MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuaibHocTh: 14.03.01 AnepHas 3HepreTuka u Temjiogpu3nka
HaumeHoBaHune 06pa3oBaTe/bHOI NPOrPaMMBbI: ATOMHBIE 3JIEKTPOCTAHIMH H YCTAHOBKH
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
SIAEPHASI U HEUTPOHHAS ®U3UKA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUTH

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

7 cemecTp - 64 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

7 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

7 cemecTp - 81,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
IlepexpecTHbIii onpoc
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;
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M.C. XBocToBa




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Leap ocBoeHust AMCUMIIMHDI. [{eab OCBOEHUS TUCUUIUIMHBI 3aKI0YACTCA B U3YUYCHUE SICPHBIX
¥ HEUTPOHHO-(U3NIECKUX TPOLIECCOB MPUMEHUTEIHHO K SIIEPHBIM PEAaKTOpPaM U MPUOOpPETeHUE HABBIKOB
pelIeHus 3a1ay I pa3IuyHbIX IIPOLIECCOB..
3agauu AMCHMIIMHBI
- I3y4YCHHE IIEMEHTOB KBAHTOBOW MEXaHUKU;
- U3y4EHHE AJCPHBIX U HEUTPOHHO-(DM3NIECKHUX MPOLIECCOB, HMEIOLINX MECTO B SICPHBIX
peaxTopax pas3jIMYHbIX TUIIOB;

- IpUOOPETEHNE HABBIKOB HCII0JIb30BAHUS Pa3IMUHBIX METOJOB PELICHU 33/1a4 110 SIAEPHON U

HEUTPOHHOU (DU3HUKE;

- IPUOOPETEHNE IEPBUYHBIX HABBIKOB MPUHSITHS U 000CHOBAHMS KOHKPETHBIX TEXHUYECKUX
pelieHuit Ipyu KOHCTPYHUPOBAHUH 3JIEMEHTOB PEAKTOPOB.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[1K-2 CriocobeH mpoBOIUTh
pacyeThl XapaKTEPUCTHK
MIPOIIECCOB, MMPOTEKAIOIINX B
KOHKPETHBIX TEXHUYECKUX
YCTPOMCTBAX M ammapaTax
ADC u npyrux
SHEPreTUYECKUX YCTAHOBOK

N-1nk-2 demoHcTpupyet
YMEHHE HCITOJIb30BAHUS
CTaHJAPTHBIX METOUK
pacueToB XapaKTEPUCTUK
MPOIIECCOB MPOTEKAIOIINX B
obopynoBanuu ADC

3HaThb.
- DJIEMEHTHI KBAaHTOBOM MEXaHMKHU.

[IK-2 Cniocoben npoBouTh
pacueTsl XapaKTEpUCTHK
IPOLIECCOB, TPOTEKAIOIINX B
KOHKPETHBIX TEXHUYECKHUX
YCTPOMCTBAX U anmaparax
ADC u npyrux
SHEPreTUYEeCKUX YCTaHOBOK

N/I-2nix-2 lemoncTpupyer
BJIaJICHHE HAaBBIKOM I1OMCKa,
cucTeMarusalnuu u o0paboTku
CIPABOYHBIX JAHHBIX U MHOM
nH(popMaluu HeoOXOUMON
JUIS BBITIOJIHEHUSI pacyeToOB U
MIPOBE/ICHUS SKCIIEPUMEHTOB

YMETB:
- AHAJIM3UPOBATh 3aBUCUMOCTH CEYEHUI
B3aMMOJICUCTBUSI HEUTPOHOB B PA3JIMUHBIX
OHEPTCTUICCKUX 001acTax AJIg PA3JIMIHBIX
HYKJIUJIOB.

[TK-3 Cnioco6eH K y4acTuio
B DKCIUTyaTalluy U
MPOEKTUPOBAHUU
OCHOBHOT'O 000pYyJOBaHMs
ATOMHBIX AJIEKTPOCTAHIIUN
U JIPYTUX SHEPTreTHICCKIX
YCTAHOBOK C Y4ETOM
9KOJIOTHYECKUX TpeOOBaHUMN
U obecrieueHus: 0e30macHon
paboTsl

N-1nk-3 3HaeT NpUHIUIIBI
paboThl, KOMIIOHOBKY U
buznyeckue 0COOEHHOCTH
PEaKTOPHBIX YCTAHOBOK
Pa3ITUYHBIX THITOB

3HATh!
- si/lepHble U HEUTPOHHO-(pU3NUECcKHe
MIPOLIECCHI, TPOUCXOASIINE B SACPHBIX
peaxkTopax.

[1K-3 Cnioco6eH k yyacTuio
B DKCIUTyaTaIluy 1
IPOEKTUPOBAHUU
OCHOBHOTO 000pYyOBaHMs
ATOMHBIX 3JIEKTPOCTAHIIUN
U IPYTUX DHEPTeTUIECKUX
YCTAHOBOK C Y4E€TOM
9KOJIOTHYECKUX TpeOOBaHUM

N-41k-3 JemMoHCTpHpPYET
IOHUMaHHE TIPOIIECCOB,
NPOUCXOAIINX B
obopynoBanuu ADC u ux
BJIMSIHUS HA KOHCTPYKTHBHBIC
0COOEHHOCTH

YMETB:
- BBIIIOJIHATD PACU€ThI I Pa3InYHbIX

SJIEPHBIX PEAKIIM.




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

U oOecrieueHus 0€30I1acCHON
paboTsl

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuuninHa OTHOCUTCSA K OCHOBHOM MpodeccroHalibHO 00pa3oBaTenbHON NporpaMMe ATOMHBIE
JeKTpocTaHMM W ycTtaHoBku (nanmee — OIIOIl), wampaienuss noxaroroBku 14.03.01 Snepnas
JHEpreTHKa U Terio(usuKka, ypoBeHb 00pa3oBaHus: BhIcIee 00pa3oBaHue - OakalaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMCHHSIM:

- 3HaTh OCHOBHBIE 3aKOHBI (PU3UKU aTOMHOI'O SIpa U 3JIEMEHTapHBIX YACTHIL

- 3HaTh JIEMEHTHI Teopuu AU PepeHInanbHBIX YpaBHEHHH B YaCTHBIX MMPOU3BOIHBIX B 00bEME,
JIOCTATOYHOM JUJIsl U3yYEHUs €CTECTBEHHOHAYYHBIX U TEXHUYECKUX IUCLHUILINH

- YMETh NPUMEHSTH (hyHIaMEHTAIbHbIC 3HAHUS ISl pEIISHHs 3a/1a4 TPUMEHUTEIHHO K PeaTbHBIM
poreccam

PesynbTarel 00y4ueHus, MOTYYCHHBIE TIPU OCBOSHUH JUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




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 OeMeHTHl KBaHTOBOH 20 7 8 - 4 - - - - - 8 - IlodzomogKa K neKyuiemy KOHmpoio:
MEXaHUKH [ToBTOpEeHue MaTepuaa no paszaety
11 OeMeHTHl KBaHTOBOH 20 8 - 4 - - - - - 8 - "DneMeHTH KBaHTOBOM MEXaHUKHU"
MEXaHUKH Ilo020mo8Ka K npaKkmu4eckum 3aHAmuam:
N3yyenne Matepuana no pazaeny "IJIeMeHThbI
KBAHTOBOI MeXaHUKH'" MMOJTOTOBKA K
BBITIOJTHEHHIO 33/1aHUH Ha MPAKTHIECKUX
3aHATHAX
Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"DJ1IeMeHThl KBAHTOBOM MeXaHUKHU"
H3yuenue mamepuanog 1umepamypHbix
UCHMOYHUKOG:
[1], ctp. 479 - 493
[2], cTp. 351 - 547
[4], ctp. 1-30
[7], ctp. 430-489
2 Snepras ¢pusnka 58 26 - 12 - - - - - 20 - Ilodzomoeka K meKyuiemy KOHmMPOJiio:
2.1 Snepuas ¢pusnka 58 26 - 12 - - - - - 20 - IToBTOpenne maTepuana no pasaeny "Anepnas

¢dusuka”

Ilod20mogKa K npaKmuyeckum 3aHAMUAM:
W3yuenne maTepuana no pasgeny "Anepnas
¢u3mKa" MOJroTOBKA K BBHIIIOJIHEHUIO 3aJaHuI
Ha MPAKTHYECKHUX 3aHATHAX
Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: VI3ydaenue
JIOTIOJTHUTEIHHOTO MaTepraia 1o pasaerry
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"Snepnas puznka"
H3zyuenue mamepuanog iumepamypHyix
UCHOYHUKOG:

[4], cTp. 30 -82

Hefitpornas ¢usuxa

40

22

14

Iloozomoska K meKkyuiemy KOHmMpOoJiio:

3.1

Hefitpornas pusuxa

40

22

14

IToBTOpEHNE MaTepuana Mo pasaety
"Heiirponnas ¢usuka"

I10020mo6Ka K npaKmu4eckum 3auAMuaM:
Wzyuenne maTepuana mo paszgeny "HelirporHas
¢u3mKa" MOArOTOBKA K BRIITOJHEHUIO 3aJaHUN
Ha MPaKTUYCCKUX 3aHATUAX
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTEJIBHOTO MaTepHaia 1o pasjieny
"HeiitponHas ¢pusmka"

H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOG:

[3], cTp. 3 -32
[6], cTp. 4 -70

Henenue saep

26

(o]

12

Iloozomoeka K meKyuiemy KOHmMpOoJiio:

4.1

Henenue saep

26

12

[ToBTOpEeHne Marepuana no pasaeny "Jenenue
sep”

Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
Nzydenne matepuana no pazaeny "Jlenenue
simep" MOATOTOBKA K BBITIOJHEHHIO 3aJaHHI Ha
MIPAKTUYECKUX 3aHATUAX

CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"lenenue siaep"

H3yuenue mamepuanog aumepamypHsix
UCHIOUHUKOB:

[3], cTp. 3 - 32
[5], ctp. 3 - 30

DK3aMeH

36.0

0.5

33.5

Bcero 3a ceMmecTp

180.0

64

32

0.5

48

335

Hroro 3a cemectp

180.0

64

32

0.5




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IIpoekTam/paboram; ['K- rpymmoBsie KOHCYIbTAIlMK MO pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Dnemenmol k86aHMOBOU MEXAHUKU

1.1. DnemeHThI KBAaHTOBOM MEXaHUKHU

PazBuTHE mpeacTaBIeHUi O CTPOCHUH aToMa U siApa. MexaHuKa OBICTPOABIIKYIIUXCS YaCTHII.
OcHoBBI KBaHTOBOM MexaHuku. ['mmoreza Ilmanka. KopryckynspHo-BoJIHOBOM mayanusm. [[nuHa
BonHBl Je bpoina. [lpunuun weompenenénHoctu [eiizenOepra. BomHoBas ¢yHkimus u eé
BEpPOSTHOCTHBIA cMmbIca. YpaBHeHue Illpenunrepa. Craumonapueie cocrosiHus. lIpencraBnenus
JUHAMHUYECKUX TIEPEMEHHBIX JIMHEWHBIMU CaMOCOIPSKEHHBIMU orepatopamu. KBaHTOBaHMe
SHEPIHM B 3aMKHYThIX cucrteMax. KBaHtoBble unciia. COCTOSIHUS 4acTHUIbI B LEHTPAJIBHOM I10JIE
cui.  Omepatop MoMeHTa uMmnyinbca. BogoponomonoOueii arom. CuUMMeTpUYHBIE U
AHTUCHMMETPUYHbIE KBAaHTOBO-MeXaHnueckue cuctemsl. [Ipunnun [Taymnu..

2. Hoepnas puszuxa

2.1. SInepnas pusuka

OcHoBHI sinepHOil ¢u3uku. [IpoToH-HEUTpPOHHAS MOAENH sSapa. EMUHHUIBI U3MEpeHus saepHO-
dbuznueckux BenuuuH. Paguyc spa. 3apsa sapa v macca siipa. DHEPTUs CBSI3U M yCTOMYUBOCTD
anep. DHEeprusi CUHTEe3a U AelieHusl. DHEprus CBSA3U HEHUTpoHa. SnepHblie cuibl. Moaenu saepHbIX
cun. KanenbHast Mozaens syipa. CriiH M OpOUTAIBHBIN MOMEHT sapa. Poins opOUTanbHOrO MOMEHTA
aapa B ANEPHBIX B3auMoJeHCcTBUAX. PanuoaktuBHble sapa. OCHOBHBIE XapaKTEPUCTUKU
PaaMOAKTUBHBIX sAep. Buasl paanoakTuBHOro pacnajga. PaamoakTuBHBIE ceMeicTBa. 3aKOHBI
paavoakTUBHOrO pacmnajga. lckyccTBeHHas paauoakTUBHOCTh. HakomyieHue HOBBIX —sizep.
B3auMozeiicTBue U3IIydeHHs C BEIIECTBOM. SlpepHble peakuuu. 3aKOHbl COXPAHEHHUS B SIIEPHBIX
B3aUMOJICUCTBUSAX. DHEpPreTuueckas cxema SAepHOM peakiuu. Monens peakuuu, UIymend udepes
cTaauio oOpa3oBaHHMs cocTaBHOro sjpa. Kananel pacmaga coctaBHoro sapa. [lomnele u
napuuajgbHble MIMPUHBI ypoBHEH. CpelnHee pacCTOSHME MEXAY YPOBHSAMHU siapa. OHEprus
BO30YKJI€HHsI COCTaBHOTO si/jpa. IMIyIbCHBIE JUarpaMMbl paccesHUS U SJIepHON peaklny. .

3. Heumponnas cduszuka

3.1. HeiiTponHas ¢usnka

OcHoBHble NOHATUSA. [ITOTHOCTH U TUIOTHOCTBH MOTOKA HEUTPOHOB. CKOPOCTH B3aMMOJEHCTBHUSL.
Mukpockonuyeckue U MaKpoCKOITM4eckue ceueHus. SnepHas miuotHocTs. Kiaccudukanus saep no
MacCOBBIM 4YHCJIaM U HEHUTPOHOB MO 3HEeprusiM. OCHOBHbBIE XapaKTEPUCTUKH U KOHCTPYKTHBHbIE
0COOEHHOCTH HCTOYHHMKOB HEHTPOHOB. BbIxon HeHTpoHOB. PaanoakTHBHBIE HCTOYHHKH.
[TosryueHne HEHTPOHOB C MOMOILBIO ycKopuTeneil. PeakTop nctouHuk HEUTpOHOB. CrIEKTpOMETpHS
¥ MOHOXpPOMATH3allMs HEUTPOHOB. MexaHmdeckuil MOHOXpoMaTop. MeTol BpeMEHH NpOoJETa.
Kpucrannnueckuii MOHOXpoMmaTop M KpUCTauIMUecKuid ¢uiabTp. CHEKTpOMETp Ha MPOTOHaX
otnauu. CeueHne 0Opa3oBaHUs COCTABHOIO sjpa B 001aCTH ObICTPBIX HEUTPOHOB. OCHOBHBIE BUIbI
B3aMMOJICHCTBHS OBICTPBIX HEUTPOHOB C siapaMu. [lonHOE ceueHue, MeTo ] MPOIycKaHus. YIpyroe
paccesiHue OBICTPBIX HEHTPOHOB. YTJIOBOE pacmpeseseHe HEUTPOHOB B CUCTEME LIEHTPa MHEPLUU
U JabopaTopHOU cucTeMe KoopauHat. Heympyroe paccesHue OBICTPBIX HEHTPOHOB, METOIBI
u3Mepenusi. CedueHue aeneHus B ObICTpoll oOimacTu. Ponb OTAENIBHBIX MPOLECCOB B peakTopax.
®opmynsl bpelita-Buraepa aiis n30JMpOBaHHOTO YPOBHSI COCTABHOTO siipa. CTaTHCTUYECKHM BeC.
OcHOBHBIE BHJIbI B3aUMOJICHCTBHSA B pe30HaHCHOM 06sacTu. OcOOEHHOCTH METO/1a MPOIyCKaHUs B
pe3oHaHcHOM obsacTu. [lomHOE ceueHne B3aMMOeCTBUS PE30HAHCHBIX HEUTPOHOB. 3aBUCUMOCTHU
[IapaMeTPOB PE30HAHCOB OT YHEPTUU HEMTPOHOB U MACCOBOI'0 YMCJIA sApa-MUILLIEHU IS IIPOLIECCOB
YOPYroro pe30HAaHCHOTO pacCesHUs, paJAUallMOHHOTO 3axBara W JeleHUsA. Y CpeOHEHHBIE
3ppeKTUBHbIE CceYeHHs. Pe30HaHCHBIH UWHTErpan. AHAJINW3 OKCIEPUMEHTAJIbHBIX JaHHBIX.
CpaBHeHHE BEpOATHOCTEW TMPOILIECCOB paJWallMOHHOrO 3axBaTa. JleneHus M pe3oHaAHCHOTO
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paccestHUsI 171 JIETKUX CPEHUX U TKENBIX siaep. [lapaMeTpbl epBbIX pe30HAHCOB U PE30HAHCHBIE
VHTETPpaJIbl YETHBIX W HEUYETHBIX JENAIIUXCS AAep. YUYET BIMAHUA TEIUIOBOTO ABWXKCHHS SIEP.
JonmuiepoBckasi mupuHa ypoBHS. Bnusaue sddexra Honmuepa Ha ¢usuky peakropa. Crekrtp
TEIUIOBBIX HEUTPOHOB. CedyeHue oOpa3oBaHHE COCTABHOIO sipa B 00JACTHU TEIUIOBBIX HEUTPOHOB.
OcHoBHbBIE BH[bl B3aUMOJICHCTBUS TEIIOBBIX HEUTPOHOB ¢ sanpamu. [lonHoe ceuenue. CeueHue
pagualMoHHOro 3axBara W jeneHus. 3akoH 1/V. CeyeHue NOTEHIMAJIBHOI'O pacCesHUs, €ro
3aBUCHMOCTb OT MAcCOBOI'O YHUCJA sAJpa U DHEPrMM HEUTPOHOB. BiMsHME XMMHYECKUX CBS3EU
aToMoB. BoiHOBBIE 3((eKThl npu B3auMOJEHCTBUM HEHTPOHOB HU3KHUX SHEPIUH C BEILECTBOM.
OcHOBHBIE 3aKOHOMEPHOCTH B3aUMOJICHCTBUSI HEUTPOHOB C SIpaMU B PA3JIMYHBIX SHEPIeTUUECKUX
obnacTsax. AHaJuM3 3TUX B3aUMOJEHCTBUI OT MacCOBOIO YMCIA AJEp U SHEPrUU HEUTPOHOB. Poib
OTJIENbHBIX IPOLIECCOB AJIs JETKUX, CPEOHUX U TSDKENBIX SAIEp B Pa3IMYHBIX SHEPreTHUECKUX
o0nacTsx..

4. Jlenenue sdep

4.1. lenenue saep

Mexanu3m peakiuu aenenus. Jlensumecs U cbipbeBble HYKIUbI. CTaauu mpolecca JeIeHHUs.
DOHeprus AeyeHus U €€ cocTaBiisitolue. AcuMMeTpus AeseHus. OCKOJIKU JeJIEHUsS U UX CBOMCTBA.
[IponykTel peakiuu nenenus. bera-pacnan npoayktoB aeneHus. OCTaTOYHOE SHEPTOBBIICICHHE.
MrHoBeHHbIE M 3ama3/blBaloONIMe HEHUTpOoHBI. ['amMMma-u3lydeHue, COMPOBOXKAAIOIIEE IMPOLEce
nenenus. HelTpoHHO-(u3nuecKkne XapaKTepUCTHKH JICISIIIAXCS SIIep. .

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Onpenenenune ko3 dunmenta quddy3HOro oTpaskeHus TEIUIOBBIX HEHTPOHOB. ;
2. ®opmyna bpeiita-Buruepa.;
3. Onpenenenue ce4eHUs paJualliOHHOIO 3aXBaTa TEIIOBBIX HEUTPOHOB I BOAOPO/A.;
4. 3yuyeHne NpoCTPaHCTBEHHOTO PaclpeeNICHUs] Pe30HAHCHBIX M TEIIOBBIX HEHTPOHOB B
BOJIE.;
5. lccnenoBanue MpoueccoB HAKOIJIEHUS U paclazia pPaJuOaKTUBHBIX SAEp.;
6. Pacuér snepruu nenenus saep.;
7. Onpenenenne ONTUMAIBLHOIO BpEMEHH CYETa aKTUBHOCTH € YYETOM (hOHa.;
8. Ompenenenue MOTOKa HEUTPOHOB 10 pe3yabTaTaM aKTHBAIUU. ;
9. 3aKOHBI COXpaHEHUS B SAEPHBIX PEAKIUAX. JHEPTUS PEAKLINH. ;
10. DHeprus cBs3M sSApa.;
11. [IpoxoxeHne yacTuilsl uepes 6apbep (IMy) KOHEUHOM IIMPUHBL..;
12. TIpoxoskIeHHEe YaCTHUIIbI Yepe3 MoTyOeCKOHEUHBIN O0apbep.;
13. Pacuér sHepruu pairoakTUBHOTO pacnaaa s HEUTPOHHOTO UCTOYHHUKA.;
14. HakomnneHnue UCKyCCTBEHHOM paJiMOaKTHBHOCTH.;
15. 3akoHBI palOaKTUBHOTO pacnana.;
16. PenaruBusm. [Ipenensl MpUMEHMMOCTH KIACCUYECKUX COOTHOIIECHHUH. .

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO
3.5 KoncyabTanumu

I pynnosvie Koucyrbmayuu no Da3()€]laﬂ/l Oucuunﬂquz (FK)

1. OO6cyxnaeHue MaTepHualioB Mo KericaM pasjena "DJIeMeHThl KBAaHTOBOW MEXaHHUKHU"
2. OOcyxaeHne MaTepHajIoB Mo Keiicam pasziena "SnepHas Gpusuka'
3. OOcyxaeHue MaTepralioB 1o keiicam paszzaena "HelitponHas ¢pusuka"



4. OOcyxaeHne MaTepualoB 1o Keiicam pasnena "Jlenenue saep"
Texywuii koumpons (TK)

1. KoncynbTanuy HampaBJICHbl HA MOJTYYEHUE WHIUBUIYAIBHOTO 3aJaHUS IS BBHITOJIHEHUS
KOHTPOJIBHBIX MEPONPUATHM MO pazaeny "DIeMeHTbl KBAaHTOBOM MEXaHUKH"
2. KoHcynbranuu HampaBlieHbI HA MOJYYCHUE WHIAWNBUAYAIBHOTO 3aJIaHUS JJIS BBITIOJTHEHUS
Yy y4 Y
KOHTPOJIBHBIX MEPOTIPUATHH 110 pazaeny "SAnepHas ¢usuxa"
3. KoHcynbranuu HampaBJIeHbl Ha MOTYYCHHE WHIUBUIYATHHOTO 3aJaHUS JUISl BBITOJHEHUS
Yy y4 Y
KOHTPOJIBHBIX MEPOTIPUATUH 110 pazaeny "Helirponnas ¢puzuka"
4. KoHcynbTaluu HarpasjeHbl Ha MOJYYCHUE UHAUBUAYAIBLHOTO 3a/JaHUs JJI BBINOJIHEHUS
KOHTPOJIbHBIX MEpONpusATUil o pazaeny "Jlenenue suep"

3.6 TemaTuka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JUACIUILINHBI (B

O1eHOYHOE CPEIICTBO
(T ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3YAbTaThl 00YUYEHUs MO TUCIUILINHE Konpr
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB COOT];e?lT ;3 i€
1] 2[3]4

3HaTh:

3JIEMEHTBI KBAHTOBOW MEXaHUKHU V-1 + HeperecTHHﬁ ompoc/DIIEMEHTBI
KBAHTOBOW MEXaHUKHU

sJIepHbIE U HEUTPOHHO-(PU3UUECKHE MPOLIECCHI, TPOUCXOISIINE B [TepexpectHslii onpoc/Jlenenue

SIIEPHBIX peaKkTopax WL N N sanep
[TepexpecTHsiit onpoc/HelTponHast
¢duznka

Ymern:

aHAJIM3UPOBATh 3aBUCUMOCTH CEUYEHUN B3aUMOJCICTBUS HEUTPOHOB B VT-2mc2 + [TepexpectHsrii onpoc/HeittponHas

Pa3IMYHBIX SHEPTETUUECKHUX 00JIACTAX JJIA PA3IMYHBIX HYKIUIOB ¢busnka

BBITIOJIHATH PACUETHI ISl PA3IMYHBIX SIACPHBIX pPEeaKIIUil V-4 + KonTponbnast pabota/Snepnas

¢duznka
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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 peanmuzanuu: [TuceMeHnHas padbota
1. SAnepuas pusuka (KorrponsHas pabora)

®dopma peanmszainuu: YcTHas Gpopma
1. Henenwne saep (IlepexpecTHsliii orpoc)
2. Heiirponnas ¢usuka (IlepexkpecTHbIi ompoc)
3. DnemenTsl KBaHTOBOM MexaHuku (IIepexpecTHblil orpoc)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Oxzamen (Cemecmp Ne7)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM 0 OaIbHO-PEUTHHTOBOM CHUCTEME IS
crynenroB HUY «MOW»

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTP.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. O6mias ¢usuka : yueOHOE mocoOue JIIst By30B 110 TEXHUUYECKHM HAIPABJICHUSAM U
crenuansHocTsM / A. H. Bapasa, M. K. I'yokun, /1. A. UBanos, [u ap.] ; Pen. B. M. benokonsiTos.
— M. : U3parensckuii oM MOU, 2010. — 506 ¢. — ISBN 978-5-383-00272-8.
http://elib.mpei.ru/elib/view.php?id=4185;

2. Mengenes, b. B. Hauana treopetnueckoii ¢puznku. MexaHuka, Teopus MOJIs, SIEMEHTHI
KBaHTOBOI MEXaHUKH : yueOHOe nocolue AJis By30B 10 (PU3UKO-TEXHUUYECKUM U UHKEHEPHO-
(bu3nUecKuM HarpaBlieHUsM U ciennanbHocTsaM / b. B. MenBenes. — 2-e uzn., ucnp. u gon. — M. :
®uzmatiut, 2007. — 600 c. — (PynnameHTanbHas U npukiaagHas gusuka). — ISBN 978-5-922107-
70-9,

3. AnxytoB, M. C. PannoakTUBHOCTb U HEUTPOHHO-PU3NYECKUI 3KciepuMeHT. JlabopaTtopHbIit
NPaKTUKYM : yueOHoe rmocodue no aucuuruinte "SnepHas n HeTpoHHast pusuka" no
CIENUaTLHOCTH "ATOMHBIE DJIEKTpUUeCKHe cTaHuu U yctaHoBku" / M. C. Anxyros, B. 1.
baiibakoB, Mock. anepr. un-T (MOU TVY). — M. : U3natensckuii nom MOU, 2010. — 44 c. — ISBN
978-5-383-00449-4.

http://elib.mpei.ru/elib/view.php?id=1478;

4. AnxytoB, M. C. DrieMeHTHI KBAaHTOBOW MeXaHUKU. SnepHas ¢pusnka: Yuednoe mocodue / M. C.
Anxyros ; Pen. I'. I'. Bapronomeit ; Mock. sHepr. ua-t (MOH). — 1993. — 87 c.
http://elib.mpei.ru/elib/view.php?id=7793;

5. AnxytoB, M. C. [lenenue sinep : YuebHoe nmocobue no kypey "SAnepnas u HeiirponHas ¢puzuka "
/ M. C. AnxyroB, Mock. suepr. ua-T (MOU TVY). — M. : U3a-Bo MOU, 1999. — 32 c. — ISBN 5-
7046-0475-7 : 2.50.;
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6. AnxytoB, M. C. YuyeOnoe nocobue o xypcy "Snepnas u HeiiTponHas ¢usuka": Heiirponnas
¢usuka / M. C. Anxyros ; Pen. I'. I'. Bapromnometii ; Mock. suepr. ua-t (MOU). — M. : U3n-Bo

MOMU, 1978. - 74 c.;

7. Epodeera I'. B., Kproukos 1O. 10., Cxisapora E. A., Uepnos U. I1.- "ATtomHas u siaepHas
¢dusuka. DnemeHTs KBaHTOBOM MexaHuku'" Y. 4, U3narensctBo: "TITY", Tomck, 2012 - (133 ¢.)
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=10280.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;

2. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

3. SmathStudio.

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaTIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTckas 6u0JM0TEKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. DaexkTponnasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep ayauropun, OcHaenue
HAaHMEHOBAaHHE
Y4eOHble ayAUTOpUU IS T-320, YueOnas CTOJI, CTYJI, MYJIbTUMEIUMHBIN ITPOEKTOP,
MPOBEICHUS JIEKIIMOHHBIX ayAUTOpHUs JKpaH, 10CKa MapKepHasi, KOMIIbIOTED

3aHATUH U TEKYIIEro
KOHTPOJIS

TIEPCOHATBHBIN

VY4eOHble ayaAuTOpUn JUIs
IPOBEIECHUS MPAKTUUECKUX
3aasatuit, KP u KII

T-305, YyeOnas
ayIuTOpus

CTOJ, CTYJI, KOMIIBIOTEPHAs CETh C
BBIX0J0M B MIHTEpHET, MyJIbTUMEUWHBIN
MPOEKTOP, IKPAH, TI0CKAa MapKEepHAsI

VY4ebHble ayIUTOPUH IS
IIPOBEICHUS
IIPOMEKYTOUHON
aTTecTaluuu

T-305, YueOnas
ayIUTOpHS

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

ITomemenus aas
CaMOCTOSITENIbHOM pabOThI

HTB-303, JleknuoHHas
ayIUTOPUS

CTOJI KOMIIBIOTEPHBIN, CTYJI, CTOJI
IIACbMEHHBIN, BEIIAJIKA I OJEXKIbI,
KOMIIBIOTEPHAs! CETh C BBIXOZOM B
HHTepHeT, KOMIIBIOTEDP NEPCOHAIBHBIN,
IIPUHTEDP, KOHIULIUOHED

ITomemenus s
KOHCYJIbTUPOBAHUS

T-305, YueOnas
ayIuTOpus

CTOJ, CTYJI, KOMIIBIOTEPHAsS CETh C
BBIX0J0M B MIHTEpHET, MyJIbTUMEAUUHBIN
MPOEKTOP, IKPaH, I0CKa MapKepHasi

[TomemeHus st XpaHEHUS
000opyI0oBaHUs U Y4€OHOTO
WHBEHTapSI

T-317, Ilomemenue
y4eOHO-
BCIIOMOTATEJILHOTO
nepcoHasna

CTOJ, CTYI, Kad, TyMOa, KOMIbIOTEPHAS
CeTh C BbIXOZIOM B MIHTEpHET, KOMIBIOTED
NIEPCOHAJIbHBIN, IPUHTEP
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BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

SnepHast u HEUTpoHHAs PU3HKA

IIpunoxenne A

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1 DOnementsl kBanTOBOM MexaHuku ([lepexpecTHsIit ompoc)

KM-2 Snepnas ¢pusuka (KonrpoapHas pabora)
KM-3 Heiitponnas ¢usuka (IlepekpecTHblii onpoc)
KM-4  Jlenenue sinep (IlepexkpectHblii onpoc)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nunexc KM-1 KM-2 KM-3 KM-4
Howep Paznen aucuumuimabl KM:
paszena AT AER Henens 4 8 12 15
KM:
1 DJIeEMEHTEI KBAHTOBOM MEXAHUKHU
1.1 DJIeEMEHTHI KBAHTOBOM MEXAHUKHU +
2 SAnepuas ¢puznka
2.1 SAnepnas ¢puzuka +
3 Heiitponnas ¢usuka
3.1 Heiitponnas ¢pusuka + +
4 Henenue saep
4.1 Henenue saep + +
Bec KM, %: 25 25 25 25
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