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AHHOTAIMUA

[IporpaMma coZep>XUT IepedeHb TeM (BONPOCOB) M0 AMCLMIUIMHAM 0a30BOH
4yacTd npoheCCHOHAIBHOrO LMKIa y4eOHOro IUlaHa IOATOTOBKM OakajaBpoOB I10
HanpapieHU0 «03.03.02 dusuka», BOIWEAIINX B COJAepKaHHe OUIETOB (TECTOBBIX
3a[JaHuii) BCTYTIUTEILHOTO UCIIBITAHUS B MaruCTpaTypy.

BCTyI'IPITeJTbHOG UCIIBITAHHUE, OCHHUBACTCA 11O cTo0aIJIbHOM IIKaJIe.

MuHuMabHOE KOJIMYeCTBO 0ajlIoB, OATBEP)KAAIOLEe YCIEIIHOE IPOXOKACHHE
MeXAUCLUILIMHAPHOTO 2K3amena — S0 6aJoB (50%).
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[IporpaMma paccMoTpeHa U peKOMEH/I0BaHa K U31aHHI0 METOJHYECKUM

coBetroM @uzMex (nporokos Ne 08-24 ot «26» nondopsi 2024 r.).



1. JUCHUILIMHBL, BKIIOYEHHBIE B IPOTPAMMY
BCTYINUTEJBbHBIX UCIIBITAHUA B MATUCTPATYPY

1.1. Dusuka

1.2. ®wusuka aTOMHOTO SApa U AIEMEHTAPHBIX YaCTHI]

2. COAEP KAHME YYEBHbBIX JTUCIIUIIJINH

2.1. «®u3zuka»
Tems (Borpochl):

1. Qusuueckue 0cHOBbL MEXAHUKU.
CKOpOCTh M YCKOPEHHE MAaTEPUaAIbHOU TOUYKU. OZHOPOIHOCTH MMPOCTPAHCTBA U 3aKOH
COXpPAHEHMSI UMITYJIbCA JUIsl 3aMKHYTOW cUCTeMbl. Bropol 3akoH Herorona. Tperuit
3akoH Hprotona. Pabota u kuHeTnueckass sHeprusi. Pabora W moTeHUManbHas
sHeprus. OJHOPOAHOCTh BPEMEHU M 3aKOH COXpaHEHHs SHEpru. M30TpomHOCTH
MPOCTPAHCTBA W 3aKOH COXPAaHEHHSI MOMEHTA WMITyJbca. 3agada JBYX Tel.
JIBHKeHKE B IEHTPAJIBLHOM I10JIE.

2. Monexynapuas guzuxka u mepmoouHamuxa.
OCHOBHbIE TOHSTUSL TEOPUU BEPOSITHOCTEH. 3aKOH BO3pacTaHUs SHTPOIHH.
BuyTpennsisi sHeprusi MmakpocucteMbl. AGcomtoTHas temmneparypa. IlepBoe Haudamo
tepmonunamuku. Pacnipenenenne ['mb6ca. Craructuueckas cymma. Pacnpenenenue
MakcBenna. Teopema O paBHOMEPHOM paCHpPEACICHUM DHEPTUU II0 CTEICHSIM
cB0OOObI. TEemnmoeMKOCTh TBEPABIX TeNl. YpPaBHEHUE COCTOSHHUS HMACAIBHOIO rasa.
da3zoBble peBpalleHus. Apnenus nepenoca. CootHouenue DitHmreHa. Juddy3us
B TBEPIbIX TEIaX.

3. Onexmpuuecmso u MazHemusMm.
YpaBHenuss MakcBemna Ui AJEKTPOMArHUTHOTO TMOJiE B BaKyyme. 3aKOH
COXpAaHEHHUS 3apsifa U ypaBHEHUE HEMPEPHIBHOCTHU. CBSA3b MEXKIAY HAIPS)KEHHOCTHIO U
MOTCHIMAJIOM. OJIEKTPUUYECKOE TIOJE CHUCTEMbI 3apsaoB. JIUIMOIBHBII MOMEHT
cucreMbl  3apsanoB. lIpoBogHukm B anekTtpudeckom  none.  [lomsapuzanus
JIUASJIEKTPUKOB. [10IApU3yeMOCTh U IUAJIEKTPUUYECKass MPOHUIAEMOCTh. [ paHUuYHbIE
ycioBusi st BektopoB E u  D. DnekTpuueckas €MKOCTh IPOBOJHUKOB U
KOHJICHCATOPOB. OJHEPrusl 3JeKTpuueckoro mnois. [Ibe30- U CEerHeTO3JIEKTPUKHU.
CranmonapHblil 35eKTpudeckuil ToK. 3akoHbl OMa u Jlxkoyns - Jlenna. BekropHsrlit
MOTEHIMAJl MArHUTHOrO moJisl. MarHuTHOE II0J€ CHUCTEMBI TOKOB. MarHuTHBIN
MOMEHT CHCTEMBbI JIBUKYIIUXCA 3apsaoB. MarHuTHasgs BOCHPUUMYHMBOCTh U
MarHuTHas IPOHULAEMOCTb. [’ paHuyHble ycinoBus 11 BektopoB B u  H.
CamouHaykuuss W B3auMHas uHAyKuus. [uamarnerusm. [lapamarnerusm.
deppomarneTrzMm. CBEpXIIPOBOISIIIEE COCTOSIHUE BEIIECTBRA.

3. Konebanus u eonnwsl.



["apmonnueckue kosjeOanus. 3aryxaromue Kojebanus. BoiHykIeHHBbIE KOJeOaHUS.
Pesonanc. Cnoxenue konebanuil. Ymnpyrue BouHbl. Jucnepcus. I['pymnmosas
ckopocTh. Bekrop IloiinTunra.. Knaccuueckas teopus aucnepcuu. PaccesHue cBera.
3aKoHBl U3Iy4YeHHs] a0COJMIOTHO uepHOro Ttena. CHOHTAHHOE U BBIHYXICHHOE
u3iydyeHue. Jlazepsl. HenuHeliHbIe ONTUYECKUE SIBJIICHMUS.

4. Onmuka.
CooTHollIEHUE MEXJIy BOJHOBOW M TeoMeTpudeckoil ontukoi. WNurepdepeHius
cBEeTOBBIX BOJH. Jludpaknus csera. JudpakinmonHas pemerka. IIpocBeTiieHne
onTuku. JImHeWHas m Kpyrosas nosisipusauusa . [lomspusanus npu OTpaXeHUH H
npenomiieHnu ceeta @opmynel Openens. J[BoiHoe mydenpenomienue. [Ltactuaka B
YeTBEepPTh W TONOBHHY BOJHBL [lpm3ma Hukonsa. 3akon Kupxrodda. dopmyna
[Imanka. KBaHTe! cBeTa.

5 Amomnas u s0epnas gusuxa.
BonHoBele ~ cBoiictBa  Mukpodacthn.  COOTHOLIEHHE  HEONPEIECICHHOCTEN
[eitzenOepra. YpaBuenue Ilpeaunrepa. IlpuHuum cyneprnio3uliiu COCTOSHUM.
KBaHTOBaHME »HEPrHM Ha MpUMEpPE MPSMOYTOJbHOW OJHOMEpHOHN siMbl. CpenHee
3HaueHHe u3MepsieMol (¢u3nyecKkol BenuuuHbl. BomopoaonomoOHbIE aToM B
cTalMoHapHOM cocTosiHUU. CriuH. [IpuHIMN HEPa3IMYMMOCTA OJUHAKOBBIX YACTHII.
®epmuonsl U 0030HbI. amper [laynu. Ilepuoanueckass cucremMa 3JIEMEHTOB.
SnepHble cuibl. DHEprus cBs3M spa. O0IKe NOHATUSA O SAAEPHON U TEPMOSACPHOM
pEeaKIusX.

Jlumepamypa 0151 N0020MoBKuU:

1. 1.B. CuByxun. Kypc o6meit pusuku ( B satu Tomax). M.: @uzmatiaut, 2012.
2. A.A. MarpiieB Atomnast ¢usuka. M: FOpaiit, 2016.
3. I'.C. Jlanac6epr Ontuka M.: ®DUSMATIINT, 2003.

2.2. «DU3UKA ATOMHOTO /IPA U JIEMEHTAPHBIX YACTHUID)
Temsi (BoTIpochl):

1. Ceoticmea si0ep.
Pagnyc sigpa. CiiH 1 MarHUTHBIM MOMEHT siaep. HeTHOCTh M 3aKOH COXpPAHEHUS
YETHOCTH.

2. Mooenu soep.
Kanenwnas monens sanapa. Jlenenue siaep. Mojens saepHbix o0onouek. Mojienb
dbepmu-raza. O6001IeHHAS MOICIb SApA.

3. Paouoaxmuenvle npespaujenus soep.
3aKoHBI paAMOaKTUBHOTO pacmnana. Anba-pacnaza. bera pacman. 'amma-u3nydenue
sanaep.

4. Dppexm Meccobayapa.
D¢ddext Meccbayapa.

5. HyKnoH-HYKIIOHHbIE 83AUMO0CUCMEUSL.



OnemeHTapHas Teopus AeTpoHa. PaccesHre MeIEeHHBIX HEMTPOHOB Ha MPOTOHAX.
PaccesiHre MeNJIEHHBIX HEUTPOHOB Ha MOJIEKYJIaxX Bogopoaa. Bug
nudpepeHnanbHOT0 CEYSHUS pacCestHUSI HEUTPOHOB Ha MPOTOHAX.
3aps10BOOOMEHHOE paccesiHue.

6. Duzuka HelumpoHos.
JmuHa cBoOoaHOTO TTpodera HEUTPOHOB J0 B3anuMoiecTBUS. 3akoH Duka.
Huddysnoe ypaBuenue. Juna nuddys3uun. Anpdeno. 3ameyieHe HEUTPOHOB.
VYrpyroe paccesHue u 3aMelJIeHHe. 3aMesieHre Ha Bogopoe. [IpoctpancTBeHHOE
pacnpeneneHre 3aMeISIIOIIMXCS HEUTPOHOB. MoJ1elTb HEMPEPHIBHOTO 3aAME/IJICHHUS.
Merop rpymni.

7. Cunvrvle 63auMo0eucmeus npu HUKUX SHepIUsIx.
Me3oHHas Teopus sIACPHOTO B3aUMOAEHCTBUS. HYyKITOH-HYKIOHHBIE B3aUMOACHCTBUSA
MIPU HU3KUX SHEPTUSX.

8. Aoepnvie peaxyuu.
OO61ue cBeIeHUs O SAEPHBIX PEAKIUAX. 3aKOHBI COXPAHEHHUS B SIICPHBIX PEAKIIMSIX.
3aKOH COXpAHEHUSI SHEPIUH, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH COXPaHEHUS
MOMEHTA, 3aKOH COXPAHEHUS YETHOCTHU, 3a4KOH COXPAaHEHUS U30CTIHHA.

9. Peakyuu ¢ obpazosaruem cocmagHozo s0pa.
YpoBHU cocTaBHOTO siapa. Pe3oHaHCHBIE siepHble peakunu. PesoHancHoe u
MOTEHIIMAIBHOE YIPYTroe paccesiuue. SaepHpie peakiuu ¢ 00pa30BaHUEM COCTABHOTO
A/1pa B HEMIPEPBIBHOM CIIEKTpe. Mo1e)Ib B3PBIBHOTO pacnaja.

10. Ynpyeoe paccesnue bvicmpolx uacmuy A0pamu.
Onruyeckasi MOJIEIb SIAEPHBIX B3auMOAeCTBUM. [IpsiMbIe siiepHBIE peaKIUu.
[IpsiMble AIepHBIE PEAKIIMU IO IEUCTBUEM JEUTPOHA: PEAKIIMU CPbIBA U NIOIXBATA.

11. Moodenv snympusioeprnozo kackaoa. Mooenw I naybepa-Cumenko.
Mogens BHyTpUsiiepHOTO Kackana. Mogens ['nmayoepa-Cutenko

12. Dxcnepumenmanvhvie 0CHOBAHUS PUIUKU DTIEMEHMAPHBIX YACMUY,.
Knaccudukanus sneMeHTapHbIX dacTull. Kitaccudukanus B3aumMoaeicTBHA
AJIEMEHTAPHBIX YACTHI]. 3AKOHBI COXPAHEHUS MPU B3aUMOJICUCTBUU PJIEMEHTAPHBIX
YaCTHLI.

13. Denomernonocuueckuti n00xoo 6 huszuxe s1eMeHMaAPHLIX YACUY.
CrtpykTypa 4acTull U BHYTPEHHHUE B3auMozeicTBus. Cummerpun
(heHOMEHOJIOTHUECKIX MOJIeNeH B (PU3MKE YaCTHII.

Jlumepamypa 0151 N0020Mo8KuU:

1. b.C. UmxanoB, U.M. Kanmutonos, 2.1. Ka0un
«Hactuupl u aapa. OCHOBHBIE TOHSITHSL.»
http://nuclphys.sinp.msu.ru/enc/index.html

2. B.B. Bapnamos, b.C. Mmixanos, C.}O. Komapos
«ATomHbIe siapa. OCHOBHBIE XapaKTEPUCTUKI
http://nuclphys.sinp.msu.ru/anuc/index.htmi

3. b.C. Mmxanos, 2.1. Kabun

«Inmaprayika s OTIMYHUKA



http://nuclphys.sinp.msu.ru/spargalka/index.html

4. b.C. Nmxanos, 2.1. Ka0oun

«Pusuka sapa u yactuil. XX BEK»
http://nuclphys.sinp.msu.ru/introduction/index.html
5. b.C. Mmixanos, .M. Kanutonos, B.H. Opaun
«Mopnenu aTOMHBIX SIAEP»
http://nuclphys.sinp.msu.ru/nucmod/index.html

6. b.C. Umxanos, 2.1. Ka0uu

«SlnepHbIe peakuum»
http://nuclphys.sinp.msu.ru/react/index.html

7. B.B. banamos

«KBaHTOBas TEOPHUS CTONKHOBEHUIN
http://nuclphys.sinp.msu.ru/gti/index.html

cM. Takxke B.B. banamos «KBanToBas teopust croinkHoBeHuin». M.: MAKC Ilpecc,
2012.292 c.

8. b.C. Mmxanos, D.1. Kroun

«Jlenenue saep»
http://nuclphys.sinp.msu.ru/fission/index.html

9. b.C. NmxaHoB

«PagnoakTHBHOCTBY»
http://nuclphys.sinp.msu.ru/radioactivity/index.htmi
10. b.C. MmxanoB, U.M. Karmmronos, D.1. Ka0un
«IDKCIEPUMEHT»
http://nuclphys.sinp.msu.ru/experiment/index.html
Web-ny6onukarus Ha ocHoBe yueOoHoro nmocooust b.C. Mxanos, U.M. KanutoHos,
11. 5.1. Ka06wuH.

«HacTtulbl U A71pa. DKCIEPUMEHT

M.: UznatensctBo MAKC Ilpecc, 2013.



3. IPUMEP TECTOBOI'O 3AJAHUA

Cankr-llerepOyprckuii momurexunyecknii yuusepeurer Ilerpa Benukoro
DU3UKO-MEXaHUYECCKUH UHCTUTYT
YTBEPXIAIO
PykoBoautens OI1
B.I'. Kanpainos
«_» 20 T
BCTYIIMTEJIBHOE UCIIBITAHHUE
10 HANIPABJICHUIO MOJATOTOBKH/ 00pa30BaTeJIbHOM Mporpamme:
03.04.02 ®dusuka/ 03.04.02_ 03 ®Ousuka siApa U 3JIEeMEHTAPHBIX YACTHIL B

(l)yHIlaMCHTaJILHLIX, MEAUIHNHCKHUX HCCJICA0BaAHUAX

KOI[ 1 HAUMCHOBAHUC HAIIPABJICHUA IIOATOTOBKHU / 06paSOBaTeJ’ILHOfI IporpaMMblL

[Iprmepsl TECTOBBIX 3aJaHUN

1. YTBepkaeHue 00 OTHOPOAHOCTH U U30TPOIMHOCTH MPOCTPAHCTBA U 00
OJTHOPOJHOCTH BPEMEHHU B KJIACCUUYECKON MEXaHUKE CIIPaBEJIUBhI ISl

(a) HeprmanbHbIX CUCTEM OTCUETa

(6) HeunepimaabHBIX CUCTEM OTCYETA

(B) JIroObIX cucTem oTcyeTa

(r) Cucrem oTcueTa, Bpalarouxcsi OTHOCUTEIHLHO HEKOTOPOH OCH C MIOCTOSTHHOM
YIJIOBOM CKOPOCTBIO

(MakcUMaJbHBIH Oat 5)

2. Yactuila HaXOAUTCA B MPSMOYTOIHHOM MOTEHITUATBLHOU SIME CO CTEHKAMHU
KoHe4yHOM BrICOTHI Uy. Torma

(a) yactuiia o0aaaeT HEMPEPHIBHBIM YHEPTETUUYECKUM CIIEKTPOM, €CJIU €€ dHEPTHS
OoJIbIIIe BEICOTHI CTCHOK MOTeHIMAIbHOH siMbl (E > Uy)

(6) BosHOBas GyHKIIMS YaCTHUIIBI paBHA HYJIIO HA TPAHUIIE TOTEHIIUATIBHOU SIMBI

(B) BOJTHOBAsE (DYHKIIMS YaCTUILIBI UCIIBITHIBAET Pa3phbiB HA TPaHUIIE NOTEHLIUATbHON
SIMBI

(r) yactuiia 06aaeT AUCKPETHBIM SHEPTETUUECKUM CIEKTPOM, €CIIU €€ DHEPTHs
OoJIBIIIe BEICOTHI CTCHOK MOTeHIMAIbHOH siMbI (E > Up)

(MakcHMaJsbHBIH Oamt 5)

3. CexynsipHOE YPaBHEHHE CBSI3bIBACT
(2) aKTUBHOCTH MaTEPUHCKOTO U JIOYEPHETO SI/IEp B LIEMOYKE pacnaja



(0) mepuoibl moypacnaga MaTepUHCKOTO U JOUEPHETO A/Iep B LIETIOUKE pachaaa
(B) mepuo/1 moTypacmajia u akTHBHOCTD sIpa

(T) SHEPTHUIO CBSI3U M AKTUBHOCTB Spa

(MaKcHUMaJbHBIN Oast 5)

4. B 57I€KTPOMarHUTHBIX B3aMMOJCHCTBHUSIX HAPYIIICH 3aKOH COXPAHCHUS
(a) n3ocmuHa

(6) mpocTpaHCTBEHHOI YETHOCTH

(B) 2JIEKTPUYECKOTO 3apsia

(r) mpoeKuuHu U30CIUHA

(MaKCUMaJTbHBIH Oast 5)

5. ®yH1aMeHTAIbHBIE B3aMMOICUCTBHS M IIEPBUYHAS KITACCHU(UKAIIHS YaCTHII.
(Tpebyetcs oTBeT B (hopMe 3cce) (MakCuMabHbINA 0asmi 25)

6. CBoiCTBA SACPHBIX CHIL
(Tpebyercs oTBeT B hopMme dcce) (MaKCUMaIIbHBIN 0as 25)





