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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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[porpamMmy IriciMIUIMHBL pa3padoTai(a)(u): AOLeHT, K.H. (goneHTt) Baruzos ®.I'. (Kadenpa ¢pusrku tBepaoro tena, OtaeneHne
¢pusukm), vagizovf @gmail.com

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH PUMeHSITh 0a30Bble 3HaHKSI B 00J1aCTH (PU3UKU U PAAMO(MU3UKY U UCTIONB30BATh UX|

B IpOheCCHOHATIBHON IEATENIBHOCTH, B TOM YHCIE B c(pepe Meiarornueckoi JesiTeIbHOCTH;

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):

JloJKeH 3HATh:

- TEPMHUHOJIOTHIO, UCTIOIb3YEeMYI0 B aTOMHOM U siIepHON (PHU3HKe, a TaKkKe B (PU3UKE JIEMEHTAPHBIX YACTHII;
- TOPpAIKY (PU3UYECKUX BEJMUYUH, UCIOIb3YIOIUXCS B ATOMHOH U AepHON (pu3iKe;

- 9KCIIepUMEHTAJIbHBIE METO/IBl ATOMHOM U SIIepHON (PI3HKHY;

- SHEPreTHUYECKYIo IIKaIy Macc, SHEPruio CBSA3U U Ae(]EKT MaccHl s71pa;

- IPUPOAY SIISPHBIX CHJI 1 COBPEMEHHBIC MOJIEIH SI/IPa;

- ci1aOble B3aMMOJAEHCTBUS;

- siTIEpHBIC PEeaKIny;

- 3aKOHBI COXpaHEHHS;

- METOJIBI ¥ TIPUEMBI pellieHUsI KOHKPETHBIX 3a/1a4 U3 00JIACTH ATOMHOH U SIePHOU (PU3UKYI

HoykeH ymeTb:

- BBIIEJIMTh KOHKPETHOE (hU3UYECKOoe collepKaHve B MPUKJIAJHBIX 3a/1a4ax OyayIiel qesTebHOCTU U (pOpMYTHPOBaTh
3a7a4u;

- ACTIOJIb30BATh 3aKOHBI AaTOMHOH U SAEPHOM (PU3HUKY MPU pelleHnH PO eCcCHOHATbHBIX 3a/1aY;

- UCTOJIb30BaTh OCHOBHBIE COOTHOIIIEHUS] aTOMHOM 1 S{)lepHOIjI q)I/I3I/IKI/I (pacqu QHEPreTUYECKOIro BhIXO4a peaKuHﬁ,
3dKOHOMEPHOCTU paJUOAKTUBHOI'O pacr[a)la) py peieHN HpO(I)eCCI/IOHaJ'[beIX 3agayv;

- UCTIOJIb30BATh MOJIEIH siiep (omnpenesieHue Mace, aedekra Macc, 00bsCHEHNE 3aKOHOMEPHOCTEH Pa3IMYHbIX BUJIOB
PaIMOAKTUBHOIO PACIa/ia, ONpe/ie/ieHre CIIMHA U YeTHOCTH siipa) B HAYYHO UCCIIEIOBATEIbCKHX 3a/1auax OyayIiei
JIeSITeJIbHOCTH.

JloJI’KEH BIIAJETh:

CoBpeMeHHBIMY 3HAHHUSIMH O CTPOSHUH W CBOMCTBAX aTOMOB M aTOMHBIX SIZIEp.

JloJKeH IeMOHCTPUPOBATh CIOCOOHOCTh U TOTOBHOCTB:

- CHCTEMHOTO Hay4YHOTO aHaJIM3a podsieM (Kak MPUPOIHBIX, TaK U MPO(EeCCUOHANBHBIX) PAa3IMYHOTO YPOBHS CJIOKHOCTH;
- paboThI ¢ 1aOOPATOPHBIM OOOPYIOBAHUEM M COBPEMEHHOW HAYYHOU araparypoit;

- IpoBeJieHH s (PUBMUECKOTO IKCIIEPUMEHTA.

2. Mecto quctmmmabl (MoayJist) B ctpykrype OIIOII BO

Hannaas qucrmruiHa (MOIyJb) BKMOYeHa B paszaen "B1.0.12 [Iucnurumast (Momym)" OCHOBHOH MpodecCHOHANBHON
obpazosaresnbHOl nporpammsl 03.03.03 "Pagnodusuka (MHbopMalmoHHsle pouecchl ¥ Kubeppu3nieckue cucteMs)" u
oTHocuTcs K o0s3arenpHon yactu OITOIT BO.

OcBauBaercs Ha 3 Kypce B 5 ceMecTpe.

3. O6'beM qUCHUILIHHBI (MOYJIsI) B 3a4€THBIX €JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€eHHbIX HA
KOHTAKTHYIO PadoTy 00y4awImuxcs ¢ npemnogasareemM (10 BHAaAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYI0
padoTy o0yJaromuxcs

O01mas TpyJOeMKOCTh AUCHUILIMHBL COCTABIISIET 3 3a4eTHbIX (bie) enuHui(bl) Ha 108 vyaca(oB).
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KonrakTtHas padora - 54 yaca(oB), B TOM YFHCIIe JIEKITUM - 36 Jaca(OB), MpakTHYeCKHe 3aHATUS - 18 yaca(oB), tTabopaTopHbIe

padorsI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOIN padoThl - O yaca(oB).

CamocrositesibHast pabota - 18 vaca(oB).

KouTposns (3auét / x3amen) - 36 yaca(oB).

Popma MpomMeRyTOYHOrO KOHTPOJIS JUCIUILIMHBL: K3aMeH B 5 cemMecTpe.

4. Conep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYECTBA aKaJA€MHYE€CKUX YaCOB U BUI0B y'—lGﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAaKTHOI pa6oThl, Camo-
UX TPYA0E€MKOCTh (B 4acax) CTOSI-
N Paszjennl iucuunumnet / Ce- Ulexuun,Texuun{IIpakru-[[Ipakru-Jlagopa-Iadopa- TeJb-
MoayJist MECTP| Bcero | B 3JI. | YeCKHE | YeCKHe | TOPHbIE |TOpHbIEe| Hasd
¢opme BansaTHs,| B 3J. |[padoThL| B3I pa-
Bcero | popme | Bcero | cpopme | Oora
1. Tema 1. Tema 1. Beenennie B aroMHyI0 (pr3uKy 5 2 0 0 0 0 0 0
Tema 2. Tema 2. KopryckyJisipHble CBOWCTBa
2. [3NIeKTpOMarHUTHBIX BOJIH. BoHOBBIE CBOMICTBA 5 2 0 2 0 0 0 2
MHKPOYACTHIL
Tewma 3. Tema 3. [JUCKPETHOCTh ATOMHBIX
3. |cocrostuii. KBaHTOBOMEXaHUYIECKOE OTMCAHHe 5 2 0 0 0 0 0 0
ATOMHBIX CUCTEM
4. Tema 4. Tema 4. ATom Bogopoa u 5 2 0 0 0 0 0 0
BOJIOPOJIONIOIOOHBIE ATOMBI
5. |[Tema 5. Tema 5. ATOM BO BHEIIIHEM TOJIE 5 2 0 2 0 0 0 2
Tema 6. Tema 6. Beeenue B inepHyIo (PUBHUKY.
6. OcHOBHBIE 3TalBl PA3BUTHS SIEPHON (PUBUKU 5 2 0 0 0 0 0 0
7 Tema 7.UTeMa 7. OcobeHHOCTH (PU3HMUECKUX 5 2 0 0 0 0 0 2
SIBJICHUI B MAKPOMHUE.
8. Tema 8. TUeMa 8. Maciura0Onl (hpu3NUecKuX BeJIMIUH 5 > 0 0 0 0 0 0
B siIEpHON (pU3HKeE
9 Tema 9. Tema 9. CBoiicTBa aTOMHBIX sIIED 5 2 0 2 0 0 0 2
10. Tema 10. Tema 10. Macca u sHeprus cBs3u spa 5 > 0 > 0 0 0 2
11.[Tema 11. Tema 11. Pagroak THBHOCTD 5 2 0 2 0 0 0 2
Tema 12. Tema 12. 3akOHBI paJHOAKTUBHOTO
12. |pacniaia, paTiOaKTHBHBIE PSIIbI 5 2 0 2 0 0 0 0
13.|Tema 13. Tema 13. Anbda-pacnian 5 2 0 2 0 0 0 0
14, Tema 14. TeMa 14. Bera-pacnan, cnaboe saepHoe 5 > 0 > 0 0 0 0
B3aMMOJICHICTBYE
1. Tema 15. Tema 15. 'amma uznydenue sigep 5 2 0 0 0 0 0 0
16. Tema 16. Tena 16. BzaumopeiicTBre saepHOTO 5 > 0 > 0 0 0 2
W3Ty9EHHS C BEIECTBOM
17. Tema 17. Tema 17. CpoiicTBa U pupoaa sAEpHbIX 5 2 0 0 0 0 0 2
cui1. SnepHbie Monesnu
Tema 18. Tema 18. AnepHble peakuuu. . SaepHas
18. |pHepretuka. TepMosIepHBIN CHHTES. 5 2 0 0 0 0 0 2
lToro 36 0 18 0 0 0 18
O PAEKTPOHHBIH
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4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. Tema 1. BBeieHne B aTOMHYIO (PU3HKY

Beenenuie B aroMHy10 (pusuky. Pa3surue atomuctuueckux npeacrasiaenuil. Crnennguka 3akoHOB MUKpoMupa. Kpyr saBnenui,
OIUCHIBaEMbIX aTOMHOH (pu3ukoi. KopryckysipHele CBOMCTBA JIEKTPOMAarHUTHBIX BOJH. OTKpbITHE (hOoTOI(D(EKTA.
[IporuBopeune 3akoHOB hoToa(heKTa 3aKOHaM Kiiaccuueckoit puzuku. Ummynbe potoHa. TomMmcoHOBCKOe paccestHue. OTbIThl
KomnroHa.

Tema 2. Tema 2. KopnyckyJsipHble CBOICTBA 3J€KTPOMATrHUTHBIX BOJIH. BoJIHOBBIE CBOHCTBA MUKP 04aCTHIL

Paccesinue cBeta ¢ KopnyckyJisipHON ToukH 3penust. Dddekt Komnrona. BoiaHoBbie cBoiicTBa MuKpouacTull. JIugpakiimoHHbIHI
OIBIT U KBAaHTOBOE MOBEJEHUE NEKTPOHOB. SIBJIeHNe KBaHTOBOW MHTepdepeHu. OneiThl [IaBrccoHa u [Ixxepmepa. ekt
Pamzayspa-TayHcenaa. ['unoresa Jlyu ne bpoitnis. Ypasuenus ae Bpoitns. Y pasuenus ['enbmrosbua v [lpenuHrepa asis BOJH
ne bpoiiis. Heo6xoauMocTb BEpOATHOCTHON MHTEPIIPETAIIMN KBAHTOBBIX SIBJICHHUI.

Tema 3. Tema 3. ,HI/ICerTHOCTb aTOMHBIX cocTosiHni. KBaHTOBOMeXaHHUYeCKOe ONMCAHHEe aATOMHbBIX CHCTEM

JMCKpeTHOCTh aTOMHBIX cocTosiHuE. Kitaccuueckasi Teopusi U3iyueHus: YepHOro tesa. JJucKpeTHOCTh AaTOMHBIX COCTOSTHUM.
ATOMHBIE CIEKTPBI. DKCIIEPUMEHTAIbHbIE 3aKOHOMEPHOCTH B JIMHEHYATBIX CHIEKTpax. HecoBMeCTUMOCTh 3aKOHOMEPHOCTEN
U3JYYEeHUs C KJIACCUYECKUMHU TMpecTaBIeHusIMU. MarHuTHble CBOMCTBa aTOMOB. OTKpBITHE CIKMHA 3JIeKTpoHa. Mojienb aToma
Tomcona. OnbiThl Pesepdopna no paccesinuio anbda-yacruil. [Inanerapuas mopens aroma. [ocrynarsl Bopa . O6bsicHeHue
KOMOWHAITMOHHOTO NpuHIMIa. Mojens atoma Bopa. [Tonsitue kBanToBOro cocrosiaust. [TpuHnun cyneprosuiyn. [TorsTre 06
orepaTopax (pusmueckux BemurH. CTaTCTHYECKHEe CBOMCTBa HaOmonaeMbix. CpeiHee 3HaYeHUe (PU3MUECKUX BEJTMUVH.

Y pasuenue Ulpenvnrepa.

Tema 4. Tema 4. AToM BOJ0PO/Aa H BOAOPO0MOI00HbIE ATOMBI

ATOM BOIOpOJa ¥ BOAOPOIOINOA0OHBE aTOMBI. KBaHTOBaHHE MOMEHTa KoJiuecTBa nprokeHus1. Cheprueckue (hyHKIUH.
VpOBHM SHEpPriM U KBAaHTOBBIE YUC/IA JIEKTPOHA B aToMe Bogiopoa. OpOUTaIbHBINA M TIOJTHBIA MOMEHTBI KOJIMUECTBA
JBIKeHUs1. KBAaHTOBO MeXaHMUYEeCKOe MPABUJIO CIIOKEHHUs YIJIOBBIX MOMeHTOB. CITUH-OpOUTAIbHOE B3aMMOJICHCTBIE U TOHKAS
cTpykrypa. Cxema ypoBHEH SHEpruy BoJIopoIonoio0Horo atoma. YetHocTs. B3aumoericTBie aToOMOB € TIOJIEM U3JIy4YeHHs.
Criextpsl aroMOB. [TpaBua otdopa.

Tema 5. Tema 5. ATom Bo BHEIIHEM I10J1€

ATOM BO BHelIHeM noJie. CBs3b MEXIy MEXaHHMUECKUM M MarHUTHBIM MOMeHTaMH aToMoB. ekt [ltapka. OmnsIT
SitHiTeltHa-Ae [a3a. Pacienyienue sHepreTuyeckux ypoBHE! Mpy MOMEIIEHUY aToMa B MarHuTHoe none. Paciieruienve
JuHu# n3nydenus. Dddekt 3eemaHa. g-pakTop. DISKTPOHHBINA MapaMarHUTHBIN pe30HaHC. SAepHbI MarHUTHBII Pe30HAHC.

Tema 6. Tema 6. BBenenue B sinepuyio ¢puzuxky. O CHOBHbIE 3TAbl Pa3BUTHS sIIePHOI (PU3UKH

OObeKTh u3yvaemble siiepHoi pusnkoi. Knaccudukanus: saepHas ¢pu3rKka HU3KHUX, IPOMEXYTOUHbBI3 U BHICOKUX SHEPTHi.
Heiirponnas ¢pusnka. dkcriepuMeHTaIbHAsA U TeopeThueckas siiepHas ¢pusnka. OTKpHITHE pEHTTeHOBCKUX Jiydeld. OTKpbITHE
371eKkTpoHa. OTKpBITHE PaMOAKTUBHOCTH U TUIIOB PAANOAKTUBHOCTH. OTKPHITHE MPOTOHA U HEUTpOHA. OTKpPHITHE MO3UTPOHA U
anTuyactuil. Keapku. CtangapTHas MOAEIb.

Tema 7. Tema 7. Oco6ennocTu pu3uUeCKUX sIBJEHHI B MUKPOMHUpE.

OcobeHHOCTH (PU3NYECKHX SIBJIEHUH B MUKpOMHpe. JJUCKPETHOCTD, TOX/AECTBEHHOCTb, KBAHTOBAHHOCTb CBOMCTB MUKPOYACTHII.
OmnbiT @panka - ['epua. Onbit ItepHa u I'epiaxa. KoprnyckynspHo-BosHOBOM ayany3M. BoinHOBBEIE CBOMCTBA CBETa!
uHTepdepeHuus, TUdPaKIys, TOIIpU3aIMs, KOPIYCKYJISIpHBIE CBOMCTBA cBeTa: (poT03(heKT (KpacHast rpaHuUIIa) ,
KOPOTKOBOJIHOBAsI TPaHMIIA PEHTIEHOBCKUX CcrieKTpoB, a¢dext Komnrona. CooTHolIeHUs1 HeolpeenéHHocTel [ elizeHoepra.

Tema 8. Tema 8. MacmTa6sl pu3nyecKNX BeJIMYHH B sAepHON hu3nke

MacmraObl (pU3MYECKUX BEJIMUYMH B siiepHOH pusuke. Enununpl m3mMepenust. Macmradbl pa3sMepoB MUKpovacTil. Enuauna
u3MepeHus AauHbl - Gepmu. Macmradbl SHEpruil 1 CKOpoCTel B MUKPOMUpE, AMHULIBI U3MepeHus. MaciuTaObl CKOpOCTer U
JJIMTEIBHOCTEN MPOLIECCOB B sAepHOi usuke. Bpems nponera. XapaktepHoe siaepHoe BpeMs. MacimraObl MacC MUKPOYACTHIL.
MacmraGbl MOMEHTA KOJIMYECTBA ABMKEHUS U CIIMHA MUKPOYACTUL. MarHUTHbIE MOMEHTHI.

Tema 9. Tema 9. CBoiicTBa aTOMHBIX siJiep

CaoiictBa aToMHBIX aep . Cocrtas saep. Pusnyeckue CBONCTBA HYKJIOHOB. MaccoBoe 4nciio, 3apsa0Boe YHUCIIO SIep.
OCHOBHbIE XapaKTEPUCTUKH CTAOMJIBHBIX M PaMOAKTUBHBIX siep. M30Tomsl, n300aphl, U30TOHBI, M30MEpHL. 3apsiji aTOMHOTO
anpa. 3akoH Moz, Pazmeps! atoMHbIX saep. CIIMH 1 MarHUTHBIA MOMEHT siep. KBagpynonbHbIi 371eKTpUYECKUil MOMEHT
anpa. YeTHOCTS.

Tema 10. Tema 10. Macca u 2Heprusi CBA3M sAApa

Macca u sHeprus cBa3u aapa. Jledekt macc. ¥V aenbHas sHeprus cBsA3U. 3aBUCUMOCTb CPEJHEN SHEPTUU CBSA3M Ha HYKJIOH OT
MaccoBoro uncia sgep. Iomyammupudeckas ¢popMyia Baiizekkepa. MaccoBasi 1 MOBEPXHOCTHAS COCTaBJLAIOIINE (DOPMYJIBI
Baiiizexkkepa. Cocrapisiomiue, CBA3aHHbIE C KYJIOHOBCKMM PacTaJIKMBaHUEM, C CUMMETPHEN YKC/Ia HEUTPOHOB U IIPOTOHOB B
JIETKUX fpax U 3aBUCUMOCTBIO OT B3AaUMHOW OPHEHTALM CIIMHOB HYKJIOHOB B sIJIpe.

Tema 11. Tema 11. PaagnoakTuBHOCTD

OTKphITHE PaguOaKTUBHOCTH. EcTecTBEHHAsI U UCKYCCTBEHHAs palMOaKTUBHOCTh. OmnbiT bekkepess. Paanoak TMBHOCTD siiep
ypana u pagusi. Onbit Pesepdopna. VznydeHre painoakTMBHBIMY siipaMu atbha- U OeTa-yacTuil, ramma (oToHoB. ExuHunia
U3MepeHUs1 aKTUBHOCTH PalMOAKTUBHBIX MaTepuasioB: bekkepenb, Kiopu. Y nesbHas ak THBHOCTD.

Tema 12. Tema 12. 3akoHbI paANOAKTHBHOI'0 Pacnajaa, paauoaKTHBHbIE PSIabI
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3akoHbI paguoakTUBHOrO pacnaja. Onsit Pesepdopna u Connu. VI3MeHeHune uncia pailoaKTUBHBIX S/I€P BO BPEMEHMU.
O6pazoBaHus pajioHa U3 Pajusl, SKCTIOHEHIIMAIBHBIN 3aKOH PaIMOaKTUBHOTO pacrnazaa. [TocTosiHHas pagnoaKTUBHOTO pacriaja.
Ilepuop nonypacnaga. CpeaHee BpeMs KU3HU PAAUOAKTUBHBIX HYKJIMIOB. CTaTUCTUYECKUI XapaKTep paJuOaKTUBHOIO
pacnaga. bunomuansHoe paciipegesnenue. 3akoH Ilyaccona. diykryanuu HabmogaeMoro Yucia pacnaaos. OnpejeneHre
MOCTOSIHHOM pacrajia Jyis YUCTOro paJUOaKTUBHOIO U30TOMNA, CMECH U30TOINOB WJIM paJMOaKTUBHOTO CeMeicTBa.
PaguoaxkTuBHBIE psAAbL, (OpMyJa paIUOaKTUBHBIX PAMIOB.

Tema 13. Tema 13. Aaba-pacnaj

Anbda-pacnan. OCHOBHbIE 3aKOHOMEPHOCTH ajibha pacnana. dmnupudeckuid 3akoH [eiirepa-Heironna. TyHHebHbI 3(DeKT.
SremeHTapHas Teopus aib(a pacnana. XapakTepHas BHICOTa MMOTEHIMAIBHOTO 6apbepa. [Ipo3pauyHocTh MOTEHINATIEHOTO
Gapbepa. YTOUHEHHS dJIeMEHTapHO! Teopun anb(a pacnana. [lenTpodexusiii motennma. Koaggurmenra 3anpera. ToHkas
CTPYKTYpa ajibha CIIEKTPOB, JTTMHHOMPOOEIKHBIE abha YaCTHIIHI.

Tema 14. Tema 14. Beta-pacnaj, cjadoe siiepHOe B3auMO/1eficTBUE

Bera-pacnaj. PazHoBuaHOCTH GeTa pacriazia: 3JIeKTPOHHBIA 1 IO3UTPOHHBIN Oeta pacnan, K-3axsar. Ponb HeliTpuno npu 6eta
pacnazie. XapaKTepuCTHKHA HEUTpUHO. 3aKOHBI coxpaHenus. Criektp O6era yactuil. BepxHss rpanuna 6era cnekrpa. CpeaHssi
9HEPruUs UCIyCKaeMbIX OeTa-4acThll. DHepreTHyeckue COOTHOIeHU Ipu Oeta pacnazne. Cnaboe sanepHoe B3auMOJeHCTBUE.
CgoticTBa cnaboro B3aumoencTeus. Paguyc neiictus cinabbix siaepHbIX cuil. [lepeHocunky c1aboro B3auMoAecTBuS !
6030Hb1. Hapyienue 3akona coxpanenust uetHocti 1 CP nnBapuanTHOCTH. DjieMeHTapHas Teopusi Oera pacnaza. ['paduk
Kropu. CpaBHuTENBHBIN NEpHo] NoJTypacnaza rnpu 6era pacnaze. [TpaBunamu ordopa 'amoa-Tesepa.

Tema 15. Tema 15. 'amma uziyueHue siiep

I'amma usnydenue ssaep. CBoricTBa raMMa (hOTOHOB: SHEPTHsl, UMITYJIbC, BOJTHOBOI BEKTOP, CIMH, ITOJHBI MOMEHT, YETHOCTb,
cOOCTBEHHAs1 1 OpOUTAJIbHASL YETHOCTh. BepOsITHOCTh raMMa Tiepexojia, nmpaBuia nepexoqa. MyJIbTUIIONILHOCTb.
XapaKTepUCTUKH JIEKTPUUECKIX U MATHUTHBIX TIepexo/ioB. SlnepHas usomepusi. BHyTpeHHsIs1 KOHBepCHS 3JIeKTPOHOB. [lapHas
KOHBEpCHs.

Tema 16. Tena 16. BzaumoaeficTBHe siIepPHOT0 N3JIyYeHHs ¢ BelleCTBOM

B3aumogeiicTBue s1epHOTO U3Ty4YeHHs C BEIeCTBOM. B3anuMoelicTBre 3apsKeHHBIX YacTHIl co cpeoit. PaguanuonHoe
TOPMOXKEHHE, paccesiHue, TOPMO3HOE U3JTyueHue. VIOHM3alMOHHbIe TIOTEpH 3apshKeHHbIX YacTul. [Ipober 3apsokeHHbBIX YacTHIl
B BenecTBe. [IpoxoxaeHre raMMa U3 Ty4YeHus Yepe3 BellecTBO. DKCIOHEHIIUATbHBIN 3aK0H. JInHelHbIi koadduiieHT
nornouieHus, [TomHoe 3¢ ek TrBHOE ceueHne noronieHus ramma usnydenust. Poroadexr, odpazoBaHue
3JIeKTPOHHO-TIO3UTPOHHBI Map, KOMITOHOBCKOE paccesiHue. Pe3soHaHCcHOe paccessHNe/orIoIeHre raMMa KBaHTOB sjpaMU
TBepAbIX Tell, 3pdekT Mecchayspa. BzanmoneiicTBre HEUTPOHOB ¢ BeliecTBOM. Kiaccudukaryst HSUTPOHOB IO SHEPTUM.
CeueHue B3aUMOJIEHCTBUSI HEUTPOHOB. 3aMe/lJIeHNe HEUTPOHOB.

Tema 17. Tema 17. CBoiicTBa  npupoJa sAaepHbIX ci. fnepHbie Moaean

CBoiicTBa U NPUPOJA AOEPHBIX CHII. DKCIIepUMEHTaNIbHbIE (DAKTHI O IPUPOJE ANECPHBIX (HYKJIOH-HYKJIOHHBIX) CHJT.
M3oTonuyeckoe MpocTpaHCTBO, M30TONMYECKUi criiH. OOMEHHBIN XapakTep siIepHBIX cril. Me30HHas TeOpusl SAEPHBIX CHJL.
Paguyc neiictBus 1 3apsAa0Bast HE3aBUCUMOCTD AEpPHBIX . [ToTeHIMa CUIIBHOTO SIIepHOro B3auMoaecTusl. IlepeHocunku
CHJIBHOTO B3aUMO/ICIICTBH S, [JIIOOHBI. SInepHble Moaend. Mojenu sep ¢ CUJIbHBIM B3aMMOJEHCTBUEM (KarlenbHasi, MOJeb
COCTaBHOTO siipa, CTaTUCTHYECKasi, MOZIeNb U3 alib(ha-vactuil). Moaesnu siiep U3 He3aBUCUMBIX YacTull (000JI0ueuHast, MOJIe/b
depmu-raza, MOJEJb MOTCHIMAIBHON siMbI). OOO0O0IEHHAS ¥ ONITHYECKAst MOJIEIIH.

Tema 18. Tema 18. AAnepubie peaknuu. . AnepHasi sHepreTuxka. TepmosiaepHbIi CHHTE3.

Anepuble peakiuu. 3aKOHOMEPHOCTH SiIEPHBIX peakiid. OCHOBHbIE ONpeeIeHUs] U XapaKTepucTuku. CeueHus U BHIXObI
SANEPHBIX peakuunid. D PeKTUBHOE ceueHre peakiuu, PyHKIMsI Bo30YXAeHus siiepHol peakimu. Kiiaccudukanus suepHbIX
peakuyil. 3aKOHBI COXpaHEHH S B SIIEPHBIX peakiusax. MexaHn3Msl SAEpHBIX peakLuil: MoAesb cCocTaBHOro sapa bopa,
MEXaHHM3M TPSIMOTO SIEPHOTO B3aUMOJICHCTBUSI, MEXaHM3M KYJOHOBCKOTO BO30YKICHHS, MEXaHU3M OJAWHOYHOTO MJIH
MHOKECTBEHHOTO PO’KICHUS YaCTHI, peakiuy JeneHus snep. Paciipeaesnenie npogyKToB AeJIeHHUs 10 MaccaM. DJieMeHTapHas
Teopus JeJieHue saep. DHeprus JefieHus saaep. SnepHas sHepreTuka. Peakimu cuntesa saep. TepmosinepHblii CUHTE3.
TepmosinepHble peakuiuu Bo BeenenHoit. TepmosiaepHble peakivy B 1a00paTopHbIX ycioBusix. KBasucralnmoHapHbie 1
UMITYJIbCHBIE CUCTEMBI. MeskIyHapOJHbIN SKCIIEPUMEHTANIBHBIN TepMOsiepHBbIil peakTop. UTIP.

5. IlepeyeHb y4eOHO-METOJUUECKOT0 00€eCIeYeHHA MJIA CAMOCTOSTEJbHOM PadoThl 00yJalOMUXCs M0
JUCHUNIIHE (MOLYJII0)

CamocrositesnpHast paboTa 00y4aroLIMXCsI BHIIOIHACTCS M0 33JaHHI0 U IPH METOAMYIECKOM PyKOBOJCTBE [IPEoaBatesisi, Ho 6e3
€ro HeMmoCPEACTBEHHOro yuacTusi. CaMocTosITeNnbHAasl paboTa MOAPa3AeseTCs HA CAMOCTOSTENIbHYIO pabOTy Ha ayIUTOPHBIX
3aHATUSX U HAa BHEAYUTOPHYIO CAMOCTOSITE IbHYI0 paboTy. CamocTosiTesbHast padoTa 00y4aloIHXCsl BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOCHUE OTACJBbHBIX TeM (Pa3/iesioB) AUCLUILUIMHBL, TAK U IPOPabOTKY TeM (pa3[esioB), OCBAUBAEMBIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst caMoCcTosITeNIbHON paboThl 00yUAIOLIHUECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYYHYIO
¥l CLIPABOYHYIO JIMTEPATYPY, BHITOIHSIOT 3aJaHHs], HAIIPABJICHHBIC HA 3aKPEIUICHUE 3HAHUI 1 OTPAOOTKY YMEHHUII 1 HABBIKOB,
TOTOBATCS K TEKYLIEMY U ITPOMEKYTOYHOMY KOHTPOJTIO IO AUCLUILIHHE.

Opranuzanys CaMOCTOSITENILHON padoThl 00YYAIOIINXCS perJIaMeHTPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMH,
y4eOHO-METOANYECKOH JINTEPaTypOl U 3J1eKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMu, BKITIOYASI:
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[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HOpMaTuBHBIe akThl Kazanckoro (IIpuBoskckoro) deaepasbHOro yHUBEPCUTETA
HUWAD MI'Y - http://nuclphys.sinp.msu.ru/introduction/index.html
HUUAD MI'Y - http://nuclphys.sinp.msu.ru/nucmod/nucmod3.htm

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUILINHE (MOIYJIIO0)

DoHJ OLIEHOYHBIX CPEACTB MO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBbIE MaTepHAaJIbl, HAIIPABJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEACTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIeAyIomas HHHOpMALU:

- COOTBETCTBHE KOMIIETEHLIMI IIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCUUIUINHE (MOIYJIO);

- KpUTEPUH OLICHUBaHUsI C(DOPMUPOBAHHOCTH KOMITETEHIIUIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH MO JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NOPsIKA IPUMEHEHUS U ITPOLEAYPhl OLICHUBAHUS U151 KAXKI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUSA JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPpEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pa3/IMYHbIX TUIIOB.

DOHJI OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOXOJUMOM JJIsT OCBOEHHS U CIUILINHBI (MO XyJIs)
OcBoeHre TUCITUIUIMHBL (MOJYJIsI) TIPEIoIaracT u3y4eHne OCHOBHOM ¥ JOMOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOJKeT OBITh JIOCTYITHA OOYYAIOIIAMCS B OTHOM M3 JIBYX BAPUAHTOB (JIHOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEUYHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY norosopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs mojy4yanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHOW OHOIMOTEKON.

DJIeKTPOHHBIE U3AHKS JOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTMHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCONb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOrO U3 U3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIuIspa JOTOIHUTEIFHON JIUTEpaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 JOTIOJHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOW [JIs1 OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipusoxennu 2 k paboyelt mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTes sIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (oHnoB Hayunoi 6udmmorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX JIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

HUUAD MI'V: - http://nuclphys.sinp.msu.ru/lect/
HUUAD MI'Y: - http://nuclphys.sinp.msu.ru/nucmod/nucmod3.htm
HUNAD MI'V: - http://nuclphys.sinp.msu.ru/lect/kapitonov2017/index.html

9. MeToanuecKHe YKa3aHUA AJIA 00YUAIOMIMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)
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Bujg paéor MeToanuyeckue peKOMeHIalu

JIEKLIH KoHcriekT niekuum 10JoKeH coaepkaTh pepepaTUBHYIO 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIHH,
TIPEe/IIOKEHHBIX TIpeTioiaBaTesieM cXeM (IIPH UX JEMOHCTPAIMH), OCHOBHBIX ICTOYHHKOB 1
JIMTEPATyPHI [0 TEMaM, BBIBOJIBI 110 KakA0My Bonpocy. KOHCTIEKT 1oJkeH OBbITh BHITIOJIHEH B
OT/IeJILHOM TeTpaay 1o npeameTy. OH I0JKeH ObITh aKKypPaTHBIM, XOPOIIIO YNTAEMBIM, HE COIEepKaTh
He OTHOCSIIYIOCS K TeMe MH(POPMALMIO WM pUCYHKH. KOHCIEK T HayYHOM JIUTEpaTyphl IpH
CaMOCTOSITEJILHOM MOJrOTOBKE K 3aHATUSIM JJOJDKHBI OBITh BBIIIOJTHEHBI TAK)KE aKKYpaTHO, COJlepKaTh
OTBETHI Ha KaX/Iblil IOCTaBJICHHBIN B TEME BOIIPOC, UMETh CCBUIKY Ha MICTOUYHHMK UH(OpPMALIUHK C
00s13aTeJIbHBIM yKa3aHUEM aBTOpa, Ha3BaHMs M IoJja U3/1aHusI KCIIOJIb3YeMOW Hay4YHOH JINTepaTyphl.
KoHcriekT MokeT ObITh ONOPHBIM (COIEPXKATh JIMIIb OCHOBHBIE KJII0YEBbIE TTO3UIIMH), HO TIPX 3TOM
TIO3BOJISTIOIIMM JaTh TTOJIHBII OTBET 10 BOITPOCY, MOXET OBbITh MOJPOOHBIM. OObeM KOHCIIEKTa
OITpe/iesIsIeTCsl CAaMHUM CTYIeHTOM. B mporiecce paboThl ¢ y4eOHON U HAyYHOH JIMTepaTypol CTyJEeHT
MOXKET:

- JIeJ1aTh 3aliCH 110 XOJIy UTeHHs B BUJIE POCTOTO WM PAa3BEPHYTOrO IUIaHa (CO3aBaTh IepeueHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOUHUKE);

- COCTaBJISITh TE3UCHI (IUTHPOBaHNE HanOoJIee BaKHBIX MECT CTaThH MJIM MOHOTpauH, KOPOTKOE
M3JI0’KEeHHE OCHOBHBIX MBICJIEH aBTOpa);

- TOTOBUTb aHHOTAIMH (KpaTKoe 000011IeHre OCHOBHBIX BOIIPOCOB padOTHI);

- CO3J]aBaTh KOHCHEKTHI (pa3BEPHYTHIE TE3UCHI).

npaktiyeckue | [IpakTuyeckue 3aHATHS BKJIIOYAIOT B ceOs pellieHre 3a/1a4 U MPOXOXKAEHUE 1a00paTOpHOro
3aHATHUS SAnepHO-(pU3NIECKOro NpakTHKyMa. [IpakTuKym cocTouT U3 13 1abopaTopHBIX paboT, 13 KOTOPBIX

CTYJIEHT BBIIIOJIHSIET BBIOOPOYHO OT 4 10 6 paboT, Ha yCMOTpPEHHE MperoaBaTerIsl.

Marepuassl K Ja0OpaTOpHBIM padoTam o01ero (hU3MYecKOro MpakTUKyMma, pasaen 'SnepHas

(bu3MKa', HAXOIATCS IO CCHUIKE:

http://kpfu.ru/physics/struktura/kafedry/kafedra-fiziki-tverdogo-tela/metodicheskie-posobiya

CaMoCTOsI- JI71s1 caMOCTOATENBHOM pabOThl PEKOMEHIYIOTCS CIIE/LyIONINe HHTEPHET PECYpChI:
TenpHast padota | HUMSAD MI'Y: kanenbHas Mojenb saapa, http://nuclphys.sinp.msu.ru/nucmod/nucmod3.htm
HUUAD MI'Y: nekiuu nipod. b.C. Muixanosa, http://nuclphys.sinp.msu.ru/lect/
HUUAD MI'Y: neximu npoc. .M. KannutoHoBa,
http://nuclphys.sinp.msu.ru/lect/kapitonov2017/index.html
HUUAD MI'Y: ®usrika BLICOKMX SHEPTUil U 3JIeMEHTapHbIE YaCTHLIBL,
http://nuclphys.sinp.msu.ru/elp/index.html
HUUAD MI'Y: pusuka siapa u yactuil, XX Bek, http://nuclphys.sinp.msu.ru/introduction/index.html
Pabora ¢ yueOHOM 1 HAyYHOH JIUTEPaTypOU ABJSAETCS TJIaBHOU (DOPMOU CaMOCTOSATEIBHOU PabOThI 1
HeoOXouMa IMpH MOATOTOBKE K POMEKYTOYHBIM TECTaM U 3k3aMeHy. OHa BKITIOYAeT MpopaboTKy
JIEKLIIMOHHOTO MaTepuaa - U3y4eHre peKOMEH/IOBaHHBIX NCTOYHUKOB U JINTEPATYPHI IO TEMATHKE
JIEKLIVH.

9K3aMeH ITpu coave sK3aMeHa JOITyCKAETCsl HAJIMYME Y CTYIeHTa BCIIOMOTATEIbHOTO PYKOIIMCHOTO MaTepuaa
00BEMOM He Gosiee OfHOro JucTa A4 (HAIMCAHHOTO COOCTBEHHOPYYHO, UCIIOJIb30BAHUE TyKHUX
BCIIOMOTATEJbHBIX MATEPHANIOB He fomyckaercst). CTyJeHT MOXeT 3aIicaTh Ha STOT JIUCT JI0OYIo
HH(pOPMAIHMIO [0 TEMATHKE Kypca, KOTOPYIO OH IIOCUYMTaeT HEOOXOOUMOIA.

Bonpocs! 1j1s1 caMONoAroTOBKY, TIpOrpaMma Kypca 1 Jpyrie MaTepraibl HaXOASTCS 110 CChUIKE:
http://kpfu.ru/physics/struktura/kafedry/kafedra-fiziki-tverdogo-tela/elektronnye-obrazovatelnye-resursy-eor

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 NMPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecrnedeHnss 1 HH(OPMAMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYIIECTBIEHUH 00pa30BaTEILHOTO MPOoLecca MO TUCIMILTIHE
(Momyn0), BKJII0Yas MepedeHb MpOorpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMIUIAHBI (MOYJIST).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npouecca no JUCIHUILIHHE (MOIYJII0)

MartepuaibHO-TeXHHUECKOe 00ecredeHre 00pa3oBaTeIbHOrO MPOoIecca Mo AUCIUILIHHE (MOLYJIO) BKIIOUAET B ceOs1 CleqyoIIne
KOMIIOHEHTHI:

[NomemnieHust 4151 caMOCTOSTENBHOM PaboThl 00YJAIOIIMXCs, YKOMIUIEKTOBAHHBIE CIIEIIMATM3UPOBAHHON MeOeJbIo (CTOBI 1
CTYJbsI) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHHUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" U odecriedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMALIMOHHO-00pa3oBaTebHylo cpeny KOV.
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YueOHble ayqUTOPUH /TSI KOHTAKTHOHM padOoTHI € MPenoaBaTesieM, YKOMIIEKTOBAHHbBIE CIIEIUaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbS).

KomrbioTep 1 IprHTEp AJIs1 paclevyaTKy pa3JaTOYHbIX MaTepUasioB.

12. CpeacrBa ajjanTanuu npenojaBaHusi JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalOIUXCs HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa3OBaTCHBHOM IIpONECCE MPUMEHAIOTCA CIIEAYIOIUE METOABI 1 TEXHOJIOTUH, 06nerqa10mne
BOCIIPpUATHE I/IHCbOpMaHI/II/I O6y‘IaIOHII/IMI/IC5{ HUHBaJIMJaMH U1 JIMOAMHA C OTPaHUYCHHBIMA BO3MOKHOCTAMU 310POBbA:

- CO3/laHNe TEKCTOBOW BEPCHUU JII0OOr0 HETEKCTOBOI'O KOHTEHTA JUIs €70 BOZMOXXHOIO IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE TS Pa3IMUYHBIX MOJIb30BATENIEH;

- CO3JaHUE€ KOHTCHTA, KOTOp];Iﬁ MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTCPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTAa U I/I306pa)K€HPII>JI 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00YUaloIMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMIIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(OPMALMIO BU3YAJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEZICTB, 00eCIIeYNBAIOIIMX BO3MOKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUTMHOM, 3a CYET aNlbTePHATHBHBIX CIIOCOOOB, B TOM YKCIIe BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHE JIMCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHH [UIs Tiepeaadyr MHGOpMaluy, OpraHu3aliy PasindHbIX (hopm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUalolIerocs ¢ NpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 IPOBEACHUS BUPTYAJIbHBIX JIEKLUI C BOBMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYaCTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAJaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEAEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06pa3OBaTCHbeIX TEXHOJIOTUI JUIsL OpraHn3altn (bOpM TEKYHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBeJIMUYCHHUE MPOAOJIKUTEIBHOCTY CIaul 00yJaIONMMCsT MHBAIUIOM HWJIH JIAIIOM C OFPaHUYEHHBIMU BO3MOKHOCTSIMU 3710POBbSI
(popm npoMekyTOYHOH aTTecTalK MO OTHOIIEHHIO K YCTAHOBJIEHHOW MPOJIOJKUTENLHOCTH UX CIAUM:

- IPOAOJIKUTEIIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOANMOIO B IMMCbMEHHOMN (I)OpMC, - He Oostee uem Ha 90 MUMHYT;

- TIPOZIOJIKUTENIBHOCTH MOArOTOBKY 0OYYAIOLIErocs K OTBETY Ha 3a4€Te MM 9K3aMeHe, IPOBOJMMOM B YCTHOI (hopMe, - He
6osee yeM Ha 20 MUHYT;

- IPOJIOJKUTENIPHOCTH BBICTYILICHUS 00YYaloNIerocst py 3aliuTe KypcoBor paGoThl - He foJiee yeM Ha 15 MUHYT.

Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PT'OC BO u yue6HbIM 1utanoM no Harpasienuio 03.03.03
"Paprodusmka” u npodumo noaroropku "VHpopMalmoHHble polecch 1 Knubepduznieckue cuctemMsl .

SAEKTPOHHBH
Crpanuna 9 u3 11. Il YHHBEPCHTET
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku:_ 03.03.03 - Pagnoduszuka
[podunp noxroroskn: MudopManmoHHsle npoliecchl 1 Kubepdu3nieckre CUCTEMb

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. Karmuronos, Y. M. Beenenne B pusuky siapa u gactuil : yueOnuk / V. M. Karutonos. - 4-e u3a. - Mocksa : DU3MATJIUT,
2010. - 512 c. - ISBN 978-5-9221-1250-5. - Tekcr : anekTpoHHsIi // JIaHb : 3neKTpoHHO-0MOMOoTeuHast cuctema. - URL:
https://e.lanbook.com/book/2189 (mata o6pamenus: 11.05.2022). - Pexxum mocTyna: sl aBTOPH3. TOTb30BaTEIeH.

2. ®pum, C. D. Kypc obieit ¢puzukn : yueoHuk : B 3 romax / C. 3. pu, A. B. Tumopesa. - 10-e u3n. - Cankr-IlerepOypr :
Jlanb, 2022. - Tom 3 : Ontuka. ATomHast usmka - 2022. - 656 c. - ISBN 978-5-8114-0665-4. - Tekcr : a5eKTpoHHbIi // JlaHb :
aJIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/210167 (narta obpamenus: 11.05.2022). - Pexum
JOCTYyIa: 1O MOJITUCKE.

3. Cagenbes, 1. B. Kypc o6uieii ¢husuku : yueOHoe nocodue : B 5 Tomax / M. B. CaenbeB. - 5-¢ u3n. - Cankr-IlerepOypr :
Jlanp, 2022. - Tom 5 : KBanToBas ontuka. AtomHas ¢pusuka. Pusrka TBepaoro Tenaa. Pusmka aToMHOro Apa U 3J1eMEHTaPHBIX
yactutl. - 2022. - 384 c. - ISBN 978-5-8114-1211-2. - Tekcr : 2neKTpoHHbIH // JIaHb : 371€KTPOHHO-OMOIMOTEYHAsI CUCTEMA. -
URL: https://e.lanbook.com/book/210611 (mata o6parmenus: 11.05.2022). - Pexxum gocTyna: 11 aBTOpPH3. TOJTb30BaTEICH.

4. DnemMeHTapHbIN yueOHUK (pusuky : yueOGHoe nocodue : B 3 Tomax / nox pepakuuei I'. C. JlanncOepra. - 15-e uspa., uchp. -
Mockga : PUSMATIIUT, 2021 - Tom 3 : Konebanus 1 BojHbl. Ontrika. AToMHas U siaepHas ¢usuka. - 2021. - 664 c. - ISBN
978-5-9221-1591-9. - Tekcrt : anekTpoHHbIH // JlaHb : 35eKTpoHHO-OubIMoTeHas cucrema. - URL:
https://e.lanbook.com/book/185693 (nara o6pamenus: 11.05.2022). - Pexxum octyna: uisi aBTOpU3. TOJIb30BATEIICH.

lonoJHATEILHAS JUTEpPATYypa:

1. Myxun, K. H. DkcnepumenTasbHast siepHast ¢pusmka : yueOnuk : B 3 romax / K. H. Myxun. - 7-e u3p, crep. -
Cankr-IlerepOypr : Jlanp, 2022. - Tom 1 : Pusuka aromHoro sapa. - 2022. - 384 c. - ISBN 978-5-8114-0739-2. - Tekcr :
3K TPOHHBIH // JIaHb : 351eKTpoHHO-OubMoTevHas cucrema. - URL: https://e.lanbook.com/book/210308 (nata oGpaieHusi:
11.05.2022). - Pexxum goctymna: ajisl aBTOpHU3. TTOJIb30BaTeNeH.

2. MyxuH, K. H. DxcrniepumenTanbHas siaepHas ¢gusuka : yueOHuk : B 3 tomax / K. H. Myxun. - 7-e u3n., crep. -
Cankr-IlerepOypr : Jlanb, 2022. - Tom 2 : ®usuka spepHbIX peakimid - 2022. - 326 c. - ISBN 978-5-8114-0740-8. - Tekcer :
aeKTpoHHBIH // JlaHb : a5eKTpoHHO-OubmmoTevHas cucrema. - URL: https://e.lanbook.com/book/210311 (nara oGpaiuenusi:
11.05.2022). - Pexxum goctyna: ajsi aBTOPU3. MOJIb30BaTeNEN.

3. Kann, K. B. Kypc o6meit pusuku: yue6Hoe niocooue / K. B. Kann. - Mocksa : KYPC: UH®PA-M, 2022. - 368 c. - ISBN
978-5-905554-47-6. - Tekcr : anexTponHbiid. - URL: https://znanium.com/catalog/product/1094750 (nata oOpamieHus:
11.05.2022). - Pexum goctyna: no NOJIHCKE.

4. Bapcykog, O. A. OcHOBBI (PU3UKHU aTOMHOTO s/1pa. SlnepHbie TexHosoruu : MoHorpacdus / O. A. Bapcykos. - Mocksa :
OU3MATIINUT, 2011. - 560 c. - ISBN 978-5-9221-1306-9. - Tekcr : 3;1eKTpoHHBIH // JIaHb : 3IeKTPOHHO-OMOIHOTEUHAST
cucrema. - URL: https://e.lanbook.com/book/2722 (nata obpamenusi: 11.05.2022). - Pexxum nocryna: ajist aBTopus.
MOJIb30BaTeNe.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka
[podunb noxroroskn: MudopManmoHHsle npoliecchl 1 Kubepdu3nieckre CUCTEMb

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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