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GakamaBpuaTa, MpOrpaMMaM CIEHMUAIMTeTa, MPOrpaMMaM MarucTpaTypel, YTBEPXKICHHOIO
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1. MECTO JUCLIHMITJINHLI B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMEBI

1.1. TpeOGoBaHus K NMpeIBaPUTEIBHON MMOATOTOBKE OOYYAIOUIMXCS, MPEIIICCTBYOIINE
U COMYTCTBYIOIIME JUCIUIUIMHBI, HA KOTOPBIX OCHOBBIBACTCS M3yYEHUE NAHHOW AUCIUTLIMHBL:
Maremarrka; ®u3rka (MeXaHUKa, YICKTPUUECTBO U MArHETH3M, OIITHKA).

1.2.  JlucuumuiMHbI, KypcoBbIe paOOTHI M MPAKTUKH, JUII KOTOPHIX OCBOCHHE JTaHHOUN
JMCIATUTMHBI HEOOXOIMMO KaK MPeIIIeCTBYOIIEE:

DNeKTpoHWKa W cxeMoTexHuka; KBaHTOBas W  ONTHYECKass  DJICKTPOHUKA;
Nudopmannonnas 6ezonacaocts BOJIC.

2. OIMMCAHUE JUCHUITJIMHDBI

2.1.  OOmas xapakTepucTuKa

HamumeHnoBaHue mokaszarens 3Ha4YeHHEe OKA3aTesl
HazBanue oOpa3oBaTeIbHON MPOTPaMMBbI 10.03.01. MudopmarmonHas 6€301macHOCTh
(ITpo¢uns:bezomacHocTh
ABTOMATH3UPOBAHHBIX CHCTEM)

udp 1 Ha3BaHUE B COOTBETCTBUU C b1.5.M2.5 AtomHasi 1 KBaHTOBas (PU3UKa
y4eOHBIM IJIAHOM

Yacte 00pa3oBaTeIbHON MPOTrpaMMBbl ba3oBas yacTp

KonnyecTBo 3aueTHBIX eAMHUIT / BCErO 4acoB 6/216

2.2.  Pacnpenenenue 4acoB 10 epuoaaM o0ydeHUs

OO011ee KOJIMYECTBO 4aCcOB
o
E CaMOCTOSI-
dopma g 8 5 - o
> | g JeKIu- | jJabopa- | MpaKkTH- | TEIbHOU opma
o0y4eHus 2 3 BCETO

s OHHBIX | TOPHBIX | YECKHX | paboThI + KOHTPOJIS

KOHTPOJIb
OuHas 3 6 34 34 34 114 216 JK3aMeH

3. LEJM JUCLUTUIMHBI

N3yuenre BaKHEUIUX MOHATHM U MOJEJIC aTOMHOW M KBAaHTOBOM (DM3HUKHU; MOTyUYEHUE
CTYJIEHTaMH TMpEACTAaBICHUS O MOCTaHOBKE 3a/ad B COBPEMEHHON (GU3MKE U METOJaX HUX
dbopmanuzanuu; GopMUpoBaHUE HEOOXOIUMBIX U IOCTATOUYHBIX 3HAHUHM M YMEHUH CTYICHTOB, JIJIs
IMIOHUMaHUs UMU SIBJICHUH U IIPOLIECCOB, KOTOPBIE IPOUCXOIAT B IPUPOJIE, TEXHHUKE.

4. KOMITETEHIIMN OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEI, X UH/IMKATOPBI
N INTAHUPYEMBIE PE3VIJIBTATBI ObYUYHEHU A

Komnerenmun WNHukaTopsl Pe3ynbTaTsl 00yueHus
OIIK-4. Criocoben | OIIK-4.1. OIlK-4.1.1. 3naeTr OCHOBHBIC (U3NUECKHUE
IPUMEHSTh Obnanaer SIBIICHUS M 3aKOHBI, TEPMUHOJIOTUIO U OCHOBBI
HE00X0IMMBbIE 0a30BbBIMU TEOpU aTOMHOM U KBAaHTOBOH (PU3HKH.
¢buznyeckue 3HAHUSIMU B OIIK-4.1.2. VYmeer npUMEHATb U3yUYEHHbBIE
3aKOHBI M MOZIeNIM | o0jacTu PU3MKU U | 3aKOHBI, TEOPUU U METOJIbI PEHICHUS K OTIMCAHUIO
JUISL peLIeHus 33134 | crnocoOeH pPa3IUYHBIX IPOLIECCOB, SIBICHUH U PELIECHUIO
podeCCHOHANILHON | MPUMEHATh UX Ul | 3a/a4
JESITEIBHOCTH pelieHus 3a1au
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npodeccCHoHATBLHOM
JeSTEIbHOCTH

OIIK-4.1.3. Ywmeer BbIOMpaTh ONTUMAIBHYIO
METOJIUKY TPOBEACHUS  IKCIEPUMEHTAIbHBIX
HMCCIICIOBAHNH,

IPOBOAUTH pacyeThl, NPABWIBHO OLIEHUBAThH
MOJTyYCHHBIE PEe3yJIbTaThl U IMPEICTAaBIATh UX B
yJI0OHOM JUIsl BOCHPUSITHS BHJIE.

S. ITPOT'PAMMA JJUCLHUAITJIMHBI

HazBanue teMbl

Kparkoe conepsxkanue TeMbl (BOIPOCHI TEMBbI)

Pasgen 1.

Mopenu aToma

Kpusuchnoe cocrostaue gusuku B KoHue 19-ro,
Haudaje 20-ro CTOJIETHSI.

Mopemu aroma (Tomricona, Pesepdopaa, bopa-
Peszepdopna).

Crnextp aroma Bogopoaa. ®opmyna I[lnanka.

JmaMeTpbl OpOHUT AJIEKTPOHA aToMa BOAOPOJa,
€ro CKopocTb, sHeprus. [loctosunas Punbepra.

OmneiT @panka u ['epna.
Henocratku monenu bopa-Pesepdopna.

KopryckyasipHO-BOJIHOBOH JTyann3m

dopmyna OHHIITENHA 1A
CpPEeIHEKBAPAaTUYHOW  (PIyKTyaluu  SHEPrUU
(bu3nuecKoil cucTeMBI.

I'nnoresa ne-bpoiinsa. Bonnsl ne-bpoiis.

CooTHollIeHHE HEOTPEIETEHHOCTEN
['eitzenbepra

VYpasuenue llpenunrepa

VYpasnenue llpenenrepa ero ananus. BonHoBas
dbyHKIHS.

OmniepaTopbl 3HEPrUU, UMITYJIbCA, KOOPJAUHATBHI.

BonnoBas ¢pyHKIIHS 2JIEKTpOHA aTOMa BOJIOPO/Ia,

€e 3aBUCHMOCTh OT KBaHTOBBIX ymcen N, I, m,
(u3nueckuil CMbICI KBAaHTOBBIX yuces. Opouranu
JJIEKTPOHA.

Oneir Tepna-I'epnaxa, aHamu3 pe3yJbTaTOB
OIIbITA, CIIMH MJIEKTPOHA.

DHeprus ClUH-0pOUTATHFHOTO B3aUMOICUCTBHS,
TOHKAsl CTPYKTypa CIEKTPa SHEPTHil 2JIEKTPOHA
aToMa BOJIOPOa, MOCTOSIHHASL TOHKOU CTPYKTYPHI.

I[BI/I)KGHI/IC 4aCTul B IIOTCHIIMAJIbHBIX
IOJIAX

JIBuKEeHME 4acTHIl B TOTEHIIMAIBHBIX MOJAX, UX
SHEPreTUYeCKUe CIEKTPHI, IBHKEHUE YaCTHUI]
Yyepe3 NOTeHIHaIbHbIN Oapbep. TyHHETbHBIN
s dext. Hynessie konebanmsl.

MHOFOSJ’ICKTPOHHBIC aATOMBI

Crnoxenue YTIIOBBIX MOMEHTOB B
MHOT'03JIEKTPOHHBIX aTOMaX.

Pacnipenenenue 3JIEKTPOHOB IO COCTOSIHUSM,
npuHuun [aymnu.

DONEeKTPOHHBIE OO0OJIOYKH U  T0I000JOUKH.
DnexTpoHHas KOHGUTypalus aroma.

Tabnuna MeHeneeBa, CBA3b JIEKTPOHHOTO
CTPOEHHSI ATOMA U €r0 XUMHUYECKHUX CBOMCTB.
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CrieKTphl U3JTy4eHUsl aTOMOB,
CIIEKTPaIbHbIC TEPMBI

CrnexTpanbHble TEPMBI aTOMOB, TIpaBuiIa XyH/Ia.

[IpaBuna oTO0pa, CIEKTPHI U3ITYUCHHS AaTOMOB.

CrexTpsl U3J1y4eHus: aTOMOB BOJIOPOJA U Feusl.

CrekTpbl M3Iy4YeHMs] ILEJIOYHBIX METAJJIOB,
KBAHTOBBIN e(eKT.

Mertoabl pacuera SHEpTUH MHOTO3JIEKTPOHHBIX
aTOMOB.

Pentrenosckue j1yuu

Pentrenosckue JIy4H, UX IIOJTYyYCHHE.

HenpepbiBHBII W JMCKPETHBIA  CHEKTPHI
PEHTI€HOBCKHX JIy4eH, 3aKoH Mo3in.

[Tpupona noriaoueHUs U pacCeUBaHUS
peHTreHOBCKuX Jyden. Oxe-addekr.

CroHTa"HHoe U BBIHYKACHHOC U3JIYUCHUC

CrnoHTaHHOE U BBIHYXKJEHHOE H3JIy4Y€HUE,
K02 punmeHTs DHHIITEHHA.

KBaHTOBBIE ONTHYECKHE TEHEPATOPHI: AKTUBHAS
cpena, CUCTeMa HaKadKu, pe30HaTop.

['enunii-HEOHOBBIN J1a3ep, cXemMa MepPeX0/I0B.

Mounexyiibt

Bupl n1BukeHU B MOJIEKYJIaX, SHEPreTUUECKUE
JIiarpaMMbl. DHEPTHS JUCCOLUALINH.
CrexTpsbl U3JIy4eHHS ¥ TOTJIOMIEHUS MOJICKYJL.

OcHOBBI (DUBHKH sI/Ipa U STIEMEHTAPHBIX
YaCTHI]

CaoiicTBa saep. Mojnienu saep v S1epHbIX CUIL.
PannoaktuBHbIe IpeBpanieHus saep. SAnepusie
peakiuu. [Jozumerpusi.

Knaccugukanus. XapakrepucTuku
3JIEMEHTAPHBIX YaCTHUILl. THUIIbI B3AUMOJIECUCTBHM.
OCHOBHBIE METO/JIbI DKCITEPUMEHTATBHBIX
HCCJIEIOBaHUH.

KBaHTOBBIE pactpenenenus

KBanTtoBas Teopusi CBOOOJHBIX IEKTPOHOB B
Mertaiie. Pacnipenenenune @epmu-/upaka.
®epmuonsl. Pactipenenenne boze-DiiniTeiina.

[IpuHIMIT HEPA3IMYMMOCTH KBAHTOBBIX YaCTHII.
KBaHTOBas 3aIlyTaHHOCTS.

6. CTPYKTVYPA U COAEPXXAHUE JUCIHUITIJIMHDBI

6.1. ®dopma oOyueHHs — O4HasA, Kypc — 2, ceMecTp — 3

HaumenoBanwust pa3ienoB u Tem Koumriectso 1acos
Jlexkn. | JlaGop. | Ilpakr. | CPC | Bceero

Paznen 1. 34 34 34 114 216
Mopenu atroma 4 10 4 8 26
KopmyckynsipHO-BOTHOBOM JTyaJIu3M 2 2 8 12
Ypasuenue lpeaunrepa 4 4 12 20
JIBr>KeHMEe 4acTHIl B TOTCHITHAIBHBIX MOJISX 4 4 12 20
MHOr03J1€EKTPOHHBIE aTOMBI 2 2 10 14
CriekTpbl U3ITy4eHHsI aTOMOB, CIIEKTpaJIbHbIE 5 8 4 10 24
TEPMBI

PeHTreHoBckue ayun 2 2 8 12
CHOHTaHHOE W BBIHYKJICHHOE MU3JTyUYCHHE 4 4 2 10 20
MouekyJibl 2 8 2 10 22




OCHOBBI (PM3UKH S7paA U HIEMEHTAPHBIX 4 4 14 99
YJaCTHIL

KBaHTOBbIE pacnpeeneHus 4 4 4 12 24
NTOI'O ITIO KOMITOHEHTY OIIOII 34 34 34 114 216

1. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) JULA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOUYHOU ATTECTALIUN

7.1.  KoOHTpOJIbHBIE BOIIPOCHI

Pazgen 1.

1.CpaBHuTENBHAS XapakTepucTUKa Moxeneid aroma Tommcona u  Pesepdopaa.
OKCIEpUMEHTAIBHOE MOATBEPKACHHUE IIJIAHETAPHONU MOJIEIH.

2. Mogens bopa-Pezepdopaa. Kakue 3aKoHbI 1e)KaT B OCHOBE 3TOM MOJ1en?

3. O6nacte npumenenus moaenu bopa-Pezepdopra, ee npoTHBOPEUUBOCTD.

4. 3anummre (OpMYIBl A DHEPTUHU, paanyca OpPOHTHI, CKOPOCTH W JJIUHBI BOJHBI
U3JIYYCHUS DIIEKTPOHA B aTOMe BOA0poa. Kakue BBIBOJIBI MOXKHO CAETIATh U3 ATHX (Gopmyn?

5. OnbiT @panka u ['epra. Kakue pesynbraTsl ObUTH OJTy4€HbI?

6. Ilpumenenue mozenu bopa-Pesepdopna nns onmucanust atoma Boaopona. Crextp
U3JIy4eHus, HepreTuueckas auarpamma aroma. Ilocrosnnas PunGepra. CrnekTpsl U3iaydeHus
M30TOIIOB BOAOPOJA.

7. ®opmyna DUHIITENHHA IS CpeIHEKBAIPATUUHON (IYKTyaluu SHEpruu (Hu3HuecKoin
CUCTEMBI.

8. I'mnoresa ae bpoiins, ocHOBHBIE cOOTHOIIEHUsA. BosHbl e Bpoiis.

9. CooTHomIeHNE HeonpeaeaeHHocTel | eizendepra, ero o0bsICHEHHE.

10. YpaBuenue lpeaunrepa. AIroputm ero noay4eHus.

11. BonnoBas ¢yHkuus, ee ¢usnyeckuil cmbica. BosnHoBas (yHKuMS C ydyeToM
cepruiecKkoil CHMMETPHUH JIEKTPUUECKOTO MOJIS.

12.0T KakMX KBaHTOBBIX YHCEJI 3aBUCUT aHAJTUTHYECKOE BbIPAKEHHE BOJHOBOW (PyHKIINU
atoma Bojopona? Uro Takoe snekTpoHHas opOutans? Kak dopma s1neKkTpoHHOH opOutanu
3aBUCHUT OT OpOUTAIBHOIO KBAHTOBOT'O yncia?

13. OmnsiT UlTepHa-I'epnaxa. CivH 27€KTpOHA, CIIMHOBOE KBAHTOBOE YHCIIO.

14. KakuMy KBAHTOBBIMM 4YHCIIAMU OIPEAETSETCSl COCTOSHHUE JJIEKTPOHA B aTOMeE
Bostoponia? Kakue 3Hauenus onu npuHumaror? Mx ¢puszndeckuii CMbICII.

15. CniuH-opOUTANIBHOE B3aUMOJCHCTBHE, TOHKAs CTPYKTYpa SHEPreTHUECKOTO CIEKTPa,
IIOCTOSIHHAs! TOHKON CTPYKTYPBI.

16. YrioBble MOMEHTBI UMITYJIbCA 3JIEKTPOHA (MEXaHUYECKUE U MAarHUTHBIE).

17. CnoxeHue yriioBbIX MOMEHTOB 2JIEKTPOHOB «JIETKUX» U «TSKEIIBIX» aTOMOB.

18. Pacnpenenenue 31€KTPOHOB B aTOME MO COCTOSIHUSIM. DJIEKTPOHHAsI KOHPUTypauus
aToMa.

19. Kak snexTpoHHast KOH(UTYpaIHs aToMa OMpeAesaeT ero PU3nIecKrue 1 XUMHIECKIE
cBoiicTBa?

20. IpaBuna otbopa. Hapucyiite cxemy 31€KTPOHHBIX MEPEXO0JI0B aTOMa BOJOpOJa C
yYKa3aHHMEM CIEKTPaJIbHBIX TEPMOB A n=1, 2, 3.

21. CnexktpanbHblii TepM aTOMa. YeM OH ompenensercs, IpaBuia ero 3arucH.

22. OCHOBHBIE METO/bI PACYETA SHEPTUU MHOTO3JIEKTPOHHBIX aTOMOB.

23. Yrto o0miero u 4eM OTIWYAETCSl aTOM BOJOPOJA U aTOMBI IISIOYHBIX MeTaioB. Kak
3Ta pa3HUILA CKA3bIBAETCS HA SHEPTUU OJJHOTO 3JIEKTpOHA?

24. ]IBuxkeHue JIeKTpOHAa B OJJHOMEPHOU MPSIMOYTOJIbHOM siMe ¢ OECKOHEYHO BBICOKMMHU
BEPTUKAJIbHBIMU CTEHKaMH.

25. TynnenbHbIH D PEKT.

26. PentreHoBckue myud. [lomydeHue pEHTTEHOBCKMX JIyuel, HENPEPHIBHBIM H
JIUCKPETHBIN CHEKTp Jyueh. 3akoH Mo3iu.
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27. Ilpupo/ia MOTJIOLICHNS M pAaCCEUBAaHUS PEHTTEHOBCKUX Jydeid. Oxe-2PPexT.

28. Knaccudukanus v xapakKTepUCTHKU 3JIEMEHTapHBIX YaCTHUILI.

29. Tunbl  B3aMMOJEHCTBUN  3JIEMEHTAapHBIX  YaCTHII. OCHOBHBIE  METOJBI
SKCIIEPUMEHTAIBHBIX UCCIIEA0OBAHUM.

30. Buapl nBmwKeHMH B MOJIEKyJaX, IpadUK MOTEHIMAIBLHOW SHEPIUU ABYXaTOMHOM
MOJIEKYJIbl, HEPTUS JUCCOLUAIUY.

31. CrexTp U3ayueHus: MOJICKYJIbI.

32. CHOHTaHHOE W BBIHY)KJICHHOE H3JIy4eHHE, KOI(POUIHMEHTH DWHINTEHHA, YCIOBHE
YCUJICHUS U3TYYEHHUs, CTIOCOOBI CO3/[aHNsI MHBEPCHON 3aCEIEHHOCTH.

33. OCHOBHbIE 3JI€MEHTHl ONTUYECKUX KBAHTOBBIX reHepartopoB. [lpunuun paboThl,
KOHCTpyKLUs, cxema nepexonos He-Ne nazepa.

34. OcHOBHbIE XapaKTEPUCTUKU sJipa (COCTaB slIep, MaCCOBOE YHUCIIO, SJCKTPUUECKUNA U
OapuOHHBIN 3apsiibl, 3HEPTUS CBSI3U, PAJUYC). CIIMH, MATHUTHBII MOMEHT, YETHOCTD, AUIOJIbHBIN
U KBaJ[PYIOJIbHBIN 2JIEKTPUYECKUE MOMEHTHI, H30TOMMMYECKUN CITUH

35. OcHOBHbIE XapaKTEPUCTUKH Spa (CIIMH, MATHUTHBIA MOMEHT, YETHOCTb, TUIOJbHBIN
Y KBaJ[PYIOJIbHBIN 2JIEKTPUYECKUE MOMEHTBI, U30TOMMMYECKUN CIIHH).

36. Knmaccuduxanus simepasix Mmozeneil. OCHOBHBIE MOJICIH Spa.

37. KBanroBasi Teopusi cBOOOJHBIX 3JEKTPOHOB B MeTaiie. Pacmpenenenue depmu-
[upaka. PepMHOHBL.

38. Pacnipenenenne bo3e-DiiHInTelHA.

39. OCHOBHBIEC XapaKTEPUCTHKH SICPHBIX peakiyii. MexaHU3Mbl SAEPHBIX PEaKIUH.

40. S nepubie cuisl. FIX cBoiicTBA.

41. 3akoH paauoakTHUBHOrO pacmana. Anbda-pacman, Oera-pacraj, ramMmma-u3IydcHHE
anep.

42. XapakTepucTrKa anb(a-u3IydeHus: 1 ero B3auMOJICHCTBHE C BEIIECTBOM.

43. XapakTepucTuKa OeTa-u3JIy4eHHUs U ero B3auMOAECHCTBHUE C BEIIECTBOM.

44, XapakTepucTrKa raMMa-u3IyueHus U €ro B3auMOJICHCTBHE C BEIIECTBOM.

45. MeTtoasl perucTpaluu SACpHbIX 4acTull. ['a3opa3psiHble JETEKTOPHI.

46. CUUHTWUIAIIMOHHBIE IETEKTOPHI.

47. IlomynpoBOTHUKOBBIE JETEKTOPHI.

48. TIpyHIMTT HEPa3IMYMMOCTH KBAHTOBBIX YaCTHII.

49. KBaHTOBas 3allyTaHHOCTb

50. Exuaunst u3mepeHust 103 00Ty4YeHUsI M aKTUBHOCTH HCTOYHHKA SJICPHOTO U3TYICHUSI.
3amuTa OT MOHU3UPYIOIIUX U3ITYyYEHHUH.

7.2.  OO0paser colepaHHsg 3K3aMEHAallMOHHOro Owsera (MpU HAIWYMM 3K3aMEHa I10
JUCIUIINHE)
JIoHEeKH roCyJapCTBEHHBIN YHUBEPCUTET
®U3UKO-TEXHUUECKOTO (haKyIIbTeTa
Kadenpa paanodpusuku 1 nHHOKOMMYHHUKALIMOHHBIX TEXHOIOTUN
[Iporpamma Beicuiero oopa3zoBanusi  [Iporpamma GakanaBpuata

Hanpasienne noarorosku 10.03.01 WNndopmanronnas
0e30macHOCTb

ITpoduiib NOArOTOBKM besonacHocTh
ABTOMATH3UPOBAHHBIX CHCTEM

dopma o0yueHus Ounas

Cemectp Tpernit

JlucuumuinHa ATOMHAas ¥ KBaHTOBasl (pu3mka

DK3aMeHanoHHbINA orter Ne 1

1. Mogens bopa-Pesepdopna. Kakue 3akoHbI J1€XaT B OCHOBE ATOM MOJEITH?
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2. JIBIKEHHE 3JIEKTPOHA B OJAHOMEPHOW MPSMOYTOJBHOW siME C OECKOHEYHO BBICOKHMMH
BEPTUKAIbHBIMU CTCHKaMH.

3. CrnoHTaHHOE ¥ BBIHYXAEGHHOE U3Iy4YeHHe, KodhduuumeHTsl ODHHIITENHa, YCIOBHE
YCUJICHUS U3JIy4YEHHUs, CIIOCOObI CO3JJaHHsl MHBEPCHON 3aCEIIEHHOCTH.

VTBepkIeHO Ha 3acefaHuM Kadeapbl paauopU3MKd M HH(POKOMMYHHMKAIMOHHBIX
TexHoJ0rui, nporokos Ne 14 ot 21.02.2024 r.

3aBenyronuii kKageapoit B.B. [lanmiios

DK3aMeHaTop T.B. benuk

B cliydya€ BCACHUA yqe6Hor0 mponecca ¢ HUCIOJIb30BaAHUEM DJICKTPOHHOI'O O6y‘IeHI/I$I n
JUCTaHIIMOHHBIX 06pa3OBaTeJII>HI)IX TGXHOJIOFI/II\/JI, COACPpIKaHUC Ooujera MOXKET OTJIMYATLCS OT
MMPUBCACHHOI'O.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYVUAIOT ObYHAIOIIUECA

OOmiast orleHKa 3HaHUI O0YYAIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs 1o 100-0ammpHON
HIKajle MCXOJd M3 MaKCUMyMa, MpHBEIEeHHOro B Tabiuue Huxke. OpraHu3allOHHO-ydeOHas
paboTa B ayAMTOpUHU OIICHWBAETCS HA OCHOBE TAKMX KPUTEPUEB KaK IOCEIAeMOCTh 3aHSATHH,
aKTHBHOCTh BO BpeMs IPOBEICHHS JIEKIMOHHBIX W MPAaKTHUECKUX 3aHATUH (ydyacTue B
00CYXJJEHUH TEKYIETO U IIPOIICHHOr0 MaTepraa, pelieHue 3aaad 1 T.11.).

8.1. Cemectp 3

Howmepa pazgenos Bunsr padot Maxcnmanbroe
KOJIMYECTBO OaJIJIOB

OpraHu3annoHHO-y4eOHas paboTa B ayIUTOPHH 10

1 CamocTosiTenpHas paboTa 10
JlaGopaTopHble padoThI 30

UTOT'O 50
DKk3aMeH 50
OO0t UTOT 32 CEMecTp 100

CooTBETCTBHE 0AIIIOB OLICHKC

O1ieHKa 110 NATHOAJUILHOM IIKaJIe
KonnuectBo 6aninos "
s 100 ECTS | DOxzamen, nuddepeHunpoBaHHBIN 3auer
3a4eT

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xoportio 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBIETBOPUTEIHHO ATTeHO
35-59 FX HE 3a4TEeHO

0-34 = HEYJIOBIETBOPUTEIHHO e 3aTeH0

9. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE YUEBHOI'O [TPOLECCA

VYueOHblie 3ansaTHs TpoBoasaTcs B 4-m kopryce Joul'Y (1. [loneuxk, np. Tearpanbhsiid, 13).
Jlis mpoBeneHus JEKIHMOHHBIX 3aHATUH TpeOyercss ayauTopusi, 000pylIOBaHHAs MEJIOBOH WM
MapKepHOH JT0CKOU, MyJIbTUMEIUHHBINA TPOEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT y4eOHOH Mebenu
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JUI CTyJIEHTOB, pabouee MECTO IpernojaBaTels, BbIXOA B VHTepHET — NPOBOJHOW WM C
ucnoip3oBanreM Wi-Fi. [lns mnpoBeneHust 71a0OpaTOpHBIX 3aHATHH TpeOyercss ydeOHas
naboparopus, yKOMILUIEKTOBAaHHAS HEOOXOAUMBIM 000PYI0BAHUEM.

JInst camocTosTenbHOW pabOThl HMCIOJB3YIOTCSI TEKCTOBBIE M AJIEKTPOHHBIE PECYPCHI
Hayunoii OubimoTexkn yHUBEPCUTETA U IPYTHX JCKTPOHHBIX OMOIMOTEYHBIX 0a3 TaHHBIX.

[lpy w3y4YeHHMM AMCHMIUIMHBI MOTYT IPHUMEHATCS JJEKTPOHHOE OOy4deHHEe U
JTUCTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.

[Tpu ncmosb30BaHUM AUCTAHIIMOHHOTO 00Pa30BaHMS OCYIIECTBIISIETCS TEKYIINH KOHTPOJIb
3HaHUH O0YydYaroImMXCs Ha OCHOBE TECTUPOBAHHS M MPOBEPKU PE3YJIbTATOB CaMOCTOATEIBHOM
paboTHI.

10. PEKOMEHIAYEMAS JIMTEPATYPA

10.1. OcHoBHas nHuTEpaTypa

1. [nonbckuii, 3. B. Atomuas ¢usuka: Yueb. mocobue 1yt CTyIeHTOB By30B: B 2
T. T. 1: BBenenue B aromuyro ¢pusuky / J. B. llImonsckuid. - 8. u3a. — C.-I1.: MU3garenscTBo Jlanb,
2021. - 560 c.

2. [monbckuii, D. B. AToMHas ¢pusnka: Y4ed. mocodue aiist CTYJSHTOB By30B: B 2 T.
T. 2: OcHOBBI KBAHTOBOI MEXaHHUKHU U CTPOEHUE IEKTPOHHOU 00onouku / J. B. llInonsckuii. - 6.
n3a. — C.-11.: U3parenscTBo Jlann, 2022. - 448 c.

3. Cagenbes, 1.B. Kypc obmieit pusuku. T. 3. KBanToBas ontuka. ATomHast pu3mka.
®dwusuka TBepaoro Tena. dusnuka aToMHOTO s1pa u aeMenTapubix yactull Teker / 1.B. CaBenbes.
— CIIo. JIansb, 2016. — 406 ¢

4. [IpakTukym mo atomMHOW ¢(usuke: [Yueb. mocodbue st (u3. CIEHHaTBLHOCTIM
By30B / B. b. ABpamenko]; [Tox pen. JI. . Kucenesckoro. - Munck: YauBepcutetckoe, 1989. —
173 c.

10.2. JlomonHUTENBHAS JIATEPATYPA

S. CuByxuH, J1. B. O6muii kypc ¢pusuku: [ Yuebd. nocobue s Gpus. crnennanbHOCTeR
By30B: B 5 T.]. T. 5: AtomHas u sinepHas ¢pusuka, / [I. B. CuByxus. - M.: ®usmaraur, 2020. - 784
c.

6. [IpakTukym mno sgepHoil ¢usuke: VYueOd. mnocoOue ans CTyIEHTOB (us.
cneuuanbHocTelt By30B / M. A. AntoHoBa, A. H. bosipkuna, H. I'. T'onuaposa u ap. - 4-e usz. -
M.: U3n-Bo Mock. yH-Ta, 1988. - 199 c.

7. Uponos, N.E. KanroBas ¢usuka. OcHoBHble 3akoHbl Texct /M.E. Uponos. — M.:
bunowm. Jlaboparopust 3Hanumii, 2010. — 256 c.

8. MareeB, A.H. Aromnas ¢usuka Texct / A.H. MareeB. — M.: Onuxc: Mup u
obpazosanmue, 2007. — 430 c.

9. Hlupoxos, F0. M. fAnepnas ¢usuka: [Yued. nocodue ans yu-ros] / FO. M. Illupokos,
H. I1. FOnun. - M.: Hayka, 1972. - 672 c.

10.  CoOopnuk 3amau no obmemy Kypcy ¢pusuxu: B 5 1. Tom 5: Aromnas ¢usuka.
®dusnka aapa u aneMeHTapHbix dactull / B.B. CuByxun u ap. — M: @usmatiur, 2006. — 184 ¢

11. NHO®OPMAILMOHHBIE PECYPCBI

1. HaumonanbHasi  3jiekTpoHHasi  OuOauorexka  (HOB): benepanbHas
rocynapcTBeHHas uHpopmannoHHas cuctema / MunucrepctBo Kynetypelr P®; Poccuiickas
rocyaapcTBeHHas Oubnmoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obparmenus:

01.09.2023). — PexumM jmoctymna: cBOOOHBIN, moanmucka. HeoOxoquma ycTaHOBKA MTPOrPaMMHOTO
oOecrnieueHus. — TeKCT: AIEKTPOHHBIN.


https://rusneb.ru/
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2. eLIBRARY.RU: nayunas snekrponHas 6ubianoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara o6pamenus: 01.09.2023). — Pexxum mocTyma: s aBTOPU30B.
IIOJIb30BaTENEe. —TEeKCT: dJIEKTPOHHBIMN.

3. Hayunas »nexrponHass Oubnmoreka «KubepJlenunkay»: caiit / Accoumanms
«OtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryma:
CBOOOIHBIN. — TEKCT: 3JEKTPOHHBIMN.

4. DNeKTPOHHO-ONOIMOTeYHAs cucremMa «JlaHb»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum gocTyma: Ajis aBTOPHU30B.
[IOJIb30BaTeseH. — TEeKCT: 2JIEKTPOHHBIMN.

5. 9BC KOpaiit: >nmekTpoHHas OMOIMOTEYHas cucTema: caiT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum goctyna: Jiist aBTOPU30B.
oJib30Batreseil. — TeKCT: 3JEeKTPOHHBIM.

6. DiieKkTpoHHO-0ubIuoTeunasi cucrema Jloul'Y: caiir / ®I'BOY BO «lonl'Y». —

Jouenk, 2016- . — URL: http://library.donnu.ru/ (mara oOpamenus: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOHBIN. — TEKCT: 37EKTPOHHBIN.
7. DJIeKTpOoHHbII KaTajgor Hayunoii 6ubmmorexku Jlonl'Y: pasnen caiita / Hb

Houl'Y. — Tekcr: snextponnsiit / DBC Jdoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata o6pamenus: 01.09.2023). — Pexxum qocTyna: MoucK CBOOOIHBIHN, AIEKTPOHHbBIE TOKYMEHTBI
— 15 monb3oBarened JJonl'y.

8. duexTponnblii apxuB Joul'Y: pa3aen caiita/ Hb Jlonl'Y. — TekcT: 31eKTpOHHBIN
// 9BC HouIl'V: caiit. — URL: http://repo.donnu.ru/ (mata obpamenus: 01.09.2023). — Pexxum
JOCTyTa: CBOOOIHBII.

12. I[TPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kopnoparusnas nuuen3us oY Ne 46484614)

2. Microsoft Office (koprnopatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark asist BeIcIHX yueOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensun GPL, Apache,
BSD n1s1 cB0OG0JHOTO IPOrpaMMHOTO 00ECTIEUEHHUS).
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