXHOJOTHHM: HCIIOJIb30BaHUE 3IIEKTPOHHBIX OOpPa30BaTENbHBIX PECYpPCOB IpU
MOJIFOTOBKE K JICKIMSIM U MPAKTHUCCKUM 3aHATUAM (pazoenvt 1-3).

Pa6ora B KoMaHe: COBMeCTHas paboTa CTYJAEHTOB B IPYIIIE IPU BBIITOJIHEHUU TPYNIOBBIX JOMAITHUX
3ananuii (paszoenvt 2, 3).

1. Buabl 4 coepkanue y4eOHbIX 3aHATHH

Paznea 1. BBeaenue
Teopernueckue 3aHATHA (JIEKIUM) - 2 yac.
Jleknus 1.
[Ipown3BoncTBO 3HEepruu. MIcTOUHMKY 3HEpPTrUU. 3amnackl OpraHM4ecKoro TOIINBA.
Pecypcel 1o peakuusm neneHus U cuHTesa. [lepcrekTuBbl pa3BUTHA AEPHON DHEPIETUKH.
Tun nekyuu: uHghopmayuoHnas neKyusi.

Pazznea 2. OCHOBHEIE NIOHSATHSI TEOPHH SAAEPHBIX PEaKTOpPOB

Teoperuyeckne 3aHATHA (JIeKIUM) - 4 yac.
Jlexkuus 2.
OrmpezenieHne W MpOCTENINas peann3anus SAepHoro peaktopa. BeposTHOCTh U30eXaTh yTEUKH.
Tunuuneie peakiuu (U + n), BBIXOA U SHEPrus HEUTPOHOB, 3PPeKTUBHBIN KOd(DPUIMEHT pa3-
MHOXEHUS, PSKUMBI PEaKTOPA.
Jlexnus 3.

VYcnoBust paboThl peakTopa, AefieHne U KOHBEPTHUPOBAHUE SIIEP M30TOMOB ypaHa u Topus. Kosddu-
IMEHT BOCHpPOM3BOJCTBa. Kiaccudukaiius peakTopoB: [0 SHEPTUU HEHTPOHOB, MO HA3HAYEHHIO, MO
SIIEPHOMY TOPIOYEMY, TIO CTPYKTYpPE aKTUBHOM 30HBI, TIO TETUIOHOCUTEIIO, 110 OTPAXKATEINI0, MO 3aMe]l-
nutento. Cxema peakTopa.

Tun nexyuu: uH@opmMayuoHHasL 1eKyusl.

Pasnea 3. SinepHbIe NMPOIlECCHI B peaKTopax
Teoperuueckue 3aHATHA (JIeKIUK) - 4 Yac.
Jlexuus 4.
MexaHu3M SIEpHBIX PEaKlil, KaHAJIbl PEaKIHUW, sIIEPHBIE YPOBHU JSHEPIHiM, CIEKTPHI U AP
pa3MYHON Macchl, MIMpUHa YpoBHs. Pe3onaHcHOe mormouienue, popmyna bpaiira-Buraepa mis
3aBUCUMOCTH CEYEHMI B3aUMOJEHCTBHSI OT YHEPTUN HEUTPOHOB.
Jlekuus S.
Heynpyroe paccesHue, pe30HaHCHOE M IOTEHLHAJIBHOE YIPYroe€ paccesHHe. 3aMeIeHue HEUTpo-
HOB, TEIJIOBOE paBHOBECHE, TPEOOBAHUE K MaTEpUaTy 3aMeIUTEIS.
Tun nexyuu: UHGOPMAYUOHHAS NEKYUSL.

PasneA 4. HeHTpPOHHBIE NMONEpPEeYHbIE€ CEYECHHSA
Teopernueckne 3aHATHA (JIeKIUK) - 4 Yac.
Jlexuus 6.
Onpenenenue ceueHus, MIOTHOCTb TOKAa HEUTpPOHOB. [lonHoe ceuenune. CeueHus: ynpyroro u He-
YIPYTOro paccesiHusl, MOIJIOIEHus, AeJIeHus, yBOJa, MOJHOE 3aMeIJIeHHsI, MHTErpajJbHOE pajualloH-
HOTO 3aXBara.



Jlekuus 7.
Konnentpanus snep. CKOpocTh peakiiuu, TOTOK HeHTpoHOB. OcnabiieHre Toka HEHTPOHOB, MaKpo-
CEUCHUS B3aMMOJICHCTBUSI, aJJINTUBHOCTD, IJTMHA CBOOOTHOTO Mpodera.
Tun nexyuu: un@opmayuoHHAas 1eKyusl.

Pasnea 5. HeHTPOHHBIE peaKIHH
Teoperuyeckue 3aHATHA (JIeKIUM) - 5 yac.
Jlexkuus 8.

Beixon peaknumii. IloToxk HelWTpoHOB. OCHOBHBIE CBOMCTBA pEaKUUi JEICHUSA, OCKOJKH Jele-
HUs. MTHOBEHHBIE U 3ama3/bIBalole HeUTpoHbl. CIIEeKTp HEUTPOHOB JeneHus. CxeMa TUIMYHOTO pac-
naja ¢ 3amasasiBaronumu Heiitponamu (Kré?)

Jlexkuus 9.

MexaHu3m JieieHust siep, KpUTUYecKas SHEprusi U SHEprusl CBSI3U, MOPOroBasi SHEPTus JeJICHUs.
IIpoaykTel nenenus. bamanc 0cBOOOXKIAIOIIEHCS SHEPTrUH. YCIOBHUS CTAl[MOHAPHON peakLuH Aelie-
Hus. lemnas peakumst nenenns (L[P). Koaddpumment pazmuoxenus K peakropa 6€CKOHEUHBIX pa3Me-
poB. Koaddunuent pasmuoxenus Ha ObicTpbiX HeWiTpoHax (BH).

Jlexkuus 10.

BepositHOCTh M30€k)aTh pe30HaHCHOTO 3axBara. KoaddummeHnt rermnooro ucmonp3oBanus. @opmy-
J1a 4eTbIpex coMHoxuTenel. Oboramenue Torumaa ais noaaepxkanus L[P. [Ipumepst ceuennii aisa C*2,
B0, Uz5, U?8, B0o3MOXHOCTh PaCHIMPEHHOTO BOCIIPOU3BOJICTBA JEsAIIMXCs u30TonoB. bpuaepsl. Ko-
3¢ (ULIMEHT BOCTIPOU3BOICTBA AJIsl PA3IMYHBIX THIIOB PEAKTOPOB.

Tun nexyuu: uHGOPMAYUOHHAS TEKYUSL.
IIpakTuyeckne 3aHATHA - 8 yaca.
3aunsarue 1.

Omnpenenenve W MpoOCTeHIas peanu3alus SACPHOTO peakTopa. BeposTHOCTh H30e)aTh yTed-
ku. Tunmuneie peakuuu (U + n), BBIXOI M SHEPTUS HEUTPOHOB, YPPEKTHUBHBIN KOAPPUIMESHT pa3zMHO-
KEHHUSI, PEXKUMBI PEaKkTopa.

3ansTue 2.

YcnoBus paboThl peakTopa, JejieHne U KOHBEPTUPOBAHUE sifiep U30TONOB ypaHa u Topusi. Koaddu-

LIUEHT BOCIIPOU3BO/ICTBA.
3ansrue 3.
MexaHu3M SiZIEpHBIX peakluid, KaHalbl peaklui, sAepHbIE YPOBHU DHEPTHil, CIEKTPHI IS sSAep
Pa3IUYHON MacChl, IIUPUHA YPOBHSI.
3ansarue 4.
Heynpyroe paccesHue, pe3oHaHCHOE U TOTCHIIMAIBHOE YIPYroe paccesHue. 3aMeJIeHue
HEHTPOHOB, TEIJIOBOE paBHOBecHE, TpeOoBaHKE K MaTepuany 3aMmeurens. CedeHus: yrpyroro u
HEYIPYToro paccestHusl, MOTJIOMICHHS, IeJIEHUs, YBOA, TIOJTHOE 3aMEe IJICHUs, UHTETPAIbHOE Pajiu-
aI[MOHHOTO 3axXBaTa.

Pa3nea 6. MoazeAH pacCeSIHHSI H CIIEKTPhI HEHTPOHOB
Teopernueckue 3aHaTHA (JEeKIUM) - 6 yac.
Jleknms 11.

VYTeuka HelTpoHoB. CxeMa OanaHca HEMTPOHOB B peakTope Ha TeryioBbix HeWTpoHax (TH) koned-

HBIX pa3MepoB. JlelicTBrE 3ama3ApIBaloOIINX HEUTPOHOB. Pacnipenenienrie HEUTPOHOB B PEAKTOPE.
Jlexuus 12.

I'pannynoe ycioBue. 3amenseHre B OECKOHEUHBIX CpPEelax, OCHOBHBIE MPOLECCHl. YTIPYroe pacces-
Hue. BeposarHocTs mpuobperenus sHepruu B HekoTopoM uHTepBaie dE. Cpennuil kocuHyc yria pacce-
suus. Jlorapudpmuueckuit nexkpement 3Heprun. Kosddunrent 3amennenus. Jleraprus.

Jlexnus 13.

DHepreTu4yeckuil CHeKkTp 3aMeIIeMbIX HEUTPOHOB. 3aMeasieHHE B BOAOPOJE 0€3 MOIVIOIIECHHUS.
Cnextp ®epmu. IlnoTHOCTh 3amennenus. 3ameieHne 0e3 MOTJIONEHUS B HEBOJOPOAHBIX CPelax, Mo-
JIeNIb HEMPEPBIBHOTO 3aMeuieHus. [Ipumepsl peanbHbIX crieKTpoB B peakropax Ha TH u bH. 3amenie-
HUE B OECKOHEUHBIX Cpeax MPU HAJTMYUH MOTJIOUICHUs, BEPOSTHOCTh N30€XKaTh Pe30HAHCHOTO 3aXBara
B BOJIOPOJHBIX Cpelax U Cpenax ¢ MacCOBBIMU unciaMu A>1. DQekTuBHBIN PEe30HAHCHBIN HHTETPA.
OS¢ dexr Homnepa, ylmupeHue TUKOB MaKpOCEUEHUI.



Tun nexyuu: UHGOPMAYUOHHAS TEKYUSL.

IIpakTuyeckue 3aHATHA - 8 yaca.
3ansTue 5.
MexaHu3Mm JieneHus saep, KpUTHUecKas JHEpTrHsl U SHEPTHsl CBSI3U, IOPOrOBasi SHEPTHs JICICHHUS.
[Iponyktel aenenus. bamaHc 0CBOOOXKIAIOIICHCS SHEPTUU. Y CIIOBHS CTAIllMOHAPHON peakIuu Je-
nenus. llennas peakuus nenenus (LP). Koapdunuent pasmuoxenus K peakropa 0eCKOHEUHBIX
pa3zmepoB. KoaddunmenT pasmaoxenust Ha ObIcTpbIX HelTpoHax (BH).
3anstue 6.
BepositHoCTh M30€k)aTh pe30HaHCHOTO 3axBara. Koadduiuent TemmoBoro ucnoib3oBanus. Dop-
MyJla 4eThIpeX COMHOkUTenel. ['panuynoe ycioBue. 3aMesuieHHe B OECKOHEUHBIX Cpeax, OcC-
HOBHBIC TIPOIIECCHI. YTIIPyroe paccesiHue. BeposTHOCTh MPUOOPETEHUsT SHEPTUN B HEKOTOPOM HH-
tepBajie dE. CpenHuii KOCUHYC yTiia pacCcestHusl.
3aunsrtue 7.
Ob6oramenue tormuBa s noauepxkanust [P, Tlpumepsr ceuenuii s c® BY U*, U*. Bos-
MOKHOCTh PAaCHIMPEHHOT0 BOCIIPOU3BOJICTBA ACsAIIMXcs u30TomnoB. bpuaepsl. Kosdhdumment
BOCIPOU3BOCTBA JUIsl pA3JIUYHBIX TUIIOB PEAKTOPOB.
3anarue 8.
VYTeuka HelTpoHOB. Cxema OayiaHca HEHTPOHOB B peakTope Ha TerioBbix HeiTponax (TH) xo-
HEUYHBIX pa3MepoB. [lelicTBue 3ama3apIBalONIMX HEUTPOHOB. Pacnipeenenne HENTPOHOB B PEaKTO-

pe.

Pasnea 7. Audpdysusa HeHTPOHOB
Teoperudeckne 3aHATHA (JieKIUM) - 6 yac.
Jlekuus 14.

[TnotHoCTh TOKa HelTpoHOB. 3akoH Duka. Kosdduument auddysun, TpaHcmOpTHOE ceUeHUE pac-

cestHusl. YpaBHeHue nuddysun.
Jlekuus 15.

I'pannyHble ycnoBuUS, HKCTpANONMpPOBaHHAs ITpaHUIA. TOYEUHbI UCTOYHUK B OECKOHEYHOU cpejie.
beckoneunslii miiockuii uctounuk. nmmaa quddysun. Anpbdeno, Tadnuna 3navenuii s H.O, D,0, Be,
C. Peakrop 06e3 oTpaxarens B OJHOTPYIIIOBOM MpUONMKeHUH. MaTepraibHbI U TEOMETPUIECKUN T1a-
pametpsl. Teopus Bo3pacra.

Jlexkuus 16.
VYpasnaeue nuddy3un c yueToMm 3aM eUIeHUs, ypaBHEHHE Bo3pacTa. ToueuHslit ncrounuk bH B Oec-
KOHEYHOH cpene. Puznueckuit cMbich Bozpacta. Bpems nuddysuu u BpeMs 3amenneHus. [ oMOreHHBbIH
peaktop 0e3 orpaxkarens Ha TH. Cucrema ypaBHenu#t nuddysuu u Bo3pacta. CoOCTBEHHBIE 3HAUCHUS
u cobcTBeHHbIe (QyHKIMU. BomHOBOE ypaBHeHue. YcioBue kputuuHoctd (Br u Bu). BepositHocTs 13-
OexaTh yTeuku. [ eoMeTpuueckue napamMmeTpsl HapoOBUAHOTO U IMJIMHIPUYECKOTO PEAKTOPOB.
Tun nexyuu: uHGopMayuUoOHHAs T1eKyusl.

IIpakTnyeckue 3aHATHA - 8 yaca.
3anaTue 9.
[Ipumeps! peanbHbIX criekTpoB B peakropax Ha TH m BH. 3amennenue B GeCKOHEUHBIX cpeaax
IIPYU HAJIMYMHU MTOTJIOIIEHUS], BEPOATHOCTh N30€KaTh PE30HAHCHOTO 3aXBaTa B BOJOPOAHBIX Cpeaax
U cpefax ¢ MaccoBbIMM yuciaMu A>1. DpQexTuBHbIN pe3oHaHCHbIN HHTerpan. Dddekt Jomie-
pa, ylIupeH1ue NMKOB MaKpOCEUEHU .
3ansaTue 10.
[TnoTHOCTH TOKa HeHTpoHOB. 3akoH Puka. Kosddumment muddys3un, TpaHCHOPTHOE CEYCHHE
paccestHus. YpaBHeHue nud@y3un. ['paHnuHbIE yCIOBUS, SKCTpANoJupoBaHHas rpanuia. Todey-
HBI HMCTOYHUK B OECKOHEUYHOW cpene. beckoHeuHbld miuockuii ucrtounuk. JnuHa nuddysun.
Anrbeno, Tabmumna 3"Havennii it H,O, D,O, Be, C.
3ansaTue 11.
PeakTop 0e3 oTpaxkaTenst B OJHOTPYMIIOBOM NPHOIMKEHUU. MaTepuanbHbIi M T€OMETPUUCCKUN
napametpsl. Teopus Bo3pacta. YpaBHeue nuddy3un ¢ yueToM 3aM eJIeHHs, ypaBHEHUE BO3pac-
ta. Touyeunsiit ucrounuk bH B Oeckoneunoit cpene. dusnueckuii cMbica Bo3pacta. Bpems aud-
¢by3un u Bpems 3aMeJICHUSI.
3ansaTue 12.



I'omorennsiii peaktop 6e3 otpaxarens nHa TH. Cucrema ypaBHenuii nuddy3uu u Bozpacta. Cob-
CTBEHHbIE 3HAU€HHUs U cOOCTBeHHble (QyHKIMH. BonHoBoe ypaBHeHue. YcinoBue KpuTHUHOCTH (Bru
Bu). BepostHocTs n30exars yreuku. ['eomeTprueckre napaMeTpbl MIapOBUIHOTO U IIHIMHIPUYECKOTO
pPEaKTOpOB.

Pasnea 8. KpHTHYECKHH pa3Mep H yIIpaBA€EHHE PeaKTOpPOM
Teopernueckue 3ansaTus (JieKuun) - 4 yac.

Jlexknus 17.

OneHka KpUTHYECKHX pa3MEpoB sIEpHBIX peakTopoB. bombime peakropsl. [lmomans murpanuu.
DKCIEPUMEHTAIBHOE ONpPEIeICHUE KPUTUUYECKUX DPa3MepoB. ['OMOTEHHBIH PEaKTOp € OTpa)KkaTeseM,
CBOMCTBA OTpakaTelsl, pacipeieJIeHue HEUTPOHOB B PEAKTOPE C OTpakaTelieM U ero KPUTHUYECKUe pas-
Mepbl (pelieHue i macTunbl). DPQPeKkTuBHAsS J00aBKa oTpaxarelns. BpeMeHHOH pexxuM peakTopa 6e3
oTpaxatens Ha TH.

Jlexnus 18.

[lepuon peakropa. YpaBHeHue AUPQY3UH ¢ y4eTOM 3ama3fblBAIOIIUX HEUTPOHOB. PEeakTUBHOCTD.
Ananmus pemenus. Manbsle u OonbIlie peakTUBHOCTH. Bec. YmpaBnenuwe peaktopoM. Hapymenne
HeWTpoHHOro Oanmanca. Kinaccudukamnus perynmupyronmx crepkHel (komreHcupytonme, PP, AP, A3).
Bec crepxHs B HMIIMHIPUYECKOM PEaKTOpe MPH CJIadOM BO3MYIIICHUH, BIUSHUE CTEPIKHS HA YTEUKY.

Tun nexyuu: uH@opmMayuoOHHAs N1eKyusl.

IIpakTuyeckue 3aHATHA - 6 yaca.

3ansTue 13.

OreHKa KPUTHYECKUX Pa3MEpPOB SIIEPHBIX peakTopoB. bonbine peakropsl. [lnomans Murpanuun.
DKCIepUMEHTAILHOE OMNpeeIeHHe KPUTHUYECKUX pa3MepoB. ['OMOTEHHBIN peakTop C OTpaskaTeleM,
CBOMCTBA OTpakaTelis, paclpeeiCHHe HEUTPOHOB B PEAKTOPE C OTPAKaTEJIEM U €ro KpUTUUYECKHE Pa3-
Mepbl (perienue i miacTunbl). DPdekTuBHas qo0aBka oTpaxatens. BpemeHHOH pexkuM peaktopa 0e3
oTpaxkarens Ha TH.

3anstue 14.

[Tepuon peakTopa. YpaBHenue nuddy3un ¢ y4eToM 3amna3aplBaloIuX HEHTPOHOB. PEakTHBHOCTE.
Amnanus peuienus. Manble v Ooblie peakTUBHOCTH. Bec. YnpaBneHue peakropom.

3aunsarue 15.

Hapymenne nefitponHoro 6ananca. Knaccubukanus perymmpyomux cTep>kHel (KOMIIEHCUPYIO-
ume, PP, AP, A3). Bec cTepkHs B HUIMHIPUYECKOM PEaKTOpe MpU CIa0OM BO3MYIICHUHU, BIHSHHE
CTEPKHS HA YTEUKY.

Pa3nes 9. U3meHeHne cocTaBa ropro4ero 1 peakTuBHOCTH.
Teoperuueckue 3aHsATHA (JieKIUM) - 4 Yac.
Jlexuus 19.

W3MeHeHne n30TONMUYECKOro cOcTaBa sSiAepHOro roprodero. OTpaBieHue peakTopa MpoayKTaMu Je-
nenus. CranuoHapHas IUIOTHOCTH anep Xe'®. Bennuuna orpaBieHus. HakorieHwe kceHOHa mocie
ocraHoBa peakTopa. MonHas sima. 3anulakoBbIBaHUE, MOTEPU B MUIAKAX, KOA((UIMEHT BBITOpaHMS,
rpynisl nakoB. [TocnenoBarensHoe nornomnieHne HeWTpoHoB (Sm Eu), cymma noteps B Iakax.

Jlexkumus 20.

V3MeHeHne peakTUBHOCTH IIPU BBITOPAHUU FOPIOYETO U €ro BocnpoussoacTse. KB mia npupogHoro
cocraBa ypaHa. ['myOuHa BBITOpaHMS TOIUIMBA. Y CJIOBHUSI OCYIIECTBIEHHS si€pHOTO B3pbiBa. HelTpon-
Has 6omOa. TemnepaTypHbIil K03(h(OUIIMEHT peakTUBHOCTU. MI3MeHeHne PeakTUBHOCTU MO MEpe BBITO-
panus ToruinBa. Teopust Bo3MyieHUi B 3EKTUBHOM OAHOTPYNIOBOM npubirxeHnu. KoagpunueHnt
KBaJIPaTUYHOTO ycpeaHEeHUsI. DPPEKTUBHOCTD PETYIATOPA OT IITyOUHBI OTPY>KEHHS.

Tun nexyuu: UHGOPMAYUOHHAS NEKYUSL.
IIpakTnyeckue 3aHATHA - 6 yaca.
3ansrue 16.

V3MeHeHne peakTUBHOCTH IIPU BBITOPAHUU FOPIOYETO U €ro BocipoussoacTse. KB misa npupogHoro
cocraBa ypaHa. ['myOuHa BBITOpaHMS TOIUIMBA. Y CJIOBUS OCYIIECTBIEHHS siIEpHOTO B3pbiBa. HelTpon-
Has OomOa.

W3MeHeHne M30TONMUYECKOro cOCTaBa sSiAepHOro roprodero. OTpaBieHne peakTopa MpoayKTaMH Jie-



nenus. CTalMoHapHas JI0THOCTH siep Xe'®. BennunHa oTpaBieHuUs.
3ansaTue 17.

Haxomnnenue kceHOHa mociie octaHoBa peakropa. Moanas siMa. 3amiakoBbIBaHUE, TIOTEPH B IIIJTaKaXx,
Koa(duULMeHT BbIrOpaHus, Tpynmnbl nutakoB. IlocnemoBarenbHoe mornomieHue HeTpoHoB (Sm Eu),
CyMMa IOTeph B LIUIAKAX.

3ansaTue 18.

TemmnepatypHblii K03 PuLHEeHT peakTHBHOCTH. I3MeHeHne peakKTUBHOCTHU MO0 MEPE BBHITOPAHUS TOII-
nuBa. Teopust Bo3MyIIeHHH B 3G(HEKTUBHOM OJHOTpynnoBoM npubmmxeHuu. Koaddumnuent kBaapa-
TUYHOTO ycpeaHeHus. DPPEeKTUBHOCTD PETYIATOPA OT TITyOHHBI IOTPYKEHHSL.

Pa3nea 10. I'eTeporenHble siiepHbie peaKTOPbI
Teoperuyeckue 3aHATHA (JIeKIUM) - 8 Yac.
Jlexuus 21.

OcobOeHHOCTH TeTepOoreHHBIX cucTeM. [ maBHbIe 2(h(PeKThI pa3MeleHrs ypaHa B Bujie 0J0K0B (0JI0K-
s dexThl) BerunciaeHue kodhdHUIMEHTa pa3sMHOKECHHS JIJI T€TEPOTCHHBIX CHCTEM: KO3 (UIIMCHT TeIl-
JIOBOT'O MCMOJIb30BaHus, KOA(h(ULIMEHT MpourpsIia, koddduirent pasmuoxenus Ha bH, BeposTHOCTh
n30eKaTh PE30HAHCHOTO 3aXBara.

Jlexuusn 22.

Ocobennoctu peakropa Ha BH. Duepronanpspkennocts: (BBOP, BBPK, I'TP, PEMK, BH, xuako-

TOIUTUBHBIC).
Jlekums 23.

TennoBsinenenue. JlelicTBre 00ydeHus Ha MaTepHalbl peaktopa. Paguanmonsslil poct ypana. Pac-

nyxaHue ypana npu oomydeHnn. KodgpummueHnTs! paanalimoHHOT0 POCTa U pacyXaHus.
Jlexuusn 24.

CTpyKTypHpOBaHHE TOIUIMBA JJIsi CHW)KCHUS YKa3aHHBIX d(dekroB. TOImMBO SIEpHBIX pEaKTo-
poB.PacumupenHoe BOCHpPOU3BOACTBO, BpeMsl YABOEHUS. OIeKTposiepHbiii Opumunr. Ilepepabotka
TB3JIoB (XUMHUYECKUH CIIOCO0, IMEKTPOXUMHUICCKHIA - XJIOPUAHBIN U (ropuaHbiii). dmoenc. [lnyro-
HUEBOE HAKOIIJICHHE.

Tun nexyuu: UHGOPMAYUOHHAS TEKYUSL.
IIpakTuyeckne 3anaTus - 11 gyaca.
3ansTue 19.

OcoOeHHOCTH TeTepOreHHBIX cucTeM. | 1aBHbIe 3 PEeKTh pa3MeleHus ypaHa B BUJE OJ0KOB (OJI0K-

3¢ deKThI)
3ansTue 20.

Boruncnenune kosdduumenta pasMHOKEHHs ISl TETEPOr€HHBIX CUCTEM: KO3((UIIMEHT TEmI0BOro
UCIONIb30BaHus, Kod((puineHT npourpsliia, kodpduiment pasmuoxenus Ha bH, BeposaTHocTh n30e-
KaTh PE30HAHCHOIO 3aXBaTa.

3ansrue 21.

Temnepatyphblii KO3 PHUITUEHT peakTUBHOCTU. MI3MeHeHrne peakKTUBHOCTH IO MEPE BBITOPAHUSI TOTI-
nuBa. Teopus Bo3myIieHuid B 3 (HEKTUBHOM OJHOTPYIIOBOM Mpubmmxkenun. KoagdunmeHnt kBaapa-
TUYHOTO ycpeAHEHUsI. DPPEKTUBHOCTD PETYNIATOPA OT MIYOUHBI OTPYKEHHUS.

3ansTue 22.

Ocobennoctu pacuera peakropa Ha bH. Dueprounanpsikennocts: (BBOP, BBPK, I'TP, PEMK, BH,

KUJKOTOIUIMBHEIE). TemnoBsienenue. JlelictBue o0my4deHus: Ha MaTepHUalbl PEaKTopa.
3ansaTue 23.

Panuanmonnsnii poct ypana. Pacnyxanue ypana npu o6mydeHuu. KoappuimeHTs! paguaioHHOTO
pocta u pacnyxaHus. CTpyKTypupOBaHUE TOIUIMBA JJISl CHIJKEHHUS yKa3aHHBIX 3(QexToB. Tommuso
SJIEPHBIX peaKkTOpoB.PacmupeHHOe BOCIPON3BOACTBO, BpeMs YABOCHUS. DIEKTPOSACPHBIN OPUINHT.

Pa3nes 11. Oco0eHHOCTH Pa3/IHYHBIX JHEPIreTHYECKUX PEaKTOPOB
TeopeTnueckue 3aHATHA (JEeKI[HM) - 3 Yac.
Jlexuus 25.
Bono-Boasublie sHepreTrueckue peakropsl (BBOP). Helitponno-dusudeckue ocobennocti. OCHOB-
HbIe HamnpaBjeHus ycoBepiieHcTBoBaHMA BBOP. Onenounslil pacder koadduumeHTa pazMHOKEHHUS.
Bono-Boasusie kunsue peaktopsl (BK). Helitponno-pusnueckue ocobennocti. CpaBHEHHE XapakTe-



puctuk peakropos Tuna BK u BBOP. Kananbusie peakropsl. HeliTpoHHO-(pHu3HUecKkne 0COOEHHOCTH U
OIICHOYHBIN pacyeT KaHAJIbHBIX PEaKTOPOB. PeakTopsl Ha OBICTPBHIX HeWTpoHax. OCHOBHBIE HEUTPOHHO-
¢uznueckne ocobeHHOCTH. OCOOEHHOCTH HEUTPOHHO-(U3NIECKOTO pacueTa.

Tun nexyuu: un@opmayuoHHAas 1eKyusl.

IIpakTHyeckne 3aHATHA - 4 Yaca.

3ansTue 24.

Bono-Boasubie sHepreTrdeckune peakropsl (BBOP). Helitponno-dusudeckue ocooennocti. OCHOB-
HbIE HampaBJIeHHUs ycoBepineHcTBOBaHUs BBOP. Onenounslii pacuet ko3 huiineHTa pa3MHOKEHUS.

3anarue 25.

Bono-ponsupie kumsiue peaktopbl (BK). He#tponHo-dusndeckue ocodennoctu. CpaBHEHHE
xapakTepucTuk peakropoB tuna BK u BBOP. Kanansnsie peaktopsl. HeiirponHo-(usnyeckie ocobeH-
HOCTHU U OLICHOYHBIN pacyeT KaHaJbHBIX PEaKTOPOB.

3anarue 26.

Peaktopsl Ha ObICTpBIX HelTpoHax. OCHOBHBIE HEUTPOHHO-PHU3NYeckue ocodeHHOoCTH. OcOOeHHOCTH
HelTpoHHO-(u3KnYeckoro pacuera. [locnenoBaTeaIbHOCTh HEUHTPOHHO-(PU3MUECKOTO pacyeTa peakTopa.



