MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 14.03.01 SinepHas 3Hepreruka u Temiopuzuka
HaumeHoBaHune 00pa3oBaTebHOIl NPOrpaMMbl. ATOMHBIE 3JIEKTPOCTAHIIMA U YCTAHOBKH
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma 00yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
TEOPUS HIEPEHOCA HEMTPOHOB

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.13

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

8 cemecTp - 28 yaca;

HpaKTuquKne 3aHATHA

8 cemecTp - 14 yacos;

JlabopaTopHbie pa6oThI

8 cemecTp - 28 yaca;

KoncyabTanum

8 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

8 cemectp - 107,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHnas padora
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

8 cemecTp - 0,5 yaca;

MockBa 2022




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu JlyH4eB 0.B.
[IpenoaBaTenn NaerTbnratop R7921b264-LunchevYV-64338920 10.B. Jlynuen
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PyKOBOI[HTeHL Bnageneyu AHUWKeeB A.B.
O6pa3OBaTeHBHOI7I HpOI‘paMMbI Waentudukatop R64fa5fd7-AnikeevAV-ee466b65 A.B, AHI/IKeeB
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozmycs) (pacmudpoBka
MIOJITIHUCH)
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
w o CseneHva o snagensuye L3N M3K
3aBeyroIHi BBITYCKAIOLICH L Bnaenes Arviees AB.
Kadeapbl - Mal ¢ WaeHTugurarop R64TasTd/-AnikeevAV-ee466b65 A.B. AHukeen
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka

MOJITTHCH)



1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Ienp ocBOeHHMs IMCUMIUIMHBI. I€JIb OCBOCHHMS IUCLMIUIMHBI COCTOUT B HU3YYEHHE TEOpUU

IIEPEMEICHUS HEUTPOHOB B PA3JIMYHBIX PEAKTOPHBIX Cpelax
3aga4u AUCHHUILINHBI

- m3ydenne qupy3uu MOHOIHEPTETHUECKUX HEUTPOHOB;

- U3yYeHHE 3aMeJICHHUS] HEUTPOHOB B OECKOHEUHBIX Cpe/iax;

- U3YYCHHE MTPOCTPAHCTBEHHO-DHEPTETUUECKOTO pacTIpe/IelIeHUs HEUTPOHOB B Cpeiax;

- U3yYEHHE 3aBHCUMOCTH HEUTPOHHO-(PU3NIECCKUX XaPAKTEPUCTHK IPOIIecca MepeMeIIeHus
HEUTPOHOB OT cOCTaBa M (PU3UIECKOTO COCTOSTHUS CPE/IBI.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

[TIK-3 CniocobeH k ydacTuro
B DKCIUTyaTalluy U
POCKTHUPOBAHUHT
OCHOBHOT'O 000PY/IOBaHMSI
ATOMHBIX 3JICKTPOCTAHIIUN
U JIPYTUX SHEPreTUYCCKUX
YCTaHOBOK C Y4E€TOM
IKOJIOTUYECKUX TPEOOBAHUI
1 o0ecrieueHust 6e30MacHOM
paboThI

N -1nk-3 3HaeT NpUHIIMIIBI
paboThl, KOMIOHOBKY U
¢uznyeckue 0cCoOOEHHOCTH
PEaKTOPHBIX YCTAHOBOK
Pa3IUYHBIX TUIIOB

3HATH:
- TEOPHIO 3aMEJICHNsI HEUTPOHOB B
OECKOHEUHBIX cpellax;

- 0COOEHHOCTU IPOCTPAHCTBEHHO-
JHEPreTUYECKOI0 PaCIpeneICHUs
HEHUTPOHOB B Cpelax.

YMETB:

- aHAJIM3UPOBATH 3aBUCHUMOCTHU
HEHUTPOHHO-(DU3UUECKUX XapaKTEPUCTUK
Ipolecca nepeMeleHruss HEUTPOHOB OT
cOCTaBa M (PU3NYECKOTO COCTOSIHUS CPEJIBL.

[1IK-4 Cniocoben npoBouTh
pacueTsl XapaKTEpUCTHK
IPOLIECCOB, MTPOTEKAIOIINX B
KOHKPETHBIX TEXHUYECKHUX
YCTPOMCTBAX U anmnaparax
ADC u npyrux
SHEPreTUYEeCKUX YCTaHOBOK

N-1nk-4 JlemoHCTpUpYET
yYMEHHE MCIIOJIb30BaHUSI
CTaHJAPTHBIX METOJUK
pacyeToB XapaKTEPUCTUK
MPOLIECCOB MPOTEKAMOIIHX B
obopynoBanuu ADC

3HATH:
- Teoputo TudPy3ur MOHOIHEPTETUUECKHUX
HEUTPOHOB.

YMETh!

- BBITIOJIHATH PACYeThl XapaKTEPUCTHK
T dy3un HEUTPOHOB B PEAKTOPHBIX
cpeaax.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOM IMpodeccnoHallbHOM 00pa3oBaTenbHON NporpamMmme ATOMHBIE
anekTpocTanimu M ycraHoBku (mamee — OIIOII), nampaBnenuss mnonaroroBku 14.03.01 SAnpepnas
SHEPTeTHKa U TeIIo(U3nKa, YpOBEHh 00pa30BaHUs: BhICIIee 00pa3oBaHuE - OaKkalaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:
- 3HATh JIEpHbIE U HEUTPOHHO-(PU3NUECKHE MTPOLIECCHI, TPOUCXOSIINE B AJIEPHBIX peaKkTopax
- YMETb aHaJIU3UPOBATh 3aBUCUMOCTH CEUCHUN B3aUMOJECHCTBUS HEUTPOHOB B PA3JIMYHbIX
SHEPreTUUeCKUX 00NacTAX AN PA3INYHBIX HYKJIHI0B
- YMETb BBIIIOJIHATH PACYETHI IS PA3IUYHBIX SACPHBIX PEaKIUi

Pe3ynbrarhl 00y4yeHUs, MOJTy4EeHHbIE IPU OCBOEHUH JTUCIUIUIMHBI, HEOOXOIMMBI TP BBIMOIHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Huddysus 49 8 8 8 5 - - - - - 28 - Ilo0zomoeKka K meKyuiemy KOHmpoio:
MOHOYHEPreTHYECKUX [ToBTOpEeHue MaTepuaa no paszaety
HEUTPOHOB "Tucdy3us MOHOIHEPTeTHYECKUX HEUTPOHOB"
11 Hduddysus 49 8 8 5 - - - - - 28 - Ilodzomoska K nabopamopnoii pabome: J1ns
MOHOYHEPIreTHYECKUX BBITIOJTHEHHS 33/1aHUH 110 JJaOOpaTopHOi padoTte
HEWTPOHOB HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
3a71a4M BBITIOJHEHHMS JTaOOpaToOpHOI paboThl, a
TaK kK€ U3y4UTh BOIPOCHI BApHAHTOB
00paboTKH pe3yabTaTOB 10 N3YUCHHOMY B
pasznene "nddy3ust MOHOIHEPTETHIESCKIX
HEHUTPOHOB" MaTepuay.
I1o020mogKa K npaKmu4eckum 3auAmuim:
N3yuenue maTepuaia mo paszaeny "JTuddysus
MOHOZHEPIreTHYECKIX HEUTPOHOB" MOITOTOBKA
K BBINIOJIHEHHIO 33/IaHUH HA MPAKTUUECKUX
3aHATHAX
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VIzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
" Muddy3us MOHOPHEPTETHIECKUX HEHTPOHOB"
H3yuenue mamepuanos 1umepamypHsix
UCHOYHUKOG:
[1],m.3.5,1.39
2 3amensieHre HEHTPOHOB 68 14 14 8 - - - - - 32 - Tloozomosxa Kk meKkywemy KOHmpo.iio:
B OECKOHEUYHBIX Cpenax IToBTOpEeHue MaTepuana no pasaeny
2.1 | 3ameaneHue HEHTPOHOB 68 14 14 8 - - - - - 32 - "3ameryieHIe HEUTPOHOB B OECKOHEUHBIX

B OECKOHEUHBIX Cpenax

cpenax"
Iloozomoeka Kk rabopamopnoii padome: J1ns

4




BBITOJTHEHUS 33JJaHUH TI0 JIAO0OPaTOPHOU padboTe
HEO0XOIUMO TPEABAPUTEIHLHO U3YyIUTh TEMY H
3aJ1a4u BBITIOJHEHUS JTa00PaTOPHOU paboThI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
paszene "3amenieHUe HEUHTPOHOB B
OeCKOHEUHBIX cpefax” MaTepuay.
IloozomoeKka K npaKkmuueckum 3anamusam:
Wzyuenne maTepuana mmo paszgeny "3aMeieHune
HEHUTPOHOB B OECKOHEYHBIX cpenax”
IIOATOTOBKA K BBIIIOJTHCHUIO 3a}13HHI>II Ha
HpaKTI/I'-IeCKI/IX 3AHATUAX

Camocmoamebnoe usyuenue
meopemuueckozo mamepuana: VIzyuenue
JIOTIOJTHUTEIFHOTO MaTepuaa 1o pasaeny
"3aMeyieHIe HEUTPOHOB B O€CKOHEUHBIX
cpenax"

H3yuenue mamepuanos 1umepamypHslix
UCMOUHUKOB:

[1],1m.4.3-4.6, 1. 4.10, n. 4.11

IIpocTpancTBeHHO-
JHEPIrEeTUYECKOE
pacnpenenenue

HEUTPOHOB

27

14

3.1

IIpoctpancTBeHHO-
9HEPreTUIecKoe
pacnpenenenue

HEUTPOHOB

27

14

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasaeny
"IIpocTpaHCTBEHHO-3HEPTETHYECKOE
pacnpeneneHue HeHTPOHOB"

Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEH U 33/IaHUH 0 TabopaTopHOi paboTe
HE00XOIMMO NPEABAPUTEIHHO U3YIUTh TEMY H
3a1a4M BBITIOJHEHHMS JTaOOpaToOpHOI paboThl, a
TaK kK€ U3yYUTh BOIPOCHI BApHAHTOB
00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY B
paznene "IIpocTpaHCTBEHHO-IHEPTreTHUECKOE
pacrnpeneneHue HeHTPOHOB" MaTepHaty.
Ilod20moeKa K npaKmuuyecKkum 3aHAMUAM:
M3yueHnune marepuana o pasjaeny
"IIpocTpaHCTBEHHO-3HEPTETHYECKOE
pacmpesieneHne HeHTPOHOB" TIOJTOTOBKA K
BBIIIOJIHCHUIO Sa}IaHI/Iﬁ Ha IMMPAKTUICCKUX
3aHATUAX

Camocmoamenvroe usyueHue




meopemuueck02o mamepuana: VIsyaenue
JIOTIOJIHUTENBHOTO MaTepuaa 1o pasjery
"IIpocTpaHCTBEHHO-3HEPTeTUUECKOE
pactmpeneneHue HEHTPOHOB"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 1. 5.1
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 28 28 14 0.5 74 335
Hroro 3a cemecTp 180.0 28 28 14 2 - 0.5 107.5

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHble KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii kKoHTposb; [TA — npomexxyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Jlugpgpy3zusn monosnepeemuueckux HetimpoHos

1.1. Inddy3us MOHOAHEPTETUYECKUX HEUTPOHOB

[Tonsitue o muddy3un HeUTPoHOB. IINOTHOCTE MOTOKA HEHTPOHOB. CKOPOCTH B3aUMOICHCTBUSI.
XapakTepHble JUIMHBI TIpo0era HEUTpoHOB. [IMOTHOCTH TOKa HEHTpPOHOB. YpaBHeHue MudPy3uu.
['paHnuHbIE yCIIOBUS Ha TpaHMUIAX JIBYX CPEl U CpPelbl C BaKyyMOM. YCIOBHUS NPUMEHUMOCTU
mubdy3nonHoro npubamkenus. MHTerpaabHOEe ypaBHEHHE MJs MOTOKA MOHOJHEPIeTUYECKUX
HelUTpoHOB. CKOpOCTh B3aUMOJAEWCTBUSI B CIy4ae HEMOHOIHEPreTHYECKMX HEUTpoHOB. JlnmHa
nuddy3uu. Bpems quddysun HeiTpoHa B cpere..

2. 3ameonenue neumpoHos 8 beCKOHeuUHblx cpeoax

2.1. 3amenieHue HEHTPOHOB B OECKOHEUHBIX cpefiax

Paccessnue B maboparopHoii cucreMe koopauHat. CTymneHbKa 3aMeIeHUs. 3aKOH pacCesHUs.
Cpennsisi norapudmuueckas MOTEps SHEPTUU NPU OJHOM CTOJNKHOBeHUH. [loHATHE nerapruu.
DHEPreTH4ecKoe pachpeielicHue 3aMeUISIONINXCS HEHUTPOHOB B OECKOHEYHBIX T'OMOTCHHBIX
cpenax. 3aMmeJIeHHE Ha BOAOpoze Oe3 MOTJIOUICHHUS W C MOrJiolleHreM. BepoaTHOoCTh u30ekaTh
MOTJIONICHUS TIPH 3aMEUICHUH. 3aMeJICHUE Ha TSDKEBIX pPacceMBaTelissXx Oe3 TOIIOMICHUS U C
noryomeHueM. O(QEeKTUBHBI PE30HAHCHBIH HHTErpaJl MOTIOIICHUS. Pe30HaHCHBIA HHTErpa
MOTJIOLIEHUS TPU OECKOHEYHOM Pa30aBIICHUM. .

3. HDOCI’I’ZDGHCWZ@@HHO'3H€D2€mu’~l€CKO€ pacnpedeﬂeHue HeﬁmDOHOG

3.1. IIpocTpaHCTBEHHO-3HEPTE€TUUECKOE PACIIPEECIIEHUE HEUTPOHOB

Mogenp HENpepbIBHOTO 3aMEUICHUs. YPaBHEHHE BO3pacTa. YpaBHEHUE 3aMEIJICHUS B
BO3pacTHOM  npubOamxeHun. Bospact  HeitponoB. Ilmomans  Murpauuu  HEUTPOHOB.
MuororpynnoBsoe npubnuxenue. ['pynmnoBeie nud¢y3HoHHBIE ypaBHEHHs.  Tepmanuzanus
HEHUTPOHOB. TeMIiepaTypa HEUTPOHHOIO rasa..

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. YpaBuenue nqudpdysuu;
2. 3aMeqsieHHe HEUTPOHOB B OECKOHEUHBIX Cpeiax;
3. IIpocTpaHCTBEHHO-3HEPTETUYECKOE paclpe/iesieHle HEHTPOHOB.

3.4. Tembl 1a60paTOPHBIX PadoT
1. [TpoBepka CTaTUCTUYECKOTO XapaKTepa Impolecca pauoakTUBHOTO paciaja;
2. UccnenoBanue MporeccoB HAKOTUICHUS M pactia/ia PaliOaKTUBHBIX SACP;
3. M3ydeHune npoCTpaHCTBEHHOTO pacpe/Ie/ieHNs] PE30HAHCHBIX U TeIIOBBIX HEUTPOHOB B
BOJIE;
4. OnpeneneHue ce4eHus paarualoOHHOTO 3aXBaTa TEIIOBBIX HEUTPOHOB I BOAOPO/A;
5. Onpenenenne ko3 dunnenta mud@y3HOro OTpaKeHUs TEMIOBBIX HEHTPOHOB;
6. Onpenenenue AnuHbl U y3uun As rpaduta METOAOM CUTMAa-TIPU3MBI.

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)

1. OOcyxnenue wmarepuaioB 1o keiicam pazzgena "duddysus MoOHOIHEpreTHYECKHX
HEUTPOHOB"



2. OOcyxIeHne MaTepualoB Mo KekcaMm paszena "3ameyieHue HEMTPOHOB B OECKOHEUYHBIX
cpenax"
3. OOcyxneHne wmarepuajoB 1o Keiicam pasgena "[IpocTpaHCTBEHHO-IHEPreTUYECKOE
pacrpeneneHe HeHTpoHoB"
Texywuii konmponas (TK)

1. KoxcynpTanuu HampaBjeHbl Ha MOJYYEHUE MHAMBUIYAIbHOTO 3a/1aHUs 7Sl BBIIOJHEHUS
KOHTPOJIBHBIX MeponpusaTHii o pazaeny "Auddys3us moHnosHepreTuueckux HEUTpoHOB"

2. KoHcynbTanuy HanpapieHbl HA MOJyYEeHHE MHAWBUIYAIBHOTO 3a/laHUs ISl BBIIOJHEHUS
KOHTPOJBHBIX MEPONPUATUN MO pazaeny "3amenieHHe HEUTPOHOB B OECKOHEUHBIX

cpenax"
3. KoHcynbranuu HampaBJICeHbl Ha MOTYYCHHE WHIUBUIYATHHOTO 3a/aHUS JUISL BBITOJHEHUS
KOHTPOJBbHBIX  MepomnpusThuii  1mo  pazgeny  "[IpocTpaHCTBEHHO-3HEpreTHUEcKoe

pacrpeiesieHie HeUTpOHOB"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTUCIUIUTUHBEI (B

OueHo4YHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

3amnaHupOBaHHBIE PE3yAbTaThl 00YUEHHUS MO TUCIUIUINHE Komst
COOTBETCTBUHU C
(B cOOTBETCTBUHU C pazjesioM 1) HWHJIUKAaTOPOB 1.3.1)
1] 2] 3
3HaTh:
0COOEHHOCTH MPOCTPAHCTBEHHO-IHEPreTUUECKOTO Jlaboparopuas padota/HeitponHo-puznyeckue
pacripenieieHusl HEBUTPOHOB B Cpeax XapaKTePUCTHKH MPOIecca ePEMEIICHHS
HEUTPOHOB
N-1nk-3 +
Jlaboparopuas pabota/OcoOeHHOCTH
MIPOCTPAHCTBEHHO-3HEPTETUYECKOTO
pacripeielieHus] HEBUTPOHOB B Cpeiax
TEOPHIO 3aMeIJICHHSI HEUTPOHOB B OECKOHEUHBIX Cpeiax V-1 + Koutponbnas paborta/3amesieHre HEHTPOHOB B
) 0ECKOHEYHBIX TOMOTEHHBIX Cpeax
Teoputo Tuhdy3un MOHOIHEPTETUUECKUX HEUTPOHOB V-1 + KonTponbnas padota/Auddy3us
MOHOJHEPTreTHUECKUX HEUTPOHOB
YMersn:
aHAJIM3UPOBATh 3aBUCUMOCTH HEUTPOHHO-(PH3NUECKUX JlaGopatopHas pabota/OcobeHHOCTH
XapaKTePUCTHK MPOoIecca epeMeneH ] HEHTPOHOB OT N-1nx-3 + MIPOCTPAHCTBEHHO-YHEPTETHIECKOTO
cocTaBa U U3NYECKOTO COCTOSTHUSI CPeJIbl pacripe/ielieHUs] HBUTPOHOB B Cpeiax
BBITIOJHATH PAacyYeThl XapakTepUCTUK TUP(y3un HEUTPOHOB B KonTponbnas padota/Auddysus
PEAKTOPHBIX Cpeax MOHO?HEPreTHYECKUX HEUTPOHOB
WT-1nk-4 + JlaGopatopnast pabora/HelrTpoHHO-(pu3nUecKue
XapaKTepUCTUKH MTpolLecca MepeMeneHHs
HEUTPOHOB




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
8 cemecTtp

Dopma peanuzanuu: [Tucemennas padora
1. Auddys3us moHosHEpreTnyeckux HeUTpoHoB (KonTposbHas padoTa)
2. 3ame/yieHHE HEUTPOHOB B OECKOHEUHBIX TOMOTreHHbIX cpenax (KonTponbhas pabora)

Dopma peanuzanum: Cmemmanaas popma
1. HefiTpoHHO-pu3HUYeCcKHEe XapaKTEPUCTUKH MPOIlecca MepeMeIIeHUs] HEHTPOHOB
(JIaboparopuas paboTta)
2. OCOOCHHOCTH TIPOCTPAHCTBEHHO-3HEPTETHUECKOTO PACIIpe/Ie/ICHIsI HEHTPOHOB B cpeliax
(JTaboparopuas padoTta)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp NeS)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW»

B numiom BeICTaBIsIETCS OLICHKA 32 8§ CEMECTP.

IIpumeuyanue: OLeHOYHbIE MAaTEpUAIbI 110 TUCLMILIIMHE IPUBEICHBI B (DOH/IE€ OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. baitbakos, B. JI. ®u3uka siepHbIX peakTopoB : yueOHoe mocoOue JiIst By30B 110 HAIIPaBICHHIO
"Snepnast sHepreTuka u remnodusuka” / B. /1. baitbakos, Hau. uccnen. yu-t "MOU" . — M. : Uzn-
Bo MOU, 2016 . — 420 c. - ISBN 978-5-7046-1793-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8725;

2. BBDOP-1000: ¢usznueckue 0CHOBBI IKCILTyaTaIllH, siZIEPHOE TOIUIUBO, Oe30macHOCTh / A. M.
Adpos, u ap. — M. : Jloroc, 2006 . — 488 c. - ISBN 5-9870413-7-6 .;

3. bapronowmeii, I'. I'. CoopHuk 3anau o kypcy "®dusnka saepHeix peakropos” / I'. I'. bapronomeii ;
Pen. b. A. llementbeB ; Mock. suepr. un-t (MOU) . — 1993 . —36 ¢. : 2.00 ,;

4. JJTabopartopusie paboThI 0 Kypcy "SnepHas u HeiTpoHHas ¢usuka": MccnenoBanne HEUTPOHHO-
¢u3nueckux cBOCTB peakTopHbIx MatepuanoB / M. C. Anxyros, B. /I. baiibakos, Mock. 3Hepr.
uH-T (MDOWN), Kad. atomubIx snexktpoctanimii . — M. : MOU, 1981 . — 28 c..

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTrpamm;

2. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

3. MathCad.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

cONO Ol A~ WN -

. OBC Jlans - https://e.lanbook.com/
. Hayunas s;1ekTpoHHasi oudamoreka - https://elibrary.ru/
. baza nannbix Web of Science - http://webofscience.com/
. ba3za mannbix Scopus - http://www.scopus.com
. HannoHanbHasi 3J1eKTpoHHAas oubmoreka - https://rusneb.ru/

. DaektponHasi ondauoreka MOU (36 MDM) - http://elib.mpei.ru/login.php

. ITopTan oTkpeIThIX 1aHHBIX Poccuiickoii @enepanun - https://data.gov.ru

. ba3a oTKpbBITBIX JaHHBIX MUHHMCTEPCTBA TPY/AA U COUMAJILHOM 321 Thl PD -
https://rosmintrud.ru/opendata

9. ba3a oTKpBITHIX JaHHBIX NPO¢ecCHOHATBHBIX CTAHIAPTOB MUHHUCTEPCTBA TPYAA U
conuaabHoii 3aumThl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a OoTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -

http://www.economy.gov.ru

11. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata

12. HanmoHabHbBI# MOPTAJ OHJIAlH 00yuenus «OTKpbITOE 00pa3oBanuey - https://openedu.ru
13. Opunnanbubiii caiit @e1epaabHOI0 areHTCTBA M0 TEXHUYECKOMY PeryJInpoBaHUIO U
MmetpoJioruu - http://protect.gost.ru/
14. OTkpbITas ynuBepcuterckas nHgpopmannonHas cucrema «POCCHUSD» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeeHus Homep ayauropun, OcHamenne
HAMMEHOBaHHUe
VYyebHble ayIUTOPUU IJIS T-320, Yuebnas CTOJI, CTYJI, MYJIbTUMEIUIHBINA TPOEKTOP,
MPOBEACHUS JIEKIIMOHHBIX ayIUTOpUs 9KpaH, J0CKa MapKepHasi, KOMIbIOTEP

3aHATHI U TEKYIIETO
KOHTPOJIA

MEPCOHAIIbHBIN

Y4eOHble ayAUTOpUU IS
MIPOBEICHUS TIPAKTHIECKUX
3ansatuii, KP u KII

T-305, YueOnas
ayIUTOpHS

CTOJI, CTYJI, KOMIIBIOTEPHAs CETh C
BBIXOZIOM B UHTEpHET, MYJIbTUMETUIHBII
IIPOEKTOP, IKPaH, TOCKa MapKepHast

VY4eOHble ayAUuTOpUU JIs
POBEICHUS
71a00pATOPHBIX 3aHATUN

T-217, YueOHas
nabopaTopus
HEUTPOHHOU (DU3HKHU

CTOJI, CTYJI, IKad, TyMOa, KOMIIBIOTEP
NEPCOHAIBHBIHN, IPUHTEP

VY4ebHble ayIUTOPUH IS

T-305, YueOnas

CTOJI, CTYJI, KOMIIBXOTCPHAA CCTh C

[IPOBECHUS ayAuTOpUs BBIX0JI0M B MIHTE€pHET, MyJIbTUMEIUHHBIN
MIPOMEKYTOUHON MIPOEKTOP, IKPaH, 10CKa MapKepHas
aTTecTanuu
ITomemenus mis HTB-303, CTOJI KOMITBIOTEPHBIH, CTYJI, CTOJ
CaMOCTOSITEIbHOU PabOThI KomnerorepHbrit MMMCHEMEHHBIHN, BEMIAJIKA JUIS OJIEK I,

YUTaIbHBIN 341

KOMIIBIOTEPHAs CETh C BBIXOJOM B
HHTepHeT, KOMIIBIOTED NEPCOHAIBHBIN,
IIPUHTEDP, KOHIULUOHED

ITomemenus s
KOHCYJIbTUPOBAHUS

T-305, YueOnas
ayuTOpus

CTOJ, CTYJI, KOMIIBIOTEPHAsS CETh C
BBIXOZOM B IHTEpHET, MyJIbTUMEIUIHBII
MPOEKTOP, IKPaH, I0CKa MapKepHasi

ITomemenus s XpaHCHUA

T-317, Ilomemenue

CTOJ, CTYI, Kad, TyMOa, KOMIbIOTEPHAS

000opyI0BaHUs U Y4€OHOTO y4eOHO- CEeTh C BBIXOJI0M B MIHTEpHET, KOMIBIOTEP
WHBEHTapSI BCIIOMOTATEILHOTO MIEPCOHAIBHBIN, IPUHTEP
nepcoHana

11




12



IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Teopus niepeHoca HEUTPOHOB

(Ha3BaHME AUCIMILIMHBI)
8 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 JIuddy3us monosreprerudeckux HeHTpoHoB (KoHTposibHas paboTa)

KM-2 3amesieHne HEUTPOHOB B OECKOHEUHBIX TOMOTEHHBIX cpenax (KoHTposbHas pabora)

KM-3 OcoGeHHocTH IPpOCTPaHCTBEHHO-3HEPIreTHUECKOI0 pacipeeNieH!s] HEUTPOHOB B cpeiax
(JTaboparopuas paboTta)

KM-4 HeiitponHo-bu3ndecKkue XapaKTepUCTUKH TIpoliecca epemenieHus: HenTpoHnos (JlabopartopHas
pabora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

WNnpnexc KM-1 | KM-2 | KM-3 | KM-4
Howep Paznen qucuumimHbl KM:
pasnena AT el Henens 4 8 12 14
KM:
1 Juddy3us MOHOIHEPTETUUECKUX HEUTPOHOB
11 Juddy3ns MOHOIHEPTETUYECKIX HEUTPOHOB + +
2 3aMme/yIeHre HEHTPOHOB B OECKOHEYHBIX Cpeslax
2.1 3aMme/yIeHre HEHTPOHOB B OECKOHEYHBIX Cpesiax +
3 ITpocTpaHCTBEHHO-2HEPTETUYECKOE PACTIPEACIIEHUE
HEHUTPOHOB
31 ITpocTpaHCTBEHHO-2HEPTETUYECKOE PACTIPEACIICHUE + +
' HEHUTPOHOB
Bec KM, %: | 25 25 25 25
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