MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
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YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajJaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
HEUTPOHHASA ®U3UKA YIIPABJISIEMOI'O TEPMOSIIEPHOI'O

CHUHTE3A

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.08

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IIAHY:

144 yaca

Jexnun

7 cemectp - 32 yaca;

IIpakTnyeckue 3aHATHSA

7 cemecTp - 16 4acos;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

7 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

7 cemecTp - 93,5 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYas:
KontpoabsHnas padora
Pedepar

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Hean ocBoeHMsi AUCHMIUVIMHBI. W3YYCHHE OCHOB HEUTPOHHON (U3WKH, TPHUOOPETCHHE
TCOPCTUUCCKHUX U MPAKTUUCCKHNX HABBIKOB, HGOGXOI[I/IMBIX JJISL HayIIHO-I/ICCJICIIOBaTeHBCKOfI, HpOCKTHOfI,
TEXHOJIOTMYECKONW U TMPOU3BOJICTBEHHOM AEATEIHHOCTH B O0JIACTH HEUTPOHHOM M aTOMHON (HU3UKH
YIPaBJIsEMOro TEPMOSIEPHOIO CUHTE3A

3agauyu AUCHMILINHBI

- U3y4eHHE OCHOBHBIX NMPOOJIeM HEUTPOHHOH (PU3MKH B 00JaCTH YIPABISIEMOT0 TEPMOSAEPHOTO
CHUHTE3a U CIIOCOOOB MX PELICHHUS;

- U3yYCHUE TEOPETUUECKUX OCHOB MEPEHOCA U3ITYUCHUH, paIualldOHHBIX TOBPEXKICHUM
KOHCTPYKIIMOHHBIX MaTE€PHAaJIOB, TOIUIMBHOTO IIUKJIA SIIE€PHON SHEPTETHKHU C YCTAHOBKAMH JICIICHUS U
CUHTE3a SI/1Ep;

- U3y4YEeHHE IKCIIEPUMEHTOB M0 HEUTPOHHOU (PU3MKE, OCYIIECTBISIEMBIX HA JEHCTBYIONIUX U
IUTAHUPYEMBIX Ha MMPOEKTUPYEMbIX YCTAaHOBKAX, a TAK)KE METO/I0B HEUTPOHHO-(PU3NIECKUX U3MEPCHUIA;

- IPHOOPETEHNE HABBIKOB PEILICHUs HEHTPOHHO-(DU3HUECKUX 3aa4, BOSHUKAIOLIUX MIPH
HNPOEKTUPOBAHUHU TEPMOSAIEPHBIX YCTAHOBOK.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

KOI[ U HAMMCECHOBaHUE KOI{ U HAUMEHOBaHUE 3anﬂaﬂnp03am{me pe3yJabTaThl oﬁyqemm
KOMIIETEHIIMH HHIUKATOPA TOCTHKEHHUS
KOMIIETCHIINHN
[TK-4 Cnioco6en npunumars | UJ1-3nk-4 Brnageer HaBbikamu 3HATh:
y4acTHE B pacueTax pacyeTOB XapaKTEPUCTHUK OIS | ~ 3G hEKThI BO3ACHCTBUS HEHTPOHHOTO
XapaKTEPUCTHUK MPOIIECCOB, | HEUTPOHHOTO U (POTOHHOTO HU3JIyd4CHHS Ha KOHCTPYKIIMOHHBIC
MPOTEKAIOIINX B U3ITy4eHUs B y3lax MaTepHuabl;
KOHKPETHBIX TEXHUUYECKUX TEPMOSIEPHOTO UCTOYHUKA - MCTOIMKY 3KCIICPUMCHTAJIBHOTO
yCTpOﬁCTBaX U arraparax HefITpOHOB HUCCICOIOBAHUS HefITpOHHOFO H3JTy4YCHUA
SHEPTreTUYECKOTrO IUIa3MEI,
o0opymoBaHus, SAEPHBIX U - 0COOEHHOCTH SJICPHOTO TOIUTHBHOTO
IUIa3MEHHBIX YCTAHOBOK LMKJIa C YCTAHOBKAMH JICJICHUSI U CUHTE3a
sanep;

- IpoOJIEMBI COBPEMEHHOH S1EpHOM U
TEPMOSIACPHON YHEPIEeTUKHU U 3HAUCHUE
TUOPUIHBIX TEPMOSJIEPHBIX YCTAHOBOK B
WX PELICHUH;.

YMETB:
- peliaTh TUIIOBBIE 3a1a4U

B3aUMO/ICVCTBUS U3JTYYEHUI C BEIIECTBOM;
- BBITIOJIHAThH PacU€Thl XapaKTEPUCTUK
MOJIEN M3JIYYEHHUS B 3a/1a4aX C MPOCTON
reoOMeTpUen JIsl HCTOYHUKOB MPOCTHIX
T€OMETPUUYECKUX (HOpM.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JuctunnuHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHanmbHON 00pa3oBaTelbHON TpOrpamMme
TepMosiiepHbie peakTopbl M Ia3MeHHble ycTaHoBkH (manmee — OIIOII), HampaBieHHs MOATOTOBKH
14.03.01 Snmepnas »HepreTMka W TemIOpU3WKA, YPOBEHb OOpa3oBaHHUA: BBICIIEe O0Opa3oBaHUE -
OakanaBpuar.

Tpe60BaHI/I5[ K BXO/IHbBIM 3HAHUAM U YMCHUAM:




- 3HaTh BBIYMCIUTEIBbHYIO MATEMATUKY, OOIIYI0 (pU3UKY, SAEpHYIO (PU3UKY, MATEMATHUYECKHE METO IbI
MOJICIUPOBAHUS (PHU3NUECKUX TTPOIIECCOB, MH(POPMAITMOHHBIE CHCTEMBI U O€30MTaCHOCT,
IKCIIEPUMEHTAIBLHBIC METO/IBI UCCIICIOBAHMS, MATEPHAIIOBEICHUE U TEXHOJIIOTUIO MaTEPHAIIOB H
KOHCTPYKIIUI

- YMETh peniath OOBIKHOBEHHBIC AU(PEepeHIINATbHBIC YPABHEHUS U TIPOCTHIC YPABHEHHSI B YACTHBIX
IIPOU3BOIHBIX, PEIIATh 33a4u M0 001Iel U saepHOl dhu3nKe

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCHUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
S = | =
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK p /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 1.XapakTepucTuKu 23 7 6 - 6 - - - - - 11 - Ilodz0moska K KOHmMPOALHOU padome:
HEUTPOHOB U PEAKLUHU W3y4yeHue MaTepuaoB U MOATOTOBKA K
B3aUMOJICHCTBUS KOHTPOJIBHOM paboTe , KOJNIOKBHYMY, 3allUTe
U3JTy4YeHUs C HpOeKTa
BEILIECTBOM H3yuenue mamepuanog iumepamypHsix
1.1 XapaKTepUCTHUKU 23 6 - 6 - - - - - 11 - UCHOYHUKOB:
HEUTPOHOB U peakLun [2], cTp. 45-64
B3aUMO/ICHCTBUS
W3JTy4CHNS C
BEIIIECTBOM
2 2.Teopernyeckue 28 8 - 6 - - - - - 14 - Ilo020mo6Ka K KOHMPOILHOU padome:
OCHOBBI IIEpeHOCca W3y4yeHne maTtepralioB U MOJrOTOBKA K
N3ITy4eHHH KOHTPOJILHOM paboTe , KOJUIOKBUYMY, 3aIIUTE
2.1 | TeopeTrudeckue OCHOBBI 28 8 - 6 - - - - - 14 - MIPOEKTa
HepeHoca U3Iy4eHuit H3yuenue mamepuanog 1umepamypHsix
UCHMOYHUKOG:
[1], cTp. 23-35
[3], cTp. 307-327.
3 3.Perucrpanys 29 8 - 4 - - - - - 17 - Ilodzomogka pechpepama: B pamkax
SJEPHBIX M3IYyYCHUH 1 pedepaTHBHOI YaCTH CTYJCHTY HEOOXO UM
JIMarHOCTHKA IIPOBECTH 0030p JINTEPATyPHBIX HCTOYHUKOB I10
HEWTPOHOB, BBIOpAaHHOW TeMe, KOMIUIEKCHO OCBETHTH
9KCTIEPUMEHTHI C BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
HUCTOYHHKAMH MOJTOTOBUTH NPE3SHTAINIO JUIS BBICTYIICHUS
HeiftpoHos 14 MaB IO pe3yJbTaTaM paboThl Ha CEMUHAPCKOM
3.1 Perucrpanus snepHbIx 29 8 - 4 - - - - - 17 - 3aHsATHH. B KauecTBe TeM pedepara cTyneHTy

U3Iy4eHUuH U
JIMarHOCTHKA

IIPEUIAraloTCsl CIENYIOINE BAPUAHTBI:
1.I"a30BbIe HOHN3AIIMOHHBIE IETEKTOPHI.
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HEUTPOHOB,
9KCIEPUMEHTHI C
HUCTOYHUKAMU
HelirpoHos 14 MaB

2.Kpucrannudeckue, MosynpoBOAHUKOBBIE
JeTeKTOpbl. 3.CUUHTUIUIALUOHHBIC IeTEKTOPHIL.
4.TpexoBble AeTEKTOPHI. 5.BpemsanponeTHsIil u
MarHUTHEIHN criekTpomeTp. 6.Du3naeckue
OCHOBBI METOZIOB CIIEKTpoMeTpHH. DyHKIHA
OTKJHKa feTekTopa. 7.OCHOBHBIC
XapaKTEepUCTUKH cHeKTpoMeTpa. 8. THrsl
CUMHTHJUISALMOHHBIX TaMMa-CIIEKTPOMETPOB.

9. Kpucramn-mudpakunonasie GOTOHHBIC T
HEUTPOHHBIE CIIEKTPOMETpBI. Judpakims
(OTOHOB ¥ HEHTPOHOB Ha TMJIOCKOM KpHCTaJLIE.
10.MarHuTHBIE CIEKTPOMETPHI 3aPSKCHHBIX
gactull. |11.BpemMsanposeTHslii MeToq
CIIEKTPOMETPUH HEUTPOHOB.

H3syuenue mamepuanog 1umepamypHsblx
UCHIOUHUKOG:

[4], ctp. 31-45

4.PagnaninoHHBIE
TIOBPEKICHUS
KOHCTPYKIIMOHHBIX
MaTepHaioB

12

4.1

Pagnanmonnsie
TOBPEKIACHUS
KOHCTPYKIIMOHHBIX
MaTepHuagoB

12

Iloozomoska K KOHmMPOLHOU pabome:
Wzydenne MaTepuaioB U IOATOTOBKA K
KOHTPOJBHOH padoTe , KOJIIOKBHYMY, 3aIUTE
MIPOEKTa

H3yuenue mamepuanos iumepamypHslx
UCHOYHUKOG:

[5], ctp. 12-25

5. TOIIMBHBIA UK
SIIEPHOM 3HEPTETUKHU C
YCTaHOBKAMH JICIICHUS

Y CUHTE3a sijiep

12

5.1

TonIuBHBIN LUK
SIIEPHOM HEPTETUKHU C
YCTAHOBKAMU JICJICHUS

Y CUHTE3a s1/1ep

12

Iloozomosxka K KOHmpobHOU pabome:
W3yueHne MmatepranoB U MOATOTOBKA K
KOHTPOJIbHOH paboTe , KOJUIOKBHYMY, 3aIl[UTe
MPOeKTa

H3yuenue mamepuanoe 1umepamypHslx
UCMOYUHUKOG:

[7], cTp. 98-115

6.TepMosiiepHbIit
UCTOYHUK HEWTPOHOB U
poOJIeMbl AaTOMHOM
SHEpPreTUKU

6.1

TepmosaepHbIit
HUCTOYHUK HEUTPOHOB U

Iloozomoska K KOHmMPOLHOU pabome:
W3ydenue MaTepuasioB ¥ IOATOTOBKA K
KOHTPOJBHOH padoTe , KOJUIOKBHYMY, 3aI[UTE
MIPOCKTA

H3yuenue mamepuanoe 1umepamypHuvix
UCMOYHUKOG:




poOJIeMbI AaTOMHOU

[6], cTp. 55-69

OHCPICTUKU
OKk3aMeH 36.0 - - - 2.0 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 16 2.0 0.5 60 335
Hroro 3a cemecTp 144.0 32 - 16 2.0 - 0.5 93.5

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM

npoektam/padboram; MKKII — unauBuayansHble KOHCYIbTAIIMU MO KYpPCOBBIM IpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIIUH 110 pa3aesaam
muctumunael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. 1. Xapakxmepucmuxku HeUmpoHo8 U peaKyuil 83aumMo0elcimeus Usny4eHus ¢ 6euecmeom

1.1. XapakTepucTUKN HEUTPOHOB U PEAKIIUH B3aUMOACHCTBUS U3JIYYEHHUSI C BEIIECTBOM

Otkpertue HeliTpoHa. OnbiTel Pesepdopaa, bere-bekkepa, XKommo-Kropu, YUensuka. Dueprus
CBsi3M M paauyc siapa. CBoilcTBa HeWTpoHa. Macca HEWTpOHA, BpEeMsl KWU3HHU, CIIMH, MAarHUTHBIN
MOMEHT HeWTpoHa. OnbIT AnbBapena-bioxa. DHeprus cBs3u u paauyc sjapa. BzaumopeiicTBue
HEUTPOHOB C SApaMU. DHEPreTMYECKHE HWHTEpBaJibl HEUTPOHOB. [IpsMoe B3auMonelcTBHE U
B3aUMOJICHCTBUE Yepe3 COCTaBHOE AApO. Peakuun B3auMoACCTBUS HEUTPOHOB C siapamu. JleneHue
anep. B3aumonelictBue (oToHOB ¢ BellecTBOM. B3aumMmonelcTBHe 3apsDKEHHBIX YacTHIl C
BenlecTBOM. CedeHMsl B3aUMOJICHCTBUS U3TyYEHHSI C BELIECTBOM.

2. 2. Teopemuueckue 0crogvl nepenoca usiy4erul

2.1. Teoperuueckre OCHOBBI IEPEHOCA U3ITYYEHUN

Juddepenumanbable 1 HHTETpalbHbIE XapaKTEPUCTUKU 110JIs U31ydeHus. [loTokoBbIe, TOKOBBIE
U JIO30BBIC XapPaKTEPUCTUKH IIOJII W3Iy4YeHUs. YpaBHEHHE NepeHoca u3inydeHuil. Juddysus
HEUTPOHOB 3aMeUIeHne HEUTpOoHOB. Teopust Bo3pacra. YUnCIeHHBIE METObI PELICHUS ypaBHEHUS
nepeHoca uznydeHuil. O0mas xapakTepucTUKa METO/0B. [|eTEpMUHUCTCKUE YMCIEHHBIE METObI.
Meton Mounte-Kapno B 3agadax nepeHoca M3JIydeHUH. ACUMITOTUYECKUE U INOIYIMIIMPUUYECKUE
METO/Ibl pacueTa IEPEHOCA U3IIyYCHUN.

3. 3. Pecucmpauus A0epHblx u3Ay4eHul U OUd2HOCMUKA HeUMpPOHO8, IKCNepUMEeHMbl C
ucmoyHukamu neumponos 14 MsB

3.1. Peructpanus saepHbIX U3Iy4EHUN U JUarHOCTUKA HEUTPOHOB, SKCIIEPUMEHTBI C
MCTOYHUKaMU HEHUTpoHOB 14 M>B

Meronasl perucTpaluy sACpHBIX M3IydeHUU. [lo3uMerpus, paaivuoMeTpus U CIEKTPOMETPHUS
u3nyyenuil. lnarnoctuueckuit komruiekc ITER. HeliTpoHHbIE TMAarHOCTUKY B MOJTHOMACIITA0OHBIX
HKCIepUMEHTax sjepHoro cuHresa: 063op cuctem JET. Cnextpomerpus HeiitpoHoB Ha JET. Bpems
NpOJETHBIN crieKTpoMeTp. CHEeKTpOMETpbl € MNPOTOHAMU OTAa4yd. MAarHUTHBIA CHEKTPOMETP.
ObocHOBaHNE HEUTPOHHBIX AAHHBIX B MHTEIPAJIbHBIX SKCIEPHUMEHTaX ¢ MCTOUHHUKAMHU HEHTPOHOB
14 MaB.

4. 4.Pa()uauu0HHble I’ZOBDQD:‘COGHM}Z KOHCMPYKUUOHHbIX MAmepuadios

4.1. PagnanvioHHble TOBPEX/IEHNS KOHCTPYKLIIMOHHBIX MaT€pHaIOB

OOmast xapakTtepucTuka. PanuanoHHBIM Kackaa. THNbBI pagMallMOHHBIX TMOBPEXKACHUH.
[ToporoBast 3Heprusi cMeleHus: atoMa. BiusiHue obmyueHus: Ha u3MeHeHus! cBoicTB. [lapamerpsl,
onpenensomue 3pPeKTsl pagualnoHHOro MoBpexaeHus. Ilormnomnenre HeMTPOHOB TOIUIMBHBIMU U
KOHCTPYKIIMOHHBIMU MaTepuanaMmu. PaguanuionHoe pacmyxaHue (CBeNHHT). BnusHue obmyueHUs
Ha Koppo3uio. OTXUT paJMalMOHHBIX TOBpexaeHud. TpeOoBaHHMA K KOHCTPYKIIMOHHBIM
maTtepuanaMm. OrpaHuyeHUs KOHCTPYKIIMOHHBIX MaTrepuaioB. Makpockonuueckue 3¢ eKTb
Jaerpagauuu. ManoakTuBupyeMble MaTepuanbl. KuHeTHKa crnaja paguMoOakTUBHOCTH JJIEMEHTOB.
®epputHo-mapreHcuTHble ctanu (OMC). IlpeumyiiecTBa QeppUTHO-MAPTEHCUTHBIX CTajiell Mo
CPaBHEHHMIO C ayCTEHUTHBIMHU. BhICOKOXpOMHCTBIE (heppUTHO-MapTeHCUTHBIE cTanu. HemocraTku
cTayieil (peppUTHO-MapTEHCUTHOrO Kiacca. TemmepaTypa BSI3KO-XpYNKOro mnepexona. MexaHusm
BA3KO-XpYNKOro nmnepexona. [IpuuMHa mOSABIEHHS HU3KOTEMIEPATYPHOIO  paJHallMOHHOTO
OXpYITYMBAHUS.

5. 5. Tonausnbwlil yuxi ;zdepHoﬁ JHepecemuKu ¢ ycmaHnoskamu Oelenus U cunmesa ﬂdep




5.1. TonIMBHBIN IUKII AEPHOM SHEPIETUKU C YCTAHOBKAMU JEJICHUS U CUHTE3a SIEp

[ToHsATHE S1EPHOTO TOIUIMBHOIO LMKIA M €ro OCOOEHHOCTU. TOIUIMBHBIM LIUMKJI PEAKTOPOB
JeneHus. Tumsl TOINIMBHOIO LIMKJIA B 3aBUCHMOCTH OT BHJA SIAEPHOrO roprodero. Buasl saepHoro
TOIUIMBHOTO LMKJIA C PEAKTOpaMM JAEJICHMs. JTalbl AJEPHOrO TOIUIMBHOIO LuKia. JledTepuii-
TPUTHUEBBIN TOIUIMBHBIM LMK TepMoslepHOro ucrtouynuka HedTpoHoB (THUH). TomnuBHBIA LMKI
AIEPHON DHEPIreTUKHU C PEaKTOpaMu JAeJIeHUS U cuHTe3a. [Ipou3BOACTBO IENSIIMXCS M30TONOB B
TEPMOSIIEPHBIX peakTopax. PeakTophl neneHuss U CHHTE3a B OObEAMHEHHOM TOIIMBHOM ITHKIIE.
TopueBplii LUK B SACPHOM DJHEPreTUYECKOW CHUCTEME C DPEAKTOpaMH JEJICHHMsS M CHUHTE3a.
[TpeamnockUIKN K MPaKTHYECKON peann3anui THOPUIHOTO TEPMOSIEPHOTO PEAKTOPA.

6. 6. TepmosOepHblil UCMOYHUK HEUMPOHO8 U NPOOIeMbl AMOMHOU DHEep2emuKu

6.1. TepmosiiepHBIif ICTOUHUK HEUTPOHOB U MPOOIEMbI AaTOMHOM YHEPTeTUKU

Buael tepmosiaepHbIX peakuuii ux peanuszyemoctb. Kputepuit Jloycona. KoHctpykiuu
YCTaHOBOK YIIPABJISIEMOTO TEPMOSACPHOIO CUHTE3a HA OCHOBE PEAKLUU B3aUMOJCHCTBUS U30TOIIOB
neiitepus U TpuTHs. Peakuuu siepHOTro CUHTE3a, COMPOBOXKAAONINECS 00pa30BaHUEM HEHTPOHOB,
B JeWrepuil-rpuTHeBON IIa3Me. Bo3Hukawomue npoOnaembl. VICTOUHMKM — paguoaKTHUBHOIO
3arpsi3HEHUS] TEPMOSJEPHBIX yCTAHOBOK. «3enéHas» oHepretuka. I[IpoOnemsl spepHO U
TEPMOSJICPHON JHEpPreTUKku. ['MOpUAHBIA TEPMOSAECPHBIM peakTop (TEPMOSIAEPHBIH HCTOUYHUK
Heiitponos — TUH). 3agaun TUH. IIpoGaembl HERTPOHHO-(PU3NUECKUX UCCIIEOBAHUNA YUCTOTO U
rHOPHUTHOTO SAEPHOTO cuHTe3a. [loTeHIInaIbHbIe IPEUMYIIECTBA THOPUIHBIX CHCTEM.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. XapakTepucTuky noJsis u3nydeHuil. BzaumoielicTBue U31y4eHUsl C BELIECTBOM;
2. YpaBHEeHHUs ITepeHoca A1l HEUTPOHOB U (POTOHOB. AHAIUTHUECKUE METO/Ibl PELICHHUS;
3. YucneHHble 1€TEPMUHUCTCKUE METO/IBI;
4. Meron MonTte-Kapiio;
5. Perucrpanus ssaepHbIX U3Iy4E€HUN U JUArHOCTUKA HEMTPOHOB.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETYyCMOTPEHO
3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

1. OGcyxnaenue maTepuaioB Mo KeiicaM paszena "1.XapakTepuCTUKU HEUTPOHOB U peaKluu
B3aMMOJICHCTBHS N3IyYEHHUS C BEIIECTBOM"

2. OOcyxneHue MaTepuajaoB IO Keiicam pasnmena "2.TeopeTndeckne OCHOBBI IEepeHOCca
n3yyeHun"

3. OOcyxneHne marepwajoB MO Keiicam paznena "3.Perucrpanust sIepHBIX H3ITy4eHHHA |
JMAarHOCTHKA HEUTPOHOB, SKCIIEPUMEHTHI C UCTOYHUKaMU HeUTpoHOB 14 M>B"

4. OOcyxaeHue MaTepuaJioB M0 Keiicam pasnena "4.PaamarimoHHbBIe TOBPEXKICHUS
KOHCTPYKLIMOHHBIX MaTepHasioB"

5. OOcyxneHnne MaTepuaioB Mo keicam pazzaena "S. TonmuBHBIN UK AIEPHON YHEPTETUKH C
yCTaHOBKAaMH JIEJICHUS U CUHTe3a siep”

6. OOcyxneHne MarepuaioB 1o Keiicam pasnena "6.TepMosiepHbIii HCTOYHUK HEHTPOHOB U
poOJIeMbl aTOMHOM SHEpreTUKH"

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HEe IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3aryiaHupOBaHHbIE PE3YIbTaThl 00y4EHUs

Howmep paznena

OreHoUHOE CpE€ACTBO

Kopbt JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
0 TUCIUIUINHE
(B cooTBeTCTRIH ¢ pazmenom 1) WH/INKATOPOB | COOTBETCTBUU C 11.3.1)
1]2]3]4]5]6
3HaTth:
POOJIEMBI COBPEMEHHOU SITICPHOM 1 KonTponbras padota/KoHTposibHOE MeponpusiTue 6.
TEPMOSICPHOMN SHEPTETUKH U 3HAYCHHE VJT-3r1ice + TepMosiiepHbIi HCTOUHUK HEUTPOHOB U MPOOJIEMBI SACPHOM
TUOPUAHBIX TEPMOSEPHBIX YCTAHOBOK B X SHEPreTUKU
pelIeHnN;
O0COOCHHOCTH SIICPHOTO TOTUTMBHOTO ITHKJIA KonTponbras padota/KoHTpoJIEHOE MeponpusTHE 5.
C YCTaHOBKaMH JICJICHHS U CUHTE3a si7ep N J1-3nik-4 + TonnuBHBINA LUK SACPHON SHEPTETUKU C YCTAHOBKAMU
JICJICHUS U CUHTE3a siIep
METOJIUKY SKCIIEPUMEHTATHHOTO Pedepar/IIpesentanus PI'P (pedepar) mo 3aganHoM Teme
HCCIIEIOBaHMSI HEUTPOHHOTO U3TY4ECHHUS W/1-3nk-4 +
TJ1a3MBI
3¢ (deKThl BO3ACHCTBHSI HEUHTPOHHOTO KounTponbnas pabota/KoHTposibHOEe Meponpusitue 4.
U3JIy4EHUs Ha KOHCTPYKIIMOHHBIE N-3nk-4 + PanuanyoHHoe OBpEXICHIE MaTEPUATIOB
MaTepuaibl
Ymersb:
BBINOJIHATH PAacueThl XapaKTEPUCTUK MOJeH Konrponsnas padora/KonrponasHoe meponpusrue 1.
I/I3J'IylleHI/I$IVB 3a71a4ax ¢ MpOCTON V-3 114 + SAnepHbie peakunu. B3auMoaencTBue n3ny4eHui ¢
TEOMETPUEN I HCTOUHUKOB ITPOCTBIX BELIECTBOM
reOMeTpUUYECKUX GopM
pelaTh TUIOBBIE 3a7ja4l B3aUMOJEHCTBUS Konrtponsnas pabora/KoHtponabHoe MepornpusrTue 2.
W3JIyYEHHI C BEIIECTBOM Pemenue ypaBHeHus nepeHoca uszinyyeHuii. Pacuer
N J1-3nik-4 + XapaKTEPUCTHK ITOJIEW U3IIy4EHUS B 3a/1a4ax C IPOCTOU

FeOMeTpHeﬁ AJI1 UICTOYHUKOB ITPOCTBIX TCOMCTPUICCKUX

hopm
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

Dopma peanuzaunn: OOMeH JIEKTPOHHBIMU JOKYMEHTaMU
1. Kontponbsaoe Meponpusitue 6. TepMosiiepHbIi HCTOYHUK HEHTPOHOB M IPOOIIEMBI SIIEPHOM
suepretuku (KonTpoabHas pabota)

Dopma peanuzanuu: [TucemenHas padora
1. KontposnbHoe meponpusitue 1. SAnepusie peakiuu. B3anmoaeiicTere nanydeHun ¢
BeriectBoM (KoHTponbHas pabora)
2. KontponbHoe meponpustue 2. Perienne ypaBHeHus nepeHoca u3iyueHuid. Pacuer
XapaKTEPUCTHUK IOJIEN U3TyYEHUs B 3a7a4ax C IPOCTOM reOMETPUEN Il HCTOYHUKOB ITPOCTHIX
reomerpuueckux popm (KonTpoasHas padora)
3. KonrponbHoe mepornpustue 4. PaguanmonHoe nospexaenue marepuainon (KonTpoabHas
pabora)
4. KoutpoabHoe MeponpusiTie 5. TOIIMBHBIN LIMKII SAEPHON SHEPTETUKU C YCTAaHOBKAMU
neneHus u cuatesa snaep (KornrponpHas padota)

®Popma peanmsanuu: [IpoBepka 3ananus
1. IIpesentanus PI'P (pedepar) no 3ananHoit reme (Pedepar)

bannbHO-peUTHHIOBas CTPYKTYypa AUCLUIUIMHBI SABIISIETCS PUIIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasI aTTECTALUSA 10 AMCHHUILJIMHE

Oxzamen (Cemecmp Ne7)
Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OaibHO-PEHTHMHIOBOM cHUCTeMe AJs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M aTTECTAIIMOHHON COCTaBIISIFOIIMX.

B numnioMm BBICTaBIsE€TCA OLIEHKA 3a 7 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUabI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Amcs B.A.- "MopaenupoBanre GU3NIECKUX MPOIIECCOB B SHEPTETHUECKUX SACPHBIX peaKTopax
Ha ObICTpBIX HewTpoHax", U3narensctBo: "MBOU", Mocksa, 2015 - (128 c.)
https://www.studentlibrary.ru/book/ISBN9785383007334.html;

2. CuyxuH /I. B.- "AtomHas u sinepHas pusuxa" T. 5, (2-e uzz.,crep.), U3narenscrBo:
"OU3MATIIUT", Mocksa, 2002 - (784 c.)
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=2315;

3. 3anmTa OT HOHU3UPYIOIIUX U3ITYYeHUN: B 2 T. : y4eOHUK JUIsl PU3NYECKUX U UHKEHEPHO-
¢usnueckux cnenuanbHocTel By3oB / Pen. H. I'. I'yceB . — M. : Dueproatomuzaat, 1990 . - ISBN
5-283-00030-X ;

11



4. Abpamos, A. 1. OcHOBBI 3KCTIEPUMEHTAILHBIX METOJIOB si/IepHON (U3MKH : YueOHoe mocodue
s By30B / A. 1. Abpamos, 10. A. Kazanckuii, E. C. MaryceBuu . — M. : Atomuznar, 1970 . — 558

c.;

5. Kemnu, b. PagunannonHoe moBpexaeHue TBEPAbIX Tel : nep. ¢ anri. / b. Kemnu ; pen. 10. A.

OcunbsH . — M. : Atomusaar, 1970 . — 236 c.;

6. PeoxkoB C. B., YupkoB A. 1O.- "Cuctemsbl alibTEpHATUBHON TEPMOSIACPHON SHEPTETUKU ",
M3natensctBo: "OU3IMATIIUT", Mockaa, 2018 - (200 c.)

https://e.lanbook.com/book/104975;

7. Tymanos }O. H.- "Ilna3zMeHHBIE B BEICOKOYACTOTHBIE MPOLIECCHI TOTYYEHUS U 00paboTKH
MaTepHaJIoB B AJEPHOM TOIUIMBHOM LIMKJIE: HacTosee 1 Oyaymee", 3naTenscTBo:

"OU3IMATIIUT", Mockga, 2003 - (760 c.)

http://e.lanbook.com/books/element.php?pll_id=59742.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;

3. Windows / OnepanmonHas cucreMa cemeiicTpa Linux;
4. Buneoxondepenuuu (Maitan, Coepmxas, BK u ap).

5.3 UntepHeT-pecypchl, BKiIWYas nNpodeccuoHaJIbHble 6a3bl JAHHBIX U HH(OPMAIMOHHO-

CIIPpaBOYHbIC CUCTEMBbI:
1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0uM0J1M0TeKa OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. DaexTponnasi 6udmoreka MIU (3B MIM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropumn, OcHamenue
HAaMMCHOBAHHC
Y4eOHble aynuTopun A-110, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBI,
JUIS IPOBEJICHUS BoruncnurensHas CTYJ, JOCKa MHTEPAKTUBHAs, KOMIIIOTEPHAs
JIEKIMOHHBIX 3aHATHH U naboparopus CeTh C BbIXOZIOM B MIHTEpHET,
TEKYIEro KOHTPOJISA MYJIBTUMENUMHBIN IPOEKTOP, YKa3Ka JIa3epHas,
MHOT0(YHKIIMOHAJIbHBIN LIEHTP, CEPBED,
KOMIIBIOTEP MEePCOHANILHBIN, IPUHTEP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYIOBaHMs
VY4eOHble aynuTopun A-110, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBINH,
U1 IPOBEJICHUS BoruncnurensHas CTYJ, TOCKa MHTEPAKTUBHAs, KOMIIbIOTEPHAs
IIPaKTUYECKUX 3aHATUH, nabopaTopus CETh C BBIXOZOM B MIHTEpHET,
KP u KII MYJIbTUMEAUNHBIN IPOEKTOP, YKa3Ka Ja3epHasd,
MHOTO()YHKIIHOHAJIbHBIN LIEHTP, CEpBeED,
KOMIIBIOTEP MEPCOHATIBHBIN, IPUHTEDP, HAOOPHI
JIEMOHCTPAIIMOHHOT'O 000PYAOBAaHUS
VY4eOHble ayIUTOPHH A-110, CTOJI MIPEN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
JUISL IPOBEIEHUS BoruncnurensHas CTYJ, TOCKa MHTEPAKTUBHAs, KOMIIbIOTEPHAS
IIPOMEXYTOUYHOMN nabopatopus CETh C BBIXOZOM B MIHTEpHET,
aTTecTalnuu MYJIbTUMEAUNHBIN POEKTOP, YKa3Ka Ja3epHasd,
MHOTO()YHKITMOHAJIBHBIN LIEHTp, CEPBEP,
KOMIIBIOTEP MEPCOHATIBHBIN, IPUHTEDP, HAOOPHI
JIEeMOHCTPAIIMOHHOT'O 000PYAOBAHUS
ITomenenus ais A-110, CTOJI ITPENOIABATENIs, CTOJI KOMIIBIOTEPHBI,
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CaMOCTOSITEIILHOU

paboThI

IMomemnenus misa

BrruncnurensHas
nabopatopus

CTYJ, TOCKa MHTEPaKTUBHAs, KOMIIbIOTEpHAS
ceTh ¢ BbIxoJoM B MHTEpHeET,
MYJIBTUMEAUMHBIN POEKTOP, YKa3Ka JiazepHas,
MHOTO( YHKITMOHATILHBIN IICHTP, CEpBEp,
KOMIIBIOTEP MEePCOHATIBHBIN, IPUHTEDP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYAOBaHUS

KOHCYJIbTUPOBAHUA

IMTomemenus misa

A-208,
IIpenonaBarenbekas

A-025, KnamoBka

Kpecio paboyee, pabodyee MECTO COTPYIHUKA,
CTOJ, KA /U1 JOKYMEHTOB, KOMIIbIOTEPHAS
CETb C BBIXOZOM B MIHTEpHET, KOJIOHKH,
KOMIIBIOTEp NEPCOHAIbHBIN, IPUHTED

XpaHeHus

obopynoBaHus U
y4eOHOr0 MHBEHTapPs

71a00paTOPHOTO
o0opyoBaHUs

CTCJIJIaX, O60py,I[OBaHI/Ie CIICHUAIM3UPOBAHHOC
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Helitponnas ¢usnka yrnpapisieMOro TEPMOSIIEPHOTO CUHTE3A

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-5

KM-6

KonTponbsHoe meponipusitue 1. SAnepubie peakunu. BzauMoaelicTBue U31y4eHH ¢ BEIIECTBOM
(KontpomnwsHas pabota)

KonTponbHoe mepornipusitue 2. Penienre ypaBHeHUs nepeHoca u3nydeHui. Pacuer
XapaKTEPUCTHUK IOJIEH U3IyYEHUs B 3a7a4ax C IPOCTOM reOMETPUEN Il HCTOYHUKOB ITPOCTHIX
reomerpuueckux Gopm (KonTpoasHas padbora)

[Tpesenrammst PI'P (pedepar) o 3amannoit reme (Pedepar)

Kontponbaoe meponpusrue 4. Pagunanmonnoe nospexaenue matepuaioB (KontponbHas
pabora)

KonTponbaoe meponpusarue 5. TONIMBHBINA HUKI sIIEPHON SHEPTETHKU C YCTAHOBKAMH JICTICHUS
u cunresa saep (Kontponbnas pabora)

KonTponbHoe meponpusrue 6. TepMosiiepHblil HICTOUHUK HEHTPOHOB U MTPOOJIEMBI SIIEPHON
suepretuku (KonTpoabHas padota)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

WNupekc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumuimabl KM: L 2 3 4 S 6
paszena Henens 4 8 10 12 14 16
KM:
1 1.XapakTepuCTUKN HEUTPOHOB U PEAKIINH
B3aUMOJICHCTBUS U3IIYUYEHHUS C BEILIECTBOM
11 XapaKTep{/‘ICTI/IKI/I HEUTPOHOB M PEAKIINU +
B3aUMOJICHCTBUS U3IIYUYECHHUS C BEILIECTBOM
2 2.TeopeTudeckre OCHOBBI IIEpEHOCA
U3JIy4CHUN
2.1 Teopernueckre OCHOBBI IEPEHOCA U3ITYYCHHUN +
3.Peructpanus saepHbIX U3ITYy4EHUN 1
3 JIMarHOCTHKA HEUTPOHOB, DKCIIEPUMEHTHI C
VCTOYHUKAaMU HEUTpoHOB 14 M»B
Perucrpanus ssaepHbIX U3Ty4€HUN U
3.1 JMarHOCTUKA HEUTPOHOB, DKCIIEPUMEHTHI C +
VCTOYHMKAaMH HEUTPOHOB 14 M>B
4 4.PannaninoHHbIE OBPEXKIEHUS
KOHCTPYKIIMOHHBIX MaTEPUAJIOB
41 PannanyvoHHbIE TOBPEXKICHUS +
KOHCTPYKIIMOHHBIX MaTEPUAJIOB
5 5. TonnuBHBIN LUK SACPHON SHEPIETUKH C
YCTaHOBKAMH JICJICHUS U CUHTE3a s1/Iep
51 TonIMBHBINA LUK IIEPHON SHEPTETUKH C +

YCTaHOBKaMM ACJICHHUA U CUHTE3a AJCP
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6.TepMmosiiepHbIil HCTOYHUK HEUTPOHOB U

6 po0JIeMbl ATOMHOM SHEPreTUKU
6.1 TepMosiiepHbI HICTOYHUK HEUTPOHOB U +

’ po0JIEMbI ATOMHON YHEPTETUKHU
Bec KM, %: | 20 20 20 10 15 15
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