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1. LENU U 3AOAYU OCBOEHUA AUCLIUN/INHDI

1.1 Llenb ocBOEHMA AUCLUUNANHDI:

Llenbto ocBOEHUA AMUCUUNINHDI ABAAETCA U3ydeHMe GyHAaMEHTabHbIX 3aKOHOB GU3NKN aTOMa,
3HaHMe KOTOPbIX HEOH6X0AMMO B ByayLLeM NPU NOCTAaHOBKE M pelleHUn NPodeccUoHasbHbIX
33434, a TakXKe Ana NpodecCMoHaNbHOIo M IMYHOCTHOTO Pa3BUTUA.

1.2 3agaum 0CBOEHUS AUCUUNAUHBI (MoaynA):
— TeopeTuyeckoe mlydyeHue GyHAAMEHTANbHbIX PUINYECKUX 3aKOHOB;
— OCBOEHME METOAMK W3MepeHWn U 06paboTkM ux pesynbtatoB B JabopaTopumax
dM3nYeCcKOro NPaKTUKYMa;
— YMeHMe TMNPUMEHATb 3aKOHbl ATOMHOM OM3MKM NpU  peweHun PuUsnyecknx u
o6 LLeMHKEeHepPHbIX 334au4.

2. MECTO AUCUUNAUHDI B CTPYKTYPE OEPA30BATE/IbHOM NPOrPAMMDbI

YyebHan gucumnanHa «dur3mKa cneumnanbHan (aTomHas)» BKAKOYEHA B 06A3aTe/IbHbIN
nepeyeHb AMCLMNANH B paMmKax 6a3oBoi yacth baoka 1 (61.6.20), yctaHoBneHHoro ®roC BO, u
aBnseTca ob6s3atenbHOM Ana Bcex Nnpodunen HanpasaeHma nogrotoskn 13.03.01.

AvcumnanHa 6asmpyeTca Ha U3yYeHUN CNeayrowmx ANCUMNANH: GU3NKa,
MaTeMaTUYeCKUI aHaM3, MaTeMaTUKa, aHAIMTUYEeCKasa reoMeTpua U InMHenHas anrebpa,
06bIKHOBEHHble aAnddepeHLmanbHble ypaBHEeHNUA, Teopus GYyHKLUM KOMMINEKCHOTO NepeMeHHOro,
TEeopus BEPOATHOCTEN M MaTeMaTUYeCcKan CTaTUCTMKA.

OncumnnnHa «dusmKka cneymanbHasa (aTomHan)» ABAAETCA OCHOBOMOAratwLen ana
N3yYeHUs CneayroLwmx ANCUUNANH: AaepHan Gusnka, pUsMKa AaepHbIX PEaKTOPOB.

3. KOMNETEHUWU OBYYAIOLLLEFOCA, POPMUPYEMDIE B PE3Y/IbTATE OCBOEHUA
AUNCUUNAUHBI (MOAYNA)*
Tabanua 1 — dopmmuposaHue KOMMETEHUNN AUCLUUNANHAM

HauMmeHnoBauue CemecTphbl, GOPMUPOBAHUS TUCIUTLTHHEL

S (1)0 - HIX Kommnerenmu 6epyres u3 Y4eOHOTo 1miiaHa
AUCHUILINH, QOPMUP YOI TIO HATIPABJIEHUIO MOATOTOBKH OaKaTaBpa

KOMIICTCHIIUIO /crienanucTa/MarucTpay

COBMECTHO 112|345 |6 |7 |8

Xumus OIIK-2

Hauepmamenvnas ceomempus u unocenepnas epaguxa OIIK-2

Mamemamuuecxuit ananuz OIK-2

Ananumuueckas eeomempus. Jlunevunas aneeopa OIIK-2

Obviknogennvie ougpepenyuanvuvie ypasuenus OITK-2

Teopus pynxyuu xomniexcrnoeo nepemerno2o OIK-2

Teopus seposimnocmett u mamemamuyeckas cmamucmuxa OIK-2

Qusuxa OIIK-2

Komnwvromepnas epaguxa OIIK-2

Ipuxnaonas ¢usuxa OIIK-2

Teopemuueckasn mexanurxa OIIK-2

Mexanuxa sxcuoxocmu u 2aza OIIK-2

Texnuueckas mepmoOUHaAMUuKa
OIIK-2

Hempaouyuonnvie u 60306H06151eMble ucmoynuxu suepeuu OIIK-2




Mamemamuueckue memoovl MOOETUPOBAHUA PUULECKUX NPOYECCO8
6 HUP OIIK-2

Onexmpomexuuxa u snekmponuxa OIIK-2

Tennomaccoobmen 6 snepeemuueckux ycmanosxax OIIK-2

Hoepnas ¢uzuka
OIIK-2

Quzuxa s0epHuix peakmopos OIIK-2

DrcnepumenmanbHvle Memoowl ucciedosanus OIK-2

Iloozomoeka k npoyedype 3auumvl U 3auuUma 6blNYCKHOU
keanuguxayuonrou pabomol. OIIK-2




MEPEYEHDb NNAHUPYEMBbIX PE3Y/IbTATOB OBYYEHMA MO ANCUNNIMHE, COOTHECEHHbIX C NTAHUPYEMbIMW PE3Y/IbTATAMW OCBOEHUA

on
Tabnuua 2 — MepeyeHb N1aHUPYEMbIX Pe3ynbTaToB 06yYeHUA N0 AUCLMUMINHE, COOTHECEHHbIX C M1aHUPYEMbIMM pe3ybTaTaMMn OCBOEHMA
Kox n Konx n HamMeHoBaHM¢ OueHo4YHbIE CPEACTBA
HHIHKATOPA Ipome:xkyTO
HAaUMCHOBAaHUEC HJIaHpreMbIe pe3yJdbTaThbl Oﬁy'{eHI/Iﬂ o AMCUMIIJINHE TeKyHIerO o
JOCTUKCHUSA YHOU
KOMIIETCHIIUA KOHTPOJIA
KOMIIETCHIMHU aTrecranmmu
OIIK-2 CnocobeH MNOIIK-2.1 Ipumenser 3HaTh. ~ 6a30BBIE YMerb. ~ NPUMEHSATD Baagers: ~ METOgAMU Oo6cyxnenue | Borpocsr
IPUMEHSTD (duzMKOMaTeMaTHIECKuil | 3aKOHBI B 06JIACTH OCHOBHBIE 3aKOHEI AHATM3a W MOJICTIMDOBAHNS | perrieHuil JUISL YCTHOTO
COOTBETCTBYIOIIUI anmnapar npu peleHUu €CTECTBEHHO — €CTECTBO3HAHUSA U METOAbI | MPHU peHICHUN 3a1au co6eceI[OBaH
buzuKo- COOTBETCTBYIOLIMX HAay4HBIX JMCLIUIUIMH | MaTeMaTHYECKOro aHalu3a | MPEIIOKEHHBIX 3a1a4. ’
MaTeMaTHUEeCKHi HpodecCUOHATBHBIX ~ OCHOBHbIC IS PeIeHNUs BBIOPaHHBIX usi: OUIIEThI
annapar, METO/Ibl 3a71a4. XapaKTepUCTHKH Po(heCcCHOHANBHBIX MIPOU3BOJIBHEI | (25 6uneToB)
aHanusa u €CTECTBEHHO — 3ajau. M 00pazom u3
MOI[CHI/IpOBaHI/Iﬂ, Hay‘-lHOﬁ KapTI/IHI)I pagpa60TaHH
TEOPETHYECKOTO U MHpa.
OKCHEPUMEHTAILHOTO OTO Makera.

HCCITeTOBAHUS TIPH
peleHuu
npo¢heCcCHOHATBHBIX
3aj1ad.

HOIIK-2.2 Victionms3yer
METO/Ibl aHAJIN3a U
MOJICITUPOBAHHMS
TEOPETUUECKOTrO U
9KCIIEPUMEHTAIIBHOTO
HCCJIEJOBAHHUS TIPH
peleHuu
npohecCHOHATBHBIX
3aj1ad.

3HaTh: ~
COBpPEMCHHBIC
WHPOPMALHOHHBIC
TEXHOJIOTHH,
HCTIONBb3YeMBIE TIPH
o0OpaboTke u aHanu3e
SKCIEpPUMEHTAIbHOU
U TEOPETUYECKOM
(busndeckoi
nHpOpMALIAA ~
OCHOBHBIE CIIOCOOBI
0b6paboTku
nHpOpMaIN

YMmersn: ~ IpUMEHSTH
MaTeMaTHYECKUE METO/BI,
(hu3nuecKue 3aKOHBI U
BBIUUCIIUTEIbHYIO TEXHUKY
JUISL pELICHHUS]
IIPAKTUYECKUX 3a7a4

Baanerb: ~ OCHOBHBIMU
3aKOHaMU
€CTECTBO3HAHMS,
METOaMHU aHaJIN3a 1
MOJIETTUPOBAHUS
TEOPETUYECKUX U
3KCHepI/IMeHTaﬂbHLIX
HUCCJIEIOBaHUM JIJIsI
peuenus
npodeccrnoHaTbHBIX
3a1a4.




4. CTPYKTYPA U COAEPXAHUE AUCLIUN/TIUHDI

4.1 PacnpegeneHue TpyA0EMKOCTU AUCUMUN/IMHDBI MO BUAAM paboT No cemecTpam

Ob6wwan TpyA0EMKOCTb ANCUMMINHBI cocTaBaseT 3 3a4.ea. 108 yaca, pacnpeaeneHue
yacos no Bugam paboT no cemecTtpam npeacrasneHo B Tabaumue 3.

Tabnuua 3 — PacnpeneneHune Tpyg0EMKOCTU ANCUUNIUHBI NO BUAAm paboT no cemecTpam

TpyroéMKoCcTh B Hyac

Buj yueOHoit padoThI Bcero gac.
5 cemecTp
®opmaT u3ydeHusi TUCHUTLTHHBI C MCIOJIb30BaHHEM
AJIEMEHTOB JICKTPOHHOTO
oOyueHus
OO6mas Tpy106MKOCTb JUCIUTUINHBI TI0 Y4eOHOMY IIJIaHy 108
1. KonrakTHas pa6ora: 58
1.1. AynutopHasi paboTa, B TOM 4HcJIe: ol
3aHATHUSA JeKIIMOHHOTO THMa (JI) 17
3ansTus ceMunapcekoro tuna (I13-cemunapel, npaxT. 3aHATHS U 1) 17
naboparopusie padbots (JIP) 17
1.2.BHeayiuTopHas, B TOM YHcJe 7

KypcoBas pabdota (mpoekt) (KP/KII) (koHcynbranus, 3ammuTa)

TEKYIIHA KOHTPOJIb, KOHCYJIbTAIIMHU T10 TUCITUTUIHHE 2
KOHTaKTHas paboTa Ha mpomexyTouyHoM KoHTpose (KPA) 5
2. CamocTrosiTesabHas padora (CPC) 23

pedepat/scce (MOAroTOBKA)
pacuérHo-rpaguyeckas padora (PI'P) (moaroroska)
KOHTpPOJIbHAs paboTa 8
kypcoBas pabota/mpoekT (KP/KII) (moaroroska)
CaMOCTOSITENTFHOE U3yYSHHE Pa3JIeIOB, CAaMOIIOATOTOBKA
(mpopa0oTka 1 TOBTOPEHME JIEKIIMOHHOTO MaTepuaia i MaTepuana
y4eOHUKOB U Y4eOHBIX TOCOOUH, MOATOTOBKA K TaOOPATOPHBIM U
MPAKTUYECKUM 3aHATHUSIM, KOJUIOKBUYM U T.1I.)

ITonroroBka K sk3aMeHy (KOHTPOJIb) 27
[ToaroroBka k 3a4€Ty/ 3a4€Ty C OIIEHKOMN (KOHTPOJIH)

15




4.2 Copep’KkaHue gUCUMNNUHDI, CTPYKTYPMPOBAHHOE NO TeMaM

Tabnunua 4.1 — CopeprkaHne gUCLUNANHDI, CTPYKTYPUPOBAHHOE NO TeMaM A CTYAEHTOB O4HOro obyyeHums

IInanupyembie Buasbl yue6Hoii padoTsl (4ac)
(KOHTpOJIMpYyeMble) KouTakTHas pa6oTa PN HaumeHnoBanue Peanuzaumsa B | HaumenoBanue
pe3yJbTaThl & - 8 HCIO0JIb3yeMbIX paMkax pa3padoTaHHOIO
ocBoeHms: koa YK; =Y AKTHBHBIX H IpakTuyeckoii | JJIEKTPOHHOTO
OIIK; IIK u Haumenosanue pasienos, Tem = 3 58 8 Bin CPC HHTEPAKTHBHBIX NMOAT0TOBKH Kypca
; = 8 o £ sE P " P
HHANKKATOPBI g &2 2 :- E o0pa3oBaTelbHBIX | (TPYAOEMKOCTh | (TPYI0€MKOCTh
JAOCTHKEHUS = = = = = TEeXHOJIOTHii B Yacax) B Yacax)
KOMIIETCHIUI1 = Q ©
5 cemecTp
OIIK-2 Pa3gen 1. KopnyckoJisipHO-BOJTHOBOM AyaJIN3M IoxaroroBka k Jlexuun,
HNOIIK2.1 JIEKLIUSAM U VYcetHOE
NOIIK-2-2. Tema 1.1KBanrosbie cBoiicTBa 2,0 20 |05 MPAaKT.3aHATHAM | 00CYXKIeHHE
3JIEKTPOMATrHUTHOI 0 U3J1yYeHUs [6.1] METOJIOB PEIICHUS
TemnoBoe nznyueHue. Potorddexr. 3amau.
TopMoO3HOE PEHTI€HOBCKOE
U3JIyUYeHHeE.
Tema 1.2A1om Pesepdopna- 1,0 20 105
Bopa.
Snepnas monens atoma. IlocTynaTsl
Bbopa. OnbiTel @panka — 'epua.
Tema 1.3 Boanosble cBoiicTBa 2,0 1,0 | 1,0
YacTuil.
T'unoresa ne-bpoins. [puHumn
HEOIpe/IeJICHHOCTH.
JlaGopaTopuas paGoTa Ne4-2 2,0 1,0 IoxroroBka [IpoBenenne
Wzyuenne sBaenus poroaddexra. 1.p.[6.2] SKCIEpUMEHTA KaK
JlabopaTopHnas pagora Ne 3-1 3,0 1,0 IoxroroBka k Ha J1a00paTOPHBIX
Omnpenenenue nNepBoro NOTEHIKANA 1.p[6.2]. YCTaHOBKaX, TaK U
BO30YIK/IEHHsI aTOMOB METOJIOM C TMOMOIIBIO
Dpanka-I'epiia KOMITBIOTEPHOTO
JlaGoparopHas pagora Ne 4-6 2,0 1,0 [MoaroroBka k MO/JICITUPOBAHMSI.
Dddext Kommnrona n.p[1.2]. VYerHoe
o0cyxaeHune
Ppe3yJbTaToB
9KCIIEpUMEHTa U
MOJIOKEHUN




ILmanupyemere Buanl yue6Hoii padoTh (4ac)
(KOHTpOIMpYeMBbIe) KonrakThas pa6ora s 5 HaumeHoBanue Peanuzauusi B | HanmenoBanue
pe3yJibTaThl A - g HCIO0JIb3YEeMbIX pamkax pa3padoTaHHOrO
ocntgﬁyllg: 111c10<11 VK; HauvenoBanHe paseion, Tem = o E £ Bux CPC AKTUBHBIX U IMpakTuyeckoii | IJIEKTPOHHOrO
5 " = - 3 S e e HHTEPAKTHBHBIX MOJArOTOBKH Kypca
HHAMKKATOPBI g § 2 é§ == 2 :- q:,( 00pa3oBaTelIbHBIX | (TPYA0EMKOCTH | (TPYI0EMKOCTD
AOCTHKEHHUST & S = S8 = g = = TEeXHOJIOT Hii B Yacax) B Yacax)
KOMIIeTCH M I = = Q ©
TEOPHUH IO TEME.
PaGora no ocBoenuio 1 5,0 70 150 |50
pa3saeja:
pedepar, 3cce (Tema)
pacuérHo-rpadpuueckas padbora
(PI'P)
KOHTPOJIbHasA padoTa
Hroro no 1 paznery 5,0 7,0 50 |50
Pa3nen 2. YpaBuenue LIpénunrepa. KBantoBanue [ToaroroBka x Jlekmuu,
JIEKIIUSIMHU U VYcrHOE
Tema 2.1. Ksanrosanue. 20 20 120 IPaKT. 3aHATHAM | 00CYXJICHHE
BOH.I.{OBaH GbyHkiws. YpaBHeHHE [6.1] METOJIOB PELICHHs
Ipénunrepa 3a/ay.
Tema 2.2. Pemenne Ypasuenus | 2,0 20 |30
IIpénunrepa.
Yactuna B IpAMOYToJILHOM sSIME.
[ToTeHnmanpHbIH Oapbep.
JlaGopaTopHas paGora Neq-10. 4,0 IMoaroToBka IIposenenue
W3yueHune cnekTpa aTomMa BOJ0po/ia n.p. [6.2] IKCIIEPUMEHTA KaK
Ha 1abopaTopHOit
YCTaHOBKE.
VYceTHoe
o0cyxeHue
pe3yibTaToB
9KCIIEPUMEHTA
TOJIOKEHUM
TEOPHH TI0 TEME.
Pabora mo ocBoeHmIo 2 pa3ziea: 40 4.0 40 |50
pedepar, 3cce (Tema)




IInanupyemsbie
(KOHTpoOJIMPYyeMBbIe)
pe3yJbTaThl
ocBoeHus: koa YK;
OIIK; IIK n
HHIUKKATOPbI
AOCTHKCHHUS
KOMIIeTeHI U

Buabl yuednoii padors! (dac)

KonraxrtHasi pa6ora s o HaumenoBanue Peanuzanusa B | HammenoBanue
= « g HCIOJIb3yeMBIX pamkax pa3padoTaHHOrO
Haumenosanne pasie1os, Tem § = B ] E é E’ Bux CPC AKTUBHBIX U IIpakTnyeckoil | DJIEKTPOHHOIO
= =, 2 2% = HHTEePAKTHBHBIX MOATOTOBKH Kypca
g S ZSE = g g :- 5 o0pa3oBaTe/IbHBIX | (TPYAOEMKOCTh | (TPyAOEMKOCTH
& S =8 <2 :% % TEeXHOJIOT Hii B 4acax) B Yacax)
= < =" 3 = =
= = Q ©
pacuérHo-rpadguyeckas padora
(PI'P)
KOHTpOJIbHasi padoTa
Hroro no 2 paznerxy 40 40 40 |50
Pa3nen 3. ®uzuka atomoB IToaroroska x Jlexmun,
JIEKLIUSIM U VYcerHOE
MPaKT. 3aHATUAM | 00CyXIeHHE
[6.1] METOJIOB PEIICHUS
Tema 3.1 dueprus u Boamnossie | 2,0 10 |20 Hoxaroroska k 3anaq.
¢yHkuuu aToma Bogopoaa. JICKIHAM 1
Pewenue ypasuenus Llpéaunrepa IIPAKT. 3aHATHAM
JUISL aTOMa BOJIOPO/IA. [6.1]
DHEpPreTUYecKuil CeKTp.
Mexannueckuii 1 MarHUTHBIN
MOMEHT.
Tema 3.2. Myastumiernocrs | 2,0 20 |15
CIEeKTPOB aTOMOB.
CrieKTpbI IIeTOYHBIX METAJUIOB.
CnuH.
Tema 3.3. Arom B maruurnom| 2,0 2,0 1,5
noJe.
MHOT03J1eKTPOHHBIE aTOMBI. D deKT
3eemaHa.
Tema 3.4. Camonpouspoasnoe | 2,0 1,0
W BBIHY:K/IEHHOE H3JIyYeHHe.
Jlazepsl. MosnekyJisipHble CIEKTPbI
JlabopaTopHnasi padora Ne 4-5 4,0 IoxroroBka k IIposenenune
W3yyeHne aTOMHBIX CHIEKTPOB JIBYX- n.p. [6.2] 9KCIIEpPUMEHTa C
1 TPEXBAJICHTHBIX JIEMEHTOB. TTOMOIIIBIO
JladopaTopHas padora Ne 4-11 4,0 KOMITBIOTEPHOTO
KomnerorepHoe MopennpoBaHue MOJICTMPOBAHHUS.
s dexra 3eemana. YcTHOE

obcyxieHne




ILmanupyemere Buanl yue6Hoii padoTh (4ac)
(KOHTpOJIMpPYeMbIe) KoHTakTHasi pa6oTa RPN HanmenoBanmue Peanmsanusi B | HanmenoBanmue
pe3yJIbTaThl & g HCIOJIb3yeMBIX paMKax pa3padoTaHHOrO
. . 52 N
ocBoenus: koa YK; HauMeHoBanme pasieoB, Tem = 2 = =3 Bux CPC AKTUBHBIX U IIpakTuyeckoii | DJIEKTPOHHOTO
OIIK; IIK u = e = 2S¢ e HHTEePAKTHBHBIX NOATOTOBKH Kypca
HHIHKKATOPBI g g 2 = g § :- g o0pa3oBaTelbHBIX | (TPYA0EMKOCTH | (TPY/10eMKOCTh
JOCTHKEHUST & l§ = EE < 3 = E TEeXHOJIOT Hii B Yacax) B Yacax)
KOMIIeTeHI U = = 10 ©
pe3yIbpTaToB
SKCIEpUMCEHTA H
TIOJI0KEHUM
TEOPHH 110 TEME
PaGora no ocsoenuio 3 pazgena: | 8,0 8,0 6,0 | 50
pedepart, dcce (Tema)
pacuérHo-rpadpuueckas padbora
(PT'P)
KOHTPOJbHasi padoTa 8,0
Hroro mo 3 paznery 8,0 6,0 6,0 13,0
Kypcosas padora (KP)
Kypcogoii npoexr (KII)
HUTOI'O 3A CEMECTP 17,0 17,0 | 17,0 | 23,0
HUTOTI'O 3A KYPC 17,0 17,0 |17 | 23,0




5. TEKYWWMA KOHTPO/JIb YCNEBAEMOCTU WU  MNPOMEXYTOYHAA
ATTECTAUMUA NO UTOTAM OCBOEHUA ANCLUNJTUHDI.

5.1 TunoBble KOHTPO/bHbIE 334aHMA UK UHbIE MaTepuanbl, HEO6XxoAUMbIE ANA OLEHKU
3HaHWI, YMEHUA 1 HaBbIKOB U (M1N) ONbiTa AEATENbHOCTU

CdopmmpoBaHbl TECTbI A/151 TEKYLLEro KOHTPO/A 3HaHWUM obydaroumxca

CocrasneH nepevyeHb BOMNPOCOB, BbIHOCMMbIX HA NMPOMEKYTOYHYHO aTTeCTal MO B d)opme
9K3aMeHa

Tabnuua 5 — Mpu TEKYLLEM KOHTPOJIE U OLLEHKA BbINONHEHWUA NabopaTopHbIX paboT

HIkana Ik3amen/
.« 3auer
OlleHUBaHUSA 3a4eT ¢ OLEHKOM
40<R<=50 OTIIMYHO
30<R<=40 Xopor1iio 3a4eT
20<R<=30 Y 10BNETBOPUTEIBHO
O<R<=20 HeynosnerBoputenbHO HEe3a4eT

MpY NPOMEKYTOYHOM KOHTPOJIe yCneBaeMoCTb CTYAEeHTOB OLEHMBAETCA MO
yeTbipexbanibHON CUCTEME KOTIMYHOY», KXOPOLLIOY», KY/A0BNETBOPUTE/IbHOY,
«HEeyA0BNEeTBOPUTENIbHO», INBO «3a4eT», KHe3ayeT».



Tabnvua 6 — Kputepum oueHMBaHUA pesyabTata 0by4yeHnsa no AUCUUNAMHE U LWKana OUeHMBaHUA

Koa n
HAaNMEHOBaHHE
KOMIIETEeHIIUH

Kpurepun oueHuBanus pe3yJbTaToB 00yUYeHUs

Kox 1 HauMeHOBaHUe
HHIUKATOPA TOCTHKEHHS
KOMIIeTeHIIUH

OnecHka
«HEY0BJIETBOPUTEIHHOY
/ «HEe 3a4TCHO»
0-59%

OT Max PEUTUHTOBOX
OIICHKU KOHTPOJIS

OncHka
«YIOBJIETBOPUTEIbHO)»
/ «3a4TEHOY
60-74%

OT Max PEUTUHTOBOH
OIICHKH KOHTPOJISI

Ouenka
«xopomo» /
«3a4TEHO»
75-89%
0T max
PEUTHHTOBOM
OLICHKU KOHTPOJIS

OrncHka
«OTJIHYHOY /
«3a4TCHOY
90-100%

OT Max peUTHUHIOBOM1
OIIEHKHU KOHTPOJIS

OIIK-2 Cnocoben
MIPUMCHATH
COOTBETCTBYIOIIMM
¢busmKo-
MaTeMaTHYeCKHI
anmnapar, MeTO/Ibl
aHanu3a u
MO/JICITUPOBAHHS,
TEOPETHYECKOTO U
IKCIIEPUMEHTAIBHOTO
HCCIIEOBAaHUS IIPU
pewenuu
poeCCHOHATBHBIX
’anau.

HOIIK-2.1 TIpumensier
(bu3nKoMaTeMaTUIeCKHUA
anmapar MpH pelieHu
COOTBETCTBYIOIINX
npohecCHOHANBHBIX 33/1a4.
HNOIK-2.2 Victionms3yet
METOIbl aHAITN3a 1
MOJCITUPOBAHUS
TEOPETUYECKOTO U
IKCIICPUMEHTAIBHOTO
HCCJIEIOBAHMS TIPH PELICHUN
podecCHOHANBHBIX 33/1a4.

Wznoxxenue yueOHOTO
Marepuaia
OeccucTeMHOE, HEMOJIHOE,
HE YCBOCHBI OCHOBHBIE
3aKOHBI U TTpaBujia oOmmei
(bU3UKY, HETOHUMAHUE UX
WCIIOJIb30BaHMS B paMKax
MMOCTaBJICHHBIX IIEJIeH 1
3a/1a4, YTO NPENATCTBYET
YCBOEHHMIO MOCIIETYIOIIETO
Marepuaia

®parmeHTapHsble,
MOBEPXHOCTHBIC 3HAHHMS
10 METOaM
MaTeMaTHIECKOTO
aHau3a.

N3noxenne nory4eHHbIX
3HaHUI HENoJIHOoE,
OJIHAKO 3TO HE
HPEMSATCTBYET YCBOCHUIO
MOCIIEAYIOIIETr0
MmarepHaa.
Homyckarorcst
OTJEJIbHBIE
CYIIIECTBEHHBIEC OIITNOKH,
UCTIPABJIEHHBIE C
MIOMOIIbIO
npernojiaBaTers.
3arpyaHeHus nIpu
bopmMynupoBaHUU
pe3yIbTaTOB U UX
peLeHnit

3HaeT mMaTepuai Ha
JIOCTaTOYHO
XOPOIIIeM YPOBHE;
MIPEICTaBIISICT
OCHOBHBIE 3aJ1a41
npodeCCHOHAIBHON
NEeSITeIIbHOCTH,
HNMCECT HABLIK B
MOCTaHOBKH

1esnei u Beioopa
ONTUMATBHBIX
Croco0o0B uUx
JIOCTHKEHHUSI.

Nmeet rmyOokue
3HaHUS BCETO
MarepHaia CTpyKTyphbl
JVICIIATUTMHBL, OCBOWIT
HOBALIMH JIEKIIHOHHOTO
Kypca 1o CpaBHEHHIO C
yueOHOM TUTepaTypoi;
U3JI0KECHUE
NOJYYEHHBIX 3HAaHUN
MIOJTHOE, CUCTEMHOE;
JIOMYCKAI0TCS
eIMHUYHBIE OIINOKH,
CaMOCTOSITENILHO
UCTIpaBIIIEMbIE TIPU
cobece]0BaHUU




Tabnvua 7 — Kputepumn oueHUBaHUsA

Onenka

Kpurepun oueHuBanus

Bricokuii ypoBeHb
«S»
(oTIM4HO)

OLICHKY «OTJIMYHO» 3aCIYKUBAET CTYAECHT, OCBOUBILIUI 3HAHUS,
YMEHHsI, KOMIIETEHIIUN U TEOpEeTHUECKUil MaTepuai 0e3 npoOesos;
BBITTOJIHUBIINN BCE 3a/1aHUS, TPETYCMOTPEHHBIE y4eOHBIM TUIAHOM Ha
BBICOKOM KaY€CTBEHHOM YPOBHE; IPAKTUYECKUE HABBIKU
1poeCCHOHATLHOTO MPUMEHEHHUS! OCBOCHHBIX 3HAHUN COPMHUPOBAHBI.

CpenHuii ypoBeHb
«»

OLICHKY «XO0pOoHIO» 3aCIYKHUBACT CTYACHT, IPAKTUYCCKU ITOJJTHOCTBIO
OCBOUBIIIHIM 3HaHWA, YMCHUS, KOMIICTCHIIUU U TGOpeTI/I‘IGCKI/Iﬁ

(xopor1o) MaTepuall, yaeOHbIe 3a/JaHUs HEe OLICHECHBI MAKCUMAIbHBIM YHCIIOM
0ayI0B, B OCHOBHOM C(HhOPMHUPOBAIT TPAKTUICCKIEC HABBIKH.
[ToporoBerii OILICHKY «Y/0BJIETBOPUTEJIBLHO» 3aCITYKHBACT CTY/ICHT, YACTUYHO C
YPOBEHB «3%» npoOesiaMy OCBOWBIIUI 3HAHUS, YMCHHSI, KOMIICTEHITUH H
(YIOBJIETBOPUTEIH | TEOPETUUCCKUI MaTepHai, MHOTHE y4eOHbIC 3aaHus JTH00 HE
HO) BBITIOJTHIWIL, JTUOO OHU OILIEHEHBI YHCIIOM OAJTOB OJIU3KUM K
MUHHMAaJIbHOMY, HEKOTOPBIE MPAKTHYECKUE HABBIKU HE CHOPMHUPOBAHEI.
MuHUMaJIBHBIN | OLIGHKY «HEY/IOBJICTBOPUTEIILHO» 3aCITy’)KUBACT CTYJCHT, HE OCBOMBIITUI
YPOBEHB «2» 3HAHUS, YMEHUS, KOMIICTCHIINHA U TCOPETHUCCKUN MaTepra, yaeOHbIe
(HEeyIOBIIETBOPUTE | 3aJaHUs HE BBITIOJIHUI, IPAKTUYCCKUE HABBIKUA HE C(HOPMUPOBAHBI.
JIHO)

6. YYEBHO-METOAUYECKOE OBECNEYEHUE AUCLUNTUHDI

DNEeKTPOHHbIN agpec Kadeapbl OnAP comphys@nntu.ru
[na camocToATeNbHOro U3yYeHMA TEOPETUUYECKOM YacTU Kypca, MOArOTOBKU K

NPaKTUYECKUM 3aHATMAM Ha Kadeape OnAD 1 B Hay4HO-TEXHUYECKOW BubanoTeke
(https://library.nntu.ru/megapro/web) numetorca:

6.1 YyebHaa nnTepatypa, nevaTHble n3gaHusa bubamorteyHoro dpoHAa

Tabnnua 8 — MepeyeHb y4ebHOM AUTEpPaTYpSI

No | HaumeHnoBanue yu4eOHO-METOIUIECKOTO 00€CTIeUeHUS

p-
aa
Hponos, U. E.KBanTtoBas ¢usuka. OcHOBHbIE 3aKk0oHBI : [y4yeO.nocobue] / U.E.
Hponos. M.: BUHOM. JlaGopatopus 3uanuii., 2021. — 256 c.
Casenbe U.B. Kypc ob6meit ¢usuxu: B 3-x 1. T.3: KBanToBas omnTuka.
AtomHast ¢usuka. @Pusuka TBepaoro Ttena. dumka aTOMHOIO sfApa U
snemeHTapHbix yactul / M.B. CaBenbes. 13-e u3z., crep. CII6.: Jlans 2005. —
13 320 ¢

. CuByxuH /[.B. O6muit kypc ¢usuku. Tom 5 u.1. ATomHas u siiepHas pM3UKA.
VYuebnoe nocodue / [I.B. Cuyxun. M.: ©DUSMATIIUT, 2018. — 426 ¢
MatBeeB A. H. Atomnas ¢usuka / A.H. MarseeB. W3n.: FOPANT-
Bocroxk, 2007. — 432 c.

HInonsckuit 3.B. Artomuas ¢usuka.Tom 1./ 3.B.Ilnonbckuii. M3n.Jlans.
2010—524c.

6.2 MeTogmnyeckue YKa3aHuA, peKkomeHgaunnm n apyrme matepmasbl K 3aHATUAM

MeToanyecKkne yKasaHUA No BbINOJHEHWUIO 1abopaTopHbIX paboT no ancumnamHe dusmka

BbI/IO’KEHbI B 91€KTPOHHOM 6ubanoteke https://library.nntu.ru/megapro/web:



mailto:comphys@nntu.ru
https://library.nntu.ru/megapro/web
https://library.nntu.ru/megapro/web

YuyebHo-meToamyeckoe nocobue K nabopatopHoit pabote no ¢usmke Ne 3 - 1.
«OnpeaeneHve nepsBoro noTeHuMana BO3bOyXaeHWs aTtomoB meTogom PpaHKa-
lepua»

YyebHo-meToamMYeckoe nocobue K nabopatopHoit pabote no ¢pusmke Ne 4 - 2. «M3yyeHune
asneHnsa ¢otoadpdeKkTar»

YyebHo-meToaMyeckoe nocobue K nabopatopHon pabote no ¢usmnke Ne 4 - 5. «U3yyeHune
aTOMHbIX CMIEKTPOB ABYX- M TPEXBANIEHTHbIX 3/IEMEHTOB»

YuyebHo-meToamMyeckoe nocobue K nabopatopHoit pabote no ¢pusmke Ne 4 - 6. «IdpdeKT
KomnTtoHa»

YyebHo-meToaMYeckoe nocobue K nabopatopHoi pabote no pusmke Ne 4 - 10. «M3yyeHue
CMeKTpa aToMa Bogopoaa»

YyebHo-meTogMyeckoe nocobue K nabopatopHoit pabote no ¢usmke Ne 4 - 11.
«KomnbloTepHoe moaennpoBaHue adpdekta 3eemaHa»

7. NHO®OPMALMOHHOE OBECNEYEHME ANCLUUN/IUHDI

7.1. NMepeyeHb pecypcoB MHGOPMALMOHHO-TENEKOMMYHUKALNOHHOM ceTn «MHTepHeT»,
HeobXxoAMMbIX 417 0CBOEHUA AUCUMNAMHBI (Moayns)

Pecypcbl cuctembl peaepasibHbix 06pa3oBaTe/IbHbIX MOPTa/IOB:
1. ®depepanbHbIvi nopTan. Poccuiickoe obpasosaHue, http://www.edu.ru/
2. Poccuincknin obpasosatenbHbliid noptan, http://www.school.edu.ru/default.asp

Hay4yHo-TexHMYeckaa bubanorteka HITY
https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-biblioteka/resursy
dneKTpoHHas 6ubnnoTeka «MepBoKypCcHUK» NHCTUTYTa UAINMTS:
https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-
biblioteka/resursy#collapse2411
9K KHUT 1 Nnepnoanyeckux n3gaHui
https://library.nntu.ru/megapro/web
BnbanoTeka aNeKTPOHHbIX y4eOHMKOB
http://fdp.nntu.ru/KHM>KHasa-nonKa/
PedepaTrBHbIe }KypHabl
https://www.nntu.ru/frontend/web/ngtu/files/org structura/library/resurvsy/ref gyrnal 16.pdf

7.2. MepeyeHb NHOOPMALMOHHbBIX CMPABOYHbIX CUCTEM

Tabnnua 9 — MepeyeHb 3NEKTPOHHbIX BUBAMOTEYHbIX CUCTEM

No HaunmenoBanue Cceblika k 9BC
9BC
1 Koncynprant http://www.studentlibrary.ru/
CTYACHTA
2 Jlanb https://e.lanbook.com/
3 Opaiit https://biblio-online.ru/

8. OBPA3OBATE/IbHbIE PECYPCbI AN UHBANTUAOB U UL, C OB3


http://www.edu.ru/
http://www.school.edu.ru/default.asp
https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-biblioteka/resursy
https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-biblioteka/resursy#collapse2411
https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-biblioteka/resursy#collapse2411
https://library.nntu.ru/megapro/web
http://fdp.nntu.ru/книжная-полка/
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/library/resurvsy/ref_gyrnal_16.pdf
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

B Tabanue 10 yKasaH nepeyeHb 0H6pa3oBaTe/ibHbIX PECYpCoB, MMerowmnx Gopmbl,
a4anTUPOBAHHbIE K OrPaHUYEHUAM UX 340POBbA, @ TaKXKe CBeAEHUA 0 HaMUYMM cneunanbHbIX
TEXHUYECKNX CPpeacTB 0Oy4eHUNss KONNEKTUBHOIO M MHAMBMAYANbHOIO NoJib30BaHMA. Mpn
3anoNHeHnn Tabanubl MOXKeT BbITb MCNONb30BaHA MHPOPMALMA, pa3MeLLLeHHaA B noapasaene
«JlocTynHas cpega» cneymanmsnpoBaHHoro pasaena canta HITY «CeegeHua o6
obpaszoBaTenbHOM opraHM3aumm» https://www.nntu.ru/sveden/accenv/

Tabnunua 10 — ObpasoBaTenbHble pecypcbl Ans8 MHBaAnMAos u any, c OB3

Ne Ilepeyenn 00pa3oBaTeIbHBIX CBeIeHns 0 HATMYHH CIeIHaNbLHBIX
pecypcoB, NPUCHOCO0JeHHbIX IS TeXHHYECKHUX CPeJACTB 00y4YeHHUs
HCIO0JIb30BAHUS HHBAJIHIAMH U KOJJIEKTUBHOTO U MHAUBHUIYAJIBLHOTO
gunamu ¢ OB3 N0JIL30BaAHUSA
1 OBC «KoHCYNIbTaHT CTYIEHTA» 03BYYKa KHHT M YBEIUYCHUE MpUpTa
BC «lanby crelnraibHOE MOOMIILHOE 1;1p1/mo>1<eH1/Ie -
2 CHHTE3aTOp PeUH, KOTOPHIH BOCIIPOU3BOIHT
TEKCTHI KHUT ¥ MEHIO HaBUTALIMH
3 OBbC «OpaiT» BepcHs IS CaOOBUISAIIINX
9. MATEPUANBbHO-TEXHUYECKOE OBECIMEYEHME, HEOBXOAMMOE anAa

OCYLUECTBJZIEHNA OBPA3OBATE/IbHOIO NPOLECCA NO ANCUUNTNHE

YyebHble ayautopum gns NPoOBEeAEHUA 3aHATMM MO AUCUMNAMHE, OCHALLEHbI
obopynoBaHMEM U TEXHUYECKMMU CpeacTBaMM obyyeHun
B Tabanue 11 nepeyncneHobi:
— y4yebHble ayauTOpuMM ANA  NpoBeAeHUA  y4ebHbIX 3aHATUA, OCHALLEHHble
060py0BaHMEM U TEXHUYECKMMW CpeaCcTBaMMU 0byYeHuUs;
— NOMeLWEHNA ANA CaMOCTOATeNIbHOM pPaboTbl 0byvatoLWMXCA, KOTOpble [AOJIKHbI
6bITb OCHALLLEHbI KOMMbBIOTEPHOMN TEXHUKOM C BO3MOXKHOCTbIO MOAKNOYEHMUA K CETU
«MHTEepHeT» K obecnevyeHnem [0CTYyMa B 3/EKTPOHHYH. MHPOPMALMOHHO-
obpasoBaTtenbHyto cpeagy HITY.

Tabnnua 11 — OcHalWeHHOCTb ayAUTOPMIA N MOMELLEHWNI ANA CaMOCTOATENbHOM PaboTbl
CTYAEHTOB NO ANUCUMNINHE

Ne | HammeHnoBaHue HaunMeHoBaHHue OCHAIIEHHOCTH CNEeNNAJLHBIX TOMeEIeHHIi
o\ | AHCHHUIIAHBI crneuraJbHbIX* U MOMeIleHNH JJIA CaMOCTOSITeIbHOM
(Mmonyain), MoMeIeHu 1 padoTsI
NPaKTHK B MoMenleHui st
COOTBETCTBUM € CaAaMOCTOSITEJIbHOM
yY4eOHbIM padoThI
TJIAHOM
1) Ne 6245 yueOHast 1) Cromnbl, ctynbsa Ha 50 yen. AyauTopHas
dusuka ayIUTOPUS JJiA JIoCKa JIJIsl Mena.
CIIeIabHast MIPOBEACHUS 3aHITHI
(aTomHas) JIEKITMOHHOTO 1

CEMHHAPCKOro THUIIA,
I'PYIIOBBIX U
WHIUBUAYAIbHbBIX
KOHCYJIbTAIUH,
TEKYILIEro KOHTPOJIS U
IIPOMEKYTOUHOU
arrecramun; (176,4 M2,



https://www.nntu.ru/sveden/accenv/

r. Huwxuuit HoBropon,
Kazanckoe mr., 12

2) Ne 6310 yueOnas 2) Crounbl, CTYNIbs Ha 25 4Yen, ayAuTOpHAs
ayTUTOpUS st JocKa ISl Mena.

MPOBEICHUS 3aHATHI
JIEKIUOHHOTO U
CEMHUHAPCKOr0 THUIIA,
IPYIIOBBIX U
WHIBUTYaIbHBIX
KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS U
MPOMEKYTOYHOM
arrecrauuy; (104,7 M%),
r. Huwxuniit HoBropon,

Kazanckoe 1., 12 3) Croubl, cTynbs Ha 18 uen, aynutopHas
JIOCKa JJIs MeJia,

3) Ne 5217 yuebnas CIIELMAJIBHBIE ITPUBOPbI:xomIuiexT

ayIUTOPHUS IJIs YCTPOMCTB ISl U3YYEHUS CBOMCTB

IIPOBEACHUS 3JIEKTPOMArHUTHOT'O U3JIyYEHHsI BHICOKUX

71a00paTOPHBIX 3aHATHH | YACTOT ¥ 3aKOHOB aTOMHOU (DU3HKHU.

B 1aboparopuu KOMIIBIOTEPBI.

«ATOMHas pU3MKa»;
(43,3 MZ), r. Hwkauit

Hosropoa,yn.Mununa,
28

10. METOANYECKUE PEKOMEHAOALMU OBYYAIOLLUMCA NO OCBOEHUIO ANCLUUN/IUHDI

10.1. O6uime meToaMYECKME PEKOMEHAAUMU ANA 0OYyYaloWMUXCA NO OCBOEHUIO AUCLMUMINHDI,
obpasoBaTebHble TEXHONOTUMU

OncumnnnHa peannsyeTca NocpeacTBOM NPOBEAEHMA KOHTAKTHOM paboTbl C
obyyaoWwmMmmca (BKAOYAA NPOBeAEHME TEKYLLLErO KOHTPOS YCNEBAaEMOCTH), CAMOCTOATE/IbHOM
paboTbl 0OyYalOLWMXCS U MPOMEIKYTOYHOW aTTeCTaLunMm.

KoHTakTHan paboTa: ayaMTopHas, BHeayauTOpHas, B TOM YUC/e B 3/1EKTPOHHOM
nHpopmaLMoHHO-0bpa3oBaTeibHOM cpeae yHuBepcuTeTa (aanee — 3M0C).

Mpu NnpenogaBaHUM AUCUUNANHBLI «DU3KMKA», UCNONb3YIOTCA COBPEMEHHbIE
o0bpa3oBaTe/ibHble TEXHO/IOTMW, NO3BONSIOLME NOBLICUTb AKTUBHOCTb CTYZAEHTOB NpU
OCBOEHUWN MaTepurana Kypca v NpeaocTaBuTb UM BO3MOXKHOCTb 3pPEKTUBHO peanm3oBaTb
Yyacbl CaMoCcToATEIbHOM PaboThI.

Ha neKkumnax, nabopaTopHbIX 3aHATMAX NPUBETCTBYOTCA BONPOCHI N 06CyKAeHUS,
NCNO/Ib3yeTcA IMYHOCTHO-OPUEHTMPOBAHHbIN NMOAX0A, TEXHONOTUA PaboTbl B MasbiX rpynnax, 4to
No3BONAET CTyAEeHTaM NPOABUTbL CeBA, NONYYUTb HAaBbIKM CAMOCTOSATE/IbLHOTO U3YYeHUs
MaTepurana, BbIpOBHATb YPOBEHb 3HAHWI B rpynne.

Bce BONpoCbl, BOSHUKLLME NPWU CAMOCTOATE/IbHON paboTe Hag AOMALLHMM 3343aHUEM
noapobHo pasbupatoTca Ha N1abopaTopPHbIX 3aHATUAX U Nekumsax. MpoBoAATCA UHAMBUAYAbHbIE




M FPYNnoBble KOHCY/IbTALLMM C UCNO/Ib30BaHMEM, KaK BCTPEY CO CTYAEHTaMM, TaK U COBPEMEHHbIX
MHGOPMALMOHHBIX TEXHO/IOTUIA: YaT, 3NEKTPOHHasA noyta, Skype, Zoom.

NHUUMMpPYeTCA aKTUBHOCTb CTYAEHTOB, NOOLLPAETCA 3a4aHNe NtobbIX BONPOCOB NO
MmaTepunany, NPaKTUKyeTCA MHAMBUAYANbHbBIA OTBET HA BOMNPOCHI CTYAEHTA, PEKOMEHAYIOTCA
MeTO/bl YCNELHOro CAaMOCTOATE/IbHOIO YCBOEHMA MaTepurana B 3aBUCMMOCTM OT YPOBHA ero
6230801 NOArOoTOBKM. [pMBAEKAOTCA MHTEPECYIOLWMECA CTYAEHTbI K HANUCAHWUIO
CaMOCTOATE/IbHbIX PAbOT, KOTOPbIE MOXKHO AONOXUTb HA MHCTUTYCKMX U BCEPOCCUMCKUX HaYyYHO-
METOANYECKMX KOHbepeHLmax

[Ns OUuEeHKM 3HAHUM, YyMEHWUI, HAaBbIKOB 1 YPOBHA CHGOPMMUPOBAHHOCTU KOMNETEHLMMU
npumeHseTca 6annbHO-peNTUHIOBAA CUCTEMA KOHTPOJIA M OLLEHKMU YyCNeBaeMOoCTH CTYAEHTOB B
npouecce TEKyLLEro KOHTPoAA.

MpomerKyToUHanA aTTecTaunsa NpoBoamTca B Gopme 3K3aMeHa C y4eTOM TeKyLL el
ycnesaemocTHm.

Pe3ynbtat 06yueHus cuntaerca copMUpPoBaHHbIM Ha NOBbILLEHHOM YPOBHe, eC/u
TEOPETUYECKOE COAEPKAHME KYpCa OCBOEHO NONHOCTbIO. Mpwu YCTHbIX cobece0BaHUAX CTYAEHT
ncyepnbiBaroLLe, NOCNeA0BaTE/IbHO, YETKO M IOTMYECKM M3naraeT y4ebHbl maTepuan; ceobogHo
cnpaBnAeTca ¢ 3a43a4amu, BONPOcaMu UM ApyrMmu BUAAMM 3a4aHUIA, UCNOJIb3YeT B OTBETE
[AOMNONHUTENbHBLIN MaTepua. Bce npeaycmoTpeHHble paboyeit yuebHoM nporpammont 3agaHus
BbINOJIHEHbI B COOTBETCTBMMU C YCTAHOB/IEHHbIMM TPEOOBAHUAMM, CTYAEHT CNocobeH
aHaNM3MpPOBaTb NOJIyYeHHbIe pe3ybTaTbl, NPOABAAET CAMOCTOATE/IbHOCTb NPU BbIMNOJIHEHUMN
3a/laHunn.

Pe3ynbtat 06y4yeHua cumtaetca cpopmmnpoBaHHbIM Ha NOPOroBOM YPOBHE, eC/N
TEOpEeTMYECKOe CoAeprKaHNe Kypca 0CBOEHO MOIHOCTbIO. pu yCTHbIX cobecefoBaHUAX CTYAEHT
nocnefoBaTesIbHO, YETKO U IOTUYECKM CTPOMHO M3NaraeT y4ebHbli MaTepuman; cnpaBaseTca ¢
3a,a4aMu, BONMPOCamMM U APYrMMK BUAAMM 3aaHNI, TPEOYOWMX NPUMEHEHNA 3HAHWUI; BCe
npeaycMmoTpeHHble paboyen yuebHOM NporpaMmon 3a4aHUA BbIMOIHEHbI B COOTBETCTBUM C
YCTAHOBNEHHbIMWN TPeHOOBaHMAMM, CTYAEHT cNOocobeH aHaNM3MpPOBaATb NOyYEHHbIE pe3ynbTaTbl;
NpPoABASET CAMOCTOATENIbHOCTb MPY BbINOJIHEHWUM 3a4aHUI

Pe3ynbtat 06yueHusa cuntaerca HechopMUPOBAHHDBIM, ECIN CTYAEHT NPU BbINOJHEHUN
3a/aHUI He AeMOHCTPUPYET 3HaHUI y4ebHOro matepuana, 4OMNyCKaeT OWNOKM, HeYBEPEHHO, C
60/1blUMMM 3aTPYAHEHUAMM BbINONHAET 3aaHUSA, HE AEMOHCTPUPYET HEOOXOAMMbIX YMEHUN,
KauyeCTBO BbIMO/IHEHHbIX 33Z,@aHNI HE COOTBETCTBYET YCTAHOB/IEHHBIM TPEOOBAHUAM, Ka4eCcTBO UX
BbINO/IHEHMA OL,EHEHO YNCNOM BAN0B HUMKE TPEX MO OLLEHOYHOM CUCTEME, YTO COOTBETCTBYET
[0MOPOroBOMY YPOBHIO.

10.2. MeToanyeckme yKasaHuUa AN 3aHATUIA IEeKLMOHHOIo TMNa

JIeKUMOHHbIM Kypc npeano/siaraeT CUCTEMaTU3NPOBAHHOE NU3/10MKEHNE OCHOBHbIX
BOMPOCOB TeMaTUYeCKOro nnaHa. B xoae NeKUMOHHbIX 3aHATUI pacKkpbiBatoTcA 6a30Bblie BOMPOCHI
B paMKax Kaxaol tembl aucumnnuvuHbl (Tabnvua 4) . O603HayaoTCcA KAtoYeBble acnekTbl Tem U
aKLUEHTUPYEeTCA BHUMAHWNI Ha Hanbonee CNOXKHbIX U BaXKHbIX NONOXKEHUAX U3y4aeMOoro
maTepunana. Matepuanbl NeKLUUIA ABAAIOTCA ONOPHON OCHOBOW A1/1A NOATOTOBKMU 0ByYatoLMXCa K
NPaKTUYECKUM 3aHATUAM / nabopaTopHbIM paboTam U BbINOJIHEHUA 33[l@aHWUIA CAMOCTOATENbHOM
paboTbl, a TaK}Ke K MEPONPUATUAM TEKYLLLErO KOHTPONA YCNEeBaeMOCTU N NMPOMEIKYTOUYHOM
atTecTaumun No ANCUMUNAMHE.

B x0Zie NeKUMOHHbIX 3aHATUI PEeKOMEHAYeTCA BECTU KOHCMNEKTUPOBaHME y4ebHOoro
maTepumana.



10.3. MeToauyeckue yKasaHua No 0CBOEHUIO AUCLIMMNAMHBI Ha NabopaTopHbIX paboTax

MoAaroToBKy K Kaxkaoi nabopaTopHoi paboTe CTyAeHT A0/KEH HAYaTb C 03HAKOMJIEHMA C
NAaHOM 3aHATUA, KOTOPbIM OTPAXKAET CoAEP)KaHME NPeaNoKEeHHOM Tembl. Kaxaan BbINOJHEHHAA
paboTa c opopMIEHHBIM OTYETOM MOAJIEXKUT 3aWMTE Y Npenoaasartens.

Mpw oueHnBaHMKN NabopaTopPHbIX PaboT yunTbiBAETCA Caeaytowee:

— KayecTBO BbINOJHEHWUA 3KCMEPUMEHTANIbHO-NPAKTUYECKON YacTn paboTbl M cTeneHb

COOTBETCTBMA Pe3y/bTaToB PaboTbl 334aHHbIM TPpeboBaHMAM;

— KayectBo opopmieHMA oTyeTa no pabore;
— KAYecTBO YCTHbIX OTBETOB HA KOHTPO/IbHbIE BOMPOCHI NpW 3aLmuTe paboThbl.

10.4. MeToamnyeckme ykasaHMA No CaMocToATeNbHOM paboTe oby4yatowmxca

CamocToATenbHas paboTta obecneymBaeT NoAroToBKYy obyyatowLerocsa K ayaAnTopHbIM
3aHATUAM U MEPONPUATUAM TEKYLLETO KOHTPOA M NPOMEXKYTOYHOM aTTecTalmnmn no nsyvyaemon
ancumnanHe. PesynbTaTbl 3TOM NOATOTOBKU NPOABAAKTCA B aKTUBHOCTM 0byyatoLLeroca Ha
3aHATUAX M B KAa4eCTBE BbIMOJIHEHHbIX NPAKTUYECKMX 3a4aHMN, OTYETOB MO 1abopaTopPHbIM
pabotam u apyrnx Gopm TEKYLLLErO KOHTPONA.

Mpu BbINONHEHUM 334aHUI CaMOCTOATEIbHOM paboTbl peKoMeHayeTcA NpopaboTKa
MaTepuasioB EKLUM NO KaXKA0N NPONAEHHON TEME, a TaKKe U3YYEHNE PEKOMEHAYEMOM
NUTepaTypbl, NpeactaBneHHol B Pasgene 6.

B npouecce camocToaTenbsHoM paboTbl NPU U3YYEHUN AUCLUNINHDBI CTYAEHTbI MOTYT
yepes NHGOPMALMOHHO-TEIEKOMMYHUKALMOHHYIO CeTb « MHTEPHET» BOCNONb30BaThCA
pecypcamu 3/1eKTPOHHOM MHPOPMaLMOHHO-06pasoBaTebHOM cpeabl yHuBepcuteTa (IUOC) n
3/IEKTPOHHOM BUbMoTeyHom cuctemsl (3BC), rae B 3NEKTPOHHOM BUAE Pa3MeLLEHbl yYebHble n
y4yebHOo-MmeToanYecKkme matepumansbl.

11. OUEHOYHbIE CPEACTBA AN11 KOHTPO/14 OCBOEHUA ANCLUNNUHDI

11.1. TwunoBble KOHTPO/bHbIE 33a4aHMA WAN WHble MaTepuanbl, Heobxoaumblie ANA OLEHKU
3HaHWUN, YMEHWI, HAaBbIKOB U (MK) ONbITa B XO4€ TEKYLLETO KOHTPO/IA YCNEeBaeMoCTH

[NA TeKyLWero KOHTPOA 3HAHWUI CTYAEHTOB NO ANCUUNINHE MPOBOAUTCA KOMMNAEKCHan
OL,eHKa 3HaHUMI, BKAOYAIOLLAA:

— npoBeAeHMe KOHTPO/bHbIX paborT;

— oT4yeT no flabopaTopHbiM paboTam;

— TecTMpOBaHMeE MO Pa3INYHbIM pasfenam Kypca;
— 3K3aMeH.

11.1.1. Tunosble 3agaHua gna nabopaTopHbIX paboT

Tunosble 3aaaHuA ana nabopaTtopHbIx paboT npuBeaeHbl B y4ebHO-METOAMUYECKUX
nocobusax no nposeaeHuUto 1abopaTopHbIX paborT.

11.1.2. Tunosbie BONPOCHI 415 NPOMENKYTOYHOM aTTecTaumm B Gopme 3K3ameHa

Bonpocbl K 9K3ameHy
1. ®otoaddeKkT. IKcnepumeHTasNbHble 3aKoHOMepHocTM ¢doToaddeKkTa. ObbACHEeHMe
doToaddeKTa. YpaBHeHUE INHLWTENHA.



2. ®OTOHbI. JKCnepuMeHTasibHOE NOoATBEpP)KAeHWEe  Teopun (OTOHOB. XapPaKTEPUCTUKM
$OTOHOB.

3. 2ddekT KomntoHa. KomnToHOBCKOE cmelleHme. OT Yero OHO 3aBUCUT?

4. PaccesaHue anbda-yactuu. AaepHas mogenb atoma. Moctynatel bopa. OnbIT PpaHKa-
lepua.

5. bopoBcKoe ycnoBMe KBAHTOBaHMA. IneMeHTapHaa 6OpOBCKas Teopua aToma BOAOpPOAa.

DHeprma aToma Bogopoaa.

BonHoBble cBoOMCTBA YacTuL, N'nMnoTtesa ge-bpoiina. KopnyckynapHoO-BONHOBOM Ayanun3m.

MpuHUMn HeonpeaeneHHocTu. COOTHOLIEHWE HeonpeaeneHHocTen ManseHbepra.

YpaBHeHue LpéannHrepa. BonHosasa PpyHKUMA, ee cBOMCTBA. Ee pu3myecknin cmbicn.

YactMua B O4HOMEPHOW MOTeHUManbHOM Ame. MNoTeHunanbHbIM 6apbep. TyHHENbHbIN

adodexrT.

10. YpaBHeHue LpéauHrepa gns KBAHTOBOrO ocumnnatopa. ®PUsMyeckuit CMbICI YacTOTbl
KBAaHTOBOro OCLMANATOPA.

11. YpasHeHue LWpeauHrepa pgna aToma Bogoposa. KBaHTOBaHME 3HEPrMM U MOMEHTA
nmnynoca. BonHoBaa ¢yHKUMA aToma Bogopoga. KsaHToBble uncna. Paznnmune noHATUA
MOMEHT UMMY/IbCA B KNACCUYECKOM M KBAHTOBOM MeXaHUKe.

12. CneKTpbl Weno4YHblx MmeTannoB. MynbTUNAETHOCTb chnekTpoB. CnuH. EcTecTtBeHHOe
paclwenneHne sHepreTMyecknx cnektTpos. CBA3b My/IbTUMNIETHOCTM CO CTPOEHMEM aTOMa.

13. Pe3ynbTupyoWMii  MeXaHUYECKUA  MOMEHT  MHOFO3/IEKTPOHHOrO  atoma.  Cnuk-
opbuTtanbHoe B3anmogencrTane. KBaHTOBbIE YMC/IAa MHOTO3/1IEKTPOHHbIX aTOMOB.

14. BoipoKAeHHble COCTOAHMA aTOMOB. KpaTHOCTb BbIpOXKAeHUA. CHATUE BbIPOXAEHUA.

15. NpuHumn Maynun. PacnpeaeneHne 31EKTPOHOB MO SHEPTeTUYECKMM YPOBHAM. O60104Ka U
nogobonoyka. MNepruoanyeckas cuctema 3N1eMeHTOB.

16. TOpMO3HOE UM  XapaKTePUCTUYECKOE PEHTFEHOBCKOE M3yyYeHWe. OnTuyeckMe w
PEHTreHOBCKUE CMEeKTPbl.

17. MarHUTHbIN MOMEHT aToMa. MTMpoMarHUTHble oTHoweHuA. PakTop SlaHze.

18. Atom B marHutHOM none. IddeKT 3eemaHa.

19. SHeprua monekynbl. MonekynspHble CNEKTPbI.

20. BbiHY»KAeHHOe n3nyyeHue. flasepsbl.

© oo~

11.1.3. Tunosble TeCTOBbIE 3a4aHMA ANA TEKYLLETO KOHTPOA

Y3KMI NYy4YoK PEHTFEeHOBCKMX /Nyden nagaeT Ha MoHoKpuctann  NaCl. HavmeHbwui yron
CKOMbXEHMA, NpU KOTOPOM elle Habnwopaetca 3epKaibHOE OTPaXKEHWEe OT  CUCTEMbI

KPUCTAaNNNYECKUX MAOCKOCTEM C MEXMNIOCKOCTHbIM pacctoaHnem d = 0,28Hm, paBeH Ol = 4,10.
KaKkoBO HanpsAXeHWe Ha PeHTreHOBCKOM TpyoKe?

[l0 KaKoro MakCMManbHOro NoTeHUMana 3apAguTCA yAaneHHbIA OT APYruxX Ten MeAHbIN WapuK
NPU 061y4eHUMN ero 3NEKTPOMArHUTHBIM U3yYeHNEM C AUHOM BONHbI A = 140HM.

OcHoBbIBaACb Ha TOM, YTO 3HEPrMa UOHM3auMM atoma sogopoda E; = 13,6 3B, onpenenutb B
3/IEKTPOH-BO/IbTaxX 3Hepruto oToHa, COOTBETCTBYIOLLYHO CaMoOi AJIMHHOBO/IHOBOW JIMHUWN Cepumn
banbmepa.

MoHO3HepreTUYEeCKNM Ny4OK HEMTPOHOB, MOAYYaEeMbIl B pe3y/bTaTe A4EepHON peakuuu, nagaet
Ha Kpuctann c nepuogom d=0,15Hm. OnpenennTb CKOPOCTb HENTPOHOB, ecnu bperroBckoe
OTpaKeHwe NepBoro NopAAKa HabatogaeTcs, Koraa yron ckonbxerus =30°.

Ncnonb3ya coOTHOWEHWE HeonpeaeneHHOCTEN, OLLEHUTb MUHMMA/IbHYIO KUHETUYECKYHO SHEPTUIo

HYK/IOHa B aTOMHOM Agpe. Pasmep agpa R = 10 % cem



6. OnpenenuTtb, NPU KaKoM LWKPUHE OLHOMEPHOM NPAMOYrONbHOM «NOTEHUMANbHON AMbI» C
OECKOHEYHO BbICOKMMW «CTEHKaMWU» AUCKPETHOCTb 3JHEPreTMYecKoro ChekTpa 3/1eKTPOoHa
CpaBHUMA C ero cpeaHen KUHEeTUYECKOM aHepruei npu temnepartype T

7. BbinucaTb cnekTpasbHble 0603HauYeHNa TePMOB aToOMa BOAOPOAA, /IEKTPOH KOTOPOro HaxoAmTcs
B COCTOSIHUM C [/1aBHbIM KBAaHTOBbIM YMC/IOM N=3.

PernameHTt nposeaeHuUn Tekyuwero KOHTposiA B d)opme KOMNObIOTEPHOro TeCTupoBaHunA

KoJ1-Bo 3aganmii B Koga-Bo 3aganuid, Bpems na
0aHKe BONPOCOB npeabsBJIsAeMbIX TeCTUPOBaHHE,
CTY/JAEHTY MMH.

He menee 120 unn
YKa3bIBalOT KOHKPETHOE
KOJIMYECTBO TECTOBBIX
3aaHUuN

30 30

MonHbIM GpOHA OLEHOYHbIX CPeaCTB AN NPOBEeAEHNSA NPOMEKYTOYHOMN aTTecTauum B
dbopme KOMMbIOTEPHOrO TECTUPOBAHUA pa3melleH B 6aHKe BONPOCOB AaHHOro Kypca
amcumnamibl B CA0 e-Learning.

B xo4e noAroToBKM K TEKYLLEMY KOHTPOHO 00y4YatowmMmes npeaocTaBaseTcs
BO3MOXHOCTb MPONTWN TECT CAaMONpPOBePKN. TecT AN CaMONpPOBEPKM MO ANCLUNINHE PasMeELLEH
B CAO e-Learning HI'TY B cBO6OAHOM A5 CTYAEHTOB A0CTyNeE.
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PELHEH3USA
Ha pa0o4yi0 MporpaMmy JAUCHHUILIMHBI «PH3UKa CrieHaibHas (aTOMHAas )»
OII BO no nanpagsiaenuio 13.03.01 «TemiooHepreTuka 1 TeMJI0TEXHHKA,
HANPaBJEHHOCTh «TenjioBbie YJIeKTPUYECKHE CTAHIIUN
(kBaJupUKAINsA BBINYCKHHKA — 0aKajiaBp)

Paeckum A.C., mpodeccop, 3aB kadeapsr ®TOC HI'TY um. P.E. Anekceesa, nokrop ¢-
M. H. (Jajee 1Mo TEKCTy PEIEH3EHT), MPOBeIeHa peleH3us pabodyeld MporpaMMBbl JAUCIUIUINHBI
«pusuka crienuanbHas (aromuas)» OII BO mo nanpasnenuto 13.03.01 — «TemmosnepreTuka u
TEIJIOTEXHHUKA», HANpPaBICHHOCTh «TeruioBble JIICKTPUUECKHE CTAaHIUW» (KBaTU(UKAIUS -
OakanaBp) paspaborannoii B8 ®PI'BOY BO «Huxkeropoackuii rocyaapcTBEHHbIH TEXHUYECKHIM
yuuBepcuteT umenn P.E. AnekceeBay, Ha xapenpe Ouslld (paspadorumk SAmmua A.H., k. ¢-Mm.
H., JIOIICHT).

PaccmoTpeB npeicTaBieHHbIE Ha PELEH3UI0 MaTepuaibl, PELEH3EHT MpuUIIeT K
CJIETYIOIIHUM BBIBOJIAM.

[Iporpamma coomeemcmeyem tpedboBanusm @I'OC BO mno nampaBnenwro 13.03.01 —
«TennosnepreTuka u TemIoTeXHUKa». llporpamma codepowcum Bce OCHOBHBIE pPa3/eibl,
coomeemcmayem TPeOOBAHUSAM K HOPMATUBHO-METOAMYECKUM JOKyMeHTaM. [IpeacraBienHas B
[Iporpamme axmyansnocmp ydebHoW nucuuiuiiHbl B pamkax peanuzauuu OIIOIT BO we
noOeNCUm COMHeHUr0 — JNUCIHILIMHA OTHOCHTCA K 0a30BOi/BapHAaTHBHOM 4YacTH Y4eOHOTO
nukia — b1.5.20.

[IpencraBnennsie B [Iporpamme yenu nucuunianasl coomeemcmeyiom tpedoBanusm OI'OC
BO nanpasnenus 13.03.01 «TemnosHepreTrka 1 TEMIOTEXHUKA.

B coortBerctBum ¢ Ilporpammoii 3a AUCHUIUIMHON «(pHU3MKa CHelHuadbHas (aTOMHas)»
3akpersieHa komnemenyua OIIK-2. Jlucuunnuna u mpencraBieHHas [Iporpamma crnocobwwi
peanuzoeams €€ B OObSIBICHHBIX TPEOOBAHUAX.

Pe3ynomamul 00yuenusa, npenctabieHnbie B [[porpamme B kateropusix 3HaTh, YMETh, BIaJIETh
coomeemcmayiom CHelu(PUKe U COACPKAHUIO TUCHUTUTMHBL U OeMOHCIMPUPYION 803MONCHOCHIb
MOJTyYEHUS 3asBICHHBIX PE3yIbTAaTOB.

OO6mias Tpy10EMKOCTh AUCIUIUIHHBI «(pH3UKa criennanbHas (AaTOMHas)» COCTaBISIET 4 3a4€THBIX
enuauipl (108 yaco). MHopmanus 0 B3aUMOCBSA3M HU3y4aeMbIX JUCLHHUIUIMH W BOIPOCAM
UCKJIIOUEHHs] TyOJIMpOBaHUs B COAEPKAHMM TUCLUIUIUH coomeemcmeyem JIeACTBUTEIbHOCTH.
JucnunnmHa «pusmka crnernuanbHas (aTOMHasi)» B3aMMOCBA3aHa C IPYTHUMH JIHACHUTUIMHAMU

OIIOIT BO wu VYuyebnoro mmana mno HampasineHnio 13.03.01 — «TemnosHepretnka wu
TEIJIOTEXHUKa» ¥ BO3MOXHOCTB JTyOJIMPOBAHUS B COJICP)KaHHH OTCYTCTBYET.
[IpencraBnenHas nporpamMma npenoaraet UCIIOJIb30BaHUE COBPEMEHHBIX

00pa30BaTEeNbHBIX TEXHOJOTHH, MCIOJIb3yeMble MpPU pean3alliil Pa3IuuHbIX BHUJOB y4eOHOU
paboTe1. DopMbI 00pa30BATEIBHBIX TEXHOJIOTHI coomaeemcmeyom CeupuKe TUCIHUIIHHBL

Bugsl, conmepxkaHme M TPYAOEMKOCTh  CaMOCTOSITEIBHOM  paboTBl  CTYJIEHTOB,
npezcrasieHHbie B [Iporpamme, coomgemcemeayiom TpeOOBaHUSM K MOATOTOBKE BBITYCKHHKOB,
conepxaugumes Bo @PI'OC BO nanpasienus 13.03.01 «TernnosnepreTuka u TEMIOTEXHUKA.

[IpencraBnennsle U onucanHblie B [Iporpamme hopMbl mekyueti OLIeHKU 3HaHUH (OIpoc, Kak
B popMe 00CYXkJIEHUS OTJIEIbHBIX BOIPOCOB, YYacTHE B TECTHPOBAHUHU, paboTa HaJl TOMALTHUM
3aJJaHAEM W ayIUTOPHBIX 3a/IaHUSX, B TOM YHCIIE TPOBEJACHUE IKCIIEPUMEHTA Ha Ta00paTOPHBIX
3aHSATHAX M YCTHas cJava pe3ylbTaToB), coomgemcmsyiom CHenuupUKe JUCIUIUIMHBL U
TpeOOBaHUSAM K BBITYCKHUKAM.

dopma IpoMeKyTOUYHOTO0 KOHTPOJIS 3HAHUHN CTYIEHTOB, peaycMoTpeHHas [Iporpammoi,

ocymiecTBisieTcs B (opMmMe DdK3aMeHa, UTO coomeemcmeyem CTaTycy AWCIUITIMHBL, Kak
JTUCUMIUTMHBL 0a3oBoi yactu yyeOHoro nukia — bl B.20 ®I'OC BO nampasnenus 13.03.01
«TemnosnepreTrka n TerioTexHuka». HopMmel onieHkH 3HaHMM, pencrasieHHble B [Iporpamme,
coomeemcmayiom crieupuKe TUCHUILTMHBI U TPeOOBAaHUAM K BBIITYCKHUKAM.



Y4eOHO-MeTOAMUECKOe 00eCTIeUeHUE TUCIUTUTHHBI TIPECTABICHO: OCHOBHOM JTUTEPATypPOl —
Uponos, U. E. KsantoBas ¢usuka. OcHoBHBIE 3ak0oHbI, CaBenbeB M.B. Kypc obmeit ¢pusuku: B 3-x T.
T.3: KsantoBas ontuka. ATtomHas ¢usuka. Pusmka TBepaoro Tena. dusnka atroMHOro sapa u
aJeMeHTapHbIX YacThll (0a30BbIe YUEOHHUKH), TOTIOJIHUTEIBHON JIUTEPAaTypoil — 3 HAMMEHOBAHUH,
NEePUOANYECKUMH W3IaHUAMU — [ HUCTOYHHKOB CO CCBUIKOM Ha 3JIEKTPOHHBIE PECYPCHI,
HuTepHeT-pecypebl — 3 HCTOUHUKA U coomeemcmayem TpedoBanusmM OI'OC BO nanpapieHus
13.03.01 «TemnosHepreTuKa M TETUIOTEXHUKAY.

MartepuanbHO-TEXHHUECKOE  O00ECIeUeHHe JTUCIUILUIMHBI ~ COOTBETCTBYET  CIelu(pUKe
JTUCIUIUIMHBI «(U3HKa crelraibHas (aTOMHasi)» U 00ecreuynBaeT UCIOIb30BaHNE COBPEMEHHBIX
00pa30oBaTeNbHBIX, B TOM YHCIIE HHTEPAKTUBHBIX METOIOB O0yUCHHUS.

Meronuueckue  peKOMEHJALMM  CTyAEHTaM M METOJMYECKHE  PEKOMEHJAluu
IpernojaBaTessiM [0 OpraHu3aluy OOYy4eHHs IO JUCUUIUIMHE JalT [PEACTAaBIECHUE O
crienduke 0OydeHHs 0 TUCIMIUIUNHE «(DU3UKA CIIeHAIbHAS (ATOMHAs ).

OBILIUE BBIBOJbI

Ha ocHOBaHuMM NpPOBENEHHOW PEUEH3MM MOYKHO CHENIaTh 3aKJIIOYEHUEe, 4TO XapakTep,
CTPYKTYypa U CoJiepKaHue paboueii mporpaMMbl JUCITUTUINHBI «(QU3HUKa CTICIIHANIbHAS (AaTOMHAs )»
OIIOIT BO mo nanpapnenuto 13.03.01 «TemnosHepreTrka U TEMJIOTEXHUKA» HAMpPaBIEHHOCTD
«TermoBele  DIIEKTPUYCCKUE  CTaHIMKM»  (KBaIM(UKAIMSA  BBITYCKHMKA —  OakajaBp),
pa3pabotannas Amunoit A.H., mom., x. ¢-m. H. coorBercTByeT TpedoBanusm DPI'OC BO,
COBPEMEHHBIM TpPEOOBaHUSM HKOHOMHUKH, DBIHKA TpyJla M TO3BOJUT TpH €€ pean3aluu
yCIENHO 00ecreynuTh POPMUPOBAHUE 3aBICHHBIX KOMITETECHITHI.

Penensent: PaeBckuii A.C., mpodeccop, 3aB. kah. DTOC HI'TY um. P.E. Anekceena, 1. ¢-Mm. H.

«1 » wmons  2021r.

(moxmnuce)
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Hupextop UADuTD Xpoboctor A.E.
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