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1. Ilesn 1 3a5a4M M3yYeHHUS JTUCHUAIITIHHBI (MOAYJIs1)
1.1. Ileab ocBOEHUS TMCIUATNIUHBI

Juctuummna «CrenuanbHble BOINPOCH aTOMHOW (DM3MKM» BXOJUT B OJIOK €CTECTBEHHO-
HAYYHbIX JUCUUIUINH, IpeAHa3HAYEHHBIX JUIsl (POPMUPOBAHUS Y YUALIUXCS €CTECTBEHHO-HAyYHOI'O
MHUPOBO33PEHUSI W TBEPABIX 3HAHMWA O MpoIeccax M SIBICHHUAX, CBSA3aHHBIX C (U3NYECKUMU
CBOMCTBAMM MHMKPOMHpA M KBAHTOBBIMHM SBICHMSIMHM Ha aTOMHO-MOJIEKYJSIPHOM YpPOBHE,
HEOOXOIUMBIX JJI1 IOHMMAaHHUS U HCIHOJBb30BaHUS B MH)KEHEPHO-TEXHUYECKUX pa3paboTKax.
AKTyanpbHOCTh JUCHMIUIMHBI  «CrHernuanbHble BOIPOCHl aTOMHOM  (U3UKW»  00ycIoBIeHa
IIPUMEHEHUEM 3HAHUM, YMEHUN U HABBIKOB, IIOJIy4YEHHBIX B IIPOLIECCE €€ U3YUYECHUS, I U3yYEHUs
JUCLHUIUIMH U3 IPYTUX OJOKOB M YCIIEHIHOI'O OCBOEHUS CIIELUAIBHOCTHU B IIEJIOM.

VYuebnas mucimiuiiHa «CrenuanbHble BOIPOCHl aTOMHOM (DM3MKKM» CTaBUT CBOEH IIEJBIO
u3y4yeHue (PU3NUecKUX CBOMCTB MUKPOMHUPA U KBAHTOBBIX SIBJICHUI HA aTOMHO-MOJIEKYJIIPHOM YPOBHE.

1.2. 3agauy JUCHUILIMHBI

OcHoOBHBbIE 337]a4l OCBOEHUS AUCLUILINHBL:

— U3YUYUTh IKCIIEPUMEHTAIbHBIE METOIbI MCCIIEIOBAHHS BHYTPEHHETO CTPOSHUSI aTOMOB;

— paccmotrperh (usmueckue SPPeKTsl U sABICHUA, OOYCIOBICHHBIE, B OCHOBHOM,
3IEKTPOHHBIMU 000JIOUKAMH aTOMOB U MOJIEKYIT,

— YCBOUTBH OCHOBHBIEC TIOHSITHS BOJIHOBOW MEXaHHMKH M OCOOCHHOCTH TOAXO0Ja K U3YYECHHUIO U
OMHMCAHUIO AaTOMHBIX SIBJICHUH.

BocnuratensHas 3amada 3akimrodaeTcs B (OPMHUPOBAHUM y CTYACHTOB MPO(GECCHOHATBHOTO
OTHOWICHHUS] K IPOBEJICHUIO HAyYHO-HUCCIIEIOBATENbCKUX U TMPUKIAIHBIX paboT, B pa3BUTUU
TBOPYECKON MHUITMATUBBI M CAMOCTOSATEILHOCTH MBIIIJICHUSI.

B pacmnpensslii cnucok 00IKX 3a4a4 AUCUUILIMHBI BXOJAT CJIECAYIOLUE 3a0auu:

— 0000WUMb U CUCMEMAMUIUPOBAMNb 3HAHUS NO:

— COBpPEMEHHBIM IMPEACTaBICHUSIM 00 aTOMHO-MOJIEKYJISPHOM CTPOEHUU BELIECTBA,
HKCIIEPUMEHTAIIBHBIM M TEOPETUUECKUM METOJaM HCCIIEIOBaHUSI BHYTPEHHErO CTPOEHHUS aTOMOB U
MOJIEKYJI;

— OCHOBHBIM 3aKOHaM, HJeIM M MPUHIUIAM aTOMHOW (Qu3uku; Quudeckum 3¢pdexraM u
ABJIEHUSIM, O0YCJIOBJIEHHBIM, B OCHOBHOM, 3JIEKTPOHHBIMH 000JI0YKaMU aTOMOB M MOJIEKYJ;

— Hayyumso:

— C HayyHOM TOYKHM 3pEHHUS OCMBICIMBATh W HMHTEPIPETUPOBATH OCHOBHBIE MOJIOXKEHUS
ATOMHBIX U MOJIEKYJISIPHBIX SIBJICHHIA;

— TPUMEHATh TOJyYeHHBIC 3HAHUS JUIS MPABWILHON HHTEPIPETAI[MH OCHOBHBIX SIBJICHUI
aTOMHOMU (PU3UKH;

— Ha/IJIeKAIUM 00pa30M OILIEHUBATh MOPSIKH (PU3NUECKUX BEIUUNH;

— UCTIOJIb30BaTh MOJYUYCHHBIC 3HAHUS B PA3IUYHBIX 00JIACTAX (PU3NUECKON HAYKH U TEXHUKHU,;

— HacTpauBaTh U OJKCIUIyaTHPOBaTh OSKCIEPUMEHTAIbHbIE NPUOOpHI ISl HCCIEI0BAHUS
BHYTPEHHETO CTPOECHHUSI aTOMOB;

— MPUMEHATh HUMEIOIIMECS TEOPETUYECKUEe 3HAHMS JJIs IPOBEIEHUS W HCTOJIKOBAaHUS
IKCIIEPUMEHTOB;

— cghopmuposamy:

— HABBIKM IPUMEHEHHUSI OCHOBHBIX METOJ0B (PH3UKO-MATEeMaTHYECKOTO aHATN3a JUIsSl PEIICHUS
KOHKPETHBIX 3a/1a4 (U3UKU aTOMOB U MOJIEKYII;

— HaBBIKU (PU3UKO-MATEMAaTUYECKOTO MOACITUPOBAHNUS,

— YMEHHE C TIOMOIIbIO aJeKBATHBIX METOJOB OIEHMBaTh TOYHOCTb W THOTPEUIHOCTH
TEOPETHUUYECKUX PACYETOB U SIKCIIEPUMEHTAIBHBIX U3MEPEHUN;

— HaBBIKW MPABWJIBHOW SKCIUTyaTalldd OCHOBHBIX MPHUOOPOB U 00OpPYAOBAHUS COBPEMEHHOMN
¢uznueckoit mabopatopuu;



— HaBBIKM 00pabOTKU M MHTEPIPETUPOBAHUS PE3YIIbTATOB HKCIICPUMEHTA;
— YMEHHE aHAJIM3UPOBaTh (PUINUECKHUI CMBICI MOTy4YEHHBIX PE3YyIbTATOB.

1.3. MecTo AucUMIIIMHBI (MOYJIS) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Huctummmaa B1.B.JIB.08.01 «CnenuansHble BOMPOCHI aTOMHOW (DU3UKH» BXOIUT B
JUCIUIUIMHBL 110 BeIOOPY b1.B.JIB BapuatuBHoit yactu b1.B Gmoka 1. ucuumnuas! (Mogymnu) b1
y4eOHOTO IJIaHa.

JlucuunianHa JIOTUYECKH U COACPKATEIbHO-METOJUYECKH CBSi3aHa C JUCHUIUIMHAMU
Moxayielt «Maremarukay, «O0mas duzukay, «O0umi Gu3ndecKkuii mpakTukym». [l ocBoeHUs
JAHHOW JUCHHIUIMHBI HEOOXOIUMO BIIaJIETh METOJaMU MaTEMaTUYECKOTO aHAIIN3a, AaHATUTHIECKON
TeOMETPHH, IMHEHHOM anreOphl, pellieHneM aaredpandeckux, AU depeHunanbHbIX U HHTErPalIbHbIX
ypaBHEHUU; TeopuH (YHKIMA KOMIUIGKCHOTO IIEPEMEHHOTO, TEOPUU BEPOSTHOCTEH U
MaTeMaTUYeCKON CTAaTUCTHKHU; 3HAaThb OCHOBHbIE (DU3MUYECKHE 3aKOHBI, yMETh MPUMEHSATh
MaTEeMATHYECKHUE METOJbI U (DU3MUECKHUE 3aKOHBI JIJIS PEIICHHSI MPAKTUYECKUX 3a/1a4.

B pesynprare u3ydeHHs HACTOSIIEH AMCHUIUIMHBI CTYACHTBI JIOJDKHBI MOJTYYUTh 3HAHUS,
MUMEIOIINE HE TOJIEKO CAMOCTOSTEILHOE 3HAYCHHE, HO M 00SCTICUHBAIOIINE 0a30BYIO ITOATOTOBKY JIJIs
YCBOCHHUS AUCHUILTUH 0a30BOil U BapHaTUBHOM yacTeit 6ioka 1 «/luctuminael (Moxynn)» yaeOHOro
TJIaHa.

1.4. IlepeyeHb NIAHUpPYEeMBIX pe3yJbTAaTOB O0y4YeHHsl O AUCHHUILVINHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3yJIbTATAMH 0CBOCHHs 00pa30BaTeJbHOI MPOrpaMMbl

N3ydyenue nanHoW y4eOHON NUCUMIUIMHBI HAMIPaBJICHO Ha (DOPMHUPOBAHHE Y O00YUAIOIIUXCS
cnenyromux kommerenuumii: OIIK-1, TIK-1.

No HNunexc Conepxanue B pe3ynbrare n3ydeHus yaeOHON AUCIIUTLTTHBI
oy | KoMmer KOMIIETEHITUH 00y4arouecs T0JKHBI
SHITUHN (unu e€ yacTu) 3HATh yMeTh BJIA/JIETH
1 OIIK-1 | crtocoOOHOCTBIO K | — COBpPEeMEHHBIE | — C Hay4YHOM | — MeToJaMu
OBJIAJICHUIO 0A30BBIMU | MIPEACTABICHHUS | TOYKU 3peHus | IPOBEIACHHUS
3HaHUSIMH B o0Jyiactu | 00 QTOMHOM | OCMBICTTUBAaTh U | (PU3HUECKHUX
MaTeMaTUKU U | CTPOCHUH UHTEPIIPETUPOBAT | UCCIIEAOBAHUN
€CTECTBCHHBIX HAYK, | BEIIECTBA, b OCHOBHBIC | U U3MEPEHUN;
WX HCIIOJIb30BAHUIO B | OCHOBHBIE MOJIO’KEHUS —  HaBbIKaMU
npogecCuoHAITbHON 3aKOHBI, WJICH W | aTOMHBIX MIPUMCHCHHUS
JeSITeIbHOCTH TIPUHIIHIIBI SIBIICHUH, OCHOBHBIX
aTOMHOM OIICHUBATH METOJIOB
¢bu3uky, UX | IOpsAAKU ¢buzuko-
CTaHOBJICHUE W | PU3NICCKUX MaTeMaTHYECK
pasBuTHE B | BETUYHH, Oro  aHamu3a
HCTOPHYECKOM WCITIOJIb30BaTh JUIS  peIICHUS
MOCIIeZIOBAaTeIbH | OTyYeHHbBIC €CTECTBEHHOH
OCTH, WX | 3HAHUS B | ayYHBIX 33]1aY;
MaTEeMaTHYeCKO | pa3lUYHBIX —  HaBBIKaMU
e onucaHue, | 00JacTIx o0paboTku U
TEOpeTH4ecKoe | GU3NYECKOU UHTEPIPETHPO
WCCIIC/IOBAaHNE W | HAYKH U TCXHUKH, | BAaHUS
MIPaKTUIECKOE — B MPAKTUYECKON | pe3yIbTaTOB
WCTIONB30BaHUE; | MEATETLHOCTH ¢busnKo-
— COBPEMEHHBIE | TPUMEHSITh MaTeMaTHYeCK
MeTObl (PU3HUKO- | 3HAHUS 0 | oro
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Ne Nupekc Coneprxanue B pesynbrare nzyuenus: yueOHON AUCIUTIINHBI
o/ | KoMIeT KOMITETEHIIMH 00yJaromuecst T0JKHbI
€HUUU (unu e€ yacTH) 3HATH yMeTh BJIA/IETh

MaTeMaTUIeCKOT | (U3HUYECKUX MOJICJIUPOBAH
0 CBOMCTBaX usl,
MOJICIUPOBAaHUS | OOBEKTOB U | TEOPETHUYECKO
u SIBJICHUI JUIsL | TO pacuera u
TEOPETHUYECKOr0 | CO3/IaHUsI TUMOTE3 | HIKCIIEPUMEHTA
HCCIIEIOBAaHUS U TEOPETHYECKHUX | JIBHOTO
SIBJICHUH MOJICNCH, HUCCJICIOBaHUS
¢bu3uk aroma, | MPOBOJIUTH ;
METO/IbI aHaJIN3 TPaHUI] UX
HaOI01eHus IPUMEHUMOCTH;
ATOMHBIX — MIPUMEHSATD
SIBJICHUH, UX | COOTBETCTBYIOLIU
JKCIIEPUMEHTAN | € METO/IbI
bHOE IIPOBEICHUS
HCCIIeIOBaHNE U | (PU3HYECKHX
MPaKTHYECKOE UCCJIEIOBAHUN U
HCMOJIb30BAHUE; | U3MEPEHHUIL;

— NPUMEHSATH

OCHOBHBIE

METO/Bl  (PUBHKO-

MaTEeMaTU4YeCKOro

aHaiu3a JUTSL

perieHus

€CTECTBEHHOHAYY

HBIX 3a7a4d U

(hbU3mIecKoro

MOJICIMPOBAHUS B

MPOU3BOACTBEHHO

W IPaKTHUKE;

2 |IIK-1 CIOCOOHOCTHIO — MPUHIUTIBI | — MPUMEHATH | —  HaBBIKAMU
MMOHMMAaTh NPHUHIUIBI | YCTPOMCTBA U | UMEIOIIHECS MpaBUIILHOMN
paboTel ©  MeTOJbI | GYHKIIMOHUPOBA | TEOPETUUECKHE JKCIUTyaTalluu
JKCIUTyaTaluu HUSA 3HaHUs JUIsl | OCHOBHBIX
COBPEMEHHOMN SKCIIEPUMEHTANl | IPOBEACHUSA u | npubopoB U
PaZMOdIIEKTPOHHONH U | BHBIX MPHOOPOB | HCTOJIKOBAHUS o0opynoBaHuUs
ONTHUYECKOMN JUTS SKCIIEPUMEHTOB; | COBPEMEHHOM
anmnaparypsl U | UCCIIEIOBAHUSA — HacTpauBaTh U | (pU3MUEeCKOn
o0opynoBaHus BHYTPEHHETO 9KCILIyaTUpOBaTh | JabopaTopuu;

CTPOECHUS SKCIEPUMEHTAIIbH | —  HaBbIKaMU

aTOMOB. ple MpUOOpPHI AJs | 00paboTKU U
Hcciaea0BaHus UHTEPIPETUPO
BHYTPEHHETO BaHUS
CTPOEHHUSI AaTOMOB; | pe3yJIbTaTOB
— MIPUMEHSATH | IKCIIEPUMEHTA
HMMEIOIINECS ;
TEOPETHUECKHUE —  HaBBIKAMU
3HaHUS JUISL | IPUMEHEHUS
TIPOBEACHUS U | TIOJTyYEHHBIX




HNunexc
KOMIIET

Coneprxanue
KOMIICTCHIINN

B pe3ynbrare nuzydeHus: yueOHON AUCIUTUTMHBI
00yJaronuecs JOKHBI

/1t

SHIIUU (vt €€ gacTH) 3HATH

yMeTh

BJIaJeTh

HCTOJIKOBaHUS
JKCIIEPHUMEHTOB;
— C TIOMOIIBIO
aJIeKBaTHBIX
METOJI0B
OLICHUBATD
TOYHOCTb u
HOTPELIHOCTh
TEOPETUUECKHUX
pacderoB u
U3MEPECHUH,
aHAIU3UPOBATh
busnueckuit
CMBICT
HOJyYEHHBIX
pe3yJIbTaTOB

TEOPETHYECKHU
X 3HAHUU 119
perieHus
MIPUKJIATHBIX
3aja4.

2. CTpyKTypa  coaep:KaHue TUCHUIIMHBI

2.1. PacnipenesieHue Tpy10€MKOCTH JUCHHUILJIMHBI 10 BUIaM padoT

O6mas Tpy10€MKOCTh AUCIUILINHBI COCTaBisieT 2 3ad. efl. (/2 wyaca), uX pacupe/eneHue
0 BHJIaM pa0oT MPeACTaBICHO B TabmuIe (0151 cmyoenmos ODO).

Bun yuebnoii paboTbl Bcero CemecTtphbl

4acoB (dacer
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KonTakTHas padora, B TOM 4ncje:
AyIuTOpHBIE 3aHATHS (BCEro): 40,2 40,2
3aHsATHUS JIEKITIMOHHOTO THIIA — - |- — —
JlaGopaTopHbIe 3aHATHS — - |- — —
3aHATHUSI CEMUHAPCKOro THMa (CEMHHApBI, MPaKTHUYECKUE
3aHATHUSA) 36 36 | B -
HNnas koHTaKkTHasA padora:
KonTpons camocrositensHoi pabotsl (KCP) 4 4
ITpomexxyrounas arrecranus (MKP) 0,2 0,3
CamocrosiTeibHas padoTa, B TOM 4HCIe:
Kypcogas pabora — - |- — —
[TpopaboTka yuyebHOro (TeOpeTUYECKOro) MaTepuana 12 12 | - — —
BeimonHeHe MHIWBUAYATbHBIX 3aJaHui  (IOJATOTOBKA
COOOIIEHHMI, ITPE3EHTaLIIA ) 7.8 78 | B B
Pedepar — - |- — —
ITonroroBKa K TeKyIeMy KOHTPOJIIO 12 12 | - — —
KonTpoJnb:
[ToaroToBka K s5K3aMeHy — —
O01as TPy10eMKOCTh \ yac. 72 72 | - — —




B TOM 4HCJie KOHTAKTHAs
pabora 40,2 40,2
3a4. el. 2 2

KonTakTHas paboTta mpu IpoBeAEHUU Y4eOHbBIX 3aHATHH no aucuuiuinHe «CrenuanbHble
BONPOCHI AaTOMHOM (HU3UKW» BKIIOYaeT B ce0s: TNPAKTUUYECKUE 3aHATHs, TPYIIOBBIE U
WH/IMBUyaJIbHbIE KOHCYJIBTAIL[MH; IPOMEXKYTOUHAs aTTeCTallusl B YCTHON Gopme.

2.2. CTpyKTYypa QM CHUIINHbBI

Pacnpenencnue BuI0B yd4eOHOU pabOTHI U KX TPYJOEMKOCTH TI0 pa3JieiaM JUCIUTLTAHBI.
Paznensl (TeMbl) TUCIUTUIMHEI, H3y9aeMbIe B 5 ceMecTpe (ounas gopma):

KonnuecTBo 4acoB
b HaumenoBanue pasnienos (Tem) AymuTopHas iﬁ;e;zf '
n/m Bcero  pabota KCP
pabora
J 13 |JIP CPC

1 BBenenue B aToMHy10 GU3HKY 5,8 2 3,8
2 [InanerapHas MOJIeTh aToma

Pesephopra—bopa 8 4 4
3 KopnyckynspHo-BOTHOBOH Ayain3m 6 2 4
4 OCHOBBI KBAHTOBOM TeOpuun 8 4 4
5 VYpasuenust lllpenunrepa u KBaHTOBas

TEOpHs aTOMa BOJIOPOJA 14 8 2 4
6 MHOT0371eKTPOHHBIC ATOMBI 8 4 4
7 ATOM B moJie BHEIITHUX CHJI 8 4 4
8 IIpunnun  [laynu  u 3JI€KTpOHHAasA

KOH(UTYypaIysi aTOMOB 14 8 2 4

Hroro no gucumMninne: 71,8 36 4 31,8

[Mpumeuanue: JI — nexuu, [13 — npaktudeckue 3anatust / cemurapsl, JIP — maboparopusie
3anstusi, CPC — camocrositenbHas pabota cryaenta, KCP — KOHTpoJIb caMOCTOSTENBHON paOOTHI.

2.3. Conep:xanue pa3iesoB (TeM) TUCHUILIUHBI
2.3.1. 3ansATHS JEKIIMOHHOI0 THIIA

CornacHo y4eOHOMY IUIaHy 3aHATUS JIEKUIMOHHOIO THWIA 10 JaHHOW JUCHUIUIMHE
IpeayCMOTpPEHBI B paMKax yueOHoi nuctumiansbl b1.6.08 AToMHas ¢puznka (cM. COOTBETCTBYIOILYIO
PILN).

2.3.2. 3aHATHA CEMHMHAPCKOI'0 THIIA

No HanmeHnoBaHne - (Dopma TeKymero
Conepxanue paszaena (TeMbl)

/1 asjnena (TeMbl) KOHTpPOJIS

1 Baenenne B [Ipeamer u 3amaun atomHo# (pu3ukm. OTBETHI Ha

aroMHyo puszuky  |[Mukpomup. Macmtadbl. DKCIepUMEHTaIbHBIE| KOHTPOJIbHBIE

JaHHbIE O cTpoeHHH aroma. CepuanbHBIE|BOMPOCHI /
3aKOHOMEPHOCTH B  ATOMHBIX  CIIEKTPaX,|BBIIOJHEHUE
KOMOWHAIIMOHHBIN TPUHIUN PHUTIA, TEPMBI. |IPaKTHIECKUX
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Knaccuueckas Mozenb atoma ToMcoHa.
DJIEMEHTHI KJIACCUYECKOU TEOPUH
AIIEKTPOMArHUTHOTO U3ITyYEHUSI.

DNeMEeHThI KBaHTOBOM onTUKU. KBaHTHI
ceera (doronnl). TemioBoe u3ITydeHHUE:
KJIACCUYECKMI W  KBAaHTOBO-MEXAHUYECKUUI
noaxon. dotosddekt: ero BUIAbI U 3aKOHBI.
®opmyna DiHmITeNHA. J[aBieHne U3TydeHuUs.
[Tornomenue W3JTyYEHUs. N3nyuenue
BapunoBa—Yepenkosa. D dexr Komnrona.

3aJaHUuN

[Inanerapnas
MOJIETTb

aroMa

Pezepdopna—bopa

Omnewitel Pesepdopna. SAnepHas moxens
atoma. BreiBox Qopmynsr Pesepdopma s
paccesHus o-yactull. CieacTBUsS U3 ONBITOB
Pesepdopna. DkcriepuMmeHTanbHas HpoOBEpKa
dopmynsr Pezepdopna. Ilnanerapuas monensb
atoma Pezepdopaa. CTOIKHOBEHHE YACTHILI.
CeueHue paccesHus.

CrnexTpalibHblE CEpUU aTOMa BOJIOPO/IA.
OnemenTapHas OOpOBCKas TEOpUS aToMa
BOJIOpPO/IA. IToctynatel bopa.
OKCepuMEHTaJIbHOE MOATBEPKICHUE
JUCKPETHOM  CTPYKTYpbl ~ DHEPreTUYECKUX
ypOoBHeW aTomoB, onbITel Ppanka u ['epua.
bopoBckas  mozen, — atoma  BOJIOpPOJA.
CnexkTpaibHble CEpUU  BOJOPOIOTOTO0O0HBIX
cucteM. Henocratku Teopun bopa.

OTBeTHI
KOHTPOJIbHbBIE
BOITPOCHI
BBITIOJIHEHHE
MPAKTUYECKUX
3aJaHui

Ha

KopnyckyssipHo-
BOJIHOBOH lyallu3M

Yactuusl u BosHBL. KopnyckymnsipHO-
BOJIHOBOM ayanu3M. ['unoresa ne bpoiins u ee
SOKCIEPUMEHTAIBHOE  TNOATBEPKIACHUE  Ha
npuMepe AUQPPAKIUH DIEKTPOHOB, aTOMOB,
HerTpoHoB. OnbIThl JleBuccona—/[xepmepa u
Tomcona. da3zoBasg M TpyNIIOBasl CKOPOCTHU
BoiH ne bpoinsa. Craructuueckuit xapaxkrtep
CBSI3U KOPIYCKYJIIPHBIX U BOJTHOBBIX CBOMCTB.

OTBeTHI
KOHTPOJIbHbIE
BOIPOCHI
BBINTOJTHEHHE
MPAKTUYECKUX
3aJaHuN

Ha

OCHOBBI KBaHTOBOU

TEOpuun

CocrosiHue 4YacTHIbI B KBAaHTOBOM
Teopud.  BomHoBas  QyHkmMS < u  ee
CTaTUCTUYCCKUI CMBICII. [TpunIMI
cyneprno3uiuu. OnepaToppl B KBaHTOBOM
MexaHuKe W uX cBoicTBa. (CoOOCTBEHHBIE
3HAYEHUs U COOCTBEHHBIE  (PYHKIIMH
OIIepaTOpPOB. Omneparopsl BaKHEHIINX
buznuecKux BEJIMYMH (KoOpAMHATHI,
MMIyJbCa, MOMEHTa WMITYJIbCa, MPOCKIHHU
MOMEHTAa HMITYJIbCA, KUHETHUYECKOH,
MOTEHITUATBLHOW ¥ TIOJIHOM YHEPTUU). Y CIOBHUE
BO3MO@HOCTH OJIHOBPEMEHHOI'O H3MEPEHHUS
(bUBUIECKUX BEJINYMH. CooTHolieHue
HeonpeneneHHocTei ['elizendepra.

XapakTepHble  3aJa4d  KBAHTOBOM
MeXaHHUKH. JIBukeHne CBOOOJHON YaCTHIIBL.
Yactuia B OJHOMEPHOM NIPSIMOYIOJBHOM
MMOTEHLIMAIIBHON sIME. JIunelnbIi

OTBeTHI
KOHTPOJIbHBIE
BOIIPOCHI
BBINTOJTHEHHE
MPAKTUYECKUX
3aJaHuN

Ha




rapMoOHUYECKUW ocumuiATop. OTpakeHue u
MIPOXOXKICHHE CKBO3b MPSIMOYTOJIbHBIN
NOTEHIHANBHBI  1mopor.  I[loTeHuHaIbHBIN
Oappep KOHEYHOM HMpUHBL. TyHHEIBHBIN

b Pexr.

YpaBHeHust
[lIpenunrepa

u

KBAaHTOBasA  TCOPUSA
aToMa BoJopoaa

Bpemennoe u CTallMOHAPHOE
ypaBHeHusa  Illpenunrepa.  KBanTOBaHme.
VpaBuenus Illpegunrepa B olepaTOpHOU
dopme. Oneparop ['amunbrona. OnpeaeneHne
HHEPreTHUUECKOI0 CIEKTpPAa CUCTEMBI  Kak
3ajjaya Ha COOCTBEHHBIE 3HAYEHUS OllepaTropa
I'amunbTOHA.

KBaHTOBO-MEXaHMYECKOE  ONMCAHUE
aromMa Bojopoja. YpaBHenue Ilpenunrepa
Uit aroma Bojopona. Pdusnveckuil CMBICIT
KBaHTOBBIX 4Mcell. Pa3neneHne nepeMeHHBIX.
VYrioBoe W paguanbHOE — paclpenciieHue
AIIEKTPOHHOM IUIOTHOCTU. OHEPreTU4ecKuil
cnextp. Oneparopbl MOMEHTa HUMIIyJbCa H
IPOEKIIMM  MOMEHTa UMIOyJbCa U  HUX
coOcTtBeHHble 3HaueHus. [IpaBuma orbopa.
HopmanbHOe cocrossHMe aroma. BoaHoBBIE
GyHKIMM M paclpelelieHue  MJIOTHOCTH
BEPOATHOCTH. 1S-COCTOSIHUE DJIEKTpOHA B
aToOM€ BOIOPOJA.

OTBeTHI
KOHTPOJIbHBIC
BOIPOCHI
BBITTOJTHEHHE
MPAKTUIECKHIX

Ha

3a7aHuil / BBIITOJTHEHUE
KOHTPOJILHON pabOTHhI

MHOro3neKTpOHHbIE

aTOMBI

KBanToBanue BOJIOPOOIIOI00HBIX
aTOMOB. Kparnocts BBIPOKICHUS
ASHEPTreTUUECKUX YPOBHEH. CumMBosmka
COCTOSIHUI 3JIEKTPOHA B aToMe.
Pacnipenienienne  MIOTHOCTH — BEPOSITHOCTH.
YPOBHM U CHEKTpbl LIEIOYHBIX METAJIJIOB.
[IpaBuiia otbopa M CHEKTpajbHbIE CEPUU.
ToHKasg CTPyKTypa CHEKTPaJIbHBIX JIMHHUI
BOJIOPOIOTIOI0O0HBIX aTOMOB.

OpOuTanbHbIe MarHUTHBIN u
MEXaHUYECKUN MOMEHTHI. Crun u
COOCTBEHHBIM MarHUTHBIA MOMEHT DJIEKTPOHA.
OKCepuMEeHTaIbHOE JI0Ka3aTeNbCTBO
CyILIECTBOBaHMUSl CIUHA, oONbITel [llTepHa—
I'epnaxa. IlonHBII  MOMEHT  HMITyJbCa.
Onucanve COCTOSIHUM 3JIEKTPOHA B aTOME C
MTOMOIIbI0 HA0OPOB KBAHTOBBIX umcen. CruH-
OpOUTAIbHOE B3aUMOJICHCTBHE.

OTBeTHI
KOHTPOJIbHbIE
BOIIPOCHI
BBIITOJIHEHHE
MPAKTUYECKUX
3aJaHuM

Ha

AToMm B
BHEIITHUX CHJI

II0JIC

MaruuTHbIe CBOICTBa aTOMOB.
OpOuTanbHBI, CHOUHOBBIH W TOJHBIN
MarHUTHBII MOMEHTHI aToMa. [ MpOMarHuTHOE
OTHOLIEHME M MarHeToH bopa. Atom BO
BHEIIHEM MAarHuTHOM Tmosie. HopManbHbIM 1
aHoManbHbBIH >(dexTsl 3eemMana u 3¢ dekT
[Tamena—baka. DHeprusi aromMma B MarHUTHOM
mnoJje. ONEKTPOHHBIN rapaMarHUTHBIN
pezonanc (OI1P) u ero mpunoxxenus. ATom B

OTBeTHI
KOHTPOJIbHBIE
BOIIPOCHI
BBIIIOJTHEHUE
MPAKTUYECKUX
3aJaHuM

Ha
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anekTpuaeckom noje. Ipdexr [rapka.

no1000104YKU. DJIEKTPOHHAss KOH(UTyparusl.
CyMMmapHble OpOMTaNbHBIM, CHUHOBBIA U
IIOJIHBI MOMEHTBI MHOTO3JIEKTPOHHOTO aTOMa.
LS (mopmanbHasi) u jj-cBsi3u. CrneKTpaibHbIC
0003Ha4YeHHs U MpaBWiia 0TO0pa. 3anoJHEHUE

AIIEKTPOHHBIX 000J1049€eK B aTomax.
[Tepuonnueckas cucreMa 3JIEMEHTOB
MenneneeBa. DneKTpoHHAss KOHPUTYpaIHs U
npaswia XyHa.

[Mpunnun Iaynu u CuctemMbl TOXIECTBEHHBIX yacTHLl.|OTBETHI Ha
AIIEKTPOHHAS Cummetpusi BONHOBBIX (pyHKuMi. BO30HBI M|[KOHTPOJIBHBIC
KOH(UTyparus (depMuOHbl.  MHOTO3JIEKTPOHHBIE  aTOMBI.|BOIPOCHI /
aTOMOB Oo6mme HPUHINIIBI OITMCAHUSIBBIITOJTHEHUE

MHOT03J1eKTpOHHOro aroma. IIpunnun Ilaynu|npaktudyeckux
U KBaHTOBO-MEXaHWYeckas (HOpMyJIUpPOBKa|3a1aHuil / BHIIOJIHEHUE
npuniuna Ilaymu. ATomHBIE 00OJOYKH H|KOHTPOJBHOW PabOTHI

IIpakTHyeckue 3aHATHS

No

n/n

No paznena
JUACITTHHBI

HanmMeHnoBaHue MMPAKTUYICCKUX 3aHATHH

Kom-Bo
4aCcoOB

1

1,2

Mopnenu atomoB Tomcona u Pesepdopna. 3akoHOMEpHOCTH B
CIEKTpax aTOMOB BOJIOPOJA U BOJAOPOJONOA00HBIX ATOMOB.

4

2

2,3

Paccessnue a-wactuny BemectBoM. Dopmyna Pesepdopna.
[Toctynatel bopa. Monens aroma bopa. OnbiT @panka u ['epia.
Bonnsl ne bpoitns.

OcHoBBI KBaHTOBOM MEXaHUKH. CootHolieHue
HeonpeneneHHocteil ['eitsenOepra. Omneparopsl (QuU3HMUECKUX
BennunH. CoOCTBEHHbIE 3HAU€HUS M COOCTBEHHbBIE (DYHKIMU
OIIEpaTOPOB.

OCHOBBI KBaHTOBO-MEXaHUUYECKOT'O MPEICTABIECHUSI O CTPOEHUU
aroma. OnHOIEKTpOHHBIM atoM. YpasHeHue Illpenunrepa amns
aroma Bogopona. Pdusnyeckuil CMbICT KBAaHTOBBIX YHCED.
OHeprerudeckuit cnekrp. [IpaBuia orbopa.

10

6,8

MHorosnekTpoHHble  aToMbl. OOOJOYKM M MOAO0O0IOYKH.
Cocrosnue. OnexktpoHHass KoH¢urypauus. TepMm. OcHOBHbIE
TepMbl atroMoB. Ilepuonnyeckas Tabauia 3J€MEHTOB (OCHOBBI
MIOCTPOEHUS).

10

MarunuTtHsle cBoiicTBa aToMOB. OpOUTANIbHBINA, MEXaHUYECKUN U
MarHUTHBII MOMEHTHI JIEKTPOHA. DHEPTUsl aTOMa B MATHUTHOM
nojue. D¢pdekt 3eemana. ATOM B 3eKTpUuyeckoM mnoie. Dpdexr
[ITapka.

Uroro:

36

2.3.3. JlabopaTopHbIe 3aHATHS

CoracHo

yueOHOMY

MaHy J1abopaToOpHBIC 3aHATHA 1O JAHHOW  JUCIUTIIMHE

OpeIyCMOTpEeHbl B paMkax yueOHoil aucuumuimabsl b1.5.10 OOmmii ¢gusuueckuit MpakTUKyM
(AtomHas ¢usuka) (cMm. coorBercTByrotyto PITT).

2.3.4. [IpuMepHast TeMATHKa KypPCOBBIX padoT (IIPOEKTOB)
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00y4YarIIUXCs M0 JUCHUILINHE (MOIYJIIO)

CoryacHO y4eOHOMY IUTIaHYy KYypCOBBIE PaOOTHI (IPOEKTHI) MO JAHHOW IUCIUIUINHE HE
PEyCMOTPEHEI.

2.4. IlepeueHb yueOHO-METOAUYECKOr0 OOecHeYeHUsl JJIsi CAMOCTOSITEIbHOI PadoThI

KOH(UTypalysi aToMOB

Ne Bux CPC [Tepeuensb yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTLIAHBI
/o T10 BBIMIOJIHEHUIO CAMOCTOSITEJIbHON pabOThI
1 |[IIpopabotka  y4yeOHOro/MeToanyecKHe YKa3aHUS IO OpPraHMU3ALUU CAMOCTOSTEIHLHOU
(TEOpETHYECKOTO) paboTHI CTYICHTOB.
Marepuania);
BBIITOJIHEHUE
WHIMBUTYQJIbHBIX
3aJIaHNM;
pedepar;
MOATOTOBKA K TEKYILEH
U IPOMEKYTOYHOU
aTTeCTalluu
2  |[lomgroroBka K npakTh-MeTOAMYECKUE YKa3aHUs [0 OpraHU3alMd CaMOCTOSTEIBHOM
YECKHUM 3aHSATUSIM paboThI CTYJICHTOB.
3 IlogroroBka Kk BbINOI-|MeTOaMYECKHE YyKa3aHWS 110 OPraHM3alUU  CAMOCTOSATEIbHON
HEHUIO  J1TaOOPaTOPHBIX|pabOThI CTYICHTOB.
pabor
No [lepeueHs yueOHO-METOANYECKOTO OOeCIeUeHuUs
/i HaumenoBanue pa3zaeina (Tembl) JUCLIUIUIMHBI 110 BBIIIOJIHEHUIO
CaMOCTOSITENIbHOM paboThI
1 Bgesienne B aroMHy10 (pU3HKy 1. Aromuas Qusmka: y4eOHO-METOJUYECKOe
2 [Imanerapnas MOJIEb atoma|niocooue / [A.I1. bapxos, B.C. lopom, B.E. JIsicenko u
Pesepdopra—bopa ap.]; M-Bo oOpazoBanust u Hayku Poc. Denepauuu,
3 KoprmyckynsipHO-BOITHOBO# Kybanckuit roc. yH-1. — KpacHomap: [KyOGaHckwuii
Jyalli3M rocyiapcTBeHHbIN yHUBepcuTeT], 2016.
4 OCHOBBI KBAaHTOBOU TEOpUH 2. 3J’IeKTp0HHLII71 KypC «Dusuka aromay
5 ypaBHeHI/IH ]_[_[peI[HHrepa u (BKJ'IIO‘-IaeT B ce0s: 1) SJICKTpOHHLIﬁ KypcC JICKIIUH; 2)
KBAHTOBAsI TEOPHS aTOMa BOAOPOJa KOHTPOJIBHBIC BOIIPOCHI 11O pa3aciiaM yqe6Hor0 Kypca,
6 MHOT03/1eKTPOHHbIE ATOMbI 3) mpakTUuecKWe 3aJaHusl MO pazjaesaM y4eOHOro
7 ATOM B IIOJIE BHEIIHHX CHII Kypca; 4) TecThl 0 paszfenaM yd4eOHOro Kypea); pexum
8 Ipuniun ITaynu u saekrponHasAOCTYIA.

http://moodle.kubsu.ru/

3. Uponos U.E. KanroBas ¢usuka. OcHOBHBIE
3aKOHBI: y4eOHOe mocoOue [DNeKTpoHHBIH pecypc]:
yue0. mocobme — DIJeKTpoH. naH. — Mockaa:
N3znarensctBo «JlabopaTopust 3nanmii», 2017. — 261 c.
— Pexxum noctymna:

https://e.lanbook.com/book/94103

4. Upomo WN.E. 3amaum mo oOmiedt ¢usmke
[DneKkTpoHHBIH pecypc]: yuebHOe mocodue amsi By30B /
Uponos, N.E. — 11-e uzn. — M.: JIaGoparopusi 3HaHUH,
2017. — 434 c. — Pexxum gocryma:

https://e.lanbook.com/book/94101

5. CasenbeB U.B. Kypc ¢usuku [DneKTpoHHBIN
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https://e.lanbook.com/book/94101

pecypc]: yaebnoe mocobue: B 3 T. T.3: KanToBas
ontuka. AtomHas ¢(usuka. dusmka TBEpIOro TeENA.
®du3uka aTOMHOrO SiApa U DIEMEHTAPHBIX YacTwll /
Casennes U. B. — CII0.: Jlaus, 2018. — 308 c. — Pexxum
JOCTyMa:

https://e.lanbook.com/book/98247#authors

6. Casenmbee W.B. Kypc oOmeli ¢usuku
[DnexTpoHHBIN pecypc]: yuedHoe ocodue: B 5 T. T. 5:
KBanrtoBas ontuka. AtomHas pusuka. @usnka TBEpIOTO
Tena. Ou3nKa aTOMHOTO SiApa U JIEMEHTAPHBIX YacTHIL /
U.B. CaBennes. — CI16.: Jlans, 2011. — 384 c¢. — Pexxum
JI0CTyHa:

https://e.lanbook.com/reader/book/708/#authors

7. Byakep JI. ATomHas Qusuka [DIeKTpOHHBIN
pecypc]: yue6. mocodue / 1. byakep, J. Kumbemn, /1.
HeMwinbs. — OnexktpoH. gaH. — Mocksa: du3MaTiuT,
2010. — 396 c. — Pexxum nocryma:

https://e.lanbook.com/book/48253

8. UponoB N.E. AtomHasi u sinepHas (pu3mKa:
coopHHK 3anad: yuyeObHoe nocobue / M.E. Upomos. —
W3zn. 8-e, ucrip. — CII6. [u ap.]: Jlans, 2002.

9. Uponos U.E. 3amaumn 1o KBaHTOBOMW (pU3HKE:
yuebHoe mocobue / U.E. Uponos. — 2-e usn., uchp. —
M.: ®usmarnut: Jlaboparopus bazosbix 3nanuii, 2001;
CI16.: HeBckuii [uanext, 2001.

10. Uponos M.E. KBantoBas pusuka. OcHOBHBIE
3akoHbI: yueOHoe nocodue / U.E. Upomos. — M.; CIIG.:
OUSMATIIUT: Jlabopatopusi ba3oBbix 3HaHuii:
Hesckuit Inanexr, 2001.

11. CuByxun JI.B. O6mmuii kypc ¢usuku. T. 5:
AToMmHas u saepHas gusuka. — M.: @uzmaraut, 2006.

12. Tpodpumosa T.U. Kypc ¢usuku: ydedbHOE
nocobue TUTSt WH)KEHEPHO-TEXHIICCKIX
cnenManbHOCTel By30B. — M.: Akanemus, 2010 (18-e
u3M., crep.). — M.: Akanemus, 2014 (20-e u3n., crep.).

13. TpodpumoBa T.U. OcHoBbI ¢u3uku. ATOM,
aTOMHOE SJIpO M DJIEMEHTapHbIE YaCTHIIBL Yy4eOHOE
nocobue. — M.: KHOPVYC, 2011.

14. noneckuii 2.B. Atomnast gusuka. Tom 1.
Beenenne B aToMHyI0 QU3UKY [DNEeKTpOHHBINA pecypc]:
yueb. — OnextpoH. naH. — Cankr-IlerepOypr: Jlans,
2010. — 560 c. — Pexxum nocryma:

https://e.lanbook.com/book/442

15. IInonsckuii 3.B. Atomuas ¢usuka. Tom 2.
OCHOBBI KBaHTOBOW MEXAHUKH M CTPOEHHE SJIEKTPOHHOMN
000J704kH aroMa [DNeKTpOHHBIH pecypc]: yued. —
OnekTpoH. AaH. — Cankt-IlerepOypr: Jlanb, 2010. — 448
¢. — Pexxum nocryna:

https://e.lanbook.com/book/443
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Y4eOHO-MeTOoINUeCKe MaTepHallbl IJIsl CAMOCTOSATENIbHONW paboThl 00yJYaroMmUXCs U3 YHcia
MHBAJINOB U JIUII C OFPaHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbst (OB3) npenocrasistores B popmax,
Q/IaTITUPOBAHHBIX K OTPaHUYEHUSIM UX 3JI0POBbS U BOCTIPUATUS HHPOPMALIUH:

Jlist 11 ¢ HapyIEHUsIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JIyist 5L ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist a1 ¢ HapyIeHUsIMUA OTIOPHO-/IBUTaTEJIBHOTO amapara:

— B mieyaTHoM opme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBI TIEpEeYeHb MOXET OBITh KOHKPETH3UPOBAH B 33aBHUCUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B npornecce npenogaBanus AMCUUILUIMHBI UCTIOJIB3YIOTCS CIIEYIOLNE METOIbL:

— NPOBEACHUE ITPAKTUUYECKUX 3aHATUH;

— JIOMalIHKE 3aJaHUs;

— 0Ipoc;

— UHJUBHlyaJIbHbIE IPAKTHUECKUE 3a/IaHMS,;

— KOHCYJIbTAIIMU MIPEIOIaBATENICH;

— CaMOCTOsATeJIbHAs padoTa CTYIEHTOB (M3y4€HUE TEOPETUUECKOT0 MaTepHraa, HOroTOBKa K
71a00paTOPHBIM 3aHATUSIM, BBIIIOJIHEHUE JOMAIIHUX Pa0OT U MHAMBUAYAIbHBIX THUIIOBBIX PACUETOB,
HOJTrOTOBKA K OIPOCY).

[lo wu3yyaemMOW JUCHUIUIMHE CTYIAEHTaM MPEAOCTAaBISIETCd BO3MOXHOCTb OTKPBITO
HOJIb30BaThCs (B TOM YMCJIE KOIMMPOBATh HA JIMYHBIE HOCUTENIN MH(POPMALKU) MOATOTOBIEHHBIMU
BEJYLIUM JIaHHYIO JUCLUILIMHY IIPEroaaBaTesieM MaTepruaiaMy B BUJIE 3JIeKTPOHHOI0 KOMILJIEKca
CONPOBOKAEHUS, BKIIOYAIOIIEro B ceOs:

— 3JIEKTPOHHBIE KOHCIIEKTHI JIEKLIUH;

— 3JIEKTPOHHBIE TIaHbl MPAKTUYECKUX (CEMMHAPCKUX) 3aHITUH;

— 3JIEKTPOHHBIE BapHAHThI Y4€OHO-METOAMYECKUX TOCOOUH JJIs1 BHIITOJIHEHUS JIA0OPATOPHBIX
3aJlaHuU;

— CIIMCKHU KOHTPOJIbHBIX BOIPOCOB K Ka)KJJ0M TeMe U3y4aeMoro Kypca;

— Pa3HOOOPa3HYIO JAOMOJIHUTEIbHYIO JINTEPATYPY, OTHOCSIIYIOCA K M3ydaeMOoil AUCIUIIINHE
B 2JIEKTPOHHOM BHUJE (B Pa3lIMYHBIX TEKCTOBBIX (hopmarax u rpaduueckux (opmarax, a TaKxe B
dopmarax *.pdf, *.djvu.

ComnpoBok/ieHHE CaMOCTOSATENbHOM pabOThl CTYJEHTOB TAaK)KE OPraHW30BaHO B CIIEAYIOIIMX
dopmax:

— YCBOEHME, JI0IIOJIHEHHE U BHUKAaHUE B pa30upaeMble pa3ziesibl JUCHMILUIUHBI IPU TOMOIIN
3HAHMH TOJIy4a€MBIX IO CPEACTBAM M3Y4YEHMS PEKOMEHAYEMOW JIMTEPATyphl U OCYLIECTBIIIEMOE
yTeM HanucaHus pedepaTuBHBIX padoT;

— KOHCYJIbTAllUM, OPTraHW30BaHHBIC ISl PA3bsCHEHUS IMPOOJIEMHBIX MOMEHTOB IpHU
CaMOCTOSITEIbHOM HM3yUYE€HUU TeX WJIM HMHBIX acCleKTOB pPa3/esioB ycBauBaeMoW HHpopManuu B
JUCLUIUINHE.

OcHoBHbIE 00pa3zoBaTelIbHbIE TEXHOJIOTUH, UCTIONIb3YEMbIE B YU€OHOM IpOlLIecce:

— 00CY)KJIeHHE CIIOKHBIX M JJUCKYCCHOHHBIX BOIPOCOB U MPOOJIEM U pa3perieHue npooiiem;

— KOMIIbIOTEPHBIE 3aHSTUS B PEKUMAX B3aUMOJIEUCTBHS «IIPETMOIaBaTeNlb — CTYAEHT), «CTYIEHT
— IIPETIOJIaBATENbY, «CTYAEHT — CTYAECHTY;

— TEXHOJIOTUM CMEUIAHHOTO OOy4YeHHUs: UCTAHIIMOHHBIE 3aJJaHUs U YIIPaKHEHHUSI, COCTABJICHUE
IJIOCCapUEeB TEPMHHOB M OIpEAENeHHH, rpynmnoBble MeToabl Wiki, MHTEpHET-TeCTUpOBaHHE U
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AQHKETUPOBAHUE.

WHrepakTBHBIE 00pa30BaTE/IbHBIE TEXHOJIOTUH, UCIIOJIb3YEMBIE B Ay JUTOPHBIX 3aHATHSIX:

— TEXHOJIOTUS Pa3BUTHUS KPUTUUECKOTO MBIIICHUS;

— UCII0JIb30BaHUE CPEACTB MYJIbTUMEANA;

— W3y4YCHHME W 3aKpeIUIeHHEe HOBOrO0 MaTepuaia (MHTEpaKTHBHAs JeKnusa, pabora cC
HarJIsIIHBIMU [TI0COOUSMH, BUAEO- U ayAOMaTepuaIaMy, HCI0Ib30BaHKUE BOIPOCcOB, COKpaTH4eCKui
JIAAJIOT);

— 00CyKIEHUE CIOKHBIX U JUCKYCCHOHHBIX BOIPOCOB U MpodiieM («3aiMu NO3ULHIO (1IKaia
MHEHUI)», MPOEKTUBHBIE TEXHUKH, «OAUH — BABOEM — Bce BMecTe», «CMEHH MO3HIIHION,
«Jluckyccus B CTUIIE TEIEBU3MOHHOTO TOK-ILIOY», 1€0aThl, CAMIIO3UYM);

— pa3pemenue npobiem («epeBo pemennit», «Mo3roBoil ITYpM», «AHAIN3 Ka3yCOBY);

— TBOPYECKHE 3a]laHMs;

— paboTa B MasbIX rpynmnax;

— UCII0JIb30BaHKE CPEACTB MYyJIbTUMEANA (KOMIIBIOTEPHBIE KIIACCHI).

HJ’I?I JUui ¢ OrpaHHYC€HHBIMU BO3MOXXHOCTAMH 3J0POBbA IHNPCAYCMOTpPEHA OpraHu3anus
KOHCYJH)TEIHI/Iﬁ C UCITIOJIb30BaAHHEM BHCKTpOHHOfI IIOYThI.

4. OueHoYHBbIE CpeAcTBa JJIsl TEKyIIero KOHTPOJISI yCIeBaeMOCTH M IPOMeKYTOYHOM
arrecTauuu

4.1. DoHJ OLIEHOYHBIX CPEACTB 1Jisl MPOBEACHUS TCKYIICT0 KOHTPOJIsA

DoH/T OIIEHOYHBIX CPEJCTB ISl MPOBEICHUS TEKYIIEro KOHTPOJISI COAEPIKUT:
— KOHTPOJIbHBIE BOIIPOCHI 110 Y4eOHOI mporpamme;

— MpaKTHYECKUE 3aJ]aHus 110 y4eOHOH porpamme;

— KOHTPOJIbHBIE pabOThI IO Y4eOHOI MporpaMme.

KoHnTpoJibHbIE BONPOCHI 10 Y4eOHOM MporpamMmme

B mpomecce MOArOTOBKM W OTBETaM HA KOHTPOJbHBIE BONPOCHI (POPMUPYIOTCS U
oneHuBatoTcsi Bce Tpedyempie ®I'OC BO u OOIl gns nampasnenus 03.03.03 Panunodusuka
(mpodunb: Pannodusnueckre MeTonpl 1Mo oOiacTsM NpuMeHeHus (Omodusuka) KOMIETEHIMH:
OIIK-1, TIK-1.

Hwxe npuBoasTcss npuMepbl KOHTPOJIBHBIX BOMPOCOB JUIsl paboueil mporpaMmsl.

[TomHBI KOMIUIEKT KOHTPOJBHBIX BOIPOCOB JJISi BCEX pa3AeiioB paboyeil mporpaMMel
npuBoutcs B ®OC nuctummast b1.B.JIB.08.01 «CrnenuanbHbie BOIPOCH aTOMHON (DU3UKI.

Paznen 4.

3anuinuTe ycIoBUe HOPMUPOBKHU BOJIHOBOW (yHKIMHU. [TodeMy (akTuiecku Bceraa MOKHO
OTPaHUYUTHCS HOPMUPOBKOI BOJTHOBOW (DYHKIIMU HA AMHUILY?

3anuimTe ¥ 00BICHUTE TPUHIIMIT CYIIEPIIO3UIIMH B KBAHTOBOIM MEXaHHUKe.

Yemy paBHa BeposTHOCTH W OOHApYXCHHS YaCTHUIBI HA OCH X B MHTEpBAJEe OT X1 JIO X2,
onuchIBaeMoi BOJTHOBOM (ynkimeit (X, t)?

BonHoBast (yHKIMS, ONMUCHIBAafOIas OJHOMEPHOE JIBUKEHHUE CBOOOJHOI YacTHIIbI,
Y(x,t)=A-exp[—(i/7)(Et — px)], Tne A — ammunTy1a BOTHBI Jie bpoiins, £ 1 p — COOTBETCTBEHHO
SHEPIUs M UMIYJIbC 4YacTHIbl. ONpenennuTh IIOTHOCTh BEPOSTHOCTH OOHApPY)KEHHS YaCTHIIBI B
JTAHHOM TOYKE MPOCTPAHCTBA.

[Toyemy ¢usmveckuii cMbICT CBsi3bIBaeTca He ¢ camoi V-(dyHKume#, a ¢ KBagpaToMm ee

momys |¥(F, t)|° = W' (F, t)- W(F, 1) ?

[louemy B KBaHTOBOW MEXaHHKE pPACCMATPHUBAIOT HMMEHHO KBAJpaT MOJYJS BOJHOBOU
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byHKIIIN?

3anumure BeIpakeHHE Ul BEPOSITHOCTH HAX0XKICHHS YaCTUIbl B OKPECTHOCTU TOYKH X, Y, Z
B MOMEHT BpeMeHH 1.

BonHoBast (yHKIMS, ONMCHIBAIOIIAs COCTOSTHME MHUKPOYACTHUIIBI, J1A€TCS BbIpAXKEHUEM
WX t) =wy(x)-exp[—(i/A)Et]. dokaxure, 4TO IUIOTHOCTb BEPOSATHOCTU HAXOXKJICHHS YaCTULBI

OTIPEICIISAETCS TOJIBKO KOOPAMHATHOM \Y-()yHKIIHCH.

[Touemy maremMaTH4YeCKUH anmapaT KBAaHTOBOM MEXAHUKU OTJIHMYAETCS OT TaKOBOIO B
KJIacCUYeCKOl MexaHuke?

A =X, B = d/dx. SIBnstrotcst i 3TH oniepaTopbl KoMMyTHpYIOmUME? OTBET 00OCHYMTE.

Kakue omepatopsl Ha3piBaloT JuUHEHHBIMH? [lodueMy KBaHTOBass MEXaHHUKAa HCIIOJIb3YET
MMEHHO JIMHEHHBIE OnepaTophi?

Kakue omeparopsl Ha3bpiBaroT 3pMHTOBBIMHU? [lodeMy HMMEHHO ATOT BHJ ONEPaTOpPOB
UCIIOJIB3YIOT B KBAHTOBOM MeXaHHUKE?

Uto Takoe COOCTBEHHBIE 3HAUCHUS M COOCTBEHHBbIC (DYHKIMH oreparopa (GpU3HUeCKOn
BEJIMYMHBI? 3allUIIUTEe YpaBHEHHWE /s COOCTBEHHBIX 3HAYEHW W COOCTBEHHBIX (YHKIWMHA U
OXapaxkTepusyiiTe ero.

KakoBa cBs3p Mex1y COOCTBEHHBIMH 3HAYEHUSIMU OTIEpaTOpa U HAOIIOJaEMbIMHU Ha OIBITE
YUCJIOBBIMU 3HAYCHUSIMHU (PU3HYECKOM BEIIMUMHBI, H300paXKaeMOM JJaHHBIM OIIEpaTopom?

Korma M0XHO TOBOPUTH O KBAHTOBAHUHU (PU3NUYCCKUX BEITUIHH?

Kakue cucreMsl pyHKINN SBISIOTCS OPTOTOHATIBHBIMU U HOPMUPOBAHHBIMU?

Kaxk Bprancnsrorcst cpeinue 3HaueHus: (GU3MIeCKuX BEITMUYUH?

Korna MOXKHO OJHOBPEMEHHO M TOYHO 33JaTh 3HAYEHUS ABYX KBAHTOBO-MEXaHHUYECKUX
BEJINYUH?

OGocHyiiTe, 4TO Oreparop NPOSKIUH MOMEHTA HMITyJIbca Ha NOJSIPHYO och L, =—i7-0/0¢

[Tokaxkute, 4T0 COOCTBEHHBIE 3HaUEHUS onieparopa L; 00pa3yroT IUCKPETHBIN psJl 3HAYCHUH.

Nmeer nu cMmbicn B KBAaHTOBOW MEXAHUKE XapakTEpPHOE JUIsl KJIACCHUYECKOH MEXAaHWKHU
IIPEJICTaBICHUE [TOJIHOM SHEPIUU B BUJE KUHETUUECKOH U oTeHIHanbHoi? [louemy?

UTo Takoe raMuIbTOHHAH U OIIEpaTOp MOJHOM 3HEpruun?

Asnstorest u onepatopsl T u U kommyTupyrommmu?

CormnocTaBbTe M3BECTHBIE BaM B KBAaHTOBOM MEXaHUKE OINEpPAaTOPbl C COOTBETCTBYIOIIUMHU
(U3HMYECKUMHU BEIMYMHAMU B KJIACCHYECKON MexaHuke. Kakol BBIBOJ MOXKHO cJiejaTh Ha OCHOBE
3TOr0?

Pazpgen S.

B yem 3akitouyaercs cTaTUCTHUECKas HHTEPIpETaIys BOTHOBON (QYHKIUU?

JIns kakux yacTul cupaBeasinBo ypasHeHue llpeaunrepa?

[Touemy ypasnenue Llpeaunrepa chopmynrpoBaHo Kak BOTHOBOE ypaBHEHHUE?

3anummTe BpeMeHHOE U cTaninoHapHoe ypaBHeHus Llpenunrepa u npoananusupyire ux.

CogepuuTe nepexos OT BpeMeHHOTo ypaBHeHus llIpeanHrepa K cralluOHapHOMY.

3anumuTe OJHOMEpPHOE BpPEMEHHOE U  cranuMoHapHoe ypaBHeHus [lpeaunrepa,
MIPOAHAIIU3UPOBAB UX.

3anummuTe BpeMEHHOE M cTaroHapHoe ypaBHeHus lIpegunrepa B onepaTopHoit hopme u
MPOAHAIU3UPYUTE UX.

Kakoii BBIBOA MOXHO cleflaTb, CpaBHUB cTallMoOHapHOoe ypaBHeHue Ilpemunrepa c
ypaBHEHUEM JJis1 COOCTBEHHBIX 3HAYCHHI U COOCTBEHHBIX ()yHKITHIA?

Urto MOoXKHO cka3aTh 00 orneparopHoit popme ypaBHeHus lpenunrepa?

Kakag yactuma siBistercst cBOOOIHO?

[Tokaxkute, YTO HSHEPrETUUECKH CIEKTp CBOOOIHO ABMXKYIIEHCS YaCTUIIBI SIBISETCS
HEIPEPHIBHBIM.

Haiinure coOcTBEHHBIE 3HAUECHHS YHEPTHUU YaCTUIIHI B OJTHOMEPHOM «ITOTCHITUATBHOM SIME» C
OCCKOHEYHO BBICOKUMHM «CTCHKAMU.
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KakoBa HamMmeHbIIasgs SHEPrUsl YaCTUIIBI B «IIOTEHIMAIBHOW sIME» ¢ OECKOHEYHO BBICOKMMH
«CTCHKaMm»?

OOmpsicHHTE, MMOYEMY HAaWHU3IIEE COCTOSHHE OCHMIIIATOPAa HE MOXKET 00JaJaTh HYJIEBOU
SHEPrUeH.

Kakumu cBOWCTBAaMHM MUKPOYACTHI] 00YCIOBIIEH TYHHEIbHBIN 3(hHexT?

HpaKaneCRne 3aJJaHusA Mo y‘leﬁHOﬁ nmporpamme

B mpomecce MOATOTOBKM M BBIIOJIHEHUS TNPAKTUUYECKUX 3aJaHUid (HOPMHUPYIOTCS U
onenuBawTcs Bce TpeOyemble @I'OC BO u OOIIl mns nanpaBnenus 03.03.03 Paagmodusuka
(mpodunb: Panmodusmueckre MeTonpl 1Mo oONacTsIM NpUMeHeHUs (OnoQu3MKa) KOMIETCHLUH:
OIIK-1, ITK-1.

Hwxe npuBoasTCcs IpuMephl NPaKTUYECKHUX 3aaHui U1 paboueil mporpaMmel.

[ToyHBI KOMIUIEKT NpaKTUYECKUX 3aJaHMi JUIsl BCEX paslielioB pabodeil mporpammbl
npuBouTcs B @OC nuctumummast b1.B./IB.08.01 CrnennansHbie BOPOCH aTOMHOUW (PH3UKI».

1(1). DHeprus cBsI3M ATOMHOIO0 s1Apa

1. ITonp3ysck TaOIMYHBIMU 3HAYEHUSMH MAcC HYKJIMJI0B HATH SHEPTHIO CBSA3H U YIEIbHYIO
SHEPTUIO CBA3M JUIA siipa 1§O.

2. Haiitu sHepruto Bo30yKIECHHS A1pa Zgg Pb, Bo3HMKarommiero mpu 3axBaTe SApOM 2§§ Pb
HEUTpOHA C PEHEOPEKUMO MATION KUHETUUECKOM SHEPTUEH.

3. BbluMCIuTh SHEPrUIO CBSA3M HEUTPOHA B sipe 1? N , eciu U3BECTHO, UTO DHEPIUs CBA3U
suep YN 1 N pasna cootserctenno 104,66 u 94,10 MaB.

4. ITonp3ysck momyaMIupuydeckor popmyinoit Belirzekkepa BEIUMCINTE SHEPTHIO CBS3HU S/1pa
2z7n,

5. Slapo 1ZZ Si  mepexomMr B «3epKaIbHOE»  SAPO f; Al, ucneiteiBas B -pacman.

MakcumanbHas KMHETHYECKasi 3Heprus BbuieTeBHIero no3urpona K., =3,48 MsB. Ouenurs no

3TUM JIaHHBIM [, B dopMyie Uit paauyca sapa R=r, A3,

1(2). CiiH ¥ MAarHUTHBII MOMEHT aTOMHOTO siIpa

1. C moMomIbi0 MOJIENH SIIEPHBIX 000JIOYEK HAWTU CHUH, YETHOCTh U MAarHUTHBIA MOMEHT
Aanpa 1; O B OCHOBHOM COCTOSHHHU.

2. HaiiTi 4iCO KOMIOHEHT CBEPXTOHKOTO PACIICIUICHUS THHUM > P ,2—>281 /o AL aTOMa
K, cimn KOTOpOTO paBeH 3/2.
3. CnuH siapa aToMa JTUTHS (ero MOJIHBINA yriI0BOM MOMEHT) | = % - IIpu yuere cBEpXTOHKOIO

B3aMMOJICHCTBHUS HHTETPAJIOM JBUKEHUS SIBJIIETCS MONHBIM MoMmeHT atoma F =1 +J (J —yrioBoii
MOMEHT 3JIEKTPOHHOU 000104KkH). HaliTi Ba BO3MOMKHBIX 3HAYCHHUSI MATHUTHBIX MOMEHTOB aTOMa

JIATHS, HAXOJIAIIErocs B COCTOSHMH 2°F),,. COGCTBEHHBIM MATHHTHBIM MOMEHTOM Spa PEHEOPedb.

4, I/ICHOJ'II)SYSI BCKTOPHYIO MOJECJIb, IIOKa3aTb, 4TO FI/IPOM&FHI/ITHBIIZ MHOXHUTEJIb HYKJIOHA,

Haxozsuierocs B cocrosuuu (1, j), 9=, i%, rae 3HaK mwiroc it | =1+1/2; 3Hax Munyc
+
mis J=1-1/2; g,u g, — CIMHOBBIN U OPOUTAIBHBIN THPOMATHUTHBIE MHOKUTEITH.

. . 85
5. B cuipHOM MarHMTHOM IOJI€ KaXIbli M3 IOLYypOBHEM TepMma 281,2 atoma RD
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pacuieruisiercst Ha 6 koMnoHeHT. HailTu criuH sigpa aroma.
KounTtpoJbHabie padoThl 10 y4eOHOM nMporpaMmme

B nporiecce moAroTOBKH U BHITIOIHEHUSI KOHTPOJIBHBIX paboT (HhOPMUPYIOTCS U OILICHUBAIOTCS
Bce TpeOyempie ®PI'OC BO u OOIl mna wanpaenenws 03.03.03 Pagmodusuka (mpoduis:
Pagnodusnyeckue metToasl o obmactaM npuMeHenus (ouodusuka)) komnerenuu: OIIK-1, ITK-1.

Huxe npuBoautcs npuMep KOHTPOJIbHOM pabOTHI.

[TonmHBI KOMIUIEKT KOHTPOJBHBIX PaboT i pabouei mporpammsl npusoautcs B @OC
nucturiuabl b1.B.JIB.08.01 «CrienranbHble BOMPOCH aTOMHON (DU3HUKI.

KonTpoabHas padora Ne 1

Bapuanr 1.

1. Kakast mosist sHeprum OTOHA MPUXOJUTCA HA MEKTPOH oTnauu rnpu 3¢pdexre Komnrona,
ecnu paccestHue (GoToHa mpoucxoaut Ha yroa o = 90°? Dueprus ¢orona o paccesuus Ey = 0,51
M>5B.

2. Haiitu anuny BoiHbBI e Bpoinst A as 35eKTpoHa, UMEIOLIEr0 KHHETHYECKYIO0 SHEPTHUIO
K =10 x3B.

3. ®otoH c sHeprueii £ = 16,5 3B BbIOWI 25IeKTPOH U3 HEBO30YKIEHHOTO aTOMa BOJOPO/Ia.
Kakyto ckopocTh v OyieT UMETh 3JIEKTPOH BIIAJIH OT sipa aTroma?

Bapuanr 2.

1. PeHTreHOBCKOE H3Iy4deHHE C JUIMHOW BOJIHBI Ao = 10 mM paccenBaercsi CBOOOIHBIMU
anekTpoHamu. OrmpenenuTe MAaKCUMaJIbHYIO JUIMHY BOJHBI PEHTTEHOBCKOTO U3IY4YEHHUS B
paccessHHOM ITy4Ke.

2. Kakyro pa3HOCTb NOTEHIUAJIOB JI0JIKEH POUTH 3JIEKTPOH U3 COCTOSIHUSI IIOKOSI, YTOOBI €r0
JUTMHA BOJIHBI cTajia paBHoi 0,16 HM?

3. Ilpu u3MepeHHH OTHOCUTENIbHON HEONpPENEICHHOCTH CKOPOCTHU JIOKAJIM30BAHHOTO B
HEKOTOPOM 007acTh 3MEKTpOHa, yckopeHHoro HanpsbkeHueM U = 10 B, nmonydeno 3nauenue 0,01.
Ouenure pazmep 00J1aCTH JTOKATH3AIUH.

Bapuanr 3.

1. ®oToH c »Hepruei, paBHON SHEPrHMM MOKOS D3JIEKTPOHA, paccesyicsi Ha CBOOOIHOM
anekTpoHe Ha yroi o = 120°. Onpenenute SHEPTHIO paccesTHHOTO (POTOHA M KHHETHYECKYIO SHEPTHIO
3NIEKTPOHA OTJAuH.

2. Omnpenienute KUHETHYECKYIO SHEPTHUIO JIEKTPOHA, €CITH €ro AJIMHA BOJHBI Jie bpoitis paBHa
0,1 M.

3. Boruucnure sHepruto E (QoTOHaA, HCIyCKaeMOro HpU IEpexo]e >JIEKTpOHa B aToMe
BOJIOPO/JIA C TPETHETO IHEPTETUIECKOTO YPOBHS HA MEPBHIiA.

Texkymuii ¥ pyOexHBIH KOHTPOJIb OCYIIECTBISIOTCS IO KOHTPOJBHBIM BOMNpOCAM 11O
U3y4yaeMoON JUCLUMIUIMHE, MO0 MTOTaM BBIMOJHEHUS KOHTPOJBHBIX pabOT M WHIMBHyaIbHBIX
MPAKTUYECKUX 3aJaHUM.

4.2. ®oH/1 OLICHOYHBIX CPEACTB IS IPOBEACHHUS NPOMEKYTOYHOM aTTecTALUH

4.2.1. Bompochl, BbIHOCHMbIe Ha 3a4eT MO AucHHIIMHe «CrenuajbHble BOMPOCHI
aToMHOM ¢u3nkm» A1 HanpaBjaeHus noaArorosku: 03.03.03 Pagnodusuka

B nponecce nmoarotoBku U cpaum 3adera GOPMHUPYIOTCS M OLEHHUBAIOTCS BCE TpeOyemble
®I'OC BO u OOII st nanpasnenust 03.03.03 Pagnodusuka (nmpodmis: Pagnodusnueckue MeTo b1
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o obnacTsam npuMeHeHus (onodusuka) komnerennun: OINMK-1, TIK-1.

1. Mukpomup. MacmraObl. DKCIIEpUMEHTAIbHBIE JaHHBIE O CTpoeHHH aroma. CepuanbHble
3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax, KOMOMHALIMOHHBIM NpuHIMN PUTHa, TepMBI.

2. Ombitel Pesepdopma. Snmepras monens aroma. BwiBon dopmynsr Pesepdopna mms
paccessHusl O-4acTHII.

3. CnenctBus u3 omnbIToB Pesepdopna. DkcnepuMeHTadbHas MpoBepKa (OPMYIIbI
Pesepdopna. [Inanerapuas mozaens aroma Pezepdopra. DddextuBHoE ceuenne paccesHusl.

4. CnexTpaJbHBIE CEpUM aTOMa BOJOPOJA. JJeMeHTapHas OOpOBCKas TeOopus aroma
Bosiopoa. [Tocrynater bopa.

5. Yactuusl u BosiHbL. KoprnyckynspHo-BoHOBOM Ayanu3Mm. ['mmore3a ne bpoina u ee
JKCIIEPUMEHTAIIBHOE NMOATBEp:KIeHuE. Da30oBas U IpyNIoBas CKOPOCTH BOJIH Jie bpoiins.

6. VYciaoBue BO3MOXKHOCTH OJHOBPEMEHHOTO H3MepeHHs (U3MYECKMX  BEIUYHMH.
CooTHolieHre HeomnpeaeneHHocTel I 'eizenoepra.

7. CocrosiHME YacTHUIBI B KBaHTOBOH Teopuu. BonHoBas (yHKIMS U €€ CTaTUCTUYECKUI
cmblci. [IpuHiun cynepno3unuy.

8. Omeparopsl B KBAaHTOBOM MeXaHMKE M uX cBoWcTBa. COOCTBEHHBIE 3HAUCHUS U
coOCTBEHHBIE (DYHKIIMU ONIEPATOPOB.

9. Cpennue 3HaYeHUS (U3MUYECKUX BEIMYMH. YCIIOBHE BO3MOXHOCTH OJIHOBPEMEHHOTO
U3MepeHus: PU3NUECKUX BETHUYHH.

10. Omneparopbl BaXHEMIIUX (PUINYECKUX BEIWYMH (KOOpAMHATHI, UMIIYJbCa, BEKTOpa
UMITYJIbCa, MOMEHTA UMITYJIbCA, KBaJpaTa MOMEHTA UMITYJIbCa).

11. OmnepaTtoppl BaxXHEWIMX (PU3MUYECKUX BETUYMH (IPOCKIMH MOMEHTa HMITYJIbCa,
KUHETHUYECKOW SHEPTUH, TOTEHIUATbHONW YHEPIUH, TOJIHOW SHEPTHUN).

12. Bpemennoe u crauuonapHoe ypaBHenusi Illpenunrepa. KBantoBanue. YpaBHEHHS
HIpenunrepa B oneparopHoit popme. Onepatop ['amuibToHAa.

13. Yactuma B OJHOMEPHON MPSMOYTOIBHON IMOTSHIIMAILHOM sIME ¢ OECKOHEYHO BBICOKUMU
CTCHKaMH.

14. OnHomepHas npsIMOYToJIbHAsI TOTEHIMANIbHAS sIMa CO CTEHKaMH KOHEYHOW BBICOTHI.

15. JInHelHpll rapMOHUYECKUHA OCLIMILIATOP.

16. OTpaxeHue 1 NPOX0OXKAEHUE CKBO3b MPSMOYTOJIbHBINA OTEHIIMAIBHBIN Oaphep.

17. TloTeHumanbHbli 6apbep KOHEUHOH mMpuHBL. TyHHEIbHBIHN 3 (DeKT.

18. KBaHTOBO-MEXaHMUYECKOE OIMCAaHUE aToMa BOJOpojAa. Pa3neneHue MepeMEeHHbIX.
KBaHTOBBIE UncIa. DHEPreTUUECKUN CIIEKTP. YTIOBOE U paJilajIbHOE PACIPEICIICHUE MIEKTPOHHON
IJIOTHOCTH.

19. OnepaTopsl MOMEHTa MMITYJIbCA U MPOEKIMM MOMEHTAa UMIYJIbca U UX COOCTBEHHBIE
3HaueHus. [IpaBuna orbopa. 1s-cocTosiHME IEKTPOHA B aTOME BOJOPO/IA.

20. KBantoBaHue BOJIOPOJIONOAOOHBIX aTOMOB. KpaTHOCTh BBIPOXKIEHHS SHEPreTUUECKUX
ypoBHell. CUMBOJIMKA COCTOSIHUM 3JIEKTPOHA B aTOME. Y POBHU M CIIEKTPHI LIEJIOYHBIX METAJIOB.

21. IlpaBuna otOopa 1 cCeKTpaibHbIe CEPUH BOJOPOAONOI00HBIX aTOMOB. TOHKAs CTPYKTypa
CHEKTPaJIbHBIX JIMHUNA BOJOPOAOINOA00HBIX AaTOMOB.

22 OpOuTasibHble MATHUTHBINA 1 MeXaHUYeCKUil MOMeHTbI. CIIMH U cOOCTBEHHBIN MarHUTHBIN
MOMEHT JIEKTPOHA. DKCIEPUMEHTAIbHOE OATBEPKICHUE CYILIECTBOBAHUS CIIMHA.

23 Ilonnblli MOMEHT uMIysbca. ONHUCaHUE COCTOSIHMM DJIEKTPOHA B aTOME C ITOMOIIBIO
HaOOPOB KBaHTOBBIX yucesl. CIMH-0pOUTaIbHOE B3aMO/IEIICTBHE.

24 MarHuTHble cBoiicTBa aromMoB. OpOWTaNbHBIA, CHUHOBBIM M TOJHBIA MarHUTHBIN
MomeHThI aroMa. Oneitsl [lITepra—I'epnaxa. [mpoMarHuTHOE OTHOIIEHUE U MAarHETOH bopa.

25 AToM BO BHEIIHEM MarHUTHOM noje. HopManbHbIi 1 aHOManbHBIN AP QeKTs 3eeMaHa 1
s ¢ekr [lamena—baka. DneKTpoHHBII MapaMarHUTHBIM pe30HAHC.

26 Ilpunuun Ilaynu 1 3anogHEHHE 3JIEKTPOHHBIX 000JI0UYEK B MHOTOXJICKTPOHHBIX aTOMaXx.
AToMHBIE 000JI0YKH U TT0A000109KH. CrieKTpasibHBIe 0003HAYCHHS U MIPaBHIa 0TOOpA.

27 DnexTpoHHas KoHpurypaius. CyMMapHble OpOUTaIbHBIN, CIMHOBBIN U OJTHBI MOMEHTHI
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MHOTOJIEKTPOHHOTO atoMa. LS- u jj- cBs3u. CriekTpasibHble 0003HAUYCHUS U ITPpaBUiIa 0TOopa.
28 Tlepuommyeckas cuctema 3JIEMEHTOB MeHzeneeBa. DJIEKTPOHHAs KOHQPHUTYparus u
npasuia XyH/a.

OrneHouUHBIE CpeICTBA U1 MHBAJIHMIOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS
BBIOMPAIOTCS C YIETOM MX MHIUBHUIYAIBHBIX ICUXO(PH3HYECKUX OCOOCHHOCTEH.

— MPH HEOOXOAMMOCTH MHBAJHIAM U JIULAM C OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10POBBSI
IPEIOCTABIISCTCS JOTIOJIHUTEIBHOE BPEMsI [UIsl TIOATOTOBKM OTBETA Ha DK3aMEH€;

— MPH MPOBEJCHUU TPOLEAYPHI OICHUBAHUS PE3yJbTaTOB OOYYCHHS WHBAIUAOB M JIHIl C
OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI TIPEIYCMAaTPUBACTCS HCHOJIB30BAaHHE TEXHUUECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAUBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOIMMOCTH UISl 0OYYAIOIINXCS ¢ OTPAHUYCHHBIMUA BO3MOXXHOCTSIMH 37J0POBBSI U
MHBAJIMIOB MPOIEIypa OLECHUBAHUS PE3YIBTATOB 00YUYEHUS 1O JUCIUIUIMHE MOXKET IPOBOIUTHCS B
HECKOJIBKO JTAarloB.

[pouienypa olLEHMBaHUS pE3YJIBTATOB OOYUCHHS HMHBAJIMIOB M JIMI[ C OrPAaHUYCHHBIMHU
BO3MO)KHOCTSIMH 3/I10POBbS 10 AUCLIUILIMHE (MOYIIIO ) IpeIyCMaTprBaeT PEI0CTaBICHNE HH(pOopMauu
B (popmax, aqanTHPOBAHHBIX K OTPAaHUYEHHSM HX 3/I0POBbSl U BOCTIPUATHS HH(OPMAIIHH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€YaTHOW (hopMe YBEITMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst 1 ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHoOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIEpEYeHb MOXKET OBITh KOHKPETHU3UPOBAaH B 3aBHCHUMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

S. IlepeyeHb OCHOBHOM W JONOJHUTEIbHON Y4eOHOH JiMTepaTypbl, HCOOXOAUMOM A5
OCBOCHUS AMCHUIIMHBI (MOXYJIs1)

5.1. OcHoBHas JIMTEpaTYypa:

1. AtomHas ¢u3uka: yueOHo-meroanueckoe rnocodue / [A.Il. bapkos, B.C. Jopom, B.E.
JIicenko u ap.]; M-Bo ob6pazoBanus u Hayku Poc. @eneparun, Kybanckuii roc. yu-1. — KpacHonap:
[Kybanckuii rocygapcTBeHHbI yHUBepcuTeT], 2016.

2. DnexTpoHHBIH Kypce «Pusnka aToMay (BKIIt0UaeT B ceOs: 1) 3MeKTPOHHBIN Kype JIEKIIHiA; 2)
KOHTpPOJIbHBIE BONPOCHI MO pa3zesiaM ydyeOHOro Kypca; 3) MpakTUYECKHe 3aJlaHus M0 pasjenam
yueOHOTro Kypca; 4) TecThI 110 pa3zenaM yueOHOro Kypca); pexuM J0CTyma:

http://moodle.kubsu.ru/

3. Uponos U.E. KBantoBas ¢puszuka. OCHOBHBIE 3aKOHBI: yueOHOE mocobue [DIeKTPOHHBIN
pecypc]: yaeb. mocodue — InekTpoH. naH. — Mocksa: M3narensctBo «Jlaboparopust 3nanuii», 2017.
—261 c. — Pexxum nocryna:

https://e.lanbook.com/book/94103

4. Uponos WN.E. 3anaun no oOrmiet ¢pusuke [DIeKTpOHHBIN pecypc]: yueOHOoe nmocodue ams
By30B / Uponos, N.E. — 11-e uzn. — M.: JIaGoparopus 3uanuii, 2017. — 434 c. — Pexxum gocrymna:

https://e.lanbook.com/book/94101

5. CaenseB M.B. Kypc ¢umsuku [DnekTpoHHBIN pecypc]: ydaeOHoe mocoome: B 3 1. T. 3:
KBantoBass onrtuka. AtomHas ¢usnka. ®Pusuka TBepaoro Ttena. Dusmka aroMHOrO sapa U
sanemeHTapHbIx yactuil / CaBenwseB U. B. — CII0.: Jlans, 2018. — 308 ¢. — Pexxum noctyma:

https://e.lanbook.com/book/9824 7#authors
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Jljis OCBOEHHUS TUCHUIUIMHBI MHBATUAAMHU U JIMIIAMHU C OTPAaHHMYEHHBIMH BO3MOXHOCTSMU
3JI0POBbSI IMEIOTCS M3JaHHSI B DJIGKTPOHHOM BHUJIE B AJIEKTPOHHO-OMOIUOTEUHBIX CUCTeMax «JIaHb»
u «FOpaitT».

5.2. JlonoJIHUTE/IbHAS JINTEpaTypa:

1. CaBenveB U.B. Kypc o6mieii husuku [DnekTpoHHbIN pecypc]: yaeoHoe mocodue: B S 1. T. 5:
KBantoBass onthka. AtomHas ¢usuka. Pusmka TBepaoro Ttena. PuU3MKa aTOMHOTO sapa U
anemenTapHbix yactull / U.B. Casenbes. — CI16.: JIanp, 2011. — 384 ¢. — Pexxum moctyma:

https://e.lanbook.com/reader/book/708/#authors

2. bynkep JI. AtomHas ¢uzmka [DnekTpoHHBIN pecype]: yueb. mocobue / JI. byakep, .
Kumb6emn, /1. JleMumib. — DnekTpoH. naH. — Mocksa: ®usmariurt, 2010. — 396 c. — Pexxum nocryma:

https://e.lanbook.com/book/48253

3. Upomo U.E. Atomuast u simepHast ¢usnka: cOOpHUK 3amad: yueOHoe mocooue / U.E.
Hponos. — U3x. 8-e, ucnp. — CII6. [u np.]: Jlans, 2002.

4. Upomos U.E. 3amaun o kBanToBOM (hrsuke: yuedbHoe mocodbue / N.E. Uponos. — 2-e u3.,
ucnp. — M.: ®usmatiut: Jlabopatopus bazosreix 3uanwmii, 2001; CII0.: HeBckuii Huanekt, 2001.

5. Uponos U.E. KBanroBas ¢usuka. OcHOBHBIE 3aKOHBI: yueObHoe mocooue / U.E. Mpomos. —
M.; CII6.: DUSMATIIUT: Jlabopatopus bazoBsix 3nanuii: Hesckuii duanext, 2001.

6. CuByxuH [[.B. O6muii kypc pusuku. T. 5: ATomHas u sinepHas pusuka. — M.: OuzMatiurt,
2006.

7. Tpodbumoa T.M. Kypc ¢usuku: yuebHOe moOcOoOME il HHKCHEPHO-TEXHHUSCKUX
cnenuanbHOCcTel By30B. — M.: Akanemus, 2010 (18-e u3z., crep.). — M.: Axkagemus, 2014 (20-e uzn.,
cTep.).

8. Tpodumona T.M. OcHOBbI Pu3MKU. ATOM, aTOMHOE SIIPO M 3JIEMEHTapHBbIC YaCTHUIIBI:
yuebHoe nmocooue. — M.: KHOPYC, 2011.

9. llInmoneckuit 3.B. ATomHas ¢uzuka. Tom 1. BBenenue B aToMHy10 (GU3UKY [ DNEKTPOHHBIN
pecypce]: yue6. — DnekrpoH. naH. — Cankr-IlerepOypr: Jlanb, 2010. — 560 c. — Pexxum mocryma:

https://e.lanbook.com/book/442

10. Inonsckuii 3.B. ATomHas ¢usnka. Tom 2. OCHOBBI KBaHTOBOM MEXaHMKH M CTPOEHHE
AIIEKTPOHHON 000JI0UKM aToMa [ DJIEeKTPOHHBIN pecypc]: yued. — DnekTpoH. aaH. — Cankt-IlerepOypr:
Jlans, 2010. — 448 c. — Pexxum gocryma:

https://e.lanbook.com/book/443

5.3. Illepuoanyeckne U3IaHNUS:

B mupe Hayku

XKypHan skcriepuMeHTaIbHON U TeOpeTHUYeCKON (PU3UKU

M3BecTus BBICIINX yUeOHBIX 3aBeACHUN. SlnepHas sHepreTHka

N3Bectus poccuiickoit akagemuu Hayk. Cepus puznueckast

WnxeHnepHo-(hrU3nYecKHii KypHal

IIncema B xxypHan «Pu3KKa IEMEHTapPHBIX YaCTULL K aTOMHOTO Spa

[Tucema B )KypHaJI SKCIEPUMEHTAIBHON U TEOPETUUECKOH (PU3NKH

Yenexu (QuU3MUECKMX HayK — €KEeMECAYHBbIH JKypHal. OJIEKTPOHHAas Bepcusl KypHaua:
aHHOTAIMH, cTaThH B hopmate pdf

6. Ilepeyens pecypcoB MHGOPMAIHOHHO-TEJIEKOMMYHMKANNOHHOM ceTH «UHTEpHET,
HEOOXOAMMBIX [IJIsl OCBOCHUS TUCIHUILIUHBI (MOYJIfA)

1. Dnextponnas 6udnuorexa FOPAMT: www.biblio-online.ru
2. DnekTpoHHO-0MOIMOoTeuHas cuctema JIAHD: https://e.lanbook.com
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3. Uadopmarmonnas cuctema «EauHOe OKHO JOCTYIA K 00pa30BaTeIbHBIM PECypCaM»:
http://window.edu.ru/window

4. bubimoTteka 3JIeKTPOHHBIX y4eOHUKOB:

http://www.book-ua.org/

5. AHHOTHPOBAaHHBIN TeMaTH4YeCKuil kaTaor IHTepHET pecypcoB o (pusuke:
http://www.college.ru/

6. denepanbHblii 00pa30BaTENbHBIA TOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm

7. Karasior Hay4HbIX PeCypCOB:

http://www.scintific.narod.ru/literature.htm

8. bonpmas HayyHast Oubmuorexa:

http://www.sci-lib.com/

9. EcTrecTBeHHO-HAy4YHBIN 00pa30BaTEIbHBIN MOPTAI:
http://www.en.edu.ru/catalogue/

10. Yue6GHO-00pazoBaTenbHas pu3nko-mMareMaTnueckas Oubnuoreka caiita EQWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlexuu no ¢usuke st BY3os:

http://physics-lectures.ru/

13. Texunueckas 6MOJIMOTEKA:

http://techlibrary.ru/

7. MeToau4eckne yKa3aHus I 00yYAIOLIUXCS 110 OCBOCHHUIO TUCHHUIIMHBI (MOYJIs1)

Jlexuust sBIsIeTCss OHON U3 (POPM M3YYCHHUsSI TEOPETHUECKOTO MaTrepuaia mo AuCIuIuinHe. B
X0/JIe JIEKIIMOHHOTO Kypca MPOBOUTCS M3JI0KEHUE COBPEMEHHBIX HAYYHBIX MOJXO0JIOB U Teopwii. B
TETPaJH JJIsl KOHCIICKTHPOBAHUS JICKIIUH HEOOXO0IMMO UMETh TIOJISL, TJIE IO X0y KOHCIICKTHPOBAHUS
JACJIATCA H€O6XOIII/IMI)I€ IIOMETKH. 3armcu JOJI?KHBI OBITH I/136I/IpaT€JH)HI)IMI/I, IMMOJIHOCTBIO CJICAYCT
3allUCBhIBATh TOJIBKO OIpeNeNieHUsl. B KOHCIEKTE MPUMEHSIOT COKPAILICHHE CJIOB, YTO YCKOPSET
3allUuCh. BOHpOCI)I, BO3HHKAOOIME B XO0A€ JICKIUH, PCKOMCHAYCTCA 3allMChIBATh Ha IMOJIAX U ITOCJIC
OKOHYAHUS JIEKIIMU OOpaTUThCS 3a pa3bsICHEHHEM K IMpernojaBaTento. HeoOXoaumo akTUBHO
paboTaTh C KOHCIIEKTOM JICKIIMH: ITOCJIC OKOHYAHHS JIEKIIHA PEKOMEHIYeTCs MEepeYuTaTh CBOU
3aMucH, BHECTH MOMPABKU U JIOTIOJTHEHHUS.

O}IHI/IM N3 OCHOBHBIX BHUAOB ACATCIHLHOCTHU CTYACHTA SABJIACTCA CaMOCTOSATCIIbHAA pa60Ta,
KOTOpasi BKJIIOYAeT B ce0s M3ydeHHE JICKIIMOHHOTO MaTepuaina, yUeOHHKOB U y4eOHBIX MOCOOUIA,
MOJIFOTOBKHU K BBIIIOJHEHUIO J1a0OPAaTOPHBIX padOT U 0OPOPMIIEHUIO TEXHUYECKUX OTUETOB 1O HUM, a
TaK JX€ MOATOTOBKM K MPAKTHUECKUM 3aHATHUSIM H3YYCHHEM KpPaTKON TEOpHH B 3aJladyHUKaX U
PECIICHHUU JOMAIIHUX 3aJIaHI/II>'I.

ConpoBoXKJIeHHE CaMOCTOSITEIbHONH pabOThl CTYJEHTOB MOKET OBITh OpraHM30BaHO B
cienyromux hopmax:

— COCTaBIICHUEM UHANBUAYAIbHBIX TNIAHOB CAMOCTOSTENIbHOM PabOTHI KaXKIO0TO U3 CTYJIEHTOB
C YKa3aHHEM TE€MbI U BUJIOB 3aHATUH, OPM U CPOKOB MPEACTABICHUS PE3yIbTATOB;

— TMpPOBEIEHHWEM KOHCYNIbTallMi (MHAMBUAYAIbHBIX WM TPYIIOBBIX), B TOM 4YHCIE C
MIPUMEHEHUEM JTUCTAHIIMOHHOM Cpeibl 00yUeHUs.

Kputepuii onieHkn 3pGEKTUBHOCTH CaMOCTOSTENLHON paboThl CTYIEHTOB (GopMHUpyeTcs B
X0JIe TIPOMEXYTOYHOTO KOHTPOJISI MPOIEcca BBHITIOTHEHUS 3aJaHAi M OCYIIECTBISIETCS Ha OCHOBE
pa3IMYHBIX CHOCOOOB B3aMMOJICHCTBHS B OTKPBITOM HMH(DOPMAIIMOHHOW Cpele M OTpakaeTcs B
nporiecce GOPMHUPOBAHUS TAK HA3BIBAEMOTO «JIEKTPOHHOTO TOPT(hETS CTyIeHTay.

CompoBoXK/IeHHE CaMOCTOSATENLHON pabOThI CTYIEHTOB TAaK)KE OPraHU30BAaHO B CIICAYIOIINX
dbopmax:

— BBINIOJIHEHUE CEMECTPOBOM KOHTPOIHHON PaOOTHI MO WHANBUAYAILHBIM BapUaHTaM;

— YCBOCHHC, JOIMMOJIHECHUC U BHUKAHHC B pa361/1paeMI>Ie pasaciabl JUCHUIIIIMHEBI TP ITOMOIIH
3HAHWUN TOJIy9aeMbIX MO CPEACTBAM HM3YUYEHHS PEKOMEHIYeMOU JIUTepaTypbl M OCYIIECTBISEMOE

21


http://window.edu.ru/window
http://www.book-ua.org/
http://www.college.ru/
http://www.edu.ru/db/portal/sites/res_page.htm
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/
http://eqworld.ipmnet.ru/ru/library/physics/
http://physics-lectures.ru/
http://techlibrary.ru/

IyTeM HamucaHus pedepaTuBHBIX padoT;

— KOHCYNbTAallUW, OPTaHW30BAHHBIC JUII PA3bSCHEHUS MPOOJEMHBIX MOMEHTOB IIpH
CaMOCTOSITEIbHOM HM3YYEHHHM TeX WJIM HHBIX acCIeKTOB pPa3/IeloB yCBaWBaeMoOW HH(OpPMAaLUU B
JMCIUITIIMHE.

K cpeacrtBam obecriedueHusi OCBOEHHUS IUCHUIUIMHBI «CrieuaibHble BOMPOCH ATOMHOM
(GU3MKM» TaKXKE OTHOCATCS DJEKTPOHHBIC BapHUAHTHI JIONMOJHUTEIBHBIX YYEOHBIX, HAy4HO-
HOMYJSPHBIX ¥ HAYYHBIX W3JIAaHUN 1O SACPHON (PH3HUKE.

TunoBble 3aJaHus JJIs1 CAMOCTOATEIbHOH paﬁoTLI CTYAEHTOB

Kou- ®opwma npea- L
Ne . BBIIOJI-
TeMEL Tema nnm 3aganue Tekyuen padboTsl BO CTaBJICHUS I
4acoB | pe3yJbTaToOB

(nenenn)
1 Beenenue B atToMHy0 (QU3HKY 4 VYerupiii otser. | 1
TekcToBbIi
JIOKYMEHT.
Pedepar.
Brinosninenue
MPAKTUYECKUX
3aJlaHui, TECTOB
U KOHTPOJBHBIX
pabor.
2 [Tnanerapnas moaens aroma Pezepdopna—bopa | 4 VYerupiii otser. | 1
TekcToBbIit
JTIOKYMEHT.
Pedepar.
Brinosinenue
PaKTUYECKUX
3aJaHUM, TECTOB
U KOHTPOJBHBIX
pabor.
3 KopnyckynsipHO-BOTHOBOM Tyaliu3m 4 Ycrupii  otBer. | 1
TekcToBbIi
JIOKYMEHT.
Pedepar.
Brinosninenue
MPAKTUYECKUX
3aJlaHUii, TECTOB
U KOHTPOJIBHBIX
pabor.
4 OCHOBBI KBAaHTOBOM TEOPUU 4 VYerupiii otser. | 1
TexkcToBbIi
JIOKYMEHT.
Pedepar.
Brinosnnenue
MPAKTUYECKUX
3aJaHUHM, TECTOB
U KOHTPOJIbHBIX
pabor.
5 VpaBuenus Illpeaunrepa u kBantoBast Teopus | 4 VYerubiii - otser. | 1
aroMa BOJIOpOJa TexcToBEIN
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JIOKYMEHT.
Pedepar.
Brmonnenue
MPAKTUYECKUX
3aJlaHii, TECTOB
U KOHTPOJIBHBIX
pabor.

6 MHOro31eKTpOHHBIE ATOMBI 4 VYerubiii otser. | 1
TekcToBbIH
JIOKYMEHT.
Pedepar.
Brmonnenue
MPAKTUYECKUX
3aJaHUM, TECTOB
U KOHTPOJBHBIX
pabor.

7 ATOM B IT0JI€ BHENIHUX CHUJI 3,8 Verueii otser. | 1
TexcToBBIN
JOKYMEHT.
Pedepar.
Brimmonnenue
MPAKTUYECKUX
3aJlaHui, TECTOB
U KOHTPOJBHBIX
pabor.

8 [TpunIMn [Taynu u AJeKTpoHHas | 4 VYerapiii otser. | 1
KOH(UTYypalys aToMOB TexcToBBIH
JTIOKYMEHT.
Pedepar.
Brmonaenune
MPAKTHYECKUX
3aJaHUM, TECTOB
U KOHTPOJBHBIX
pabor.

Hroro: 31,8 8

B OCBOCHMUM MUCHHMIUIMHBI WHBATHAAMH W JIMLIAMUA C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
310pOBbs OOJbIIOE 3HAYCHHE HMEET WHIUBUAYyalbHas yueOHass palboTa (KOHCYIbTAlUM) —
JIOTIOJTHUTEIIbHOE pa3bsCHEHHE YueOHOro MaTepuara.

WunuBunyanbHble KOHCYJIBTAIMU 110 TipeaMety (B Tom yucie yepe3 email, SKype uim viber)
SIBJISIFOTCS. BXKHBIM (haKTOPOM, CLIOCOOCTBYIOIIMM WHANBHIYATH3aUH O0yYCHHUs 1 YCTAaHOBICHUIO
BOCITUTATENIFHOTO KOHTAKTa MEXIY MpernoaaBaTeseM W O0YYaroIMMCSI WHBATUIOM WM JIAIIOM C
OrPaHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbSL.

8. Ilepeuenr MHGOPMANUMOHHBIX TEXHOJIOTMi, MCIOJb3YeMbIX NPH OCYIIECTBJICHHH
00pa30BaTeJbLHOI0 NMPoLecca no JAMCHUIInHe (MOAYJII0)

8.1. IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOI M

Nudopmanmonnbie 00pa3oBaTeNbHBIC TEXHOJOTUM BO3HHKAIOT TIPU  HCIOJIb30BAaHUEM
CpeICTB HMH(POPMAIIMOHHO-BBIYUCIUTENBHON TeXHUKUA. OOpa3oBaTeNbHYIO CpeAy, B KOTOpOH
OCYIIECTBIISIIOTCA 00pa3oBaTeabHble MHPOPMAIIMOHHBIE TEXHOJIOTUH, ONPEAEIAoT paboTaloIue ¢
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HEW KOMITOHEHTBHI:

— TeXHHYecKast (BUJI UCTIOIh3yEMBIX KOMITBIOTEPHOM TEXHUKHU M CPEICTB CBSI3M);

— MNpOrpaMMHO-TEXHUYECKas (MpOrpamMMHBIE CPEACTBA  TMOJJICPKKH  peallu3yeMoi
TEXHOJIOTHH OOyYCHHS);

—  OpraHM3aliOHHO-METOAWYEecKas (MHCTPYKIMU  y4YallUMCS H  TPENoJaBaTeIsiM,
opraHu3aIys yueOHOro mpoiecca).

[Tox 0OpazoBaTEIHPHBIMU TEXHOJIOTHSIMH B BBICIICH IIKOJIE TOHUMAETCSI CUCTEMA HAYYHBIX U
WH)KCHEPHBIX 3HAaHWUH, a TaK)Ke METOJIOB M CPEJCTB, KOTOPBIC MCIIOJIB3YIOTCS ISl CO3/IaHus, cOopa,
nepenavyd, XpaHeHuss u 00paboTku WHGOPMAIMK B TPEIMETHOW OO0NACTH BBICHICH IIKOJIBI.
dopmupyeTcst mpsiMasi 3aBUCHMOCTD MEKIY () ()EKTUBHOCTBIO BBIIOJIHEHHS YYEOHBIX MPOTrPaMM U
CTCTICHBI0 HMHTETPAllMd B HHUX COOTBETCTBYIONIMX HH()OPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHIl.

NudopmanmonHas oOpa3oBarenbHasi cpega NPEICTaBIsieT co0od  WH(OPMAIMOHHYIO
CHCTEMY, OOBEAMHSIONIYIO IOCPEACTBOM CETEBBIX TEXHOJIOTWH, MPOTPAMMHBIC M TEXHHYECKHUE
CpeACTBa, OPraHU3alMOHHOE, METOJANYECKOE U MaTeMaTHYeCKoe oOecredeHue, mpegHa3HaueHHOe
JUI TIOBBIIEHUST 3(P(PEKTHBHOCTH W JIOCTYIHOCTH 0OpPa30BaTELHOTO IMpoIecca IOArOTOBKH
CIEIIHAIHNCTOB.

XapakTepHO YepTol 00pa30BaTENbHOM CpEIbl SIBISETCS BO3MOXKHOCTh CTYICHTOB U
npernojaBarenieii  oOpamarbess K - CTPYKTYPHPOBAHHBIM — Y4eOHO-METOAMYCCKHM MaTepUaliaM,
00y4arouM MyJIbTUMEIUHHBIM KOMIUIEKCaM BCETO YHUBEPCUTETA B JIFOOOE BPEMsI U B JTFOO0H TOUKe
npoctpancTBa. [loMrMoO TOCTYITHOCTH y4eOHOTO MaTepuaia, HEOOXOAMMO 00ECTICUNTh 00ydaeMOMY
BO3MOXKHOCTh CBSI3M C MPEIOJIaBaTelieM, MOJYyYeHHE KOHCYJIbTAllMM B OH-JaH win odd-naiin
peXHMMax, a TAK)KE BO3MOKHOCTD IMOTYICHHSI HHINBUTyaTbHOW «HABUTAIIMI» B OCBOCHHH TOTO WJIH
uHoro mnpeamera. CTyneHTBl OyIyT CTPEMHTBCS K THOKOMY PEXUMY OOydeHHs, MOIYJIbHBIM
nporpaMMaM C MHOTOYHCICHHBIMH TIOCTYIUICHUSIMH W OTYHCIICHHSIMH, KOTOPBIC TO3BOJISAT
HAKaIUIMBaTh 3aYETHBIC €JIMHUIIBI, CBOOOIHO MEPEBOAMTHCS M3 OJHOTO By3a B JIPYrOil C y4eToM
MPEIBIIYIIETO OIbITa, 3HAHWH W HaBBIKOB. [lo-ipekHEMY Ba)KHOUW JUIS CTYJCHTOB OCTaHETCS
BO3MOXXHOCTb JINYHOTO Pa3BUTHUS U IPOPECCUOHATBHOTO POCTA; MPOrPaMMbI MOJTYYCHUS CTETICHU U
KOPOTKHE KYypChl, BO3MOXHO, OYIyT IOJB30BaThCS OJMHAKOBBIM CIIPOCOM; PE3KO BO3pacTET
NOTPEOHOCTH B Mporpammax mpodeccnoHanIbHOTO 00yYEHHS B aCIIMPAHTCKUX MPOrpaMMax.

NupopMannoHHbBIe TEXHOJOTUH MOTYT OBITh HCIOJB30BaHBI MPU OOYYCHUU CTYIACHTOB
HECKOJIbKUMH croco0amMu. B camMoMm mpocToMm ciydae pealbHbI Y4eOHBIM Mpolecc HIET I0
OOBIYHBIM ~ TEXHOJIOTHSM, a WH()OPMAIMOHHBICE TEXHOJOTHH TPUMCHSIOTCS  JIUIIb  JUIS
MIPOMEKYTOUHOTO KOHTPOJISl 3HAHUH CTYICHTOB B BUE TECTHPOBAHUS. DTOT MOJIXOJ] K OpraHU3aluu
00pa30BaTEeILHOTO TIpoIlecca MPEJCTABISICTCS OYCHb MEPCIEKTUBHBIM BBHJIY TOTO, YTO IMPH €ro
JIOCTaTOYHO IIUPOKOM HCIOIH30BAHUN YHHUBEPCUTET MOXKET IMOJIYYUTh CEPhE3HYI SKOHOMHIO
CpeACTB M3-3a 0oJiee HU3KOM CTOMMOCTH MPOBEICHUS CETEBOTO KOMITBIOTEPHOTO TECTHPOBAHUS 110
CPaBHEHHUIO C ayIUTOPHBIM.

[Tpumenenne oOpa3oBaTEIBHBIX MH()OPMAIMOHHBIX PECYpPCOB B KadeCTBE JOMOIHECHUS K
TPaIULIMOHHOMY Yy4eOHOMY TIPOIECCY HMeeT OOoNbIlloe 3HAaYeHHe B TeX CclyyasX, Korja Ha
KaueCTBEHHOE YCBOCHHE oO0bema yueOHOro marepuana, npeaycmorpeHHoro ['OC, He xBaraer
ayIUTOPHBIX 3aHATHN MO ydyeOHoMy TutaHy. Kpome Toro, Takas ¢opma opraHu3anuu y4eOHOTO
nporiecca OYeHb BaKHA TPU HEOAMHAKOBOW HAYAIBHOM MOITOTOBKE OOYUYAIOIIIHXCS.

Crnenyer ocoOEHHO MOAYEPKHYTh, YTO TPU TAaKOM IMOAXOJE KpailHE BaKHO OOECTEeUUTh
WHTCHCUBHBIA KOHTPOJIb CTEMEHW YCBOSHHWS Marepuania. Kak mpaBuio, 1O KaKIOW Teme
MPEyCMOTPEHO OOJIBIIOE 10 00BEMY KOHTPOJIBHOE 33JaHUE WIIH KOHTPOJIHHOE TECTHPOBAHHE.

Takum 00pa3oM, HAKOIICHHBIA OIBIT MPUMEHEHUS WH(POPMAITMOHHBIX M JTUCTAHIIHOHHBIX
TEXHOJIOTHI B yueOHOM MpOoIIecce B Pa3IMYHbIX BapUAHTaX MO3BOJSET TOBOPUTH 00 OMpPEIeIeHHBIX
pEeUMYyIIeCcTBaX MOJ00HBIX (POpPM OpraHHU3aIMK y4eOHOTO Mpoliecca:

— CTaHOBUTCSI BO3MOXXHOW MPHHIUIIAATHLHO HOBAsl OPTaHMU3AIMS CAMOCTOSITETLHOM pabOThI
CTYJICHTOB;

— BO3pacTaeT MHTEHCUBHOCTh Y4€OHOTO MPOIIecca;
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— Y CTYACHTOB MOSABJIACTCA JOIMMOJHUTCIIbHAA MOTUBAIUSA K O3HaBaTeIbHOU JACATCIIbHOCTH,

— IOCTYITHOCTh YYEOHBIX MaTEPHAJIOB B JII000E BpeMS;

— BO3MOXXHOCTh CaMOKOHTPOJISI CTEMEHU YCBOCHUS MaTepHalia 10 KaKIOW TeMe
HEOTpaHMYEHHOE KOJMYECTBO Pas3.

8.2. [lepeyeHb HEOOXOAUMOIr0 NMPOTrPAMMHOI0 O0ecTiedeHUst

1. Onepanuonnas cucrema MS Windows (© Microsoft Corporation).

2. UuterpupoBanHoe opucHoe npunoxenue MS Office (© Microsoft Corporation).

3. IlporpamMmHOe obOecriedeHue AJisi OpraHU3alruy yIpaBIsieMoro U 6e30MacHOro JI0CTyma B
NurtepHer.

Ne norosopa [lepeueHp JIMIIEH3MOHHOTO MPOTPAMMHOI0 00eCeUeHus
Hor. Ne77-AD®/223-®3/2017 | Ilogmucka na 2017-2018 ydeOHBII TOA Ha MNPOrpaMMHOE
ot 03.11.2017 obecrieueHre B paMKax IMporpaMMbl KommaHuu Microsoft

“Enrollment for Education Solutions” misi KOMIBIOTEPOB U
cepepoB Ky0aHCKOro rocy1apcTBEHHOI'O YHHBEPCUTETA U €r0
¢$unnanos:

DsktpEdu ALNG LicSAPKk MVL

4. TlporpammHoe obOecriedeHue aisi Oe30macHOil paboThl Ha KOMITbIOTEpE — (hailyioBBIi
AQHTHBHPYC, IOYTOBbII aHTHBUPYC, BEO-aHTUBHPYC U CETEBOM IKPaH.

Ne norosopa ITepedeHb JIMIIEH3MOHHOTO IPOIPAaMMHOT0 00eceueHus!
Kontpakt Ne69-AD®D/223-03 | KoMIIeKT aHTUBHPYCHOTO  IPOTPAMMHOTO  OOeCTIeYeHUs
ot 11.09.2017 (IpojUIeHKE MPaB MOJIb30BAHNUS):
AHTHBHpYCHas 3amuTa (QHU3MUECKUX padOYMX CTaHOUH H
CEpBEPOB:

Kaspersky Endpoint Security mist 6usneca — CraHaapTHBIH
Russian Edition. 1500-2499 Node 1 year Educational Renewal
License

AHTHBUpYCHAsl 3alllMTa BHUPTYyaTbHBIX cepBepoB: Kaspersky
Security s BUpTyanbHBIX cpen, Server Russian Edition. 25-49
VirtualServer 1 year Educational Renewal License

3amuTa MOYTOBOTO cepBepa oT crmama: Kaspersky Anti-Spam
s Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTHBHpYCHAs 3alUTa BUPTYaTbHBIX padounx craniuii (VDI):
Kaspersky Security ams Buptyaiphbix cpe, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational
Renewal License

5. Cucrema xommnbioTepHoit marematuku MATHCAD ¢ HeoOXoaumbiMH TaKeTaMu
pacmupenunii (© Parametric Technology Corporation).

6. Cucrema xommnbioTepHoit marematuku MATLAB + SIMULINK c¢ HeoOXoaumbIMu
tynbokcamu (© The MathWorks).

Ne norosopa \ [lepeueHb JIMIIEH3MOHHOTO MPOTrPAMMHOI0 00ecreueHus

Konrpakt Nel15-OAD®/2013 | IIpoieHne nporpaMMHON MOAJEPKKH U MPUOOpETeHUE IpaB

ot 05.08.2013 T10JI30BAHUS TPUKJIAIHBIM MPOTrPAMMHBIM OOecrieueHuEM
MathWorks MATLAB

25



PTC MATHCAD University Classroom Perpetual — Floating
Maintenance Gold

Kontpakt Nel127-AD®/2014 ot
29.07.2014

HpCIIOCTaBJ'ICHI/IC 6GCCpO‘lHLIX ImpaB IIOJIB30BaHUA
MporpaMMHbBIM 06CCHC‘ICHI/ICM, BO3MOXXHOCTb 3arpys3Ku
JIMOECH3WOHHOI'O IMIPOrpaMMHOTIO obecreyeHus qepes HHTCpHCT:

Mathworks
MATLAB Wavelet Toolbox

Mathworks
Simulink, Signal Processing Toolbox

Mathworks

Fuzzy Logic Toolbox

Neural Network Toolbox
Optimization Toolbox

Statistics Toolbox

Partial Differential Equation Toolbox
DSP System Toolbox
Communications System Toolbox
Financial Toolbox

Econometrics Toolbox

8.3. [lepeuenb uHGOPMAMOHHBIX CIPABOYHBIX CHCTEM

1. DnextponHnas 6udnuoreunas cuctema eLIBRARY.RU:
http://wwwe.elibrary.ru
2. Undopmannonnas cucrema «EquHoe okHO JocTymma K 00pa30BaTeIbHbIM Pecypcam»:
http://window.edu.ru/window
3. PyOpukoH — KpynHeHIuii SHIUKIoneuueckuii pecypc MHtepHera:
http://www.rubricon.com/
4. AHHOTHPOBaHHBIN TeMaTHUYECKUN KaTajor MIHTepHEeT pecypcoB 1o Gpu3uKe:
http://www.college.ru/
5. Karanor Hay4HBIX pecypcoB:
http://www.scintific.narod.ru/literature.htm
6. bonpias Hay4yHast OubnInoTeKA:!
http://www.sci-lib.com/
7. EcrecTBeHHO-HAay4HbIN 00pa30BaTeIbHbINA MOPTAL:
http://www.en.edu.ru/catalogue/
8. Texanueckas OUOINOTEKA:
http://techlibrary.ru/
9. ®u3nUecKas SHIUKIONCAUS
http://www.femto.com.ua/articles/
10. Akagemuk — CioBapu U SHIUKIJIONIETUN HA AKaJIEMUKE:
http://dic.academic.ru/dic.nsf/enc_physics/
http://dic.academic.ru/dic.nsf/enc_physics/150/Atomnas_dusuka/
11. Bukuneaust — cB0OOIHAS SHIIUKIIONIEINS.
http://ru.wikipedia.org/wiki/
[Topran «ATomHas puzmka»
http://ru.wikipedia.org/wiki/Atomuas_cdusuka/
[Topran «ATom»
http://ru.wikipedia.org/wiki/ATom/
[Mopran «2nexTpoHHass 000JI0YKa
http://ru.wikipedia.org/wiki/OnekTpoHHas_o0oJsiouka/
ITopran «Mosekyna»
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http://www.elibrary.ru/
http://window.edu.ru/window
http://www.rubricon.com/
http://www.college.ru/
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/
http://techlibrary.ru/
http://www.femto.com.ua/articles/
http://dic.academic.ru/dic.nsf/enc_physics/150/Атомная_физика/
http://dic.academic.ru/dic.nsf/enc_physics/150/Атомная_физика/
http://ru.wikipedia.org/wiki/
http://ru.wikipedia.org/wiki/Атомная_физика/
http://ru.wikipedia.org/wiki/Атом/
http://ru.wikipedia.org/wiki/Электронная_оболочка/

http://ru.wikipedia.org/wiki/Moaekyima/
[Topran «3nexkTpoHHas KOHDUTYpALTHSI
http://ru.wikipedia.org/wiki/DnekTpoHHas_koHbUTypaus/
12. dusnyeckas SHIUKIOIE NS
http://www.femto.com.ua/articles/
AT1oM — Ouznueckast YHIIUKIONE N
http://www.femto.com.ua/articles/part_1/0220.html
Monekyna — ®u3nueckast SHIUKIONE NS
http://www.femto.com.ua/articles/part_1/2328.html
AtomHas pusuka — Ouznyueckas SHITUKIONC I
http://www.femto.com.ua/articles/part_1/0222.html
13. Atomuas pusuka | DopMysibl 1 pacyeThl OHJIANH
http://www.fxyz.ru/dopmynbl_no_dusuke/aToMHas_pusnka/
14. Atomuas ¢pusuka — Merasauukionenus Kupuina u Medoaus
http://megabook.ru/rubric/Hayka/®@usuka/Atomuas_¢husnka/

9. MarepuanbHo-TeXHHYEeCKass  0a3a, HeoOXoauMasi sl  OCYHIECTBJIEHHS
00pa3oBaTeILHOIO NMPoLEcca MO0 AMCHHUILINHE (MOTYJII0)

VYenemHas peanu3anus NpenojaBaHus JUCHMIUIMHBL «ClienuaibHble BONPOCHI aTOMHOMN
¢u3uKM» mpenrnosiaracT Hajluyue MUHMMAJIbHO HEOOXOAMMOIO JUIsl pealu3aluuu OaxkaniaBpCKOi
IPOTrpaMMbl NIEPEYHsI MaTEPUAIbHO-TEXHUYECKOT0 00eCIeueHus:

— MUCIUICHHBIA KJIacC C MEPCOHAIBHBIMU KOMITBIOTEpAMH UIS TMPOBEICHUS MPAKTHYECKUX
IPYNIOBBIX 3aHATUH;

— MPOrpaMMBbl MOJICTUPOBAHMS (PU3MUYECKHX MPOLIECCOB B aTOMHOHN (PU3HUKE;

— NpPOrpaMMbl OHJIAHHOBOIO KOHTPOJIS 3HAHWH CTYAECHTOB (B TOM 4YHCJE MPOrpaMMHOE
o0ecrieyeHrne JUCTAaHIIMOHHOTO O0Y4eHus);

— HaJM4Me HeoOXOJMMOro JIMLEH3MOHHOIO MPOTrpaMMHOI0 obecredeHus (onepaluoHHas
cuctreMa MS Windows; wuHTerpupoBanHoe o¢ucHoe mnpmioxkenue MS Office; cucremsl
komnbsrorepHoit MaTemMaTuku MATHCAD u MATLAB+SIMULINK ¢ He00X0AUMBIMH TyT00KCAMHU.

[Ipy wWCHONB30BaHMM DIIEKTPOHHBIX HM3JaHUH BY3 JIOJDKEH OO0ECIEYHTh KaKIOTO
00yyYaroIerocsi BO BpeMst CaMOCTOSITENIbHON IMOATOTOBKU paO0OYUM MECTOM B KOMITBIOTEPHOM KJ1acce
C BBIXOIOM B VIHTEpHET B COOTBETCTBUHU C 0OBEMOM H3y4aeMbIX JUCIUTIINH.

No Bux paGor MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTIIMHBI
n/m P (MOIlyINsl) ¥ OCHAIIEHHOCTh
1 JlekIMOHHBIE 3aHATHUSA VYyebnast aynutopust g NOPOBEIEHUS  3aHATUH

JeKIMOoHHOro Thna — aya. 317, kopm. C:

Kommekt yue6Ho#1 Mmebenu Ha 150 MecT; nocka yueOHas
MarHUTHO-MapKepHas; IPOEKTOp MHTEepakTUuBHBIM Epson EB-
585Wi; tpubyna unrepaktuBHas SmartOne PRO1S;

JIuneH3nonHoe mporpammHoe obecrieuenue: Microsoft
Windows 8, 10; Microsoft Office Professional Plus (Ne73—
AD®D/223-d3/2018; Cornamenne Microsoft ESS 72569510).

JlekoHHas ayJIuTopHs, OCHAIIeHHAs
MIPE3EHTAlNOHHON TEXHHUKON (mpoexTop, JKpaH,
KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOLIUM IPOTPAMMHBIM
obecneuenuem (I10), a Takxke MOCTATOYHBIM KOJIHMYECTBOM

IIOCaJ0YHBIX MECT:
Ne 209¢ (npoexkrop EPSON EB-1776W).
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http://ru.wikipedia.org/wiki/Молекула/
http://ru.wikipedia.org/wiki/Электронная_конфигурация/
http://www.femto.com.ua/articles/
http://www.femto.com.ua/articles/part_1/0220.html
http://www.femto.com.ua/articles/part_1/2328.html
http://www.femto.com.ua/articles/part_1/0222.html
http://www.fxyz.ru/формулы_по_физике/атомная_физика/
http://megabook.ru/rubric/Наука/Физика/Атомная_физика/

[IpakTrueckue Ayautopusi, OCHAIllEeHHass TpeMsi MEJIOBBIMH  WJIH

3aHATUSA MapKepHbIMH  JOCKaMH,  IIPE3EHTALMOHHOW  TEXHUKOHU
(TIpoeKTop, FIKpaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM
nporpammHubiM obecnieuenuem (I10), a Takke HOCTaTOYHBIM
KOJIMYECTBOM IOCAJOYHBIX MECT:
Ne 317 (mpoexrop EPSON EB-1776W),

(mpoextop SANYO PLC-SW20A).

JIaGopaTopHsbie «Y4eOHas 1abopaTopusi aTOMHOM U AAEPHON PUIUKK»

3aHATUA ayn. 225c.

Kypcosoe KoMmHaTh! AJ1s1 BBIMOJIHEHUS KYPCOBBIX paboT:

MIPOEKTHUPOBAHUE 202¢ UTuCC 6ak.; 137¢c UTuCC mar.; 311 (PT, DuH, PD); 132¢
(©)

['pynnoBsie AynuTtopuu:

(MHIUBHIYaTBHBIC) 209c, 207c, 205¢

KOHCYJbTAIU

Texymuii KOHTPOJIb, Aynutopuu:

MIPOMEKYTOUHAS 209c, 205¢

aTTecTalus

CamocrosiTenbHas Kabuner pns camocTtosTensHOW pa®OThl, OCHAIICHHBIN

pabora KOMIIBIOTEPHOM TEXHHKOM C BO3MOXHOCTBIO MOJKJIKOYEHHUS K

cetn «lHTepHET», MPOrpaMMOl SKPAaHHOTO YBEIUYEHHS U
00ECIIEYCHHBIH JOCTYIIOM B JJIEKTPOHHYIO WH(POPMAIMOHHO-
00pa3oBaTeNBHYIO Cpely YHUBEPCHTETA:

208c, 204c
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