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Mporpamma ancumnnuHbl "AToMHas n aaepHas gouaunka"; 16.03.01 "TexHndeckas cousnka".

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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Mporpamma ancumnnuHbl "AToMHas n aaepHas gouaunka"; 16.03.01 "TexHndeckas cousnka".

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
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
OriK-1 CNOCOBHOCTbIO UCMOMb30BaTh (PyHAAMEHTa/bHbIE 3aKOHbI MPUPOALI 1 OCHOBHbIE

3aKOHbl €CTECTBEHHOHAY4HbIX ONCLUWNNNH B I'IpO(*)eCCVIOHaJ'IbHOVI 0eATeNnbHOCTHN

OrikK-2 CNocobHOCTbIO NPUMEHATb METObI MaTEMATUYECKOro aHanmaa, MoenMpoBaHusl,
ONTUMM3ALNN N CTATUCTUKU ONS PELLeHNs 3a4a4, BO3HUKAOWMX B Xo0e
NPOgOEeCCUOHANbHOM OeATe/IbHOCTHU

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

- 9KCNEePUMEHTaNbHbIE OCHOBbI COBPEMEHHO aTOMHON YU3NKM U KBAHTOBOW MEXAHWKMW;

- 32aKOHOMEPHOCTU aTOMHOIN (Pr3KKKM, onpefensowmne CBONCTBA aTOMOB M NEPUOANYHOCTb NX UBMEHEHNS;
- OCHOBHbIE CBOCTBa aTOMa BOAOPOAA.

JonxeH ymeTtb:

BblHNCNATb 3HepreTn4eckmne ypoBHU 1N 4aCTOTbl CNeKTpanbHbIX NMHWIA atoMa BOOOpOA4aA; onpenenstb CBOWCTBaA
aToOMOB B 3aBMCMMOCTM OT COCTOSHWIA, B KOTOPbIX OHU HaxXoOATCA.

HonxeH Bnagetb:

- MeTofamu pelweHns 3aa4, CBsI3aHHbIX C HAaXOXAEHNEM CBOMCTB aTOMHbIX COCTOSIHUN;

- COBPEMEHHOI (PU3nYeCKoi annapaTtypoii u 0bopyaoBaHNEM;

- MeTofaMu paboTbl C COBPEMEHHBLIMM 06pa30BaTENbHLIMU Y MHGOPMALMOHHBIMU TEXHONOMUSMM

LonxeH AeMOHCTPMpPOoBaTh CNOCOBHOCTb U FOTOBHOCTD:

- K peleHmnto 3aaay, CBS3aHHbIX C HAXOXAEHNEM CBOMCTB aTOMHbIX COCTOSIHUNM;

- 3KCMNyaTMpPOBaTh COBPEMEHHYIO (PM3NYeCcKyto annapatypy 1 o6opyanoBaHue;

- paboTaTb C COBPEMEHHbIMU 06pa30BaTENbHLIMU 1 MHGOPMALMOHHLIMA TEXHONOrMSIMU

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkNtodeHa B pasgen "61.B.0M.9 ducumnnmHbl (Moaynun)" OCHOBHOM NPOGIECCMOHASBHOA
obpasosatenbHol nporpammbl 16.03.01 "TexHnueckas omavika (He NpenycMOTPEHO)" U OTHOCUTCS K 06513aTeNbHbIM
AncuMnanMHam.

OcBauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNSA) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbix(ble) eamHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 54 yaca(os), B TOM 4Yucne nekuum - 36 4yaca(oB), npakTnyeckme 3aHsTus - 18 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 18 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNIUHBL: 3K3aMeH B 5 cemecTpe.

4. CopepXxaHue OUCLUNNIUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TeMatM4yeckuin niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHe (MOBYNI0)
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Buabl 1 yachbl
KOHTaKTHOM paboThbl,
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4 Tema 4. KBaHTOBOMEXaHUYeCKOE 5 4 5 0 0

‘lonncaHne aToOMHbIX CUCTEM.

5 Tema 5. KBaHTOBas MmexaHmka 5 4 5 0 0
‘lcucTteMbl TOXOECTBEHHbIX YacTuL,.

Tema 6. AToM Bogopoaa v

6. BO4OPOAOMNOA0OHbIE aTOMbI. 5 4 2 0 0

7.[Tema 7. MHOrO9n€KTPOHHbBIE aTOMBI. 5 4 2 0 0
Tema 8. CTpoeHune 1 cBolicTBa

8. MoKy, 5 4 2 0 0

9.Tema 9. ATOM BO BHELHEM MONeE. 5 4 2 0 0
Toro 36 18 0 18

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. KopnyckynsipHbie CBOMCTBA 3/1€KTPOMarHUTHbIX BOJIH.

KopnyckynsipHble CBOCTBA 9NEKTPOMarHMTHbIX BOMH. KopnyckynsapHo-BoONHOBOM ayanuam. OTkpbiTue hoToaddoekTa.
MpoTnBOpEYME 3aKOHOB hOTO3hADEKTA 3aKOHAM KTACCUYECKON ON3NKN. DHEPTNSt U UMNYNbC OOTOHA. TOMCOHOBCKOE
paccesHue. OnbiTol bapkna. OnbiTel KomMnToHa. PaccesiHne cBeta ¢ KOpnycKynsipHOW TOYKM 3peHns. SdodoekT
KoMnTtoHa.

Tema 2. BonHoBble CBOMCTBa MUKpOYacTUL,.

BonHosble cBoricTBa MUKpodacTul,. JndpakunOHHbIA OMbIT 1 KBAHTOBOE NOBEAEHNE 3NIEKTPOHOB. SIBEeHNe KBaHTOBOW
nHTepgepeHummn. Onbitol [JascoHa n dxepmepa. Opdekt Pamsayapa-TayHceHna. ['vnoTtesa Jlyn e Bponns.
YpaeHeHus ne bpoiins. YpaeHeHns Menbmronbua u WpenuHrepa ons sBonH oe bpoiins. HeobxoauMocTb BEPOSTHOCTHON
WHTepnpeTauny KBaHTOBbIX SBIIEHUIA.

Tema 3. OUCKPETHOCTb aTOMHbIX COCTOSAHUMN.

JncKpeTHOCTb aTOMHbIX COCTOSIHUIA.Knaccuyeckas Teopus nsnydeHmns YepHoro tena. JnckpeTtHOCTb aTOMHbIX
COCTOSIHWUIA. ATOMHbIE CMEKTPbI. OKCNepUMeHTanbHble 3aKOHOMEPHOCTW B NIMHEYaTbIX cnekTpax.HecoBMecTMmMocTb
3aKOHOMEPHOCTENN3NYYEHNS C Knaccmyeckummn npeacraeneHmsammn. MarumTHbele ceoicTtea atomos. Onbithl WtepHa n
Nepnaxa. OTkpbITME cnvHa anekTpoHa. Mogenb atoma TomcoHa. OnbiThl Pesepdopaa no paccesHnio anbga-4acTumL.
MnaHetapHas Momenb atoma. MNoctynatel Bopa . O6bsCHEHNe KoMBHAUMOHHOro NpuHuMna. Mogens atoma Bopa

Tema 4. KBaHTOBOMEXaHMYeCKOe ONMUcaHue aTOMHbIX CUCTEM.

KBaHTOBOMEXaHWNYECKOE OMnMcaHre aTOMHbIX CUCTEM. [TOHSITUE KBAHTOBOrO COCTOSIHUS. MpMHLMN Cynepro3numu.
MoHsaTe 06 onepaTopax ousmyeckmx BenuymH. Ctatuctuyeckme ceoiicTea Habnogaemolx. CpeaHee 3HaveHne
dpmanyeckux BennunH. YpasHeHve LpeanHrepa. Mpencrasnenus WpenuHrepa u MeriseHb6epra. CTaumoHapHble
cocTosiHus. CtaunoHapHoe ypaBHeHwne LpeanHrepa. MpsiMoyronbHas noteHuuanbHas sma

Tema 5. KBaHTOBasi MexaHMKa CUCTEMbI TOX,AECTBEHHbIX YacTULL.

KBaHTOBas MexaHuka CUCTEMbI TOXAECTBEHHbIX YacTuL. TeMbl: CUMMETPUYHbIE Y aHTUCUMMETPUYHbIE BO/THOBbLIE
doyHKUMKN. CNaTepoBCKUin AeTepMruHaHT. Bo3oHbl 1 doepMnoHbl. MNMoHaTre o pacnpeneneHun bose-SiHwTelHa n 0
pacnpegeneHnn ®epmu-Lupaka. Ceasb cnuHa co ctatucTukon. MpuHumn 3anpeta MNaynu. Ceasb Mexay 3anonHeHneMm
rpynmn aM1eKTPOHOB B aTOMe U C/IOXHOW CTPYKTYPOM CNEKTPOB.

Tema 6. AToM BOgopoAa U BOAOPOAONoAo6HbIe aTOMbI.

AToM Bogopoa 1 BogoponononobHble atoMbl. KBAaHTOBaHE MOMEHTA KONMYECTBa ABMXeHUs. Cdhepuyeckne oyHKLNMN.
YPOBHU 3HEPrUM 1 KBAHTOBbIE YMCNA 3NEKTPOHa B aToMe Bonopoaa. OpbuTanbHbli 1 MOMHbBIA MOMEHTHI KONMYECTBA
IBUXeHNS.KBaHTOBO MEXaHMYeCcKoe NpaBuio CNOXeHWs YrioBblX MOMEHTOB. CNVH-opbuTanbHoe B3anMoLeiCcTBre 1
TOHKas CTpykTypa. JlamboBckuii copur. Cxema ypoBHEl 3Heprin BoAopoaononobHoro atoMa. HeTHoCTb.
BsavmopeiicTere aToMOB ¢ nonem nanydeHns. Cnektpbl atomos. [MpaBuna otéopa.

Tema 7. MHOroaneKkTpoHHbIe aTOMbI.
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MHoOroanekTpoHHble atoMbl. Tembl: MNprbnrxeHHas xapakTepucTKa OTAENbHbIX 3EKTPOHOB KBAHTOBLIMM YMCTAMY N U i.
MoHsTME O 3NEeKTPOHHON KOHUrypaumu. MprmeHeHue npuHumna Maynu. SnekTpoHHbIe 060M104KM aToMa 1 KX
3anosHeHve. BekTopHoe cnoxeHue yrnoBbix MOMEHTOB W TUMbl CBS3W. HopManbHas 1 jj cesau. PacnpeneneHne TepMoB
npw HopManbHol cBsau. Mpasuno XyHaa. dranyeckoe 06bSACHEHME NeproLMYeckoro 3akoHa. Baaumonericteme
3/1EKTPOHOB B MHOTO3/IEKTPOHHOM aTtoMe. YPOBHM 3HEPruu atoma renust. YIWMpeHne crekTpanbHbIX TMHUA.
PeHTreHoBckme cnekTpbl. 3akoH Moaenu. deneHune Oxe. YPOBHU SHEPTUM 1 CNIEKTPLI aTOMOB LUENOYHbIX METASIIOB.

Tema 8. CTpoeHue 1 CBOMCTBa MOMEKYII.

CTpoeHue 1 ceoiicTBa Monekyn. Buapl fBuxeHus B Monekyne. dopma 1 paamep Monekyn. nekTpoHHbIe 060N0UKN U
XuMnyeckas cs3b. Baavmoneiictere atoMoB npu o6pasoBaHum Monekynbl. BpawarenbHoele, konebatenbHble 1
SNEKTPOHHbIE CMEKTPbI MONEKYN. DNeKTpUYeckne, MarHUTHble U onTU4Yeckme ceoricTea Monekyn. CnekTpbl Monekysn.

Tema 9. ATOM BO BHELLHEM nore.

ATOM BO BHeWwHeM none. CBA3b MeXay MEXaHNYECKMM U MarHMTHbIM MOMeHTaMm atomoB. OnbIT SriHWTenHa-ae [asa.
PacuwenneHne aHepretnyecknx ypoBHeEN npy NoOMELWEHUN atoMa B MarHMTHOE none. PaclenneHme nuHnin n3ny4eHuns.
HopManbHblii 1 aHOManbHbIA 3ddEKT 3eeMaHa. DNeKTPOHHbI NapamMarHUTHbIA Pe30HaHC. S 0epHbIil MarHUTHbINA
pPe30HaHC.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHuns Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU MeTOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOMTOPHBIX 3aHATUSX U HA BHeayAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MO/HOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TeM (pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusl, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO Mo AUCLMUNIUHE.

OpraHnsauusi caMocTosTenbHO paboTbl 0ByHaroLWMXCs PErnaMmeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepPaTypoii U SN1EKTPOHHBIMI 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsiook opraHn3aumu n ocylecTBAeHNS 0bpa3oBaTenbHON NesTeNnbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam creumanmTera, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtenbHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTpPeHHEro pacnopsnka eanepanbHOro rocyfapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNbHOro y4pexXaeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBEPCUTET"

NokanbHble HopMaTueHble akTbl KasaHckoro ([prBonxXckoro) doeaepanbHOro yH1ueepcuTeTa

"aliHyTamHOB, P.X. MMapanokcbl KBAaHTOBOW MEXaHWKMW: KBAHTOBbIV Nnapanokc 3eHoHa / P.X. [ainHyTanHoB, A.A.
MyTbirynnuHa. YuebHo-meToanyeckoe nocobue A MarucTpaHToB NePBOro rofa 0byvyeHmst onanyeckoro oakynbteTa.

HayuHbin pepaktop - M.X. Canaxos. - 2009. - KazaHb, KI'Y. - 18 ¢.(1.5 n.n.), 50 aka. -
http://shelly.kpfu.ru/e-ksu/docs/F1341557413/Zeno.paradox.pdf

KoHosanosa O.A.,MaiHyTaunHoB P.X., UnbuH .T"., CubratynnmH M. MeTtonmyeckue ykasaHus K BbINONHEHMWIO
nabopa-TopHoi paboTbl N0 aTOMHOW gounsnke ?I ennin-HeoHOBLI nasep? //YuebHo-MeToanyeckoe nocobue.- KasaHb,
2012, 60 c. - KoHoeanosa O.A.,l"aiiHyTauHoB P.X., UnbuH .I"., Cubratynind M.3 Metoanyeckue ykasaHusi K
BbINONHEHUIO labopa-TopHoOM paboTbl Mo aToMHON puaunke ?Ienunii-HeoHoBLI nasep? //Y4ebHo-MeToan4eckoe nocobue.-
KasaHb, 2012, 60 c.

ONEKTPOHHBbI NapamMarHuTHbI pe3oHaHc. MeToanyeckume ykasaHusl K BbiNONHEHUO nabopaTopHbix paboT no domamnke
aTOMHbIX sBneHunid/ P.X. ManHytanHos, .1, MinbuH, [0.U. Kamanosa, E.B. CapaHnnaes, M.X. Canaxos.
Y4yebHo-MeToanydeckoe nocobre ans CTyLEeHTOB TPETbero Kypca guandeckoro gpakynbteta. - 2005. - KasaHb, KIY. - 22
c.(1.5 n.n.), 50 aka. - http://shelly.kpfu.ru/e-ksu/docs/F545596313/ZeemanEff_EPR.pdf

6. POHA, OLLEHOUYHbIX CPEeACcTB NO AUCUUIIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEeHO4YHble MaTepualibl, HanpaB/iEeHHblE HA NPOBEPKY
OCBOEHMS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KoOHTponAa 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B ¢hoHLe OUEeHOYHBIX CPEACTB COAEPXUTCS Cnenyiolas HpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam oby4eHus No SUCUUnIvHe (MoLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLEHKYM MO AMCUMNNHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPeacTBaa;
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- KpUTepmn oueHmBaHMAa ong Kaxnoro oueHo4YHoro cpencTea;

- cogepXaHue oLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisiemMbie K 0eCTBUSM 0ByHatowmxcs,
LEeMOHCTPVPYeMbIM pedynibTataM, 3aaHns PasnnyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|n0>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHWe aucumMnnmnHbl (MOoyNs) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaOWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobadesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHUM NeYaTHbIX N3aaHnn GubNnMoTeYHbIin
ooHA AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTa He MeHee 0,5 aksemnnspa (ans obydyatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTepatypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO NI OCBOEHWUS AMCUMMNANHBI (MOOYNS),
HaxoauTcs B MpunoxeHnn 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensimy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rnbnnotekn KPY.

8. MepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLUMNHBI (MOOYS)

ariHyTomHoB P.X., Kanayes A.A., MyTbirynnuHa A.A., Xamanees M.A., Canaxos M.X. Baaumogencteme atomMoB C Nonem
nasepHoOro 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 KBAHTOBOWM MeXaHWKKW: KBAHTOBbIM Nnapanokc 3eHoHa / P.X. [anHyTanHoB, A.A.
MyTeirynnmHa. YuyebHo-mMeTonmyeckoe nocobue ons MarucTpaHToB Nnepeoro rofa obyveHns hnsnyeckoro goakynbTeTa.
HayuHbii 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.9 MeTtonmyeckue ykasaHusi K BbINMONHEHMWIO
nabopa-TopHoi paboTbl N0 aTOMHO gounsnke ?I ennin-HeoHOBI nasep? //YuyebHo-MeToauyeckoe nocobue.- KasaHb,
2012, 60 c. - http://shelly.kpfu.ru/e-ksu/docs/F1793730712/He_Ne.pdf

ONeKTPOHHBIA NapaMarHUTHbI pe3oHaHc. MeToauyeckme ykasaHus K BbINONHEHNIO nabopatopHbix paboT no domauke
aToMHbIxX sBneHuid/ P.X. MainytanHos, I.I. UnbuH, O.W. Kamanosa, E.B. CapaHaaes, 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 ons 06y4aloLLLMXCcsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtoaunyeckue peKomeHaauum

nekunn B xoOe neKUunoHHbIX 3aHSATUIA BECTU KOHCNeKTnposaHne yqe6Horo martepuana. OGpamaTb BHMMaHmne
Ha KaTteropum, ooOpMynnMpoOBKN, packpbiBatowuye cogepxaHme Tex Unu NHbIX SABNEHUN 1

npoueccos, Hay4YHble BbIBOObl N NPaKTU4eCkne pekoMeHgauunu, MONOXUTENbHbLIN ONbIT B opaTtopCckom
MCKyCCTBe. XXenaTtenbHoO ocTaBUTbL B pa6oq|/1x KOHCNeKTax nons, Ha KoOTopbIX OenaTtb

NOMETKN N3 peKOMeH,EI,OBaHHOIZ nmnTepartypsbl, 4ononHAKWMe Mmatepuman HpOCHYUJaHHOIZ nekuun, a
Tak>Xe noavepkuearowne 0C06y}0 BAXHOCTb TEX NN NHbIX TEeOpeTUn4eCKnx NnonoXeHui. 3apaBatb

npenogaBartesno yTo4yHsAowWwmne BonpocChl C LeNbio YACHEHNSA TeopeTnyeCKnx NONOXEHWIA, paspeweHns
CMOpPHbIX CI/ITyaLI,I/lIz.
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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.

3K3aMeH 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 cootBeTcTBMU ¢ TpeboBaHnsaMm ®IOC BO n yyebHbiM nnaHom no HanpasneHunto 16.03.01
"TexHnyeckas gouamka" 1 npoduso NOAroToBKM "He NpesycMoTpeHo".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.0/].9 AToMHas n sinepHasi gouaunka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka
Mpodornb NOAroTOBKMW: HE NPEeayCMOTPEHO
KBanudomkauus BeinyckHuka: bakanasp
dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"on Havana obyyeHns no obpasoBaTensHoi nporpamme: 2018
OcHoBHas nuTeparypa:
Wnonbckuin 3.B., AToMHas douauka. Tom 1. BeeneHne B aToMHy0 pursmky. - "JlaHb", 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. -
"ITaHb", 2010. - 448 c. - ISBN: 978-5-8114-1006-4 // http://e.lanbook.com/books/element.php?pl1_id=443

JdononHutenbHaa nuteparypa:
Mapwakos A.H. BeeneHve B kBaHTOBYIO om3uKy. - "JlaHb", 2010. - 352 c. - ISBN: 978-5-8114-0982-2 //
http://e.lanbook.com/books/element.php?pl1_id=297
®puw C.3., Tumopesa A.B. Kypc obuweit consmku. B 3-x 11. T.3. OnTrka. ATomHas comsmka. - "JlaHb", 2008. - 656 c. -
ISBN: 978-5-8114-0665-4 // http://e.lanbook.com/books/element.php?pl1_id=419

3uncman IMA., Togec O.M. Kypc obweit gonsmkn. B 3-x 71. T.3. OnTuka. dusrka atoMoB 1 Monekyn. drnsmka aToMHOro
agpa n Mukpodactud,. - "Maxb", 2007. - 512 c. - 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)
651.B.0/].9 AToMHas n sinepHasi gouaunka

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

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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.

CtpaHuua 10 ns 10.




