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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy oucumnnuHel paspaboTan(a)(u) npodpeccop, a.H. (npodeccop) MainHyTanHoB P.X. (Kadeapa onTuku n
HaHopoToHUKK, OTaeneHue guaukn), Renat.Gainutdinov@kpfu.ru ; noueHT, k.H. Xamagees M.A. (Kadbenpa ontuku n
HaHopoToHUKN, OTaeneHne counaukn), Marat. Khamadeev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHuUn npuobpeTaeMoi KOMNETeHLMN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):

JlonxeH 3HaTb:

- 9KCrepuMeHTasbHble OCHOBbI COBPEMEHHOM aTOMHON (OU3UKU 1N KBAHTOBOW MEXaHWKW;

- 3aKOHOMEPHOCTW aTOMHOW (PU3KKK, ONpeaensolwmne CBONCTBA aTOMOB U NEPUOLANYHOCTb UX UBMEHEHNS;
- OCHOBHble CBOICTBa aroma BoAopoLa.

JonxeH ymeTb:

BblYNCNATb SHEPreTUYECKne yPOoBHN U YACTOTbl CNEKTPabHbIX NMMHUIA atoMa BOAOPO4a; ONpenensTb CBONCTBA
aTOMOB B 3aBUCUMOCTUN OT COCTOSIHUIA, B KOTOPbIX OHWN HaxoosATCA.

HonxeH Bnagetb:

- METO4AaMN peWweHns 3a4ay, CBA3aHHbIX C HAXOXAEHNEM CBOWCTB aTOMHbIX COCTOSHUN;

- COBPEMEHHOI dhnamyeckoi annapaTtypoit n obopyaoBaH1eM;

- MeToAamu paboTbl C COBPEMEHHbLIMM 06pa3oBaTebHbIMM 1 MHGOPMALMOHHBIMU TEXHONOMUSIMM

LonxeH neMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

- K pelleHmnto 3aa4, CBA3aHHbIX C HAXOXAEHNEM CBOWCTB aTOMHbIX COCTOSIHUIA;

- 3KCMNyaTupoBaTb COBPEMEHHYIO chM3nYeckyto annapatypy 1 obopynoBaHwe;

- paboTaTtb C COBpEMEHHbIMM 0Bpa3oBaTeNbHbIMU 1 UHCPOPMALMOHHBIMW TEXHONOTMSIMU

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

LaHHas oucumnnmHa (Moaynb) BkatodeHa B pasgen "61.B.0OM.12 OucunnnuHel (Mogynun)" oCHOBHOW NPOodeccnoHanbHoM
obpaszoBatenbHoii nporpammel 12.03.04 "BroTexHUYecKne CUCTEMbI U TEXHONOMMK (He NPeayCMOTPEHO)" 1 OTHOCUTCS K
06s13aTeNbHbIM AUCLMNANHAM.

OcBaunBaetcs Ha 3 kypce B 6 ceMecTpe.

3. O6bem aucuunanHbI (MOAYNs) B 3a4eTHbIX eAUMHMLaX C YKa3aHWeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarlomxcs

O6was TpynoeMKOCTb ANCLIMIMMHBI COCTaBAsieT 3 3a4eTHbIX(ble) eauHuML(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 54 4aca(oB), B TOM 4ucne nekuuu - 36 yaca(oB), NpakTMyeckne 3aHsTus - 18 yaca(os),
nabopatopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTtosiTenbHas pabota - 54 yaca(oB).
KoHTponb (3a4é€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHBI: 3a4eT B 6 CEMeCTpe.

4. CopepxaHue OUCLUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEeHHOro Ha
HUX KONIMYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TemaTtu4yeckmnit niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW paboThbl N0 AUCLUNANHE (MORYNIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / MX TPYOD0EMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckmellabopatopHble
flexumu 3aHATUSA paboTbl

Tema 1 BeepeHueB ATOMHYIO
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Buabl v yachbl
KOHTaKTHOW paboThbl,
N Paa.u.enb’ld g.;l;:#:nnunbl / Cemectp) nx T;()é(ﬂgg:)l(()ocm CaMo;T:ﬁ,g:aanaﬂ
e P T pagortr |

2 [oma 2 Kommcgrmecsoiersa | 5 | o | : :
3 ;In'ﬁrgo%alzgazésme cBowicTBa 6 8 0 0 0
4. l’gglﬁ):l._mﬂ.mv.lwpemocm aTOMHbIX 6 0 6 0 0
s oS emmoanese [ 6 |0 [ o : :
5 |onrew roxavoraormi vagms. | 6 | O 4 0 27
7. |aoAopoAONbABHSS Aroms. 6 | 1 0 0
8. [Tema 8. MHOroaneKkTpoHHbIE aTOMbI. 6 0 6 0 0
9. ;In'gjn:gK?/hICTpoeHme n ceBoncTBa 6 1 0 0
10.[Tema 10. ATOM BO BHELWHEM NONeE. 6 1 0 0 27

Utoro 36 18 0 54

4.2 CopepxaHue auCUUMNIUHLI (MOBYNS)
Tema 1. BBepeHue B aTOMHYIO0 (PU3UKY.

KopnyckynsipHble CBONCTBA 9NEKTPOMarHUTHbIX BOSH. KopnyckynsapHo-sonHoBol gyannam. OTkpbiTre chotoadpdekTa.
MpoTnBOpeyme 3aKOHOB (hOTOIhhEKTA 3aKOHAM KACCUYECKON (PN3NKN. DHEPrNS U MMNyNbC hOTOHA. TOMCOHOBCKOE
paccesHue. OnbiTbl Bapkna. OnbiTbl KomntoHa. PaccesHue cseta ¢ KOpnyCcKynspHOR TOHKM 3peHuns. ddpdekT
KomnTtoHa.

Tema 2. KopnyckynsipHbie CBOMCTBa 3/1EKTPOMarHUTHbIX BOJIH.

BonHoBble cBoicTBa MukpoyacTul. JudpakumoHHbIA OnbIT U KB2HTOBOE NOBEAEHME 3NEKTPOHOB. SIBNeHne KBaHTOBOM
nHTepdgepeHummn. OnbiTol [aBcoHa n dxepmepa. OdpdekT Pam3ayaspa-TayHceHaa. ['mnoTtesa Jlyn ne bBpoins.
YpaBHeHus ne bpoiins. YpasHeHns Menbmronbua v WpenvHrepa ons sBonH ae bpoiins. HeobxoanMocTe BEPOSATHOCTHOM
WHTEpnpeTaunm KBaHTOBbIX SBNEHUIA.

Tema 3. BonHoBble CBOMCTBa MUKPOYaCTHLL.

LMNCKPETHOCTb aTOMHbIX COCTOsIHUMIA.Knaccuyeckas Teopus M3nydeHust YepHoro Tena. AUCKpeTHOCTb aTOMHbIX
COCTOSIHWA. ATOMHbIE CMEKTPbl. DKCNepMeHTaNbHbIE 3aKOHOMEPHOCTM B IMHENYaThIX cnekTpax.HecoBMecTuMocTb
3aKOHOMEPHOCTENN3Ny4eHns C KNnaccuieckumm npeacrasneHusam. MarHutHble ceoictea atoMoB. OnbiThl LLTepHa 1
Fepnaxa. OTKpbITUE cnuHa anekTpoHa. Mogenb atoma TomcoHa. OnbiThl Pe3epgopaa no paccesHuio anbga-4acTuL.
MnaHeTapHas Momenb atoma. Moctynatbl Bopa . O6bsicHeHVe KoMBUHaUMOHHOro NpuHUMna. Mogens atoma Bopa

Tema 4. IMCKPETHOCTb aTOMHbIX COCTOSAHUN.

KBaHTOBOMEXaHNYECKOE ONMcaHne aTOMHbIX cucTeM. [oHATUE KBAHTOBOrO COCTOSHNS. [puHLUMN cynepnosnuun.
MoHsATue 06 onepartopax n3nyecknx BenmuuH. Ctatuctnyeckue ceoctea Habnogaemolx. CpefHee 3Ha4eHne
gounsnyecknx BennumH. YpasHeHue WpennHrepa. MpeactasneHus WpennHrepa u MeiideHbepra. CTaumoHapHbie
coctosHus. CtaumoHapHoe ypasHeHue WpenunHrepa. MNpsmoyronbHas noteHumanbHas sma

Tema 5. KBaHTOBOMEXaHUYeCKOe onucaHue aToOMHbIX CUCTEM.

KBaHTOBasi MEXaHMKa CUCTEMbI TOXAECTBEHHbIX YacTul,. Tembl: CUMMETPUYHbIE N aHTUCMMETPUYHbIE BOJTHOBbIE
yHKUMK. CNaTepoBCKuil AeTepMUHAHT. Bo3oHbI U goepMuoHbI. MoHsTUE o pacnpeneneHnn bose-dnHwTelHa 1 o
pacnpeneneHun ®epmu-Oupaka. Cea3b cnunHa co ctatucTrkoi. MpuHumn 3anpeTa Maynu. Ces3b MeXOy 3anonHeHNEM
rPynmn 3NeKTPOHOB B aTOME U CMOXHON CTPYKTYPOM CMEKTPOB.

Tema 6. KBaHTOBasi MexaHMKa CUCTEMbI TOX,AECTBEHHbIX YaCTULL.
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KBaHTOBasi MexaHvka cucTeMATOM BOOpPOa 1 BOLOPOA0Noao0HbIe aToMbl. KBaHTOBaHME MOMEHTa KONn4ecTea
nBuxeHus. Cohepuryeckne OyHKUMN. YPOBHU 3HEPrM 1 KBAHTOBbIE YMCNA 3NEKTPOHa B atoMe Bogopoaa. OpbuTanbHebii
W MOMHbIA MOMEHTbI KONMYeCcTBa BMXeHNS.KBaHTOBO MeXaHN4eckoe NpaBuio COXEHMUS YrOBbIX MOMEHTOB.
CnuH-opbuTanbHoe B3aMMoOenCcTBME U TOHKAs CTPYKTypa. JlamboBckmin copur. Cxema ypoBHeRn aHeprim
BoJopoonono6Horo atoMa. YeTHocTb. BaaumoneiicteBue atoMoB ¢ nonem nanyveHust. CnekTpbl atomos. MNpasuna
otbopa.

bl TOXAECTBEHHbIX YacTuL. TeMbl: CUMMETPUYHBIE 1 AaHTUCMMMETPUYHBIE BOMHOBbIE (PYHKUMN. BO30HbBI 1 OEPMUOHBI.
MNMoHaTne o pacnpenenerHumn bose-OiHwTeHa 1 0 pacnpeneneHnn ®epmu-Aupaka. MNpuHumn MNaynu.

Tema 7. AToM BOgopoaa U BOLOPOAONOA06HbIE aTOMBI.

MHOroanekTpoHHble atoMbl. TeMbl: MNprubnrxeHHas xapakTeprucTka OTAENbHbIX ANEKTPOHOB KBAHTOBLIMM YMCTAMU N U i.
MoHsTME 0 3NEeKTPOHHOI KoHMrypaumu. MNMprmeHeHne nprHumna Maynu. SnekTpoHHbIE 060104KM aToMa 1 KX
3anonHeHve. BekTopHoe cnoxeHune yrnoBbiX MOMEHTOB M TUMbl CBA3W. HopMmanbHas u jj cea3n. PacnpeaeneHue TepMos
npw HopManbHol cBs3u. Mpasuno XyHoa. duanyeckoe 06bACHEHWE NEPUOLMYECKOro 3aKoHa. B3aumopelicTere
SNEKTPOHOB B MHOrO3M1EKTPOHHOM aToMe. YPOBHM aHeprum atoma renvs. YwnpeHune cnektpanbHbiX MMHWIA.
PeHtreHosckme cnektpbl. 3akoH Mosenu. SBneHne Oxe. YPOBHM 3HEPrum n CnekTpbl aTOMOB LWENOYHbIX METanoB.

Tema 8. MHOroanekTpoHHbIe aTOMbI.

MHOroanekTpoHHble atoMbl. Tembl: MNprubnrxeHHas xapakTepucTKa OTAENbHbIX 3EKTPOHOB KBAHTOBLIMM YMCAMU N U i.
MoHsITVE 0 3NeKTPOHHON KoHgUrypaumu. MprmeHeHne NpuHumna Maynu. SnekTpoHHbIe 060104KK aToMa 1 1X
3anosnHeHve. BekTopHoe cnoxeHune yrnoBbix MOMEHTOB W TUMbl CBS3W. HopManbHas 1 jj cesiau. PacnpeneneHve TepMoB
npw HopManbHol cBsau. Mpasuno XyHaa. dranyeckoe 06bSCHEHWE NeproaMYeckoro 3akoHa. BaaumonericTere
3/1EKTPOHOB B MHOTO3/IEKTPOHHOM atoMe. YPOBHU 3Heprum atoma renust. YiwmpeHne crekTpanbHbIX TMHWIA.
PeHTreHoBckme cnekTpbl. 3akoH Moaenu. deneHne Oxe. YPOBHU SHEPTUM 1 CNIEKTPLI aTOMOB LUEOYHBIX METaIOB.

Tema 9. CTpoeHMe 1 CBOMCTBA MONEKYI.

CTpoeHue n ceoicTBa Monekyn. Buapl nBuxeHus B monekyne. dopma 1 pasmep Monekyn. nekTpoHHbIe 060M0uKN 1
XuMnyeckas csisb. Baavmoneiictere atoMoB npu o6pasoBaHUM Monekynbl. BpawarenbHole, konebatenbHble 1
SNEKTPOHHbIE CMEKTPbI MONEKYN. DNEeKTpUYecKne, MarHUTHbIe U onTn4yeckme ceorcTea Monekyn. CnekTpbl MOneky .

Tema 10. ATOM BO BHELLUHEeM none.

ATOM BO BHeWwHeM none. CBA3b MeXay MEXAHNYECKMM U MarHMTHbIM MOMeHTaMm atomoB. OnbIT DiHWTenHa-ae [asa.
PacuwenneHne aHepreTnyecknx ypoBHEN Npy NOMELIEHUN aToMa B MarHMTHOE none. PaclenneHne nuHMin n3ny4eHuns.
HopmanbHbiii 1 aHOManbHbIA 3ddEKT 3eeMaHa. DNeKTPOHHbIV NapaMarHUTHbIA Pe30HaHC. S 0epHbIil MarHUTHbIN
pe30HaHcC.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota obyyarolmxcs BoINOMAHSETCS Mo 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpecTBEHHOro yyactus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCTosTeNbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BKNIOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaeMbIX BO BPeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NMTEPATYPY, BEINONHAT 3aaHUs, HANpPaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO MO AUCLUNNUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0ByHarowwmxcst pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTamu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMY 06pa3oBaTebHBIMU PECYpCaMu, BKOYAS:

Mopsiook opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTeNbHbIM MPOrPamMMam BhICLIETNO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctaa obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOrO 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHero pacnopsnka eanepansHOro rocyfapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTenbHOro yypexaeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KazaHckuii (Mpusonxckuii) doeaepansHbllii yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doeaepanbHOro yHmBepcuteTa

6. dOoHA OLEHOYHbIX CPeACcTB MO AucUUNIuHe (MOOYNI0)

DOoH[ OLIEHOYHbIX CPeACTB Mo AUCUMUNIUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha NPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. (POHA OLLEHOYHbIX CPEdCTB BK/HOYaEeT OLEHOUYHbIe
cpencTBa TeKyLEero KOHTPONS 1 OLEHOYHbIe CPEICTBa NPOMEXYTO4YHOM aTTecTaulnm.

B dpoHIe oLeHOYHbIX CPeacTB COAePXUTCS cneayiolas UHgpopMaums:
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- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pedynbTataM 0By4eHus Mo AUCLUNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0o OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSM 00yHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnmnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHMe oucumMnnnHbl (MOoYNs) NpeanonaraeT n3y4eHrne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0By4aOWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHus HayyHor 6ubnmoTekoi.

ONeKTPOHHble N30aHNA AOCTYMHbI AUCTAHLUMOHHO 13 Nio60oi TOUKM Npu BBEAEHNM 00yHaIoLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNoMb30BaHMKU NeYaTHbIX M3aaHUn BBINOTEYHbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MM U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOM nuTepaTypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepatypbl Ha Kaxaoro obyyaiolerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMON A/ OCBOEHUS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyeli nporpamMme AucLUMnanHbl. OH NOANEXUT OOHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapnarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNN KOMMNNEKTOBAHNS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6XoaUMbIX AN
OCBOEHUS BUCLMUMNINHBI (MOOYIs)

ariHyTomHoB P.X., Kanaues A.A., MyTbirynnuna A.A., Xamazees M.A., Canaxos M.X. Baaumogencteme aToMoB C Nojnem
nasepHoro nanyyYyeHns n pesoHaHcHas dnyopecueHums. Kasanb 2013, 32 c. -
http://shelly.kpfu.ru/e-ksu/docs/F1215185736/metodichka.VZAIMODEJSTVIE.ATOMOV.S.POLEM..pdf

"ariHyTamHOB, P.X. Mapanokcbl KBAHTOBOW MEXaHWKKW: KBAHTOBbIM Nnapanokc 3eHoHa / P.X. ManHyTanHoB, A.A.
MyTeirynnmHa. YuyebHo-mMeTonmyeckoe nocobue ons MarucTpaHToB Nepeoro rofa obydeHns onanyeckoro goakynbreTa.
HayuyHbii pepakTop - M.X. Canaxos. - 2009. - KasaHb, KI'Y. - 18 ¢.(1.5 n.n.), 50 aka. -
http://shelly.kpfu.ru/e-ksu/docs/F1341557413/Zeno.paradox.pdf

JononHutensbHble maTepuansl - http://en.wikipedia.org/wiki/Hydrogen_atom

KoHoBanosa O.A.,aiHyTanHoB P.X., UnbuH .I"., CubratynnmH M. MeTtonmyeckue ykasaHusi K BbINMONHEHMIO
nabopa-TopHoi paboTbl N0 aTOMHOW gounsnke ?I ennin-HeoHOBGI nasep? //YuyebHo-MeToauyeckoe nocobue.- KasaHb,
2012, 60 c. - http://shelly.kpfu.ru/e-ksu/docs/F1793730712/He_Ne.pdf

ONeKTPOHHBI NapaMarHUTHbI pe3oHaHc. MeToauyeckme ykasaHus K BbINoNHEHNIO nabopatopHbix paboT no domanke
aToMHbIX sBneHuid/ P.X. MainytanHos, I.I". UnbuH, 0.W. Kamanosa, E.B. CapaHnaes, M.X. Canaxos.
Y4yebHo-MeToanyeckoe nocobre Ans CTyOeHTOB TPETbero Kypca guandeckoro gakynbteta. - 2005. - KasaHb, KI'Y. - 22
c.(1.5 n.n.), 50 aka. - http://shelly.kpfu.ru/e-ksu/docs/F545596313/ZeemanEff _EPR.pdf

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMXCcsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nekumu B Xxone NeKUMOHHbIX 3aHSTUI BECTU KOHCMNEKTUPOBaHWeE y4ebHoro matepuana. Obpalwats BHUMaHME
Ha KaTeropuu, hOPMyNMPOBKM, PacKpbiBaIOWME COAEPXAHNE TEX UMW NHbIX SBNEHWUI 1

npoueccos, Hay4Hble BbIBOObl N MpakTu4eckme pekomeHoauum, NONOXUTENbHbIA ONbIT B opaTtopckom
NCKyCCTBe. XenaTtenbHo ocTaBuTh B pa6oqu KOHCneKTax nong, Ha KoTopbiX noenatb

MOMETKMN N3 PEKOMEHA0BAHHOW NUTEPATYpPbI, LOMOMHSIOWME MaTepuan NpocnylWwaHHoW nekuum, a
Takxe nogyepkuBatolme ocobyto BAXHOCTb TEX UMW NHbIX TEOPETUHECKUX MONOXEHW. 3aaaBatb

npenonasaTesnto yTOHHSIoWMeE BONPOCHI C LIENbIO YSACHEHNS TEOPETUYECKMX NONOXEHWU, paspelleHns
CMOPHbIX CUTYaLMA.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTn4eckmne B xooe noarotoekm K NPakTn4eCKM 3aHATUAM N3YHNTb OCHOBHYIO NNTEpaTtypy, O3HAKOMUTbLCA C
3aHATNA LOMONMHNTENbHOW nMTepaTypoVI, HOBbIMU I'IyﬁﬂI/IKaLI,I/IﬂMI/I B nepnoanyeckmnx n3naHunsax:

XypHanax, rasetax n 1.4. I'Ip|/| 3TOM y4eCTb pekoMeHOoauunn npenonasarena n TpeéoBava y‘-I66HOI7|
nporpammbl. ,ﬂOpa6aTblBaTb CBOW KOHCMNEKT nekuuun, nenas B HEM cooTBeTCTBYylOlWMne

3anvcum 13 nuTepaTypbl, PEKOMeHL0BaHHOM NpenofaBartenem n NnpenyCMOTPEeHHO y4ebHow
nporpammorn.

camocTos- | CamocTosiTenbHas paboTa BkodaeT B cebsl M3yyeHne 0CHOBHOW NUTepatypbl, 03HaKOMNeHue ¢
TenbHas LOMOMHUTENBHON NUTEPATYPO, HOBbIMY NYBAMKALMUAMA B NEPUOLNYECKUX UBOAHUSX: XypHanaXx,
paboTa

rasetax u 7.4. CTyLeHTaM pekOMeHOyeTCs Nony4YnTb B BubnmoteyHo-uHEOPMaLMOHHOM LEeHTpe

MHCTUTYTA y4ebHy0 nuTepaTypy no AUCLUNINHE, HeOBXoaAMMyo Anst apdEKTUBHOM paboTbl Ha

BCeX Bnaoax ayantTopHbIX 3aHATUR, a TakXe OS5 CaMOCTOATENbHOMN pa6OTbI no N3y4eHunto
ONCUNNAUHBIL. YCnewHoe 0CBOEHne Kypca npennonaraet akTuBHoe, TBOpYeCkoe y4acTtme CtyaeHTa

MyTEM NNaHOMEPHOM, NOBCELHEBHOM PaboTbI.

3avet Lns ycnelwHow NoAroToBKM K 9K3aMeHaM CTyIeHTy HeobxoanMo nocellaTtb NeKLUUOoHHbIE,
NpakTUYeckme 3aHATUSI, BECTU KOHCMEKTUPOBaHMe y4ebHOro Mateprana, u3y4yatb OCHOBHYIO 1
IIOMNONHNTENbHYIO0 NUTepaTypy Mo Kypcy npeameTa. YcrnelwHoe 0CBOeHVe Kypca npearonaraet
aKTMBHOE, TBOPYECKOEe y4acTue CTyadeHTa NnyTeM nnaHoMepHoi, noBceaHeBHON paboThl.

10. NMepeyeHb MHCGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Mooyno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOIO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW ONs OCYLUEeCTBNeHUs o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 01 CaMOCTOSITEeNbHON PaboThl 0B6YYaAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) 1 OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3MEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamTopun s KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepuanos.

MynbTMeguiiHas ayoutopus.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBanWAa0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMOCTK B 06pa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSTE NHpopMaLMK 0By4YaloWMMNCs MHBANIMAAMY U NLAMW C OrPaHNYEHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- cO3[aHve TEKCTOBOW BepcUM Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX Bnoax 6e3 noTepun OaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBnatypbl;

- co3aHne BO3MOXHOCTEN ansi 06yHatowWmxcs BOCNPUHUMATD O4HY W Ty XXe MHOPOPMaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX Criyxa noslyYani UHGopMaLmio BU3yabHO, C HAPYLWEHUSIMU 3pEeHNS -
ayawnarnbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

am PAEKTPOHHBH
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 12.03.04
"BroTtexHuyeckne cnctembl 1 TexHonorum" n Npodonio NOAroToBKM "He NpenyCMOTPeHo".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.0/].12 AtoMHas ¢pusnka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 12.03.04 - BMOTEXHUYECKME CUCTEMbI U TEXHOIOTUN
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO
KBanngpukaumst BeinyckHUKa: bakanasp
dopma oby4eHus: o4Hoe
S3bIk 06y4eHNs: pyccKuii
"on Havana obyyeHns no obpasosBaTensHoi nporpamme: 2016
OcHoBHas nuTeparypa:

Wnonbckuin 3.B., AToMHas dousuka. Tom 1. BeegeHme B aTOMHyt0 (hmamky. - Jlanb', 2010. - 560 c. - ISBN:
978-5-8114-1005-7 // http://e.lanbook.com/books/element.php?pl1_id=442

WWnonbckunit 3.B., AToMHas omauka. Tom 2. OCHOBbI KBAHTOBOM MeXaHWUKW 1 CTPOEHMWE 3N1eKTPOHHON 060N04KM atoMma. -
NaHb', 2010. - 448 c. - ISBN: 978-5-8114-1006-4 // http://e.lanbook.com/books/element.php?pl1_id=443

Casenbes W.B., Kypc obweit pnamku. B 5-u 11. Tom 5. KBaHToBast ontuka. AToMHas gouauka. dusnka TBepaoro tena.
®duanka aToMHOro s4pa 1 aneMeHTapHbIx 4acTuu. - Nlanb', 2011. - 384 c. - ISBN: 978-5-8114-1211-2 //
https://e.lanbook.com/book/708

JdononHutenbHaa nuteparypa:

1. Mapwakos A.H. BeeneHwve B kBaHTOBYIO cou3unky. - "JlaHb", 2010. - 352 c. - ISBN: 978-5-8114-0982-2 //
http://e.lanbook.com/books/element.php?pl1_id=297

2. ®puw C.3., Tumopesa A.B. Kypc obuweir conamku. B 3-x 71. T.3. OnTuka. ATomMHast gomnauka. - "JlaHb", 2008. - 656 c. -
ISBN: 978-5-8114-0665-4 // http://e.lanbook.com/books/element.php?pl1_id=419

3. BucmaH IM.A., Togec O.M. Kypc obuein gonamku. B 3-x 11. T.3. OnTrka. dusrka atoMoB 1 Moiekyn. duanka aToMHOro
agpa u MukpodacTtud,. - "Manb", 2007. - 512 ¢. - ISBN: 978-5-8114-0755-2//
http://e.lanbook.com/books/element.php?pl1_id=508
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.0/].12 AtoMHas ¢pusnka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noarotoeku: 12.03.04 - BUOTEXHUYECKME CUCTEMbBI U TEXHOIOTN
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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