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1. HEJU U 3AJAYHN OCBOEHUA JUCHUITVIMHBI

HCJII/I OCBOCHHUA JUCHUIUIMHBI: IIO3HAKOMHUTH CTYJCHTOB C (1)I/I3I/I‘IGCKI/IMI/I OCHOBAaHUsSIMH KBaH-
TOBOM TCOpHU, OaTb NPCACTABICHUC O MATCMATHUYCCKOM alraparce BOJIHOBOM MCXaHHUKH, HAYy-
YUTH UCIIOJb30BATH KBAHTOBBIC IMMPEACTABICHUA B IPUIOKCHUN K aTOMaM MU COCTaBJIAIOIIHNM HX
SJICMCHTApPHBIM YaCTULIAM.

3a1ayd OCBOECHUA AMCHUIJIMHBI: U3yYCHHE OCHOBHBIX JKCIIEPUMEHTAJIbHBIX pPE3yJIbTaTOB M
TEOPETHUYECKUX METOJIOB OTMHUCAHUS SIBJICHUH, CBI3aHHBIX CO CTPOCHUEM, CBOMCTBAMH U TIPEBpPa-
MICHUAMHU aTOMOB, BHGKTDOHHOﬁ OGOJIO‘-IKI/I, ATOMHBIX AP U Z-)HeMeHTapHBIX qaCcTHull HAa OCHOBa-
HUM KBAaHTOBO-MEXAHUYECKUX 3aKOHOMEPHOCTEU U MOJIETICH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

JucuumuimHa «AToMHas W sifepHas (U3MKa» OTHOCHTCS K 0a3oBod yactu bioka 1
«ductumunel  (MOIysn)» OCHOBHOHM mpodeccuoHalbHON 00pa3oBaTENbHONH MPOTpaMMbl
(OIIOII), ycranaBnuBaeMoil By3oM. JlaHHas TUCHMIUIMHA SBISETCS OAHOW M3 OCHOBOIIOJA-
ralomux AUCUUIUIMH B CHCTEME MOATOTOBKM OakanaBpa mo HampasieHuto 03.03.03 «Pamuodu-
3uKa». B paMKkax JaHHOW JUCIUIUIMHBI PACCMATPUBAIOTCS OCHOBBI KBAHTOBOW Teopuu. Jlucuu-
TUTMHA YUTACTCS B MSATOM CEMECTpe TPEThero Kypca CTyAeHTaM ouHON (popmbl oOyueHwus u Oa-
3UpYyeTCsl Ha OTJEIbHBIX KOMIIOHEHTaX KOMIETEHIMI, CPOPMUPOBAHHBIX y OOYyUaIOIIUXCS B
X0JIe U3YUYEHUS MPEAMISCTBYIOIMNX YUSOHBIX TUCIUTIINH YU4eOHOTO TIIaHa:

e MexaHuka

Xumust
Marematnueckuil aHaIn3
AHanmuTHYeCKasi TeOMETPHS U JIMHEHHAsI anreOpa
O3HakoMuTENbHAS NIPAKTUKA
MonekynsipHasi Gpu3HuKa U TEPMOJUHAMHKA
Juddepennnanbable M UHTETpajbHbIC YpPaBHEHUS
DNEKTPOTEXHHUKA U JIEKTPOHUKA
Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTaTUCTUKA
JI1st OCBOEHMSI TUCHMIUIUHBI CTYACHT JIOJDKEH UMETh CIICIYIOUIUE «BXOJHBICY 3HAHUS,
YMEHUs, HABBIKK U KOMIIETEHIUU:

BJIICTh OCHOBHBIMH IOHSATUSMH M 3aKOHAMH MPEABLIYIINX Pa3aesoB 001mel Gru3nKu

YMETh MOJb30BATHCS TI00ATBHBIMU HH(POPMAIIHOHHBIMH PECYPCaMH,

BJIAJIETh COBPEMEHHBIMH CPEJICTBAMH TEJIEKOMMYHUKAITUH,

MCIIONIb30BaTh HAaBBIKM padOThl ¢ WMH(pOpMalued U3 Pa3IUYHBIX HCTOYHHUKOB ISl PEIICHUS
00pa3oBaTeNbHbBIX 3a7a4.

Pe3ynbpTaThl OCBOCHHS MUCHUIUIMHBI OyIyT HEOOXOAMMBI Ui JajdbHEHIIero mpoiecca
00y4eHUsl B paMKax MO3TanmHOro ((OPMUPOBAHKS KOMIIETCHIIMN TIPU U3YUECHUU CICAYIOIINX CIIe-
LUAJIbHBIX JUCHUILINH:

e OCHOBBI AJIEKTPO- U PATUOU3MEPEHUIN
e MUuUKpO- U HAHOCXEMOTEXHUKA
a Tak)Ke IIPU MOJArOTOBKE K CA4Y€ U CJITaYU TOCYAAPCTBEHHOTO 3K3aMEHA.
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3. HEPEYEHDb IINIAHUPYEMBIX PE3YJIBTATOB OBYYEHUSA IO JAUCHMUII-
JIMHE (MOAYJ10), COOTHECEHHbBIX C IINTAHUPYEMbIMU PE3YJIbTA-
TAMU OCBOEHUMA OIIOII

[Tpouecc u3yueHus: AMCUUILIMHBI HaMpaBieH Ha (GOpMHUpPOBaHHUE CIEIYIONINX KOMIETCHIIUNA:

Kon n naumenoBanue
peasiuzyeMoii KoMIeTeH-
10101

IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00YUYE€HUS M0 TUCIMII-
JIMHe (MOYJII0), COOTHECEHHBIX C MHANKATOPAMH /10CTHKEHUS
KOMIIeTeHIINH

OIIK-2 CnocobeH
IPOBOAUTH
JKCIIepUMEHTa/lbHble U
TeopeTHYeCcKre Hay4YHble
ycc/el0BaHUsA
00bEKTOB, CUCTEM U
NPOLECCOB,
06pabaThIBaTh U
npeJCTaBJIATh
9KCIIepUMeHTa/bHbIE

AdaHHbIe

N/I-1omnk2
3HATh NPUHIUIIBI IOCTPOECHUS OCHOBHBIX JIEKTPO- U PATUOU3IMEPH-
TEJIbHBIX CXEM U MPUOOPOB, 00IACTH UX IPUMEHEHUS

NJ-1.20onk2
3HAaTh OCHOBHBIC TEOPETHYECKHE MOJIEIN OOBbEKTOB, CUCTEM M
NpoI1eccoB paguoPU3UKU

N/I-20omk2

YMeTh NpOBOAWTH 3KCHEPUMEHTAIbHBIE HAay4YHBIE HCCIEHOBaHUS
00BEKTOB, CUCTEM U NPOLECCOB, C UCIOIB30BAHUEM COBPEMEHHOMN
M3MEPUTENLHOM anmnaparypsl

NJI-2.1onk2
VYMeTh KCMOb30BaTh TEOPETUYECKHEe HAay4dyHble MeTOZbl UCCJie-
JIOBaHUS 00'bEKTOB, CUCTEM M MPOILECCOB PaiM0PU3UKHU

N/I-3omnk2
Brnagets MeToaukol oOpabOTKU U crioco0aMu MPEeACTaBICHUS IKC-
MEePUMEHTAIBHBIX JaHHBIX

NJ-3.1onk2

Brnamers MeTouKol 00pabOTKU M CrocoOaMu MPEICTABICHHS pe-
3yJIbTaTOB TEOPETUYECKUX HCCIICAOBAaHUH OOBEKTOB, CUCTEM U
NpOLLECCOB PaAnoPU3UKHU

4. OBBEM JUCIMIIJIMHBI

4.1. O0beM JUCHUILIMHBI B 3a4eTHbIX equHuNax (Bcero) — S5 3ET

4.2. Tlo Buaam y4eOHOI1 padoThI (B yacax):

Konuuecmeo uacos (popma 0dyuenusn — ounasn)
Buo yueonoit paoomut Bcezo no 6 m.4. no cemecmpam

naany 1 2 3 4 5 6 7
Konrakthas pabota 00y- 108/108 | - - - - 108/108 - -
YaIOUINXCS C Mperno/iaBa-
TeNeM
AyAUTOpPHBIC 3aHATHS:
e Jleknuu (B T.4. 0 36/36 - - - - 36/36 - -

[TpID)*

® PAKTHYECKUE U CEMH- 36/36 - - - - 36/36 - -
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HapCcKue 3aHATHsA (B
1.4. 0 ITpIT)*
e jaboparopusie pabotel, | 36/36 - - 36/36 - -
MPAKTUKYMBI (B T.4. —
IpI*
CamocrosTenbHas pabora 36 - - 36 - -
Texyuuit KOHTPOIB (KO- Yerapid |- - VYcrHbli - -
JUYECTBO U BUJI: KOHTP. orpoc, orpoc,
paboTa, KOJUIOKBUYM, pe- | TECTUPO- TECTUPO-
dbepar) BaHHUE, BaHHUE,
OTYETHI K OTYETHI K
nabopa- nabopa-
TOPHBIM TOPHBIM
paboram paboram
Kypcosas pabora - - - - - -
Buasl mpomexyTouHOM 36/36 - - 36/36 - -
aTTecTanuu (dK3aMeH, 3a-
YeT)
Bcero yaco mo qucuun- | 180/180 | - - 180/180 - -
JINHe

4.3. CoaepxaHue TMCUMILVIMHBI (MoayJisi). PacnipenesieHue 4acoB 1o reMaM M BU-
AaM y4eOHOM padoThI:

®opma 00yueHus: — ouHas

Bunbl yueOHbIX 3aHATHH dopma
AyAUTOpHBbIE 3aHATHUS 3ans- TEKYIIero
- THS B Camo-
Ha3zBanue pa3s- MpakTu- JaGopa KOHTPOJIS
Bcero TOPHBIE MHTEP | CTOATENb | suoni
JeJIOB U TeM YecKHe
Jlexknun padoThI, AKTHB Hasl pa-
3aHATHA, .
NMPaKTH- HOU 0orta
ceMHHapPBI
KYMBI dopme
1 2 3 4 5 6 7 8
Pazoen 1. Amomnasa gpuzuka
Tema 1. Pa3Bu- 6 2 2 0 2 TECTUPO-
THE KBAHTOBBIX BaHUE,
MIPEACTaBICHUI YCTHBIN
onpoc
Tema 2. Ksan- 10 2 2 4 2 TECTUPO-
TOBAasi  TEOpHUs BaHUE,
bopa- YCTHBII
3omMmepdenbaa ormpoc,
OTYETHI K
nabopa-
TOPHBIM
paboTam
Tema 3. Kop- 10 2 2 4 2 TECTUPO-
Iy CKYJIIPHO- BaHUE,
BOJIHOBBIE YCTHBII
CBOJWCTBA vac- onpoc,
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TUL[ BCILECTBA. OTYETHI K
OcHoBHBIE TIO- nabopa-
JIOKEHUSI KBaH- TOPHBIM
TOBOM MEXaHHU- paboram
KU
Tema 4. ATombl 10 2 2 2 TECTUPO-
C OJHMM Ba- BaHUE,
JICHTHBIM 3JIEK- YCTHBIN
TPOHOM orpoc,
OTYETHI K
nabopa-
TOPHBIM
pabotam
Tema 5. Muk- 6 2 2 2 TECTUPO-
poyacTHLbl  BO BaHUE,
BHEIIIHEM  Mar- YCTHBIN
HUTHOM I10JI€ oIpoc
Tema 6. Mexa- 6 2 2 2 TECTUPO-
HUYECKHE U BaHUE,
MarHuTHBIE YCTHBIN
MOMEHTBl MHO- orpoc
TO3JIEKTPOHHBIX
aTOMOB
Tema 7. Teopus 6 2 2 2 TECTUPO-
NEPUOANYECKON BaHUE,
CHUCTEMBI  DJJle- YCTHBII
MEHTOB oIpoc
Tema 8. Crpoe- 6 2 2 2 TECTUPO-
HHE W CBOMCTBaA BaHME,
MOJEKYII YCTHBII
OIpoc
Tema 9. Ksan- 10 2 2 2 TECTUPO-
TOBBIE CBOMCTBA BaHMHE,
TBEPAOIO Tena YCTHBIN
orpoc,
OTYETHI K
nmabopa-
TOPHBIM
pabotam
Tema 10. Oc- 6 2 2 2 TECTUPO-
HOBHBIE Xapak- BaHUE,
TEPUCTUKHU YCTHBIN
ATOMHBIX SI7Ep orpoc
Tema 11. Pa- 10 2 2 2 TECTUPO-
JTMOAKTUBHOCTh BaHUE,
YCTHBIU
®opma A Crparuma 6 u3 20
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ornpoc,
OTYETHI K
nmabopa-
TOPHBIM
pabotam
Tema 12. SAnep- 6 2 2 0 2 TECTHPO-
HbIE pEaKI1H. BaHHUE,
YCTHBIN
onpoc
Tema 13. Snep- 6 2 2 0 2 TECTUPO-
Hble CWIBl U BaHMUE,
MOJEIU  aTOM- YCTHBII
HBIX sJIEP. onpoc
Tema 14. [ene- 6 2 2 0 2 TECTUPO-
HUE U CHUHTE3 BaHMUE,
anep. YCTHBII
onpoc
Tema 15. Dne- 6 2 2 0 2 TECTUPO-
MEHTapHbIE BaHMUE,
YaCTHULIBL. YCTHBIN
onpoc
Tema 16. Pa- 14 2 2 8 2 TECTUPO-
JUALMOHHBIE BaHMUE,
BO3JICUCTBUS YCTHBIN
SIIGPHBIX ~ Yac- orpoc,
THULL. OTYETHI K
nabopa-
TOPHBIM
paboram
Tema 17. Jle- 14 2 2 8 2 TECTUPO-
TEKTOpBI  siJIEp- BaHMUE,
HBIX U3Ty4YeHUN YCTHBIN
orpoc,
OTYETHI K
nabopa-
TOPHBIM
paboram
Tema 18. Ycko- 6 2 2 0 2 TECTUPO-
putenu  3aps- BaHMUE,
J)KEHHBIX  4Yac- YCTHBIN
THIL. oIpoc
OK3aMeH 36
Hroro 180 36 36 36 36 -
5. COIEPKAHUE JUCIUJIUHBI (MOAYJIS)

Pazoen 1. Amomnasa gpuszuka
Tema 1. Pa3BuTHe KBAaHTOBBIX NpeEACTABJICHH

JIBe Touku 3peHust Ha NpUpoay cBeTa. Kinaccuueckas Teopust M31yUeHUs YEPHOTro Tena.
®opmyna Pames-JIxxunca. KBanTossiii xapakrep maiyuenus. @opmyna [lnanka. 3akon Credana-
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bonbsimana. 3akon Buna. ®orosnekrpuueckuit agdexr. 3akonsl hotodddekra. OObsicHEHNE
doroadekra ¢ BomHOBOM TOUKM 3peHus. Popmyna DifHmrelHa s dorodddexra. POTOH.
PaccesiHre 37eKTpOMAarHUTHBIX BOJH Ha 3JeKTpoHax. Kiaccuueckuit moaxoa. TomMcoHOBCKoe
paccesHue HJIEeKTpOMarHuTHBIX BoJH. D¢¢dexkt Komnrtona. O6wsicHenue s¢ddexkra Kommnrona.
Hudpaknus ceta Ha ABYX messsX. OObsICHEHNE C BOJTHOBOW W KOPIYCKYJISIPHON TOUYEK 3PCHHS.

Tema 2. KBantoBas teopusi bopa-3ommepdennbaa

KBanroBanue neiictBusi. CeKTpbl JHEPTUU KBAHTOBBIX cUCTeM. YacTuila B MOTEHIUATIBLHOMN sSiMe
OeckoHeUHOM TIyOnHBI. KBAaHTOBBIN OCIMILIATOP. DKCIIEPUMEHTAIbHBIE OCHOBAHUS KBAaHTOBOM
TeOpuH aToMoB. ATOMHBbIE cnekTpbl. [lmanerapHass mMonaenb aTomMa U €€ HECOCTOSTEIbHOCTb.
KpyroBsie opOuThl BOI0pOoa0moq00HBIX aToMOB. CriekTp WX 3Hepruil. CrneKkTpbl M3IydeHUus U
MIOTJIONICHHsS CBeTa aToMoM Bojopona. [locrosiuuas Punbepra. M3oronmuueckuii casur. Hemoc-
TaTKW CTapOH KBAHTOBOW TEOPHUHU.

Tema 3. Kopnycky/isipHO-BOJIHOBbIe CBOMCTBA 4acTull BellecTBa. OCHOBHBbIE MOJIOKEHUS
KBAHTOBOH MEXaHUKHU

['unotesa ne bpoinsa. dudpakuus 3IeKTPOHOB. DKCIIEPUMEHTATbLHOE OOHAPYKEHUE BOJTHOBBIX
CBOMCTB MUKpOYACTHII. MBICIIEHHBIH OMBIT MO AUGPAKIIUHN IEKTPOHOB HA BYX MIEISIX. AMIUIH-
TyJa BEepoATHOCTH. OCHOBHBIE MOJIOKEHUS KBAaHTOBOM MeXaHWKH. YpaBHeHue [lIpenunrepa.
BonnoBas ¢ynkums. Crangaptaeie TpeOoBanusi. Pemenue ypaBuenus lpéaunrepa s cBo-
O0omHO ABMXKyIIercs yacTuilbl. HopmupoBka mockux BoiiH. Jlokaim3oBanHas yactuna. [Ipun-
LUI CyNeprno3uuuu. BeposaTHOCTs HaWTH ompeneséHHOE 3HadeHHe umiyibca. COOTHOIIEHHE
HeonpeneneHHocTeil. CpenHue 3HaueHus ¢pu3ndeckux BenuuuH. Oneparopsl. OCHOBHOM MOCTY-
JaT KBaHTOBOM MeXaHHUKH. Posib cCOOCTBEHHBIX 3HaUeHUl onepaTopoB. COOCTBEHHBIE COCTOSHHUSL.
3amaua Ha COOCTBEHHBIC 3HAYCHUS OMNEpaTopa SHEPTUHU. BeposSTHOCTH TO3BOJICHHBIX 3HAYEHUU
(GU3NYECKUX BETUYHH. Y CIIOBUE OJHOBPEMEHHOW M3MEPUMOCTH PA3TMYHBIX JUHAMUYECKUX IIe-
peMeHHbIX. KBaHTOBaHME NMPOEKIIMM MOMEHTA UMITYJIbCa, KBaJApaTa MOMEHTA UMILYJIbCa U dHEp-
ruu poraropa. Pemenue ypaBHeHus lllpenunrepa B 3amaue O 4acTHIle B NOTEHIMUAIBHON sAME
O0eckoneyHoM TiyOuHBI. CriekTp sHepruil dacTtuipl. Habop BomHOBBIX (yHKIHH. TyHHEIBHBIN
apdexT. bapbep mpou3BoILHON POPMEI.

Tema 4. ATOMBI € OJHUM BAJICHTHBIM 3JIEKTPOHOM

VpaBuenne llpeaunrepa mis 4acTHIBI B IEHTPAIBHO-CHMMETpUYHOM Tosie. OpOuTanbHOE U
MarHUTHOE KBaHTOBbIE uncia. [IoHsaTue o pemenun paauaibHoi yactu ypaBHeHus Llpenunrepa
JUIS 4acTHUIBl B KyJJOHOBCKOM mosie. KBanTtoBbie uncna. Beipoxaenue coctosinuid. PaguanbHas
3aBUCHUMOCTH IJIOTHOCTH JJIEKTPOHHOTO 00Jlaka B aTOME BOJIOPO/a. YPOBHU DHEPTrUU aTOMOB
HICJIOYHBIX MeTauioB. Paspemennbie nmepexoabl. CHeKTpbl M3TyYeHUsT aTOMOB IIETOYHBIX Me-
TaJJIOB.

Tema 5. MukpoyacTuubl BO BHeIIIHEM MATHUTHOM I10JI€

OpOuTaIbHBI MAarHUTHBIM MOMEHT 3JIeKTpoHA. KBaHTOBaHME MarHUTHOTO MOMEHTA M €ro IMpo-
ekuuu. Maruetod bopa. MarHuTHblii MOMEHT BO BHEILIHEM MarHUTHOM 1oJie. MUKpoYacTuia BO
BHEIITHEM MarHUTHOM Tosie. OObsicHeHne nmpoctoro 3¢ dekra 3eemana. ['unoresa o cnuHe. ONBIT
HItepna u I'epnaxa. [ToaHbIil MOMEHT UMIyJbca dNeKTpoHa. CIUH-OpOUTATBHOE B3aUMOICHCT-
BHe. TOHKas CTpyKTypa JIMHHIA.

Tema 6. Mexann4yeckne M MATHUTHbIE MOMEHTBHI MHOT03J1eKTPOHHBIX ATOMOB

Mexannueckue MOMEHTBI aToMoB. IIpaBuiia ciokeHUS MOMEHTOB. MarHUTHbBIE MOMEHTBI aToO-
MoB. Muoxutens Jlange. OobsicHeHne anomabHOTO 3 dekra 3eemana. CunbHOE TI0NIE. D deKr
[Tamena-baka. DxcneprMeHTalNbHOE M3MEPEHHE MarHUTHBIX MOMEHTOB aTOMOB. MarHuUTHBIN
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pE30HaHC.

Tema 7. Teopus nepuoaAnYeCKOM CUCTEMbI 3JIEMEHTOB

Teopust nepuoauUecKoil cucTeMsl 1eMeHToB. Kitaccudukanus >meKTpoHHbIX cocTosHui. We-
anpHas Tabmuia 3meMeHToB. OcHOBHBIE TepMbl aToMOB. [IpaBuia XyHma. PeHTreHOBCKHE CIiek-
Tpbl. XapaKTEpPUCTUUECKOE PEHTTEHOBCKOE n3nyueHue. OnpeeseHne peHTTeHOBCKUX YPOBHEN
sHepruu aroMa. OnpezaeseHne JIMH BOJIH PEHTI€HOBCKHUX JIy4eH.

Tema 8. CTpoeHue u cBoiicTBa MOJIEKY.JI

CrpoeHue u cBoiicTBa Monekys. Moiekyna Bopopona. IIpupona xumuueckux cui. BaneHt-
HOCTh. OOBSICHEHNSI HACBILIECHNUS U HANIPABJIEHHOCTH XUMUYECKOTO B3aUMOJICHCTBUS. DHEPreTH-
YEeCKHe YPOBHHU BYXaTOMHON MOJIEKYJIbl. DJIEKTPOHHBIE, KOJIeOATeNbHbIE M BpallaTelIbHbIC
nBrkeHus. Crektpsl u3nnyueHus. dmoopecreHuus U ¢pochopecueruns. CeKTpbl HOMIOMEHHS
JIByXaTOMHBIX MOJIEKYJI.

Tema 9. KBanTOBbBIE CBOIICTBA TBEPAOIO Teja

[IpoGnema onpeneneHrs JHEPTETHIECKOTO CIIEKTPa JISKTPOHOB B TBepaAoM Tene. [Tpubnmkenue
CBOOOJHBIX A7MeKTpoHOB. CriekTp sHepruit anekTpoHoB. DHepruss Gepmu. Pacnpenenenune dep-
Mu-/{upaka. [ITIOTHOCTh COCTOSIHUI. DHEPreTUUeCKre 30Hbl. 30HHBIE MOJIENIA TPOBOHUKOB, AU~
AJNIEKTPUKOB U TOJYyNpOBOAHUKOB. [IpuMecHbie momynpoBogHuku. [IpoBoAMMOCTE B MOMYIPO-
BOJHHKAX.

Pazoen 2. Aoepnas guzuxa

Tema 10. OcHOBHBIE XapPaKTEePUCTHUKH ATOMHBIX siJep.

Onwiter  Pezepdopna. Ceuenne ympyroro paccesHusi anbda-uactuil. @opmyna Pesepdopna.
CocraB sapa. MaccoBoe uucio U Mmacca siapa. M3oromsl, n300apsl. 3apsnast suep. OMbITh
Uensuka no onpeaeieHuro 3apsaaa sapa. Pazmeps saep. MeToabl onpeaesieHus: pa3MepoB spa.
DHeprusi CBsI3U U YCTOMYMBOCTB sJiep. Y AENIbHASI SHEPTHUSI CBSI3U U €€ 3aBUCUMOCTH OT aTOM-
HOTO HOMepa. Maruueckue siapa. CTaOWIbHBIE W paguoOaKTUBHBIE sifpa. CIMH W MarHUTHBIN
MOMEHT sifpa. fAnepHblidi MarHeToH. [‘WpomarHuTHOE COOTHOLIEHHWE. METOABI OINpEeaeICHUS
criuHa Anapa. CBepXTOHKask CTPYKTypa YpOBHEN dHEPruv aToMoB. M3mMepeHue MarHMTHOTO MO-
MeHTa siiep meroaoM AAMP. DnexTpuuecknii KBaipynonbHbI MOMEHT siapa. Dopma anep.
YeTHOCTh COCTOSIHUM. 3aKOH COXPAHEHUS YETHOCTH.

Tema 11. PaguoakTHBHOCTD.

EcTecTBeHHast U MCKYCCTBEHHas PaJMOAaKTUBHOCTh. BUIbI paanoakTUBHOCTU. PannoakTuBHbBIE
ceMeiicTBa. 3aKOH paJMoakTUBHOTO pacnana. [locrosannas pacnaga. Ilepumon monmypacnaga. Ak-
TUBHOCTh. EnuMHMIBI M3MepeHus: akTUBHOCTH. CpenHee BpeMms >KHM3HU siapa. Ajbda-pacraji.
Crnextpsl anbda-yactui. CpoiicTBa anb(ha-pacnaga. Teopus anbda-pacnana. TyHHETbHBIN (-
dext. Pasmeps siapa. bera-pacnan sinep. Bunbl Geta-pacnana. YcnoBus 3JIEKTPOHHOTO, TO3U-
TpoHHOTO TpeBpamenuid u K-3axBara. Xapakrtep Oeta-crniektpa. ['unoresa neirpuno. Cnaboe
B3auMoieiictBue. HecoxpaHeHue dyeTHoCTH npu Oera-pacmane. CP-MHBapHaHTHOCTh. 3aKOHBI
COXpaHEeHHs U MpaBuia oTOopa B Oera-pacmazae. ['amma-usnmyuenue saep. DJIEKTpUUYECKUE U
MarHuTHbIe Tiepexosl. [IpaBuiia oTO0Opa U MOHSATHE O MYJIBTHUIIONBHOCTH U3Ty4YeHUs. SnepHas
n3oMepus. BHyTpeHHss KoHBepcHs 371eKTpoHOB. D dexT Meccbayspa u ero mpuMEHEHHE.

Tema 12. SInepHbie peakuuu.

Knaccudukanus sinepHbIx peakuuil. 3aKOHbI COXpaHEHUsl. DHEPTUN peakUuu. DHI0TEep-
MHYECKHE U dK30TepMHuueckre peakiuu. [lopor peaknuii. Mexanusmsl peakuuu. [Ipsamebie saep-
Hple peakuuu. CocTaBHOE sApO. DHEpreTHYecKas AuarpaMMa peakluii, MPOTEKalolUX 4Yepes
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coctaBHoe sapo. [Topor peakunn. Ceuenune peakuun. OyHKIMSA BO3OYKACHUS peakuu. Y pOBHU
cocTaBHOTO sapa. Pezonancueie peakuuu. @opmyna bpelita-Burnepa. Peakuuu nox nevictsuem
anb(da-4acTl], TMPOTOHOB, ACHUTPOHOB, HEHUTpPOHOB. dorosiaepHbie peakiuu. OcoOeHHOCTH
peakuuu MoJ AeHCTBUEM JIETKUX MOHOB. [loydueHne TpaHCypaHOBBIX 3JIEMEHTOB.

Tema 13. SInepHble cHJIbI U MOJEJIN ATOMHBIX sI/Iep.

Bunel B3aumopelictBus B ipupojae. OCHOBHBIE XapaKTEPUCTUKHU sIACPHBIX cuil. [IpuH-
LUIT U30TONMYECKOM HHBAPUAHTHOCTH AIE€pHBIX cuil. M3oronudeckuil ciuH. Me3oHHas Teopus
AepHbIX cuil. Mro-Me30HbI. [Iu-Me30nbl. Monenu atomubeix sigep. KanenbHas mopens spa.
®opmyina Baiiizekkepa. Mojens siaepHbix o6omouek. KomekTuBHbIE CBOMCTBA sep.

Tema 14. JleieHue u cuHTE3 /A€p.

OO6miee ommcanue mnporecca Aenenus. Jlenenue siaep noa aeictBueM HeHTpoHOB. Hei-
TpoHsl AeneHus. Llennas peakuus nenenus. Koagdunuent pasmuoxxenus Heirponos. Kpurtnue-
ckas macca. OTpaxatenu HEUTPOHOB. SepHbIC peaKTOphl Ha OBICTPBIX HEWTpoHaX. Poib 3amen-
uTeNnen. SlnepHble peakTophl Ha TEIUIOBBIX HEUTpOHaX. ['eTeporeHHble peakTopsl. YIIPaBICHHE
peakTtopoMm. Ponb 3ama3npiBarolluX HEUTPOHOB. SnepHast sHepretvka. CHHTE3 JIETKHX SIAEp.
TepmosinepHble peakuuu. SnepHble peaknuu Ha 3Be3fax. lepmosiiepHas O6omb6a. IIpoGrema
YIPABISIEMOT0 TEPMOSIEPHOTO CUHTE3A.

Tema 15. DiiemeHTApHBIE YaCTHLBI.

OCHOBHBIE XapaKTEPUCTUKH AJIeMEHTapHBIX YacTull. CoOcTBeHHas Macca. OJeKTpHue-
ckui 3apsia. MarautHbelii MoMeHT. CiiuH. Bpewmst sxusnu. bapuonnsiii 3apsia. CoxpaHeHHe dJeK-
TPUYECKOTO M OapHUOHHOTO 3apsna. AHTHYacTHIBL. M3oTonmuueckuit cnuH. CoxpaHeHHe H30-
TOMHUYECKOTO CMHHA M ero npoekiuu. CrpanHocTh. CoxpaHEHHE CTPAHHOCTH. MexaHU3MBbI
B3aUMOJICHCTBUS AJIEMEHTAPHBIX YacTULl. BUpTyanbHble YacTULIbl. DJIEKTPOMArHUTHbIE B3aUMO-
nevictBus. Mcnyckanue u morJionieHue (OTOHOB. YTPyroe paccesHue 3JIeKTpoHOB. CHIIbHBIC
B3anmMojeiicTBus. Knaccudukanus anpoHoB. bapuoHsl 1 Me30HBL. MyJIbTHILIETHI  CyTIEPMYJIb-
turuietsl. KBapku u rmoonsl. KBapkoBasi Mozaens afapoHoB. HoBble KBaHTOBBIE YMCIIA BJIEMEH-
TapHbIX Yactuil. LIBeT, ouapoBanue u ucrtuHa. Cialbie B3auMoAeHcTBHs. MIO-ME30HBI U Tay-
Me3oHbl. KamnOpoBounbie 0030HBI. HeliTpono m anTuHeWTpuHO. CriMpaabHOCTh. JIenTOHHBIN
3apsin. CoxpaHeHUe JIENTOHHBIX 3aps10B. HecoxpaHeHne 4eTHOCTH B CIIa0BIX B3aUMOICHCTBUSX.
DKpaHHUPOBKA 3apsA/ia B KBAHTOBOU AJIEKTPOAUHAMUKE. 3aBUCUMOCTh KOHCTAHT B3aUMOJICHCTBUS
OT MepelaHHOr0 UMITyJIbca. OObeTMHEHNE YTICKTPOMATHUTHBIX U CIIA0BIX B3aUMOICHCTBUN.

Tema 16. PagnaunoHHble BO31eiiCTBUS SAEPHBIX YaCTHIL

Enuuuiel u3MepeHns: 3ny4eHuid U X BO3JICUCTBUM HAa BEHIECTBO. AKTUBHOCTH. [10TOK.
[Tornomennas no3a. DkBUBaJNeHTHas Ao03a. B3auMopeiicTBue MOHOB ¢ BemiecTBoM. Heymnpyroe
(anmexTponHOE) B3ammoseicTeue. @opmyna bere-bnoxa. Ynpyroe (siepHoe) B3auMoeiCTBHE.
Pagnanmonnsie nedextsl. [IpoGern noHoB B BemiecTBe. B3aumoseiicTBue 31€KTPOHOB C BEIIECT-
BOM. B3auMopelicTBue raMMa-u3aydeHus ¢ BEIIECTBOM.

Tema 17. [leTeKTOpPBI AIePHBIX H3Ty4eHHIT

OCHOBHBIE XapaKTEpPUCTUKU JETEKTOPOB. TpekoBble aerekTopbl. Kamepa BunbcoHna, my-
3BIPBKOBAsi U UCKPOBasi KaMephl. 1'a3oHanonHeHHble nerekropsl. Monusannonnas kamepa. IIpo-
nopuuoHanpHbl cueTynk. Cuetunk ['eitrepa. TBepaorenbuble eTEKTOPBl. CHMHTUIUIAIIMOHHBIN
JETEKTOp raMMa-u3iaydeHuil. [10ynpoBoAHUKOBBIE IETEKTOPHI YaCTHLL.

Tema 18. Yckopureu 3apsizKeHHBIX YaCTHII.
DNEeKTPOCTaTUUECKUN YCKOpPUTENb HOHOB. [{ukinnueckue yckoputenu npoToHoB. [{ukio-
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TpoH. Pa3oTpoH. CHHXPOTPOH U CUHXPpO(ha30TpoH. [{ukIrdeckue ycKkopuTean 3IeKTpoHOB. be-
TaTpOH. MUKPOTPOH. JIMHENHbIE YCKOPUTEIHU. Y CKOPUTEIIN HA BCTPEUHBIX ITy4YKaX.

JIeKIIMOHHBIN KypC TMpEeArnoyiaraeT CUCTEMATH3UPOBAHHOE W3JI0KEHUE OCHOBHBIX BOIPOCOB
y4eOHON JUCIUTIIMHBI U TIOJDKEH JIaTh HAauOOJIBIINK 00beM MHGOpMAIMK U 00ecIieunBaTh 0oee
riy00oKOe MOHMMaHHE y4eOHBIX BOIPOCOB MPH 3HAYUTEIHHO MEHBIIMX 3aTpaTax BPEMEHH, YeM
9TO TpeOyeTCst OOJNBITMHCTBY CTYICHTOB Ha CAMOCTOSITCIIBHOE H3yUeHUE MaTepraa.

6. TEMbI IPAKTUUYECKHNX U CEMUHAPCKUX 3AHATUM
Tema 1. Pa3BuTHEe KBAHTOBBIX NMPeEACTABJICHUI

3ansaTus 1-2

dopma MpOBEICHUS — CEMUHAP.

Bompocsl o teme: dotosnexrpudeckuii dddext. Dopmyna DiHmTeRHA M GhoTodPdekra.
®otonsl. Dppext Komnrona. O6wsicuenue 3¢pdexra Komnrona.

Tema 2. KBanToBasi reopusi bopa-3ommepdennaa

3ansaTus 3-4

dopma MpOBEICHUS — CEMUHAP.

Bormpocsl 1o Teme: KBaHTOBaHHE JeWcTBUA. YacTuiia B MOTCHITMAIBHONU siME O€CKOHEUHOM TITy-
Ounbl. KBaHTOBBIN OCIUILISTOD.

Tema 3. Kopnycky/asipHO-BOJIHOBbI€ CBOMCTBA YacTull BemecTBa. OCHOBHbIE IMOJI0KEHUS
KBAHTOBOW MEeXaHUKHU

3ausaTus 5-6

dopma NMPOBEICHUS — CEMUHAP.

Bonpocs! o reme: TynuensHbIl 3 dext. bapbep npon3BonbHOM HOPMBL.

Tema 5. MukpoyacTHlbl BO BHEIIIHEM MATHUTHOM I0JI€

3ausTus 7-8

dopma IpOBEICHUS — CEMUHAP.

Bormpocsr o Teme: OpOuTanbHbIii MATHUTHBIH MOMEHT AJICKTpOHA. KBaHTOBaHME MarHUTHOTO
MOMEHTa U ero mnpoekuuu. Marmeton bopa. Mukpouactviia BO BHEIIHEM MAarHMTHOM IIOJIE.
OO0nsicuenue mpoctoro dddekra 3eemana.

Tema 7. Teopust nepuoAUYECKON CHCTEMbI 3J1EMEHTOB

3ausaTus 9-10

dopma MpOBEICHUS — CEMUHAP.

Bonpocs! o teme: Kiaccudukariyst 3JeKTpOHHBIX cocTosHUN. OCHOBHBIE TepMBbI aTOMOB. [Ipa-
BWIa XyHJa. PEHTreHOBCKHE CHEKTPhl. XapaKTEPUCTUUECKOE PEHTTCHOBCKOE M3aydeHue. Top-
MO3HO€ PEHTTEHOBCKOE U3JIy4YEHHUE.

Tema 11. OcHOBHBIE XapaKTEePUCTHUKH ATOMHBIX siJiep.

3ansaTus 11-12

dopma NpoBeAECHUS — CEMUHAP.

Bompochl 110 TeMe: 3aKOH PaJMOaKTUBHOTO Pacrana. AKTHBHOCTh. Anbda-pacmam. - u P'-
pacmanbl. K-3axBar.

3ansaTusa 13-14
dopma NpoBeACHUS — CEMHUHAP.
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Bonpocel o Teme: ['amma-uziyueHue siaep.

Tema 12. SInepHbie peakuuu.

3ausaTus 15-16

dopma MPOBEICHUS — CEMUHAP.

Bonpocs! o teme: fnepublie peakiuy. AKTHBaLKs 00pa3loB MO eiCTBUEM HEUTPOHOB.

Tema 14. /leieHue u cuHTE3 SA€p.

3ansaTua 17-18

dopma NpoBeAECHUSA — CEMUHAP.

Bonpocel o Teme: [lenenue saep noa 1ecTBUEM HEUTPOHOB. TepMOsSIEpHBIN CUHTES.

7. JABOPATOPHBIE PABOTHI (JABOPATOPHBIN IPAKTUKYM)

JlabopaTopHas paGora Nel.

Nzyuenue BaemHero ¢pororddexra. M3zmepenne nocrosiuHoi [nanka.

Hean paboThl: u3ydeHHe 3aKOHOB BHeEMIHEro ¢GoTodddekrta; ompesaeneHne padoThl BBIXO0JA
JJIEKTPOHOB U KPACHOM I'PaHULIBI I MaTEpUalla, ONpeesieHre ocTossHHoM 11nanka.
Pe3yabTaThl padoThI: MOTyYeHUE XapakKTepUCTUK GHoTodPdeKTa.

JlabopaTropnasi padorta 2. I3mepenne pazmepoB aroma kKceHoHa B 3 dekre Pamzayapa.

Ileap padoThl: uccie0BaHUE MPOSIBICHUS BOJHOBBIX CBOMCTB 3JEKTPOHOB IPU PACCEIHUU Ha
aTOMax TsDKEJIBIX 0JaropoJHbIX ra3oB.

PesynbTaThl padoThl: H3MEpEHUE NOTEHIUAIBHOM SIMBI, MOJEIHUPYIOIIEH aTOM KCEHOHA.

JlabopaTopHas paGora 3. I13yueHue ciekTpa aTOMOB BOIOPOAaA.

Ieap padoThI: OCBOCHNE KBAHTOBO-MEXaHUYECKOIO OIMCAHUA aTOMa BOAOPOJa

PesynbTaTsl padoThl: U3MEpEHNE AJIMH BOJIH CIIEKTPAlIbHBIX JUHUNM cepun banbmepa; onpene-
JIeHWE TIOCTOSTHHOM Puabepra, sHeprun MOHW3alMK, YPOBHEH PHEPTUU M pa3MEPOB aToMa BOJIO-

pona.

JlabopaTopHas paGora 4. V13ydyeHne ciekTpa aTOMOB HaTpHUs

Hean paGoThl: OCBOCHHE OOIIMX MPHUHIIMIIOB CHCTEMAaTHKHU COCTOSIHHM aToMoB. M3mepeHue
JUIMH BOJIH U OLIEHKA JyOJETHOro pacuieryieHuss Haubosiee sIpKUX JTUHUNA B CIIEKTPE U3ITyUCHHS
atoma Hatpus. OnpenerneHue ypoBHEN SHEPrUH, SHEPruu MOHU3ALMU U 3HAYEHUH KBAHTOBOIO
nedekra.

Pe3yabTaThl padoThl: MpHOOpETEHNE HABBIKOB B MOCTPOCHHUH CIIEKTPOB aTOMa, aHAJN3€ CXEMbI
YPOBHEU dHEPIrUH.

JlaGopaTtopnas padora 5. V3mMepeHue MIMpPUHBI 3amnpelieHHol 30HBI B kpuctamwiax CdS mo
Kparo cOOCTBEHHOT'O MOTJIOUICHHUS

Lesas padoThl: onpeeneHue nornomeHus kpuctauia CdS B BUIUMOM YacTH CHeKTpa
Pe3yabTaThl padoThI: pacueTHOE 3HAUYCHHE IIMPUHBI 3aNPEIICHHON 30HbI B KpucTauiax CdS.

JlabopaTopHas paGora Ne 6. MloHM3allMOHHBIN METOJ U3MEPEHMS sAepHOrO U3inydeHus. CHsl-
THe pabouelt XxapakTepucTuku cuerdyuka I eitrepa-Mromepa.

®opma A Crparnma 12 u3 20




MHMUHHUCTEPCTBO HAYKH U BbICIIEro oOpa3oBaHust PO

o N ®opma
VIbSHOBCKHI FOCYJapCTBEHHBIH YHUBEPCHTET

© - Paboyas nporpaMma JAUCUUILIHHBI

e padoThl: U3yYEHHUE MPOLIECCOB, MPOUCXOIAIINX B ra3e Mo ACHCTBUEM HOHU3UPYIOIIETO

M3JIy4EHUs B IPUCYTCTBUM ITOCTOSHHOTO 3JIEKTPUUECKOT0 TOJIS; IPUHIUIIOB IEHCTBUS I'a30BbIX
CYETYHUKOB YACTHII.

Pe3yabTaThl padorsl: CHATHE paboueli XapakTeprcTUKU cueTdnka I eiirepa-Miomepa; orpe-

JIeJICHUE pa3pelaIiei crmocooHocTr cueTunka I eitrepa-Mrosuiepa, MEPTBOE BpeMs CUETUHKA.

JlaGopaTtopnas padora Ne 7. CTaTUCTUYECKUI aHAIM3 PACIIPEICTICHUS YHUCIIa YaCTHI], 3apEru-
CTPUPOBAHHBIX IPUOOPOM.

Leab padoThi: 03HAKOMIIEHHE C POCTHIMU MaTEMAaTUYECKUMU METOJaMHi 00pabOTKU pe3yJibTa-
TOB U3MEPEHUM, UCCIIEJOBAHNUE CTATUCTUUECKOTO pacipeieNICHUsl YUCiia UMITYJIbCOB OT CUETYH-
ka ['eiirepa-Mroiepa.

Pe3yabTaThl paboThI: OCBOCHUE CTATUCTUYECKOTO aHAIM3a pacipeieNIeHUs] YUCa YaCTHll, 3a-
PEruCTPUPOBAHHBIX PUOOPOM.

JladopaTopnasi padora Ne 8. 3mepenue npoOeros anbha-4yacTull B BEIIESCTBE.

He.]'[b paﬁ()Tbl: O3HAKOMJICHUC CTYACHTOB C IMpOLCcCCaMn B3aHMOHCﬁCTBHH 3apPsKCHHBIX YaCTHIL
C BEIECTBOM; U3MEPEHHE MPOOETOB aib(ha-dacTHI] B BO3TyXE

Pe3yabTaThl padoThl: HaXOXKICHHE CpeIHEro mnpobera anb(a-yacTHIl B BEIIECTBE, OMpE/eie-
HUE TOJIIMHBI 3aIIUTHON MJICHKU UCTOYHHKA allb(ha-4acTUIl

JlabopaTopnasi padora Ne 9. Onpesenenre BepXHel IpaHMIlbl OeTa-CIIeKTpa.

Leab padoThl: 03HAKOMJICHHE C TEOPHEH U OCHOBHBIMHU XapaKTepUCTHKaMU OeTa-pacrana u oe-
Ta-MCTOYHHUKOB; MCCIIEJOBAHHUE TOTJIOIIEHUS 3JEKTPOHOB B Pa3jIMYHbIX MaTepHajax IMyTeM H3-
MCpPCHUA 3aBUCUMOCTU MHTCHCHUBHOCTHU IMOTOKA 3JICKTPOHOB OT TOJIIWHBL HOFHOTHTCHCﬁ; orpe-
JIeJIeHHE TI0 KPUBOH MOTJIOIIEHUSI MaKCUMaJIbHOU SHEPTUH JIEKTPOHOB OeTa-pacmaja.
Pe3yabTaThl padoThl: HAXO0XKICHUE BEPXHEH TPaHUIIBI OeTa-CIIEKTpa.

Ha pomyck, BbinonHeHue, ohopMIICHHE U 3alUTY KaXI0H JIaOOpaTOpHON paboThl OTBOIUTCS OT 4 110 6
YacoB.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHbBIX PABOT, PE®GEPATOB

JlauHbIil Bug paboThl He ipeaycMoTpeH YK.

9. HEPEYEHb BOINIPOCOB K OK3AMEHY
1. Yacruusl 1 BoHbL. Dotornexkrpudeckuit 3pdext. Iddext Komnrona. Judpaxims
PEHTIE€HOBCKUX JIy4eH.
2. BosanoBasi npupoaa yactuu. BosHbl 1e bpoiins. DkcnepruMeHTanbHOE MOITBEP-

JKaenue teopuu ae bpoiia. BonHoBoi naker. [IpyHnun HeonpeaeaeHHOCTH.

3. OnbiTel Pe3depdopna. SAnepnas moaens aTroma. DKCIIEpUMEHTaIbHAs ycTaHOBKA. CeueHus
B3auMoercTBUs. Pazmepsl saep. MeToabl onpeaeneHus pasmMepoB sep.

4. Mopeasn bopa. [Inanerapnas mogens. [loctynatel bopa. Monens bopa u sHepreTnueckue

COCTOSIHUSI.

Mopean bopa. [TocTosinaas PunOepra u cnekrpanbHbie ceprur. Bogopoaonoao0HbIe aTOMEI.

6. YpaBHenue Ulpenunrepa. Bonnossie pynkuuu. Ypasuenue lllpenunrepa. CramponapHoe
ypaBHenue lllpenunrepa.

7. YpaHenue lllpenunrepa. ['ammibronuan. Onepatopsl. [loTeHnnanbHas sima.

8. Hexotopbie npuMmenenusi ypapHenusi lllpennnrepa. ['apmoHnyeckuii oCuuIsTOp B
KBAaHTOBOW MEXAaHUKE.

9. Hexortopsie npumenenusi ypaBHenusi llIpenunrepa. TynnensHbIil 3Qdekr.

e
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10.

MaruutHoe KBaHTOBOE YHCJIO.

11.
12.
13.
14.
15.
16.
17.
18.
19.

Y DHEPTHUs CBSI3U.

20.

JUISL IOPOTOBOM SHEPTHUH.

21.
22.

KM3HH.
23.
24.
25.
26.

Anbda-pacna.

SnepHble peakuun. BeposTHOCTh peaknuu u ee 3HPEKTUBHOE CeUEHHE.
PagnoaktuBHocTh. [locTosiHHas pacnana. [lepuox mosrypacnaaa u cpeaHee BpeMst

[To3utponHslii 6eTa-pacna. DHEPreTHUECKUi CrIeKTp OeTa-pacnaia.
DNEeKTPOHHBIN OeTa-pacmnaa. DHEPreTHIECKU CIIeKTp OeTa-pacmnania.

KBantoBble yucaa. ['maBHoe kBaHTOBOE unciio. OpOuTabHOE KBAHTOBOE YHCIIO.

Cnun 31ekTpoHa. CoocTBeHHbIN MOMEHT 3ekTpoHa. Onwit [lTepna-I'epnaxa.
ATOMHBIe cieKTPBI. [10JIHBII MOMEHT UMITyJIbCa. ATOMHBIE CIIEKTPHI.
Ipunnun 3anperta. [Ipuanun 3anperta. [lepuogundeckas tabnua Menaeneena.
ATOMHBIe s1Apa. SnepHble Cuibl. DHEPTHUS CBS3U SAIpA.
Mopean ssapa. @otopacnan. CtabuinbHOCTH siipa. CIIMHOBBIA MOMEHT Spa.
Mogaeau saapa. Mozeinb )KUIKON Karuiu.

Mopean siapa. Mozenb sepHbIX 000704€K.
HeiiTpon. OtkpriTue HeiiTpoHa. [lonyyenne HeNTpoHOB. JleTeKTHpOBaHUE HEUTPOHOB.

SinepHble peakiuu. JHEpreTHUECKUi 2P GEKT sIIepHON peakiuu. DHepreTHIecKuit 3 exT

Snepublie peakuuu. [loporosasi sHEprust YHAOIHEPTETHUECKON peakiuu. BeiBoa hopmyibr

PagnoaxkTuBHoOCTh. KpuBas pocra nouepHux siiep. PagnoakTuBHble ceMencTBa saep.

27. DNeKTpOHHBIN 3aXBarT.
28. 'amma-pacna.
29. llenenue sinep. Cnusinue snep.
30. S nepHble peaKTOpHI.
10. CAMOCTOSATEJBHASA PABOTA OBYYAIOLIUXCS
dopma 00yueHHS: OYHAS
Ha3zpanue pa3jiesion Bua camocTosiTe/IbHOM padoThI O0bem dopma KOH-
H TeM B yacax TPOJid
Tema 1. Pa3zButue [IpopaboTka y4yeOHOro Marepuaga ¢ HC- 2 TECTUPOBAHUE,
KBAaHTOBBIX IPE- M0JIb30BAHUEM pecypcoB y4eOHo- YCTHBIH onpoc
CTaBIICHHUH METOAMYECKOTO U HMH(OPMAIIIOHHOTO
obecrneyeHus JUCUUIUINHBL;
[TonroToBka K TECTUPOBAHUIO;
IToaroroBka k ciade >K3aMeHa.
Tema 2. KanroBas | [Ipopabotka yueOHOro MmaTepuasa c HC- 2 TECTUPOBAHUE,
Teopus bopa- | nosnb3oBannemM pecypcoB y4eOHO- YCTHBIA OIpOC,
3ommepodenbaa METOAMYECKOTO U HMH(OPMAIIHOHHOTO OTYETHI K J1abo-
obecneueHns JUCUUIUINHBL; paTopHbIM  pa-
IloaroroBka K TECTUPOBAHUIO; 6oTam
[TonrotoBka otyera Kk JabOpaTOPHOMY
MPAKTUKYMY
IToaroroBka k ciade >K3aMeHa.
Tema 3. Kopnycky- | [IpopaboTka yuebOHOro martepuana € uc- 2 TectupoBanue,

JISIPHO-BOJTHOBBIE
CBOUCTBA  YaCTHII
BemecTBa. (OCHOB-

II0JIb30BAHUEM pecypcoB y4eOHo-
METOAMYECKOTO W HH(OPMAIIHOHHOTO
o0ecneyeHns JUCUUIUINHBL;

YCTHBIU OIPOC,
OTYeThl K J1abo-
paTOpHBIM _ pa-
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Hple  noJokeHus | [loaroroBka K TeCTUPOBAHUIO; 0oTam
KBaHTOBOM  Mexa- | [loaroroBka oTdera K J1abopaTopHOMY
HUKU IIPAKTUKYMY
IToaroroBka K ciade sK3aMeHa.
Tema 4. Artomsl c | [IpopaGoTka yuyeOHOro MmaTepuaga ¢ HC- 2 TECTUPOBAHUE,
OJIHUM BAJICHTHBIM | IIOJIb30BAaHUEM pecypcoB y4ueOHo- YCTHBIM OMpOoC,
JIEKTPOHOM METOAMYECKOT0 U HMH(OPMAILMIOHHOTO OTYeThI K J1abo-
o0ecTieueHHs JUCIUTUIAHBL; paToOpHBIM  pa-
IlonroroBka K TeCTUPOBAHUIO; 6oTam
[lonroroBka oTuera K J1abopaTOPHOMY
IIPAKTUKYMY
[ToaroroBka K ciade sK3aMeHa.
Tema 5. Mukpo- | [IpopaboTka yueOHOro MaTepuaia € HcC- 2 TectupoBanue,
YaCTUIbl BO BHEII- | [TOJIb30BAHUEM pecypcoB y4eOHo- YCTHBIN OITPOC
HEM MarHuTHOM | METOAMYECKOTO U MH(OPMALMOHHOTO
oJIe o0ecTieYeHHs JUCIUTUIAHBL;
IlonroroBka K TeCTUPOBAHUIO;
[ToaroToBka K ciade sK3aMeHa.
Tema 6. Mexanu- | [IpopaboTka yueOHOro MaTepuana ¢ HC- 2 TectupoBanue,
YEeCKME€ M MAarHWT- | [OJIb30BAaHUEM pecypcoB y4ueOHo- YCTHBIN OITPOC
HbI€ MOMEHTBI MHO- | METOJJUYECKOT0O M MH()OPMAIMOHHOTO
TO3JIEKTPOHHBIX o0ecTieueHHs JUCIUTUIAHBL;
aTOMOB IlonroroBka K TeCTUPOBAHUIO;
[ToaroToBka K ciade sK3aMeHa.
Tema 7. Teopus | [IpopaboTka yueOHOro MaTepuaia € HC- 2 TectupoBanue,
MEPUOINYECKOMN MOJIb30BAaHUEM pecypcoB y4eOHO- YCTHBIN OIPOC
CHUCTEMBl  3JIEMEH- | METOJUYECKOr0 M MH()OPMAIMOHHOTO
TOB o0ecTieueHHs JUCIUTUIAHBL;
IlonroroBka K TeCTUPOBAHUIO;
[ToaroToBka K ciade sK3aMeHa.
Tema 8. Crpoenue | [IpopaboTka yueOHOrOo MaTepuansa ¢ HC- 2 TectupoBanue,
U CBOMCTBA MoOJIE- | TOJIb30BAaHUEM pecypcoB y4eOHO- YCTHBIN OMPOC
KyJl METOAMYECKOTO U HMH(OPMAIIHOHHOTO
obecrneyeHus JUCUUIUINHBL;
IlonroroBka K TeCTUPOBAHUIO;
[ToaroroBka K ciade sK3aMeHa.
Tema 9. KBantoBbie | [Ipopabotka yueOHOro MmaTepuana c HC- 2 TECTUPOBAHUE,
CBOMCTBA TBEPAOIO | MOJB30BAHUEM pecypcoB y4eOHo- YCTHBI OIIPOC,
Tena METOAMYECKOTO U HMH(OPMAIIHOHHOTO OTYEeTHI K J1abo-
obecrneyeHus JUCUUIUINHBL; paToOpHBIM  pa-
IToaroroBka K TECTUPOBAHMUIO; 6oTam
IlonrotoBka otyera Kk JabOpaTOPHOMY
IIPAKTUKYyMY
IToaroroBka k ciade >K3aMeHa.
Tema 10. Ocnos- | [IpopaboTka yueOHOrO MaTepuansa € HC- 2 TectupoBanue,

HbIE XapaKTEepPUCTH-
KU aTOMHBIX sJIEP

MOJIb30BAaHUEM pecypcoB y4eOHO-
METOJIMYECKOTO ¥ HH()OPMAIIMOHHOTO
obOecnedyeHus JUCLUITINHEL,

[ToaroroBka Kk TECTUPOBAHMIO;

IToaroroBka k ciade >K3aMeHa.

YCTHBIN OMPOC
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Tema 11. Paguoax- | [IpopaboTka ydeOHOTO Marepuansa C HC- 2 TECTUPOBAHUE,
TUBHOCTb 10JIb30BAHUEM pecypcoB y4eOHo- YCTHBIM OIIpOC,
METOAMYECKOTO ¥ MHGOPMAIMOHHOTO oT4YeThl K J1abo-
o0ecreyeHns JUCUUTUINHBL; paToOpHBIM  pa-
ITonroroBka K TeCTUPOBAHUIO; 0oTam
[TonrotoBka otyera K JabopaTOPHOMY
IIPAKTUKYMY
IToaroroBka K ciade SK3aMeHa.
Tema 12. SAnepusie | [IpopaboTka yueOHOro MaTepuaia € UC- 2 TectupoBanue,
peakuu. IIOJIb30BAaHUEM pecypcoB y4ueOHo- YCTHBIN OITPOC
METOAMYECKOT0 U HMH(OPMAIMIOHHOTO
obOecrieueHUs TUCIUTIINHEL
IlonroroBka K TeCTUPOBAHUIO;
[ToaroToBka K cade sK3aMeHa.
Tema 13. Snepnsie | [IpopaboTka yueOHOro MaTepuana € HC- 2 TectupoBanue,
CWIbl M MOJEIM | NOJIb30BAaHUEM pecypcoB y4ueOHo- YCTHBIN OITPOC
ATOMHBIX s1ED. METOAMYECKOT0 U HMH(OPMAILMIOHHOTO
obOecrieueHus TUCIUTIINHEL
IlonroroBka K TeCTUPOBAHUIO;
[ToaroToBka K ciade sK3aMeHa.
Tema 14. [lenenue | [IpopaboTka yueOHOro MaTepuaia € HC- 2 TectupoBanue,
Y CUHTE3 s1ep. ITOJIb30BAaHUEM pecypcoB y4eOHo- YCTHBIN OITPOC
METOAMYECKOT0 U HMH(OPMAILMIOHHOTO
obOecrieueHUs TUCIUTIINHEL
IlonroroBka K TeCTUPOBAHUIO;
[ToaroToBka K ciade sK3aMeHa.
Tema 15. Dnemen- | [Ipopabotka yuyeOHOro MmaTepuaga ¢ HC- 2 TectupoBanue,
TapHbBIC YACTHIIBI. MOJIb30BAaHUEM pecypcoB y4eOHO- YCTHBIW OIPOC
METOAMYECKOT0 U HMH(OPMAILMIOHHOTO
obecrieueHus TUCIUTIINHEL
IlonroroBka K TeCTUPOBAHUIO;
[ToaroToBka K ciade sK3aMeHa.
Tema 16. Paguanu- | [Ipopabotka yuyeOHOro MmaTepuaga ¢ HC- 2 TECTUPOBAHUE,
OHHBIE  BO3JICUCT- | OJIB30BAaHUEM pecypcoB y4eOHO- YCTHBIA OIpOC,
BUSL SAZIEPHBIX Yac- | METOJUUECKOr0 M MH()OPMAIMOHHOTO OTYeThl K J1abo-
THLL. o0ecTieYeHHs JUCIUTUIAHBL; paToOpHBIM  pa-
IlonroroBka K TeCTUPOBAHUIO; 6oTam
[lonroroBka oTuera K J1abopaTOpHOMY
IIPAKTUKYMY
[ToaroroBka K ciade sK3aMeHa.
Tema 17. [lerexro- | [IpopaboTka yueOHOro MaTepuana C UC- 2 TECTUPOBAHUE,
PBl AIEPHBIX H3IIy- | MOJb30BAHUEM pecypcoB y4eOHo- YCTHBI OIIPOC,
YEHUU METOAMYECKOTO U HMH(OPMAIIHOHHOTO OTYETHI K J1abo-
obecneyeHus JUCUUIUINHBL; paToOpHBIM  pa-
IloaroroBka K TECTUPOBAHUIO; 6oTam
[lonrotoBka otyera Kk JabOpaTOPHOMY
IIPAKTUKYyMY
IToaroroBka k ciade >K3aMeHa.
Tema 18. Yckopu- | [Ipopabotka yueOHOro MmaTepuasa c HC- 2 TectupoBanue,

TCJIN  3apsXCHHBIX

MOJIb30BAHUEM y4eOHO-

pecypcoB

YCTHBIN OMPOC
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YaCTHII. METOAMYECKOTO ¥ HHGOPMAIMOHHOTO
OGGCHG‘IGHI/I}I JUCHUIIIIMHBI,

[ToaroToBka K TECTUPOBAHUIO;

IToaroroBka Kk cade sK3aMeHa.

11. YYEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECHEYEHUE
JUCHUIINHBI

a) CnuCOK peKOMeHyeMOH JINTepaTypbl
OCHOBHAafl JIMTEPaTypa

1. Cuyxun /I.B., O6umii kypc ¢pusuknu. AtomHas u sipepHas ¢usuka. Tom 5. ATomHas u
anepHas ¢uzuka [DnexkTpoHHbIH pecypce] : Yueb. mocobue amis By3oB / CuByxus /l. B. -
3-e u3n., crep. - M. : ®DUSMATIIUT, 2008. - 784 c. - ISBN 978-5-9221-0645-0 - Pexxum
noctyna: http://www.studentlibrary.ru/book/ISBN9785922106450.html

2. bexman, 1. H. AtomHas u sinepHast pu3HKa: paIuoaKTUBHOCTh U HOHU3UPYIOIINE U3ITY-
yeHus : yueOHuk 11t By3oB / . H. bekman. — 2-e u3a., ucnp. u gon. — Mocksa : 13-
natenscTBO IOpaitt, 2023. — 493 c. — (Bricmiee oOpa3oBanue). — ISBN 978-5-534-
08692-8. — Tekcer : anekTpoHHbIN // O6pa3zoBarenbHas miuatgopma FOpaiiT [calfT]. —
URL: https://urait.ru/bcode/513455

3. Marsimies, A. A. AtomHas ¢usuka. Tom 1 : yueOHoe mocobue / A. A. MartblieB. —
Canxkr-IlerepOypr : Cankr-IletepOyprekuii monurexanyeckuii yansepeutet [letpa Be-
aukoro, 2014. — 531 c. — ISBN 978-5-7422-4209-3. — TekcT : 31eKTpOHHBIH // Dnek-
TpoHHO-OMOMoTeyHast cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/43939.html

4. Marepimes, A. A. AtomHas ¢usuka. Tom 2 : yuebHoe mocodue / A. A. MarbimeB. —
Cankr-IlerepOypr : Cankr-IlerepOyprekuit nonurexunyeckuit yuusepeutet [lerpa Be-
mukoro, 2014. — 344 c. — ISBN 978-5-7422-4210-9. — Tekcr : 21eKTpOHHBIH // Dnek-
TpoHHO-OnOMMoteyHas cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/43940.html

JAOTIOJIHMTEIbHAS JINTepaTypa

1. Hponos, Urops EBrenseBud. 3agaun o oomieit Gpusnke : yueod. mocodue st By30B /
Hponos Urops EBrensesuu. - 7-e usn., crep. - Mocksa : BUHOM : Jlaboparopus
saanui, 2007. - 431 c.

2. Ko3snos B.®., Kypc oOuieii ¢pusuku B 3anayax. [DnexTponHslit pecypc] / Koznos B.®.,
Manoukus 1O. B., Munnep A.b., Ilerpos 1O. B., Pomumesckuii E.A., Ctacenxo A.JI. -
M. : DUZMATIJINT, 2010. - 264 c. - ISBN 978-5-9221-1219-2 - Pexum goctyna:
http://www.studentlibrary.ru/book/ISBN9785922112192.html

3. KamamnukoB EBrenwmii ['aBpunoBud. SAnepnas ¢pusnka tBepAoro tena : yued. mocodue /
Kanamuukos Esrenuii I'aBpunosuu, O. T. Illunaros. - Yaesnosck : Yal'V, 2000. - 505
c.: mil - ISBN 5-88866-072-8

4. CasenneB, Urops Bnagumuposuu. Kype ¢usuku : yuebnuk ans Bry3oB : B 3 1. T. 3 :
KBanToBast ontuka. AtomHas ¢pusuka. Pusnka TBepaoro Tena. dusnuka aTOMHOTO sijipa u
snemeHTapHbIX yactull / CaBenbeB Urops BrnagumupoBudu. - Mocksa : Hayka, 1989. -
301 c. : . - ISBN 5-02-014432-0

y4eOHO-MeTOoaM4YecKas JJuTepaTypa

1. KanamnukoB E. I'. Meroanueckue yka3aHUs 1O BBIIOJHEHUIO JTA0OPAaTOPHBIX padoOT MO
muciuminHe «@u3uka aToMOB M MOJIEKYJ»: ISl OOydYaromMXCsl 10 HalpaBICHUSIM
OakanmaBpuata: 22.03.01 "MarepuanoBenenue u TexHojoruu wmatepuanos", 28.03.02
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"Hanounmxkenepus", 03.03.03 "Pamuodpusuka", 03.03.02 "duzuka" / E. I'. Kamamnukos;
yary, MHWOOBT. -  Vaeswock : Yal'yY, 2019. — Pexum  jgocrymna:
http://lib.ulsu.ru/MegaPro/Download/MObject/6361

2. Kanamnukos E. I'. SInepHas ¢usuka : METoqUuUECKue yKazaHus K paboTaM MpakTUKyma IO
anepHo ¢usmke Uil OOydaromuxcs 1O HampaBieHusMm OakamaBpuara: 22.03.01
"MarepuanoBesnenue u texHonoruu marepuanos”, 28.03.02 "Hanoumnxenepus", 03.03.03
"Pamnodusuka" / E. I'. Kanamaukos; Yal'V, UODBT. - Yassaosck : Yul'VY, 2019. - Pexum
nocrtymna: http://lib.ulsu.ru/MegaPro/Download/MObject/6362

3. Bacwunesckas T. M. Meroaudeckue yKa3zaHus JUisl CAMOCTOSITEILHON paOOTHI CTYJIEHTORB T10
TUCIUIUTNHE «ATOMHAS | siiepHasi PU3uKa» AJsl CTYJCHTOB OakajaBpHara Mo HalPaBJICHUIO
03.03.03 «Pammodmsuka» / T. M. Bacunesckas;, Ynl'Y, UODOBT. - YabsHosck : Yal'V,
2019. - Pexxum noctymna: http://lib.ulsu.ru/MegaPro/Download/MObject/6134

CoryacoBaHo:

- g _— ’ >
Z/ Yy tniiccJle CEV ! %adazgi ey | @l T
TIO/BKHOCTE COTPYAHHKA HaVUHHT DHOJIHOTEKH OHO NOANUCH nara
0) IIporpammnuoe obecneuenne: MoiiOduc Crangaptasiii, OC Anbt Pabovas cranmus 8

B) [IpodeccuonanibHbie 6a3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. D1eKTPOHHO-0UOJIMOTEYHbIE CHCTEMBI:

1.1. Iludposoii obpazoBarenbHbiii pecypc IPRsmart : amekTponHo-OubIMOTEUHAS CUCTE-
mMa : cait / OOO Komnanusa «Ai Ilm Ap Meaua». - Capartos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum goctyma: st 3apeructpup. moib3oBaTeneid. - TekcT :

JJIEKTPOHHBIN.

1.2. O6pasoBarensras mwiathpopma FOPAMT : oGpasoBaTenbHBIl pecypc, SIeKTPOHHAs
6ubamorexa : caiit / OO0 Dnekrponnoe u3gatenbetBo «IOPAWTY». — Mocksa, [2023]. - URL:
https://urait.ru. — PesxuMm gocTtyma: juist 3aperucTpup. MoJb30BaTeNNel. - TeKCT : QJIGKTPOHHBIN.

1.3. ba3a gaHHBIX «OnekTpoHHast Ondmmoreka rexanaeckoro BY3a (OBC «KoncynbTanT
CTYJICHTa») : DJIEKTPpOHHO-OubIMoTeunas cucrema : cait / OO0 «Ilomurexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum mocTyma: st 3aperucT-
pHUp. IOJIb30BaTENEN. — TEKCT : 3JIEKTPOHHBIN.

1.4. KoHCynbTaHT Bpaya. DJIEKTPOHHAsI MEUIIMHCKas OubinoTeka : 6a3a JaHHBIX : CalT /
OO0OO «BpIcmias mKona opraHu3aliii ¥ yHpaBIeHUS 3/paBOOXpaHEeHUEM-KOMIIEKCHBIN Mean-
[MUHCKUN KOHCANTUHT». — MockBa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum noctyma:

JUISL 3apETUCTPUP. MOJIb30BaTENEH. — TEKCT : IIEKTPOHHBIM.

1.5. Bonbmras MmeaumMHCKas OMOJIMOTEKA | SJCKTPOHHO-OMOIMOTEYHAs! CHCTEMA : CalT /
00O «byxkam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocty-
na: s 3apErucTpUp. Mojb3oBaTesed. — TEeKCT : 3JIeKTPOHHBIN.

1.6. OBC Jlanb : 3nekTpoHHO-0MOAMOTEUHast cuctema : cat / OO0 OBC «Jlanpy». —
Cankr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexxum noctyna: ans 3apeructpup.

I0JIb30BaTENE. — TEKCT : SIEKTPOHHBIN.
1.7. OBC Znanium.com :3JIeKTpOHHO-OMOIMOTEYHAs cucTema : cailit / OO0 «3HaHHyM». -
Mocksa, [2023]. - URL: http://znanium.com . — Pexkxum fgoctyna : s 3aperucTpHp. MOJIb30Ba-

Teneu. - TeKCT : 2JEKTPOHHBIMN.
2. KoncyastantIlinwc [DnekTpoHHBIN pecypc|: cnpaBouHas mpaBoBas cuctema. / OO0
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«Koncynprant [Tnroc» - Dnekrpon.naH. - Mocksa :Koncynsrantlltoc, [2023].

3. ba3bl JaHHBIX NEPUOANYECKUX U3TAHNIM:

3.1. eLIBRARY.RU: nayunas snexkrponHas 6ubnuoreka : caiit / OO0 «Hayunas Dnek-
TpoHHas bubmmoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum moctyna : ajis aB-
TOpPH3. MOJIb30BaTeNIeH. — TEKCT : IIEKTPOHHBIN

3.2. DnexrponHas 6ubimoreka «M3marensckoro goma «I'pedennukoB» (Grebinnikon) :
anexktpoHHas Oubmmoreka / OOO W] «I'pebennukoB». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum goctyna : 1js aBTOpH3. MOJIb30BaTENCH.
— TeKCT : PIEKTPOHHBIN.

4. MenepajbHasi rocyaapcrpeHHasi mHpopmanmuoHHasi cucremMa «HaumoHanabHas
3J1eKTPOHHAs1 OMOJIHOTEKA»: 3JIeKTpoHHas 6ubmmoTeka : caiit / ®I'BY PI'b. — Mockaa, [2023].
— URL:https://H36.pd. — Pesxum goctyna : uist moinp3oBarteneil HayuyHoi Oubmmoreku. — Teker :
AIEKTPOHHBIN.

5. Poccuiickoe o6pazoBanue: dhenepanpHbiid noptan / yapeautenb OI'AY «OULTO». —
URL: http://www.edu.ru. — TekcT : 37€KTPOHHBIMA.

6. DnexTponHas OubaMoTeuHass cucremMa Yal'V : moaynb «DnekTpoHHas 6uOnmMoTe-
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCIHUIIJINHbI:
Ayautopuu AN TPOBEACHHS JIEKUUH, ISl BBINOTHEHUS JaO0OpaTopHbIX padoT, s
NPOBENCHUS TEKYIIer0o KOHTPOJS H TPOMEXKYTOYHOH aTTEeCTalliH, TPYMIOBBIX U
WHIVBHUIYaTbHBIX KOHCYJIbTAIIUH.

AyauTopuH  YKOMIUIEKTOBAHbI  CHELHMAIM3UPOBAHHOM  MeOenblo, Yy4eOHOH  JOCKOM.
Ayautopuu ISl TPOBEACHUS JIEKIHI 000pyA0BaHbl MYJTTUMEAUMHBIM 000pyA0BaHUEM IS
npefocTaBieHus] HHPOpManuu OonbIon aynutopud. [lomemeHus uisi caMOCTOSTETbHON
paboThl  OCHAIIEHBI KOMIBIOTEPHONH TEXHUKOW C BO3MOXHOCTHIO MOAKIIOYEHHUS K CETH
«HTEepHET» M 00ECIIEUeHUEM JOCTYIA K AJIEKTPOHHONH WH(POMAIMOHHO-00pa30BaTEeIbLHOM
cpelne, dIeKTPOHHO-O0MbMuoTeyHoi cucteme. llepedenr 0O6OpyaOBaHMSI, UCIOIB3YEMOTO B
y4eOHOM TIpoIecce, YKas3bIBaeTCs B COOTBETCTBHM CO CBEICHHSIMH O MaTepHAIbHO-
TEXHUYECKOM 00eCIeYeHNH M OCHAIICHHOCTH 00pa30BaTeNIbHOTO MPOoILecca, Pa3MeIleHHbBIMH
Ha opunmansHOM caiite Yal'Y B paznene «CeneHus 00 00pa30BaTSIIBHON OpraHU3aAIAN.

CIIEIIMAJIBHBIE YCJIOBUS [JIsA OBYYAIKOIHIUXCS C OI'PAHUYEHHBIMU
BO3MOKHOCTSAMMH 310POBbS
B cnydyae nHeoOxomummocTH, oOydYaromuMmcs U3 YHCIA JHUI] C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMH 370pOBbs (10 3asBJIEHUIO OOYyYaromerocs) MOTYT Mpe[siaraTbCs OIHU H3
CIIEAYIOUINX BapUAaHTOB BOCTPHUATHS HHGOpPMAIMM C yYETOM UX HHAWBHIYaITbHBIX
ncuxo(u3nIecKux 0COOCHHOCTEIH:
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MHMUHHUCTEPCTBO HAYKH U BbICIIEro oOpa3oBaHust PO

o N ®opma
VIbSHOBCKHI FOCYJapCTBEHHBIH YHUBEPCHTET

© - Paboyas nporpaMma JAUCUUILIHHBI

— JUI JIUI C HApyIICHUSMH 3pEHUS: B TE4YaTHOH (hopMe YBEIMYCHHBIM HIPUPTOM; B
dopMe BIIEKTpOHHOTO JOKyMeHTa; B (opme ayauodaiina (mepeBoa y4yeOHBIX MaTepUaloB B
aymuodopMmat); B rmedatHoW ¢opMme Ha si3bIke bpains; MHIUBUAyallbHBIE KOHCYJIBTAlUU C
IpUBJICYEHHEM TH(HIOCYPIONIEPEBOAYNKA; WHANBU Ty aJIbHbIC 331aHNsI U KOHCYJIbTAIIHH;

— ISl JWIl C HapyHICHUSIMH CiIyXa: B Te4yatHou ¢opme; B (opme 3IEKTPOHHOTO
JOKyMEHTa; BUICOMATEPHAIIbI C CyOTUTpaMK; HHINBHU Ty aJIbHbIE KOHCYJIBTAIINH C TIPUBIICUCHHEM
CYpAONepEeBOIUMKA; HHANBUAYAIbHbIC 3aJJaHNUS U KOHCYJIbTAIINY;

— JUIA JIMI C HapyIICHWSMHU OIOPHO-IBUTATEIBHOTO ammapara: B medaTtHOW (opme; B
dopMe BIIEKTPOHHOTO JOKyMEHTa; B ¢opme aynuodaiina;, WHIUBHIyAIbHBIC 3aTaHUS |
KOHCYJIbTaIH;

B ciryyae HEOOXOAUMOCTH UCTIOJIb30BAHUS B yueOHOM nporecce
YaCTUYHO/MCKIIIOUUTEIFHO JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH, OpTraHU3aIlHs
pabotsl [IIIC ¢ obyuaronumuca ¢ OB3 u uHBanugamu mpegycMaTpuBaeTcs B 3JIEKTPOHHOM
MH(POPMALMOHHO-00Pa30BaTENBHON Cpefie C YYeTOM WX HHIUBUAYAIBHBIX TMCHUXO(PH3MUECKUX
0CcOOEHHOCTEH.

Pazpabotunk Ve noueHT kadenpsr ®M, k.¢.-m.H. E.I'.Kananaukos

MOJIIUCH noivkHocts DO
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