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1. Lenu u 3ajauM AMCHMILVIUHBI (MOAYJIS)

Ilenb ducyunauHbl - [aTh CTYAEHTaM LIeJIOCTHOE B paMKaxX CyLeCTBYHOIIMX
eCTeCTBeHHOHAyUHBIX TI0JIOXKEHUM TpeJcTaBieHre 00.0CHOBHBIX 3aKOHOMEPHOCTSIX (U3UKU
sijpa ¥ 37IeMeHTapHbIX YaCTUL U MeTO,axX UX UCC/Ie/|0OBaHuUs

3adauu oucyunauHbl:
- TIOJyueHHe CTyZieHTaMu 0a30BbIX 3HAHUH M0 (H3UKe 3/1eMeHTapHBIX YaCTHI] M aTOMHOTIO spa;
- OBJIaJIeHWe TIPE/ICTABJIEHUSIMM O CTPYKTYPHOW OpraHM3al[id MHUKPOMHpa, MeXaHHW3Me
(byHIaMeHTa/IbHbIX B3aUMOJeNUCTBUM, HesIMU U MeTO/IaMH1 3TON AUCLIATI/TMHBI;
- yMeHUe TIPUMEHSITh YCBOEHHbIE TIPUHIIUTBI U METOABI /ISl aHa/IM3u3a OT/e/TbHBIX SIBJI€HUN U
rpoijeccoB (U3UKU 3eMEHTapHbIX YacTHI]; TMOHMMaHWe POJM TIPUHLUTIOB CHMMETPUH,
TIPUYMHHOCTH, KBAHTOBOW MeXaHWKH, 3aKOHOB COXPaHEHUs B (pU3MKe 371eMeHTapHBIX YaCTHII;;

- IprobpeTeHre HaBLIKOB pelllaTh KOHKPeTHbIe (hU3uUecKue 3aiaum;

SBnsisicb Haykol 0 MUKpomupe "®du3mKa aTOMHOIO siipa U 3jieMeHTapHbIX 4YacTull”
sBsieTcsl 0a30BOM JUCLIMIUTMHOM, ()OPMUpYHOLeld 3HaHWE 3aKOHOB TPUPOALI Ha SIIEPDHOM M
cyObsiiepHOM MacIiTabHbIX ypOBHsSIX. Ee rpejcTaB/ieHUs], TMOHATHS U METO/bl WCC/Ie0BaHUS
HOCAT (yHZAMeHTa/bHbI XapakTep U Jie)kaT B OCHOBE eCTeCTBEHHOHAyUHOW KapTHHbI MUpa.
OnHa wrpaer MepBOCTENEHHYI0 POJb U B COBPEMEHHOM ITOHMMAaHWHK 3BO/IIOLMU BceneHHOM,
B3aMMOCBSI3M OU€Hb MaJIor0 ¥ OUeHb OOJIBIIIOTO.

2. MecTo pucnuiuieel B crpykrype OITIOII

JOuciunuivHa “Pu3rka aTOMHOTO $1jpa U 3/IeMeHTapHbIX YacTUL]” SIBSETCS AUCLIUIIIMHOW
nipodeCCOHABHOTO LIMK/Ia ¥ OTHOCHUTCSI K BapUaTUBHOW YacTH (AUCLMIUIMHEI 10 BbIOOpY). Kog
yuebHoro 1ukna b3.[lns1 ycBoeHue Kypca "®u3nKa aTOMHOTO siipa M 3jieMeHTapHbIX yacTuil”
CTyfleHTaM HeoOXOJWMbI 3HaHWs OO0med (U3MKH, KIaCCMUeCKOM MeXaHWKHW, OCHOB
De/IAITUBACTCKOM  MeXaHWUKH, 3JIeKTPOJWHAMUK{, TPUHLIMIIOB  KBAHTOBOW  MeXaHWKM.
OuciurimHa  “Pusvka  aTOMHOIO — s7jpa U 3JIeMEeHTapHbIX  4acTUL]”  OIMpaeTcs Ha

MaTeMaTUuecKyr [AUCLMIUVIMHY “Marematuuyeckuii aHanm3”, “Teopusi BeposiTHOCTeH U
MaremaTHhyeckasi CTaTUCTHKA ~ LIKOJIbHbIe AUCLUIVIMHBI “Dusrka” u “Xumus”.
OcBoeHue  [JUCHMIVIMHBI ~ HeoOXOJuWMO  [Jjid  OCBOeHUsi  KypcoB  “®u3uka

KOH/ZIeHCHPOBAHHOI'O COCTOsIHUA”, .”TBepfoTe/bHas JeKTPOHUKA”, “Marepuassl 3/1eKTPOHHOU
TeXHUKHU.

3. TpeGoBaHus K pe3y/ibTaTaM O0CBOEHHS JUCLHIUIUHBI (MOYJIs1)

[Mpouecc w3yyeHus [AUCLUIUIMHBI (MOJyJisl) HampaB/ieH Ha (OpMUpOBaHUE —CJIeAYIOLUX
KOMIIeTeHLIU:

OITK-3. Crioco6HOCTb MCIT0/Ib30BaTh Da30BbIe TeOpETHUECKUEe 3HaHUS (yH/IaMeHTaIbHbIX
paszenoB o0I1el ¥ TeopeTHYeCcKol (GU3UKU [/ pelieHust poheCcCHOHATbHBIX 3a/]au.

B pe3yJ/ibTaTe U3ydyeHusd JUCLHUILIMHBI CTYAEHT JOJDKEH:

3Hamb:

-OCHOBHbIe 3aKOHbI (pu3UKU 0paA U 31eMeHMAapHbIX Yacmuy;

- KBAHMOBO MeXaHUUYeCcKoe onucaHue cybamoMHbIX U CyOssi0epHbIX s16/1eHUl;

-OCHOBHble 3KCNepuUMeHMbl U OCHOBHble 3KCnepuMeHmMdaabHble pe3yAbmambl (u3uku s0pa u
3/eMeHMAapHbIx uacmuy.

Ymembp:



-pewamb OCHOBHble 3a0auu (pu3uUKU amoMHO20 10pa U snemeHmapHbix yacmuy (OI1K-3);

- oyeHueamb npeodenbl NPUMEHUMOCMU OCHOBHbIX MemoO08 ONuCaHusi seneHull ¢usuku
amoMHO020 10pa U 31eMeHMAapHbIX uacmuy ;

-8bINO/HAMb 1a6OpamMopHble pabombl NPakmMukyma u3uku amomMHO20 S1I0pad U 31eMeHMAapHbIX
yacmu;.

Baadembs:

-Memodamu 06pabomku u OYeHKU nozpewHoCcmu u3mepeHull napamempos sieneHull usuku
A0pa u 3/1eMeHmMapHbIx uacmuy;

-MemooamMu Ke8aHMOBO - MeXaHU4YecKoe0 ONnucavus npocmeliluux sidep U 3/7eMeHMApHbIX
uacmuy;

-Memoo0amu 3KChepuUMeHMA/bHbIX UCCAe008aHUll napamempos U XApakmepucmuk seneHull
¢usuku s0pa u 3nemeHMapHbIX uacmuy;

4. O0beM JUCHUIUIHHBI (MOAY/1s1) M BU/IbI yue0HOo# padoThl (pa3gensieTcsa no ¢gopMam

00yueHuUs1)
Buy| yueOHo¥# padoThI Bcero CemecTpsbl
4acos /
3aUYeTHBIX 6
e/ JMHUI]
AypuTopHbIe 3aHATHS (BCEro) 84/2,3 84
B ToM uncrne: -
Jlekuyu 38/1,1 38
[Mpaktrueckue 3ausATUsA (I13) 38/1,1 38
KoHTpo/b caMoCTOSITeTbHOM paboThbl 8/0,2 8
CamocTosaTebHas pabora (Bcero) 24/0,7 24
B ToMm umce: - -
CamocrTosiTenibHast paboTa 24/0,7 24
KonTposn 36/1.0 36
B Tom uncrne
ITodzomoeka K 3K3ameHy 27/0.75 27
DK3ameH 9/0,25
By mpomMe)xyTouHOM aTTecTaliy (3ayeT, 3K3aMeH) OK3aMeH JK3aMeH
OO0111as1 TPYZA0€MKOCTh Yacel 144 144
3aueTHbIe eIUHHULIbI 4 4

5. CopeprkaHue AMCHUILUIAHBI (MOAYJIA)
5.1. Cojiep;xaHue pa3fiesioB M TeM AUCHUIIMHBI (MOAy/s). Bce pa3gennbl U TeMbl
HYMepYITCs.

1.BBepgenue.1.1.0cHOBHbIe 3Tarbl pa3BUTHUsS (DU3UKU sA/Ipa U 3/IeMeHTapHbIX YaCTHI].



1.2.Macirabbl IBJIeHUI MUKPOMUPA.

2.1CBoiicTBa aToMHBIX sifiep. 2.1.1.0nbiT Pe3epdop/a mo paccesHW0 -yacCTHII.

2.1.2.51apo Kak cucTeMa B3aUMOJEMCTBYIOIIMX TPOTOHOB W HEMTPOHOB. 3apsij, siipa. MaccoBoe
ynca0 U Macca sapa. Pasmepnl sgep. @opmdakTop siipa ¥ HYK/IOHOB. M30Tombl. M3006apsbl.
OHeprusi cBs3u sizapa. [lomysmmnupuueckass (opmyna st sHepruu cBsisu sigpa. ChnuH U
MarHUTHbIM MOMEHT $iZipa. OKCIIEPUMEHTHI II0 WU3MEpPEeHUI0 MAarHUTHBIX MOMEHTOB sjep.
AnepHbld  MarHUTHbIA  pe3oHaHC. CTaThueckWe  MyJ/bTUIOJIBHBIE  MOMEHTBHI  Sifiep.
OneKTprUYeCcKui KBaJpyIOJIbHbIM MOMEHT s/pa.

2.1.3.KBaHTOBOMEXaHMUECKOe OMKCaHue SIZIEPHBIX COCTOSTHUM. YeTHOCTb BOTHOBOM (DYHKLMM.
CBoiicTBa CHMMETPUU BOJTHOBBIX (DYHKIMI /1/1s1 TOXK/IeCTBEHHbIX uacTul]. bo3oHbI U (hepMUOHBI.
[Mpuniun [Maymm. CTaTUCTUKY sifiep. VI30TonUuecKuit CliuH sifipa.

2.2.HyK/IOH-HYK/IOHHbIe B3aUMOZEeNCTBUS. [JeUTPOH - CBA3aHHOe COCTOSIHWe B N-p -CHCTeMe.
OCHOBHbIE XapaKTepUCTUKU [eWTpoHa. MarHuWTHBIM W KBaJIpYIOJbHBI MOMEHTHI JeUTpOHa.
BonHoBas ¢yHKUusi AeiiTpoHa. TeH30pHBIM XapakKTep si/ilepHbIX Cuil. PaccesHre HeMTPOHOB Ha
npoToHax. CnMHOBasgs W CHUH-OpOWTanbHAas 3aBUCUMOCTH siiepHbIX cuia. OcobeHHOCTH
paccesiHUsI TOXKJECTBEHHBIX UYaCTHUL]. 3apsiioBas HE3aBUCUMOCTh silepHBIX chl. OO00O0IIeHHbIH
npuHLmn Ilaynu. OOMeHHbIN XapakTep siiepHbIX CWI. JBYXHYK/IOHHBIN moTeHLdan. CBONCTBO
HaCBILLIeHNs S7lepHbIX CUI. Me30HHas Teopus slepHbIX CUJL.

3.PajuoakTuBHOCTb. ECTecTBeHHass M MCKYCCTBEHHas paJjuOaKTUBHOCTb. (CTaTHCTHUUeCKUU
XapakTep pacraja. 3akOH PpaJWOakTUBHOIO pacrnazga. PaguvoakTvBHble psifpl.  -pacriaf,.
OHepreTrueckoe ycjaoBue  -pacrafa. OCHOBHbIe 3KCIepUMeHTa/lbHble 3aKOHOMEepPHOCTH -
pacriazia. OyieMeHTbI TeopuM -pacriazia. I[lpaBuma orbopa. -pacmaf. Buael  -pacraja.
OHepreTuueckre yciaoBUsl [3-pacriafioB. CrHeKTpbl 3/7€KTPOHOB. XapaKTePUCTUKU HEUTPUHO.
OKCIepyuMeHTaIbHOe /10Ka3aTe/IbCTBO CYLeCTBOBAHUS HEMTPHHO. JJIeMeHThl TeOpUU -pacraja.
[MoHusatHe o0 cabbix B3auMofelcTBUsIX. PaspellleHHble U 3arpelleHHble  -TIepexo/bl.
HecoxpaHeHre ueTHOCTW TpW -pacrnafe. -u3ayudeHue sifiep. OJIeKTpUYeCKWe W MarHUTHbIe
nepexozbl. IlpaBuma otbopa MO MOMEHTY Y UETHOCTU [/ -TIepexo/ioB. BeposiTHOCTH
nepexofioB. flpmepHass u3omepusi. BHyTpeHHsisi KoHBepcus. Jddekr Meccbayspa U ero
rpuMeHeHre B (hM3UKe U TeXHUKe.

4.Mopenu aToMHbIX aaep. Knaccudukaims mogenent sigpa. KanenbHas Mogens siipa. Mogiens
depmu-raza. @Dusnueckoe 000CHOBaHME O000JIOUEYHOM CTPYKTYphl sifpa. [loTreHrman
yCpeiHeHHOr o siiepHoro nosist. CUuibHOe CITMH-0pOUTanbHOe B3auMoeiicTBre. OHOUaCTUYHbIe
COCTOSIHUSI B yCPeTHEHHOM sifiepHOM ToTeHLMane. O0bsCHeHe CITUHOB Y YeTHOCTEM COCTOSTHUM
saep B Mogenn obosiouek. OcrtatouHoe B3auMogeicTBUe. KosieKTHBHBIE CBOWCTBA sZiep.
HedopmrpoBaHHble sgpa. CocTosiHWe [BWXeHHsT HYKJIOHOB B /eOpPMUDOBAaHHOM sifipe.
BpaijatenbHble 1 KosebaTesibHble COCTOsIHUS sifiep. CBsi3b OJJHOYACTUUHBIX M KOJUIEKTUBHBIX
JIBIDKEHUU.

5.1.B3aumo/ielicTBUe s1/IePHOT0 M3/IyueHHs C BelecTBOM. CeueHue U aMIUIMTY/la paccesiHusl.
[ToTepn 3HepruM Ha MOHHU3ALMIO U BO30Y)KZeHue aTOMOB. Topmo3Hoe u3nydeHue. V3nydeHue
BaBunosa-UepenkoBa. IIpobern 3apspkeHHBIX 4YacTHIl. B3avMopelicTBHe HEHWTPOHOB C
BellleCTBOM. 3ameji/leHHe HeHUTpOHOB. TeryioBble M pe30HaHCHble HeUTpPoHbL. Jduddysus
TEIUIOBbIX ~HEUTPOHOB. IIpoxoXkzeHuWe  -U3My4yeHHs uepe3  BelleCTBO. 3aBUCUMMOCTb
3 PeKTUBHBIX CeUeHHII OCHOBHBIX MEeXaHHW3MOB B3aMMO/IeMCTBUSI -KBAHTOB OT UX SHEPTHU U OT
CBOWCTB Bell[eCTBa. DJIeMeHTbI 03UMeTPUH.

5.2.51nepHble peakyuu. 5.2.1.DKCrepuMeHTaTbHble MeTOAbl HW3YueHUsl SepPHbIX peakLUil.
dusnueckre MPUHLIUITEI PabOTHI yCKOpUTesiel. [1eTeKTopsI sijepHbIX YacTull. CeueHre peakivi.
Kananel simepHbIX peakuui. 3akKOHbl COXpaHeHUs1 B s[epHbIX peakiuax. CBs3b Mexay
CeueHUsIMU TIPSIMbIX M 00paTHBIX peakividi. MeXxaHU3MBbI sifIepHbIX peaklyii. Mozieslb COCTaBHOTO
snpa. PesonaHcHble simepHble peakimu. @opmysna bpelita-Burnepa. HepesoHaHcHBIe s/iepHble
peakuyy yepe3 coctaBHoe s4po. [IpsiMble siepHble peakuyu. Vcnosib30BaHue MPSMBIX SIZI€PHBIX
peakuuii s orpefiesieHUss KBaHTOBBIX XapaKTePUCTUK siZiepHbIX COCTOsiHUM. OcobeHHOCTH
peakiuii MoJ, 1eficCTBMeM -KBaHTOB U 3apsDKeHHBIX YaCTHL.
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5.2.2.[lenenue U cUHTe3 aTOMHBIX sifep. OCHOBHbIe 3KCIlepUMeHTa/IbHble JaHHble O [eJleHUU U
SHepreTUYecKre yCI0BUS Jie/leHUs. DieMeHTapHas Teopusi feneHus. [lesieHre U30TOIOB ypaHa
rnoji JeiicTBUeM HEeUTPOHOB. OHeprus aktuBauuu. lLlenHas peakius. KoadduimeHT
pasMHOXKeHUsl.  flgepHble  peakTopbl. CuHTe3 jerkux sigep. Kpurepuit  JloycoHa.
OKCrepuMeHTalbHble MeTO/[bl M3YUeHHUsl s[epHbIX peakiui. Pu3nueckue MPUHIUMBI PAOOTHI
yckopuresneid. [JeTeKTophblI si/iepHbIX yacTull.IIpobeMbl yripaB/isieMOro TepPMOSiZIEPHOTO CUHTE3a.
6.1.9kcnepuMeHTa/IbHBbIE MeTO/bI B (PM3MKe BBICOKHX 3Hepruil. [IoHsTHe 0 COBpeMeHHbIX
MeTo/laX TOMy4YyeHUs My4YKOB BBICOKWMX SHepruil. HakomuTenu yactui. BcTpeuHble myuykwu.
OJieMeHTbl PeJIITUBUCTCKOM KWHeMaTWKWU. HabsrozieHre TpOLeCCOB POXK/EHUSI W PacrafioB
yactutl. Metoibl Hab/t0jeHNsT KOPOTKOXXUBYIIUX YaCTHL].

7.1.0011e CBOMCTBA 3/IeMEHTAPHBIX YacTHIl. JIeNTOHbI, afipoHbl. YaCTHIIBI U AaHTUYACTHIIBI.
MexaHu3Mbl B3aUMOZENCTBYS B MHpe uacTUll. 3aKOHbl COXPAaHEHHsI B MHUDe 37eMeHTapHbIX
yactull. Knaccudukaiys B3auMoieiCTBUM 1 3/1leMeHTapHbIX YaCTHL.

7.2.1.D/1eKTpOMarHuTHble  B3auUMO/IeMCTBUSI. DJIeMEHThI KBaHTOBOM 3/1eKTPOAUHAMUKH.
[uarpammel @eitHMaHa.

7.2.2.CunbHble B3aUMOJENCTBUS U CTPyKTypa ajpoHOB. Kaccudukalys M KBaHTOBBIE
XapaKTePUCTUKUA afpoHOB. CHMMeTpHsi CUBHOTO B3aUMOJEMCTBUs. KBapku, IVIFOOHBI U UX
OCHOBHbIe XapakTepucTWku. LIBeT u apomaT. KBapkoBas cTpykTypa azapoHOB. dopmyia
Huiypkumel.  OnemMeHTbl KBAaHTOBOM XPOMOJMHAaMUKH.  LIBeToBasi CUMMeETpUSl CUJIbHBIX
B3aMMO/IEMCTBUM. ACUMITTOTHYECKasi CBOOOA 1 KOH(haHHMEHT.

7.2.3.DnekTpocsiabble  B3aMMOJIEMCTBUA.  YHHBEPCATbHOCTb  €1a00T0  B3aUMOJEHCTBUSI.
3aps>keHHbIe 1 HelTpasbHble TOKU. [lepeHOCUrKyu c1aboro B3auMOeCTBUS - POMEXXYTOUHbIe
6030HbI. IloHSATHE O TIONIEBOM TeopuM  cabbIx  B3auMogedcTBui.  OObeauHEHHEe
9JIEKTPOMAarHUTHOTO ¥ cjlaboro B3anMozeicTBust. Mojenb BaitHOepra-Canama 371eKTpociaboro
B3auMo/ieiicTBusA. KanrbpoBouHasi MHBAPUAHTHOCTh KaK MPHHIIUI TIOCTPOEHUS TI0JIEBBIX TEOPUH
j/IeMeHTapHbIX 4YacTull. [loHSTWe O JIOKaJbHOW Ka/MOPOBOYHOM WHBAPUAHTHOCTH W O
CIIOHTAaHHOM HapyllleHWU cuMmmerpud. IuckpertHele cummerpuu C, P, T u CPT-teopema.
Hapymenne CP-uHBapuaHTHOCTH. [IpobGsiemMa TOCTpOeHHMS e[WHOM Teopud  CabbIX,
3JIEKTPOMAarHUTHBIX U CUTbHBIX B3aUMOJIEUCTBUM.

8.1. Kocmnueckue ayum. [lepBruHOoe Kocmuyeckoe usnyudeHue. [IpoxoxkzieHre KOCMHUYeCKOroO
n3ny4eHus: yepe3 atMmocepy. ['unoTesbl MpOUCXOXKA€HUST KOCMUUECKHX JTyUeil.

9.1.51pepHan acrpodusuka. 9.1.1.9tarsl pa3Butus BcenenHoil. CoBpeMeHHbIe Mpe/CTaBIeHUs
o crpykrype Bcenennoii. bapuoHHas acummetpusi BcenenHoill. TemHass martepusi. TemHas
sHeprus. 9.1.2.[103Be3HbIM HYK/IeOCUHTe3. flZiepHble peakiuU B 3Be3/aX.

5.2 PaB]I[EJ'[bI AUCHUIIIMHBI U MEXXAUCHUII/ITMHAPHBIE€ CBA3HU C odecrieyuBaeMbIMH

(moc/1eayOImUMHU) AUCHUTITMHAMH

Ne | HaumeHoBanue obecrie- | Ne Ne pa3ziesioB ¥ TeM /IaHHOMW JAUCI[UTUTUHBI, HEOOXOMMBIX
/11 | yuBaeMbIX (TIOC/IeyIO- | [ U3yueHUs obecrieurBaeMbIX (TTOCTeYIOLIX)

IUX) AACLAIIIVH JVCLIUATI/IUH
BITMCBIBAIOTCS pa3paboTUMKOM)
1. | ®usuka KOHEHCHUPO- 2 3 7 9
BaHHOI'O COCTOSIHUSA
2. | TepmoguHamMuKa U Cra- 1 4 7 9

TUCTHUYeCKast pu3nKa
3 | KBaHTOBas Teopus 1 2 3 4 5 6 7 8 9




5.3. Pa3penbl ¥ TeMbl AUCHUIUIAH (MOAY/1eil) U BUABI 3aHATUH

Ne | HaumeHOBaHue HaumeHoBaHue TeMbl Bu/pl 3aHATHN B yacax
Tpaszena CPC/
n/n Jlek. I13 KCP Bcero
1. Beenenue 1.1.0cHoBHbIe 3Tarbl pa3BUTHS GU3MKU sipa
Y 3/1eMeHTapHBIX YaCTHII. 4 4 2/1 11
1.2.Macurtabel siBJieHU MUKPOMMPA.
2. OcCHOBHBIE 2.1.1.0mbiT  Pesepdopza 1o paccesHHIO -
CBOMCTBa YacTull.
aTOMHBIX s/iep 2.1.2.51po KaK cucTeMa
B3aUMO/IeICTBYIOILINX TIPOTOHOB "

HelTpOHOB. 3apsj fApa. MaccoBoe uuc/io U
Macca sgpa. Pasmepnl sgep. Popmdakrop
sapa U HYK/JIOHOB. M3ortombl. 1306aphl
OHeprug cBsisu  sgpa. Ilomysmmnmpuueckas
¢dopmyna auist sHeprud cBs3u sgpa. CHuH U
MarHUTHBI MOMEHT s/jpa. DKCIIepUMEeHThI 110
U3MepeHHI0 MAarHUTHBIX MOMEHTOB Sifiep.
S1nepHbIM MarHUTHBIN pe3oHaHC. CTaTuueckue

MY/IbTHUIIO/IbHBIE MOMEHTBI saep.
ONeKTpUUeCKUil  KBaZpYyTIO/IbHBIA ~ MOMEHT
snpa.

2.1.3.KBaHTOBOMeXaHUYeCKOe onucaHve

slepHbIX COCTOsiHWN. UYeTHOCTh BOJIHOBOM
¢yskim. CBOWCTBa CHMMETPUM BOJTHOBBIX
GYHKIME [ TOXAECTBEHHBIX — YACTHIL. 4 4 4/1 13
Bosonbl u Qepmuonsl. [Ipunuun I[laymu.
CraTuCcTUKU  siiep. VI30TONMMUYecKWil CIyH
snpa.

2.2 . HyK/I0H-HYKJIOHHbIE B3alMO/IeHiCTBUS.
[leWTpOH - CBsI3aHHOe COCTOSIHWE B DN-p -
cucTeMme. OcHoBHEBIE XapaKTepUCTUKU
JleTpoHa. MarHuTHBII U KBaJpYIO/IbHBIA
MOMEHTBI JleliTpoHa. BomHoBasi  yHKUus
JeitpoHa. TeH30pHBI XapakTep sJepHbIX
cun. PaccesHre HeHTPOHOB Ha IPOTOHAX.
CrnivHOBast ¥ CITUH-0POWTAIbHAS 3aBUCHMOCTH
afepHbIX cul.  OcoOeHHOCTH — paccesiHUs
TOJK/IeCTBEHHBIX YaCTHLI. 3apsizoBast
He3aBUCHUMOCTh siiepHbIX Cui1. O60OIIeHHbIH
npunrun  [laynu. OOMeHHBI — XapakTep
glepHBIX CWI. [IByXHYK/IOHHBIM IOTEeHLIAas.
CBOWMCTBO  HAaChIleHUs]  SifIepHBIX  CHUJIL
Me30HHasi Teopusl S/IePHBIX CUJL.

3. PagrioakTMBHOCTH EcrecTtBeHHas u HCKYCCTBEHHast 6 6 6/2 20
paoaKTUBHOCTh. CTaTUCTHUECKUI XapaKTep
pacrazia. 3akOH pajMOaKTHUBHOIO pacraja.

PagnoakTuBHBIE PAABL -pacriaz.
OHepreTuyeckoe  yC/IOBUe -pacriaga.
OCHOBHBIE 3KCIepUMEHTaIbHbIe
3aKOHOMEPHOCTH -pacriaja. DJIeMeHTbI

Teopuu -pacrazia. IIpaBuna orbopa. -pacrap.
Buabl -pacnasa. OHepreTuyeckue ycjaoBus 3-

pacrazos. CrieKkTphbl 3/1eKTPOHOB.
XapakTepucTUKU HEUTPUHO.
OKcrepyMeHTanbHOe [l0Ka3aTebCTBO
CyLI|eCTBOBaHUSI HEUTPUHO. DJIeMeHThl TeOpUr
-pacrnaga. IMonsThe 0 c1abbIx
B3aUMO/IeICTBUSIX. PaspeluieHHb1e u

3amnpeljeHHble  -miepexojipl.  HecoxpaHeHue




UETHOCTM TP -pacrafie. -u3nay4yeHue siJep.
DJIeKTpUUECKHE W MarHUTHBIE —TIEPEXOZbL.
[MpaBusia oTbOpa MO0 MOMEHTY W YETHOCTH [JIst
-[1epexofioB.  BeposTHOCTH  Iepexo/ioB.
AnepHas usomepus. BHyTpeHHss1 KOHBepCHS.
Oddekr Meccbayspa U ero npuMeHeHHe B
(bH3UKe ¥ TeXHUKE.

Mopenu
aTOMHBIX sIiep.

Knaccudukarms mopeneit siapa. KamenbHas
MoJiesib  sifpa. Mogens  ¢epmu-rasa.
®usnueckoe obocHOoBaHWEe — 00070UEUHON
CTPYKTYpHI sigpa. [loTeHInan ycpegHeHHOTO
snepHoro 1osst. CUibHOE CIUH-OPOUTAbHOEe
B3anmogekicTBre. OJHOUACTUUHBIE COCTOSIHUS
B yCpeJHEHHOM SIIEDHOM  TIOTEeHI{MaJse.
OOBsicHeHUe CITUHOB U YEeTHOCTEH COCTOSIHWH
snep B Mofenu obosouek. OcraTouHoe
B3auMoietictBre. Ko/yleKTHBHbBIE CBOMWCTBa
sanep. HedopmupoBaHHble sizpa. CocTosiHUE
JBIDKEHUS HYKJIOHOB B ZehOpMHPOBAaHHOM
sape. BpaijarenbHble ¥ KosiebaTenbHbIE
coctosiHUsL sifiep. CBsi3b OJHOYACTUYHBIX U
KOJIJIEKTUBHBIX /IBIKEHUH.

2/1
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Bsaumo/ieticTBre
U3/TyUeHus C
BeII[eCTBOM.

Ceuenve U amrudTyga paccessHus. Ilorepu
SHEPTMM Ha HOHM3ALMI0 U BO30yXK7eHHue
aroMoB. TopMosHoe usnyueHue. M3nyueHue
BaBusioBa-UepenkoBa. ITpoberu 3apspKeHHBIX
vactull. B3aumogelicTBUe  HEUTPOHOB C

BeLLeCTBOM. 3ame[ieHue HEWTPOHOB.
TensoBble ¥ pe30HAaHCHblE  HEWTPOHBL
Ouddysus TEeIVIOBBIX HEeNTPOHOB.
[TpoxoskzjeHHe -H3/MyuyeHHsl uepe3 BellecTBO.
3aBHCUMOCTD 3¢ peKTUBHBIX ceueHU

OCHOBHBIX MEXaHHU3MOB B3aUMOJENCTBUS -
KBaHTOB OT MX OSHEPIMM W OT CBOMCTB
BelllecTBa. JJIEMEHTHI JO3UMETPUH.
5.2.51nepHblepeakuiyu.5.2.1.JKcrieprMeHTalb
Hble MeTO/bl W3yUeHUs! S/IePHBIX peaKL[Wi.
dusnyeckue TIPUHLIUTIBI paboThI
yckopuTesneil. [leTeKTOpbl si/jepHBIX UaCTHLI.
Ceuenve  peakiuil. KaHanmbl  siiepHBIX
peakijuil. 3aKOHbl COXpaHEHHS B s[epHbIX
peakiusix. CBsi3b MeX/ly CeUeHUsIMU TPSIMbIX
Y 00paTHBIX peakluii. MeXaHHU3MBbI siIepHBIX
peakumid.  Mogens  cocTaBHOro  sifipa.
Pe3oHaHcHbIe siiepHble peakuuu. Popmyna
Bpeiita-BurHepa. Hepe3oHaHCHBIe s/jepHbIe
peakiud uepe3 cocTaBHOe siapo. [Ipsmble
sfepHble peakiuu. Mcriosnb3oBaHWe MPSIMBIX
sepHbIX ~ peakUuit A orpejesieHust
KBaHTOBBIX XapaKTepUCTHK sepHbIX
coctosiHui.  OCOOEHHOCTH  peakiui Mo,
JleICTBeM -KBaHTOB U 3apsDKeHHBIX YaCTHL].
5.2.2.]leneHuve ¥ CMHTEe3 aTOMHBIX SI7iep.
OCHOBHBIe 3KCIIepUMEeHTa/IbHbIE JaHHbIE O
JleJIeHH 1 SHepreTUUecKre yCJIOBUS [ie/leHusl.
OneMeHTapHas Teopus fleneHus. [eneHre
M30TOIOB ypaHa o7, ieficCTBeM HeHTpPOHOB.
OHeprus akTvBauuu. LlenHas peakuusi.
KoadduimenT pasmHokeHus. SnepHbie
peakTopbl. CHHTe3 Jlerkux sjep. Kpurepuit
JloycoHa. DKcriepuMeHTa/IbHbIE METO/IbI
W3y4eHus silepPHBIX peakiuil. Pusnueckue

2/1

11




TIPUHLUITBI pabOThI yCKOpUTeel. [leTeKTopbl
sfepHbIX yacTul].IIpo6sieMs! yrpaB/isieMoro
TepMOSIIEPHOTO CHHTe3a.

JKCrepuMeHTallb
HbIe METOZbI B
(hu3MKe BBICOKUX
SHeprui.

IMousTHE 0 COBpEMEeHHBIX MeToZax
TOJIyUeHHUsT  TIyYKOB  BBICOKHUX  JHEPTHM.
Hakorurenu wactwil. BcTpeuHble MyuKw.
JneMeHTbl  DeSTUBUCTCKONM  KHWHEMAaTHKU.
HabmogeHue  mpoljeccoB  poXeHUsT U
pacriajioB  vactvi. MeToabl  Hab/rOIeHUs
KOPOTKOKMBYIIMX UaCTHULL.

2/1
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OOb11ue cBOMCTBA
371eMeHTapHbIX
YacTul]

JlenToHBI, afpoHbl. YaCTULIBI ¥ aHTUYACTHULIBI.
MexaHU3MbI B3aUMO/I€MICTBUS B MUpe YacCTHII.
3aKOHBI COXpaHeHUs B MUpe 3JleMeHTapHbIX
yactul]. Knaccudukarysi B3auMOAEHCTBUNA U
3/1eMeHTapHBIX YaCTHLI.
7.2.1.O51eKTpOMarHuTHbIe

B3aMMO/IeHCTBUSL. DJIEMEHThI KBaHTOBOU
sneKkTpoauHamMuKu. [Inarpammel @efiHmaHa.
7.2.2.CunbHBIE B3aUMO/IENCTBUSL U CTPYKTYpa
azpoHoB.  Kraccudwkanust 1 KBaHTOBBIE
XapaKTepUCTUKU  aJpOHOB. CummeTtpust
CWIBHOTO B3auMozielicTBus. KBapKu, rO0HBI
U UX OCHOBHble XapakTepuCTUKH. llBeT u
apomaT. KBapkoBasi CTpyKTypa afipOHOB.
Popmyna Hummmkumel. DneMeHTbI
KBaHTOBOM  XPOMOJMHAMHKH. IiBeroBas
CAMMeTpHUs CUMBHBIX ~ B3aUMOJeNCTBUM.
AcumnroTryeckas cBo06ozia v KoH(DaliHMeHT.
7.2.3.OnekTpocnabble B3aKMMO/IENCTBUSI.
YHMBepCabHOCTh €/1ab0ro B3auMO/IeHCTBYS.
3apsokeHHble 1 HeHTpajbHble  TOKH.
[TepeHocunku csaboro B3auMofecTBUS -
MpOMeXXyTouHble  0030HBL. ~ IloHsATHE O
M0JIEBOM TeopuM CJ1abbIXx B3aUMO/IEHCTBUIA.
O6benuHeHNE 3/IEKTPOMarHUTHOTO |
cmaboro B3aMMOJIEeHCTBYSI. Mopenb
Baiin6epra-Canama 371eKTpociaboro
B3aUMO/IeHCTBUSL. KannbpoBounast
VMHBApUaHTHOCTb KaK IPUHLUI TIOCTPOEeHHsI
TOJIEBBIX TEOPUMl 3/1eMeHTapHBIX YacTHL.
[MoHsiTHe O JIOKa/bHOM  KaarbpOBOUHOM
HMHBapHaHTHOCTH u 0 CTIOHTaHHOM
HapylleHUH CUMMETpUH. JuckpeTHble
cummerpuu C, P, T u  CPT-teopema.
Hapymenne CP-wHBapuantHOCTH. IIpobiema
TOCTPOEHUST  eQWHOW  TeopuH  CJIabbIX,
3/1eKTPOMarHUTHbBIX u CUJIbHBIX
B3aUMO/IENCTBUM.

2/1
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Kocmuueckue
JIy4H.

[TepBruHOE KOCMHYecKoe W3/y4eHue.
[TpoxoxJeHre KOCMHUYeCKOro  U3/yueHHst
yepe3 atMocdepy. ['MnoTe3sl IPOXCXOXK/IeH s

KOCMUYECKUX JIyuel.

2/0

10

AnepHas
actpodusuka

9.1.1.0Tarel pa3Butys BeeneHHOIA.
CoBpeMeHHBIe NIPe/ICTaB/IeHNs 0 CTPYKType
BcenenHoii. bapuonHast acumMmeTpust
Bcenennoii. TemHas matepusi. TemHas
sHeprusl. 9.1.2.J103Be3HbIN HYK/IeOCUHTE3.
SlnepHble peaklUy B 3Be3/ax.

2/0

10

10

OK3aMeH

27/9

36

Bcero:

38

38

144




CPC — camocrosiTenbHasi pabora cTyzieHTa, K — KOHTPOJIb.

6. [TepeueHb MPAKTHYECKUX 3aHATHH.

10

Ne Ne pa3pena u HavmeHnoBaHue Tpynoem- OveHounble | Popmupy-
/1 TeMBI MpakTHUUecKux pabor KOCTb cpefcTBa emble
JUCLIUTITUHBI (uacnr) KOMIIeTeH
(MopyJisi) 15051
1 2 3 4 5 6
1. | Tema 1 Beenenue. KoHTposnbHbIe OI1K-3
Paspesnbr 1.1-1.2 4 BOIIPOCHL.
KonTponbHast
pabora.
2. | Tema 2 OcCHOBHbIe CBOMCTBA 4 KoHTpo/bHbIE OIlK-3
Pa3zesnbl 2.1-2.2 | aTOMHBIX sziep BOIIPOCHL.
3. | Tema 3 Pafyi0akTMBHOCTB 6 KoHTtposbHbIe OIIK-3
Paspesnsl 3.1-3.6 BOIIPOCHI.
4. | Tema 4 Mogenu aTOMHBIX sfiep 4 KoHTposbHbIe OIIK-3
Pazpenei 4.1-4.5 BOIPOCHI.
5. | Tema5 B3aumogeiictue KoHTpoJsibHBIE OIIK-3
Pasgener 5.1-5.2.2 | usnyyeHus c 4 BOIIPOCHI.
Bel|eCTBOM
6. | Tema 6 JKCIiep¥MeHTa/lbHble KoHTpo/bHbIE OIlK-3
Pasnensr 4.13 MeTO/Ibl PU3UKHU 4 BOTIPOCHI.
BBICOKHX HEpPTHH.
7. | Tema 7 OCHOBHbBIE CBOMCTBA 4 KonTposnbHbie OIlK-3
Paspesnbl 7.1-7.2.3 | 3/71eMeHTapHBIX YaCTHL]. BOIIPOCHL.
8. | Tema 8 Kocmuueckue yyun. 4 KoHTpoJibHBIE OIIK-3
Paspesns! 8.1-8.4 BOIIPOCHL.
9. [Tema9 SfnepHast acTpodu3vKa. KoHTposnbHbIe OI1K-3
4
Paspesnbl 9.1-9.2.3 BOIPOCHI.
6.1 Il;1aH caMoCTOATE/IBLHOM PaboThI CTYAEHTOB
Ne | Tema Bup 3agaHue Pekomenpayem | Koimuecr
He/| CaMOCTOATe/IbH as BO 4acoB
. 0¥ paboThI JiMTepaTypa
1 Bsegenue BreayautopHas | M3yueHue N3 crivcka 2
pabora. Hay4yHOU U OCHOBHOM U
Criel{haabHOMN JIOTIOJTHUATEeTbH
JIUTEpaTypsbl, 07}
MOJIrOTOBKA K JIMTepaTyphl.
3aHATUSAM,
BBITIO/THEHHE
3a/laHUM T10
TeMawm,
BbIHECEHHBIM Ha
CaMOCTOATe/IbHO
e U3yJyeHue,
KOHCIIEKTUPOBaH
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vie OTBETOB Ha
KOHTDOJIbHBIE
BOIPOCHI.

OcHOBHBIE

CBOICTBA aTOMHBIX

sazep.

BneayauTtopHas
pabora.

N3yuenue
Hay4HOU U
CrieLiaIbHOMU
JIUTepaTyphl,
MO/IOTOBKA K
3aHATHUSAM,
BBITIOJIHEHUE
3a/laHuii T10
TeMawm,
BbIHECEHHBIM Ha
CaMOCTOSITe/IHO
e U3yueHue,
KOHCIIeKTHPOBaH
vie OTBETOB Ha
KOHTDOJIbHBIE
BOIIPOCHI.

W3 cnucka
OCHOBHOU U
JIOTIO/THUTE/TbH
ol
JIATepaTyphl.

PafnoakTUBHOCTS.

BneayaurtopHas
paborta.

N3yuenue
HayuYHOU U
CrieliaibHOMN
JIUTepaTyphl,
MO/IrOTOBKA K
3aHATHUSM,
BBITIOJIHEHUE
3a/laHui T10
Temawm,
BbIHECEHHBIM Ha
CaMOCTOSITE/IEHO
e U3yueHue,
KOHCIIeKTHPOBaH
vie OTBETOB Ha
KOHTDOJIbHBIE
BOMPOCHI.

W3 cnucka
OCHOBHOU U
JIOTIOTHUTE/TbH
ol
JIATepaTyphl.

Mosen aTOMHBIX
szep.

BreayguropHas
paborTa.

N3yueHnue
Hay4HOU U
CrieliaibHOM
JIUTepaTyphl,
MO/ITOTOBKA K
3aHATUSIM,
BBITIOJTHEHUE
3a/laHui 110
TeMawm,
BbIHECE@HHBIM Ha
CaMOCTOSITE/IbHO
e u3yJeHue,
KOHCIIeKTHPOBaH
Ve OTBETOB Ha
KOHTDOJIbHbIE
BOTIPOCHI.

W3 crincka
OCHOBHOI U
JIOTIOJTHATETbH
oit
JIUTEepaTyphbl.

BsaumogpeiictBue

BneayauTtopHas

N3yuenue

W3 criucka
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W3/Ty4YeHUsl C
BelLL[eCTBOM.

pabora.

Hay4HOU U
CrieLiaIbHOM
JIUTepaTyphl,
MO/ITOTOBKA K
3aHATHUSM,
BBITIOJTHEHUE
3a/laHUM 110
TeMawm,
BbIHECEeHHbIM Ha
CaMOCTOSITE/IbHO
e U3yueHue,
KOHCIIeKTHPOBaH
vie OTBETOB Ha
KOHTPOJIbHbIE
BOMPOCHI.

OCHOBHOU U
JIOTIOTHUTETbH
ol
JIUTEepaTyphbl.

ATOM B MarHuTHOM

I1oJjie.

BreayautopHas
pabora.

N3yuenue
Hay4HOU U
CrieLiaIbHOMN
JIUTepaTyphl,
MIO/IrOTOBKA K
3aHATHUSAM,
BBITIOJIHEHUE
3a/laHuii T10
TemMawm,
BbIHECEHHBIM Ha
CaMOCTOSITe/IHO
e U3yueHue,
KOHCIIeKTHPOBaH
vie OTBETOB Ha
KOHTDOJIbHBIE
BOIIPOCHI.

W3 cnuicka
OCHOBHOU U
JIOTIO/THUTE/TbH
ol
JIATepaTyphl.

OKCIlep¥MeHTa/lbH

bIeMeTO/ bl ('l)I/I3I/IKI/I

BBICOKMX SHEpPrui.

BneayaurtopHas
paborta.

N3yuenue
HayuYHOU U
CrieliaibHOMN
JIUTepaTyphl,
MO/IOTOBKA K
3aHATHUSM,
BBITIOJIHEHUE
3a/laHui T10
TemMawm,
BbIHECEHHBIM Ha
CaMOCTOSITE/IEHO
e U3yueHue,
KOHCIIeKTHPOBaH
vie OTBETOB Ha
KOHTDOJIbHBIE
BOMPOCHI.

W3 cnucka
OCHOBHOU U
JIOTIOTHUTE/TbH
ol
JIATepaTyphl.

OCHOBHBIE
CBO¥CTBA
3/IeMeHTapHBIX
YacTHI].

BreayuropHas
paborTa.

N3yueHnue
Hay4HOU U
CrieliaibHOM
JIUTeparypsl,
MOATrOTOBKA K

W3 crincka
OCHOBHOI U
JIOTIOJTHATETbH
oit
JIUTEPATYPhI.
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3aHATUSIM,
BBITIOJTHEHUE
3a/laHUM 110
TeMawm,
BbIHECEHHBIM Ha
CaMOCTOSITE/IbHO
e U3yueHue,
KOHCIIeKTHPOBaH
Ve OTBETOB Ha
KOHTPOJIbHbIE
BOTIPOCHI.

8 Kocmuueckue y1yuu.

BreayautopHas
pabora.

N3yuenue
Hay4HOU U
CrieLiaIbHOMN
JIUTepaTyphl,
MIO/IOTOBKA K
3aHATHUSAM,
BBITIOJIHEHUE
3a/laHuii T10
TemMawm,
BbIHECEHHBIM Ha
CaMOCTOSITe/ILHO
e U3yueHue,
KOHCIIeKTHPOBaH
vie OTBETOB Ha
KOHTDOJIbHBIE
BOIIPOCHI.

W3 cnuicka
OCHOBHOU U
JIOTIO/THUTE/TbH
ol
JIATepaTyphl.

9 AnepnHas
actpodusmrka

N3yuenue
HayuYHOU U
CrieliaibHOMN
JIUTepaTyphl,
MO/IrOTOBKA K
3aHATHUSM,
BBITIOJIHEHUE
3a/laHui T10
Temawm,
BbIHECEHHBIM Ha
CaMOCTOSITEJIEHO
e U3yueHue,
KOHCIIeKTHPOBaH
vie OTBETOB Ha
KOHTDOJIbHBIE
BOMNPOCHI.

IToaroToBka K
JK3aMeHy. JK3aMeH

W3 crincka
OCHOBHOI U
JIOTIOJTHATE/TbH
oit
JIUTEPATYPhI.

27

6.2 MeToauuecKne yKa3aHHUsI 110 OPraHU3aMH CaMOCTOATE/ILHOM PadoThI CTYAeHTOB.
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Llesie camocTosITE/TBHOM PabOTHI CTY/IeHTa — OCMBICJIEHHO U CAMOCTOSITE/IbHO paboTaTh CHauasa
¢ yueOHBIM MaTepHasioM, 3aTeM C HayuyHOW WH(opMalvel, 3a/10)KUTh OCHOBBI CAMOOPTaHU3alun
Y CAMOBOCITUTAHUSI C TéM, UTOObl IPUBUTH YMeHUe B la/ibHelIIIeM HeTlpepbIBHO TIOBbIILIATh CBOIO
npodecCHOHaIbHYIO KBaTU(PUKALIUIO.
B yue6GHOM TMiporiecce BbIJIE/ISIIOT jBa BUZIA CAMOCTOSITE/TBHOM PaboThI:
- ayJguToOpHasi — caMoCTosiTellbHasi paboTa BBLITIONHSETCS Ha Y4eOHBIX 3aHSATUSX TIOZ
HerocpeiICTBEHHBIM PYKOBO/ICTBOM IpeTofiaBaTesisi U 10 ero 3aJjaHulo.
- BHeayJUTOpDHas — CaMOCTOsITe/lbHas paboTa BBIMOMHSAETCS CTYJ€HTOM TIO 3aJlaHUI0
TniperiofiaBaTesisi, HO 6e3 ero HermocpeJCTBEHHOTO YUaCTHsl.
CamocrosiTenbHasi paboTa MomMoraeT CTy/IeHTaM:
1) Os/aeTb 3HAaHUAMM:
- yTeHHe TeKcTa (yueOHMKa, TIepBOMCTOYHHKA, [JOTIOJTHUTETbHOM JIUTepaTyphl U T.1.);
- CoCTaB/ieHWe TUlaHa TeKCTa, rpaduueckoe  W300pakeHWe  CTPYKTYPbl  TeKCTa,
KOHCITeKTHPOBaHUe TeKCTa, BBIMUCKK U3 TeKCTa U T.J.;
- paboTa co cripaBOYHMKAMM U JIPYTOi CIIPAaBOYHOM JINTepaTypoi;
- 03HAaKOMJIeHHe C HOPMaTUBHBIMH U TIPaBOBBIMH [JOKYMEHTaMHU;
- yueOHO — MeToMUeCKast ¥ HayYHO-HCC/e/joBaTe/TbCKast paboTa;
- UCI0J/Ib30BaHUe KOMIMbIOTepHON TeXHUKH, VIHTepHeTa U Jp.;
2) 3aKperiaTh U CHCTeMAaTH3HPOBAaTh 3HAHMSA:
- paboTa ¢ KOHCTIEKTOM JIEKI[H;
- 00paboTKa TekcTa, MOBTOpPHAst paboTa Hafl yueOHbIM MaTepHaoM yueOHUKA, TePBOMCTOUHHKA,
JIOTIOJTHUTE/TbHOM JIUTepaTyphbl, ayJuo U BU/e03arcel;
- TIO/ITOTOBKA T1/1aHa;
- cocTaBjIeHHe TabJIuI] /ISl CUCTeMaTH3aliy yueOHOro MaTepuara,
- TIO/ITOTOBKA OTBETOB Ha KOHTPOJIbHbIE BOMPOCHI;
- 3arioyiHeHue paboueil TeTpaiy;
- aHanuTUYecKasi 06paboTKa TeKCTa;
- TIOJTOTOBKA MYJ/IbTUMeJWA TIpe3eHTali U JOKIaI0OB K BBICTYIUIEHHIO Ha CeMHHape
(koH(epeHLH, KPYTJIOM CTOJIe U T.I1.);
- MIOATOTOBKa pedepara;
- coctaByieHre 6ubmorpaduu UCob30BaHHBIX UCTOUHUKOB;
- TeCTUPOBaHUe U JIp.;
3) ®opMupoOBaTh YMEHHUS:
- pellieHWe CUTYaLIMOHHBIX 3a/lau U yIpaKHeHUH 1o obpasiyy;

- BBITIOJIHEHHWE pacyeToB(Tpadrueckre U pacueTHbie PaboThI);
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- TIOATOTOBKA K KOHTPOJIbHBIM paboTam;

- IO/ITOTOBKA K TeCTUPOBAaHUIO;

- OTIBITHO-3KCIIepUMeHTasIbHasi paboTa;

- TIOATOTOBKA K BBIMTYCKHOW KBa/TM(PHUKALMOHHOM paboTe.

[Mporecc u3yueHUst JUCLIMIUIMHBI HarlpaB/ieH Ha (pOpMHpOBaHUe CIeyOLMX KOMITeTeHLIUM!:
OIIK-3. CrocobHOCTh HMCMOb30BaTh 0a30Bble TeopeTHUecKWe 3HaHUs — (YyHJAMeHTa/lIbHbIX
pa3ziesioB o0IIIeld ¥ TeOpeTUUeCKON GU3HKHU IS peleHus TpodeCcCHOHaIbHBIX 3a7iau.
7.IIpuMepHas TeMaTHKA KypPCOBBIX padoT (MpoeKToB) (MpH Ha/TUYHH)

KypcoBsie paboTbl yueOHBIM MJITAHOM He TIPe1yCMOTPEHbI

8. YueOHO-MeTOfMUeCcKOe M HH(OPMALHOHHOE 00ecrieueHHe JUCIHUIUTAHBI (MOYJIs1):

OcHoeHas numepamypa:
1) DkcrepuMmeHTanbHAs sifiepHast py3vKa [DeKTPOHHBINM pecypc] : yueOHUK : B 3 T. - Pexxum

nocryma: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=277. - Pexxum
mocryna: ObC "UsnatensctBo "Jlaue". - Heorpanuu. goctyr. - T. 1 : du3uka aTOMHOTO
sapa / K. H. MyxuH. - Mockga : Jlanb, 2009. - 336 c. : un. - ISBN 978-5-8114-0740-8. -
ISBN 978-5-8114-0738-5

2) KammroHoB, rops Muxaiinosuu. Beegenue B pusuky sigpa u yactui] [Tekcr] : [yuebHuk] /
N. M. KanuTtoHoB. - 4-e u3f. - Mocksa : PUIMATIINT, 2010. - 513 c. ; HeT. - Pexxum
pocrymna: ObC "PykoHt". - Heorpanuu. gocry. - ISBN 978-5-9221-1250-5

3) 3.CuyxuH, [Imutpuii BacumbeBru. O01wmii Kypc ¢Gu3uku [31eKTpOHHBIN pecypc] : yueOHOe
nocobue. B 5 1. T.V. ATomHasi 1 sifiepHasi pusrka — 3-e u3g. crep. / 1. B. CuByxuH. -
Mockga : DUIBMATJINT, 2008. - 784 c. - Pexxum poctyma: OBC "Aibykc". - Heorpanuu.
poctym. - ISBN 978-5-9221-0645-0

JononHumenbHas aumepamypa:
1) Wpopos, Urops EBrenneBuu. KBantoBas ¢pusuka [Tekcr] : ocHoBHbIe 3akoHbI / VI.E. VipozioB.

- 2-e u3A., gom. - M. : bunom. Jlabopatopust 3HaHMH, 2004. - 256 c. : rpad. ; 22 cm. -
(Texnuueckuii yauBepcureT). - [Ipeam. ykas.: c. 252-256. - ISBN 5-94774-058-3 (283k3)

2) OkyHb, JleB bopricoBuu. DyiemeHTapHOe BBeleHHe B (PM3MKY 371eMeHTapHbIX yacTul] [Tekcr] /
JI. B. OKyHb. - 2-e u3/., UCIIp. U J01. - M. : ®usmariur, 2006. - 128 c. ; 21 cm. - Bubauorp.:
c. 122. - TIpeam. yka3.: c. 123-127. - ISBN 5-9221-0640-6. - (33K3)

3) 3.MyxuH, KoHcrantun HukudopoBuu. JKkcriepuMeHTanbHas siiepHasi pusrka [Tekct] : B 3-x
T.: yue6nuK / K. H. MyxwuH. - 6-e u3z., ucnp. u gomn. - CII6. : Jlanb, 2009 - ;21 cm. -
(Knaccuueckast yueOHasi iurepaTypa 1o gusuke) (YueOHUKY 17151 By30B. CrieryaibHast
nuTeparypa). .- T. 3 : ®u3uka ssnieMeHTapHbIX yacTtul]. - 2008. - 412 c. - ISBN 978-5-8114-
0741-5. - (23k3)
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8) NnpoepammHoe obecneueHue

VHTepHeT UCTOUHUKM:

Hay4Hble MyO/IMKalK B pedepaTHBHBIX )KyPHaslaX 10 aKTyaIbHbIM TipobsieMaM (pU3MKY;
MaTtepurasibl HayuHbIX KOH(epeHIMil. B yacTHOCTH HayuHast 31eKTpoHHasi 6ubmoTeka
elibrary.ru; snekrponHas 6ubmmoreka « Tpyasl yuenbix UT'Y» (http://elib.library.isu.ru);
OneKTPOHHbIE BePCUU )KYPHa/IOB: “Ycrnexu ¢r3nueckrux HayK”, “VI3BecTusi By30B (cepusi
¢usuka)”, “dusnka TBeporo Tesa”, “PusnKa U TeXHUKA MOMYTIPOBOJHMKOB” www.nanodigest.ru
— VlHTepeHeT )KypHal 0 HAHOTeXHOJIOTHSIX

2) 6a3bl OaHHbIX, UH(OPMAYUOHHO-CNPABOUHbIE U NOUCKOBble CUCMeMbl

MHGbOPMALIMOHHAsI CUCTeéMA [IOCTYTa K POCCHMCKUM (hU3UUYeCKUM >KypHasiaM U 0030pam
BUHUTU PAH (http://www/viniti.ru); a3nektpoHHasi 6ubsmoreka ToMCKOro rocyHHUBepCUTeTa
(http://ido.tsu.ru/cd-dvd/19/.

9. MaTepua/IbHO-TEXHHUYECKOe 00ecrieueHHe JUCIUTUITHHBI (MOAY/Is):

KomnbloTepHble Mpe3eHTaluy, IporpaMMa /Jisi TeCTHpPOBaHUs. UTeHWe JeKLui
COTIPOBOXKZAeTCsl JieMOHCTpalueit uHdbopMalyy (My/JbTUMEeAUNHBIN TPOEKTop, oducHoe
obopyJoBaHue [jisi OIEPaTUBHOTO pa3MHOKeHWs WITHOCTPAaTUBHOTO U pa3ZiaTOUuHOro
JIEKLIMOHHOT'O MaTepuasoB).

10. O6pa3oBare/bHbIE TEXHOJIOTUH

Ne i/ .

I Bujapl yueGHO# padoThI O0pa3oBare/bHbIE TEXHOJIOTHH

1. Jlexuust BBogHas yiekiiys, nHbOpMal[us JeKLUsl, JIeKLHUs C
3/IeMeHTaMH [TUCKYCCUH, UHTePaKTUBHAS JIEKIIHST
(ekuust auasnor), “H(OpMalMOHHas JIeKLHUs C
y/IeMeHTaMHu 00paTHOM CBSI3M.

3. [TpakTHUecKoe 3aHsTHE 3aHsATHe — pellieHue 3a7iau.

11. Ouenounsie cpeactBa (OC):
@DoHJ OLIeHOYHBIX CPeJCTB npejcraB/eH B [Ipuio)keHnu K nmporpaMme.

* TeKylMi KOHTPOJIb OCYIECTB/ISIETCSI B YCTHOM U NMMCbMEHHOU (hopMe TpU BbITIOJIHEHUN
CTy[leHTaMH yueOHBIX 3alaHUH - pellleHrH 3a/jau ¥ BBITIOJTHEHUM KOHTPOJILHBIX PaboT Ha
MPOTSDKEHUU BCero Kypca.

* [IpoMeXXyTOUHBIM KOHTPO/Ib — 5K3aMeH.

[TporpamMma coctaB/ieHa B COOTBeTCTBUH ¢ DejiepaibHbIM TOCYZAPCTBEHHBIM 00pa30BaTe/TbHbIM

CTaHZAPTOM IO HarpaseHuto oArotoBku 03.03.02 «Pusnka».

Pa3paboTumk: CemubparoBa B.A.

[Tporpamma paccMOTpeHa Ha 3acé’,aaHHH kadenpwl 00111l ¥ IKCIIEPUMEHTAIBHON (QU3NKU

oT « 13 » aripesnd 2020 r

IIpoTokoa Ne 6 3a1;. Kadezapoii ‘4# laBpumok A.A.

Hacrosimjasi mporpaMMa He MO)KeT ObITh BOCHpOHM3BeleHAa HH B Kakoil ¢opme 0e3
NpeiBapUTe/ILHOT0 MACHMEHHOT0 pa3penieHns Kageapbl-pa3padoTunKa NporpaMMal.
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