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

Hanpasienne noaroroBku/cnenuaibHocTh: 14.05.01 SinepHble peakTopbl H MATEPHAIBI
HaumeHnoBaHune o6pa3oBaTejibHOI mporpaMMsel. MoJe1npoBaHue MPOLECCOB B A/ICPHBIX peaKkTopax
YpoBeHnb 00pa3oBaHus: Bbicuiee 00pa3oBaHMe - CIIELHATUTET

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
SIAEPHASI U HEUTPOHHAS ®U3UKA

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTebHOI N
Yacrtsb, popMupyeMasi y4acTHUKAMH 00pa30BaTeIbHBIX OTHOLIEHUH

MPOrPaMMBblL:
Ne qucHMIUIMHBI 10 y4eOHOMY BLU.10
TJIAHY:

7 cemecTp - 5;
TpynoeMKOCTh B 3a4€THBIX 8 cemectp - 6;
eIMHHNIAX: 9 cemecTp - 5;

Bcero - 16
Yacos (Bcero) no yueGHomy 576 aaca
ILUIAHY:

7 cemectp - 32 yaca;
ek 8 cemectp - 48 yaca;

9 cemectp - 48 yaca;
Bcero - 128 yaca

7 cemecTp - 32 yaca;
8 cemectp - 48 yaca;
9 cemecTp - 48 yaca;
Bcero - 128 yaca

HpaKTuquKne 3aHATHA

JlaGopaTopHble pa6oThI He NMpeyCMOTPeHO YUeOHbIM IVIAHOM

7 cemecTp - 2 yaca;
8 cemecTp - 2 yaca;
9 cemecTp - 2 yaca;
BCEro - 6 yacon

Kouncynabranuu

7 cemecTp - 113,5 yacos;
8 cemectp - 117,5 yacos;
9 cemecTp - 81,5 yaca;
Bcero - 312,5 yacon

CamocrosiTesbHasi padora

B ToM ynciae Ha KII/KP He Mpe1yCMOTPeHO Y4eOHbIM IJIaHOM
WHas koHTaKkTHasi padora NPOBOANTCS B PAMKAX YaCOB ayANTOPHBIX 3aHATHIA
BKJIIOYAS:

IlepexpecTHblii onpoc
KontpoabsHas padora

HpOMe)KyTO‘[HaH aTrecranus:

JK3aMeH 7 cemectp - 0,5 yaca;
JK3aMeH 8 cemectp - 0,5 yaca;
JK3aMeH 9 cemectp - 0,5 uaca;

Bcero - 1,5 yaca
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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 3a1a4 U1 Pa3Iu4HbIX IIPOLECCOB.

33[[3‘11/[ AUCHHUIIIMHBI

- UI3YUCHHUC 3JICMCHTOB KBaHTOBOU MCEXaHHKH,
- UIBYUCHUC AICPHBIX U HeI\/JITpOHHO-(i)I/I?:I/I‘-IeCKI/IX mponeccoB, UMCHOMMNX MECTO B AACPHBIX

p€aKkTOpax pasiInYHbIX THUIIOB,

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

HEHUTPOHHOU (DU3UKE;

- IPUOOPETEHNE IEPBUYHBIX HABBIKOB MPUHATHS U 00OCHOBAHMSI KOHKPETHBIX TEXHUYECKUX
pelieHuit Ipyu KOHCTPYHUPOBAHUH 3JIEMEHTOB PEAKTOPOB.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTH/KEHUS] KOMIIeTEeHIHIi:

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

I1K-1 CiocobGeH npuMeHSTh
pacuyeTHO-TEOPETUUECKUE
METO/IbI, YHUCICHHOE
MOJIEJIUPOBAHUE U
JKCIIEPUMEHTANIbHBIE
HAaBBIKH MCCIICIOBAHUS
buznYECKUX MPOIIECCOB B
SJIEPHBIX YHEPTETUUECKUX
yCTaHOBKax

N /1-5nk-1 [IpumenseT MeTo bl
MOJICTIMPOBAHHUS U pacyeTa
HEUTPOHHO-(DU3NYECKUX
MPOLECCOB B SIAEPHBIX
peakTopax

3HaTh:

- DJIEMEHTHI KBAaHTOBOW MEXAaHMKU;

- si7IepHbIC 1 HEUTPOHHO-(pHU3HUEeCcKHe
IIPOLIECCHI, IPOUCXOASIINE B IACPHBIX
peakropax.

YMETB:

- BBIIIOJIHATD PACYETHI IS PA3IIUYHBIX
AJIEPHBIX PEaKLINN;

- QaHAJIM3UPOBATH 3aBUCUMOCTH CEYECHUN
B3aUMOJICVCTBUS HEUTPOHOB B Pa3JIMYHBIX
HHEPIreTUYECKUX 00JacTAX I Pa3InYHbIX

HYKJIUJOB.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCHUTCA K OCHOBHOM TmpodeccroHanmbHOM 00pa3oBaTelbHON Mporpamme
MonenupoBaHue IpoIeccoB B sAepHbIX peakTopax (nanee — OIIOIT), nanpasnenus moarorosku 14.05.01
SnepHblie peakTOphI U MaTepUalbl, YDOBEHb 00pa30BaHUs: BBICIICE 0OPA30BAHUE - CIICTIHATUTET.

Tpe6OBaHI/I$I K BXOIHBIM 3HAaHUAM U YMCHUAM:

- 3HaTh OCHOBHBIC 3aKOHBI (1)I/ISI/IKI/I ATOMHOTO sA/ipa U JICMCHTAPHBIX YaCTHI]

- 3HATb 3JICMCHTEI TCOPHUU ,Z[I/I(I)(I)CpCHI_[I/IaHBHLIX ypaBHCHI/Iﬁ B YaCTHBIX MMPOU3BOJHBIX B 06’LCMC,
A0CTAaTOYHOM I U3YUCHUSA €CCTCCTBCHHOHAYYHBIX M TEXHUYCCKUX JUCHUIIIINH

- YMCTh TIPUMCHATDH (I)YHIIaMCHTaJIBHBIC SHAHUSA JJId pCHICHUA 3aia4 IPUMCHUTCIIBHO K pC€aJIbHbBIM

nporeccam

Pe3ynbraThl 00y4eHus1, MONTy4YeHHbIE P OCBOCHUH JTUCIMITIIMHBI, HEOOXOAUMBI IIPU BBITOJHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHIUIUTMHBI COCTaBIsIeT 16 3aueTHBIX euHuIl, 576 Jaca.

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 /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 DJeMeHThl KBAaHTOBOM 144 7 32 - 32 - - - - - 80 - I10020mo8Ka K npaKmu4eckum 3aHAmuam:
MEXaHUKH Wzyuenne maTepuana 1o pasaeny "DIeMEHTHI
11 DOneMeHThl KBaHTOBOM 144 32 - 32 - - - - - 80 - KBaHTOBOI MEeXaHUKHU'" MOATOTOBKA K
MEXaHUKH BBIMOJIHCHHIO 33JaHHUI HA TPAKTHYCCKUX
3aHATHUIX
CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepralia 1o pa3aery
"DJ1eMeHThl KBAHTOBOM MeXaHUKHU"
Ilo020moeKa K meKyuiemy KOHmMpoJiio:
[ToBTOpeHNe MaTepHuaa 1mo pa3aeny
"DJ1IeMeHThl KBAHTOBOM MeXaHUKHU"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], ctp. 479 - 493
[2], cTp. 351 - 547
[4], ctp. 1-30
[5], ctp. 1 -30
[7], cTtp. 430-489
OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 - 32 - 2 - - 0.5 80 335
Hroro 3a cemecTp 180.0 32 - 32 - 0.5 1135
2 SnepHast pusmKa 180 8 48 - 48 - - - - - 84 - Ilodz0mogKa K meKyuiemy KOHmpoio:
2.1 SnepHast pusmka 180 48 - 48 - - - - - 84 - IToBTOpenue maTepuana no pasaeny "Anepnas
¢u3mka"
Iloozomoexa K npakmuyecKum 3aHAMUAM:
W3ydenne Matepuana no pazaeny "SnepHas
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¢u3mKa" MOAroTOBKA K BBIIIOJIHEHUIO 3aJaHUI
Ha MPaKTHYECKUX 3aHATUIX
Camocmoamensnoe uzyuenue
Hmeopemuueckozo mamepuana: Vzyuenue
JOIIOJTHUTEIEHOTO MaTepHaia 1o paseiy
"SAnepHas puzuka"

H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:

[4], cTp. 30 -82
[5], cTp. 30 -82

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

216.0

48

48

0.5

84

335

Hroro 3a cemecTp

216.0

48

48

0.5

1175

HeiitpoHHast ¢pusnka

72

24

24

24

Iloozomogka K meKywemy KOHmMpOo.Jiio:

3.1

HeiitponHnas ¢pusuka

72

24

24

24

IToBTOpEeHue MaTepuana no pasaeny
"HeiitponHas ¢pusmka"

Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
W3yuenne matepuana no paszaeny "Heirponnas
¢u3nKka" MOArOTOBKA K BRIITOTHEHHIO 3aJaHUN
HAa MPAKTHYCCKUX 3aHATHIX
CamocmosamensbHoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"Heiirponnas ¢uzuxa"

H3yuenue mamepuanog 1umepamypHsx
UCHIOUHUKOB:

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

Henenue saep

72

24

24

24

Camocmoamenbhoe uzyuernue

4.1

Henenue saep

72

24

24

24

meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaerry
"lenenue sipep"

Ilod20mogKa K npaKmuyeckum 3aHAMUAM:
W3yuenne maTepuana no pasgeny "Jenenue
sfep” MOJATOTOBKA K BHITIOTHEHHIO 331aHUN Ha
MIPAKTUYECKHUX 3aHATUAX

Iloozomoexa Kk mexkyuiemy KOHmMPOJI0:
[ToBTOpeHne marepuana no pasaeny "Jlenenue
H}Iep"
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H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO06.

[3], ctp. 3 - 32
OKk3aMeH 36.0 - - - 0.5 - 33.5
Bcero 3a cemecTp 180.0 48 - 48 0.5 48 335
Hroro 3a cemecTp 180.0 48 - 48 2 - 0.5 81.5
HUTOro 576.0 - 128 - 128 6 - 15 3125

IIpumeuanue: Jlex — nexnuu; JIab — mabopatopusie padotsl; [1p — npaktuueckue 3anarusi; KIIP — ayautopHbie KOHCYIbTAIIMN 110 KYPCOBBIM
npoektam/padoram; MKKII — nnauBuIyanbHbIe KOHCYIBTAIIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpymmoBsie KOHCYIbTaMU IO pa3ienaM
muctumuael, CP — camocrositenbHas padota crynenta; MKP — unast konraktHas padota; TK — Texymuit konTpois; [TA — npoMexyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Dnemenmol k86aHMOBOU MEXAHUKU

1.1. DnemeHThI KBAaHTOBOM MEXaHUKHU

PazBuTHE mpeacTaBieHUi O CTPOCHUH aToMa U sipa. MexaHuKa OBICTPOABIIKYIIUXCS YaCTHII.
OcHoBBI KBaHTOBOM MexaHuku. ['mmoreza Ilmanka. KopryckynspHo-BoJIHOBOM mayanusm. [[nuHa
BonHBl Je bpoina. [lpunuun weompenenénHoctu [eiizenOepra. BomHoBas ¢yHkimus u eé
BEPOSTHOCTHBIA cMbIch. YpaBHeHue Illpenunrepa. Craumonapueie cocrosius. lIpencraBnenus
JUHAMHUYECKUX TIEPEMEHHBIX JIMHEWHBIMU CaMOCOIPSKEHHBIMU orepatopamu. KBaHTOBaHMe
SHEPIHM B 3aMKHYThIX cucrteMax. KBaHtoBble unciia. COCTOSIHUS 4acTHUIbI B LEHTPAJIBHOM I10JIE
cui.  Omepatop MOMEHTa uMOyibca. 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-
busnueckux BenuuuH. Paguyc sinpa. 3apsg sapa u Macca sijpa. DHEprusi CBA3M M yCTOHMYHUBOCTh
anep. DHEeprusi CUHTEe3a U AelieHusl. DHEprus CBSA3U HEHUTpoHa. SnepHblie cuibl. Moaenu saepHbIX
cun. KanenbHast Mozaens spa. CriiH 1 OpOUTAIBHBIN MOMEHT sipa. Ponb opOUTanbHOrO MOMEHTa
aapa B AJIEpHbIX B3auMoJeHCTBUAX. PanumoakTuBHbBIE sapa. OCHOBHBIE XapaKTEPUCTUKU
PaaMOAKTUBHBIX sAep. Buasl paanoakTuBHOro pacnajga. PaamoakTuBHBIE ceMeicTBa. 3aKOHBI
paaMoaKkTUBHOrO pacnajga. VckyccTBeHHas paaMOaKTUBHOCTh. HakomjieHue HOBBIX — sep.
B3auMozeiicTBue U3NydeHHs C BEIIECTBOM. SepHble peakiuu. 3aKOHbl COXPAHEHMS B SIACPHBIX
B3aUMOJICUCTBUSAX. DHEpPreTuueckas cxema SAepHOM peakiuu. Monens peakuuu, UIymend udepes
cTaauio oOpa3oBaHHMs cocTaBHOro snpa. Kawamel pacmama coctaBHoro sapa. Ilonnele u
napuuvagbHble HIMPUHBI ypoBHEH. CpelHee pacCTOSIHME MEXAY YPOBHSAMHU SApa. ODHEPrus
BO30YKJI€HHsI COCTaBHOTO si/jpa. IMIyIbCHBIE JUarpaMMbl paccesHUS U SJIepHON peaklny. .

3. Heumponnas cduszuka

3.1. HeiiTponHas ¢usnka

OcHoBHble NOHATUSA. [ITOTHOCT U TUIOTHOCTH MOTOKA HEUTPOHOB. CKOPOCTH B3aMMOJECHCTBHUSL.
MHuKkpockonuyeckne u MaKpoCKOIM4eckne ceueHus. SnepHas miotHocts. Kimaccudukanus saep no
MacCOBBIM 4YHCJIaM U HEHUTPOHOB MO 3HEeprusiM. OCHOBHbBIE XapaKTEPUCTUKH U KOHCTPYKTHBHbIE
0COOEHHOCTH HCTOYHHUKOB HEHTpOHOB. BbIxon HeHTpoHOB. PaaMoakTHBHBIE HCTOYHUKH.
[TosryueHne HEUTPOHOB C MOMOILBIO ycKOpHTeNei. PeakTop HCTOUHUK HEUTPOHOB. CrieKTpOMETpus
¥ MOHOXpPOMATH3allMs HEUTPOHOB. MexaHmdeckuil MOHOXpoMaTop. MeTol BpeMEHH NpOoJETa.
Kpucrannmdeckuii MOHOXpOMATOp M KpUCTAUTMYECKUU GuiabTp. CHEKTpOMETp Ha MPOTOHAX
otnaun. CeueHne 0Opa3oBaHUs COCTABHOTO s/pa B 0071acTH OBICTPBIX HEUTPOHOB. OCHOBHBIE BUIBI
B3aMMOJICHCTBHS OBICTPBIX HEUTPOHOB C siapaMu. [lonHOE ceueHue, MeTo ] MPOIycKaHus. YIpyroe
paccesiHue OBICTPBIX HEHTPOHOB. YTJIOBOE pacmpesiesieHe HEUTPOHOB B CUCTEME LIEHTPa MHEPLUU
U JabopaTopHOU cHUCTeMe KoopauHat. Heympyroe paccesHne OBICTPBIX HEHUTPOHOB, METOJIBI
u3Mepenusi. CedueHue aeneHus B ObICTpoll oOimacTu. Ponb OTAENIBHBIX MPOLECCOB B peakTopax.
®opmynsl bpeiita-Burnepa 11st H30JMpOBaHHOTO YPOBHS cOCTaBHOTO sjpa. CTaTUCTHYECKHI Bec.
OcHOBHBIE BHJIbI B3aUMOJICHCTBUS B pe30HaHCHON o6macTu. OcoOEHHOCTH MeTOoJ]a MPOIYCKaHUs B
pe3oHaHcHOM obsacTu. [lomHOE ceueHne B3aMMOeCTBUS PE30HAHCHBIX HEUTPOHOB. 3aBUCUMOCTHU
[IapaMeTPOB PE30HAHCOB OT YHEPTUU HEUTPOHOB U MACCOBOI'O YMCIIA Apa-MUILLIEHU JUIS IIPOLIECCOB
YOPYroro pe30HAaHCHOTO pacCesHUs, paAUuallMOHHOIO 3axBaTa W JIEJ€HUA. Y CpEIHEHHBIE
3ppeKTUBHbIE CceYeHHs. Pe30HaHCHBIH UWHTErpan. AHAJINW3 OKCIEPUMEHTAJIbHBIX JaHHBIX.
CpaBHeHHE BEpOATHOCTEW TMPOILIECCOB paJUWallMOHHOrO 3axBara. JlemeHuss U PEe30HAHCHOIO
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paccestHUsI 17151 JIETKUX CPEIHUX U THKENBIX saep. IlapaMeTpbl nepBbIX pe30HAHCOB M PE30HAHCHBIE
VHTETPpaJIbl YETHBIX W HEUYETHBIX JENAIIUXCS AAep. YUYET BIMAHUA TEIUIOBOTO ABWXKCHHS SIEP.
JonmuiepoBckasi mupuHa ypoBHs. Bmusaue sddexra Honmuepa nHa ¢usuky peakropa. CrexkTp
TEIUIOBBIX HEUTPOHOB. CedyeHue oOpa3oBaHHE COCTABHOIO sipa B 00JACTHU TEIUIOBBIX HEUTPOHOB.
OcHoBHbIE BH/Ibl B3aUMOJICHCTBUS TEIJIOBBIX HEUTPOHOB ¢ sAnpamu. [lonHoe ceuenue. CeueHue
panualMoHHOro 3axBara W JeneHus. 3akoH 1/V. CeueHMe NOTEHIMAIBHOI'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 BEIECTBOM.
OcCHOBHBIE 3aKOHOMEPHOCTH B3aUMOJICHCTBUS HEUTPOHOB C siIpaMH B Pa3IMYHBIX YIHEPreTUUECKUX
obnacTsax. AHaJuM3 3TUX B3aUMOJEHCTBUI OT MacCOBOIO YMCIA AJEp U SHEPrUU HEUTPOHOB. Poib
OTJICbHBIX IPOLIECCOB I JETKUX, CPEOHUX U TKENBIX SAEp B Pa3IUMYHBIX SHEPreTHUYECKHUX
o0nacTsx..

4. Jlenenue sdep

4.1. lenenue saep

MexaHu3m peakiuu aenenus. Jlensiuecss U chipbeBble HYKIUAbl. CTaauu mporecca JAeICHHUs.
OHeprus AeyeHus U e€ cocTaBiistomye. AcumMMeTpus aesieHusl. OCKOJIKU JIEJICHUSI U UX CBOMCTBA.
[IponykTel peakiuu nenenus. bera-pacnan npoayktoB aeneHus. OCTaTOYHOE SHEPTOBBIICICHHE.
MrHoBeHHbIE M 3ama3/blBalONIMe HEHUTpOHBL. ['amMMa-u3iydeHue, COMPOBOXKAAIOIIEE IMPOLEce
nenenus. HelTpoHHO-(u3nuecKkne XapaKTepUCTHKH JICISIIIAXCS SIIep. .

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Onpenenenue ceueHus paJnalOHHOIO 3aXBaTa TEIJIOBBIX HEUTPOHOB AJIsl BOJOPOA.;
2. MI3yueHne npoCcTpaHCTBEHHOI'O PAaCHpeieNICHHs PE30HAHCHBIX U TEIUIOBBIX HEUTPOHOB B
BOJIE.;
3. UccnenoBaHue NpoLeccoB HAKOIJICHUS U paciajia paJuoakTUBHBIX SAeEp.;
4. Pacuér sHepruu aeneHus saep.;
5. Onpenenenne ONTUMAIBLHOTO BPEMEHH CYETA aKTUBHOCTH € YUETOM (hOHA.;
6. OmnpesienieHre MOTOKa HEUTPOHOB IO PE3yJIbTaTaM aKTHUBAIIHH.;
7. Pacu€r sHEpruM paguoaKTUBHOIO pacnaja A HEUTPOHHOIO UCTOYHHKA. ;
8. HakomieHue UCKyCCTBEHHOM palO0aKTHUBHOCTH.;
9. 3aKOHBI paAMOAKTUBHOI'O pacnaja.;
10. 3akOHBI COXpaHEHMS B SJIEPHBIX PEAKLUAX. DHEPIUsl peaKIuu. ;
11. Dneprus cBsa3u aapa.;
12. TIpoxoxieHue yacTuilsl yepes 6apbep (IMy) KOHEUHOM IIUPUHBL..;
13. IIpoxoxieHre YacTULlbl Yepes3 MoyOecKOHEUHbIH Oapbep.;
14. Onpenenenue ko3pdpuienta qupGy3HOro OTpaxeHUs TEMIOBBIX HEUTPOHOB. ;
15. ®opmyna bpelita-Burnepa.;
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 KelicaM pasnena "DIeMeHThl KBAaHTOBON 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 MEPONPUATUM 1O pazaeny "IJIeMeHTbl KBAaHTOBOM MEXaHUKH"

2. KoHcynbranuu HampaBlieHbI HA MOJYYCHUE WHIAWNBUAYAIBHOTO 3aJIaHUS JJIS BBITIOJTHEHUS
KOHTPOJIBHBIX MEPOIPUATHH 110 pazaeny "SnepHas pusuka"

3. KoHcynbranuu HampaBJIeHbl Ha MOTYYCHHE WHIUBUIYATHHOTO 3aJaHUS JUISl BBITOJHEHUS
KOHTPOJIBHBIX MEPOIPUATHH 110 pazaeny "HelitponHas ¢puszuka"

4. KoHcynbTaluu HarpasjeHbl Ha MOJYYCHUE UHAUBUAYAIBLHOTO 3a/JaHUs JJI BBINOJIHEHUS
KOHTPOJILHBIX MEpONpUATUiL o pazzaeny "Jlenenue saep"

3.6 TemaTuka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI



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

Howmep paznena
JUACIUILINHBI (B

O1eHOYHOE CPEIICTBO
(T ¥ HAUMEHOBAHUE)

3arTaHMpOBaHHbBIC PE3YJIbTAThl OOYYCHHS TI0 TUCIIUTIIINHE Konrr
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB COOT];e?lT ;3 i€
1] 2]3] 4

3HaTh:

SIIEPHBIC K HEUTPOHHO-(PU3UUECKHE MPOIECCHI, TPOUCXOAIINE B ITepexpecTHsriii onpoc/Jlenenue

SIIEPHBIX peaKkTopax W5 N N saaep
[TepexpecTHsiit onpoc/HelTponHast
¢duznka

SJIEMEHTHI KBAHTOBOU MEXaHUKHU V-5 + HeperecTHmﬁ onpoc/DIIeMEHTBI
KBAHTOBOM ME€XaHUKH

YMmerTh:

aHaJIM3UPOBATh 3aBUCUMOCTH CEUYCHHI B3aUMOJICHCTBUSA HEUTPOHOB B V-5 + ITepexpecTHsiii onpoc/HelTponHast

Pa3IMYHBIX SHEPTETUUECKHUX 00JIACTAX JJIA PA3IMYHBIX HYKIUIOB ¢busnka

BBITIOJIHATH PACUETHI ISl PA3IMYHBIX SIACPHBIX pPEeaKIIUil V-5 + 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 peanmszanuu: Y cTHas Gpopma
1. Dnementsl kBanTOBOM Mexanuku (IlepekpecTHbli ompoc)

8 cemecTtp

DPopma peanuzauuu: [Tucemennas padora
1. SAnepuas pusuka (KornrponsHas padota)

9 cemecTp

Dopma peanuszanuu: YcrHas popma
1. lenenue sinep (IlepexpecTtHblii ompoc)
2. Heiirponnas ¢usuka (IlepexpectHsiii omnpoc)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Ne7)
OueHka ompenensieTcss B cOOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHIOBOM CHUCTEME IS
crynearoB HUY «MOW»

Oxzamen (Cemecmp No§)

Ixzamen (Cemecmp Ne9)

B numnioMm BBICTaBIsE€TCA OIEHKA 3a 7 CEMECTD.

IIpumeuanue: OrieHOYHbIE MaTEpUAbI IO JUCHUILIMHE IPUBEIEHBI B (POHAE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Obmias ¢usuka : yueOHOE mocoOue st By30B 110 TEXHUYECKHM HAIPABJICHUSAM U
crennansHocTsIM / A. H. Bapasa, M. K. I'yokun, JI. A. UBanos, [u np.] ; Pen. B. M. benokonsiTos .
— M. : U3parenbckuii mom MDU, 2010 . — 506 c. - ISBN 978-5-383-00272-8 .
http://elib.mpei.ru/elib/view.php?id=4185;

2. Mengenes, b. B. Hauana reopetnueckoii ¢puznku. MexaHuka, TeOpus MOJIs, SIEMEHTbI
KBaHTOBOI MEXaHUKH : yueOHOe ocodue /i By30B N0 (PU3UKO-TEXHUUYECKUM U UHKEHEPHO-
¢u3nuecKuM HarpapiieHUsAM U ciennanbHocTaM / b. B. Mensenes . — 2-e u3f., ucnp. u gon . — M. :
®duzmatiat, 2007 . — 600 c. — (DyngameHTanpHas u npukiaaHas pusuka) . - ISBN 978-5-922107-
70-9 .;

3. AnxytoB, M. C. PannoakTUBHOCTh U HEUTPOHHO-PU3NYECKUl 3KcriepuMeHT. JlabopaTopHbIit
NPaKTUKYM : yueObHoe rmocobue no aucuuiuinHe "SaepHas u HeTpoHHas usuka" no
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CHeLHaTbHOCTH ""ATOMHBIE AJIEKTpHUYECKUe cTaHuu U yctaHoBku'" / M. C. Anxytos, B. /1.
baiitbakoB, Mock. suepr. ua-T (MOU TY) . — M. : U3znarensckuii nom MOU, 2010 . — 44 c. - ISBN
978-5-383-00449-4 .

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

4. AnxytoB, M. C. DneMeHThI KBaHTOBOW MexaHuku. SnepHas pusuka: YuedHOe mocodue / M. C.
Anxyros ; Pen. I'. I'. Bapronomeii ; Mock. suepr. un-t (MOHW) . — 1993 . — 87 c.
http://elib.mpei.ru/elib/view.php?id=7793;

5. AnxyroB, M. C. Jlenenue snep : YueOHoe nocodue mo Kypey "SnepHas u HetporHas ¢pusuka "
/ M. C. AnxyroB, Mock. 3uepr. ua-t (MOU TVY) . — M. : U3x-Bo MDU, 1999 . — 32 c. - ISBN 5-
7046-0475-7 : 2.50 .;

6. AnxytoB, M. C. YuyeOnoe nocobue mno xypcy "Snepnas u Heiitponnas ¢usuka": Heiirponnas
¢usuka / M. C. AnxyroB ; Pen. I'. I'. bapronometi ; Mock. suepr. ua-t (MOU) . — M. : U3n-Bo
MDBU, 1978 . — T4 c.;

7. Epodeera I'. B., Kproukos lO. 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 JIuueH31M0HHOE 1 CBOOOIHO PacpoOCTPaHsieMoe MPOrpaMMHoOe odecreyeHme:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTpamMM;

2. Windows / OniepanrionHasi cucrema cemeiicta Linux;

3. SmathStudio.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMAITMOHHO-
CIIPaBOYHbIE CUCTEMBI !

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

2. 9BC "YHuBepcurerckas 6udjmoTexa onain' -
http://biblioclub.ru/index.php?page=main_ub_red

3. DaexkTponnasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynutopumn, Ocnamenne
HaAaMMCHOBaHHE
VY4ebHble ayIUTOPUH IS T-320, Yuebnas CTOJI, CTYJI, MyJIbTUMEIUUHBIN IIPOEKTOP,
MPOBEICHUS JIEKITMOHHBIX ayAUTOpHS JKpaH, 10CKa MapKepHasi, KOMIIbIOTED
3aHATHM U TEKYLIETO IIEPCOHAJIbHBIN
KOHTPOJIA
VY4eOHble ayAUuTOpUU IS T-305, Yuebnas CTOJI, CTYJI, KOMIIBIOTEPHAS CETh C
MPOBEJICHUS TPAKTUYECKHUX ayAUTOpHUS BBIXOZIOM B UHTEpHET, MYJIbTUMETUIHBII
sansTuid, KP n KII IIPOEKTOP, DKPaH, 10CKa MapKepHast
Y4eOHble ayAUTOpUU IS T-305, YueOnas CTOJI, CTYJI, KOMIIBIOTEPHAs CETH C
IIPOBECHUS ayAUTOpHUs BBIX0J10M B MIHTE€pHET, MyJIbTUMEIUHHBIN
MIPOMEKYTOUHOMU MPOEKTOP, IKPAH, T0CKAa MapKEpHAsI
aTTecTaluu
ITomemenus mis HTB-303, CTOJI KOMITBIOTEPHBIM, CTYJI, CTOJ
CaMOCTOSITEIbHON PabOThI KomnerorepHbrit MMACHEMEHHBIHN, BEMIAJIKA JUIS OJIE KT,
YUTAIBHBIN 3a1 KOMIIBIOTEPHAsS CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTED NEPCOHAIBHBIN,
MIPUHTEP, KOHAULMOHED
ITomemenus s T-305, YueOnas CTOJ, CTYJI, KOMIIBIOTEPHAsS CETh C
KOHCYJIbTUPOBAHUS ayAUTOpHUS BbIX0J10M B IHTE€pHET, MyJIbTUMEIUUHBIN
MPOEKTOP, IKPaH, I0CKa MapKepHasi
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[MomerneHus it XpaHESHHSI
o0opymoBaHus U y4eOHOTO
HUHBEHTAps

T-317, IlomemnieHue
yueOHo-
BCIIOMOTaTeILHOTO
nepcoHasna

CTOJI, CTYJI, Kad, TymMmOa, KOMIBIOTEpHAS
CEThb C BBIXOJAOM B MIHTEpHET, KOMIIBIOTED
NIEPCOHABHBIN, IPUHTEP
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

SnepHast u HEUTpoHHAs PU3HKA

(Ha3BaHME AUCIMILIMHBI)
7 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 DOnementsl kBanTOBOM MexaHuku ([lepexpecTHsIit ompoc)

Bua npoMexkyTouyHoil aTTecTanMu — JK3aMEH.

Nunexc KM-1
Homep Pasnen nucouninHel KM:
pasjaena AT ten Henens 15
KM:
1 DJIEMEHTHI KBAHTOBOU MEXaHUKU
1.1 JJIEMEHTHI KBAHTOBOU MEXaHUKU +
Bec KM, %: 100
8 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIEBAEMOCTH MO THCIUITHHE:
KM-2 Snepnas ¢usuka (KonTponsHas padota)

By npomexyTo4HOI aTTecTaliMy — JK3aMeEH.

Nunexc KM-2
Howmep Paznen aucuumimHb KM:
paszena AT e Henens 15
KM:
1 SAnepnas ¢puznka
11 SAnepnas ¢puzuka +
Bec KM, %: 100

9 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPHUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 110 JHCHHUIIIMHE:
KM-3 Heiirponnas ¢usuka (IlepekpecTHslii ompoc)
KM-4 Jlenenue saep (IlepexpecTHslii onpoc)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMeEH.

Hout Nunexc KM-3 KM-4
a(3) ;fa Pa3gen nucuuIninHbl KM:
pasil Henens 8 15
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1 Hetitponnas ¢usuka
11 Hetitponnas ¢usuka + +
2 Henenue siaep
2.1 Henenue siaep + +
Bec KM, %: 50 50
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