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1. Henau u 321244 M3yYeHUsI TUCHUILIMHBI (MOTYJIs1)
1.1. Heab ocBOEHUS TUCHUILIHHBI

Juctummaa «CrenuanbHble BOPOCH aTOMHOM (PM3UKH» BXOJUT B OJIOK €CTECTBEHHO-HAYY-
HBIX TUCIUIUIMH, IPEAHAa3HAYCHHBIX JIUIs GOPMHUPOBAHMS Y YYAIIUXCS €CTECTBEHHO-HAYYHOT'O MUPO-
BO33PEHUS U TBEPJBIX 3HAHUU O MpOIECCaxX U SBICHUSIX, CBA3AHHBIX ¢ (PU3NYCCKUMH CBOWCTBAMU
MUKpPOMHpPA U KBAHTOBBIMU SIBJIICHUSIMU Ha aTOMHO-MOJIEKYJISIPHOM YpOBHE, HEOOXOIUMBIX ISl TIO-
HUMAaHUS U UCIIOJIb30BAHUS B MH)KEHEPHO-TEXHUYECKHUX pa3paboTKax. AKTyalbHOCTh JUCIMILTUHBI
«CrnenuanbHble BOPOCHl aTOMHOM (DU3HKU» 00yCIOBIIeHA TPUMEHEHUEM 3HAHUM, YMEHHUI 1 HaBbI-
KOB, TIOJTyYE€HHBIX B IIPOIECCE €€ U3YUCHUS, [Tl U3yUSHUs AUCIUILINH U3 APYruX OJOKOB M yCTIeII-
HOT'O OCBOCHMS CIIELIUATIBHOCTH B IIEJIOM.

YueOnas qucrumuinaa «CrienuanbHbIe BOIIPOCH aTOMHOM (DM3HUKID CTaBUT CBOCH IETIHIO HU3yde-
HHUE GU3NUECKUX CBOMCTB MUKPOMHPA U KBAHTOBBIX SIBIICHUI Ha aTOMHO-MOJIEKYJISIPHOM YPOBHE.

1.2. 3agauyn AMCOHUILIAHBI

OCHOBHBIE 33/1a41 OCBOCHUS TUCIUITIIHBIL:

— U3Y4UTh SKCIIEPUMEHTANIbHbBIE METObI HCCIIEIOBAHNS BHYTPEHHETO CTPOSHHS aTOMOB;

— paccmoTpeTh pusnueckue d3PQPEKTh U SIBICHUS, 00YCIOBICHHBIC, B OCHOBHOM, 3JICKTPOH-
HBIMU 000J104KaMH aTOMOB U MOJIEKYT,

— YCBOWTH OCHOBHBIE MTOHSATHS BOJTHOBOM MEXaHUKH U OCOOCHHOCTH TOJX0/1a K U3YUYEHUIO U
OINKCAHUIO ATOMHBIX SIBJICHUH.

BocnuratenpHas 3amada 3aKir0odaeTcss B JOPMUPOBAHUH Y CTYIEHTOB MPO(ECCHOHATBHOTO
OTHOILIEHUSI K POBEJICHUIO HAyYHO-UCCIIe10BaTEIbCKUX U MPUKIAIHBIX paboT, B pa3BUTUU TBOpUE-
CKOM WHUIIMATUBBI U CAMOCTOSITEIIbHOCTH MBILILICHUSL.

B pacmmpenHbIi criucok 00X 3a1a4 TUCIUIIIMHBI BXOIAT CISAYIOIINE 3a/1a4H:

— 0000WUMb U CUCMEMAMU3UPOBAMb 3HAHUS NO:

— COBPEMEHHBIM NPEJICTaBICHUSIM 00 aTOMHO-MOJIEKYJISIPHOM CTPOEHHUH Bellle-
CTBa, HKCIEPUMEHTAIbHBIM U TEOPETHUECKUM METOJaM HCCIIeI0BAaHUS BHYTPEHHETO
CTPOEHHS aTOMOB U MOJIEKYJ;

— OCHOBHBIM 3aKOHaM, U/I€IM U NMPUHIUIIAM aTOMHOM (U3UKH; GU3NIECKUM (-
dexTam u sIBICHUSIM, O0YCIIOBJICHHBIM, B OCHOBHOM, JICKTPOHHBIMH 000JIOUYKaMH aTo-
MOB U MOJIEKYIT;

— Hay4ums:

— C Hay4YHO! TOYKHU 3pEHUS OCMBICIMBATh U HHTEPIPETUPOBATh OCHOBHBIE MOJIO-
YKEHHS aTOMHBIX U MOJICKYJISIPHBIX SIBIICHUIA;

— NMPUMEHATH MOJIy4YeHHbIE 3HAHUS AT NPaBUJILHON MHTEPIIPETAMN OCHOBHBIX
SBJICHUN aTOMHOU (PU3UKU;

— HaJyIeXalmM o0pa3oM OLIEHUBATh MOPAIKH (PU3MUECKUX BEIUYHH;

— MCTIOJIb30BaTh MOTYUYCHHBIC 3HAHUS B PA3IMYHBIX 001aCTIX (PU3NIECKOI HAYKH
U TEXHHKH,

— HAaCTpanWBaTh M IKCIUTYaTHPOBATh SKCIIEPUMEHTAIBLHBIE IIPUOOPHI IS UCCIIEIO0-
BaHUs BHYTPEHHETO CTPOCHHUS aTOMOB;

— IMIPUMEHSTh UMEIOIINECS TEOPETUICCKHIE 3HAHUS JIJIS TPOBEACHNUS M MICTOJIKOBA-
HUS DKCIIEPUMEHTOB;

— chopmuposamy:

— HaBBIKU NPUMEHEHUS] OCHOBHBIX METOJIOB (PM3MKO-MAaTEeMaTHYECKOIO aHalIu3a
JUTSL pEeNIeHUsT KOHKPETHBIX 3a/a9 (PU3UKH aTOMOB U MOJIEKYT,

— HaBBIKU (PU3UKO-MATEMATHYECKOTO MO/ICTIMPOBAHNUS;

— YMEHHE C TIOMOIIbIO aJeKBAaTHBIX METOJOB OIICHWBAaTh TOYHOCTh W IOTPEII-
HOCTb TEOPETHUECKUX PACUETOB U HIKCIIEPUMEHTAIBHBIX U3MEPEHHUIA;
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— HaBBIKU MPABUIIBHOM KCIUTyaTaIllil OCHOBHBIX MIPHOOPOB U 000pyIOBaHUS CO-
BpEMEHHOH (hU3UIECKOI J1ab0opaToOpuH;

— HaBBIKM 00pabOTKU M MHTEPIPETUPOBAHUS PE3YIIbTATOB HKCIICPUMEHTA;

— YMEHHE aHAJTU3UPOBATh (PU3MUYECKHUI CMBICI MOJYYCHHBIX PE3YJIbTaTOB.

1.3. MecTo THCHUIIMHBI (MOAYJis) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucrumuaa b1.B.JIB.08.01 «CnenuansHbie BOIPOCH aTOMHOM (DU3UKK» BXOJWT B TUCIIH-
ruirHbI 110 BeIOOpY b1.B.JIB Bapuatusnoii yactu b1.B 6moka 1. [luctumumast (moaynu) b1 yaebHoro
IJIaHa.

JlucuuriamHa JOTHYECKU U COACPKATEIHHO-METOUYECKU CBsI3aHa C JUCHUIIMHAMU MOMY-
neit «Matematukay, «O6mas ¢puzukay, «O0mui Gu3ndeckuil mpakTuKym». st OCBOCHHS JaHHOM
JTUCHIUTUTMHBI HEOOXOIUMO BJIAJIETh METOIaMU MaTEMaTHYEeCKOTO aHAIN3a, aHAIUTUICCKON TeOMeT-
pHUH, TUHEHHON anredpsl, pelieHueM anredpandeckux, AMPpQpepeHunanbHbIX U HHTETPAIbHBIX YpaB-
HEHMI; TeOpuH (QYHKIUN KOMILJIEKCHOTO IMEPEMEHHOT0, TEOPUU BEPOSITHOCTEH M MaTeMaTUYECKOM
CTaTHCTUKH; 3HaTh OCHOBHBIE (DU3MUECKHE 3aKOHBI;, YMETh MIPUMEHITh MaTeMaTHUYEeCKUE METObI U
(du3HYecKue 3aKOHBI JUIsl pEeIIeHUs MPAKTUUECKUX 3a/1a4.

B pe3synbrare n3ydeHust HacTOSIIEeH AUCIUIUIMHBI CTYACHTBI TOJKHBI [TOJIyYUTh 3HAHUS, UMe-
IOIUE HE TOJBKO CaMOCTOSITEIIBHOE 3HAYCHHUE, HO U 00ECIeUnBaIonIiue 0a30BYIO MOATOTOBKY IS
YCBOCHHUS AUCHUILTUH 0a30BOil ¥ BapuaTUBHON yacTei 6sioka 1 «/luctuminael (Moaymnu)» yaeOGHOTo
IUIaHA.

1.4. IlepeyeHp NJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHs N0 AUCUMILIMHE (MO1YJII0), COOT-
HECEHHBIX € IVIAHNPYEMbIMH Pe3yJIbTATAMM OCBOEHHUsI 00Pa30BaTeIbHOM MPOrpaMMbl

N3ydyenue nanHoi y4eOHON NUCUMIUIMHBI HAMIPaBJICHO Ha (DOPMHUPOBAHHE Y 00YUAIOIIUXCS
cnenyromux komrerenuuii: OIIK-1, TIK-1.

No HNupexc Conepxanue B pesynbrare nuzyuenust yueOHON AUCIUTUITMHBI
o | Komme- KOMITETEHIINH 00yJaronuecs T0JKHBI
TEHITUU (nnu e€ gacTH) 3HATh yMeTh BJIA/IETh
1 | OIIK-1 | cnocoOHOCTBIO K | — COBpPEMEHHbIE | — C HAay4HOM | — METOJaMHU
OBJIQJICHUIO 0A30BBIMU | MIPEACTABICHHUS | TOYKU 3peHUsl | IPOBEICHUS
3HaHUSIMH B o0Jyiactu | 00 ATOMHOM | OCMBICTTUBATh U | (PU3HUECKHUX
MaTeMaTUKU U €CTe- | CTPOEHUHU Belle- | UHTEPIPETUPO- uccae0BaHUN
CTBEHHBIX HayK, WX | CTBa, OCHOBHBIC | BaTh ~ OCHOBHBIC | U U3MEPECHHUII;
WCIIO0JIb30BaHUIO B | 3aKOHBI, UJ€U U | TIOJIO)KEHUSI aTOM- | —  HaBBbIKAMH
npogecCuoHAIbHON TIPUHITATIBI HBIX SIBJICHUH, | IPUMEHEHUS
NEeSATEIbHOCTH aTOMHON  (u- | OlleHUBaTh  MO- | OCHOBHBIX Me-

3UKH, UX CTAaHOB- | pAIku  (u3uue- | TOA0B GU3HUKO-
JIEHUE W DPa3BU- | CKUX  BEJIMYMH, | MaTEMaTHYe-
THE B UCTOPHUYE- | UCIOJIB30BATh II0- | CKOrO aHalIM3a
CKOMl TMOCIEeNO0- | IyYeHHBIE 3HAHUS | JUISl PELICHUS
BaTEIbHOCTH, UX | B PA3IMYHBIX 00- | €CTECTBEHHO-

MaTeMaThuJe- mactax — Qu3uye- | HAyYHBIX  3a-
CKO€ OIMCaHue, | CKOM HAYKH U TEX- | Jlay;
TEOPETUUECKOE | HHUKHU; —  HaBBIKaMH
HCCTIEOBAaHUE U | — B IPAKTUYECKON | 00pabOTKH |
MPaKTHUYECKOE JIeSITeIbHOCTHU UHTEPIPETH-

WCIIOJIb30BAaHUE; | IPUMEHATh 3Ha- | pOBAaHUS  pe-
— COBpEMEHHbIC | HUsi O (¢u3uye- | 3yabTaToB (u-
MeTOIbl (PU3HUKO- | CKHX  CBOWMCTBAx
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Ne Nupekc Coneprxanue B pesynbrare nzyuenus: yueOHON AUCIUTIINHBI
ofn | Komme- KOMIIETEHIIUU 00yJaromuecst T0JKHbI
TEHIIUN (unu e€ yacTH) 3HaTh yMeTh BJIAJETh
MaTeMaruye- 00BEKTOB U SBIIE- | 3UKO-MaTeMa-
CKOTO  MOJENH- | HUM Ui CO3AaHUS | THYECKOTO MO-
pOBaHUS M TEO- | TUIIOTE3 U TEOpe- | ACTUPOBAHUS,
PETUYECKOTO MC- | THYECKUX Mojie- | TeopeTuye-
CIIEZIOBaHUS fB- | JIel, IPOBOAUTH | CKOIO pacueTa
neHuil  (QU3HMKYU | aHAJIKU3 TPAHUI] UX | U SKCIIEPUMEH-
aToMa, METO/bl | IPUMEHUMOCTH; | TaJbHOIO HC-
Ha0JI01eHUs — TPUMEHATH CO- | CJEIOBaHUS;
aTOMHBIX $IBJIE- | OTBETCTBYIOIINE
HUN, MX DJKCIe- | METOAbl MpOBee-
PUMEHTAJIbHOE | HUS (DU3UYECKHUX
HCCIIEIOBaHUE U | UCCIEAOBAHUNA U
IIPAKTUYECKOE WU3MEPEHHU;
WCIIOJIb30BaHUE; | — MPUMEHSTh OC-
HOBHBIE METOJIbI
(hu3uko-mMaTeMa-
TUYECKOTO0  aHa-
au3a s pele-
HUSl €CTECTBEHHO-
HAy4YHBIX 3a7a4 U
(bu3n9IecKoro Mo-
NENUPOBaHUS B
IIPOU3BO/ICTBEH-
HOM MPaKTHKE;
2 |IIK-1 CMOCOOHOCTBIO TOHU- | — IPUHLIMIIBI | — IPUMEHATh UMe- | —  HaBBIKaMU
MaTh MPHUHIMIBI pa- | yCTPOICTBA M | IOLIUECS TEOPETU- | IPABUIBLHOM
O00TBl M METOJbl FKC- | QYHKIIMOHUPO- | YECKHE  3HAHUS | SKCIUIyaTalluu
IUTyaTalliyl COBPEMEH- | BaHMsI SKCHEpU- | JJIs IPOBEACHUS U | OCHOBHBIX
HOM Ppaguod3JIeKTPOH- | MEHTAJIbHBIX VCTOJIKOBAHUS npubopoB
HOM M ONTHYECKOH am- | MpubOpOB 7S | IKCIIEPUMEHTOB; | 000py/10BaHUS
napaTypsl 1 000py0- | UCCIIEOBaHUS — HacTpauBaTb U | COBPEMEHHOMN
BAHMS BHYTPEHHETO 9KCILTyaTUPOBaTh | (PU3HUECKON
CTPOEHHUSI  aTo- | HKCIEpUMEHTaNb- | Ja00opaTOpuu;
MOB. HbIE IPUOOPHI A1 | —  HaBBIKAMU
VICCIIEZIOBAHHUS 0o0paboTku U
BHYTPEHHETO HUHTEPIPETH-

CTPOECHUS aTOMOB; | pOBaHUS  pe-
— HpI/IMeHHTB nMe- 3y.]'II)TaTOB JKC-
IOLIUECA TEOPETU- | IEPUMEHTA;
YCCKHUC 3HAHUS | — HaBbIKAMH
JUISL IPOBEAEHUS U | IPUMEHEHUS
NCTOJIKOBAHUS HOJ'Iy‘IeHHI)IX
SKCIIEPUMEHTOB; | TEOPETUYE-

— ¢ TIOMOIIGLIO | CKUX 3HaHUU
AJIEKBAaTHBIX Me- | I pPELIeHUs
TOOJOB OLICHHUBATH HpI/IKJ'Ia)IHI)IX
TOYHOCThL M IIO- | 3ajad.




Nupekc Coneprxanue B pesynbrare nzyuenus: yueOHON AUCIUTIINHBI
KOMIIe- KOMITETEHIIMH 00yJaromuecst T0JKHbI

TEHLIUU (unu e€ yacTH) 3HATH yMeTh BJIA/IETh
IPELIHOCTh TEOPE-
TUYECKHUX pacye-
TOB U U3MEPECHUH,
aHAJIM3UPOBAThH
busnueckuit
CMBIC]I TIOJIyYE€H-
HBIX PE3y/IbTaTOB

/1t

2. CTpyKTYypa M coiepKaHHe JMCIUIIIHHbI
2.1. PacnpenejieHre TPYA0EMKOCTH THCUHMILIMHBI 10 BU1aM padoT

OOm1ast Tpy10EMKOCTh JUCHUIUIMHBI COCTaBIsIeT 2 3ad. enl. (72 daca), NX pacrpeieieHne
10 BHJIaM padoT MpeacTaBieHo B Tabnute (011 cmyoenmos ODPO).

Bun yuebHoit paboThl Bcero CemecTtpbl
4acoB (uacel
5

KonTtakTHas pa6ora, B TOM YHcJIe:
AyauTopHBIE 3aHATHS (BCEro): 40,2 40,2
3aHsATHUS JIEKIIMOHHOIO THIIA — - |- — —
JlaboparopHble 3aHATHS — - |- — —
3aHATUS CEMHHAPCKOTO THUMA (CEMHHApPBI, IPAKTUYECKHUE

3QHSITHSI) 36 36
HNnas koHTaKkTHaAs padoTa:

Kontpoib camocTositenbHoi paboTsl (KCP) 4 4

ITpomesxyrounas arrecranus (MKP) 0,2 0,3

CamocTosiTeibHasi paboTa, B TOM 4YHcJIe:
KypcoBas pabora - - |- _ _

[TpopaboTka yueOHOTO (TEOPETHUECKOT0) MaTepHaa 12 12 | - — —
BrimonHeHne MHIMBUYadbHBIX 33JJaHHH (TOATOTOBKA CO-
OOIIEHNIA, TPe3eHTaIINI) 78 78 | B B
Pedepat — - |- — —
[ToaroToBka K TeKymeMmy KOHTPOJIIO 12 12 | - — —
KouTtpoJb:
IToaroToBKa K 3K3aMeHy — —
O0mas Tpya0eMKOCTh 4ac. 72 72 | — — —
B TOM YHCJIe KOHTAKTHAasl
pabora 40,2 40,2
3a4. efl. 2 2

KonrakrHas pa60Ta IIpU MPOBCACHNUN y‘-IC6HLIX 3aHATHH 110 JUCITUITIINHEC ((CHCL[I/IaJ'ILHBIe BO-
IMPOCHI aTOMHOM (1)I/ISI/IKI/I>> BKJIFOYAET B ce0: MPAKTUYCCKUE 3aHATHSA, TPYIIIIOBBIC U UHANBUAYAJIbHBIC
KOHCYJIbTAallUU; ITIPOMEIKYTOUHAA aTTCCTALlUS B YCTHOI>'I (bopMe.

2.2. CTpyKTYpa IMCUUTIMHBI



Pacripesienienre BUI0B yueOHOM pabOTHI M UX TPYIOEMKOCTH IO Pa3jesaM IUCIUILUTHHBL.
Pasnenbl (TeMbl) AMCHUIUIMHBL, H3y4aeMbie B 5  cemectpe (ounas ghopma):

KonnuecTBo yacoB
b HaunmenoBanwue pasienoB (Tem) AymuTopHas TBOI;?;]; '
/i Bcero  pabota KCP
pabota
J 13 |JIP CPC

1 BBenenne B aToMHYI0 GU3HKY 5,8 2 3,8
2 [Inanerapnass wmoxaenb aroma Pesep-

dbopra—bopa 8 4 4
3 KopryckysipHO-BOJTHOBOM JTyaJu3m 6 2 4
4 OCHOBBI KBAHTOBOW TEOPUH 8 4 4
S) VYpaBHenus lllpeaunrepa M KBaHTOBas

TEOpHs aTOMa BOJIOPOJA 14 8 2 4
6 MHOT03JIEKTPOHHBIE aTOMBI 8 4 4
7 ATOM B 110JI€ BHEITHUX CHUJI 8 4 4
8 [Tpunuun Ilaynu u snexTpoHHas KOH(pU-

rypaiusi aT0MOB 14 8 2 4

HUroro no gucuunjinne: 71,8 36 4 31,8

[Mpumeuanue: JI — nekiun, [13 — npaktuyeckue 3ausaTus / cemunapsl, JIP — maboparopHeie
3anatus, CPC — camocrositenbHas padota crynenta, KCP — koHTposib caMocTOsTeNbHOI paboTHI.

2.3. Conep:xanue pa3aesoB (TeM) THCIHIIMHBI
2.3.1. 3auaTus JeKIUOHHOr0 THIIA

CornacHo yueOHOMY IJIaHy 3aHATHUS JIEKLIHOHHOTO THIIA 110 JAHHOW TUCUUIUINHE TPETyCMOT-
peHsbl B paMkax yueOHoW aucuuruinHbl b1.5.08 AToMHas gusuka (cMm. cooTBeTcTBYromyto PI1JT).

2.3.2. 3aHATHS CEMUHAPCKOI'0 THIIA

No HanmeHnoBaHne - (Dopma Tekymero
Coneprkanue pazzaena (TeMbl)
n/m aznena (TeMbl) KOHTpOJIs
1 BBenenne B atoMm- [Ipeamer u 3amaun atomMHOM (Pu3uKH.OTBETHI Ha KOHTPOJIb-
HYI0 QU3UKY Muxkpomup. Macmtadbl. DKCrieprMeHTaTbHbBIE|HbIE BOTIPOCHI / BBITION-

JaHHBIE O CTpOeHUH aToMa. CepHuanbHbIE 3aK0-|HEHHE MPAKTHUYECKUX
HOMEPHOCTH B aTOMHBIX CIIEKTpax, KOMOMHa-|3adaHui

IMOHHBIN npuHuMI Putna, tepmel. Kiaccnye-
cKas MoJiesb aToMa ToMcoHa. DIeMEHTHI KJlac-
CHYECKOM TEOpPUHU DJIEKTPOMArHUTHOTO H3IIy-
YCHUS.

DJIeMEHTBI KBAaHTOBOM ONTUKH. KBaHTHI
ceta (¢doronsl). TemmoBoe U3IydeHue: Kiac-
CHYECKUH U KBAHTOBO-MEXaHWYECKHUHU ITOIXOI.
®otorddexT: ero Buabl U 3aKkoHbl. Dopmyna
OitHmTelHa. /laBnenue n3nydenus. [lormnomre-
Hue usnyyenus. Msnyyenne Basunosa—Yepen-
koBa. D¢ dext Komnrona.
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[lnanerapnass  Mo-
nenp aroma Pesep-

dhopna—bopa

Omnpitel Pesepdopna. SAnepHas momens
atoma. BeiBoa popmynel Pesepdopna nist pac-
cessHus o-yactull. CrencTBusi U3 onbiToB Pe-
3epdopaa. OKcCHepuMEHTalbHAas IpPOBEpKa
dopmynsr Pezepdopna. Ilnanerapuas monaennb
atoma Pezepdopaa. CTOIKHOBEHHE YACTHILI.
CeueHue paccesiHus.

CriekTpanbHble CepuH aTOMa BOAOPO/IA.
DOnemenTapHas 00pPOBCKasi TECOPHs aTOMa BOJIO-
pona. Ilocrynatel bopa. DkcniepuMmeHTaIbHOE
MOJTBEPXKICHUE IUCKPETHOM CTPYKTYPBI SHEP-
reTUYECKUX YpOBHEH aToMOB, onbIThl DpaHka
u I'epua. bopoBckast Mmojenb aToMa BOAOPOJa.
CrnexTpaibHble cepruH BOAOPOIONOA00HBIX CH-
creMm. Henocratku teopun bopa.

OTBeTH HAa KOHTPOJIb-
HBIE BOIIPOCHI / BHITION-
HEHUE NPAKTUYECKUX
3a1aHUI

Kopnyckynsipao-
BOJIHOBOW JTyaJIn3M

Yactunpsl u BosiHbL. KopryckynspHo-
BOJIHOBOM ayanu3M. ['unoresa ne bpoins u ee
HKCIEPUMEHTAIbHOE MOATBEPKACHUE HA MPU-
Mepe JIupaKmuH  DIIEKTPOHOB, aTOMOB,
HenTpoHOB. OmnbiThl JleBuccona—/[xxepmepa u
Tomcona. da3oBasg W IpynnoBas CKOPOCTH
BosIH zie bpoiura. CratucTudeckuil xapakrep
CBSI3U KOPIIYCKYJIIPHBIX M BOJHOBBIX CBOMCTB.

OTBeTbl Ha KOHTPOJIb-
HBIE BOIIPOCHI / BBITIOJ-
HEHUE TPAKTUYECKUX
3alaHuH

OCHOBBI KBaHTOBOI
TEeopuun

CocTosiHHE YacTUIIBl B KBAHTOBOM TEO-
pun. BonHoBast QyHKIMS U €€ CTaTUCTUYECKUI
cmblci. [Ipunnun cynepnosunuu. Oneparopsl
B KBaHTOBOW MEXaHHMKE M MX cBoiicTBa. Co0-
CTBEHHbIE 3HAUEHUS U COOCTBEHHbIE (DYHKIIUU
oneparopoB. OrnepaTopbl BAXKHEUIINX Pu3nye-
CKUX BEJIMYUH (KOOPJMHATHI, UMIIYJIbCa, MO-
MEHTa HMITYJIbCa, NPOEKIMM MOMEHTA WM-
MyJIbCa, KHUHETUYECKOW, IOTCHLHUAIBHOU U
MIOJIHOM 3HEprun). Y ciioBUE BO3MOKHOCTH OJ1-
HOBPEMEHHOI'0 U3MEpEHUsl PU3NUECKUX BEIH-
yuH. COOTHOIIEHUE HeompeaeieHHocTeln [ el-
3eHOepra.

XapakTepHbIe 3a/1a41 KBAaHTOBOW MeXxa-
HUKU. JIBMkeHHe CcBOOOAHON dacTuibl. Ya-
CTHLIA B OJJHOMEPHOU MPSIMOYT'OJIBHOW ITOTEH-
HAAIBHOU siMe. JIMHEHHBIA TapMOHUYECKUM
ocunyuisiTop.  OTpa’keHHEe M MPOXOXKJIECHUE
CKBO3b INPSIMOYTOJIbHBIN MOTEHIUAJIBHBIN I10-
por. IloreHnuanbHbIil Oapbep KOHEYHOW MIM-
puHbIL. TyHHENBHBINA Y3PQEKT.

OTBeTbl Ha KOHTPOJIb-
HBIE BOIIPOCHI / BBITIOJ-
HEHUE TPAKTUYECKUX
3alaHuN

VpaBuenns  Illpe-
JUHTepa U KBaHTO-
Basg Teopusi aToMma
BOZIOpOZA

BpemeHHOe M cTalmoHapHOE ypaBHE-
Husa [llpenunrepa. KBanroanue. YpaBHEeHUs
[lIpenunrepa B oneparopHo dopme. Onepa-
top ['amunbrona. OmnpeneneHue sHepreTuye-
CKOT'O CIIEKTpa CHUCTEMBI KakK 3ajada Ha coO0-
CTBEHHbIE 3HaUEHUs orneparopa ['aMuiIbTOHa.

KBaHTOBO-MEeXaHHYECKOE OIMYCaHue
atroma Bojopoaa. YpasHeHue Illpeaunrepa

OTBETH HA KOHTPOJb-
HBIE BOIIPOCHI / BBHITIOJI-
HEHUE MPaKTUYECKUX
3aJJaHMii / BBITIOJIHEHHE
KOHTPOJIbHON pabOThI
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U1 atoMa BoAopoja. PU3MYECKUH CMBICTT
KBAaHTOBBIX uucen. Pa3neneHue nepeMeHHBIX.
VYrioBoe U paguanbHOE paclpeeiCHUE JIeK-
TPOHHOM IUVIOTHOCTU. DHEPreTUUECKUM CIIEKTP.
Oneparopbl MOMEHTa UMITYJIbCA M IPOCKLIHHU
MOMEHTA UMITYJIbCa U UX COOCTBEHHbIC 3HAYE-
Hus. [IpaBuna orbopa. HopmanbHoe cocros-
HUE aToMa. BoHOBBIE (YHKIMH U pacmpee-
JICHHWE TIJIOTHOCTU BEPOSITHOCTH. 1S-COCTOSIHUE
AJIEKTPOHA B aTOME BOAOPOJA.

MHOro31eKTpOH-
HBIE aTOMBI

KBanToBaHuEe BOIOPOIOTIOIOOHBIX aTO-
MOB. KpaTHOCTb BBIpOXIEHHS HHEpreTuye-
CKUX ypoBHEil. CMMBOJIMKA COCTOSIHUM 3JICK-
TpoHa B aroMe. PacnipeeneHue nioTHOCTH Be-
POSITHOCTU. Y POBHU U CHIEKTPHI IIETOYHBIX Me-
tautoB. [IpaBmia orOopa 1 CrieKTpaIbHBIC Ce-
pun. ToHKas CTPYKTypa CHEKTPalbHbIX JTUHUN
BOJIOPOJIONIO00HBIX ATOMOB.

OpOuTaibHBIC MarHUTHBIH U MEXaHH-
yeckuii MOMeHTBI. CiMH ¥ COOCTBEHHBINA Mar-
HUTHBIM MOMEHT JJICKTPOHA. OKCIIEPUMEH-
TAJIBHOE  JIOKA3aTEJIbCTBO  CYIIECTBOBAHUS
cniuHa, onbIThl LlITepua—I epnaxa. [onHbIil MO-
MEHT ummyibca. OnucaHue COCTOSTHUM 3Jek-
TPOHA B aTOME C IMOMOIIbI0 HA0OPOB KBAHTO-
BbIX uymucen. CnuH-opOUTaTbHOE B3aUMOIEH-
CTBHE.

OTBeTHl Ha KOHTPOIIb-
HBIE BOIIPOCHI / BBHITIOJI-
HEHUE TIPAKTUYECKUX
3a1aHuH

ATOM B MOJIE BHEII-
HUX CHII

MaruauTtHble cBolicTBa aToMoB. OpOu-
TaJbHBINA, CIIMHOBBIM M IIOJHBIA MarHUTHBIM
MOMEHTHI aToMa. [ MpOMarHUTHOE OTHOIIIECHHE
U MarHeToH bopa. AToM BO BHEIIHEM MarHUT-
HOM monie. HopManbHbIli U aHOMaIbHBIA (-
¢dexthl 3eemana u sddext Ilamena—baka.
DHeprus aToMa B MArHUTHOM TI0JI€. DIIEKTPOH-
HbI mapamarHUTHbIA pe3oHaHc (DIIP) u ero
NPUJIOKEHUS. ATOM B DJIEKTPHUYECKOM TIOJIE.
S¢dexr HlTapka.

OTBeTHl HAa KOHTPOJIb-
HBIE€ BOTIPOCHI / BBITIOJI-
HEHHUE TPAKTUUYECKUX
3aJlaHUN

[Ipunnun Ilaymn un
JJIEKTPOHHAsI  KOH-
¢burypanus aToMoB

CucreMbl TOXIECTBEHHBIX YaCTHII.
CummeTpusi BOJTHOBBIX (pyHKIui. bo3onsl n
¢bepmuoHbl. MHOT037€KTpOHHBIE aTOMbI. O6-
M€ MPUHLUIBl ONMUCAHUS MHOTOXJIEKTPOH-
Horo aroma. [Ipunnun Ilaynu n kBaHTOBO-Me-
XaHu4eckas popmynupoBka npuniuna [aymnu.
ATOMHBIE 000JIOUKH W MOIOOO0JOYKH. DJEK-
TpoHHast KoH¢purypamus. CymMmapHbele OpOH-
TaJIbHBIN, CITMHOBEINA M ITOJIHBEIA MOMEHTEI MHO-
TOJIEKTPOHHOTO aroma. LS (HopManbHas) u jj-
cBs3u. CriekTpasibHble 0003HAYEHUS M TIPaBUIIa
oTOopa. 3amoJIHEeHUe EKTPOHHBIX 000JI0UYEK
B aromax. [leproaudeckas cuctema 3J1eMEHTOB
MeneneeBa. DneKTpoHHass KOHGUTypalus U
npaBuia XyHJa.

OTBeTHl HAa KOHTPOJIb-
HbI€ BOIIPOCHI / BBIMOJ-
HEHUE MPaKTHYECKUX
3aJJaHUi / BBITTOJIHEHHE
KOHTPOJIbHON pabOThI




IIpakTnyeckue 3aHATHS

No | Ne paznena . Koun-Bo
HaumeHoBaHMe MpakTUYECKUX 3aHATUN
/11 | IUCIMJIMHBI 4acoB
1 1,2 Mopnenu atomoB Tomcona u Pesepdopma. 3akonomepHoctu B |4
CIEKTpax aTOMOB BOJIOPOJA U BOJAOPOJONOAOOHBIX AaTOMOB.
2 2,3 Paccesiaue o-uactuir BeniectsoMm. @opmyia Pesepdopna. [locry- |4
natel bopa. Moaens atoma bopa. OneiT ®@panka u ['epua. BoaHbl
ne bpors.
3 4 OcHOBBI KBaHTOBOM MexaHUKU. COOTHOILIEHUE HEOMPEIEICHHO- | 4

creii 'elizenOepra. Omeparopbl ¢usnueckux BeaumuuH. CoO-
CTBEHHBIC 3HAYEHUS U COOCTBEHHbIE (DYHKIIMM ONEPaTOPOB.

4 5 OCHOBBI KBaHTOBO-MEXaHHUYECKOIO MpEACTaBIeHHs O crpoenud | 10
atoma. OJHO3JEKTpOHHBbIN aToM. YpaBHeHue Ilpemunrepa st
aToma BoJopoja. Pu3nyeckuil CMbIC KBAaHTOBBIX YMCEN. DHepre-
tuueckuii ciektp. [IpaBuna orbopa.

6 6, 8 MHuoroanekTponHbIe aroMbl. O001049kH U 1og0001049kn. Cocto- | 10
saHue. JnekTpoHHas koHpuryparus. Tepm. OCHOBHBIE TEPMBbI
aToMoB. Ileproanueckas Tabinia 31eMEHTOB (OCHOBBI ITOCTPOE-
HUSA).

7 7 MarnutHble cBoiicTBa aToMOB. OpOUTaIbHBINA, MEXaHHUECKUi U | 4
MarHUTHBIH MOMEHTHI JIEKTPOHA. DHEPIrHsi aTOMa B MAarHUTHOM
none. Dpdekt 3eemana. ATOM B 3IEKTpHUecKoM mone. Ihdext
[ITapka.

Uroro: 36

2.3.3. JlaGopaTopHble 3aHATUS

CornacHo yueOHOMY TUTaHy JabopaTOpHBIE 3aHSATHS IO JIaHHOW JHUCIMIUIMHE MPETyCMOT-
peHbl B paMkax yueOHoi nucuuruinabl b1.6.10 O6mmii pusnueckuii npaktukyM (AToMHas GU3HKa)
(cm. cootBetcTBytomTyro PIT/]).

2.3.4. llpumepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB)

CornacHo yueOHOMY TUTaHY KYPCOBBI€ paOOThI (TIPOEKTHI) 1O JAHHOU AUCITUTUTHHE HE TIPETy-
CMOTPEHBI.

2.4. TlepeyeHb y4eOHO-MeTOAMYECKOro ofecrneveHHs I CaMOCTOATEIbHOH PadoThl
o0y4yaomuxcs M0 AMCHUILIHHE (MOLYJII0)

No Bux CPC IlepeueHp yueOHO-METOUUECKOTO 00eCTIeUeH s TUCIIUILTHHEI

/o T10 BBITTOJIHEHUIO CAMOCTOSITEIbHON pabOThI

1 |[IIpopabotka  y4yeOHOro/Meroandyeckue yKa3aHUs 110 OpraHM3allid CaMOCTOATENbHOH pa-
(TeopeTrnyeckoro) OOTHI CTYJIEHTOB.
MaTepuana);

BBITIOJTHEHUE HWHAUBUAY-
aJIbHBIX 3a/laHU;
pedepar;

IIOATOTOBKA K TEKYILEH

Y IPOMEKYTOUHON
aTTecTaluu
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[ToaroToBka K mpakTHU-ye-
CKHUM 3aHATUSIM

Mertonuueckue yKa3aHUsl MO OpPTaHU3alMyd CaMOCTOATENIbHON pa-
OOTBI CTY/ICHTOB.

3  |llogroroBka Kk BbINOJN-He-|MeToanuecKkue yKa3zaHUsl MO OpPraHU3alMh CaMOCTOSITeNIbHOM pa-
HUIO J1a00paTOPHBIX pa-|00ThI CTYACHTOB.
60T
No [TepedeHp yueOHO-METOIUIECKOTO 00ECTICUCHUS
n/_n HaumenoBanue pasnena (TeMbl) JUCITUTUIAHBI T10 BBITTOJIHEHUIO
CaMOCTOSITENIbHOM paboThI
1 Bgesienne B arToMHYI0 (pU3HKYy 1. Atomnas ¢pusnka: yaeOHO-METOAUYECKOE T10-
2 [Tnanerapuast mojens aroma Pesep-|codue / [A.Il. bapkos, B.C. Jlopou, B.E. JIsicenko u
dbopna—bopa 1p.]; M-Bo ob6pazoBanus u Hayku Poc. denepanun, Ky-
3 KopryckynsipHO-BOJITHOBO# nya-|0aHCcKuii roc. yH-T. — Kpacnonap: [KyOanckuii rocynap-
JIU3M CTBEHHBIN yHUBepcuTeT], 2016.
4 OCHOBBI KBaHTOBOI TEOPUH 2. DnekTpoHHbIN Kypc «Du3nka atoMay (BKIIIO-
5 ypaBHeHI/IH IHpeﬂHHrepa U KBAHTO-/9a€T B ceOst: 1) BHGKTPOHHLIﬁ KypcC JICKITHIA; 2) KOH-
Basi TEOPHS ATOMa BOJIOPO/ia TPOJIBLHBIE BOIIPOCHI MO paszenaM y4eOHoro kypca; 3)
6 MHOT03/IEKTPOHHbIE ATOMbI NpaKTUYECKHEe 33JaHus 10 pa3zesiaM yueOHOTO Kypca;
7 ATOM B IIOJIE BHEIIHUX CIHII 4) TecThl MO pazfenaM yueOHOro Kypca); PeKHUM J0-
8 [punuun ITaymn u snekrporHas|CTYHIE-

KOH(HUTypamus aTOMOB

http://moodle.kubsu.ru/

3. UponoB U.E. KBanroBas ¢uzuka. OCHOBHBIC
3aKOHBI: y4yeOHOe mocoOue [DIeKTpoHHBIH pecypc]:
yue0. mocobue — DnekTpoH. AaH. — Mocksa: U3narensb-
ctBO «Jlaboparopus 3HaHuii», 2017. — 261 c. — Pexxum
JlocTymna:

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

4. Upono WU.E. 3amaunm mo oOmeit ¢usuke
[DneKkTpoHHBIH pecypc]: yuebHOe mocodue amsi By30B /
Uponos, N.E. — 11-e uzn. — M.: JIaGoparopusi 3HaHUH,
2017. — 434 c. — Pexxum pocryma:

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

5. CagenbeB U.B. Kypc ¢usuku [DnekTpoHHBII
pecypc]: yuebnoe nocodbwue: B 3 T. T. 3: KBantoBas ori-
Tuka. AtoMHas Qusuka. Pusuka TBepaoro tena. dOu-
3WKa aTOMHOTO siipa U dyieMeHTapHbIX dactull / Case-
aeeB U. B. — CII6.: JIansp, 2018. — 308 c. — Pexxum 1o-
cTyma:

https://e.lanbook.com/book/9824 7#authors

6. CasenneB U.B. Kypc obmielt pusuku [Dnek-
TPOHHBIN pecypc]: yueOHoe mocobue: B 5 T. T. 5: KBan-
ToBass onTWKa. AToMHas ¢usuka. dusnka TBEPIOrO
Tena. Ou3nKa aTOMHOTO SApa U DJIEMEHTAPHBIX YacTHIL /
N.B. CaBennes. — CI16.: Jlans, 2011. — 384 c¢. — Pexxum
JIOCTyMa:

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

7. Bynxep JI. ATomHas ¢u3uka [DIeKTPOHHBIH
pecypc]: yueb. mocodue / 1. Bynkep, 1. Kumbemn, /1. Jle-
Mwiib. — OnekTpoH. aaH. — Mocksa: @usmariur, 2010.
—396 c. — PexumM gocryna:

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

8. UponoB U.E. Atomnas u simepHast ¢pusuka:
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cOopHuK 3amay: yueOHoe mocodbue / N.E. Upomos. —
Wzn. 8-e, uctip. — CII6. [u ap.]: Jlans, 2002.

9. Uponos U.E. 3amaum mo KkBaHTOBOM (pU3HKE:
yuebHoe mocobue / U.E. Uponos. — 2-e usn., uchp. —
M.: ®usmatnut: Jlaboparopus bazossix 3nanuii, 2001;
CII6.: Heckuii uanekt, 2001.

10. Uponos U.E. KBantoBas ¢puzuka. OCHOBHbBIC
3akoHbI: yueOHnoe nocodue / U.E. Uponos. — M.; CIIG.:
OU3SMATIIUT: Jlabopatopus ba3oBeix 3HaHWMiA:
Hesckuit Inanexr, 2001.

11. CuByxun JI.B. O6mmii xypc ¢usuku. T. 5:
ATomHas ¥ saepHas pusuka. — M.: @usmariut, 2006.

12. Tpodumosa T.U. Kypc ¢pusuku: yaedHoe 110-
coOue il MHKEHEPHO-TEXHUYECKUX CIEIHaTbHOCTEH
By30B. — M.: Akaaemus, 2010 (18-e uzn., crep.). — M.:
Axkanemus, 2014 (20-e u3n., crep.).

13. Tpodumora T.M. OcHOBBI Gu3uKU. ATOM,
aTOMHOE SI/IPO U JIEMEHTAPHBIC YaCTUIIBI: YIeOHOE TI0-
cobue. — M.: KHOPVYC, 2011.

14. lnonsckuit 2.B. ATomHas ¢usuka. Tom 1.
BBenenne B aToMHYI0 QU3UKy [DJIEKTPOHHBINA pecypc]:
yueb. — DnexkTtpoH. naH. — Caunkr-IlerepOypr: Jlans,
2010. — 560 c. — Pexxum nmocryma:

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

15. llnonsckuit 3.B. ATomHas ¢usuka. Tom 2.
OCHOBBI KBaHTOBOI MEXaHUKU U CTPOCHHUE IIEKTPOHHON
000J10uKH aTroma [ DeKTPOHHBIN pecypc]: yued. — Diek-
TpoH. aaH. — Cankr-IlerepOypr: Jlans, 2010. — 448 c. —
Pexum nocrymna:

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

Y4yeOHO-MeTOANYEeCKHE MaTeprabl I CAMOCTOATEILHON pabOThl 00YUYaIOIIUXCS U3 YnCia
WHBAJHJIOB U JIUI] C OTPaHHUYEHHBIMHU BO3MOKHOCTAMH 3710poBbs (OB3) npenocTraBisitoTcs B popmax,
AAIITUPOBAHHBIX K OTPAHUYCHUAM UX 3JOPOBbA U BOCIIPUATHA I/IH(bOpMaIII/II/II

J5is U1 ¢ HapyIIeHUSIMU 3PEHUS:

— B MieyaTHOU (popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 2IEKTPOHHOTO IOKYMEHTA.

J17i U1 ¢ HapYIICHUSIMH CTyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JList L ¢ HapyIeHNsIMM OITOPHO-JBUTaTEIbHOTO almapara:

— B I1e4aTHoOM (opme,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JlaHHBI TIepeYeHb MOKET OBITh KOHKPETH3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTa 00y4aro-
X CA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B nmponecce npenoJgaBaHusd JUCHUIIIIMHBI UCITOJB3YIOTCA CICAYIOIIUE MCTOBI:
— MPOBEJICHHUE TIPAKTUICCKUX 3aHITHH;

— JIOMAIITHHE 3a1aHuUs;

— OTIpoc;
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— UHAUBUAYAJIIBHBIC ITPAKTUUCCKUC 3a/IaHUS;

— KOHCYJbTAILIUU MIpernoaBaTenei;

— caMOCTOsITeNIbHAS Pa00Ta CTYJCHTOB (M3y4eHUE TEOPETUIECKOTO MaTepralia, MOArOTOBKA K
71a00paTOPHBIM 3aHSTUSIM, BBIIIOJIHEHUE TOMAIIHUX Pa0OT U MHIAMBUAYAIbHBIX THUIIOBBIX PACYETOB,
MOATOTOBKA K OIPOCY).

[To m3ydaeMoil AMCUMILIMHE CTYACHTaM MPEAOCTaBISETCS BO3MOXKHOCTh OTKPBITO MOJIb30-
BaTbCA (B TOM YHUCJIC KOIIMPOBATH HA JIMYHBIC HOCUTCIIN I/IH(I)OpMaI_II/II/I) MOATOTOBJICHHBIMU BEAYIIIUM
JaHHYIO0 JUCUUIUIMHY MpernojaBaTesieM MaTepuajaMi B BHUJIC 3JIEKTPOHHOI0 KOMILJIEKCAa COMpo-
BOKJIE€HHUS, BKIIFOYAIOIIETO B ceOs:

— 3JIEKTPOHHBIE KOHCIIEKTHI JIEKIIUH;

— 3JIEKTPOHHBIE IJIaHbI IPAKTUYECKUX (CEMUHAPCKUX ) 3aHITUH;

— 3JIEKTPOHHBIE BApPHAHTHI Y4eOHO-METOAMYECKUX MTOCOOUH /17151 BHIITOJIHEHUS JIA0OPATOPHBIX
3aJaHUi;

— CIIMCKHU KOHTPOJIBHBIX BOIPOCOB K KaXKI0M TeMe U3y4aeMoro Kypca;

— Pa3HOOOPA3HYIO JIOTIOTHUTEIBLHYIO JIUTEPATYPY, OTHOCAIIYIOCS K U3y4aeMON TUCIUTIINHE
B 9JIEKTPOHHOM BUJI€ (B Pa3IMYHBIX TEKCTOBBIX (hopmartax u rpaduueckux popmarax, a Takxe B hop-
marax *.pdf, *.djvu.

CorpoBoK/IeHHE CaMOCTOSTENbHOM pabOThl CTYJEHTOB TAaK)KE OPraHU30BAaHO B CIIEAYIOIINX
dopmax:

— YCBOCHHE, JIOMOJHEHHE U BHUKAHUE B pa30upaeMble pa3aesbl JUCHUILTUHBI TPU TOMOIIH
3HAHUH M0JIy4aeMBbIX [0 CPEACTBAM U3Y4YECHHS PEKOMEH1YEMOM JINTEPATyphl U OCYIIECTBIIIEMOE ITy-
TeM HamucaHus pedepaTuBHbIX paboT;

— KOHCYJIbTalH, OPTaHU30BAHHLIC JJI pa3bACHCHUA HpO6HeMHI)IX MOMCHTOB ITpHU CaMOCTO-
ATEJIHLHOM M3YYEHUHU TEX WJIM UHBIX aCIIEKTOB Pa3JieioB ycBanBaeMon HH(GOpMaUU B AUCLUILIIMHE.

OcHOBHBIC 00pa30BaTEIIbHBIC TEXHOJIOTHH, UCTIONIL3YEMbIC B YICOHOM TIPOIIeCCe:

— 00CYyXIeHHE CIOXKHBIX M TUCKYCCHOHHBIX BOMIPOCOB U MPOOIIEM U paszpelieHne mpooieM;

— KOMITBIOTCPHBIC 3aHATUSA B PEIKUMaAX BSaI/IMOI[eI\/JICTBI/ISI «IIperoaaBaTeyib — CTYACHT», «CTYACHT
— MPETIOIaBaTeNby, «CTYACHT — CTYACHTY;

— TE€XHOJIOTUU CMCIIAHHOT'O 06y‘-I€HI/I$[I AUCTAHIIMOHHBIC 3aaHUA U YIIPAXKHCHHA, COCTABJICHUC
TJI0CCapueB TEPMUHOB U OTIPEIeIeHU, rpymmoBbie MeTo bl Wiki, HHTEpHET-TeCTUPOBAaHHE U AHKETHPO-
BaHWE.

WNutepakTuBHBIE 00pa3oBaTeIbHbIE TEXHOIOTHH, UCIIONb3YEMbIE B ayIUTOPHBIX 3aHSATHSIX:

— TCXHOJIOTUA PA3BUTHUA KPUTHYCCKOT'O MBIIIJICHUSA

— UCTIOJIh30BaHHUE CPEICTB MYIbTUMENA;

— U3y4YEHHUE U 3aKperieHne HOBOro MaTepuana (MHTEepaKTHBHAs JIEKIMs, paboTa ¢ Harsa-
HBIMH TIOCOOMSIMH, BUAEO- U ayArOMaTepuaIaMu, UCIIOIb30BaHUE BOMpocoB, CoOKpaTHUeCKUid aua-
JIor);

— 00CyX/IeHHE CIIOKHBIX U TUCKYCCHOHHBIX BOMPOCOB | MpodiieM («3aiiMu MO3UIHIO (1IKaIa
MHEHHUH )», MPOEKTUBHBIE TeXHUKHU, «OJIMH — BABOEM — BCe BMecTe», «CMEHH TO3UIHI0», «JIucKyc-
CHS B CTHJIE TeJIEBU3HOHHOTO TOK-IIIOY», 1€0aThl, CHMIIO3UYM);

— pazpemienue npodseM («epeBo pemienuii», «Mo3roBoi MTYpM», «AHATU3 Ka3yCOBY);

— TBOPYECKHE 3a/IaHUS;

— paboTa B MasbIX rpymnmnax;

— UCTIOIB30BaHUE CPEICTB MYJIbTUMEINA (KOMITBIOTEPHBIE KIIACCHI).

I[HSI JiaL ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMU 3JO0POBBA MPEAYCMOTPCHA OpraHu3alnsd KOH-
Cy.]'IBTaI_[I/II\/'I C UCITIOJIb30BaAHHEM BJ'IGKTPOHHOI\/’I IIOYTHI.

4. OueHOYHBbIE CPEACTBA /s TeKYIero KOHTPOJISl yCIIeBAeMOCTH M IIPOMEeKYTOUHOI aT-
TecTalun

4.1. ®oH OLIEHOYHBIX CPEACTB /IS MPOBEAeHHs TEKYEero KOHTPOJIsA

13



@®OoH/T OIICHOYHBIX CPEIICTB TSI TPOBEACHUS TEKYIIETO KOHTPOJIS COICPIKUT:
— KOHTPOJIbHBIE BOIIPOCHI 110 Y4eOHO mporpamme;

— MPaKTHYECKUE 3a/IaHU 110 YIeOHOH mporpamme;

— KOHTPOJIbHBIE PabOTHI IO YIeOHOI MporpaMme.

KoHnTpoJibHbIe BONPOCHI 110 y4eOHOH MporpamMmme

B mporiecce moAroTOBKM M OTBETaM Ha KOHTPOJIBHBIE BOMPOCH (POPMUPYIOTCS U OIICHHBA-
torcst Bce Tpedyembie PI'OC BO u OOII gyist nanpaBnenus 03.03.03 Pangunodusuka (nmpoduis: Pa-
nuodu3nIecKre MEeTOIbI o o0acTsM npumeHenwus (onodusuka) komnerennuu: OIMK-1, TTK-1.

Huxe npuBoasTcs npuMepbl KOHTPOJIBHBIX BOIMPOCOB AJIsi paboueii MporpaMMBbl.

IToJ1HBII KOMIUIEKT KOHTPOJIBHBIX BOIIPOCOB JJIsl BCEX pa3JieloB paboueil MporpaMMbl IPUBO-
nutces B DOC puctmmmasl b1.B.J[B.08.01 «CnernuanbHbie BOMPOCHI aTOMHON (DHU3UKNY.

Pazpea 4.

3anuinuTe ycIoBUE HOPMHUPOBKU BOJIHOBOM QyHKIMHU. [ToyeMy (akTudecku Bcerjga MOXKHO
OrPaHUYHUTHCSI HOPMUPOBKOI BOJHOBOW (DYHKLIUH HA ITUHUILY?

3anuiuTe 1 00bSICHUTE TPUHIIUIT CYNIEPIO3UIIUN B KBAHTOBOH MEXaHUKE.

Yemy paBHa BeposTHOCT W 0OHApY)KEHHMsI YACTHIIBI HA OCH X B HHTEPBAJIC OT X1 JI0 X2, OIH-
chiBaeMoii BosHOBOU pyHkimen (X, t)?

BosnHoBasi (QyHKUHMS, ONKCHIBAIOIIAs OJHOMEPHOE [BIDKCHHE CBOOOTHON YaCTHUIIbI,
Y(x,t) = A-exp[—(i/#)(Et— px)], rae 4 — amnnuTyAa BoaHb! Ae bpoiins, £ 1 p — COOTBETCTBEHHO
SHEPTUs U UMITYJIBC YacTUIlbl. ONpeAenuTh MIIOTHOCTh BEPOATHOCTH OOHAPY)KEHUS YaCTHUIIBI B JIaH-
HOM TOYKE IPOCTPAHCTBA.

[Touemy ¢u3HYeCKUil CMBICI CBsI3bIBaeTCs He ¢ camoil P-yHKIuel, a ¢ KBaapaToM ee Mo-

nyns [P (F, 1)° =W (F,1)- W(F, 1) ?

[Touemy B KBaHTOBOM MEXaHHKE paCCMATPHBAIOT MMEHHO KBaJIPaT MOJYJISl BOTHOBOHM (yHK-
nuu?

3anuimre BeIpaKEHHUE I BEPOSTHOCTH HAXOXKICHHS YaCTUIIBI B OKPECTHOCTH TOYKH X, V, Z
B MOMEHT BpeMeEHH 1.

BosiHoBast (hyHKIHMS, ONMMCHIBAIOMIAS COCTOSHHE MHUKPOYACTHUIIBI, JIACTCS BBIPAKCHUEM
Y(x,t) =wy(x)-exp[-(i/#)Et]. dokaxure, 4TO MJIOTHOCTH BEPOATHOCTH HAXOXKJCHHUS YaCTHULIBI

OTIpeIeNsIeTCs TOJIKO KOOPIMHATHOMN Y- yHKITHEH.

[ToueMy MaTeMaTH4ECKHI1 anmapat KBAHTOBOM MEXaHUKH OTJIMYAETCs OT TAKOBOTO B KJIACCH-
4EeCKOW MEXaHUKE?

A =X, B = d/dx. Sdsnstorcs n 3TH onepaTtopsl KoMMyTHpYonmmu? OTBET 000CHYHTE.

Kakue oneparopsl Ha3plBatoT JuHEHHBIMU? [louemy KBaHTOBas MeEXaHHMKA MCIIOIb3YET
WMEHHO JIMHEHHBIE ONepaTophi?

Kaxue oneparops! Ha3pIBatOT 3pMUTOBBIMU? [[oueMy MIMEHHO 3TOT BUJ OIIEPATOPOB MCIIOJb-
3YyIOT B KBaHTOBOI MeXaHuKe?

Uro Takoe coOCTBEHHbIE 3HaYEHHS U COOCTBEHHbIE (DYHKIIMH orepaTopa (pU3NuecKoi Besu-
4yuHbI? 3auImnTe ypaBHEHHE 17151 COOCTBEHHBIX 3HAUCHUH U COOCTBEHHBIX (DYHKIMI 1 OXapaKTepu3ynTe
ero.

KakoBa cBsi3b MeXk/ly COOCTBEHHBIMH 3HAYEHUSIMHU OIepaTopa U HaOJI0JaeMbIMU Ha OIbITE
YUCJIOBBIMU 3HAYCHUSAMHU (PU3UIECKON BETMUUHBI, H300pa)kaeMOoil JaHHBIM ONIepaTopom?

Kora M0>xHO rOBOpUTH O KBAHTOBAaHUH (PU3MUYECKUX BEINUMH?

Kakue cucreMsl pyHKINH SBISIOTCS OPTOTOHAILHBIMU U HOPMUPOBAHHBIMU?

Kak BbIUnCIAIOTCS CpeiHNE 3HAUeHUS! (PU3HUUECKUX BETHUUUH?

Korna Mo»HO 0JTHOBpEMEHHO U TOYHO 3a/laTh 3HAYEHUS JIBYX KBAHTOBO-MEXAaHUYECKHX Be-
JTUYUH?

14



OGocHyiiTe, 4TO OmepaTop NPOSKINH MOMEHTA MMITYJIbca Ha NOJISPHYIO och L, =—i7-0/0¢

[TokaxwuTe, 4T0 COOCTBEHHBIE 3HAUEHUS oreparopa L; 00pa3yroT AUCKPETHBIN psii 3SHAYCHUIA.

HNmeer mu cMBICT B KBAHTOBOM MEXAHUKE XapaKTEPHOE ISl KIACCUYECKON MEXAHUKH Mpe.-
CTaBJICHUE MTOJTHOM SHEPTUM B BUAEC KUHETUYECKOU U nmoTeHIuanpHon? [louemy?

UTto Takoe raMuIbTOHHAH U OTlepaTop MOJIHOM SHEprUuun?

SBnsrorcs u onepatopsl T U U KOMMYTHPYIOITUME?

ConocraBbTe U3BECTHBIC BaM B KBAHTOBOW MEXaHUKE ONEPATOPHI C COOTBETCTBYIOIIUMHU (DU-
3MYECKUMHU BEJIMYMHAMHM B KJIACCUYECKOM MexaHuke. Kakol BBIBOJ MOYKHO clenaTb Ha OCHOBE
3TOr0?

Paspean S.

B yewm 3akiioyaercs cTaTUCTHUECKAs HHTEPIPETAIHs BOJTHOBON (QYHKIUU?

Jliig kakux yacTull crupasenanuBo ypaBHeHue Lllpennnrepa?

[Touemy ypasnenue Llpeaunrepa chopmynupoBaHo Kak BOTHOBOE ypaBHEHUE?

3anuuuTe BpeMEHHOE U cTallioHapHoe ypaBHeHus llpenunrepa u npoaHaau3upymTe ux.

Cogepuute nepexos OT BpeMeHHOro ypaBHeHus lllpeanHrepa Kk cralluOHapHOMY.

3anuuuTe 0JHOMEPHOE BPEMEHHOE U cTalluoOHapHOe ypaBHeHus Lllpeaunrepa, npoaHainsu-
pOBaB UX.

3anuuuTe BpEMEHHOE U cTaunoHapHoe ypaBHeHus lllpenunrepa B oneparopHoii opme u
MPOAHAIU3UPYHTE UX.

Kakoii BbIBOJI MOKHO c/iesiaTh, CpaBHUB CTalloHapHoe ypaBHeHue Lllpeaunrepa ¢ ypaBHe-
HUEM JIJ151 COOCTBEHHBIX 3HAUEHUN U COOCTBEHHBIX (PYHKIIMNA?

Urto MOXKHO cKa3aTh 00 oneparopHoit popme ypasHeHus [llpenuarepa?

Kakas yactuna siBisiercs cBOOOIHOMN?

[TokaxxuTe, YTO SHEPrETUIECKHUNA CIIEKTP CBOOOIHO JABIIKYIICHCS YAaCTHIIBI SIBJISETCS HETpe-
PBIBHBIM.

Haiigure coOcTBEHHBIE 3HAUEHUS SHEPTMH YaCTULIbI B OJHOMEPHOMN «ITOTEHIIMAIILHOM IMe» €
OECKOHEYHO BBHICOKMMH «CTEHKAMU.

KakoBa HamMmeHbIIasi PHEPrUsl YacCTUIbl B (IOTEHIMAIBHON sIME» C OECKOHEYHO BBICOKUMHU
«CTEHKaMu»?

OO0bsicHUTE, TOYEMY HAMHU3IIIEE COCTOSTHUE OCIIIIIIITOpA HE MOKET 00J1a/1aTh HYJIEBOM SHEP-
TUEH.

Kakumu cBoiicTBaMu MUKPOYACTUI] OOYCIIOBJICH TYHHEIbHBIN 2P heKT?

HpaKTuquKue 3aJlaHuA MO y‘leﬁHOﬁ nporpamme

B npornecce moAroTOBKU M BBIIIOJHEHUS TPAKTUUECKUX 3a/laHuil (POPMHUPYIOTCS U OLICHUBa-
forcst Bee Tpedyemble PI'OC BO u OOII ans nanpasnenus 03.03.03 Paguodusuka (mpoduns: Pa-
Juodu3ndecKre MeToIbl o o0acTsaM npumeHenus (onodusuka) komnerenuuu: OIK-1, TIK-1.

Hwxe npuBoasTcs npuMepbl NPaKTUYECKHUX 3a4aHui U1t paboueil mporpaMmsl.

[TosHBII KOMITIEKT MIPAaKTUYECKUX 3aJaHU IS BCEX pa3/iesioB paboueil mporpaMMBbl IPUBO-
mutes B @OC mucuumuasl b1.B.J[B.08.01 CrnennanbHbie BOMPOChl aTOMHOM (PU3HKH.

1(1). DHeprus cBA3M ATOMHOIO AApa

1. HOJ'IB3y$ICB TaOJUYHBIMH 3HAYCHHUSIMH MacC HYKJIINJI0B HaWUTH OHEPTHUIO CBA3U U YACIIBHYIO

SHEPTHIO CBS3M IS Aapa lg O.

2. Haiitu sHepruto Bo30yXJIeHUs s1pa 2827 Pb, Bo3HHMKaromiero mpu 3axBare SAPOM 235’ Pb

HEUTpOHA C MPEeHEOPEKUMO MAJION KMHETHYECKOM SHepruei.
3. BpIlUMCIUTE SHEPIUIO CBSI3U HEUTPOHA B sjipe 1;1N , €CJIM U3BECTHO, YTO DHEPIrus CBA3U
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aaep 1;" N u 173N paBHa cooTBeTcTBeHHO 104,66 1 94,10 M»aB.

4. [Monw3ysck moryamMnupuieckoit popmyioi Belzekkepa BBIYUCIUTD SHEPTHIO CBS3H sIpa
azn.

5. SAnpo 121 Si mepexoaMT B «3€PKAIBLHOE» SAIPO f; Al , ucneiTeiBast B -pacman. Makcumab-

Has KWHETUYEeCKas SHeprus BbuieTeBIIero nosurpona K., =3,48 M>B. OueHuTs o 3TUM JaHHBIM

Iy B opmyne st panuyca siapa R =1, A3,

1(2). CiH 1 MATHUTHBINE MOMEHT AaTOMHOT0 SIAPa

1. C nomouiplo0 MOJENHN SJEPHBIX 000J0YeK HAWTU CHMH, YETHOCTh M MAarHUTHbIA MOMEHT
sypa 170 B OCHOBHOM COCTOSHHH.

2. HaiiTu 4ucino KOMIOHEHT CBEPXTOHKOI'O PacUICIUICHUs JTUHUH 2P3,2—>281,2 JUIsL aTtoMa

K, cinn KOTOpOTO paBeH 3/2.

3. CnuH siapa aToMa JUTHA (€T0 TOHBIA yriioBOW MOMeHT) | = % [Ipu yuyere cBEpXTOH-
KOT'O B3aUMO/IEHCTBHS HHTErPAIIOM JIBFDKEHHS ABJSETCS TTOAHBIA MoMenT atoma F=1+J (J—yr-

JIOBO1 MOMEHT 3HeKTpOHHOﬁ O60H0‘H(I/I). Haiitu JBa BO3MOXKHBIX 3HA4YCHUA MAarHUTHBIX MOMCHTOB
aToMa JIMTuA, HaXOoOAIECTOCA B COCTOSIHHUHN 22P1/2. CoOCTBEHHBIM MAarHUTHBIM MOMEHTOM Aapa mpe-

HeOpeYb.
4. Wcnonb3ys BEKTOPHYIO MOJEIb, MOKa3aTh, YTO THPOMArHUTHBIM MHOXKHTEIh HYKJIOHA,

Haxonsmierocs B cocrosauu (1, ), g i =0 i%, rae 3HaK wioc s | =1+1/2 ; 3aak munyc
+

misn j=1-1/2; g.u §,— CIMHOBBIIl 1 OPOUTAIBHBINA THPOMATHUTHBIC MHOXKHUTEIIH.

o o 85
5. B cMIbHOM MarHUTHOM 10JIE KQXKIBIM U3 ITOLYpOBHEN TEpMaA 281 /» atoMa - RDpacmens-

ercst Ha 6 komrnoHeHT. Haiitu criuH siipa aToma.
KouTtpoJbHabie padoThl 10 y4eOHOH mporpaMmme

B nporuecce moAroToBKY 1 BBINOJIHEHUS KOHTPOJIBHBIX Pa0OT (POPMUPYIOTCS U OLIEHUBAIOTCS
Bce Tpedyembie PI'OC BO u OOII nns nanpasnenus 03.03.03 Paanodusuka (npoduis: Paguodu-
3UYECKHE METO/IbI 110 00s1acTsAM npuMeHeHus (ouogusuka)) komnerenuuu: OIIK-1, TIK-1.

Hwxe npuBoanTCs IpUMEp KOHTPOJIbHOW PabOTHI.

[TosiHBII KOMIIEKT KOHTPOJIBHBIX paboT ass pabouelt nmporpammel npuBoantces B POC muc-
muruabl b1.B.JIB.08.01 «CnenuanbHbie BOITPOCH aTOMHON (DU3HKI.

KonTtpoabnas padora Ne 1

Bapuanr 1.

1. Kakas nons sHepruu poToHa NPUXOIUTCS Ha 3JEKTPOH oTaauu npu s3gpdexre Komnrona,
ecnu paccesHue (GortoHa npoucxoaut Ha yroia o = 90°? Dueprust gortona o paccesHus Ey = 0,51
Mb5B.

2. Haittu qyiuny BonHBI Ae Bpoiist A Juist 31eKTpoHa, MMEIOLIET0 KMHETHYECKYI0 SHEPTHIO
K =10 x3B.

3. ®oroH ¢ sHeprueit £ = 16,5 5B BbIOWI 37IEKTPOH U3 HEBO30YKJEHHOTO aToMa BOJIOPO/Ia.
Kakyro ckopocTh v OyZeT UMETh JIEKTPOH BJAAIH OT siipa aroma’?

Bapmuanr 2.
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1. PeHTreHOBCKOE M3ITy4eHHE C JUTMHOM BOJIHBI Ao = 10 M paccenBaeTcs CBOOOIHBIMU DJICK-
TpoHamMH. OmpenenTe MaKCUMaJIbHYIO JUIMHY BOJIHBI PEHTT€HOBCKOI'O M3JIyYEHHs B PACCESHHOM
y4Ke.

2. Kakyro pa3HOCTb HOTEHIMAJIOB JI0JIKEH IIPOMTHU 3JIE€KTPOH U3 COCTOSIHUS MIOKOSI, YTOOBI €ro
JUIMHA BOJIHBI cTaja paBHoil 0,16 HM?

3. Ilpu u3MepeHur OTHOCUTEIbHON HEONPEAEICHHOCTH CKOPOCTH JIOKAJIM30BAHHOT'O B HEKO-
TOpPOI 00JaCTH 3JIEKTPOHA, ycKopeHHoro HanpsbkeHueM U = 10 B, nonydeno 3Hauenue 0,01. One-
HUTE pa3Mep 00JacTH JIOKAIHU3aLUH.

Bapwuanr 3.

1. @OTOH ¢ 3HEprueu, paBHOM SHEPTHH MOKOS AIIEKTPOHA, paccesics Ha CBOOOIHOM 3JICK-
TpoHe Ha yroa o = 120°. Onpenenure 3HEPIUI0 paccesHHOro (POTOHA M KUHETUYECKYIO YHEPTUI0
AJIEKTPOHA OTHAYH.

2. Onpenennre KNHETHYECKYHO SHEPTUIO 3JIEKTPOHA, €CJIM €70 JUIMHA BOJIHBI 1e bpoilid paBHa
0,1 oM.

3. Boruucnure sHepruto £ GoTOHA, HCIYCKaeMOTo MpH MEPeXoe JIEKTPOHA B aTOME BOJIO-
pOoAa ¢ TPETHErO IHEPTETUUECKOr0 YPOBHS Ha MEPBBIM.

Texkyuuii u pyOeKHBIM KOHTPOJIb OCYIIECTBISIOTCS 10 KOHTPOJIbHBIM BOIIPOCaM IO U3yvae-
MO JMCLUIUINHE, [10 UTOTaM BBIIIOJIHEHUS! KOHTPOJIbHBIX PAa0OT U MHIUBUAYAIbHBIX IPAKTHUECKUX
3alaHUN.

4.2. ®oH/ OLIEHOYHBIX CPEICTB VIS MPOBEIeHHs TPOMEKYTOYHOM aTTecTAIUN

4.2.1. Bonipochbl, BLIHOCHMBbIE HA 3a4eT 1Mo Juciumiute «CrnenuaibHble BOMPOCHl ATOM-
HOil ¢usukm» 1Js HanpaBJjaeHus noarorosku: 03.03.03 Paaunodusuka

B mporecce moarotoBku u crauu 3adera (pOpMHUPYIOTCS M OLIGHUBAIOTCS BCe TpeOyemble
®I'OC BO u OOII nns nanpasnenus 03.03.03 Pagnodusuka (nmpoduins: Pannopusznueckue MeToasl
no o0nactsaM npumenenus (6unogpusnka) komnerenuuu: OITK-1, TIK-1.

1. Mukpomup. Macmradbl. DKCIepUMEHTAJIbHBIE TaHHBIE O CTPOeHUH aToma. CepHaabHbIe
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax, KOMOMHAIIMOHHBIN pUHLIUI PuTia, TepMBbl.

2. OnsiTel Pezepdopaa. Snepnast moaens aroma. BeiBog Gpopmyinsl Pesepdopaa ms pacces-
HUS O.-4aCTHL.

3. CnenctBus u3 onbIToB Pesepdopna. DkcnepuMeHTanbHast nposepka ¢opmyssl Pesep-
dopna. [Tnanerapnast monens atoma Pesepdopna. DpdekTuBHOE CEUeHNE pacCesHUS.

4. CnekTpalbHble CEpUHM aTOMa BOAOpPOja. DeMeHTapHas OOpoBCKasl TeOpUsi aTomMa BOO-
pona. IToctynarsl bopa.

5. Yactuus! 1 BonHbl. KopnyckynsipHo-BoaHOBOM Ayanu3M. ['unoresa ne bpoiins u ee akcne-
puMeHTalIbHOE NoATBepkAcHue. Da3oBas U rpyHnoBasi CKOpoCcTH BOJIH A€ bpoitns.

6. YcioBue BO3MOKHOCTH OJIHOBPEMEHHOTO M3MepeHus pu3ndeckux BenuyuH. CooTHoIIe-
Hue HeonpeneneHHocteil ['eizendepra.

7. CocTosiHME YacTHUIBI B KBaHTOBOH Teopuu. BonHoBas QyHKIUS U ee CTaTUCTUYECKUI
cmbich. [IpuHIUN cyneprno3uium.

8. Onepatopbl B KBAaHTOBOM MeXaHHUKE M MX cBoicTBa. COOCTBEHHbIE 3HAUEHUS M COOCTBEH-
Hble QYHKIIUU OTIEpaTOPOB.

9. Cpennue 3HaueHUs (PU3MUECKUX BEJIMYMH. Y CIOBHE BO3MOKHOCTH OJHOBPEMEHHOTO M3-
MepeHUs (PU3NUEeCKUX BETHUHUH.

10. Oneparopsl BaKHEHIIUX (pU3MUECKUX BEIMYUH (KOOPAMHATHI, UMITYJIbCa, BEKTOPA UM-
yJbCa, MOMEHTa UMITYJIbCa, KBaJlpaTa MOMEHTA UMITYJIbCA).
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11. Oneparops! BaxXHEUIINX (PU3NUECKUX BETUUMH (MIPOSKLIIUU MOMEHTA UMITYJIbCA, KHHETHU-
YECKOW IHEPTUH, TTIOTCHIIUATHHOW SHEPTHH, TIOJTHOU SHEPTHH ).

12. BpemenHnoe u cranuonapHoe ypasHenus Llpeaunrepa. KBanroBanue. Ypasuenus Ilpe-
JIUHTEpa B oniepaTopHoit popme. Oneparop ["amuiabToHA.

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

14. OqnomepHast NpSMOYTOJIbHAs MOTEHIIMAIbHAS SIMAa CO CTEHKaMHU KOHEUYHOMN BBICOTHI.

15. JIuHeHbIN TApMOHUYECKUN OCLIUILISITOP.

16. OTpaxeHue 1 NPOX0XKAECHUE CKBO3b IIPSMOYTOJIbHBIN IOTEHIIMAIBHBIN Oapbep.

17. IloTeHmanbHbIN Oapbep KOHEUHOW MUPHUHBL. TyHHEIbHBIN Y (EKT.

18. KBaHTOBO-MEXaHMUYECKOE OMMCaHKME aToMa Bojopoaa. Pasnenenue nepemennsix. Kan-
TOBBIE YKCIa. DHEPreTUYECKUN CIIEKTP. YTIOBOE U PAIUAIIBHOE paCIpeAeIICHUE AIEKTPOHHOM TUIOT-
HOCTH.

19. OnepaTopsl MOMEHTA UMITYJIbCA U MPOESKIIUU MOMEHTA UMITYJIbCA U UX COOCTBEHHBIE 3HA-
yenus. [IpaBuna otoopa. 1S-cocTosiHuE 3JEKTPOHA B aTOME BOAOPO/A.

20. KBantroBanue BOJOPOAONOJO00OHBIX aTOMOB. KpaTHOCTH BBIPOXKACHHS SHEPreTHUYECKHUX
ypoBHeil. CUMBOJIMKA COCTOSIHUMN 3JIEKTPOHA B aTOME. Y POBHU U CIIEKTPHI LIEJIOYHBIX METAJJIOB.

21. [IpaBuna oT6Opa U CHEKTpalIbHbIE CEPUU BOAOPOIONOA00HBIX aTOMOB. TOHKas CTPYKTypa
CHEKTPaJIbHBIX JIMHUNA BOJOPOAONOA00HBIX AaTOMOB.

22 OpOuTalibHble MATHUTHBIN U MEXaHUYECKUi MOMEHTHI. CITUH U COOCTBEHHBIH MarHUTHBIN
MOMEHT JIEKTPOHA. DKCIEPUMEHTAIbHOE TIOATBEPKICHUE CYILIECTBOBAHUS CIIMHA.

23 IlonHblif MOMEHT UMIyJIbca. OnucaHue COCTOSHUN 3JIEKTPOHA B aTOME C TOMOIIBI0 Habo-
POB KBaHTOBBIX uncen. CIMH-OpOUTaAIbHOE B3aUMO/ICHCTBUE.

24 MarHutHble cBOWCTBa aTOMOB. OpOUTANbHBIN, CIIMHOBBIM U TMOJHBI MarHUTHBIA MO-
MeHThl aToMa. OnbiTel LlTepHa—I epinaxa. ' mpomarauTHOE OTHOLIEHHE U MarHeToH bopa.

25 AToM BO BHEIIHEM MarHuTHOM moiie. HopManbHblil 1 aHoOManbHbIH 3¢ dekThl 3eeMana u
s dext [Tamena—baka. DneKTpOHHBIN apaMarHUTHBIN PE30HAHC.

26 IMpunnun Ilaynu v 3amoiHeHue 3JIEKTPOHHBIX 000J0YEK B MHOTO3JIEKTPOHHBIX aToOMax.
AToMHBIE 000JI0YKH U 1T0A000s109KU. CrieKTpasibHbIe 0003HAYECHHS U MPaBHIIa 0TOOpA.

27 OnextponHas KoHpurypamus. CyMMapHble OpOUTAIbHBIN, CTMHOBBIN 1 TOTHBI MOMEHTHI
MHOT'03JICKTPOHHOTO aToMa. LS- 1 jj- cBsi3u. CriekTpaibHbie 0003HAYCHHUS U TIpaBuUIia 0TOOpA.

28 Tlepuoanueckasi cucreMa 31eMeHTOB MeHieneeBa. DIeKTpOHHAs KOHDUrypauus U mpa-
BHIa XyHJIA.

OneHoyHble CpeACTBa JJisI MHBAIMJIOB U JIULl C OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3/I0POBBS
BBIOMPAIOTCS C YUETOM MX UHIUMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— MpU HEOOXOAMMOCTH MHBAJIUIAM U JIMIIAM C OIPaHUYEHHBIMU BO3MOKHOCTSMHU 3/I0POBbS
IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs ISl IOATOTOBKHM OTBETA HA DK3aMEHE;

— IIPY IPOBEACHUH NPOLIETYpPhl OLIEHUBAHUS PE3YJIbTaTOB 00yU€HNUsI NHBAJIUIOB U JIUII C OTpa-
HUYEHHBIMHU BO3MOXHOCTSIMU 37J0POBbsI IPEAYCMATPUBAETCS HCIIOIb30BAaHUE TEXHUUECKUX CPENCTB,
HEOOXOUMBIX UM B CBSI3U C UX MHAMBHUAYAJIbHBIMU OCOOEHHOCTSIMY;

— MPU HEOOXOUMOCTH Il 00YYAIOLIMXCSl C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3]I0POBbSI U
MHBAJINIOB MPOLEAYpa OLEHUBAHUS PE3YIbTATOB O0yUYEHUS MO TUCHUIUIMHE MOKET MIPOBOAUTHCS B
HECKOJIBKO JTaIoB.

[Ipouenypa olieHMBaHUS pe3yIbTaTOB O0YUEHUSI MHBAIUAOB U JIMI C OTPAaHUYEHHBIMU BO3MOXK-
HOCTSIMH 37I0pOBBSI 10 TUCHUIUTHHE (MOJIYJIIO) IPeAyCcMaTpUBaeT NpeaocTaBieHne nHdopmaruu B hop-
Max, 3JIalTUPOBAHHBIX K OTPAHUYEHHSIM MX 3/10pPOBbs M BOCTIPUATHSI HUHPOPMALHH:

Jist T ¢ HapyIIEHUSIMH 3pEHHMSL:

— B MieyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2JIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,
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— B (hopMe 3JIEKTPOHHOTO TOKYMEHTA.

JI7ist LT ¢ HAPYIICHUSIME OTTOPHO-IBUTATEIIBLHOTO arlapara:

— B mieyaTHoM hopme,

— B (hopMe IEKTPOHHOTO TOKYMEHTA.

JlaHHBII IEpevYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00ydaro-
HIAXCA.

5. IlepeyeHb OCHOBHOM M JONOJHHUTEILHONH y4eOHOH JIUTEpPaATypPbl, HEOOXOAUMON ISt
OCBOEHHUS TUCUMILUINHBI (MOYJIs1)

5.1. OcHoBHas JIUTEpaTypa:

1. ATomHas pusuka: yuebHo-MeTonudeckoe nocoome / [A.I1. bapkos, B.C. {lopom, B.E. JIbI-
ceHko u ap.]|; M-Bo oOpazoBanus u Hayku Poc. @eneparnuu, Kybanckuii roc. yH-T. — KpacHonap:
[KyOanckuii rocynapctBeHHblii yausepcurert], 2016.

2. DnexTpoHHbIH Kypce «Pusnka aTomay (BKIItoUaeT B ceOs: 1) 3MeKTPOHHBIN Kype JIEKIHiA; 2)
KOHTPOJIBHBIE BOITPOCHI IO pa3jiesiaM yaeOHOro Kypea; 3) MpakTUYeCKUe 3aJIaHus 110 pa3jiesiaM y4aeo-
HOTO Kypca; 4) TecThI 110 pa3zienaM y4eOHOro Kypca); pexkuM JOCTyma:

http://moodle.kubsu.ru/

3. Uponos U.E. KBanTtoBas ¢usuka. OCHOBHBIE 3aKOHBI: yueOHOE Tocodue [DIeKTPOHHBIN
pecypc]: yuaeb. mocobue — DirekTpoH. naH. — Mocksa: U3narensctBo «Jlaboparopus 3HaHMit», 2017.
—261 c. — Pexxum nocryna:

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

4. Uponos MN.E. 3agaun no obuieit ¢pusuke [IIeKTpOHHBINA pecypc]: yueOHOe mocodue s
By30B / Uponos, U.E. — 11-e u3n. — M.: Jlaboparopus 3Hanuii, 2017. — 434 ¢. — Pexxum gocryma:

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

5. CasenbeB U.B. Kypc dhusuku [DnekrpoHHEIH pecypce]: yaeoHoe mocodue: B 3 T. T. 3: Kpan-
TOBas onTuka. ATomHas ¢pusnka. Pusnka TBepaoro tena. Gusznka aTOMHOTO siApa U JIEMEHTAPHBIX
yactull / CasenbeB U. B. — CII6.: JIanp, 2018. — 308 c. — Pexxum noctyma:

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

J171s1 oCBOEHMS TUCUUIIIIMHBI MHBAJIMAMU U JIMIIAMH C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMU 3710-
POBbS UMEIOTCSI U3/IaHUSI B DJIEKTPOHHOM BHJI€ B JIEKTPOHHO-OMOIMOTEUHBIX cucTeMax «JIaHb» u
«OpaiiT».

5.2. JlonoTHUTe/IbLHASI JIUTEpaTypa:

1. CasenbeB U.B. Kypc o6mieit ¢pusuku [DnekTpoHHsbIi pecypce]: yuebHoe nocobue: B 5 T. T. 5:
KBanToBas ontuka. AToMHas gusuka. ®usnka tBepaoro tena. du3nka aTOMHOTO Spa U dJIEMEHTap-
Heix yactull / .B. Caenbes. — CII6.: JIanp, 2011. — 384 c. — Pexxum nocryma:

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

2. bynkep 1. AtomHas ¢uzuka [DnekTpoHHbIH pecypc]: yued. mocodue / [. byaxep, . Kum-
oemn, 1. JeMwmis. — OnextpoH. nad. — MockBa: ®usmatiut, 2010. — 396 c. — Pexxum noctyna:

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

3. Uponos U.E. AtomHuas u snepHas pusuka: cOopHUK 3ama4: yaueoHoe nocodue / U.E. Upo-
noB. — M3x. 8-e, ucnp. — CII6. [u np.]: Jlans, 2002.

4. Upomor U.E. 3amaun o kBanTOBOMU (hrsuke: yueObHoe mocodue / N.E. Uponos. — 2-e u3.,
ucnp. — M.: ®usmatiurt: Jlabopatopust bazoseix 3uanwmii, 2001; CII0.: HeBckuii uanekt, 2001.

5. Uponos U.E. KanroBas ¢usuka. OcHOBHBIE 3aK0HBI: yueOHOe nocobue / U.E. Mponos. —
M.; CI16.: DUSMATIINT: Jlabopatopust ba3osbix 3nanuii: Hesckuit Jnanekr, 2001.

6. CuyxuH [[.B. O6muit kype pusuku. T. 5: ATomHas u sigepHas ¢pusuka. — M.: duzMaTiur,
2006.
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7. Tpodumona T.1. Kypc pusuku: yaedGHOE OocoOHe 1715l ”HKEHEPHO-TEXHUYECKHUX CIICTIHAITh-
HocTel By30B. — M.: Akagemus, 2010 (18-e uzn., crep.). — M.: Akagemus, 2014 (20-e uzn., crep.).

8. Tpodumona T.M. OcHOBBI PU3UKH. ATOM, AaTOMHOE SIIIPO U AJIEMEHTapHbIE YaCTUIIBI: y4eO-
Hoe rmocooue. — M.: KHOPYC, 2011.

9. HInonbckuit 3.B. Atomuas ¢usuka. Tom 1. BBenenue B aroMuyto pusuky [DneKTpoHHBII
pecypc]: yae6. — DnektpoH. naH. — Cankr-IlerepOypr: Jlans, 2010. — 560 c. — Pexum mocrymna:

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

10. Imonbckuit 3.B. ATomHast ¢usuka. Tom 2. OCHOBBI KBaHTOBOW MEXaHUKU U CTPOCHHUE
AIIEKTPOHHON 000JI0YKHU aToMa [ DNEeKTPOHHBIN pecypc]: yued. — DnekTpoH. gaH. — Cankr-IlerepOypr:
Jlanp, 2010. — 448 c. — Pexxum gocryna:

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

5.3. [lepuoanueckue U3IaAHUA:

B mupe Hayku

XKypnan skcriepuMeHTalbHON U TeOpeTHUECKON (U3UKU

N3BecTus BoicnX y4eOHBIX 3aBeICHUN. SlaepHas sHepreTrka

W3Bectus poccuiickoii akagemuu Hayk. Cepust pusnueckas

WmxenepHo-(hU3HYeCKHid KypHaT

IIuceMma B xxypHan «Pu3KKa 3J€MEHTAPHBIX YaCTULL U aTOMHOTO siipa

[Tucema B )KypHAII SKCIEPUMEHTAIBHON U TEOPETUIECKOH (PHU3HKH

VYenexu (U3NYecKux HayK — eKeMeCSAYHbIN KypHajl. DJIEeKTPOHHAs Bepcus KypHajla: aHHO-
Tayu, cTateu B popmare pdf

6. Ilepeuenns pecypcoB MHGOPMAIHOHHO-TEJIEKOMMYHHKANIMOHHON ceTH «UHTepHETY,
HEO0XO0AUMBIX VIS OCBOCHHSI JUCHUILIMHBI (MOXYJISA)

1. DnexrponHas Guémmorexa FOPAMT: www.biblio-online.ru

2. DnextponHo-oubmmoteunas cucrema JIAHb: https://e.lanbook.com

3. Undopmanmonnas cucrema «EquHoe OKHO 1ocTyma K 00pa3oBaTeIbHBIM PECypCaM»:
http://window.edu.ru/window

4. bubnmoTteka 3J1eKTPOHHBIX Y4eOHUKOB:

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

5. AHHOTHPOBAHHBIN TeMaTHUYEeCKUN KaTasor IHTepHET pecypcoB 1o GpHU3UKe:
http://www.college.ru/

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

7. KaTanor Hay4HBIX peCypcoB:

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

8. bonbmas HayyHast OubauoTeKa:

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

9. EcTrecTBeHHO-Hay4YHbIN 00pa3oBaTeIbHbII MOpTA:
http://www.en.edu.ru/catalogue/

10. Yue6HO-00pazoBaTenbHas pusnko-mareMaTrueckas Oubnuoreka caiira EQqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlexuuu no ¢uzuke s BY3os:

http://physics-lectures.ru/

13. Texuuueckast OnOIMOTEKA:

http://techlibrary.ru/

7. Meroauyeckue yYKa3aHUus 1l 00y4al0UIUXCH 110 OCBOCHUIO JUCUMILIMHBI (MOXYJISA)
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Jlexuust siBsieTCss OAHOM U3 (HOPM M3YUEHHUSI TEOPETHUECKOro MaTepHaia mo AucuuIuinHe. B
X0J1€ JIEKIMOHHOTO Kypca NPOBOJUTCS U3JI0KEHHE COBPEMEHHBIX HAYyYHBIX MOJXO0J0B U Teopuil. B
TETPaJX JJIs1 KOHCIIEKTUPOBAHUS JICKIIUI HE0OX0AUMO UMETD TOJISL, TJE MO XOAY KOHCIIEKTUPOBAHUS
JIeNIal0TCs He0OXOIMMbIe TIOMETKHU. 3aluCH JOKHBI ObITh U30UpaTEebHBIMU, MTOJIHOCTBIO CIIEIYET
3alMChIBaTh TOJIBKO ONpEENICHUs. B KOHCIIEKTE MPUMEHSIOT COKpAIEHUE CIIOB, UTO YCKOPSET 3a-
nuck. Bonpockl, BO3HUKArOLME B X0/1€ JIEKIINH, PEKOMEH/IYETCs 3alIMChIBAaTh HA MOJISAX U I1OCJIE OKOH-
YaHUs JICKIIMH OOpaTUTHCS 3a pa3bsCHEHWEM K mpenojaBarento. Heo0xoammMo akTUBHO paboTaTh C
KOHCIIEKTOM JIEKIIMH: [10CJI€ OKOHYaHUS JIEKIUU PEKOMEHIYETCSl IEPEUNTaTh CBOU 3aIlMCH, BHECTU
HONPABKU U JIOTIOJIHEHUS.

OnHUM U3 OCHOBHBIX BUJIOB JIEATEIHHOCTH CTYJEHTA SIBJISIETCS cCaMOCTOsITeNIbHAs paboTa, KO-
TOpasi BKJIIOYaeT B ce0sl M3ydeHHUE JIKIMOHHOTO MaTepuaa, yueOHUKOB U y4eOHBIX TOCOOuH, 1Mo-
TOTOBKH K BBITIOJTHEHUIO JJAOOPATOPHBIX pabOT U 0OPMIICHHIO TEXHUYECKUX OTYETOB MO HUM, a TaK
K€ MOATOTOBKH K MPAKTUYECKUM 3aHATHIM M3YYEHHEM KPATKOW TEOPHUU B 3aJaUHMKAX U PEILICHUU
JIOMAIIHUX 3a/1aHUM.

ConpoBoXIeHUE CAMOCTOSITETLHOW PaOOTHI CTYIEHTOB MOXKET OBITH OPraHU30BAHO B CIICIY-
omux Gpopmax:

— COCTaBJICHUEM MHAUBUAYAJIbHBIX IUIAHOB CAMOCTOSITENIbHON pabOThI KayKJ0T0 U3 CTYIEHTOB
C YKa3aHHeM TE€MbI U BUJIOB 3aHATUH, (JOPM U CPOKOB MPEACTABICHUS PE3yIbTaTOB;

— MIPOBEJICHUEM KOHCYJbTAalUi (MHAUBUYAJIbHBIX WX IPYIIOBBIX), B TOM YHUCJE C IPUMe-
HEHUEM JIMCTAaHIIMOHHOM cpelibl 00yUYeHHUsI.

Kputepuii oneHkn 3pGEKTUBHOCTH CaMOCTOSITEIILHON PabOTHI CTYJACHTOB (OPMUPYETCS B
X0J/i€ TPOMEKYTOUHOTO KOHTPOJIS MPOIECca BBITOJIHEHUS 3aJaHUI U OCYIIECTBIISIETCS HA OCHOBE
Pa3IUYHBIX CIIOCOOOB B3aMMOAEHCTBUSI B OTKPBITOW MHPOPMAIIMOHHOM Cpesie U OTpa)kaeTcs B Mpo-
necce GopMUPOBAHUS TaK HA3BIBAEMOT'O «3JIEKTPOHHOTO MOPTQEs CTyISHTa.

CompoBOXKIEHHE CAMOCTOSITENFHON padOTHl CTYIEHTOB TAK)KE OPraHM30BAHO B CIEAYIOIIHX
dbopmax:

— BBIIIOJIHEHUE CEMECTPOBOM KOHTPOJIBHON PabOThI IO MHAUBUAYAIbHBIM BapUaHTaM;

— YCBOCHHE, JIOMOJHEHHE U BHUKAHUE B pa30upaeMble pa3febl JUCHUILTUHBI TPU TOMOIIH
3HaHMUH MOJTyYaeMBIX IO CPEJCTBAM U3yUEHHS] pEKOMEHAYEMOM JIUTEPaTyphl U OCYLIECTBISIEMOE Y-
TEM HalucaHus pedepaTuBHBIX padoT;

— KOHCYJbTAIlUH, OPTaHU30BaHHbIE JJIs1 Pa3bsICHEHHSI TPOOJIEMHBIX MOMEHTOB IPU CaMOCTO-
ATEJIbHOM M3YYEHUH TeX WJIM UHBIX aCIIEKTOB Pa3JiesIoB yCBauBaeMoil HH(OpMaIui B TUCIUIUIMHE.

K cpencrBam obecniedueHns ocBOe€HUsI AUCHUILIINHBI «CrieliiaibHble BOIPOCHl aTOMHOM (pu-
3UKH» TaK)K€ OTHOCATCS 3JICKTPOHHbBIE BAPHUAHTHI JIOMOJHUTEIBHBIX YUEOHBIX, HAYUHO-TIOMYJIIPHBIX
Y HAyYHBIX M3JaHUH 110 SIepHON (PU3HKE.

TunoBble 3a7aHus AJs1 CAMOCTOATEIbHOM paﬁon CTYACHTOB

Cpoku
Koin- ®opwma npea- P
Ne . BBIIIOJI-
Tema win 3aganue Tekyen paboThl BO CTaBJICHUS
TEMBI HEHHS
4acoB | pe3y/ibTaToB
(Henmemnm)
1 BBeznenue B aroMHyt0 (pr3HKy 4 VYerupii  otser. | 1
TeKCTOBBI HOKY-
MeHT. Pedepar.
Beinonnenue
MPaKTUYECKUX
3aJaHuM, TECTOB
U KOHTPOJBHBIX
pabor.
2 [TnanerapHast mogens aroma Pesepdopna—bopa | 4 VYerupiii - otBer. | 1
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TekcToBBIA JOKY-
MeHT. Pedepar.
Brmonnenue
MPAKTUYECKUX
3aJlaHii, TECTOB
U KOHTPOJIBHBIX
pabor.

KopnyckyIsipHO-BOJIHOBOU Jyallu3M

VYCTHBI ~ OTBET.
TekcToBBIA JOKY-
MeHT. Pedepar.
Brmonnenue
MPAKTUYECKUX
3aJlaHui, TECTOB
U KOHTPOJIBHBIX
pabor.

OcHOBBI KBaHTOBOM TeopUu

VYCTHBEIA ~ OTBET.
TekcToBbIld JOKY-
MeHT. Pedepar.
Brimmonnenue
MPAKTUYECKUX
3aJlaHui, TECTOB
U KOHTPOJBHBIX
pabor.

Vpasuenus lllpeaunrepa u KBaHTOBask TEOPUS
aToMa BOOpoza

VCTHBIT  OTBET.
TekcToBbIld JOKY-
MeHT. Pedepar.
Brimonnenue
MPAKTUYECKUX
3aJlaHUii, TECTOB
U  KOHTPOJIBHBIX
pabor.

MHOro31eKTpOHHbBIE aTOMBI

VCTHBIT  OTBET.
TekcToBBI JOKY-
MeHT. Pedepar.
Brimonnenue
MPAKTUYECKUX
3aJlaHUii, TECTOB
U KOHTPOJIBHBIX
pabor.

ATOM B oj€e BHEIIHUX CHII

3,8

VCTHBIT  OTBET.
TekcToBBI JOKY-
MeHT. Pedepar.
Brmonnenue
MPAKTUYECKUX
3aJlaHuii, TECTOB
U KOHTPOJIbHBIX
paboT.

[Tpunuun [laynu u snekTpoHHass KOHQUTrypa-
L[5l aTOMOB

VCTHBEIM ~ OTBeT.
TekcToBBIA JOKY-
MeHT. Pedepar.
Brmonnenue
MPAKTUYECKUX
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3aJlaHii, TECTOB
U KOHTPOJBHBIX
pabor.

Hroro: 31,8 8

B ocBoeHMM AMCHMITIMHBI WHBAIUAAMH M JIMIAMH C OTPAHMYEHHBIMU BO3MOXHOCTSMU
30pOBBsl  OOJIBINIOEC 3HAYEHHWE HMMEET WHAMBUAYyajdbHas ydeOHas pabora (KOHCYJIbTAllUH) —
JIOTIOJTHUTEILHOE Pa3bsiICHEHNE YIeOHOTro MaTepuania.

WuauBuyanbHbIe KOHCY/IBTALMH 110 TpeaAMeTY (B ToM umciie yepe3 email, Skype wm viber)
SIBIISTFOTCS. BXKHBIM (PAKTOPOM, CIIOCOOCTBYIONTUM WHIUBUIYaTH3AIUU OOYUCHHUS U YCTAHOBIICHHUIO
BOCIIUTATEILHOTO KOHTAKTa MEX/Y IMPEToAaBaTeieM W 00y4JaroIIUMCs WHBAINAIOM HIIH JIHIIOM C
OTPaHHYEHHBIMHA BO3MOKHOCTSIMU 37I0POBBSI.

8. Ilepeuenp uHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YyeMbIX IIPH OCYIIECTBJICHNUH 00-
Pa30BaTeJbHOI0 MpoLecca Mo JUCHUILINHE (MOTYJII0)

8.1. Ilepeuenb HH(POPMALMOHHBIX TEXHOJIOT U

Nudopmanvonnsie 00pa3oBaTelbHbIE TEXHOJOTUU BO3HHUKAIOT IPH HCIOJIB30BaHUEM
CpeAcTB MH(POPMALMOHHO-BBIUNCIUTEIbHOW TeXHUKH. OOpa3oBaTeNbHYIO Cpeay, B KOTOPOW OCy-
HIECTBIISIIOTCA 00pa3oBaTeNbHble HH(OPMAIMOHHBIE TEXHOJIOTUH, ONPEICIA0T padoTarolue ¢ Hel
KOMIIOHEHTBI:

— TeXHUYecKas (BUJl UCTIOJIb3YEMbIX KOMITBIOTEPHOW TEXHUKHU U CPE/ICTB CBS3H);

— IPOrpaMMHO-TEXHUYECKas (IIPOrpaMMHBIE CPEJCTBA MOIIEPKKU pean3yeMOi TEXHOJIO-
T O0y4eHHs ),

— OpraHM3alMOHHO-METOANYECKas (MHCTPYKLUHU y4YallUMCsl M IPEeroaBaTessM, OpraHusa-
1usl y4eOHOTO mpoliecca).

[Ton o6pa3oBaTeNbHBIMU TEXHOJIOTHSIMU B BBICIIICH ITKOJIE TOHUMAETCSl CUCTEMa HAYYHBIX U
MH)KEHEPHBIX 3HaHUM, a TaKkkKe METOJIOB U CPEJCTB, KOTOPBIE MCIOJIB3YIOTCS JJIs CO3AaHus, cOopa,
nepeaayun, XpaHeHus 1 00paboTKu MHPOpPMAIIUK B MPEIMETHON 00J1acTH BBICIIEH IMIKOJIbI. DopMHu-
pyeTcs npsMasi 3aBUCUMOCTb MeXAY 3((EeKTUBHOCTBIO BBIIOJHEHHUS Y4eOHBIX MTPOrpamMM U CTere-
HBIO HHTETPAIIMH B HIX COOTBETCTBYIOMINX HH()POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHA.

WNudopmannonHas oOpa3oBaTenbHas cpela MpeAcTaBiIseT co00i MHPOPMAIMOHHYIO CH-
cTemMy, OOBEAMHSIONIYIO MTOCPEACTBOM CETEBBIX TEXHOJIOIMM, MPOrpaMMHbIE U TEXHUYECKHUE Cpell-
CTBa, OpraHU3allMOHHOE, METOJUYECKOE U MaTeMaThyeckoe o0ecrieyeHre, mpeJHa3sHaueHHOoe IS 110-
BbIIIEHUS 3(PPEKTUBHOCTH U AOCTYITHOCTH 00pa30BaTeIbHOr0 Mpoliecca NOAr0TOBKY CIIENAaINCTOB.

XapakTepHoil uepToil 00pa30BaTEIbHON Cpe/Ibl ABISETCS BO3MOKHOCTh CTY/IE€HTOB U IPEMO-
JaBaresielt oOpararhCsi K CTPYKTYpUPOBAaHHBIM YYE€OHO-METOJUYECKUM MaTepuaiaM, 00ydaroinmum
MYJIbTUMEAMMHBIM KOMILJIEKCAM BCETO YHUBEPCUTETA B JH000€ BpeMs M B JIIOOOH TOUKE MPOCTPaH-
ctBa. [loMmuMo mocTymHOCTH y4eOHOTO MaTeprasna, HEOOX0AUMO 00€CTIeUnTh 00y4aeMOMYy BO3MOXK-
HOCTb CBSI3M C IpEIojaBaTesieM, MoJydyeHne KOHCYIbTallui B OH-JIaiH win o ¢-naifH pexxumax, a
TaK>k€ BO3MOKHOCTb IMOJTy4YEHUS! MHANBHUIYaJIbHOM «HABUTallMK» B OCBOCHUHU TOTO MJIM HHOTO Mpe-
meTa. CTyieHTBI OyIyT CTPEMUTHCS K THOKOMY peXXUMY 00y4YeHH s, MOYJIbHBIM ITPOrpaMMaM ¢ MHO-
TOYHUCIIEHHBIMH MOCTYIIJICHUSIMU ¥ OTYHCIIEHUSIMHU, KOTOPbIE MO3BOJIAT HAKAIJIMBATh 3a4ETHBIE €/11-
HUIIBI, CBOOO/IHO MEPEBOANUTHCS U3 OIHOTO By3a B IPYTOM € y4ETOM MPEIBIIYIIETO ONbITa, 3HAHUH U
HaBBIKOB. [To-TIpeskHEMy Ba>KHOM Il CTYZI€HTOB OCTAHETCSI BO3MOXKHOCTh IMYHOTO PAa3BUTHUS U IIPO-
(eccHoHaIBbHOrO pOCTa; MPOrpaMMbl MOJIYUYEHHs] CTENIEHH M KOPOTKHE KypChbl, BOBMOXKHO, OyIyT
M0JIb30BAThCS OJMHAKOBBIM CIIPOCOM; PE3KO BO3pPACTET MOTPEOHOCTh B Mporpammax mHpogeccuo-
HaAJIbHOTO 00YYEHMS U aCIUPAHTCKUX MPOrpaMMax.

WNupopmaninoHHble TEXHOJIOTMH MOTYT OBITh MCIIOJIb30BaHbl IPU OOYUEHHH CTYAECHTOB He-
CKOJIBKMMH crioco0amu. B camoM npocTom ciydae peanbHbli yueOHBIH Mporece UAeT Mo 0ObIYHBIM
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TEXHOJIOTHSAM, a UH(OPMAIMOHHBIE TEXHOJIOTHH MPUMEHSIOTCS JIUIIb JJI MPOMEKYTOYHOTO KOH-
TPOJISl 3HaHUM CTYIEHTOB B BUJE TECTUPOBAaHHUA. DTOT MOJXOJ K OpraHU3alli 00pa3oBaTeIbHOIO
npoliecca MpeICTaBIIeTCs] OUeHb MEPCIEKTUBHBIM BBHUIY TOTO, YTO MPHU €r0 JOCTATOYHO ITUPOKOM
UCIIOJIb30BAaHUU YHUBEPCUTET MOXKET MOJYUUTh CEPhE3HYIO0 AKOHOMHUIO CPEJICTB M3-3a O0siee HU3KOU
CTOMMOCTH MPOBEJICHUS CETEBOI0 KOMITBIOTEPHOTO TECTUPOBAHMUS 10 CPABHEHHUIO C AYAUTOPHBIM.

[Ipumenenue o6pa3oBaTeIbHBIX HH)OPMALIMOHHBIX PECYPCOB B KaUeCTBE AOIMOJIHEHHUS K Tpa-
JTUITMOHHOMY Y4eOHOMY TIPOIECCY UMEET OOJIBIIIOE 3HAYCHHE B TEX CIIYYasiX, KOT/1a Ha KAYECTBCHHOE
ycBOeHHE 00beMa yuebHoro Mmarepuana, npeaycmorpeHtoro 'OC, He XBaTaeT ayAUTOPHbBIX 3aHATUN
o yueOHoMy 1uiany. Kpome toro, Takas ¢opMa opraHusanuu yueOHOro mpolecca OueHb BaKHA MPU
HEOJIMHAKOBOI HaYaJIbHOM MOJATrOTOBKE 00YYarOMINXCS.

CrnemyeT 0COOEHHO MOMYEPKHYTH, YTO MPH TAKOM MOJXOAE KpaliHE BAXKHO 0OCCIICUYUTH MH-
TEHCUBHBIM KOHTPOJIb CTENEHU YCBOEHHS Marepuana. Kak mpaBuiio, Mo Kaxaod Teme MpeaycMoT-
peHo 0oJbIIoe 10 00beMy KOHTPOJIBHOE 3a/1aHIe WIH KOHTPOJIHHOE TECTHPOBAHUE.

Takum 00pa3oM, HAKOIJICHHBIA OIBIT TPUMEHEHUS MH(POPMAIIMOHHBIX M TUCTAHIIMOHHBIX
TEXHOJIOTHI B y4eOHOM IPOIIECCe B PA3IMYHBIX BapUAHTaX MMO3BOJISET TOBOPUTH 00 OMPEIEIICHHBIX
MPEeUMYIIEeCTBAaX MOJO00HBIX ()OPM OpraHU3aIMH Y4eOHOTO Mpoliecca:

— CTAHOBUTCS BO3MOXXHOW NMPUHUHUIIAAIBLHO HOBAsi OPraHU3aIUsl CaMOCTOSITEIbHOM paboThI
CTYJCHTOB;

— BO3pacTaeT MHTEHCUBHOCTb Y4€OHOTO0 Mpoliecca;

— Y CTYZIEHTOB TOSBIISICTCSI JJOMIOTHUTEIbHAS MOTHUBAIUS K MIO3HABATEILHON 1EATEILHOCTH;

— IOCTYITHOCTh YYEOHBIX MAaTEPHAJIOB B JII000E BpEMS;

— BO3MOKHOCTh CAMOKOHTPOJISI CTENIEHU YCBOCHHS MaTepuaya Mo KakJI0il TeMe HeorpaHu-
YEHHOE KOJINYECTBO pas.

8.2. [lepeueHb HEOOXOIMMOI0 MPOrPAMMHOI0 o0ecrevYeHust

1. Onepanronnas cuctema MS Windows (© Microsoft Corporation).

2. NurerpupoBanHoe opucHoe npunokenue MS Office (© Microsoft Corporation).

3. [IporpammHoe obecrieueHue A OpraHu3aluy yrpaBiasieMoro u 6€30macHoro JI0CTyma B
WNHurepHer.

Ne norosopa [lepeueHp JIMIIEH3MOHHOTO MPOTPAMMHOT0 OOECTICUeHUs
Hor. No77-AD®/223-®3/2017 | [Toanucka Ha 2017-2018 y4eOHBIN TOA Ha MpOrpaMMHOE 0Oec-
or 03.11.2017 MeYyeHue B paMKax MporpaMmbl  KommaHuu  Microsoft

“Enrollment for Education Solutions™ 1151 KOMIBIOTEPOB U cep-
BepoB Ky0aHCKOT0 Trocy1apcTBEHHOTO YHUBEPCUTETA U €ro (u-
JINAJIOB:

DsktpEdu ALNG LicSAPK MVL

4. IIporpammHoe obecrieueHue i 6e30nacHoi paboThl Ha KOMIbIOTEpE — (DallIOBBINA aHTH-
BUPYC, IOYTOBBIN aHTUBHUPYC, BEO-aHTUBUPYC U CETEBOM SKpaH.

Ne norosopa [lepeueHb JIMIIEH3MOHHOTO MPOTrPAMMHOI0 00ecreueHus
Konrpakt Ne69-AD®D/223-03 | KoMmIieKT aHTUBUPYCHOT'O MPOrpaMMHOT0 obecriedeHus (mpo-
ot 11.09.2017 JUICHUE TIPAB TOJIb30BaHMS):
AHTHBHUpYCHAs 3a1uTa (U3NIECKUX pabounx CTaHLUH U cepBe-
pOB:

Kaspersky Endpoint Security nyis ousneca — CtanaaptHblil Rus-
sian Edition. 1500-2499 Node 1 year Educational Renewal Li-
cense
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AHTHBHpYCHas 3allliTa BUPTYyaIbHBIX cepBepoB: Kaspersky Se-
curity mnst BUpTyansHBIX cpen, Server Russian Edition. 25-49
VirtualServer 1 year Educational Renewal License

3amuTa moyToBoro cepsepa or crmama: Kaspersky Anti-Spam
s Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTHBHpYCHAs 3allliTa BUPTyalIbHbIX pabouunx cranuuii (VDI):
Kaspersky Security mns BupTyasibhbix cpen, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational Re-
newal License

5. Cucrema komnbrotepHoid Mmarematuknu MATHCAD ¢ HE0OXOMMBIMH NTaKETaMU PaCILIH-
penuii (O Parametric Technology Corporation).

6. Cucrema xommnbiorepHoit marematuku MATLAB + SIMULINK ¢ HeoOXoaumbIMu
tynookcamu (© The MathWorks).

No noroBopa

‘ HepequL JIMOCH3WMOHHOI'O IIPOIrpaMMHOI'O obecreyeHus

Kontpaktr Nel15-OADD/2013
ot 05.08.2013

[Ipoanenue nporpaMMHON MOJAEPKKU U NMPUOOPETEHUE MPaB
110JIb30BaHMs IPUKJIAIHBIM IPOTPaMMHBIM 00€CIeYeHUEM
MathWorks MATLAB

PTC MATHCAD University Classroom Perpetual — Floating
Maintenance Gold

Kontpakt Nel127-AD3®/2014 ot
29.07.2014

[IpenocraBienue GECCpPOUHBIX MpPaB MOJIb30BAHUS MPOrPAMM-
HBIM 06ecnequHeM, BO3MOXHOCTb 3arpy3Ku JIMIICH3UOHHOI'O
nporpaMMHOTo obecnieueHus yepe3 MHTepHer:

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. [lepeuens HHPOPMAIHOHHBIX CIPABOYHBIX CHCTEM

1. DnextponHas 6ubauoreynas cucrema eLIBRARY.RU:

http://www.elibrary.ru

2. Uadpopmanmonnas cucrema «EamHoe OKHO J0CTyIa K 00pa3oBaTEIbHBIM PECypcamy»:
http://window.edu.ru/window

3. PyOpukoH — KpynHeHmuii sHIuKIonemueckuit pecype Murepuera:

http://www.rubricon.com/

4. AHHOTHPOBaHHBIN TEMAaTHUECKUH KaTanor IHTepHeT pecypcoB 1o Qu3uke:

http://www.college.ru/

5. Karanor Hay4HbIX pecypcoB:
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http://www.elibrary.ru/
http://window.edu.ru/window
http://www.rubricon.com/
http://www.college.ru/

http://wwwe.scintific.narod.ru/literature.htm
6. bonpimas HayuHas OubnmoTeKa:
http://www.sci-lib.com/
7. EcTtecTBeHHO-Hay4HbIN 00pa30BaTeIbHbBIN OPTAT:
http://www.en.edu.ru/catalogue/
8. Texunueckass 6UOINOTEKA:
http://techlibrary.ru/
9. ®usnyeckas SHIUKIONECIHS
http://www.femto.com.ua/articles/
10. Axanemuk — CiioBapy ¥ SHIMKJIONEAUN HA AKaJIEeMUKE:
http://dic.academic.ru/dic.nsf/enc_physics/
http://dic.academic.ru/dic.nsf/enc physics/150/AtomHas ¢usuka/
11. Bukunenust — cBOOOIHAS SHITUKIONEINS.
http://ru.wikipedia.org/wiki/
[opran «AToMHas Gpu3nKa»
http://ru.wikipedia.org/wiki/AtomHas ¢usuxa/
[Toptan «ATom»
http://ru.wikipedia.org/wiki/ATom/
[TopTan «dnexkTpoHHas 0007I0YKa
http://ru.wikipedia.org/wiki/DaekTpoHHas 0007104YKa/
[Topran «Mosnekyna»
http://ru.wikipedia.org/wiki/Moaekyina/
[MopTran «2nexTpoHHAs KOHPHUTYpALIH
http://ru.wikipedia.org/wiki/DaekTpoHHas KoHOHUIyparus/
12. ®usnueckast SHIUKIIONEIUS
http://www.femto.com.ua/articles/
ATtoM — Ou3znyeckast SHIIUKIONE NS
http://www.femto.com.ua/articles/part_1/0220.html
Monekyna — @uzndeckass SJHUUKIONE AU
http://www.femto.com.ua/articles/part_1/2328.html
AtomHas pusuka — Ouznyueckas YHITUKIONE I
http://www.femto.com.ua/articles/part_1/0222.html
13. AtomHas ¢uzuka | DopMyIibl U pacueThl OHJIAH
http://www.fxyz.ru/dbopMyasl 1o ¢dusuke/aToMHas GU3MUKa/
14. AtomHas ¢usuka — Merasanukioneaus Kupumia u Medoaus
http://megabook.ru/rubric/Hayka/®Pusuka/Atomuas dhusuka/

9. MatepuaibHO-TeXHH4YeCKas 0a3a, He00X0AMMasi 1JIs1 OCYLIeCTBJICHUSI 00pa3oBaTe/ib-
HOT'0 TMpolecca no AUCHUIINHE (MOIYJIIO)

VYcnemHas peanuzanys npenojaBaHus AMCUUIIINHBL «CrienuanbHble BOIPOCH aTOMHOM (pu-
3UKHM» MpeanojaraeT Hajluyue MUHUMAJIbHO HEOOXOAMMOTro IS peaju3aliu OakaaaBpcKO mpo-
IrpaMMBbI TIEPEYHs MaTepPHAIbHO-TEXHUYECKOT0 00eCeUeHUs:

— JIACIUIEWHBIN KJIacC C MEPCOHAJIbHBIMU KOMIBIOTEPAMHU JI NPOBEACHUS MPAKTHUUECKUX
TPYIIIOBBIX 3aHATUI;

— NPOrpaMMbl MOJIETUPOBAHMS (PU3MUECKUX MPOLIECCOB B AaTOMHON (DU3HKE;

— IIpOrpaMMbl OHJIAHHOBOTO KOHTPOJISl 3HAaHUH CTYAEHTOB (B TOM YHCIIe TPOrpaMMHOe obec-
neyeHne JUCTAaHIIMOHHOTO O0y4YeHNUs);

— HaJIM4ie HeoOXOMMOTrO JINLIEH3UOHHOTO TPOrpaMMHOTr0 obecriedeHus (ornepauoHHas CH-
crema MS Windows; uarerpupoBannoe opucHoe npuiioxkenrue MS Office; cuctembl KOMIbIOTEpHON
mateMatuku MATHCAD u MATLAB+SIMULINK ¢ HeoOX0aUMBIMU TYJIOOKCAMH.
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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/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/

[Ipu ucronp30BaHUM 3JIEKTPOHHBIX U3JAaHUN BY3 JOJDKEH 00€CHeUUTh KaXI0ro o0ydJaroie-
rocsi BO BpeMs CaMOCTOATENBHOM MOATOTOBKU PA0OYMM MECTOM B KOMIIBIOTEPHOM KJIACCE C BBIXOJJOM
B lIHTEpHET B COOTBETCTBHH C 00BEMOM M3Y4aEMBIX TUCIHUILIHH.

Ne Bit paGor MatepuanbHO-TEXHUYECKOE 00eCIIeYCHHE JUCIIUILTHHBI
/1 P (MOynsl) M OCHAILIEHHOCTh
1 JIEKIIMOHHBIC 3aHITHS Y4eOHast ayAuTOpHsI IS TPOBEICHHUSI 3aHSITHIA JICKIIHOH-

Horo Tuna — aya. 317, kopn. C:

Kommekt yueOHol mebenu Ha 150 MecT; mocka yueOHas
MarHUTHO-MapKepHas; IPOCKTOp MHTepakTuBHbIM Epson EB-
585Wi; Tpubyna untepaktuBHas SmartOne PRO1S5;

JIuuensnonHoe nporpammHoe obecreuenue: Microsoft
Windows 8, 10; Microsoft Office Professional Plus (Ne73—
AD®/223-®3/2018; Cornamenue Microsoft ESS 72569510).

JIeKIMOHHAsT ayAMTOpPHs, OCHAIIEHHAs Mpe3eHTAIHOH-
HOH TeXHUKOH (IIPOEKTOp, IKPaH, KOMIBIOTEP/HOYTOYK) U CO-
OTBETCTBYIOIIMM IporpaMmmMHbIM obecrieuenueM (I10), a Taxxe
JIOCTaTOYHBIM KOJIMYECTBOM I10CAI0YHBIX MECT:
Ne 209¢ (npoexkrop EPSON EB-1776W).
2 [TpakTHueckue Aynuropusi, OCHallleHHast TPeMsl MEJIOBBIMHU MJI MapKep-
3aHIATHA HBIMH JIOCKaMH, MPE3CHTAIMOHHOW TEXHUKOU (TIPOEKTOp,
9KpaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM IIPOrpaMM-
HeiM obecrieuenneM (I10), a Taxke AOCTATOYHBIM KOJIHYeE-
CTBOM I10Ca/I04YHbIX MECT:
Ne 317 (mpoexrop EPSON EB-1776W),

(mpoextop SANYO PLC-SW20A).

3 JIaGopaTopHbie «YueOHas 1abopaTopust aTOMHOH U SAIEPHON PUIUKI»:
3aHATUSA aya. 225c.

4 I'pynmoBsie Aynuropuu:
(MHAMBUAYATbHBIC) 209c¢, 207¢c, 205¢
KOHCYJbTaIIUU

5 Texymuii KOHTPOJIb, Aynutopunu:
MIPOMEKYTOUHAs 209c, 205c¢
aTTecTanus

6 CamocrosTenbHas KaOuner nis camocTosTenbHONU pabOThI, OCHAILIEHHBIH KOMIIb-
paboTta IOTEPHOW TEXHHUKOH C BO3MOYKHOCTBIO IOAKIIOYEHHUS K CETH

«HTEepHeT», mporpaMMol SKpaHHOTO yBEIWYEHMsI U olecre-
YEHHBIN TOCTYIIOM B 3JIEKTPOHHYIO HH(OpMaIIMOHHO-00pa30Ba-
TEJIBHYIO CPEly YHHUBEPCUTETA:

208c, 204c
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