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AHHOTANIUA

M3yyatoTcsi OCHOBHBIC TIPOLIECCHI B3aMMOJCHCTBHS HEHTPOHOB C BEIIECTBOM, TEOPHS
(g dy3un 1 3aMeJIeHUs] HEUTPOHOB, OCHOBBI TEPMAIH3AlMA M MHOTOTPYIIIOBOE MPUOIMKEHHUE IS
OIMCaHMS HEUTPOHHOTO MoJsA. POPMYIIUpYETCS Ta30KUHETUYECKOE YPaBHEHUE TIepeHOca HEUTPOHOB B
uHTerpo-nuddepenanbHoil  (ypaBHenue bonbimana) u uHTErpanbHoi (opmax. OOCy)IaroTcs
OCHOBHBIC TPHOJIMIKEHUS PA3IMYHBIX MOJIEIEH ONMCAHHS PACIPEICICHHIS HEUTPOHOB B CPEax.

1. IEJIA U 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

Ilenpto ocBoeHUs y4yeOHOM IUCHMILIMHBI SBISETCS BBOJ CTYICHTOB B KpYyr IOHATHUH,
IPEJCTAaBICHUNA U MOJEJEH, UCIONb3yeMbIX B 3a/ladyax HEUTPOHHOW (M3UMKU U (U3UKU PEaKTOPOB,
MOJrOTOBUTh MX K HM3YYCHUIO (PU3MUECKOW TEOPHH PEaKTOPOB, METOAOB SKCHEPUMEHTAIBHOTO M
Pac4eTHOr0 MCCIIEIOBAHNS HEUTPOHHBIX IIOJIEW U UX XAPAKTEPUCTHUK.

2. MECTO YYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

CopepxaHue TpOrpaMMbl JUCIHUILIMHBI HApaBlIeHO HAa (OpMUpOBaHHE 0a30BBIX 3HAHUU B
HEUTpOHHOW ¢Gu3ukn W ¢u3uku peakTopa. M3ydeHue Kypca TpeOyeT OCBOCHHS CTyIEHTaMU
JUCIUILINH, B KOTOPBIX JAlOT OCHOBBI MAaTEMATHUECKOTO aHAIIN3A.

Jucnunnuua sBisercs 0a3od nis u3ydeHHusl KypcoB "dusnuueckas Teopust peakTopoB" u
"DKcnepuMeHTaNbHas peakTopHas (u3uka'. 3HaHHE ee MaTepuanoB HEOOXOJUMO BBHITIOTHEHHE
Hay4YHO-HCCIIEI0BATENIbCKON padOThI, a TAK)KE IIPU IPAKTHUECKOM padoTe.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcanbHble U(WiH) o01enpodeccHoHaTbHbIE KOMIETCHIINN:

KOI[ N HAUMCHOBAHHEC KOMIICTCHIIN KOI[ 1 HAUMCHOBAHUC NMHAUKATOpPA JOCTUIKCHUSA

KOMTICTCHITHH
OIIK-1 [1] — Cniocoben ucnonb3zoBats | 3-OITK-1 [1] — 3HaTh: 6a30BbIC 3aKOHBI €CTECTBCHHOHAYYHBIX
0a30BbIC 3HAHUS JUCITUTUIMH; OCHOBHBIC MaTEMaTHYECKHE 3aKOHBI; OCHOBHBIC
€CTECTBEHHOHAYYHBIX JUCLUIUINH B buznyecKue SBICHHS, MPOLIECCHI, 3aKOHBI U TPAHUIIBI UX
podecCHOHATEHOM JIeATEIILHOCTH, MIPUMEHUMOCTH; CYIITHOCTh OCHOBHBIX XHMHYECKUX 3aKOHOB
MIPUMEHSITh METO/IbI U SIBJICHHI{; METO/IbI MATEMaTUYECKOTO MOETUPOBAHUS,
MaTeMaTHYECKOTO aHaAJIN3a U TEOPETUYECKOTO M IKCIIEPUMEHTATBHOTO UCCIICIOBAHUS
MOJIETTUPOBAHUS, TEOPETUUECKOTO U V-OIIK-1 [1] — YMeTh: BBISIBIISATh €CTECTBEHHOHAYUHYIO

AKCIIEPUMEHTAILHOTO UCCIEIOBAaHUSl | CYIIHOCTH NMPOo0JIeM, BOSHUKAIOIIUX B XO/€
npodecCHOHATBLHOM 1eATebHOCTH, IPUBIIEKATh JUIS UX
pEIIeHUS] COOTBETCTBYIOIIHMH (PU3UKO-MAaTeMaTHIECKUI
anrmnapar
B-OI1K-1 [1] — BrageTh: MareMaTHUECKUM ammapaTtoM JUist
pa3paboTKK MoJieNeil MPOLECCOB U ABICHHUM, PEIIeHUs
MIPAKTUYECKHX 3a71a4 MPOo(hecCHOHANBHOMN 1eATENbHOCTH;
HaBBIKAMU HCII0JIb30BAHHsI OCHOBHBIX 0OLIEPH3NUECKUX
3aKOHOB U NMPUHIUIIOB




YKE-1 [1] — CnocobOeH ucnoap30BaTh
3HaHUS €CTCCTBEHHOHAYYHBIX
JTMCUHUIUIAH, IPUMEHSATH METOIbI
MaTeMaTHYECKOro aHaIn3a U
MO/ICJIMPOBAHUS, TECOPETUYCCKOTO U
AKCIEPUMEHTAIBHOIO HCCIIE0OBAHUS

B ITOCTABJICHHBIX 3aJJadax

3-VKE-1 [1] — 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHBIX AUCIMILINH, METO/IbI
MaTeMaTHYECKOTO aHAJIN3a U MOJCTHUPOBAHHUS,
TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO HCCIICIOBAHUS
V-VKE-1 [1] — yMeTb: UCIIOJIB30BaTh MATEMAaTHUCCKUE
METO/IbI B TEXHUYECKUX MPHIOKECHHUSIX, PACCUUTHIBATD

OCHOBHBIC YHUCJIOBBIC XapaAKTCPUCTUKHU CHy‘Iaf/'IHLIX BCJIIMYHH,
p€miaTtb OCHOBHBIC 3a]a4 MaTeMaTH4eCKOM CTaTUCTHKU,

peiaTh TUIIOBBIC PACYCTHBIC 3a1a4YN

B-VKE-1 [1] — BaageTh: METOJaMH MaTEMaTHYECKOTO
aHaJIn3a U MOJACIIMPOBAHUS; METOJJAMU PEIICHUS 3a1a4
aHaJM3a U pacyeTa XapakTePUCTUK (PU3NUECKUX CUCTEM,
OCHOBHBIMH IPUEMaMH 00pa0OTKH IKCIIEPUMEHTATBHBIX
JIAHHBIX, METOAaMH PabOThI C TPUKIIATHBIMH POTPAMMHBIMHU
MPOIYKTaMU

[IpodeccuonanpHble KOMIETEHIIMM B COOTBECTBUU C 3afauaMu U OObekTamu (oOnactsaMu
3HaHUN) TPOdECCUOHATBLHON eI TeIbHOCTH

3amaua OO0beKT nin Kox n HammenoBanmne Kox u HanmenoBaHue
npogdeccuoHaIbLHOI 00J1aCTh 3HAHUSA npo¢eccCuoHATILHOM HHAUKATOPA
nesiteabnoctu (3I1/1) KOMIIETeHLINH MOCTHKeHUS
OcHoBanue npogeccHOHATbHOM
(mpodeccuoHaNBLHBIN KOMIIeTEeHIIM U
cranaaprt-IIC, anaan3
OIbITA)
HAaY4YHO-MCCIEN0BATEIbCKUAMN
[TpoBenenue pacueTHBIX ~ ATOMHBIN [TK-1 [2] - ciocoben 3-T1K-1[2] - 3uaTh
HCCIEA0BAHUHN U JI€OKOJIBHBIN cO3/1aBaTh TEOPETUUECKUE HEHUTPOHHO-(U3NUECKHe
u3MepeHuit pusndeckux = QroT ATOMHBIE 1 MaTeMaTU4YeCKHe MPOLIECCHl B PEAKTOPAX,
XapaKTEPUCTHK Ha AIEKTPUUECKUE MOJIETM, OMMCHIBAIOIIUE  IPOLIECCHI
AKCIIEPUMEHTAIIbHBIX ctanuu [InaByuass HeWTpoHHO-(pU3MUYECKHE | THAPOJWHAMUKH U
CTEHJaX U YCTAaHOBKaxX ADC Cdoepa MPOIIECCHI B PEAKTOPAX, TEIJIOMacCoIepeHoca B
Hay4HbIX MIPOIIECCHI AKTUBHBIX 30HaX WJIH

HUCCIEeN0BaHUN B
001aCTH sJIepHOM
bu3uKH U
TEXHOJIOTUI

FPII[pOI[I/IHaMI/IKI/I n
TEIJIOMAaCCOINEPEeHOca B
AKTUBHBIX 30HAX UJIN
BO3JIcHicTBHE
MOHU3HUPYIOIIETO
W3JIy4eHUS Ha
MaTepHuaJbl, YeJI0BEeKa U
00BEKTHI OKPYIKAIOIIEH
Cpebl, CUCTEMBI yUeTa,
KOHTPOJIA SJIE€PHBIX
MaTepHuajoB

Ochosanue:
[TpodeccnonanbHbIM
cranaaprt: 24.078

BO3/ICHCTBUE
MOHU3UPYIOIIEr0
W3ITy4YCHUs Ha
MaTepHabl, YeI0BeKa U
00BEKTHI OKpYXkKaroIeH
Cpezbl, CUCTEMBI YYeTa,
KOHTPOJIS SIIEPHBIX
MaTepHaJloB ;
V-IIK-1[2] - YMmeTh
CO3/1aBaTh
TEOPETUIECKHE U
MaTeMaTHYeCKue
MOJICJIN B
npodeccroHanbHOM
001acTH ;

B-T1K-1[2] - Bnanets
HaBbIKaMU pabOTHI C




COBPEMEHHBIMHU
pacyeTHBIMU
IPOrpaMMHBIMHU
CcpencTBamMu

[TpoBenenue pacueTHBIX ~ ATOMHBIM ITK-2 [2] - ciocoben K 3-I1K-2[2] - 3uath
UCCIICIOBAaHUH U JIeTOKOTIBHBIN CO3JIaHUIO HOBBIX METOBI HCCIEIOBAHUS U
u3MepeHui gusnueckux = (HI0T ATOMHBIC METO/IOB pacyera pacuera mpoIieccos,
XapaKTepUCTHK Ha AIIEKTPUUYECKHE COBPEMEHHBIX MPOUCXOJISIINX B
AKCIIEPUMEHTAIBHBIX craHiuu [lnaBy4yass —peakTOPHBIX YCTAHOBOK M | PEAKTOPHBIX YCTAHOBKAX
crengax u ycranopkax | ADC Cdepa ($u3nUeCKux yCTpOUCTB,
HaY4YHBIX METO/IOB UCCIICIOBAHUS V-TIK-2[2] - Y™MeTh
UCCIIC/IOBAaHHI B TETUIO(PU3NIECKUX paccYuTHIBATh U
00JIaCTH SIIEPHOM  MPOLIECCOB M CBOMCTB IPOBOJTUTH
buzuku u PEAKTOPHBIX MAaTEpPHAJIOB = HCCIEIOBAHHS
TEXHOJIOTUI U TETUIOHOCHUTEIICH; IPOIIECCOB,
pa3paboTKe HOBBIX IIPOTEKAOLIUX B
CHCTEM MpeoO0pa3oBaHusl = PEaKTOPHBIX YCTaHOBKaX
TEIJIOBOM U SIIEPHOMN ;
SHEPIUHU B B-I1K-2[2] - BaaneTs
AIIEKTPUUYECKYIO, METOJIOB =~ HAaBBIKAMH NMPHUMEHEHUS
Y METOJIUK OLICHKU UH(POPMAIMOHHBIX
KOJINYECTBEHHBIX TEXHOJIOTHH MU
XapaKTePUCTHK SJICPHBIX = pa3pabOTKe HOBBIX
MaTepHaoB YCTaHOBOK, MaTEPUAIOB
U IpuOOpOB
Ocnoeanue:
[TpodeccronanbHbI
crangapt: 24.078
[TpoBenenue pacueTHBIX ~ ATOMHBIN [TK-3 [2] - ciocoben 3-T1K-3[2] - 3uaTh
WCCIICIOBAaHUH 1 JIeTOKOTHHBI UCTIOJTb30BaTh OCHOBHBIE 3aKOHBI B
u3MepeHuit pusnueckux (a0t ATOMHbIE byHaaMeHTalbHbIE o0nacti pU3MKU
XapaKTepUCTHK Ha DIIEKTPUUYECKHE 3aKOHBI B 00JIACTH aTOMHOTO si/Ipa !
HKCIEPUMEHTAIBHBIX craHuuu [InaBy4yass =~ (QU3MKM aTOMHOTO Ajpa M YaCTHLL, STAEPHBIX
CTEHJAaX U YCTAHOBKAax ADC Coepa YaCTHUL, ACPHBIX pEaKkTopoB,
HaY4HBIX PEaKTOpOB, TEPMOJIMHAMUKH,
UCCIIC/IOBAHHI B TEPMOJIMHAMHUKH, THJIPOAMHAMUKH H
00J1acTH SIIEPHOM  TUAPOJUHAMUKU U TEIJIOMACCOIepeHoca  ;

bu3uKH U
TEeXHOJIOTUN

TEIIOMACCONEPEeHOca B
00BeMe JOCTATOYHOM IS
CaMOCTOSITEIILHOTO
KOMOWHHUPOBAHUS U
CHHTE3a UJIEH,
TBOPYECKOTO
CaMOBI)Ipa)KeHI/ISI

Ocnosanue:
[TpodeccnonanbHbIM
cranaapt: 24.078

V-IIK-3[2] - YMmeTh
MPUMEHSATH OCHOBHBIE
3aKOHBI B 001aCTH
(hU3HUKM aTOMHOTO s7pa
W YaCTHII, STCPHBIX
PEaKTopoB,
TEPMOIMHAMHUKH,
TUAPOIMHAMUKH U
TEeIJIOMacconepeHoca
MIPAaKTUYECKOU
JESTSIILHOCTH |
HCCIIEI0BATENBCKON
pabore;

B-I1K-3[2] - Baanets
HaBBIKaMU aHAIIN3a,




CHUHTE3a Y HaXOXKICHHUS
3aKOHOMEPHOCTEN IIPU
00paboTke
JKCIEPUMEHTAIBHBIX
JAHHBIX

4. BOCIIMTATEJIbHBINA MOTEHITAAJ JUCITATLIMHBI

Hamnpasnenus/nenn 3amaun BocnuTaHus (KO) BocnurarenbHbBIN TOTEHITAAT
BOCITUTAHUS JTUCIUTUIUH
[IpodeccuonanpHOE Co3nanue yciaoBuid, Hcnonb3oBaHue BOCIUTATEIBHOIO
BOCIIUTAHUE 00ecreYnBarOIINX, MOTEHIMaJa JUCIIUTLIUH
(hopMUpOBaHHE OTBETCTBEHHOCTH = MPO(HECCHOHATBHOTO MOAYJIS JIJIs
3a mpodeCCHOHATBLHBIN BBIOOD, (hopMHUpOBaHUS y CTYACHTOB
npodeccuoHanbHOE pa3BUTHE U OTBETCTBEHHOCTH 32 CBOE
npodeccrnoHabHBIC PEIICHUS po(hecCHOHATTLHOE Pa3BUTHE
(B18) MOCPEICTBOM BBIOOpA CTYJEHTAMHU
WHIUBUTyaJIbHBIX 00pa30BaTeIbHbIX
TPAeKTOPUI, OpraHUu3alliu CUCTEMbI
0O0IIIeHNS MEXKTYy BCEMHU
y4acTHUKaMU 00pa30BaTeIbHOTO
mpoiiecca, B TOM YHCIIe C
UCIIOJIb30BAaHUEM HOBBIX
WH(GOPMAITMOHHBIX TEXHOJIOTHA.
[IpodeccuonansHoe Coznanue ycioBui, 1.Ucnonb30BaHre BOCIHUTATEIHHOTO
BOCITUTAHHE o0ecreurBaronux, MOTEHIIMAA TUCITUTUIAH/TIPAKTUK

(opMHUpOBaHHE HAYYHOTO
MHPOBO33PEHUS, KYJIbTYpPbI
MOMCKA HECTaHJAPTHBIX HAyYHO-
TEXHUYECKUX/TIPAKTHUECKUX
peneHui, KpUTUIECKOTO
OTHOILIECHHUS K UCCIIEI0BAHUAM
JKeHay4Horo Tojika (B19)

«HayuHo-uccnenoBarenbckas
pabotay, «IIpoekTHas mpakTUKay,
«Hayunslil ceMuHap» IS

- opmupoBaHUs TOHUMAHUS
OCHOBHBIX TTPUHITUIIOB U CIIOCOOOB
HAy4HOI'O [TO3HAHUS MUPA, Pa3BUTHUS
HCCIEI0BATCILCKUX KAaUYeCTB
CTYJIEHTOB ITOCPEJICTBOM HUX
BOBJICUCHHS B HCCIIEIOBATEILCKUE
MPOEKTHI 1O 001ACTAM HAYYHBIX
uccaeaoBanui. 2. Mcrnonbp3oBanne
BOCIIUTATEILHOrO IIOTCHIIHATA
nucturuH "Victopust Hayku u
unxeHepun', "Kpurnueckoe
MBITIVICHUE U OCHOBBI HAYYHOU
KoMMmyHukanuu'", "Beegenue B
cnenuanbHOCTh ', "HaydHo-
uccienoBaTenbckas pabora',
"Hayunblii cemunap" mis:

- opmupoBaHus cCIOCOOHOCTH
OTJIETISATh HACTOSIINE HAYIHBIC
HCCIEA0BAHMS OT JHKEHAYUYHBIX
MTOCPEICTBOM MPOBEACHUS CO
CTYJIEHTaMHU 3aHATUN U PETYISPHBIX
Oecen;

- popmupoOBaHUS KPUTHUECKOTO




MBIIIJICHUS, YMEHUS PacCMaTpUBaTh
pa3lIM4HBIC HCCIICTOBAHUS C
9KCTIEPTHON TO3UIMHU TTOCPEICTBOM
00CYXJIEHUS CO CTyJIEHTaMU
COBPEMEHHBIX HCCIICIOBAHUH,
HCTOPUYECKUX TPEIIOCHUIOK
TOSIBJICHUSI TEX MJIM MHBIX OTKPBITHH
U TEOPHIL.

S. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCHUILINHBI

Pazjensl yueOHON JUCIHUILTUHBI, UX 00BEM, CPOKH U3ydeHUS U POPMBI KOHTPOJIS:

HaumenoBanue
pasnena yuyeOHOM
AUCHHUILIHHBI

Jlexnumn/ Ipaxkr.
(cemuHapsi )/
JlabopaTopHbie
padoThI, yac.
O0s13aT. TeKyui
KOHTPOJIb ((popma*,
HeJeJIs )
MaxkcuMasbHbIN
0aJui 3a pasgen™*
ATTecTanus
pazaesa (popma*,
HeJeJs)
Nuaukaropsbl
OCBOEHHS
KOMIIETEeHIIUH

Henean

5 Cemecmp

1
(00]

Yacrs 1 1-8 24/16/0

N
(63}

K1 3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-T1K-1,
V-TIK-1,
B-TIK-1,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T1K-3,
V-TIK-3,
B-TIK-3,
3-VKE-1,
V-VKE-1,
B-VKE-1

Yacts 2 9-16 | 24/16/0 25 KH-16 | 3-OIIK-1,
VY-OIIK-1,
B-OIIK-1,
3-11K-1,
V-TIK-1,
B-IIK-1,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T1K-3,
V-IIK-3,
B-TIK-3,




3-YKE-1,
V-VKE-1,
B-VKE-1

Hmoezo 3a 5 Cemecmp 48/32/0 50

KoHTpoJibHbIE 50 C) 3-OI1K-1,
MeponpusiTusi 3a 5 Y-OIIK-1,
Cemectp B-OIIK-1,
3-T1K-1,
V-TIK-1,
B-TIK-1,
3-T1K-2,
V-TIK-2,
B-T1K-2,
3-T1K-3,
VY-TIK-3,
B-TIK-3,
3-YKE-1,
VY-VKE-1,
B-YKE-1

* — COKpaICHHOEC HAUMEHOBaHKUE (POPMBI KOHTPOJIS
** _ cyMMa MakCHUMaJIbHBIX 0a/UIOB J0JDKHA ObITh paBHa 100 3a cemecTp, BKJIIOYAs 3a4eT W
(wn) sK3amMeH

COKpaH_IeHI/Ie HaMEHOBaHUM (1)OpM TCKYLICTO KOHTPOJIS U aTTECTAllUN pa3iCJIOB:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

KN KonTposb 1o nroram
5 OK3aMeH
KAJIEHIAPHBIN IUIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
qac. yac. Jac.
5 Cemecmp 48 32 0
1-8 Yacrs 1 24 16 0
1-2 BBenenue. BzanmoaeiictBue HEiTPOHOB € BeLIECTBOM. Bcero aynutopHbIX 4acoB
IIpenmer Teopun nepeHoca HEUTPOHOB. McTOUHUKN 6 ] 4 ’ 0
HeHTpoHOB. OCHOBHBIE TPOLIECCHI U OCOOEHHOCTH Omnunaitn
B3aUMOJICYICTBUS HEUTPOHOB C BELECTBOM. Peakiuu 0 0 0
HEWTPOHOB C siipaMu cpenbl. [IoHsITHE MUKPOCKOITMYECKOTO U
MaKpOCKOIMYECKOTO CEYEHUI B3aUMOAEHCTBUS HEUTPOHOB.
Jlnmuaa cBoOoaHOTO Mpobera.
3-4 Juddy3nuss MOHOIHEpPreTHYECKUX HEHTPOHOB. Bcero aynutopHbIX 4yacoB
Heiitpon B ¢a3zoBom npoctpancTse. HeiirponHoe nose. 6 ’ 4 ’ 0
IToHsATHE TNIOTHOCTH ITOTOKA, IIJIOTHOCTH ITOJTHOTO B Ounaita
OJTHOCTOPOHHUX TOKOB HEUTpOHOB. {nddy3us 0 0 0
MOHOSHEPTreTHUYECKUX HEUTPOHOB B CpeJie OKOSIIUXCS SJIEp
KaK MOJIEJIb [IEpEHOCca HEUTPOHOB. banaHncHOe ypaBHEHHE
ckopocTeil nmpoueccoB. 3akoH Puka (0e3 BbIBOA).
Koapuuuent nuddys3un, TpaHCIOPTHOE CEUYCHHUE U




TPaHCHOPTHAs JAJIMHA CBOOOIHOTO Tpodera, anuHa auddysuu.
VYpaBuenue nudPpy3uu MOHOIHEPTETHUECCKUX HEUTPOHOB.

VY ciioBHs 0IHO3HAYHOTO BBIOOpA pEIICHUH ypaBHEHHUS
muddy3un B pusndeckux 3anayax. OyHaaMeHTAIbHBIC
penieHust ypaBHeHUS JUPPY31n B TIIOCKOH, IMIMHIPUIECKOM
u chepuueckoi reomerpusx. JAuddy3nonnsie GyHKIUN
BIIMSTHUS ¥ TIPUHLIUT CYTIEPIIO3HIIMN HCTOYHUKOB. AJIb0eO.
[TocTaHOBKA IpaHUYHBIX YCIOBHH C TTIOMOIIBIO alIbOEIO.

3ame/JieHHe HEITPOHOB B HEMOIJIOLIAIOLIUX CpeaaXx.
MHUKpPOCKONNYECKOE CEYEHNE YIIPYTOro paccesHusl.
Kunemaruka 3aMeanieHus. 3aKOH YIPYroro paccesHusl.
CpenHsis moTepst SHEPTUM NP pacCcessHuH,
cpeaHenorapupMuyuecKas moTepsi FHePruu, CPeIHUI KOCHHYC
yria paccesHus. Jleraprus. YpaBHeHue 3aMeICHUS.
[1OTHOCTH CTOTKHOBEHUH, MIIOTHOCTH PAaCCEsSHUS, IIOTHOCTD
3aMeieHusl. 3aMeJIeHHe Ha BOJopoe. 3aMeieHHe Ha
TSOKETBIX sipax: ynkmus [Inaueka (6e3 BpIBO/A),
aCUMIITOTUYECKOE paclpeielieHue 3aMeISIoIUXCs
HelTpoHoB (criekTp Depmn).

Bcero ayuTopHBIX 4acoB

6 | 4 [0

Ownnaiig

0 0 0

3amMenJieHHe HEITPOHOB B MOIJIOIIAKIIMX Cpeaax.
MHUKpPOCKOIIMYECKOE CEYEHUE MOTrIoIeHusA. Pe30HaHChI B
ceyeHusx Bzaumojencteus. opmyna bpelita-Burnepa.
Hormnep-a¢dekrt. 3aMeyieHne Ha BOIOPO/IC TP HATHYUN
norjoieHus. BeposTHocTh n30ekaTh pe30HAHCHOTO
TIOTJIOIICHHS Ha Y3KOM M30JIMPOBAHHOM PE30HAHCE TIPH
3aMeJJICHUH Ha BOAOPOE. 3aMeyieHue Ha saapax ¢ A 1
(acumrnroTrueckas 00JacTh S3HEPTUN) IPU HATUYUU
norjoieHus. BeposTHOCTh n30ekaTh pe30HAHCHOTO
TIOTJIOIICHUS Ha Y3KOM M30JIMPOBAHHOM PE30HAHCE TIPH
3ameieHnu Ha sapax ¢ A 1. [Tpubnmkenne 6eckoHedHON
Macchl orjoturenis. [lormomenne Ha cepun y3Kux
M30JIMPOBAHHBIX PE30HAHCOB B ACUMITOTUYECKON 00IaCTH
sHepruil. 3¢ (eKTUBHBIN U HCTUHHBIA PE30HAHCHBIM HHTErpal.

Bcero AYJJUTOPHBIX YaCOB

6 | 4 |0

Ownnaitg

0 0 0

9-16

Yacte 2

24 16 0

10-11

JAu¢pPpy3noHHO-BO3pACTHOE NPUOJIHKEHUE.

banancHoe ypaBHeHHe ckopocTeil nporeccoB. Juddy3nonHo-
BO3PACTHOE MPUOIKEHUE. Y paBHEHNE BO3PACTa, OCHOBHBIE
NpUOINKEHUS Y TPAHULIBI TPUMEHUMOCTH. Y CIIOBUS
OJIHO3HAYHOT'O BbIOOpa peleHui ypaBHEHHs BO3pacTa B
¢usnueckux 3anavax. Bozpact HelirpoHoB. CBs3b Bo3pacrta
HEITPOHOB C BPEMEHEM 3aMeUIeHUs. DiIeMeHTapHas popma
ypaBHEeHUs Bo3pacTa. OyHIaMEHTAIIbHBIE PEILIECHUs YPABHEHUS
Bo3pacTa. OCOOEHHOCTH IPOCTPAHCTBEHHOI'O PACIIPEAEICHUS
3aMeIIOIIMXCsSl HEUTPOHOB B BOAOPOJOCOAEPKALINX Cpeaax.

Bcero ayuTopHbIX 4acoB

6 | 4 [0

Onnaity

0 0 0

12 -13

Tepmaan3zanusi HEHTPOHOB.

Oco6eHHOCTH B3aUMOJICHCTBUSI HEUTPOHOB C BEILIECTBOM B
oOnactu sHepruil Huxke 13B. 3akoH paccesHus B ciayyae yuyera
TEIUIOBOTO ABM)KEHHUS AJEp. Y paBHEHHE NIEPEHOCA C YUETOM
s¢dexroB Tepmanuzanuu. Cnexktp Makcsena. D dexTuBHas
TEeMIIEpaTypa HEUTPOHHOIO ra3a. Y CpeIHEHNE CEUEHUN B
00JIaCTH TEpMaIIU3AIUH.

Bcero ayuTopHbIX 4acoB

6 | 4 [0

Onian

0 0 0

14

MHororpynmnosoe npud/jn:keHue.

Bcero AYJJUTOPHBIX YaCOB




VYpaBuenue 1udQy3un B MHOTOTpYIIIOBOM NMPHUOIMIKEHUH.

6 | 4 Ik

Texuomorus IMMOJIYYCHHS I'PYIIIOBBIX KOHCTAHT.

Ownnaitg

0 |0 |0
15-16 | I'a3okmHeTH4YeCKOe yPaBHEHHE NMEPEeHOCA HEHTPOHOB. Bcero aynutopHbIX yacoB
YpaBHeHHE OalaHCa CKOPOCTEH MPOIIECCOB B (pa30BOM 6 | 4 |0
obweme. nTerpo-auddepeHnnanbHoe ypaBHCHHE Owunaiin
Bonbumana. Ypasuenne aud@y3nu MOHOIHEPTeTUIECKUX 0 0 0

HEUTPOHOB KaK YacTHBIN ciiyyail ypaBHeHUs boiibiiMaHa.
WNuTerpanbras popma ra30KMHETUIECKOTO YPAaBHEHUS.

VYpasuenue [laitepiica.

CoxkpalleHHbIe HAUMEHOBAHUS OHJIANH OMIUM:

Oo6o3nauenne | [losiHoe HauMeHOBaHME

OK OJIIEKTPOHHBIN KypC

IIM [TosTHOTEKCTOBBIN MaTepuan

I1I1 IToTHOTEKCTOBBIE JIEKLIMHU

BM Buneo-marepuansl

AM Aynuo-marepuaibl

IIp3 [Ipe3enTanuu

T TecTbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
NC W HTepakTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

IIpenycmarpuBaercs

IIMPOKOE HCIOJB30BaHUE B Y4YEOHOM IIpoliecce€ aKTUBHBIX U

MHTEPAKTUBHBIX (POpPM MpOBENEHUS 3aHATHI (KOMIBIOTEPHBIX MpPE3eHTalUul, pa3dopa KOHKPETHBIX

CI/ITyaI_II/Iﬁ o TeM€, MPOBCACHUSA ﬂHCKYCCHﬁ) B COUYCTaHHUHN C BHanI[HTOpHOﬁ pa60T01>i C ICJIbIO

(bOpMHpOBaHHH " pa3BUTHUA HpO(l)CCCI/IOHaJ'IBHHX HAaBBIKOB CTYJICHTOB.

7. ®OH/J OHEHOYHbLIX CPEIACTB

DoHJ OLIEHOYHBIX CpeACTB IO JUCHUIIIINHC obecreynBaeT IMPOBEPKY OCBOCHUS IJIAHUPYCMbBIX

pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX HWHIUKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETO,

pyOEXKHOTO U MPOMEXKYTOUYHOTO KOHTPOJIS MO AUCLHUIIIIMHE.
CBs3p Mexay GOpMHUPYEMBIMH KOMIETEHLUUSAMU H (OpMaMHU KOHTPOJISL HMX OCBOEHHUS

MIPEACTABJICHA B CIICAYIONIEH TabmuIie:

Komnerenuus HNHaukaTopbl 0CBOCHHUS ATTecTallHOHHOE MepONpHUsiTHE
(KII 1)
OIIK-1 3-OIlK-1 3, KU-8, K1-16
Y-OIIK-1 3, KH-8, KI-16
B-OIIK-1 3, KU-8, K1-16
YKE-1 3-VKE-1 3, KH-8, KI1-16
V-VKE-1 3, KH-8, KI1-16
B-VKE-1 3, KU-8, KI-16
[K-1 3-I1K-1 3, KH-8, KI1-16
VY-1IK-1 3, KU-8, KI-16




B-T1K-1 3, KH-8, KI1-16
I1K-2 3-I1K-2 9, KH-§, KI1-16
VY-1IK-2 3, KH-8, KI1-16
B-TIK-2 3, KU-8, K1-16
I1K-3 3-I1K-3 3, KH-8, KI-16
VY-IIK-3 3, KU-8, KI1-16
B-TIK-3 3, KU-8, KI1-16

HIkaabl OeHKU 00pa30BaTeIbHBIX JOCTHKEHH I

[IIkana KaXa0ro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B Ipeaenax oT 0 10 yCTaHOBJIEHHOI'O
MaKCHUMaJIbHOTO 0aJuia BKIIOYMTEIBHO. MTOroBast arrectanus no AMCUUIUIMHE oleHuBaercs no 100-
0aJUIbHOM IIKae W MpeACTaBIAeT co00i cCymMMy OamioB, 3apadOTaHHBIX CTYJCHTOM IPU BBHIIIOJHEHUU
3aJlaHuM B paMKax TEKYILEro ¥ MpOMeKyTOYHOIO KOHTPOJIS.

HMTorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUH CO CJ'ICIIYIOH_Ieﬁ IIKAJIOMN:

Cymma 6amtoB | Onenka o 4-ex Onenka TpeboBaHMs K YPOBHIO OCBOCHHUIO
OaJILHOM IIIKAJIE ECTS yueOHOM TUCIUILINHBI

O1eHKa «OTIMYHO» BBICTABIIACTCS CTYJCHTY,
€CITH OH TITyOOKO U TIPOYHO YCBOMII
IpOrpaMMHBII MaTepua, HCYEPIIBIBAIOIIE,
HOCJIEI0BATENIbHO, YETKO U JIOTHUECKU
CTPOIHO €ro u3jnaraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C PAKTHKOM,
UCTIOJIb3YET B OTBETE MaTepua
MOHOTpaUIeCKOH JIUTEPATYPHI.

90-100 5 — «omauunor A

85-89 B O11eHKa «XOPOIII0» BBICTABIISIETCS CTYICHTY,

75-84 C €CJIM OH TBEPIO 3HAET MaTepHal, IPaMOTHO U

4 — «xopouio 0 CYLIECTBY U3J1araer ero, He JA0ILycKas
70-74 CYLIECTBEHHBIX HETOUHOCTEN B OTBETE HA
BOIPOC.

65-69 O1LieHKa «y/IOBJICTBOPHTEIBHO)

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€purajia, HO HE
3 - YCBOUII €TO0 HCTaﬂeﬁ, A0IMyCKACeT HECTOYHOCTH,
60-64 «Y008IEMBOPUMENLHO E HEJIOCTATOYHO MPABUIIBLHBIE (POPMYITUPOBKH,
HapyIIEHUS JTOTHIECKOM
IIOCJIEA0BATCIIBHOCTU B U3JIOKECHUU
MPOrPaMMHOTO MaTepraa.

O1eHKa «HEYJOBIETBOPUTEIHHOY
BBICTABJISIETCS CTYJICHTY, KOTOPBIH HE 3HACT
3HAYUTEIHLHON YaCTH IPOrPAaMMHOTO
9_ MaTepHana, JOIMyCKaeT CyIIeCTBEHHbIC
Hwuxe 60 F ommb6ku. Kak npaBuito, omeHka

«Hey0081emBOPUMETbHOY

«HEY/IOBIICTBOPHTEIILHOY CTAaBUTCS

CTyJIeHTaM, KOTOPbIe He MOTYT IPOIOJKUTh
o0ydenue 0e3 TOMOTHUTENBHBIX 3aHATHH 110
COOTBETCTBYIOIICH IUCIMILIMHE.

8. YYEBHO-METOJNUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUTLJIAHBI




OCHOBHAA JIMTEPATYPA:

1. DU L24 A Primer on Scientific Programming with Python : , Langtangen, Hans Petter. , Berlin,
Heidelberg: Springer Berlin Heidelberg, 2016

2. O C50 uddy3us u 3ameasieHne HEUTPOHOB B HEPA3MHOXKAIOIITUX cpeiax : JaOopaTOPHBIN
npaktukym, CmupaoB B.E., Mocksa: MU®U, 2008

3. DU K85 Teopus nepeHoca HEUTPOHOB : yueOHOe mocodue 1ist By30B, FOposa JI.H., Kproukos D.0.,
Mocksa: MUDU, 2007

4. DU C12 ®usunueckas teopus siaepHbIX peaktopoB U.1 OgHopoiHas pa3MHOKarOIIas cpeaa u
Teopus reTeporeHHsIX cTpykTyp, CaBanaep B.U., : MU®U, 2007

5. 01 C12 ®usnueckas Teopus saepHbIX peaktopo U.2 Teopus Bo3MyIIEHUH U MEJICHHbIE
HecTanuoHapHsie nporeccsl, CaBanaep B.U., Mocksa: HUSY MU®U, 2013

JOITOJIHUTEJIBHAS JIMTEPATYPA:

1. 621.039 X94 Tuddy3us u 3amenieHre HEUTPOHOB B HEPA3ZMHOXKAIOIIIUX cpefiax : Yuebd. mocodue,
Kamrytun A.A., Xpomos B.B., M.: MU®U, 1982

2. 539.1 KO78 Heitrponnsie 3 dexTuBHbIe ceueHus : Yueb. mocobue, FOposa JI.H., M.: MU®DU, 1986
3. 621.039 b43 Teopus siaepubix peakTopos : , bemn [1., I'neccron C., M.: Atomusnar, 1974
[TPOTPAMMHOE OBECITEYEHUE:

CrnenuanbHOe MporpaMMHoOe oOecriedeHne He TpedyeTcs

LMS 1 UHTEPHET-PECYPCHI:

https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE YUYEBHOM
JUCHUITVINHBI

CriennanbHOE MaTepualbHO-TEXHUYECKOE 0OecriedeHre He Tpedyercs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIMU U1 CTYAEHTOB

OcBoeHME JaHHOTO Kypca MpearnojiaraeT, YyTo MHOIO0 BPEMEHU CTYAEHT OyaeT YAelsaThb
camocTrosiTenbHOM  pabore. [ osddexTuBHON MOATOTOBKM cHOpPMHUpPOBAH MakeT ydeOHO-
MCTOANYCCKUX MATCPHAJIOB, KOTOpBII)’I BKJIFOYACT:

- METOJIMYECKHE YKa3aHUs I JaHHOTO Kypca;

- CIIICOK OCHOBHBIX NOHSATHI U OIIpeJIeNIeH i ; CITIMCOK BOIPOCOB;

- OIMCaHME Kypca C KPaTKUM COZIEp’KaHHEM IO KaX10My BOIIPOCY;



- yueOHOe mocoOWe MO MaHHOMY KypCy Uil YriayOJeHHOW MOATOTOBKH 1O HEKOTOPHIM
BOIMPOCaM; HHIUBUAYAILHOE JOMAITHEE 3aJaHHeE.

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUM JJIS TIPEIIOJABATEJIEA

Jl1s1 naHHOTO HaINpaBJIEHUs KypC SIBJISIETCSI OCHOBHBIM, a TAaK)KE€ CIIYKUT TEOPETUUYECKOM Oa30i
JUIS U3YYEHUs JPYrMX OCHOBHBIX KypCcOB, Takux  Kak "dusudeckas Teopusi peakTopoB" u
"DKcriepuMeHTaIbHas peakTopHas Gusuka. [1aBHO# 3amaueii Kypca sBIISICTCS BBEICHHE CTYJCHTOB B
KpYI' IOHATHUH, NpeACTaBIeHUN U MOJIesIeH, UCTIONIb3YEMbIX B 33Ja4aX HEUTPOHHON (PU3UKU U PU3UKU
pEaKTOpoB, MNOArOTOBUTh HUX K M3Y4YEHUIO (PU3MUECKOW TEOpUU PEAKTOPOB, METOAOB
HKCHEPUMEHTAIBHOIO U PACYETHOTO UCCIIEI0BAHMSI HEUTPOHHBIX I0JEH U UX XapaKTEPUCTHUK.

B nagane xypca HE0OXOIUMO MOAPOOHO PACCMOTPETh PA3JIMYHBIC BHUJIBI B3aUMOACHCTBUS
HEUTpoHa ¢ sapoM. Jlajnee ynensTh BHUMaHHE HAa OCBOEHHUE CTYJIEHTAaMH OCHOBHBIX IOHSTUMN
HEHUTPOHHOW (PU3HMKH, TAKUX KaK IMOTOK HEHTPOHOB, MUKPO- U MAaKPOCKOIIMUYECKUE CEUCHUs, JJIMHA
maddy3un, BO3pact, U T.O., a TAKXKe YIeIITb 0co00oe BHUMAaHHME HAa YCBOCHHE 3aKOHOMEPHOCTEH
(dbopMHpOBaHUs HEUTPOHHBIX IOJIEH B pa3IMYHBIX CPe/laXx Ha OCHOBE KJIACCHYECKUX MPEACTaBICHUH O
muddy3nn, 3aMeVIeHUN U TepMajau3alMid HEUTPOHOB, a TaKXKE€ Ha 3HAHUE I'paHMI] IPUMEHUMOCTU
3TUX MOJEJEH U BO3MOXKHBIX IMyTeH UX YTOUHEHMS.

Bo Bpems mnpakTHdyeckux 3aHATUH yIEIUTh 0C000€ MECTO CHOCOOHOCTSIM CTY/AEHTOB
MPUMEHSTH T€ WU UHbIE TPUOJIMKSHUS TS pEIICHUS MPAKTHYECKUX HEUTPOHHO-(DM3NYECKHX 3a/1a4.

Kpome Toro, pekoMeHayeTcsl ckadyaTh MYJIbTUMEIUHHBINA KypC 10 (PU3UKE PEaKTOPOB, KOTOPHIii
pacnpoctpansiercs cBoboano uyepes MAI'ATD CLP4NET. Yacte pa3nenoB AaHHOTO Kypca
nocesiiieHa Temam Teopuu nepeHoca HEMTPOHOB.

ABTOp(BI):

Bonkos IOpuit Hukonaesuu



