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Pabouas nporpamma yyeO0HOH AHCIHIIIUHDI

«OBIIIAA U 3KCIEPUMEHTAJIbHAA ®U3UKA»
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ITporpamma yde6Holl mucmuminabl «OBIIASI W1 DKCITEPUMEHTAJIBHAS ®U3HKA»
(@uzuxa amommnozo sdpa u uacmuy) coctasieHa Ha ocHoBe ['OC BIIO mo HampaBieHHIO
noarotoBkd 44.03.05 Ilemaroruyeckoe obpasosanue (mpoduas: ®Pu3uka H HHOOPMATHKA),
YTBEPKIAEHHOTO MIpHKa30M Munuctepcrsa o0pa3oBaHHus H HayKd JIHP
«20» ampenss 2016 1. Ned22 wu «llonmoxenust o0 opraHm3zanuH y4eOHOro mpomecca B
00pa3oBaTeNIbHBIX ~OPraHM3alMsaX BBICIIEr0 MPOoQecCHOHATbHOro oOpa3oBaHHa JIOHELKOM
Haponnoit PecniyGiukn», yTBep/KIEHHOTO mpukazom MunuctepetBa obpazoBanus H Hayku JIHP
«30» oxTsa6ps 2015 r. Ne750.

PaspaboTunk:
K. neo. H., 0oyeHm Kagheopwvl 0bujetl gusuxu T ——
U OUOGKMUKU PUSUKU N s U. H. IlycTeIHHHKOBA

7

IIporpanna y4yeOHoii JHCIHILIHEEI YTBep/AIeHa HA 3aceIaHHH

kagheopur obuyeil ghuzuru u oudaxmuru Gusuxu JonHY

ITporokon Ne 5 ot «17» nHosdOps 2016 T.

3as. kagedpoti obweil puzuru u Oudarmuxu usuxu Bemesm 5.1

IIporpamma yue6HOI AHCHHILIHEEI 0J00peHa YueOHO-MeTOAHYeCKOH KOMHCCHEH
usuro-mexruvecko2o parxyivmema

[Tpotoxon Ne 4 ot «14» nexabps 2016T.

V4
[Tpencenarens yueOHO-MeTOHICCKOMH /_/ )
KoMmuccHH (pakyapTeTa (7 % Kotenko B.H.




1. O6aacTp nNpUMEHEHHWSI M MeCTO /AWCUMIUIMHBI B Yy4eOHOM mpouecce:  YyeOHas
qucuuiuinHa «OOmast W SKclepUMeHTaldbHas (U3MKa» OTHOCHTCS K LUKIY O0a30BOM 4acTH
npodeccuonanpHoro Omoka. OnHa coctouT w3 Moayled «BBemeHWe K - TUCIHUILIMHAM
(dbyHIaMEeHTalbHOW  MOATOTOBKM —  (u3uka», «MexaHuka», «MonekymsapHas (usnka.
TepmoauHaMuKka», «DIEKTPUYECTBO M MarHeTusm», «Ontuka», «Du3nka aTOMOB MW aTOMHBIX
ABICHUI», «DHU3MKa aTOMHOTO siipa U YacTul», «O0mmid ¢uznyeckuil npaktukym (MexaHuKa)y,
«O6muit  ¢usnyeckuid npakTukyM (MonekynsapHas ¢usuka. TepmommHammka)y, «OOmumi
buznyeckuit MpakTUKyM (DJIEKTPUUECTBO M MarHeTusM)», «OOumili ¢Guznyeckuil MpakTUKyM
(Onrtuka)», «O0muit puszndeckuii nmpakTukyM (DPuU3MKa aTOMOB M aTOMHBIX SIBJICHUH )», «OO0muit
¢uzndecknit npakTukyM (Pu3MKa aTOMHOTO Apa ¥ YaCTUL)».

Jnist u3ydeHusi OJMHHAIIATOTO MOYJIS JaHHON y4eOHOH AUCIUILTUHBI HE0OXOIUMBI 3HAHUS,
YMEHHUS U HaBBIKH, c(hOPMUPOBAHHbIE B Ipoliecce u3yueHus npeaMera «Pu3nkay Ha MperblIylem
ypoBHEe 00pa3oBaHus, a Takke (OPMHpPYEMbIe MPEIIIECCTBYIOUMMHA JUCHUIUIMHAMH — —
«MaTeMaTHUeCKUH aHaIn3», «AHAINTHYECKass TeOMEeTpusl U JUHelHas anreOpa. Teopus rpymm»,
«Teopust ~ QyHKIMH  KOMIJIEKCHOTO  TEepeMeHHOro»,  «JluddepeHnmansapie  ypaBHEHHS.
WHTerpanbHble ypaBHEHHsI U BapUaIlMOHHOE HCUYHUCICHHE», «BeKTOPHBIN M TEH30pHBIN aHaIu3»,
«Metoapl MateMaTHueckon (usukm», «Teopus BEpOSTHOCTH W MaTeMaTH4YeCcKas CTaTUCTHUKA,
«Ob6mas u »sKcnepuMeHTanbHas ¢Guznka (Moxynu «MexaHukay, «MonekynsdpHas Qu3MKa.
TepmoauHaMuKka», «DIEKTPUYECTBO M MarHeTmsm», «Onrtukay, «PHu3MKa aTOMOB U aTOMHBIX
SABIICHUI»)», «be30MacHOCTh JKU3HENEATENIBHOCTH M OXpaHa Tpyla», «EcrecTBeHHOHaydHas
KapTuHa MHpay, « Pumocous».

3HaHUs, YMEHUS U HaBBIKH, YCBOCHHbIE U C(hOPMUPOBAHHBIE NIPH U3YUEHUHU JAHHOTO MOIYJIS,
SBISIOTCSL 0a30BBIMH ISl TIOCJEAYIONMIETO W3yYeHHsl AUCHUIUIMH: «OKoJorus», «Meroauka
oOyuenus Qusuke», «MeToauka pemeHus 3anad 1no QGusmke», «AcTpodusrka, acTPOHOMHS U
METOAMKA 00ydeHUs acTpOHOMUM», «McTopus puznkmy, «Xumus», «Pu3nka BEICOKUX YHEPTUI.

2.  HopmaTuBHbIe CCBUIKH (1pU HEOOX00UMOCMU)

3. CTpyKTypa AUCUUIIUHBI (M0JYs1)

ouHas (opma *3a0unas ¢hopma
XapakTepucTuka y4eOHOM TUCITUTLTAHBI obyuenus Ha 6ase 0Oyuenus na base
CITIO CITIO BITO
OCO OCO
(yckop.) (yckop.) (yckop.)

OO6pa3zoBaTeNbHBINA YPOBCHD: AkaneMudecKkuii OakagaBp
Hanpasnenue noaroToBku 44.03.05 Tlegarorudeckoe oOpa3oBaHue
[Tpoduib dwusnka u HHPOpPMATHKA
KonuuecTBo comepkarenbHbIX MOyJIEeH )
(Tem)

JucrunnuHa 6a30Boi / BApHATUBHON YacTH

0Gpa3oBaTeITLHOM IPOrpamMMb! | Ipodeccnonanbublii 010K, bazoBas yacTh

*mexywue, (MOOYIbHbIU KOHMPOb) U

DopMBbI KOHTPOJIS
NPOMEHCYMOYHAs ammecmayusi (IK3ameH).

ouHas (popma *3aounasn popma
TokazaTenn o0yuyeHHs ch?;l;e 06y1t€7-(t:1glol-la 6a3§HO
0CO 0CO
(yckop.) (yckop.) | (yckop.)

KonunyecTBo 3a4eTHBIX €AMHUI] (KPEIUTOB) 4 4
KonnuectBo yacos 144 144
I'ox moaroToBKH 3 3
Cemectp 6 6




KomnnuectBo yacoB

- JICKIMOHHBIX 45 8
- IPaKTHYCCKMUX, CCMHUHAPCKUX 30

- 1a00paTOPHBIX

- CAaMOCTOSITEIILHON pabOTHI 69 128

B T.9. MHAUBUAYAJIbHOC 3aaHNC

HenenbHOE KOITUYECTBO 4qacCoB, B T.4.

ayJIUTOPHBIX 5

OCO — ofmee cpenHee 0Opa3oBaHue
CIIO — cpennee nmpodeccuoHaATbHOE 00pa30BaHNE
BIIO — BeIcmIee npodeccroHaIbHOE 00pa3oBaHKe
1- B cootBercTBHHU ¢ OOII (OCHOBHOIT 00pa30BaTENBEHOM MTPOTPAMMOIA)

4. OnucaHue AUCUMIIUHBI (MOAY/as)

eau u 3agaun.

Ilenv — 03HaKOMJICHHE CTYJIEHTOB C OCHOBAaMH COBPEMEHHBIX MPEICTABIECHUN O CTPYKType
SAapa W AJIIEMEHTAPHBIX YacTHIl, (OPMUPOBAHHWE 3HAHMKA M YMEHUH CTYyIEHTa, HEOOXOTUMBIX H
JIOCTATOYHBIX JJIsS TIOHUMaHUS SBJICHUI U MPOIECCOB, MPOUCXOAAIIUX B MPHUPOJIE, TEXHUKE, OBITY;
(GhOopMHUPOBaHKE y CTYJCHTOB COBPEMEHHOTO €CTECTBEHHOHAYYHOTO MHPOBO33PCHHSI, OCBOCHHE HMH
COBPEMEHHOTO CTUJISI (PU3NYECKOTO MBIIIIICHUSI.

3aoauu — GopMuUpoOBaHUE TEOPETHUSCKUX OCHOB W MPAKTHYECCKHX METOJIOB HWCCIICIOBAHHUS
IUTSI IPOBeIeHUs] TPO(heCCUOHATBHON e TeIbHOCTH B 00JIACTH MPEnoJaBaHus (U3HUKH.

TpeboBanus Kk pe3yJbTaTaM ocBOeHUsi Moay.Js: [Iporecc u3ydyeHuss MOIyssl HallpaBJieH
Ha (QOpMHpOBaHUE 3JIEMEHTOB Cieayromux kKomrereHnud B coorBerctBuu ¢ ['OC BIIO mo
JAHHOMY HAMpaBJiIeHUIO MOATOTOBKH (MIPOoduIio):

a) oowexynomypuuix (OK):

CIOCOOHOCTBIO MCIIOJIB30BaTh OCHOBBI (PMIIOCO(CKUX M COLMOTYMaHMTApHBIX 3HAHWM JUis
¢dbopmupoBanus HaydHOTO MHUpoBo33penus (OK-1);

CMOCOOHOCTBIO  QHAJIM3MPOBATH OCHOBHBIE OTalbl M 3aKOHOMEPHOCTH HCTOPUYECKOIO
pa3BuTHA U1 GOPMHUPOBAHUS ATPHOTH3MA U TpakaaHckoi nosuimn (OK-2);

CIOCOOHOCTBIO HCHOJIB30BAaTh €CTECTBEHHOHAYYHbIE M MaTeMaTHUECKUE 3HAHUS IS
OpUEHTHPOBAHUS B COBpeMEeHHOM HH(popmannoHHOM mpoctpanctse (OK-3);

CMOCOOHOCThIO K KOMMYHHUKAIIUM B YCTHOW U MHUCBMEHHOM (pOpMax Ha pyCCKOM, YKPAaUHCKOM
U HHOCTPAHHOM SI3bIKax JJIsl pelIeHus 3aJad  MEXJIWYHOCTHOTO M MEXKKYJIbTYpHOTrO
B3anmozeiictus (OK-4);

CIOCOOHOCTBIO pabOTaTh B KOMaHIE, TOJIEPAHTHO BOCTIPHHAMATH COIMAJIbHBIE, KYIbTypHBIC U
nuaHocTHBIE pasnuuns (OK-5);

CIOCOOHOCTBIO K CaMOOpraHu3aIuu U camoodpazoBanuto (OK-6);

0) obwenpogpeccuonanvuvix (OIIK):

TOTOBHOCTBIO CO3HaBaTh COLMANBHYIO 3HAYMMOCTh CBOEH Oynymied mpodeccun, o0manath
MOTHUBAIMEN K OCYIIECTBIEHUIO podeccuonanbHoi nesrenabHoctu (OIIK-1);

BJIaJICHHE OCHOBaMH MPOPECCHOHATLHON 3TUKHU U peueBoil KynbTypsl (OITK-5);

TOTOBHOCTBIO K 00€CIIEUEHHIO OXPaHbl )KU3HU U 310poBbs oOydatouuxcs (OI1K-6);

B) npogpeccuonanvuvix (I1K):
nearoruyeckas 1esTeJbHOCTh:

CIIOCOOHOCTBIO UCIOJIB30BAaTh COBPEMEHHBIE METO/IbI ¥ TEXHOJIOIMU 00Y4YEHUS U JUArHOCTUKHU
(IIK-2);

CIIOCOOHOCTBIO HCHOJIb30BaTh BO3MOYKHOCTH 00pa30BaTENIbHON cpedbl i JOCTHIKEHUS
JIMYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX pe3yJbTaTOB OOydeHHUs U oOecreueHHsl KadecTBa
y4e0HO-BOCITUTATEIILHOTO MPoIiecca CpeCTBaMH mpenogaBaeMbix mpeameTos ([TK-4);

TOTOBHOCTBIO K B3aMMOJICHCTBHIO ¢ yYaCTHUKaMU oOpa3oBartenbHoro npouecca (I1K-6);



CIIOCOOHOCTBIO  OPTraHU30BBIBATH COTPYJHUYECTBO OOYYAIOIIMXCS, TOJICPKUBATh HUX
aKTUBHOCTb, MHUIIMATUBHOCTH U CAMOCTOSITEIILHOCTh, pa3BUBaTh TBopUeckue criocooHoctu (I1K-7);
NMPOEKTHAA 1eSITeJIbHOCTD:

CIIOCOOHOCTBIO ~ TPOEKTUPOBATH  HWHAMBHIyallbHble  00pa3oBaTelIbHbIE  MapIIPYThI
oOyyaroruxcs (I1K-9);

CIIOCOOHOCTBIO  MPOEKTHUPOBATh TPACKTOPUU CBOEr0 MPOQECCHOHANBHOTO pocTa U
nuyHocTHOTO pa3puTus (I1K-10);

HAY4YHO-HMCCJIeI0BaTeIbCKAs 1eSITeIbHOCTD:

TOTOBHOCTBIO MCTOJB30BaTh CUCTEMATU3UPOBAHHBIE TEOPETUUCCKUE U MTPAKTUUECKUE 3HAHUS

JUTS IOCTAHOBKH U PEILICHUS UCCIIeIOBATEIbCKUX 3a/1a4 B o0nactu oOpa3oBanus u Hayku (I1K-11).

B pe3yabTate nzyueHusi MOayJisl CTY/IEHT A0JKeH
3namo:
* 00 OCHOBHBIX MOJIETISIX aTOMHBIX SJIED;
* 0 BUJAX PaJUOAKTUBHOCTH M 3aKOHAX PAJMOAKTUBHOIO pacrana;
* 00 3¢ dexTe Meccbayapa;
* 0 SJICPHBIX PEAKIINAX;
* 00 OCHOBHBIX METOJaX OKCIEPUMEHTAJIbHOTO W3YYeHHS U TEOPETHUYECKOTO pacyera
XapaKTePUCTUK aTOMHBIX SI/IEP;
* 0 B3aMMOJICHCTBHUU SACPHOTO U3IYUCHHUS C BEUIECTBOM;
* 0 COBPEMEHHBIX YCKOPUTENSIX, KOJIaiiiepax, JETEKTOpax YacTULl U U3IyUYCHHUI;
* 0 eIMHUIAX 103 U aKTUBHOCTH;
* 00 >JIeMEeHTapHBIX YaCTHIIAX U MX CBOHWCTBAX.
Ymems:
* ONpENeNATh pPa3Mepbl, PHEPIHMM CBA3M U MaCChl S1E€p, CIMH M H30CHUH SIpa U MOMEHTHI
HYKJIOHOB, SHEPTUU U MIOPOTH PEAKIUH;
* 3amHCHIBAThH U PEIIATh SICPHBIC PEAKIUU JIJIS TTOMyUSHUS MPAKTUICCKUX BaXKHBIX MApaMETPOB H
BEJIMYHH.
Bnaoemuv:
* CHCTEMOM TEOPETHUECKHUX 3HaHUM MO0 (PU3HKE;
* METOJIaMHU pacueTa SHEPIruH CBs3H, Macc syep (popmyna Belzekkepa);
* METOJIaMHU pacyeTa OCHOBHBIX XapaKTEpUCTHK pacraja sijaep;
* METOJIaMU pacyeTa JaTUPOBKHU COOBITHIA;
* METOJIaMH pacyeTa IMopora SHEPTUU PeaKinu;
* METOJ/IaMU OLIEHKH paJHallMOHHON 00CTaHOBKH;
* METOJIaMH 3alIUThl OT U3TYUYCHHUS;
* HaBbIKaMU palOTHI C y4eOHOM, HAy4YHOU U METOUYECKON JTUTEPATYPOH.

5. Coaepxanue TMCHHUILIMHBI (MOAYJis1) U (OPMBI OPraHU3ALNH Y4eOHOT 0 Mpolecca

[TperonaBanrie MOIYJsl MpeayCMaTpUBAET CleAyioue (OopMbl OpraHH3alud Y4eOHOTO
npoliecca: JISKLUH, IPAKTUYECKHE 3aHATHUS, KOHCYJIbTAIlUH, CAMOCTOSATENIbHAs paboTa CTyIeHTA.

Teoperuueckuii Kypc AUCIUILTHHBI «OO0MIast 1 SKCIepUMeHTanbHas gpusnka» (Moxynb 11 —
«®Pu3uka aTOMHOTO sApa M YaCTUL»)» M3JIaraercsi ¢ MCIOJb30BaHUEM OOBSICHUTEIBHO-
WUTIOCTPATUBHBIX, 3BPUCTUYECKUX W HCCIEN0BATENIbCKUX JIEKIMH, HAa KOTOPBIX HCIOJB3YIOTCS
METO/1bI MO3TOBOM aTaku, poJIeBbIe U AUAAKTUYECKUE UTPhI U T.I1.

B yuebHOM mpolecce MIMPOKO HCHONB3YIOTCS AaKTHBHBIE M WHTEPAKTHUBHBIE (HOPMBI
NPOBE/ICHUS 3aHATUH (KOMIIBIOTEPHBIE CUMYJISALUM, pa300p KOHKPETHBIX CUTyallMd, TUCKYCCHS,
MOJIEMHKa), BHEAYJUTOPHAs CaMOCTOATENbHas paboTa, OaTbHO-PEHTHHIOBas CHCTEMa OLECHKH
yCIIEBaEMOCTH, JIMYHOCTHO-OPUEHTUPOBAaHHOE O0O0ydeHue, MpobieMHoe o0ydeHue, Oo4HO-
MOAYJbHOE O0yYEHHE.



CaMocTosTenbpHas pa60Ta CTYACHTOB MNPpCAyCMAaTPpHUBACT BBIIIOJHCHUC HWHAWBUAYAJIbHBIX
3a,I[aHHI>i; npopa60TKy TCOPECTUUCCKUX OCHOB IMPOCIIYIIAHHOI'O JICKIMOHHOT'O MaTE€pHralia, U3YUCHUC
OTACJIIBHBIX TEM W BOIIPOCOB, 3aIJIAHUPOBAHHBIX JIA CAMOCTOATCIIBHOTO H3YYCHHA, HU3YUYCHHC
y‘le6H0fI u MeTOﬂquCKOﬁ JIUTCPATYPhI; COCTaBJICHHEC  KOHCIICKTOB, pemICHUC  3a1a4;
CUCTCMATU3ALUIO U3YYCHHOI'O MaTCpUuaja nepea MOAYJIbHBIM KOHTPOJIEM U 5K3aMCHOM.

IHopsakoBbIi Kpatkoe cogep:xanue TeMbl
HOMep U TeMa
Cooeporcamenvuwtii mooyas 1

1. O6mmue OcHoBHbIE 3Tarbl pa3BUTUA GU3UKY SAPaA U STEMEHTAPHBIX YaCTHII.

CBOWCTBA aTOMHBIX | MaciTalbl sIBICHUI MUKPOMUPA

sinep. OCHOBHBIE

XapaKTePUCTUKHU

sanep

2. Monenu OmnwiT Pesepdopaa no paccestHuto o-gactuil. Sapo kak cucrtema

ATOMHBIX SIEp. B3aUMOJICHCTBYIOIIMX MMPOTOHOB U HEUTPOHOB. 3apsia sapa. MaccoBoe

OHeprus cBs3U 9HCII0 U Macca sapa. M3orombl. U306apsl. DHEprus CBS3M spa.

spa CrabuibHbIe U pPaIMOAKTUBHBIE SIpa

3. ®opmyna [TonysMnupuyeckas Gpopmyina st SHEPTUU CBSI3U siapa. Marudyeckue

Benzekkepa YypcIa.

4. Bugsl WNHTEHCHBHOCTH BU0B B3aUMOJEHCTBUA. TE€H30pHBIN XapakTep SAEPHBIX

B3aMMOJECHCTBHSL. cwil. PaccenBanne HEUTPOHOB Ha NpoToHax. CIIMHOBAs 3aBUCUMOCTD

[lepenocunku anepHbIX cuil. OcoOOEHHOCTH paccenBaHUs TOKIECTBEHHBIX YACTHII.

SJIEPHOTO 3aps0Basi HE3aBUCUMOCTB SAEPHBIX cHil. M30TONMYecKkuii criuH.

B3aUMOJICHCTBUSI. O6061mennbIi npuHyn [Taynu. O6GMeHHbIN XapakTep SAEpHBIX CHIIL.

CaoiicTBa sinepHbIX | CBOMCTBO HACBHILIEHMS SIAEPHBIX CHIL.

CHIL.

5. Ctpykrypa CrpyKkTypa HEHTpOHA U MPOTOHA. MarHUTHbIE MOMEHTBHI.

HYKJIOHA.

6. [eiiTpoH. CoiicTBa neiitpona. J{eUTpoH-CBsI3aHHOE COCTOSIHUE B N-p-CUCTEME.
OCHOBHBIE XapaKTEPUCTUKHU JEUTPOHA. MarHUTHBINA U KBAIPYIOJIbHBII
MOMEHTEHI JIeHTpoHa. BoitHOBas pyHKIMS TEHTpOHA.

7. O6onoyeuHas [Totenuuan ycpeaHeHHOTo snepHoro mnons. dusnueckoe 000CHOBaHME

MOJEJIb sAJIpa. 000JI0OYEeYHOH  CTPYKTYpHI  sifpa. CunpHOE  CHUH-OpOHTANBHOE
B3auMoeiicTBue. OJHOYACTUUHOE COCTOSIHUE B YCPEIHEHHOM $JIEPHOM
noreHuuane. OObsCHEHNE CIMHOB M YETHOCTEW COCTOSIHUM siIEp B MOJENIN
o0osouek. [ToHsTHE PO MHOTOYACTUYHYIO MOJIENH 000JI0UEK.

8. Macc- Macc-cniekrpomeTpsl ActoHa u Jlemncrepa. @uznyeckue MPUHIIHUIIBI

CHEKTPOMETPBI. paboThl yckopuTenen

Yckopurenu.

9. Pagnoaktus- EcTtecTBeHHas U UCKYyCCTBEHHAs palMOAKTUBHOCTb. CTaTUCTUYECKUM

HOCTb. 3aKOHBI XapakTep pacnajaa. 3aKoH paJiiOaKTUBHOIO pacnajaa. Y paBHEHHE BEKOBOTO

paavoaKTUBHOTO paBHOBECHS

pacraja.

10. a-pacnan. o-yactuia. CeKkTpbl O-4acTHLl. 3aBUCUMOCTb IEPUOJA O-pacriaja OT
SHEPTHUH O-4aCTHIl. DJIEMEHTHI TCOPHUH O-pacraja. TyHHenbHbIN dhdEKT.
Onpenenenre pasmMepoB SAEp 0 JaHHBIM Oi-pacnaja.

11. B-pacman. -uactuibl. Buasr 3-pacnaga. DHEPreTHUECKU CIEKTpP DJISKTPOHOB.

Heiitpuno. DKCIIEpUMEHTAIIBHOE J10KA3aTENbCTBO CYLIECTBOBAHMS HEUTPHUHO.
DneMeHThI Teopuu B-pacnana. [ToHaTrue o ciadbix B3aUMOACHCTBUSAX.
Paspemienssle u 3anpenieHHble B-nepexoapl. HecoxpaHenue ueTHOCTH IpH




| B-pacnane. [IpoGiema Macchl HEUTPUHO.

CooeprcamenbHulit MoOyb 2

12. y-pacnaa u
BHYTPEHHSIS
KOHBEpCHs
3JIEKTPOHOB.

y-u3nyuenue saep. [IpaBuia otbopa Mo MOMEHTY ¥ Y€THOCTH IS Y-
nepexoJoB. S nepHas uzomepusi. BHyTpeHHss1 KOHBEpCHUS.

13. Dddekr
Meccbayapa.

Dddext Meccbayspa u ero npuMeHEeHHEe B PU3UKE U TEXHUKE

14. IIpoGer
3apSKCHHBIX
YaCTHII B BEIICCTBE

Hpo6er TSAXKEIBIX U JICTKUX 3apPsSXKCHHBIX YaCTHIL

15. Bzaumonein-
CTBHUE BEIECTBA C
Y-H3ITy9EeHUEM

doTorddexT, paccenBaHue, POXKICHHE EKTPOHHO-TIO3UTPOHHBIX Tap.

16. buonoruueckoe

buonornyeckoe nericTeue H3JIYUCHUSA U XAPAKTCPUIYIOIIUEC €I'0 BEIIMUNHBI

JIeUCTBUE

U3ITy4EHUS]

17. Metonb1 MeTtoa poTodIMYIBCHM, MPUHLIMIIBI pA0OTHl CUUHTUIUISUOHHBIX U
perucTpanuu ra3opaspsAHbIX CYETUUKOB, KaMepbl BHIIbCOHA, ITy3bIPHKOBOM U
W3JIy4eHU I MOHU3ALIMOHHON KaMephl

18. SnepHeie MexanusMmsl iAepHBIX peakuui. Monens cocraBHoro sapa. [IpsmMere
peakuuu siiepHble peakiuu. OCHOBHBIE SKCIIEPUMEHTAIBHBIE JAHHBIE PO PACIIAL.

OnemeHTapHas Teopus pacnana. [Tapamerp nenumoctu. CHOHTaHHBIH
pacnas.

19. SAnepusriit
peaxkTop M siepHas

Pacnian n3oronos ypaHa 1moj 1elcTBUEM HEUTPOHOB. LlenHas peakuus.
Koadduruent pazmuoxkenus. Snepasie peakTopsl. SnepHas sHEpreTHKa.

SHEpreTrKa

20. Tepmosinepubie | CunTes nerkux saep. [IpodaeMsl yrpaBiaseMoro TepMosIIEpHOTO CHHTE3a
peaKIuH.

TepMmosiiepHbie

pEaKkToOphI

21. OBommonus SInepHble peakuu B 3Be31aX

3B€31

22. Hecoxpanenue | KBapku u riarooHsl. FIX OCHOBHBIE XapaKTepUCTHKU. J{UCKpETHBIE
YETHOCTH. cummetrpun C, P, T u teopema CPT. IIpoGiiema mocTpoeHus eTuHOR
DneMeHTapHbIe TEOPUU CIAOBIX, FTEKTPOMATHUTHBIX U CUJILHBIX B3aWUMOICUCTBUN

JACTHUIIBI




TemaTuueckuii JIAH (3anoaHAEmMCA COSNIACHO YYeOHOMY NIAHY)

ConepxareJibHbIA MOAYJIb 1

Ha3Banuna
cojepKaTeJbHbIX
MOIyJied U TeM

Koaun4yecTBO yacoB

Ounas ¢popma

3aounas popma

Ha 0a3e 001Iero cpeaHero

Ha 0a3e cpeaHero

Ha 0a3e BBICHIEro

npo¢ecCHOHAIBHOTO npo¢ecCUOHAIBHOT
oOpa3oBaHus

o0pa3zoBaHus 0 00pa3oBaHus
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1. OO111e cBOIiCTBA aTOMHBIX

anep. OCHOBHBIE 8 2 8 0,5 1 7
XapPAKTEPUCTUKHU sJICP
2. Monenu aTOMHBIX s1ep. g 5 g 025 | 0.5 75
DHeprusi CBSI3M s/ipa
3. ®opmyna Beizekkepa

PMY H p 11 2 11 0.5 10
4. Buabsl B3aMOIEHCTBUS.
HepeHocqfncH SI7IGPHOTO 6 3 6 | 025 5
B3auMoericteusa. CBoicTBa
SITIEPHBIX CHJL.
5. CTpyKTypa HYKJIOHA.

pyKtypa iy 4 2 4 025 | 0.5 3
6. JlefiTpoH.

I[ P 4 1 4 025 1| 0.5 3




7. O6ono4yeyHas MOJEIb

apa. 5 2 3 5 5
8. Macc-crekTpoMeTphl.
5 5 5 5
Ycekopurenu.
9. PaqnoakTUBHOCTE. 3aKOHEI
7 4 2 1 7 0,5 6
PaMOAKTUBHOTO pacraja.
10. a-pacman.
p A 9 3 2 4 9 9
11. p-pacnan. HeritpuHo.
B p a P 9 3 2 4 9 9
Hmozo no
cooeprcamenvHomy mooyar | 76 | 24 | 15 38 76 2 69.5

1




Conep:karebHbIIN MOAYJIb 2

KoandyecTBo 4acoB

Ounas popma

3aounas popma

Ha 0a3e 001Iero cpeaHero

Ha 0a3e cpeHero

Ha 0a3e BBICHIETO

06DAZ0BANMSE npogdeccuoHaIBLHOr0 npo¢eccuoHaIBLHOr0
P o0pa3oBaHusi o0pa3oBaHusi
Hazpanus B T.H. B T.4. B T.Y. B T.Y.
coaepKaTeJbHbIX § § § § 3 § § 3
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12. y-pacnag v BHyTpEHHSA 0| 4 10 05 9
KOHBEpCHUS 3JIEKTPOHOB. :
13. Dddext Meccbayapa. 6 | 3 6 1 5
14. TIpoGer 3apsHKCHHBIX
5 2 5 0,5 4,5
YaCTHI] B BEIIIECTBE
15. BzaumopeiictBue
5 |2 5 1025 05 45
BEIIIECTBA C Y-U3ITyYCHUEM
16. buonoruyeckoe aeiicTBue
5 5 0,25 1 4
U3Ty4YeHUS
17. MeTonbl peructpanuu
/bl pernctpan 4 1 4 1025 3
W3IIyYeHU I
18. SnepHbie peakuuu 8 2 8 025 | 05 7.5
19. SnepHslii peakTop U
p P P 8 2 8 0,5 0.5 7
sJIepHasi SHEPreTUKa




20. TepMosiiepHbIE PEAKIIUH.

TepMosiiepHbie peakTOpbI 6 21 3 7 6
21. DBouro1Hs 3BE3
H A 4 1 1 2 4 3
22. HecoxpaHeHUE YETHOCTH.
6 3 2 1 6 5
DNeMeHTapHbIC YACTHUIIbI
Hmozo no
cooeprcamenpHomy mooyaro | 67 | 22 | 15 30 68 58.5
2
Hmozo no modynio
144 | 46 | 30 68 144 128
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21.
22.
23.
24.
25.

26.
27.

28

41

11. KoHnTpoJbHBIE BONPOCHI K IPOMEKYTOYHOM aTTecTalluu
Cy1iecTBOBaHUE U OTKPBITUE siAep. MacmTaObl siIepHBIX BEIUYHH.
Crpoenue sapa. Pazmepsl atToMHBIX sifep. CBolicTBa cTabMiIbHBIX a1ep. 3mMepenue mace
CyOaTOMHBIX YaCTHII.

Yckopurenu.

Oueprus cBsa3u snapa. [lonsTue o saepHbIX Moaensax. JJopokka cTaOUIbHOCTH.
3aBUCHUMOCTH yI€IIbHOM YHEPTUU CBsI3U OT MaccoBoro uncia. ®opmyna Beitizekkepa.
CymiecTBOBaHUE U CBOMCTBA SACPHBIX crsl. OOMeHHasi TeOpHs SAEPHBIX CHIL.
ITorenunan FOkaBbl. Hocutenu sinepHbIx B3aumozeicteuil. Mesoarom.

Jeiiton. CBOWCTBA U XapaKTEPUCTUKH.

O6onoueunast Moens siapa. OCHMIUIATOPHBIN MTOTEHIIMAN U BBIPOXK/ICHHE YPOBHEH.

. Pacmennenue yposueii saapa. Ponb cniuH-opOUTaNbHOTO B3aMMOCHCTBHS.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

OHeprerudeckue 000g0uku. Marnyeckue uncna.

PannoaktuBHOCTB. THIEl pacnanoB. EcTecTBeHHas M MCKYCCTBEHHAs PAIMOAKTUBHOCTb.
3aKoH paJiMOaKTUBHOTrO pacnaaa. BekoBoe paBHOBecHeE.

Panuoaktusuble panel. [IpaBuiia cmemenns. CtaTUCTHKA pacnaioB.

OCHOBHBIE 32aKOHOMEPHOCTU U OCOOEHHOCTH OL-pacraja.

MexaHn3Mm u Teopus oi-pacnana. Posb 3aKOHOB COXpaHEHUS.

Bunsl B-pacnana. DHepreTudecKkrue COOTHOIIEHUS TIPH [3-pacmaie.

I'nnoresa cymiectBoBaHUs HEUTPUHO. OTBITHI 110 €0 OOHAPYKEHUIO.

dopwma (-criekTpa. 3aBUCUMOCTD ITEpHOa MoTypacnajga oT YHEPIUM Ul 3-pacmaja.
Y-H3IIydeHue. JHEPreTUUECKUN aHaIN3 y-pacnaaa. BHyTpeHHsAs KOHBEPCHSI 3JIEKTPOHOB.
Snepnas uzomepus.
Dddext Meccbayapa.

HpOXO)KIleHI/Ie 3apSAKCHHBIX YaCTHUI] YEPE3 BEIICCTBO. HpoGer 3apSAKCHHBIX YaCTUI[ B BEIICCTBC.
HpOXO)K,I[CHI/Ie JICTKHUX 3apsAKCHHBIX YaCTHUIL YCPE3 BCHICCTBO. Pa,I[I/IaI_II/IOHHoe TOPMOKCHHUC

AIIEKTPOHOB.

BzaumopeiictBue y-u3nydenus ¢ BeuiectBoM. CymmapHbIil ko3 GUIIMEeHT TOoTIoMeH s Y-

U3ITy4YEHUS.
®ortoaddext. TomconoBckoe 1 KomnroHoBckoe paccesHus y-kBaHTOB. Poxkenue
AJIEKTPOHHO-TIO3UTPOHHBIX Map.

Perucrpanus 3apskeHHBIX YacTUIl, HBUTPOHOB U y-KBAaHTOB. J{eTEKTOpHI.
OHepreTu4ecKuil aHaIu3 U MEXaHU3M JIENIEHUS TSKEIbIX Sep.

. lenenue npu o0sryueHUH HelTpoHaMu. MIHOBEHHBIE U 3alla3/1bIBalOIINEe HEUTPOHBI.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Knaccugukaims u xapakTepUCTUKU SICPHBIX PEAKIIUH.

3aKOHBI COXpaHEHUs B AACPHBIX peakiusax. CocTaBHOE AOPO.

Knaccugukaius HeUTpOHOB U sHepreTrdeckast 3 (H)EeKTUBHOCTH SIIEPHBIX PEAKIUH.
VYcnoBue ocyiecTBUMOCTH pEaKLuU ACJICHUS.

@opMyiia 4EeTbIPEX COMHOKUTEIEH.

Posb 3ama3npIBaroux HEUTPOHOB B SIIEPHBIX PEAKLIUAX.

SInepHsle peakTopsbl. SiepHas YJHEpreTuKa.

TepmosiaepHas peakiys U ee sHepreTudeckas s¢ppextuBHOCTb. Kpurepuii Jloycona.
HecoxpaHeHune 4eTHOCTH B C1a0bIX B3anMoaeicTBHX. [ unotesa Jlu u Sura. Onsit By.
OHeprus 3Be37. YIIIEpOJHO-a30THBIN U POTOH-IIPOTOHHBINA LIUKII.

OBouonus 3Be31.

KBaHTOBOMEXaHNYECKOE JJaBJICHHUE.

. benble xapnuku. Helitponnslie 3Be3/1bl. UepHbIE ABIPHL.
42.
43.
44.
45.
46.

Knaccudukanus 3apspkeHHBIX YacTHIl. AHTHYACTHUIIBI.

3aKOHBI COXPAHEHUSI B MUKPOMUDE.

Ksapku. KBapkoBast cTpykTypa aapoHOB. ACUMIITOTHYECKast CBOOO1a U KOH(DAWNMEHT.
KBapku u nentonsl. [lokonenne KBapKoB U JIENTOHOB.

KBapku u ri1t00oHBI.



47. Benukoe o0ObeIUHEHUE.

12.00pa3en 3xk3aMeHAIMOHHOT0 OUIeTa

1. OcHOBHBIE ATanbl Pa3BUTHS (U3UKHU sJIpa M JIEMEHTAPHBIX YacTHI]. MaciiTalbl sIBICHUI
MHUKpPOMHPA.

2. MexaHnusm u Teopus o-pacrnaja. Poiab 3akOHOB COXpaHEHHS.

3. Knaccuduxkarus 3apsHKeHHBIX 9acTUIl. AHTHYACTHUIIBL.

14. Kputepun oneHuBanus
(Paszpabamuisaromces u ymeepacoaromes kagheopoti Ha ocnoge Ilonoxcenusn [JonHY)

CornacHO MOAYJTPHOMY MPUHITUITY OpTraHU3aI[uu Y4eOHOTO MpoIecca CoepKaHnue YIeOHbBIX
KypCOB 10 00111el (pu3rKe COCTOUT U3 IBYX COAepKaTeNbHBIX Moaysel. Kaxaplii conepkaTenbHbII
MOJYJIb COCTOMT U3 TEOPETHYECKOTO Marepuasna W MPAKTHUECKUX 3a]ad, BBITIOJHEHHE KOTOPBIX
TpeOyeT OBJa/IeHUsl TECOPUEH B YKa3aHHOM B MOJyJie OObeMe.

CoaeprxarejbHbIe MOAYJIH Dopma KOHTPOJIA baJuisl
CopepxarenbHblii MOAYIb 1 Komnoxsuym 1o reopun 10
bnok 3amau 10
Kontponbnas padota 5
ConepxarenbHbIi MOYIb 2 Teopus 10
biok 3amau 10
Kontponbnas padota 5
OK3amMeH 50
OO0t uror 100

JIJ1st olleHBaHUS aKaJeMHYECKON YCIIeBaeMOCTH O0YYarOITHUXCSl HCTIOJIb3YETCS
1IKaja OlleHMBaHuA, pekoMmeHaoBaHHas npukazom MOH JIHP ot 30.10.2015r. Ne
750:

Ounenka no Ounenka no 100- OuneHka 1o rocy1apcTBeHHOM Ounenka no
mKaJie 0aJVILHOM IKaJIe mKaJie rocy1apCcTBeHHOM
ECTS (3x3ameH, nuddepeHPOBaAHHBIN HIKaJie

3ayer) (3auer)
A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xoporio) 3a4TEHO
D 70-74 3 (YAOBIIETBOPUTEIIHHO) 3a4TEHO
E 60-69 3 (Y1OBIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HEeyJIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MO>KHOCTBIO TOBTOPHOW CAaYM
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOXHOCTBIO ITOBTOPHOM CHa4H
MIPU YCJIOBUU 00s3aTeIbHOr0 Habopa
JIOTIOJTHUTEIBHBIX 0AJUIOB

3HaHUE TEOPETUUECKON YaCTH Kypca OIIEHUBACTCSA 0 CIICAYIONIUM KPUTEPHUSIM:
1. Cryaent nomydaet 80-100% GannoB OT MaKCUMAIBHOTO, €CITM TTOKa3al
B DIyOOKHME U TIOJNHBIE OTBETHI HA TEOPETUYECKHE BOIPOCH; TIIYyOOKOE TMOHUMAHHE

(bU3UYECKON CYIIHOCTH MPOOIEMBIL;



B yMEHHE TMPOBOJAUTH JIOTUYECKHE PACCYKACHUS U OO0OOIIEHHS M COMPOBOXKIATh HUX
COOTBETCTBYIOIIMMU JOKA3aTeIbCTBAMU;

2. Crygent nonydaet 50-79% 06amioB 0T MaKCUMaJIbHOTO, €CJIH MTOKa3ajl

m T1ayOOKME U TIONHBIE OTBETHl Ha TEOPETHYECKHWE BOMPOCH C HE3HAYUTEIbHBIMU
MOTPEIIHOCTSAMH, 3aTE€M HCIPABICHHBIMH CaMUM CTYACHTOM; MOHHUMaHUE (DU3UYECKON CYITHOCTH
paccMaTpuBaeMBbIX PoOIIeM;

B YMEHHUE JIOTHUECKH pacCyk/1aTh U MPOBOJUTH JOKA3aTEIbCTBA;

3. Cryaent nonyuaeT 30-49% 6amioB oT MaKCUMaIbHOTO, €CJIH MOKa3ajl

B TpU OTBETE HA TEOPETHYECKHE BOMPOCHI Psi HETOYHOCTEH, KOTOpBIE CTYACHT HE B
COCTOSIHMM CaMOCTOSITEIbHO UCTIPABUTH;

4. Ctynent nonyyaet 0-29% 6assioB 0T MaKCUMaJIBLHOTO, €CIIN

W HE BBINOJIHEHBI TPEOOBAHUS, H3JI0KEHHBIE B MPEIABIIYIIUX TyHKTaX;

B HET OTBETOB HAa TEOPETHUUECKHE BOIIPOCHI.

Ix3zamen ouenusaemcsa ¢ 50 d6annos.

JI71st OLIEHKH K3aMeHa TperoaBaTeib PYKOBOJICTBYETCS CIIeIyOIUMH PHHIIUTIAMH:

50 6a/1s10B — TOKA3aHBI CHCTEMAaTHYECKHE U TIIyOOKHE 3HAHUS TIPH OTBETE Ha TEOPETHUCCKHE
BOIIPOCHI OMJIETa, BHIMOJIHEHA MTPAKTUYECKas YacTh OUJIeTa B TIOJTHOM 00BeME;

40 6a1510B — IOKa3aHbl CHCTEMAaTHUECKHE U TIIyOOKHE 3HAHUS TPH OTBETE Ha TEOPETHUCCKHE
BOMPOCHI OWJIETa, BBHINIOJHEHA MpAKTHUECKash 4acTh OWjeTa B IOJHOM OOBEMe, HO TMpPHU OTBETE
JIOMYIIEHBl HECYIIECTBEHHBIE OMINOKH;

30 0amy0B — 1OKa3aHbl HE CUCTEMATUYECKHME M HE TINIyOOKHME 3HaHUS IpPU OTBETE Ha
TEOPETHYECKHE BOMPOCH OMiIeTa, MPaKTUYECKash 4acTh OMJIeTa BBHIIOJHEHA HE B MOJHOM O0BeMe,
MIPY OTBETE JIOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OMIMOOK;

20 0aaJ0B — TOKa3aHbl MMOBEPXHOCTHBIC 3HAHMS INPHU OTBETE HA TEOPETUYECKHE BOIPOCHI
Ousera, MpakTUYeCcKas 4acTh OuiieTa He BBIMOJIHEHA, IPH OTBETE JOMYIIEHO MHOTO CYIIECTBEHHBIX
OIIINOOK;

10 6a110B — TOKa3aHBI OYEHb MIOBEPXHOCTHBIE 3HAHMUS, 1aHBl YACTUYHBIE OTBETHI HA TIPOCTHIC
BOIIPOCHI 110 3HAHUIO OCHOBHBIX OIpeJIeTIeHNI 1 (hOpMYII, BOCIIPOU3BEACHBI OTACTIbHBIEC (hparMeHTHI
MaTepHala ¢ MOMOIIBIO IK3aMEeHaTOpa;

0 — moTHOE HEe3HAHHE MaTepuaa.

15. MarepuajbHO-TeXHHYECKOE oOecnedeHne y4eOHOro npouecca

1. 1ng mpoBeieHUs JIEKIIMOHHBIX 3aHATHH TpeOyeTcs ayJUTOpHs Ha Kypc, 000py10BaHHAS
MEJIOBOW WJIM UHTEPAKTUBHOMN JOCKOM, MyJIbTUMEIUINHBIM ITPOEKTOPOM U SKPAHOM.

2. MyJbTUMEIUMHBIN TPOEKTOP.

3. HoyTOyk.

4. Beixoa B IHTEpHET.

5. Wi-Fi moctyn B KopItycax yHHBEPCHTETA.

6. TexcToBbIE U 3NEKTPOHHBIE pecypchl HayuHoii OMbIuoTekn yHUBEpCUTETA.

7. CTeHasl.

16. PexomenoBanHas quTepatrypa

OcHoBHasi JiMTEpaTypa

1. Bymok I'.®. Kypc ¢izuxu: B 3 xH. / [.®. Bymok, €. ®. Benrep. — K.: Buma mk., 2003. —
Kna. 3. Ontmka. @i3zmka aTtomMa Ta aTOMHOTO sapa: HaBYaJIbHMA mociOHuk. — 311 c.
(http://www.twirpx.com/file/1793601/)

2. Uponmos U. E. 3amaun no obmieit ¢pusuke : yued. mocodue s By30B. — 2-€¢ U3l - M. :
Hayxa, 1988. — 416 c.

3. Kamuronor .M. Bpenenne B ¢Gu3MKy sapa W 4acTUIl: ydeOHoe mocobme / M.M.



http://www.twirpx.com/file/1793601/

Kamuronos. — M.: Enuropuan YPCC, 2002. — 384 c. (http://www.twirpx.com/file/216673/)

4. Myxun K.H. DkcniepumenTanbHas saepHas ¢usuka: yueonuk / K.H. Myxun. — 4-¢ uzn.,
nepepad. u jmon. — M.: Dueproatommsaar, 1974. — T.l1. dusuka aromHoro sgpa. — 584 c.
(http://www.twirpx.com/file/26664/)

5. Cuyxun J1.B. O6muit kypc ¢usuku. Yued. mocodue : s By3oB. B 5 1. T. V. AtromHas
U saepHas ¢gusuka. — 2-e¢ u3fd., crepeor. — M.: OUSMATIIUT,; U3n-so MOTU, 2002. — 784 c.
(http://www.twirpx.com/file/1384849/)

6. PakoOonbckas W.B. Snepnas ¢usuka / M.B. Pakobonbsckas. — M.: U3a-so MI'Y, 1971. —
296 c. (http://www.twirpx.com/file/1694617/)

7. Hupoxos 0. M. Snepnas ¢pusuka: yueoHoe nmocodue / 0. M. Illupokos, H. I1. FOaun. —
M.: Hayka, 1980. — 727 c.

JlonosTHUTe/IbHAA JINTepaTypa

1. bynagin JI. A. fnepna ¢izuka: migpyunuk / JI. A. bynasin, B. K. TaprakoBcekuii. — K.:
3uanns, 2005. — 439 c.

2. Baitab6epr C. OtkpoiTre cybaTomubix yactuil / C. Baiin6epr. — M.: Mup, 1986. — 285 c.

3. CagenneB U. B. Kypc o6mieii pusuku: B 3-x T. / U. B. CaBenbeB. — M.: Hayka, 1982. — T.
3: KBanroBas ontvka. AtomHas ¢(usuka. ®dusuka TBepAoro tena. dusmka aTOMHOTO sjapa H
aJeMeHTapHbIX YacTull. — 304 c.

4. Opaysudenpaep I'. Cybatomuas dusuka / I'. Opaysndenpaep, O. Xennu. — M.: Mup,
1979. —-1736 c.

5. Torrdpua K. Konnenmuu pusukn snementapasix yactui / K. 'otrdpun, B.Batickond. —
M.: Mup, 1988. — 240 c.

6. Uponos U. E. KantoBasi ¢pusuka. OCHOBHBIC 3aKOHBI: y4eOHOE TOCOOWE Ui BY30B /
. E. Uponos. — M.: JIabopatopus bazoBbix 3nanuii, 2002. — 272 c.

7. UpomoB WM. E. COopHUK 3amad MO aTOMHOW W siAepHOU (u3uKe: ydeOHoe rmocobdue /
. E. Uponos. — M.: Dueproaromusnart, 1979. - 216 c.

Meroauyeckasi JuTeparypa

1. MeTtoauuHi BKa3iBKH JI0 CaMOCTIiHOI poOoTH 3 siaepHOi (i3uku (I CTYJICHTIB
¢izuko-texnigyHoro ¢axynsbrery) / I. M. [lyctuanukoBa. — JJonensk: JonHY, 2012. — 44 c.

2. [TyctuanukoBa 1. M. Jlekmii 3 simepHOi Gi3uku (s CTYIAEHTIB (i3UKO-TEXHIYHOTO
daxynsrery) (4.1) / I. M. [lyctunnnkosa. — loneusk: JJonHY, 2012. - 71 c.

3. [TyctuanukoBa 1. M. Jlekmii 3 sinepHOi Gi3uku (s CTYIAEHTIB (i3UKO-TEXHIYHOTO
daxynsrery) (4.2) / I. M. [lyctunnukosa, FO. B. Ilepctiok. — onensk: JJouHY, 2013. — 102 c.

17. UndopmanuonHbie pecypcebl

1. http://donnu.ru/ — caiit JlorHY.

2. http://library.donnu.ru/ — caiit 6ubnuorexu JorHY.

3. http://nuclphys.sinp.msu.ru/ — SInepHas ¢pu3uka B HHTEPHETE.

4. http://znaniya-sila.narod.ru/ — 3HaHUA-CUIA.HAPOA.PY.

5. https://twiki.cern.ch/twiki/bin/view/AtlasPublic/HiggsPublicResults — cTpaHuna HayudHBIX
pesyabTaToB Koyutabopanuu ATLAS.

6. http://psj.nsu.ru/lector/serednyakov/ — «®@u3uKa 3yeMEHTApHBIX YacTUll — B mupe, B UAD,
Ha kadeape ®OU» — nekmus C. U. Cepennsakona.

7. http://webbook.nist.gov/ — callT HAIMOHAJIBHOTO UHCTUTYTA CTAaHAAPTOB U TEXHOJIOTHH.

8. http://www.e-science.ru/groups/dusmuka — pazaen Ousuku [loprana EcrectBennsix Hayk.

9.http://www.sciencephoto.com/ — calT C HCTOPUYECKHMH U COBPEMEHHBIMH (OTO- U
BUJICOMaTepHaliaMu U3 PA3IUYHBIX 00IacTell HAYKH U TEXHUKH.

10. http://www.youtube.com/user/AKhodus — oOy4atomie Bueo o Gpusuke.

11. http://elementy.ru/ — o6pa3zoBaTenbHBIHI MOpPTA.



http://elementy.ru/
http://www.youtube.com/user/AKhodus
http://www.sciencephoto.com/
http://www.e-science.ru/groups/%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
http://webbook.nist.gov/
http://psj.nsu.ru/lector/serednyakov/
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/HiggsPublicResults
http://znaniya-sila.narod.ru/
http://nuclphys.sinp.msu.ru/
http://library.donnu.ru/
http://donnu.ru/
http://www.twirpx.com/file/1694617/
http://www.twirpx.com/file/1384849/
http://www.twirpx.com/file/26664/
http://www.twirpx.com/file/216673/

12. http://home.web.cern.ch/ — caliT eBponeiickoi opraHu3aIuy 1Mo SAAESPHBIM UCCIEIOBAHUSM.



http://home.web.cern.ch/

16

Padouast mporpammva paccMOTpeHa H IepeyTBepk/IeHa Ha 3acelaHin Kadeapbl ¢ H3MCHEHHSMH

(0e3 n3menenwii) na 201 ~LIpoToKo: 3acenanns kageaper Ne 1 ot 28.08.2017
3aB. kadeapoii

Pabouas mporpavya paceMoTpeHa i MepeyTBepiKAeHa HA 3aceJaHHH Kadelpel ¢ H3MeHeHHsM
(6e3 u3venenwii) na 2018/2019 rox. [IpoToko: 3aceanns xadeaps: No or 4. G5 AG1F

3aB. kadeapoit ?‘4‘ ‘7"23;/'
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Padowast mporpamya paccMoTpeHa H mepeyTBepiIeHa Ha 3acelaHnH Kadeapsl ¢ H3MeHeHHsIMH
(6e3 u3menenuit) na 2019/2020 roz. Ipotokon 3acetanms kadenps: Ne oT
3aB. Kadeapoii
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