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AHHOTAIUA TUCHMUILINHBI
«HUcTopus u punocodpus Haykm»

HanpasJienue 03.06.01 ®uszuka u actpoHOMUSA
Hanpasiednocts (npo¢uiib) «Dusnka nosynpoBOIHUKOBY

1. Jucuumumna «Vcropus u punocodust HaAyKn» OTHOCUTCS K 6a30Boi yactu O6soka b1.

2. lenbro OCBOCHMS JTaHHOW NUCIHUILIMHBI SBISETCS (POPMHPOBAHUE Y ACIIUPAHTOB LIEIOCTHO-
ro MOHUMAaHHUsI MPEMETa U OCHOBHBIX KOHIICTIIIUN COBPEMEHHOM dunocopuu HayKu, pa3BH-
THI0 (puocodckoro moaxoaa K mpodieMe BOSHHUKHOBEHHS HAYKHM W OCHOBHBIX CTaJIuil ee
HMCTOPUYECKOU 3BOJIIOLIMH.

3. OO0was TpyA0eMKOCTh TUCHUIUIMHBI COCTaBIISIeT 5 3a4eTHhIX equHuIl, 180 yacos.
4. ConeprkaHue TUCIUIUIHHBIL:

Yacrs 1. O0mme npodaembl puiaocopun HAyKu
1. IlpeaMeT U OCHOBHBIE KOHLIENILUHM COBpPeMEHHOM (PHI0COPUN HAYKH.

Tpu acniekTa ObITHS HayKU: HayKa Kak reHepanys HOBOTO 3HaHMS, KaK COLIMAJIbHBIA HHCTU-
TYT, Kak ocobast cepa KyJIbTypBHl.

Jlornko-3nucTeMOIOTHYECKUI OIX0/ K UCCIeA0BaHNI0 HayKu. [lo3uTuBHCcTCKas Tpaaunus
B ¢unocopun Hayku. Pacmmpenue nossg ¢unocodckoil mpoOieMaTUKU B MOCTIO3UTUBUCTCKON
¢unocopun Hayku. Konnenuuu K.ITonnepa, U.Jlakatoca, T.Kyna, I1.®deitepabenna, M.ITonanu.

Conumonornyeckuii U KyJabTypOJIOTHYECKHI MOIXOJbl K HCCIEIOBAHUIO PAa3BUTUH HAYKHU.
[Tpobnema mHTEpHATN3Ma U 3KCTEpPHAIM3Ma B NOHUMAHMM MEXaHM3MOB HAyYHOW JEATENbHOCTH.
Konnenmun M.BeGepa, A.Koiipe, P.Meprona, M.Mankes.

2. Hayka B KyJbTYype COBPeMeHHO! HHBHIN3ALUH

TpaauLMOHATMCTCKUN U TEXHOT€HHBIM TUITBI IIUBUIN3ALMOHHOTO PAa3BUTUS U MX Oa3uCHBIE
LIEHHOCTH. L|eHHOCTh HAyYHOW pallMOHAIbHOCTH.

Hayka n ¢unocopus. Hayka u uckyccrBo. Ponb Hayku B COBpEeMEHHOM OOpa3OBaHUU U
¢dbopmMupoBaHuu JUYHOCTH. DYHKIMM HAYKH B KM3HU OOIIecTBa (HayKa Kak MHPOBO33PEHHE, Kak
[IPOU3BOJUTENBHAS U COLIUAJIbHAS CUJIA).

3. BO3HHKHOBEHHE HAYKH U OCHOBHbIE CTAAUH €€ HCTOPUYECKOM IBOIOLMH.

[Ipennayka u Hayka B COOCTBEHHOM CMBICIIE cJOBa. J[Be cTpaTeruu MopoKACHUs 3HAHUIL:
000011IeHrE TTPAKTUUECKOTO OMBITAa U KOHCTPYHMPOBAHHE TEOPETHUECKHX MOjeNeH, obecneunBaro-
IIMX BBIXOJ 32 PAMKH HAJIMYHBIX MCTOPHUYECKHU CIOKHMBIIUXCSA (POPM IMPOM3BOJCTBA U OOBIIEHHOTO
OTBITA.

KynbpTypa aHTUYHOTO TOJIMCa U CTAaHOBJIEHUE MEPBBIX (HOPM TEOpEeTUYECKON HAyKU. AHTHY-
Has JIOTMKa ¥ MareMaTuka. Pa3BuTue JOTMYECKMX HOPM HAy4yHOTO MBIIUICHHUS W OpraHu3anui
HayKH B CPEIHEBEKOBBIX YHUBEpPCHUTETax. Pojb XpUCTHAHCKON TEOJOTMM B M3MEHEHHMM CO3€plia-



TEJNBHOM MO3UIUHN YYEHOTO: YEJIOBEK TBOPEI ¢ MAJIEHBKON OYKBBI; MAHUMYJISIHS C MPUPOJHBIMU
00BEKTaMU — aIXUMHUS, aCTPOJIOTHS, Marus. 3arnajgHasi 1 BOCTOUHasl CPETHEBEKOBasl HayKa.

CraHoOBIIEHHE ONBITHON HAYKH B HOBOEBPOIEHCKOHN KynbType. DopmupoBanue 1aeanoB Ma-
TEMaTU3UPOBAHHOTO U OMBITHOTO 3HAHUS: OKcdopiackas mkona, Pomkep bakon, Yunbsam Okkam.
[Ipennocsliku BO3HUKHOBEHHUS SKCIIEPUMEHTAIBHOTO METOJA M €r0 COECIUHEHHUs] C MaTeMaruye-
ckuM onucanuem npuponasl. I'.I'ammneit, ®pencuc bakon, P.Jlekapt. MupoBo33peHdeckass poib
HayKH B HOBOEBPOIENUCKON KynbType. COLUOKYIbTYpHBIE IPEANOCHUIKM BOSHUKHOBEHUSI IKCIIEPU-
MEHTaJIbHOI'O METO/1a U €0 COEUHEHUS C MATEMAaTUYECKUM ONMCAHUEM IIPUPOBI.

dopmupoBaHre HAYKH KaK MPOGECCHOHATBHON NeATEIbHOCTH. BOSHUKHOBEHUE TUCITUTLIH-
HapHO-OPraHU30BaHHON Hayku. TexHonormdyeckue npuMeHeHus Hayku. @opmMupoBaHUE TEXHUYE-
CKHX HayYK.

CraHOBIJIEHHE COLMAIbHBIX U T'YMaHUTAPHBIX HayK. MUPOBO33pEHUYECKHE OCHOBAHMS COLIH-
JIbHO-UCTOPUUYECKOT0 UCCIIEA0BAHNUS.

4. CTpyKTYpa HAy4YHOI'0 3HAHMS.

HayuHoe 3HaHue Kak cllojKHas pa3BHUBaroIlasicsa cucreMa. MHOroodpasue TUIIOB HAyYHOI'O
3HaHUA. DOMIOUPUYECKUN U TEOPETUUYECKUN YPOBHU, KpUTEpUU UX paziauueHusi. OcoOeHHOCTH M-
MIUPUYECKOT0 U TEOPETUYECKOTO SI3bIKA HAYKU.

Cmpyxkmypa smnupuiecko2o 3Hanus. IKCIEpUMEHT U Habmonenue. CiiyJaifHble U cUcTeMa-
TUYeckue HaOmoaeHus. [IpuMeHeHne ecTeCTBEHHBIX 00BEKTOB B (DYHKIIMU MPUOOPOB B CUCTEMA-
TUYeCKOM HaOmoneHuu. [lanHble HAOMIOAEHHS KaK THUIl AMIUPUYECKOTO 3HAHMS. DMIUPUYECKUE
3aBHCUMOCTH U sMrupudeckue ¢axtel. [Ipouexypsr hopmupoBanus dakra. [Ipobiema Teopernde-
CKOI Harpy>keHHOCTH (paxTa.

Cmpyxkmypel meopemuueckoeo 3Hanus. IlepBUuHbIe TEOPETUUECKHUE MOJIEIU U 3aKOHBI. Pa3-
BUTasI Teopus. TeopeTuyeckne MOJEIN Kak 3J€MEHT BHYTPEHHEH opraHnuzauuu teopuu. OrpaHu-
YEHHOCTh THUIIOTETUKO-AECTYKTUBHON KOHLEMIMU TEOPETUUYECKUX 3HAHMU. POJIb KOHCTPYKTHUBHBIX
METO/IOB B J€AYKTUBHOM pa3BEPTHIBAHUM T€OPUH. Pa3BepThiBaHME TEOPUH KaK MpPOLIECCa PELICHUs
3anad. [lapagurmanbHeie 00pasnbl penieHns 3a1a4 B cocraBe Teopuu. [Ipobiembl reHesuca oopas-
10B. MaremaTtu3anus TeOpeTUYECKOro 3HaHus. Buabl MHTEprpeTailiy MaTEMaTUYECKOTO arnmnapara
TEOPUH.

Ocnosanus nayku. CTpykTypa ocHOBaHMU. Vneansl 1 HOPMBI MCCIIEIOBAHUS U UX COLUO-
KyJIbTYypHas pa3MepHocTh. CHucTema ujieaoB ¥ HOPM KakK CXeMa MeTOJ1a AESITEIbHOCTH.

Hayunas kaptuna mupa. Mcropuueckue ¢hopMbl HaydHON KapTHHBI Mupa. OYHKINH Hayd-
HOM KapTHUHBI MHpa (KapTHHA MUpPA KaK OHTOJIOTHA, KaK (popMa CHUCTEMaTU3allUM 3HAHUA, KaK HC-
clieIoBaTeNbCKas MPOrpaMma).

OnepanroHaJIbHbIE OCHOBAHUS HAyYHOW KapTUHBI Mupa. OTHOLIEHNE OHTOJIOTUYECKUX I10-
CTYyJIATOB HAYKH K MHUPOBO33PEHUYECKUM JOMUHAHTAM KYJIbTYPBL.

®dunocodckue ocHoBaHUS Hayku. Ponb dumocodpckux mael u MPUHIMIIOB B 0OOCHOBAHUHU
Hay4yHoro 3HaHus. Puirocopckue uaeu Kak 3BPUCTHKA HaAydHOro moucka. dunocodckoe 060cHO-
BaHUE KaK YCIIOBUE BKJIIOUEHUS! HAYUHBIX 3HAHUH B KYJIbTYpY.

5. luHaMHKa HAYKH KaK NPouece MOPOKAeHH HOBOI'0 3HAHUS.

Hctopuueckass M3MEHUYMBOCTh MEXAHU3MOB IMOPOXKACHUS HAYYHOTO 3HaHUs. Bzaumopei-
CTBHE OCHOBAHMI HAayKHd M ONbITAa KaK HAYaJbHBIM 3Tall CTAHOBIIEHUS] HOBOHM AucUUILIUHBL [Ipo-
6nema kinaccudukanuu. OOpaTHOe BO3/A€HCTBHE IMIUPUUYECKUX (PAKTOB Ha OCHOBAHUS HAYKH.

®opMupoBaHUE NEPBUUYHBIX TEOPETUUECKUX MOJIENEN U 3aKOHOB. Poiib aHanoruii B Teope-
TryeckoM moucke. [Ipoueaypsl 000CHOBaHUS TEOpETUUYECKUX 3HaHHWM. B3auMocCBsI3b JOTMKH OT-
KPBITHS U JIOTHKU 0O0OCHOBaHUS. MeXaHU3MbI PA3BUTHS HAYYHBIX TTOHSTUH.

CraHOBIIEHHE Pa3BUTON Hay4dHOM Teopuu. Kiaccnyeckuid M HEKJIACCUYECKUN BapHaHThI
¢dbopmupoBanus Teopuu. ['eHe3rc o0pas3IoB peuieHus 3aaay.

[TpoGnemHuble cutyanuu B Hayke. [lepepactanue yacTHbIX 3a71a4 B pobseMsl. PasBuTtue oc-
HOBaHUM HAYKHU O] BIUSHUEM HOBBIX TEOPHIl.

[Tpo6GiieMa BKITFOUEHUSI HOBBIX TEOPETUUYECKUX MPEJICTABICHUN B KYIbTYPY.

6. HayuyHble TpaaMUMU U HAYyYHbIe PeBOJIONMHU. THIIBI HAYYHOI PAlIMOHAJIBLHOCTH.



B3anmopencTerue TpaaunMii 1 BOZHUKHOBEHHE HOBOIO 3HaHMs. HaydHble peBOIOLMM Kak
nepecTpoiika OCHOBaHWM Haykd. [IpoOaemMbl TUIIOIOTHH HAayYHBIX PEBOJIONMA. BHYTpuaMCIIUTIIN-
HapHbIE MEXaHU3Mbl HAay4YHBIX PEBOJIIOLMNA. MeXAUCUMIIMHAPHbBIE B3aUMOJCICTBUS U "mapaaur-
MaJIbHble IPUBMUBKH" Kak (DaKTOp PEBOJIIOLMOHHBIX MpeoOpa3oBaHuil B Hayke. COLMOKYJIbTYpHBIE
MPENOCHIIKY TII00ATbHBIX HAYYHBIX peBojronuid. [lepecTpoiika OCHOBaHUI HAayKW M U3MEHEHHE
CMBICIIOB MHUPOBO33PEHUYECKHX YHHMBEpcaluil KynbTypsl. [IporHoctuueckas poib (puiaocodckoro
3HaHusA. Puocous Kak reHepalust KaTeropraabHbIX CTPYKTYP, HEOOXOIMMBIX JJIsi OCBOSHHS HO-
BBIX TUIIOB CUCTEMHBIX OOBEKTOB.

Hayunsle peBomronnu kak TOuku Ouypkanuu B pa3BUTHHM 3HaHUs. HemuHeiHOCTh pocra
3HaHuil. CeneKTHBHAs POJIb KYJIbTYPHBIX TpaIULUN B BBIOOpPE CTpaTerMil HAayyHOI'O pPa3BUTHUS.
[Tpobnema moTeHIaTbHO BO3MOXKHBIX UCTOPUN HAYKH.

I'moGanpHble PEBOMIOLMU U THUIBI HAYYHOM paluoHaibHOCTH. McTopHyeckas cMeHa THIIOB
Hay4YHOM pallMOHaJIbHOCTHU: KJIACCUUECKasl, HEKJIaCCUUECKasl, IOCTHEKJIACCUUECKasi HayKa.

7. Oco0eHHOCTH COBPEMEHHOI0 3Tana pa3BuTusi HayKu. [lepcneKTHBBI HAYYHO-TEXHUYECKOT0
nporpecca.

I'maBHBIE XapaKTEPUCTUKU COBPEMEHHOM, ITOCTHEKJIACCUYECKON HayKu. COBpEMEHHBIE NIPO-
neccel nudpdepeHuuanMu W UHTErpanuu  HaykK. CBS3b JUCHUIUIMHAPHBIX M MPOOJIIEMHO-
OpPUEHTUPOBAHHBIX HccaenoBaHuil. OCBOEHNE CaMOPa3BUBAIOIIUXCS "CUHEPreTUYECKUX'" CUCTEM U
HOBBIE CTpAaTErny HAyYHOro noucka. Poyib HeMMHEHHOW AMHAMUKY U CUHEPT€TUKU B Pa3BUTUU CO-
BPEMEHHBIX IPEJCTAaBICHUN 00 MCTOPUUECKU pa3BUBAIOIIMXCS cucTeMax. [ 100abHbINA 3BOIIOLUO-
HU3M KaK CHHTE3 3BOJIIOLIMOHHOI'O M CHCTEMHOr0 MOojAX0J0B. ['7100anbHBIA 3BOJIOLMOHU3M U CO-
BpeMEHHas Hay4Has kapTuHa mupa. COJNMKEeHue HAealoB €CTECTBEHHOHAyYHOI'O0 M COLHUAJIbHO-
rYMaHUTapHOro mno3HaHug. OCMBICIEHHE CBSA3€M COLMAIBHBIX M BHYTPUHAYUYHBIX IIEHHOCTEH Kak
yCJIOBHE COBPEMEHHOI'O pa3BUTHUs HayKH. BKitoueHne coluanbHbIX EHHOCTEN B Ipolecc BbliOopa
CTpaTerui MCCIENOBATENbCKON AesTenbHOCTH. Pacmmpenue stoca Hayku. HoBble aTndeckue npo-
O6nembl Hayku B KoHLe XX crosetus. [IpoGiemMa ryMaHuTapHOro KOHTPOJIS B HAayKe M BBICOKHX
TEXHOJIOTUSX. DKOJIOIMYECKasi U COLUAIbHO-T'YMaHUTapHas SKCIEPTU3a HAYYHO-TEXHUYECKUX IPO-
exToB. Kpu3uc nieana eHHOCTHO-HEUTPaIbHOIO MCCIeI0BaHUs U MpoliieMa 11ealoru3upOBaHHON
HaykH. DKoJIoruueckas 3Tuka U ee ¢unocodckre ocHoBaHUs. Puinocopusi pyccKoro KocMu3Ma u
yuenue B.U.Bepnanckoro o 6uocdepe, Texnocdepe u Hoochepe. [Ipodraembl 3K0oT0THIECKON ITH-
KM B coBpeMeHHoM 3anaanon punocoduu (b.Kammkort, O.Jleononba, P.ATtrdunsn).

[TocTHEKIaccuyeckas HayKa M M3MEHEHHE MHPOBO33PEHYECKMX YCTAaHOBOK TEXHOTEHHOMU
nuBuan3anuu. CIMeHTu3M U anTuciueHTu3M. Hayka u mapanayka. [louck HOBOro TMma IUBHIIH-
3alMOHHOTO Pa3BUTHUS U HOBbIE (YHKLIMU HAYKU B KynbType. HayuHas palinoHaibHOCTh M Mpolie-
Ma uajnora KyJabTyp. Poiib Hayku B IPe0JI0JIEHUH COBPEMEHHBIX TJ100aIbHBIX KPU3HCOB.

8. Hayka kak coumaJbHbIii HHCTHUTYT.
Pa3znuyHble MOIXO0JBl K ONPENENICHUIO COLMAIbHOIO MHCTUTYTa Hayku. McTopuueckoe pa3BuTHE
MHCTUTYLMOHAJBHBIX (hOpM HaydHOU nesTenbHOCTH. HayuHble cooOmiecTBa M MX HCTOPUYECKHE
Tunbel  (pecnybnmka yuyeHbIXx 17 Beka; HayyHble COOOIIECTBa 3MOXHM JIUCHUIUIMHAPHO
OpPraHU30BaHHOM HaykH; (POPMUpPOBaAHHE MEKIUCUUIUIMHAPHBIX cO00IIecTB HAyKu XX CTOJETHS).
Hayunbie mkosnbl. [logroroBka HaydHbIX KaapoB. VMcropuueckoe pa3BUTHE CIIOCOOOB TpaHCISALUU
HAy4YHBIX 3HAHUM (OT PYKOIMCHBIX M3JaHUI 1O COBPEMEHHOIO KoMmibploTepa). KommnbroTepusanus
HayKd W €€ coluanbHble TocienctBus. Hayka m skonommka. Hayka w Biacts. [IpobGiema
CEeKpPETHOCTH W  3aKphITOCTH  HayyHbIX HccienoBaHuid. [IpoGiema  rocyaapCTBEHHOTO
peryJupoBaHMs HAYKH.

Yacrb 2.®ni10codusi eCTeCTBEHHBIX HAYK
Dunocogckue npoonemol husuxu
1. MecTO (PM3MKH B CHCTeMe HAYK

EctecTBeHHbIe HayKu U KylnbTypa. EcTecTBO3HaHWe U pa3BuTHE TeXHUKHU. EcTecTBO3HaHUE
U coluanbHas Xu3Hb oOmectBa. Pusuka kak (yHIamMeHT ecrecTBO3HaHUSA. OHTOJIOTHYECKHUE,
AMUCTEMOJIOTMYECKHE U METOI0JIOTMUecKre OCHOBaHUS (pyHAaMeHTaabHOCTH Qu3uku. Crnenuduka
METOA0B (pu3nueckoro nozHanus. CBsa3b npoOieMbl GyHIAMEHTAIBHOCTH (PU3MKH C OMIO3UIHEN



PEAYKLIMOHU3M-aHTUPEYKIIMOHU3M. AHAJIN3 Pa3IUYHbIX TPAKTOBOK PEAYKIIMOHU3MA.

@Du3MKa U CUHTE3 ECTECTBEHHO-HAYYHOTO ¥ T'yMaHUTAapHOIO 3HaHUA. POJIb CHHEPreTHKH B 3TOM
CUHTE3E.

2. OHTOoJI0TMYECKHE TP00IeMbl (PU3UKH

[Tonsitue ontomoruu puU3N4ecKoro 3HaHusA. OHTONIOTHYECKUN CTAaTyC (PU3MUYECKON KapTHHBI
Mupa. OBOJIONMS (PU3NYECKON KapTHHBI MHUPAa UM HM3MEHEHHE OHTOJIOTHMM (PU3MYECKOIO 3HAHHUS.
MexaHuueckasi, 3JIEKTPOMarHiTHasE 1 COBPEMEHHAsi KBAHTOBO-PEJIATUBUCTCKAsI KAPTUHBI MUpa KaK
3Tarbl pa3BUTHs (PU3MUECKOrO O3HAHUS.

Yactunpl 1 mosis Kak (pyHIaMeHTaJ bHbIE aOCTPAKIMKU COBPEMEHHON (pU3MUecKoW KapTHHBI
MHUpa U IpodjeMa UX OHTOJIOIMYEecKOro craryca. OHTOJIOIMYECKHH cTaTyC BUPTYaJbHBIX YACTHII.
[TpoGnembr kmaccudukanyu (GyHIAMEHTATBHBIX YACTHIl. THIBI B3aUMOJCHCTBHI B (Qu3UKe U
npupoja B3aumoeiictBuil. CtanaapTHas MoJieNb (yHAaMEHTAIbHBIX YaCTHIl M B3aUMOJCHCTBUI U
€€ KOHLENTyalbHble TPYAHOCTU. PU3NYECKUI BaKyyM M IOMCKM HOBOW OHTOJoruu. Crparerus
MMOMCKOB (hYHIaMEHTAIBHBIX 00BEKTOB M Heu Oytcrpamna. Teopus ctpyH u “reopus Bcero” (TOE)
1 Ipo0JIeMbI UX 0OOCHOBAHHUS.

3. IIpo61eMbl NPOCTPAHCTBA U BPEMEHHU

[IpoGnema mpocTpaHcTBa U BPEMEHHM B KJIACCHMUECKOM MexaHuke. Poib KonmepHUKaHCKOH
CUCTEMBI MUpa B CTAaHOBJICHUM T'aJIWJICH-HBIOTOHOBBIX IIPEJCTABICHUN O npocTpaHcTBe. IloHATne
MHEpUUAIbHON cHCcTeMbl W npuHUMN uHepuuu [ammies. [Ipunuun otHocurensHOCTH [ammies,
npeoOpa3oBanus ["anuies ¥ NOHATHE KOBAPMAHTHOCTH 3aKOHOB MexaHUKuU. [loHsaTHe abcomoTHOrO
npoctpancTBa. Duiaocopckrue U PETUTHO3HBIE TPEANOCHUIKH  KOHIENIHHA  aOCOOTHOTO
IIPOCTPAHCTBA U MPOOJIEMa €€ OHTOJIOIMYECKOI0 CTaTyca.

Teopernueckue, SKCIEPUMEHTAJIbHbIE W METOJOJIOTUYECKUE IPENNOCHUIKM H3MEHEHUs
rajInIe-HbIOTOHOBCKUX IPEICTaBICHUM O IPOCTPAHCTBE M BPEMEHM B CBS3M C IEPEXOJOM OT
MEXAHUYECKOU K JJIEKTPOMArHUTHOM KapTUHE MUPA.

CneuuanpHas u obmas teopun oTHocuTenbHOcTH (CTO u OTO) A.DiHmTeiiHa Kak
COBPEMEHHBIC KOHIICTIIMU TIpocTpaHcTBa M BpeMeHH. CyOcTaHIMambHasT H  PEIUOHHAS
KOHLENIUHU IPOCTpaHCTBA U BpeMeHHU. CTaTyc pessiIMOHHON KOHLENIMY IPOCTPAaHCTBA U BPEMEHHU
B CTO. IloHaTne 0 €OMHOM MPOCTPAHCTBEHHO-BPEMEHHOM KOHTHHYyymMe ['. MuHKOBCKOrO.
PenaruBuctckue 3pQexTsl cokpalieHus IJIUH, 3aMeUIEHUS BPEMEHH U 3aBHCUMOCTH Macchl OT
CKOPOCTH B HMHEpPLUAIbHBIX CHUCTEMaX OTCYeTa. AHaIU3 posid HaOIIoAaTeNs B PENSATUBHCTCKON
¢dusuke.

TeopeTnueckre, METOIOJIOTMUECKUE U ICTETUYECKUE Mpeanochliku BosHUKHOBeHUs OTO.
Ponp npuHOMIIA SKBUBAJIEHTHOCTH HWHEPUMOHHOM u rpaBurannoHHod macc B OTO. Craryc
CyOCTaHIMaNbHOM W peISIMOHHOM KoHuenuuil mnpoctpaHcTtBa-BpeMeHn B OTO. IIpobGiema
B3aMMOOTHOLIEHHS] ITPOCTPAHCTBEHHO-BPEMEHHOIO KOHTMHYyMa M TPaBUTAlMOHHOTO IIOJI.
[IpocTpaHCcTBO-BpEMS U BAKYYM.

Konuenmus reomerpuzanuu (U3MKU Ha cCOBpeMeHHOM sTane. IloHsATHe KaauOpOBOUHBIX
nosieil. MHTepmperanuss B3aMMOJEMCTBHI B  paMKax TEOPUM KaIUOPOBOYHBIX  MOJEH.
Tononoruueckue  CcBOMCTBa  NPOCTPAHCTBa-BpeMEHM M (yHIAMEHTalbHble  (U3NYECKHe
B3aUMO/ICHCTBUS.

4. IIpoGJieMbI feTEPMUHU3MA

Konuenmnus nerepMuHu3Ma M €€ pojib B (PU3MYECKOM TO3HaHWM. JleTepMHHU3M U
OPUYMHHOCTb. Jluckyccun B (Quiocopuu HAayKH IO IMOBOJY XapakTepa NPUUYMHHBIX CBS3EH.
Kputnka JI.FOMOM npuHIHIIA NMPUYMHHOCTH KaK MOPOXKAAKOUIEH CBA3U. [IpUYMHHOCTE M 3aKOH.
[TpoTuBOMOCTaBIEHNE IPUUMHHOCTH U 3aKoHA B paboTtax O.Konta. Kputuka xonueniuu Konra B
paborax b.Paccena, P.Kapnana, K.[lonnepa. Mnes cymecTBoBaHusI JBYX ypOBHEM NPUYMHHBIX
CBSI3€H: HaIVIAHAs U TEOpeTUYecKasi IPUIMHHOCTD.

[TpuunHHOCTE M 1enecooOpa3sHocTh. Terneonoruss U TeneoHoMusM. llpuynHHOE U
¢byHK1IHOHATBHOE OOBbsicHeHHe. Bkiiaa napBuHU3Ma M KUOEPHETUKU B JIEMUCTU(DUKALIMIO MOHATHUS
uenu. [ToHsTre nenu B CHHEpPreTUKe.

[TonsiTHE “CBETOBOro KOHYCa” M PEISTHUBUCTCKAs MPUUYUHHOCTD. [Ipo0ieMsl neTepMuHU3Ma



B KJaccuueckoi ¢usuke. KoHrenus oqHo3HauHOrO (KECTKOro) AeTepMuHu3Ma. CTaTUCTHYECKUE
3aKOHOMEPHOCTH M BEPOATHOCTHBIE paclpelesieHus B KiacCHuuecKou ¢usnke. BeposTHOCTHBIH
XapakTep 3aKOHOMEpHOCTeH MuKpomupa. CTaTyc BEpOSTHOCTH B KJIACCUYECKOM M KBaHTOBOM
¢busuke. Konuenuus BEPOSITHOCTHOU NPUYUHHOCTH. [TonmepoBckas KOHLIeTIHUS
MPEPaCHOIOKEHHOCTEH U JWiIeMMa JAeTePMUHU3M- WHAEeTepMUHU3M. Jluckyccuu mno mpobiemam
CKPBITBIX IMapaMETPOB U TIOJHOTHI KBAHTOBOM MexaHUKH. DUIOCOPCKUN CMBICT KOHIIETHUN
nononHurenbHocty H.bopa u npuninuna neonpenenenHoctu B.Ieiisenoepra.

W3meHneHue mnpencTaBieHUN O xapakTepe (PHU3MYECKHX 3aKOHOB B CBSI3U C KOHIEMIHEH
“BoJBIIOro B3phIBA” B KOCMOJIOTUU U C (POPMHPOBAHUEM CHUHEPTeTHKH. [I[pHUMHHOCTD B OTKPBITHIX
HEPABHOBECHBIX IMHAMUYECKUX CHCTEMaX.

S. Ilo3HaHUe CJIOKHBIX CHCTEM U PU3HKA

Cucremusbie uneu B ¢usmke. Ilpencrasienue o ¢puznyeckux o0ObeKTax Kak cUcTemax. Tpu
TUIIA CHUCTEM: IPOCThIE MEXAHHMUYECKHUE CHUCTEMBI; CHCTEMBbI C OOpaTHOW CBSI3bI0; CHUCTEMBI C
camMopa3BUTHEM (CAaMOOPTaHU3YIOIIUECS CUCTEMBI).

[TpoTuBOpeune MeEXay KIACCHUYECKOW TEPMOAMHAMHKOW W JBOJIOIMOHHOW OHOJOTHEH U
KOHLIETIIIMS ~ CaMOOpraHu3aluu.  TepMOJMHAMHMKA  OTKPBITBIX  HEPABHOBECHBIX  CHUCTEM
W.IIpuroxunna. CraTyc NOHATHS BpPEMEHH B MEXAHMUYECKUX CUCTEMaX M CHCTEMax C
camopasutueM. HeoOpaTuMoCTh 3aKOHOB MPUPOABI U “‘cTpenia BpeMeHn . CUHepreTuka Kak oJuH
U3 MCTOYHHMKOB JBOJIIOLIMOHHBIX UAEH B (usuke. J[eTepMUHUPOBAHHBIA XaoC M 3BOJIOLHUOHHBIE
poOJIEMBI.

6. IIpod/ieMa 00bEeKTMBHOCTH B COBPEeMEHHOI (PU3UKe

KBaHnTOBass MexaHuMKa M  IOCTMOJIEPHUCTCKOE OTPULIAHME MCTUHBI B  HayKe.
HeonHO3HAYHOCTh TEpMHHA “O0BEKTHBHOCTH 3HAHHS: OOBEKTUBHOCTh KakK ‘‘O0BEKTHOCTH”
onucaHus (ONMUCAaHHE PeaTbHOCTU O€3 OTCHUIKM K HaONIOAATeNI0); U OObEKTHBHOCTh B CMBICIIE
a/IeKBaTHOCTU TEOPETUUECKOT'0 ONUCAHUS AEHCTBUTEIBHOCTH.

[Tpo6ieMaTHYHOCTh TOCTHKEHHUS “O0BEKTHOCTH OIUCAHUS M PEAU3yeMOCTb MOJyUYeHUs
3HAHUS, aJI€KBaTHOT'O JIEHCTBUTEIILHOCTH.

TpyAHOCTH AOCTHXXEHUS OOBbEKTHBHO MCTUHHOTrO 3HaHUs. “HemoomnpeneneHHOCTh” Teopuu
SMIIMPUYECKUMH JAaHHBIMM W BHEIMIIMPUYECKHE KPUTEPUM OLIEHKM Teopuil. ‘“Teopermueckas
Harpy»eHHOCTb” SKCIIEPHUMEHTAJIbHBIX TAHHBIX U TEOPETHUECKU HEUTPAIbHBIH S3bIK HAOII0ACHUS.

Ponb conuanbHbIx (akTOpOB B TOCTHKEHUU UCTUHHOTO 3HaHMs. KpuTuueckast Tpaauuus B
Hay4YHOM COOOILECTBE U yCIOBUE TOCTHXEHU 00beKTUBHO McTuHHOTO 3HaHud (K.Ilonmep).

7. ®u3zuka, MaTeMAaTHKA U KOMIIbIOTEPHbIe HAYKH

Ponp mMaTemaTuku B pa3BuTHM (u3MKU. MaremaTuka Kak s3bIK (u3MKu. MaremaTuyeckue
MeTonbl M (OpMHUpOBaHME HAy4YHOro 3HaHMs. Tpu dTama MaTeMmaTU3alMd  3HAHUS:
(eHOMEHOIOrMYeCK i, MOJIeNbHBIN, (PyHIaMEHTaIbHO-TEOPETUUECKUH.

“KosBostonust’” BEIYUCTUTENBHBIX CPEICTB U HAYYHBIX METO/IOB.

[Tonsatne wuHQoOpMamMKu: TeHEe3UC U COBPEMEHHblE MOAXOJbl. Marepus, »>Heprus,
nH(popmalyg Kak QyHIaMEHTaJIbHbIE KaTETOpUHU COBpeMEHHON Hayku. [IpoGnema BKItOYaeMOCTH
MOHATHUS HH(pOpMAIMU B (PU3NUYECKYIO KapTUHY MHpa. CBA3b HHPOPMALIUU C TIOHATHEM SHTPOIHUH.
[Ipobnema omnucanus HWHOOPMALMOHHO OTKPBITHIX cucTeM. KBaHTOBBIE KOppensuuu U
uHpopManus.

P.®eitHMaH 0 BO3MOKHOCTH MOJENUPOBaHMs (PU3UKK Ha KoMmIbloTepax. OrpaHuyeHus: Ha
MOJIETMPOBAHUE KBAHTOBBIX CHUCTEM C IIOMOIIBKO KJIACCHUYECKOro KoMmblorepa. Ilonsatue
KBAaHTOBOTO KOMIIbIOTEPA. BerumcnurenbHble MamuHbl U npuHoun Yepua-Teropunra. KBantosas
TeopHst cI0XKHOCTH. CBsI3u Mex 1y puHIMIoM Yepua-TriopuHra u paszzenaMmu pU3UKH.

Yacte 3. UcTopus Hayku
HUcropus puzuku
1. BBogHasi yacth

Harypdunocodckue kopau ¢uszuku. Ousuka B CUCTEME €CTECTBEHHBIX Hayk. Dusuka u
TEXHHUKA. DKCIEPUMEHT U Teopus. PU3NYeCcKue SIBICHUS, 3aKOHBI IPUPObI U MPUHIMIBI GUZUKH.
MaremaTnueckue CTpyKTypsl ¢uszndeckux Teopuil. @usuka u guinocodus. MHCTUTYHMANH3AIMA



¢usuku. Hayunoe coobmiectBo (U3MKOB. MeETOH0JI0rMYECKHe MOAXObl K M3YUYEHHUIO PAa3BUTHUSA
(GU3MKN: KapTUHBI MUpPA, UCCIIEI0BATENIbCKIE TPOTrPAMMBI, HAYYHbIE PEBOIOLUH.
2. loknaccuyeckas (pu3nKa

2.1. ®usnveckue 3HaHusA B AuTHYHOCTH. OT HaTypdmiocopuu K cTaTuke Apxumesa u reo-
LEeHTpHYecKou cucreme [lronemes.

OBOJIIOLIMS MPEACTABICHUI O MPUpPOJE U €€ NepBOHAYajgax y JOCOKPATUKOB. AHTUYHBIC
aromuctsl (JleBkunm, Jlemokput, Dnukyp, Jlykpenuii Kap). [Tudarop u Ilnaton — npoBo3BecTHH-
KM MAaTeMaTH4eCKOro ecrecTBo3HaHusa. @u3nka u kocMmonorus Apucrorens. EBkinua u ero «Haua-
nay. Apxumen u ['epoH AneKkcaHIpHIICKUI: 3aKOHBI pblyara U TUAPOCTATUKH, MSTh IPOCTHIX Ma-
muH. [Ipob6nema n3mepenus Bpemenu. Ontuka EBknnma, Apxumena, 'epona AnekcaHIpuicKOro u
IItonemes. I'eonentpudeckas cucrema mupa Iltonemes.

2.2. ®uzuka Cpegnux BexoB (XI-XIV Bg.).

VYnanok eBponeiickoil Hayku. OCBOGHHE aHTHYHOTO 3HAHHS apaOCKON HAyKOH: CTaTWKa M
y4eHue 00 ynenabHbIX Becax (anb-bupyHu, aiib-Xa3uHu u Ap.), oNTHKA (AJIbXa3eH U Jp.), CTPOCHHUE
BeulecTBa (ABeppoac). BiausHue apaboB Ha Bo3zpakaaroutytocs espomneiickyro Hayky XI-XIII Bs.

Bo3nuknoBenne ynuepcutetoB. Ctatuctuka B counHeHusax Mopnana Hemopapus. Kune-
MaTudeckue uccienoanus Y. ['eiitcoepu u T. bpanBapauna (MOHSATHE CKOPOCTH HEPABHOMEPHOTO
nBukeHus), a Takke Y. Okkama u XK. bypuaana (koHuenius ummeryca u npodiemMa OTHOCUTENb-
HocTU JBUkeHMs ). YueHue o cBere (P. ['poccerecr, P. bakon, O Burenmii).

2.3. ®usuka B 510Xy Bo3poxaeHus U KOMEepHUKAHCKasi peBOJtonus B acTpoHomuH (XV —
XVI BB.).

Bo3poxaeHnue KylbTypHBIX LEHHOCTEH aHTUYHOCTU. DEHOMEH rymMaHu3Ma U €ro CBs3b C
no3HaHueM npupoabl. COMMKeHne HHKEHEPHOTO JIeIa U €CTECTBEHHBIX HAYK.

Ouznyeckue OTKPHITHS, MEXaHUKa U u300pereHus: Jleonapao na Bunum (3aKOHBI TpeHUS,
SIBJICHUSI KalMJUIIPHOCTH, (POTOMETpHS U TeOMEeTpHYecKasi ONTuka u T. 1.). CTaTuka ¥ TUAPOCTaTH-
ka C. CreBuna. H. Tapranesa, /[x. benenertu u ap. — npenlecTBEHHUKU TaIHIEEBCKOTO YUEHUS O
neuwxeHnn. Coznanne H. Konep-HUKOM relMoneHTpUYEcKOM CUCTEMBbl MUpa — BaXkKHasl MPeAro-
chUIKa HayyHou peBomtouuu XVII B.

3. Hayunas peBoiionusi XVII B. 1 e€ BepuinHa — Kj1accuuyeckasi
MexaHnka Herorona

3.1. IloAroTOBUTENBbHBIN, TPETHHIOTOHOBCKUN TTEPHO/I.

KemnepoBckue 3akoHbl ABMXKEHMS IutaHeT. Mexanuka I'. anunes. Meton MBbICIEHHOIO
SKCIIEPUMEHTA. 3aKOH MaJieHus TeJ, MPUHLIUIB UHEPIUH M OTHOCUTEIBHOCTH, Mapaboiandeckast
TpaeKTopusi IBMKEHUs cHapsga. ['anunelt — HabmonaTtens u skcnepumentarop. Ilponecc INamu-
nes. Meroponorus Hayku B counHeHusx @. bakona u P. Jlexkapra. Kapre3nanckas kapTuHa Mupa u
BkJsaa JlekapTa B (pu3uKy. AKaJleMUH — OCHOBHAs (hopMa MHCTUTYLMAIU3AMU HAYKH.

Mexanuka X. ['oliredca. JluHaMuka paBHOMEPHOTO KPYroBOTO JBIMXKEHHS, (popmyrna 1eH-
TpoOEKHON cuibl. MasTHUKOBBIE 4yachl. 3aKOHBI COXpaHeHHs. Teopus (PU3NYECKOrO MasTHHKA.
Teopus ynpyroro ynapa.

OcnoBuble noctkenus ¢puszuku XVII B. UccnenoBanus Y. I'mnb0epra B 006JacTH 31€KTpH-
yecTBa M MarHeTusMma. ['eomerpuueckas ontuka Kemnepa, B. CHemnnyca u [lexkapra; npuHIMI
I1. ®epma. Koneunoctr ckopoctu cBeta (O.Pémep). HabGmrogenuss mudpakuuu cBera
(®. I'pumanbau, P. I'yk). Yuenue o mycrote, mHEeBMaTHKa, ydeHue o razax u termiore (O. ['epuke,
3. Toppuuennu, b. [Tackans, P. boitns u ap.).

3.2. Coznanne HprOTOHOM OCHOB KJIACCUYECKON MEXaHUKH.

«MaremaTnueckue Hayasia HaTypaibHOU (unocodpun» Herorona. Ilyres HpioToHa K co3na-
Huto «Hauany. Crpykrypa «Hauany. [lpeacraBieHue o mpocTpaHCTBE W BpeMEHH (a0COJFOTHBIE
MIPOCTPAHCTBO M BPEMsi, CHMMETPHH MPOCTPAHCTBA U BPEMEHH, NMPUHIIUI OTHOCUTENBHOCTH). Tpu
OCHOBHBIX 3aKOHA HbIOTOHOBCKOM MEXaHUKHU. 3aKOH BCEMUPHOTO TATOTEHUsI U HEOeCHasi MEXaHHUKa.
BriBon 3akoHoB Kemnnepa. Mecto 3akoHOB coxpaHeHus B cucreMe Hprorona. HeroToHOBCKas koc-
Mmosorud. I'eomerpuyeckue u nuddepeHnnanbHo-aHaIuTHIecKue GOpMYyJIUPOBKU 3aKOHOB MeXa-
nuku. Brian I'. JleitOanna B Mexanuky. Ontrka HeioToHa.



3.3. TpuyMd HBIOTOHHMAHCTBA W HaKOILUIeHHE (PU3UUYECKUX 3HAHUU B Bek [IpocBemienus —
XVIII B.

Bocnpustue mexanuku HproTOHa B KOHTHMHEHTanbHOM EBporie. AHaIMTUYECKOE pa3BUTHE
mexanuku: ot JI. Ditnepa u XK. Jlamam6epa no XK. JI. Jlarpamxka u Y. P. T'amunsrona. Co3ganue
ocHoB ruapoaunamuku (JI. Ditnep, 1. bepuymnu, Janambep). Ycnexu HeOeCHOM MEXaHHKH, OCO-
oenno B tpynax Il. C. Jlarumaca. IIpenBocxumienue uaen “u€puuix aeip” x. Mudenom u Jlamma-
coM, a Takxke 3(pQeKTa OTKIOHEHHS JIyya CBETa, MPOXOAIIEro okoino maccuBHoro tena (U. I'. ¢pon
3onpaHep). Kiaccuko-mMexaHuwdeckas KapTuHa Mupa (IporpamMma ‘“MOJICKYJISpHOW MEXaHUKH
Jlannaca).

HccnenoBanue eKTpUYECTBa U MarHETU3Ma — Ha IIYTH K KOJIMYECTBEHHOMY 3KCIIEPUMEH-
Ty (I'. PuxMmamn, I'. KaBengum, O. Kynon). @nronaneie U 3QUpHBbIC MPEACTaBICHUS 00 AJIEKTpUde-
ctBe b. ®panknuna, ®. Onunyca, M. B. JlomonocoBa u JI. Diiniepa. “lI'anbBaHU3M” U SIBJICHUE
anekTpuyeckoro Toka (JI. 'ansBanu, A. Bonbra, B. B. Iletpos).

Pa3BuTHE OCHOBHBIX MOHATHI YYEHUS O TEIUIOTE; MPEACTABICHUE O TEIUIOPOJIE U KHHETHY -
ckoil npupoze temnotrel (M. B. Jlomonocos, [x. bk, A. JlaByasse). KopnyckymspHas ontuka: ot
Herotona no Jlamnaca. DiaeMeHTHI BOTHOBBIX MpEACTaBIeHUH 0 cBeTe (Ditnep).

4. Knaccuveckasi Hayka (X1X B.)

4.1. Hauano ¢opMupoBaHus KIacCU4eckoi (PU3MKH HA OCHOBE TOUYHOTO AKCIEPUMEHTa, (he-
HOMEHOJIOTMYECKOT0 TI0IX01a ¥ MareMaTuieckoro anaimmsa (1800-1820-¢ rr.).

[Taprkckasi moUTEXHUYECKas IMIKoa — AeTuile Benukol dpaHily3ckoi peBONIOIUHN U JIH-
Jep MaTeMaTUKO-aHATUTHYECKOTO moaxoaa kK ¢usuke. BomHoBas Teopust cBera O. Openens (e€
pasButue B padorax O. Kommn). Dnexrpoaunamuka (ot X. Opcrena k A. M. Ammepy). Teopus Ten-
nonpoBogHocTH XK. @ypre. Teopus temnosbix Mamuu C. Kapuo. KimroueBast konuenius @ypre —
¢busuka kak Tteopus nudpdepeHIHaNbHbIX YPaBHEHUNH ¢ YaCTHBIMHM MPOU3BOAHBIMU 2-TO TMOPSIIKA.
OcBoenmne (paniysckoro onsita B ['epmanuu (I'. C. Om, @p. Heiiman u np.), bpuranuu ([x. I'pun,
VY. Tomcon u ap.), Poccuu (H. U. Jlo6auesckuii, M. B. Octporpanckuii u ap.). DopmupoBanue Qpu-
3UKHU Kak HayuyHou auciuruinabl B Poccun (ot 3. X. Jlenna no A. I'. Cronerosa).

4.2. Enunas noneBasi TeOpus 3JIEKTpUUECTBa, MarHeTu3ma u cseta: ot M. ®apages k Jx.
K. Maxkcsemry (1830-1860-¢ rr.).

Hakonnenue 3Hanuii o0 snexTpuuectBe U MmarHetusme B 1820-1830-e rr. (k. I'enpw,
M. @apaneit, 2. X. Jlenn, b. C. SIxobu u ap.).

dapanieeBckas mporpaMma cCHHTe3a (PU3MUECKUX B3aWMOJICHCTBUI Ha OCHOBE KOHLEMIIMU
onuskonencTBus. OTtkpbiTue dapaneeM sneKTpoMarHuTHOM MHAYKUUU. CUIIOBBIE JIMHUU U Hes
nons y @apanes. DNeKTpoJMHAMUKA JalbHOJACHCTBUS U €€ KOHKYPEHLIUs ¢ IpOrpaMMoi On3Ko-
nevicteus (B. Bedep, ®@. Heiiman, I'. ['enbmronbil 1 ap.). ['eHe3nc Teopuun 3MeKTpOMarHUTHOTO T10-
11 MakcBemna. YpaBHenuss MakcBemia. DJIeKTpOMarHUTHBIE BOJIHBI M AJIEKTPOMAarHUTHas TEOPUs
ceta. [IpencraBienue o JoKalIu3alMy U MOTOKE dHEPruu 3nekrpoMarautHoro noius (H. A. Ymos,
JUk. IToitHTHHT 1 Ap.). OnbiTel I'. 'epia ¢ 3meKTpOMarHUTHBIME BOJTHAMHU M JIpyTHE SKCIIEPUMEH-
TaJbHbIE MMOATBEPKIECHUS Teopuu (B yacTHOCTH, oOHapyxeHnue I1. H. JleGeneBsiM cBeTOBOrO 1aB-
nenus). Cummerpuunas ¢opmynupoBka ypaBHeHMid MakcBemna I'. I'epuem u O. XeBucaitnom.
Nzobperenue panuo (A. C. ITonos, I'. Mapkonn).

4.3. ®u3nKa TEIUIOBBIX SBJICHUN. 3aKOH COXPAHEHUs DHEPrUU U OCHOBBI TEPMOJUHAMUKU
(1840-1860-¢ rr.).

OTKpBbITHE 3aKOHA COXPAHEHUS YHEPTUM KaK COOTHOLIEHMS SJHEPI€TUUECKON IKBUBAJIEHTHO-
CTH BceX BHUJIOB JBWXeHHS U B3aumopeicTsus ([x. I1. Jxoyns, I'. 'enpmromnsir u P. Maiiep, 1840-
e rT.). Beenenue Y. TomcoHoMm abcomoTHOM mkanel Temieparypbl. Coenqunenue uneit C. Kapao ¢
KOHIEMNIMEeH COXpaHEeHHs DJHEPrMM — pOXKJIEHHE TepMoAuHaMHuKu B pabotax P. Kmaysmyca,
VY. Tomcona u Y. Pankuna (1850-e rr.). Bropoe Hauano TepMOAMHAMUKY JUIsI OOpATHUMBIX U HEOO-
paTUMBIX MPOIIECCOB, MOHATHE PHTPONUH U MpodieMa “rerioBoi cmeptu” Beenennoit. Ilocneny-
Iolllee pa3BUTHE TEPMOJMHAMUKU: XUMHUEcKas TepMmoaumHamuka J[x. Y. I'ub0ca, Tperbe Hawaio
tepMoauHamuku B. HepHera 1 35eMeHTsl TepMOIMHAMUKHY HEPABHOBECHBIX MPOLIECCOB.



4.4. ®u3nka TemnoBbIX ABICHUN. KuHeTnueckas Teopus ra3oB M CTaTUCTUYECKAs MEXaHUKA
(1850-1900-¢ rr.).

Kunernueckas teopus razos Knaysunyca u Makcsenna (1 ux npeamectseHHukH). Coznanue
OCHOB CTaTUCTHUYECKON MEXaHWKH: pacnpeaeineHue MakcBemia — bonbpliMaHa, OT MOMBITKH MeXa-
HUYECKOTO OOOCHOBaHMs 2-TO Hayaja TEPMOJAWHAMHKH K €ro CTaTHCTUYECKOMY OOOCHOBAHUIO
bonbimanom. Kunernueckoe ypaBuenue bonbliMana. Pa3Butue cratuctuueckoil mexaHuku ['uo-
6com. Teopuss BpOyHOBCKOTO OBMXKEHUS M JOKA3aTENbCTBO PEATHLHOCTH CYIIECTBOBAHHS aTOMOB
(A. DuitamTeitn, M. CmonyxoBckuid, JK. [leppen). Dproauueckas rumnore3a u e€ pasButue B XX B.
Cratuctudeckas usmka.

5. HayuHasi peBoJiiouusi B pusnke B nepBoii Tpetu XX B.
U eé BepIINHA — KBAHTOBO-PEJSITUBHCTCKHE TEOPUH

5.1. DKCepuMEHTAIBHBIA MPOPHIB B MUKPOMUP; KPU3UC KIIACCUYECKON (PUBUKH; DIEKTPO-
MarHMTHO-TOJIEBasi KapTHHA MUDA.

JlaBuHa SKCIIEPUMEHTAIBHBIX OTKPBITUN: PEHTIC€HOBCKHUE JIY4M, PaJUOAKTHUBHOCTb, DJIEK-
TpoH, 3Pdexr 3eemana (B. K. Penrtren, A. bekkepens, [[x. Tomcon, M. Ckmanosckas-Kropw,
I1. Kropu, D. Pesepdopn u np.). Kpusuc knaccuueckoit Qusuku: mpobieMbl 3(UPHOTO BeTpa
(A. Maiikenscon, X. A. Jlopenn, [Ix. Outipkepanba U ap.), pacupeieieHUs SHEPTUU B CIIEKTPE
yépuoro tena (B. Bun, O. Jlrommep, . [Ipuncreiim, I'. Py6enc, @. Kypnbaym, M. [1nank), cratu-
CTHYECKOTO 000CHOBaHUs 2-To Havana tepMmoauHamuku (bombsiimMan, I'u60C u 1p.); KpUTHKA Kitac-
CHUKO-MeXaHu4eckor kapTuHbel mupa (D.Max, II. lrorem, A.Ilyankape). DnekTpoHHash Teopus
X. A. JlopeHna u 3IeKTPOMAarHUTHO-TI0JIEBAsI KAPTUHA MUDA.

5.2. KBanroBas Teopus uzinydenus M. [lnanka. CBeroBbie kBaHTHI A. Diinmreiina (1900-e
IT.).

[IpenpicTopusi: moOHATHE aOCONIOTHO YEPHOrO Tena, 3aKOHBI TEIUIOBOTO H3IIyYeHUs
(I'. Kupxrod, U. Ctedan, JI. Bonbuman). [IpoGnema pacipeieneHus SJHEPIUU B CIIEKTPE H3ITydeHHs
abcoMOTHO Y€PHOTO Tena U €€ CBEeTOTEeXHUYECKHE UCTOKU. [IepBbie MOMBITKU pelIeHus POoOIEMbI:
dopmyiel B. A. Muxenscona, B. Buna, JIx. Penes, M. [Inanka. KBanToBas rumore3a [lnanka; mo-
ctosiHHas [lnanka; miaHKOBCKUM 3aKoH u3nydeHus. CBETOBbIe KBAHTHI DUWHINTEHHA W KBAaHTOBAs
teopust porodadpdexra. OTKpbITHS DUHIITEHHOM KOPIYCKYISIPHO-BOJIHOBOTO JAyaln3Ma Jjisl CBETa.
BBenenne NOHATHS MHIYLMPOBAHHOTO H3Jy4eHHMsS M BBIBOJ Ha ero ocHoBe (opmynsl ITnanka
(OHHIITENH): BaKHOE 3HAYSHHUE ITOTO MOHATHUS JIJISI KBAHTOBOU SJIEKTPOHUKH.

5.3. CneunanbHas Teopust oTHocuTenbHOCTH (1900-¢ TT.).

Coxkpamenne Outiypkepanbaa — Jlopenna u npeodpazoBanust Jlopenima, A. [lyankape u
OnuHmreitna (1904-1906 r1.) — co3znanue QyHIaMeHTa ClEHUaTbHON TEOpUHU OTHOCHTEIBHOCTH.
3aBeplieHre TeOpUH DNHIITEHHA: aKCHOMaTHKa TEOPUH, OlepalliOHaIbHO-U3MEPUTENbHAS U PeIsi-
TUBUCTCKasi TPAKTOBKA TEOPHUHU, OTKa3 OT 3pupa. DKCIEPUMEHTATIbHOE MOATBEPXKIEHHE TEOPUU OT-
HocuTenbHOCTU. YeTsipéxMepHast GpopmynupoBka Teopun I'. MunkoBckuM. PenstuBucrckas nepe-
CTpOMKa Ki1acCu4ecKoi ¢pu3uku. Bo3HUKHOBEHHE HA OCHOBE TEOPUU OTHOCUTEIBHOCTH T€OPETUKO-
MHBAapUaHTHOI'O MOJX0/a.

5.4. O0mast Teopusi OTHOCUTENBHOCTU. PensTuBucTcKas kocMmonorus. IIpoekTsl reomeTpu-
geckoro moyieBoro cuaTe3a ¢puszuku (1910-1920-¢ rr.).

[Tonoxenue B Teopun TsArorenus Ha pyoexke XIX m XX B. IlpuHIUN 3KBUBaNIEHTHOCTH
OWHIITENHA, OCHOBaHHBIA HA PEJSITUBUCTCKOM HCTOJIKOBAHWH PAaBEHCTBA MHEPTHOM M I'PaBHUTAIIU-
OHHOM Macc.

TenzopHo-reomerprueckas KOHUENUS rpaBuTaiu. OTKpbITHE 00LIEKOBApUAHTHBIX ypaB-
HEHUI TPaBUTALIMOHHOTO MOJII — 3aBEPIIEHHUE OCHOB TEOPUHU. BO3HMKHOBEHHUE PEISITUBUCTCKOU
KocMmoJioruu: ot A. DiiHmtelHa 10 A. A. @pun-mana. [locnenyromiee pa3Butiue Teopun (TpaBuTa-
IIMOHHBIE BOJIHBI, 3aKOH COXpaHEHHUs YHEPrUU-UMITYJIbca U TeopeMbl D. Hetep u ap.) u e€ skcnepu-
MEHTaJIbHOE ToATBepXKAeHUE (A. DAAUHTTOH | JIp.).

IIpoeKThl eMHBIX TEOPHUl MO, OCHOBAaHHBIE Ha HJee IeoMeTpU3aliu (PU3MUECKUX B3au-
MojelcTBUi, U ux Heynauu (teopuu I'. Beins, T. Kamynel, A. DiiHmTeliHa). DBpUCTHYECKOE 3HA-
YEHHE €UHBIX TEOPUI TOJIS.



5.5. KBanToBas Teopus atoma Bogopoaa H. bopa u e€ o6o0mienne
(1910-1920-¢ rr.).

CepuainbHble CIIEKTPBHl U PaHHUE MOJENIU CTPYKTYphl atoMoB. OTkpeiTHe 3. Pezepdoprom
siepHOTO cTpoeHusa aromoB. KBaHToBas Teopus atoma Bojopoaa bopa. IlpuHuun cooTBeTrcTBUs
Bbopa. KBanToBsie ycinoBust bopa — A. 3ommepdensaa. O0bsicHEHNE ONTHYECKUX U PEHTICHOBCKUX
CHEKTPOB aTOMOB. [1onbITKH OOBSICHEHHSI IEPUOANUYECKOI cucTeMbl 35ieMeHToB. [Ipunnun 3anpera
B. ITaynu u cnuH anektpoHa. TpynHoctu Teopuun. KBaHTOBas Teopus AMCHEPCHM U THUIIOTE3a
H. bopa, X. Kpamepca u [Jx. CiiaTepa 0 CTaTUCTUYECKOM XapaKTepe 3aKOHA COXPAHEHUS SHEPTUH U
HMITyJIbCa.

5.6. KanroBas mexanuka (1925-1930-e rr.).

KBanrtoBas mexanuka B MmatpuuHoit ¢opme (B. I'eitsendepr, M. bopn, I1. Mopaan). Bonusr
BemiectBa JI. ne bpoisist 1 BosmHoBas MexaHuka . lllpenuHrepa. DKCEpUMEHTAIbHOE MOJTBEP-
xaeHue BoiHOBoU npupo sl mukpouactuil (K. JIsBuccon, A. Ixxepmep, k. I1. Tomcon). Pazsutue
orepaTopHoi GopmyaupoBkHu KBaHTOBoM mexanuku (I1. dupak u Ap.) U A0Ka3aTenbCTBO YKBUBa-
JICHTHOCTH €€ pa3nu4HbIX popM. BeposTHOCTHAs MHTepIpeTalys KBaHTOBOM Mexanuku (M. boph).
[Tpunnumner Heonpeaenénnoctu (I'efizenbepr) u mononuutenbHocTH (Bop) — ocHOBa (u3MYECKOI
MHTEpIIpeTalMi KBaHTOBOM MexaHUKH. [[pobiema npuuMHHOCTH B KBAHTOBOM MEXaHHMKE U JUCKYC-
cun Mexay bopom u OitHiireiiHoM. KBaHTOBbIE CTaTUCTUKHU, CUMMETpPUS M CHUH. Baxneilmmue
MIPUJIOKEHUS KBAaHTOBOW MEXAaHHMKU (B 4aCTHOCTH, pabOThl coBeTckux yu€HbIXx S. U. Openxkens,
B. A. ®oka, JI. . Mangensmtama, U. E. Tamma, I'. A. T'amosa, JI. JI. Jlannay). OTkpbiTHE KOMOU-
HanuoHHoro paccestuust ceta (Y. Paman, JI. . Mannensiuram, I'. C. Jlanac6epr). OcHOBHbIE LIEH-
Tphl U HayyHble MIKOJIbI oTedecTBeHHOW ¢usuku B 1920-1940-e¢ rr. (mkonsl A. @. Hodde,
. C. PoxnectBenckoro, JI. 1. Mannensiirama, C. Y. BaBunosa, JI. 1. Jlangay u ap.).

5.7. KBaHTOBast 3JIEKTpOAMHAMUKA, PEISTUBUCTCKAsT KBAaHTOBAsl TEOPHUs JIEKTPOHA U KBaH-
toBast Teopust mosist (1927-1940-e 1r.).

[IpoGnema KBaHTOBaHHS SJIEKTPOMArHUTHOTO TMOJS O CO3JaHHs KBAaHTOBOM MEXaHHKHU
(I1. Opendecr, I1. lebait, A. Ditnmreiin). KBantoBas teopust uznyuenus 1. [lupaka. Pensaruuct-
ckue BonHoBbIe ypaBHeHus (3. Ulpenunrep, O. Kneitn, B. A. ®ok, B. ['opnon).

VYpaBHenue Jlupaka s 3JIEKTpOHA, BKJIIOYAIONIEE TEOPUIO CIUHA. J[MPAKOBCKHE TEOpHUs
“IBIpOK” W OTKpbITHE MO3UTpoHa. OOIas cxema IOCTPOEHUS KBAaHTOBOW TEOpUHU IOJSA 10
B. I'eitzenbepry u B. [Taynu. CooTHomieHue HeonpeaenéHHOCTe B KBAHTOBOM AJIEKTPOJIUHAMHUKE.
[Tpo6nema pacxomgumocteil u e€ pemenue B koHie 40-x rr. (P. ®@eitaman u 1p.). DKCiepUMeHTab-
HO€ MOATBEPKICHNE KBAHTOBOH 3JIEKTPOJUHAMUKH.

5.8. ®u3mMKa aTOMHOTO SA7pa U JIEMEHTapHbIX YacTull (0T HEUTpoHa 10 Me30HOB). Kocmuueckue
Jy4H U YCKOPUTENH 3apspkeHHbIX dactuil (1930-1940-e 1r.).

1932 r. — pemaronuii roa B pa3BUTUU (U3HUKH sI/Ipa U IEMEHTAPHBIX YacTHI] (OTKPBITHE
Jlx. Yensukom HelTpoHa, runote3a /[l. JI. iBanenko u B. ['eif3enOepra o npoToHHO-HEHTPOHHOM
CTPOEHUHU 57Ipa, IEPBbIC SIEPHbIE PEAKLIUU C UCKYCCTBEHHO YCKOPEHHBIMU MPOTOHAMHM M Jp.). DP-
¢dbexT BaBunoBa — YepeHkoBa, ero 00bSICHEHUE U MOCIEAYIONIee TPUMEHEHNE B SJEPHON (DU3UKE
(IT. A. Yepenkos, U. E. Tamm, U. M. @pank — nepBasi oteuecTBeHHass HobOeneBckas npemus 1o
¢uzuke). Kocmuueckue myuu. IlepBoie yckopurenu 3apsikeHHbIX yacTHll. [lepBbie Teopun saepHbIX
cun (U. E. TammMm, B. I'eiizenbepr, X. IOxaBa). OTkpbITHE CHIBHBIX U ciaObIX B3auMOJEHCTBUI
AJIEMEHTApHBIX 4YacTull. fAnepHbie Mojnenu. HCKycCTBeHHas paguoOakKTUBHOCTb. BosneiicTBue
HelTpoHOoB Ha sapa (O. @epmu, U. B. KypuatoB u ap.). Otkpsitue saeproro nenenus (O. [an u
@. rpaceman, JI. Meilitaep u O. @puin), Teopus nenenus bopa — [[x. Yunepa u 5. U. ®penxens.
[Tpuntun asrodaszuposku (B. U. Bekcnep, 9. Mak-Munnan) u pa3paboTka HOBOTO MOKOJIEHHUS
IHUKIUYECKUX YCKOPHUTENEH.

6. OcHOBHbIC JINHMY PA3BUTHS COBPEMEHHOI (PU3MKH
(BTOpasi mosioBuHa XX B.)

6.1. SlnepHoe opyxue u siaepHble peakTophl. [Ipobiaemsl yrpaBiisieMoro TepMOsSAEpPHOrO

CUHTE3a.



IlenHas snepHas peakuus AEICHUS ypaHa U BBEICHUE IOHATUS KPUTHYECKOM Maccsl. llep-
BbIe MHUIMATHUBBI O MPHUHITUU TOCYAAPCTBEHHBIX MPOTPAMM IO CO3/IaHUI0 aTOMHOW O0MOBbI (AH-
s, CIIA, I'epmanus, CCCP). Ilyck nepsoro simepuoro peakropa (CLLA, D. ®epmu, 1942). [Isa
OCHOBHBIX HaIPABJICHUS Pa3BUTHUSA T'OCYIAPCTBEHHBIX SIIEPHBIX MPOrpamMM: IUIYyTOHUBOE — C HC-
I10JIb30BAHUEM SIJIEPHBIX PEAKTOPOB; U YPAHOBOE — C MCIOJIb30BAaHUEM Pa3/IE€IUTENbHBIX YCTaHO-
Bok. Co3qaHue aTOMHOW NMPOMBINIJICHHOCTH M TMepBbIX aTroMHbIX 00MO B CIIIA (1945) u CCCP
(1949) (non pykosoacteoM P. Onnenreiimepa u U. B. Kypuarosa).

[Ipensicropust ocBoeHus: TepMosiiepHOW 3Hepruu. Co3laHue TEPMOSIEPHOrO OpPYXKHUS B
CIOA u CCCP. ArtomHuas sHepreruka. IIpobirema tepmosinepHoro cunreza B Aurium, CILIA un
CCCP. Pe3kuii pocT Gpu3NUECKHX HUCCICIOBAHNM, BBI3BAHHBIN “‘SIEPHON PEBOIONNEH B BOCHHOM
7ielie, IPOMBIIIJIEHHOCTH U 3HepreTuke. [lonurnueckue, conuanbHble U ATUYECKUE aCIIEKThI “Aep-
HOM peBoJironuK’’ BO 2-i mojioBuHe XX B.

6.2. ®u3KKa KOHIEHCUPOBAHHOI'O COCTOSIHUSA U KBAHTOBAs 3JIEKTPOHMKA.

KBaHTOBass mMexaHuWka — TeOopeTHUecKas OCHOBAa (PU3UKU KOHICHCHPOBAHHOTO COCTOSHUS
(®KC) u xBantoBoi anektpoHuku (KO). 3onnas teopus. Meron kBasuuactul. MaraurtHo-
PE30HAHCHBIE SIBICHUA: AJIEKTPOHHBIA mapamaruutHelil pe3onanc (JI1P, E. K. 3aBoiickuii) u saep-
HBbIN MarHUTHBINA pe3oHanc (AIMP). UccnenoBanue morynmpoOBOJHUKOB M OTKPBITHE TPAH3UCTOPHOTO
s dekra. Pusnka SABICHUI CBEPXIPOBOAUMOCTH U CBEepXTeKydecTu. Teopus (pa3oBbIX Mepexo/I0B.
I'eTepocTpyKTypHI.

Pannocnekrpockonuyeckue npeanocbUlKu KBAHTOBOUM AeKTpOHUKHU. Co3/1aHNe Ma3epoB U
nazepoB. ®KC u KD — BakHbIE HCTOYHUKH TEXHHUECKUX MPUIOKEHUH (U3UKH BTOPOM MOJTOBHHEI
XX B. BozaeiictBue uaeit u meronoB @KC u KD Ha cmexHbIe 0051acTH (PU3UKH, XUMHFO, OMOJIOTHIO
u MeauuuHy. OCHOBHbBIE HayuHble HEHTpbI U 1KoJbl B obsnactu ®KC u K. 3nauntenbHOCTh OTe-
yecTBEHHOro BkJaga B o00a wHampasieHus (OKC — mxona A. @. Modde, II.JI. Kanuna,
JI. 1. JJannay, K. . Andépos u ap.; KO — H. I'. bacos, A. M. IIpoxopos u ap.).

6.3. ®u3nKa BBICOKMX SHEPIHil: HA MYTU K CTAHIAPTHON MOJIEIH.

WuTeHcuBHOE pa3BUTHE (PU3UKH 3JIEMEHTAPHBIX YaCTUI[ M BBICOKMX SHEPTUH, BBI3BAHHOE
YCIICLTHOW peanu3aleil HallMOHANbHBIX sIepHO-0pyXerlHbIX nmporpamm (1950-1960-e rr.). Cozna-
HUe OONBIIMX YCKOPHUTENEH 3apspKeHHbIX dactuil. Kosmaiaepsl U HakomuTeabHbIE Kombla. [ly-
3BIPHKOBBIE KAMEPBI U IPYTU€E CPEACTBA PETUCTPAL[UN YACTHII.

KBanTtoBas Teopus mnonst — TeopeTuueckasi OCHOBa (PM3MUKH 3JIEeMEHTapHbIX yacTull. dusnka
HEUTpUHO U cnadbix B3auMoaencTBui. KoHuenmuus kanuOpoBoYHOro moiisi U pazpaboTka Ha e€ oc-
HOBE NEPEHOPMUPYEMbIX KBaHTOBOM XpomoauHamuku (KXJI) (coBpeMeHHOTo aHaiora TEOpHUH
CHJIbHBIX B3aMMOJICHCTBHI) U €IMHON TEOPUH IIMEKTPOCIA0BIX B3aUMOICUCTBUH.

6.4. PensatuBucrckue acTpopu3nka 1 KOCMOJIOTHUSI.

Teopernueckas ocHOBa acTpo(U3MKM U KOCMOJIOTHM — OOILasi TEOpUsi OTHOCUTENBHOCTH.
Bonna oTkpeiTuil B actpodusuke U KocMonoruu 1960-X IT., CBS3aHHBIX C pa3BUTHEM paguoTese-
CKOIIOB, PEHTT€HOBCKOM M T'aMMa-aCTpOHOMHH. OTKpBITHE KBa3apoB; PEIMKTOBOIO W3JIYYEHHS,
MOTBEPIKIAIOIIET0 TUIOTe3y “ropsiuell BceneHHOR”; mynbcapoB, OTOXAECTBIEHHBIX ¢ HEHUTPOH-
HBIMU 3B&3/1aMH. PEHTreHOBCKME U raMMa-TeJIeCKOIbl Ha HCKYCCTBEHHBIX cryTHUKaxX 3emin (MC3).
Pa3Butne ¢usuku u€pusix aplp. Helitpunnas actponomust. Mudasuonnas kocmosnorus. [Ipo0Gie-
Ma TPaBUTALMOHHBIX BOJIH. I'paBuTanmonHble JuH3bI. [Ipo0Giema ckpsiToit Macchl. KocMonorunye-
CKH€ MOJIEJIH C A-4JIEHOM B YPaBHEHUAX DUHIITEHHA U KOCMUUYECKUN BaKyyM.

7. 3ak104nTEeIbHAS YACTh

OO1as xapakTepucTUKa KBAaHTOBO-PEISATUBUCTCKOM KapTUHBI Mupa (rapanurma). Hepeménusie
npobnemsl pusuku B Hayane XXI B. [Ipobrnema eaunoit Teopun 4-x GyHIaMEHTAIBHBIX
B3auMo/eiicTBuil. KBaHTOBas Teopus rpaBUTaliuu U cynepcTpyHsbl. [Ipobiema rpsaayiux HayqHbIX
PEBOJIONMIA B PU3HUKE.

5. dopma NpoOMe:KYTOUYHOH ATTECTALMM . KaHJAUJIATCKUN IK3aMEH.
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AHHOTAIUA TUCHUILINHBI
«HOCTpPaHHBIN A3BIK»

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpasaennocts (mpopuib) «Pu3nkKa nosynpoBOIHUKOBY

1. Mucturumna « THOCTpaHHBIN S3BIK» OTHOCUTCS K 0a30Boi uactu 610ka b1.

2. lenpio oCBOEHUS MUCHMIUIMHBI «/HOCTpaHHBIN SI3BIK» SIBIIETCS (POPMUPOBAHUE Y ACIIH-
PaHTOB HEOOXOJMMOIO JUIsl CAAYM KaHIUAATCKOTO 5K3aMEHa YpPOBHS 3HAHUH, YMEHUH U
HAaBBIKOB B OOJIACTH YTEHUS, TOBOPEHHUS, ayJUPOBaHM, I1EPEBOAA, aHHOTUPOBAHUS, pede-
pUPOBaHUA U IIUCHMA.

3. OOmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX enuHuIl, 144 Jaca.
4. CopneprkaHue TUCIUIUIHHBIL:

1. Buabl peyeBoii KOMMYHUKAIMU

1.1.T'o6openue. AcnvpaHT NOJDKEH BIIAAETH MOATOTOBICHHOW, a TAK)Ke HETIOATOTOBICHHON
MOHOJIOTUYECKOH peublo, YMETh JeJaTh pe3loMe, COOOUICHHMS, TOKIJIaJ Ha HWHOCTPAHHOM S3bIKE;
JMAJIOTHYECKON PEYbl0 B CUTYaIlUsIX HAYYHOTO, MPO(ECCHOHATBHOTO U OBITOBOTO OOIICHHUS B TIpe-
JiellaX U3Y4EHHOTO SI3bIKOBOTO MaTepralia M B COOTBETCTBUU C M30PAHHOM CIICIIMaIbHOCTBIO.

1.2.Ayouposanue. AciipaHT JIOKEH YMETh MOHUMATh Ha CIIyX OPUTHHAIBHYIO MOHOJIOTH-
YECKYIO U JIMATOTMYECKYIO PeUb 10 CIEIHAIbHOCTH, ONIMPAsICh HA U3yYCHHBIH SI3bIKOBOW MaTepuall,
(OHOBBIE CTpaHOBEIYECKHE M MPOPECCHOHATIBHBIC 3HAHUS, HABBIKU SI3BIKOBOM M KOHTEKCTYaJIbHOU
JIOTaJIKH.

1.3.Ymenue. AciupaHT J0JKEH YMETh YUTaTh, IOHUMAaTh M MCIOJIb30BaTh B CBOEH Hayd-
HOW paboTe OPUTHMHAJIBHYIO HAyUHYIO JHUTEpaTypy MO CHEIHAIbHOCTH, ONMUPAsACh HA W3y4YEHHBIN
SI3BIKOBOM Matepuai, (JOHOBBIE CTPAHOBEIYECKHE U MPO(EeCCHOHAIBHBIC 3HAHHUS U HABBIKU SI3BIKO-
BOI M KOHTEKCTyalIbHOH oraiku. Bianers BceMu BUaMu yTeHUs (M3ydarolee, 03HAaKOMUTENILHOE,
MMOMCKOBOE U TTPOCMOTPOBOE).

1.4.ITucbmo. AcivpaHT AOJDKEH BIIAJAETh YMEHHSMM MUCbMA B MpeAesax U3ydeHHOTO s3bl-
KOBOTO Marepuaja, B YaCTHOCTH YMETh COCTaBUTh IUIaH (KOHCIEKT) MPOYUTAHHOTO, H3JIOKUTH CO-
Jiep>KaHue MPOYUTAHHOTO B (popMe pe3rome; HamucaTh COOOIIEHHE WM JIOKJIAJ 10 TeMaM IpOBO-
JMMOTO MCCIIEIOBAHUSI.

2. SI3bIKOBON MaTepuan

2.1. Buowt peuesvix oelicmeuii u npuemvl 6e0eHUs 00uieHUA

[Tpu oTGOpe KOHKPETHOTO SI3BIKOBOTO MaTepuana HeoOXOAMMO PYKOBOJACTBOBATHCS CIENY-
IOUMMHA () YHKIIMOHAJILHBIMH KaTE€rOPHSIMHU:

Ilepeoaua gpaxmyanvroii ungpopmayuu. cpeacTsa opopmaeHNs MOBECTBOBAHUS, OMMCAHUS,
paccyXIeHHs, YTOUHEHHS, KOPPEKIIMU YCIBIIIAHHOTO WIIM TIPOYUTAHHOTO, ONPEIEIICHUSI TEMBI CO-
OO0IIeHus, TOKJIAAa U T. 1.

Ilepedaua >MOYUOHANLHOU — OYeHKU CcoOOujeHusi:  CPEICTBAa  BBIPAKEHHUS  0omo0Ope-
HUSI/HEO0O0pEHMsI, yIUBIICHUS, BOCXUIIIEHUS, IPEITOYTEHUS U T 1.

Ilepedaua unmennekmyanibHblX OMHOWEHUI: CPEJCTBA BBIPAKCHUS COTIIACHS/HECOTIIACHS,
CIIOCOOHOCTH/HECTIOCOOHOCTH CJIIeNIaTh UTO-JIH00, BBISCHCHHE BO3MOKHOCTH/HEBO3MOXKHOCTH CJIc-
JaTh YTO-TM00, YBEPEHHOCTH/HEYBEPEHHOCTH TOBOPSIIETO B COOOIAEMBIX M (DaKTax.

Cmpykmypupoeanue ouckypca: opopMIeHHE BBEIEHUS B TEMY, pa3BUTHE TEMbl, CMEHA Te-
MBI, TTOJIBEJICHUE WTOTOB COOOINEHUS, WHUIMMPOBAHWE W 3aBEpIIEHHE pa3roBOpa, NMPUBETCTBUE,
BbIpa)XK€HHUE 0J1aroJapHOCTH, pa304apoBaHus U T.1.;
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BJIQJICHUE OCHOBHBIMH (JOpPMYJaMHU 3THUKETa MPH BEACHUU IHAIIOTa, HAYYHOW IUCKYCCHH,
MIPU IOCTPOCHUU COOOIICHUS | T.JI.

2.2. @onemuxa

HHTOHaMOHHOE 0QOPMIICHHE MPEATIOKESHUS: CIIOBECHOE, (Ppa3oBoe M JIOTUYECKOE yaape-
HUS, MEJIOJU, Tay3alus; GOHOJIOTHUYECKUE MPOTUBOIIOCTABIICHHS, PEIEBAHTHBIC JJISI U3y4aeMOro
SI3BIKA: JTOJITOTA/KPATKOCTh, 3aKPBITOCTH/OTKPHITOCTh TJIACHBIX 3BYKOB, 3BOHKOCTH/TIIYXOCTh KOHEU-
HBIX COTJIACHBIX M T.II.

2.3. JIekcuka

Jlexcuueckuil 3anac cIarOUIero KaHAWJATCKUN 3K3aMeH JOJDKEH cocTaBUTh He MeHee 5500
JICKCHYECKUX EIMHUI] C YYETOM BY30BCKOI'O MHHHMYMa M TIOTEHIIMAJIBHOTO CJIOBaps, BKIFOYAs
npumMepHo 500 TepMHHOB IPOGUIMPYIOLICH CIEIMATHHOCTH.

2.4. I'pammamuxa

Anenutickuil 31K

[Topsimok cnoB mpocroro mpemnoxeHus. CIOXKHOE TPEIIOKEHHE: CIOKHOCOUMHEHHOE U
CJIO’)KHOTIOTYMHEHHOE TpeuioskeHusl. COI03bI U OTHOCHUTEIIbHBIE MECTOMMEHUS. DITMITHYECKUE
npeuUIoKeHus. beccoros3Hbie mpuaaToYHble. YOTpeOIeHUE JIMYHBIX (DOPM TJIarojia B aKTUBHOM U
naccuBHOM 3anorax. CormnacoBanue BpeMeH. OyHKIUM WHOUHUTHBA: MHOUHUTHB B (HYHKIIMH TOJ-
JISKAIIET0, OnpeaeneHus, 00cToaTenbcTBa. CHHTAKCHYECKHE KOHCTPYKIIMU: 000POT «IIOMOTHEHHE
¢ nHPUHUTHBOM)» (OOBEKTHBIN Mafek ¢ MHOUHUTUBOM); 000POT «IIO/AJIeKaIIee ¢ HHPUHUTHBOM)
(MIMEHUTEBHBIN Ma/iexk ¢ MHPUHUTUBOM); MHPUHUTUB B (PYHKIIMH BBOJHOIO YjeHa; MH(OUHUTUB B
COCTaBHOM UMEHHOM cka3zyeMoM (De + ungh.) 1 B cOCTaBHOM MOJAIBHOM CKazyemoM; (06opot «for
+ smb. To do smth..»), CociararenbHoe HakIOHeHHE. MogaibHbIe Taroibl. MoJaibHbIE TIIaroJibl
C MPOCTHIM U Nep(HEeKTHBIM WHPUHUTUBOM. ATPUOYTHBHBIC KOMIUJIEKCHI (IIETIOYKH CYIIECTBUTEIb-
HBIX). DM(paTryeckue (B TOM YKCIIe HHBEPCHOHHbBIC) KOHCTPYKIMHU B (hopme Continuous miu mac-
CHBa; WHBEPTUPOBAHHOE MPHIATOYHOE YCTYIHTEIBHOE WM MPUYMHBI, ABOHHOE OTpullaHHe. Me-
crouMenus, cioBa-3amecturenn (that (of),those (of), this, these, do, one, ones), cioxkuble U apHbIe
COI03bI, CPABHUTEIIBHO-COMIOCTABUTEIbHBIC 000pOTHI (aS...aS, Not S0...as, the...the).

Dpanyy3cKuil 361K

[Topsimok cnoB mpocroro mpemtoxkeHus. CI0XKHOE TpPEsIOKEHHE: CIIOKHOCOUMHEHHOE U
CJIO’KHOTIOTYMHEHHOE NpeiokeHus. Coro3bl. YoTpebaeHne JUUHBIX (JOpM ITIaroyioB B aKTUBHOM
3asnore. CornacoBanue BpemeH. [laccuBHast ¢opma riarosna. Bo3BpaTHble riraroisl B 3HaY€HUH T1ac-
cuBHOM (hopMbl. be3nnunbie koHCTpYKIMH. KOHCTpyKIMKU ¢ HHQUHUTUBOM: avoir a + infinitif, étre
a + infinitif, laisser + infinitf, faire + infinitif. =~ Henuuneie GpopMsbl riarosna: HHGUHUTHUB HACTOS-
IIeT0 ¥ MPOIIEIIIer0 BPeMEeH!; MHPHUHUTUB, YIOTPEOIsIeMBbIii ¢ MpeaoraMu; UHQUHUTHUBHEIN 000-
port. IlpuyacTie HACTOSIIET0 BPEMEHH; MPUYACTHE MPOIIESIIIETO BPEMEHHU; NEeTPUIACTHE; CIOXK-
HOE€ MPHUYACTHE MPOILIEANIEr0 BpeMeHU. AOCOIIOTHBIA MPUYACTHBIN 000pOT. YCIOBHOE HaKIOHE-
Hue. CocnararensHoe HakoHeHHe. CTENeHn CpaBHEHUS MpHJIaraTelbHBIX W Hapeuuil. Mectonme-
HUS: JIMYHBIE, OTHOCHUTEJbHBIE, YKa3aTellbHbIe; MECTOMMEHHME CpeIHero pojaa /e, MECTOMMEHHs-
Hapeuus en u Y.

Hemeyxuii a3vix

[TpocThie pacnpocTpaHEHHBIE, CIIO)KHOCOUNHEHHBIE U CIIOKHOIIOTYMHEHHBIE TPEIIOKCHHUS.
PamouHast KOHCTPYKIIUS U OTCTYIUIEHHs OT Hee. MeCTO U MOpSAJOK CJIOB MPUIATOUYHBIX MpeioxKe-
Huil. Coro3bl U KOppENAThI. beccoro3Hble MpuaaToYHble MpeiokeHus. PactipoctpaneHHoe onpee-
nenue. Ilpuuactue | ¢ zu B pynkuuu onpenenenus. [Ipunoxxenue. CteneHn cpaBHEHUs Ipuiara-
TENBHBIX. YKa3aTelIbHbIE MECTOMMEHHUS B (DYHKIIMM 3aMEHBI CYIIeCTBUTENbHOTO. OTHOPOIHBIC
YJIEHBI IPEIOKEHHS pa3Horo Tumna. MHGUHUTHBHBIE U TpUYACTHBIE 000POTHI B Pa3IMUHbIX QYHK-
six. MonanbHble KOHCTPYKIUH Sein u haben + zu + infinitiv. MonaneHble T1aroibl ¢ HHQUHUTH-
BoM | u |l aktuBa u maccuBa. KOHBIOHKTUB ¥ KOHIUIIMOHAINC B PAa3IUYHBIX TUTAX MPEIOKCHHM.
®ytypym | u Il B MmogamsHOM 3HaueHHn. MojansHbie cioBa. DyHKIMK MaccuBa M KOHCTPYKIIUU
sein + Partizip Il (craruBa). TpexuieHHBIHN, ABYUICHHBIH U OJHOWICHHBIN (OC3IMUHBIA MACCHB).
CoueTaHus ¢ MOCIENIOTaMH, TPEJIOTAMHA ¢ YTOYHHUTEISIMA. MHOTO3HAYHOCTh U CHHOHUMHUS COTO-
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30B, MNpPCAJIOros, MGCTOHMGHHﬁ, MECTOMMCHHBIX Hapefmﬁ n T.I. KOMMyHI/IKaTI/IBHOG YJICHCHUC
MMPEATTOXKCHUA U CITIOCOOEI €ro BBIPpAXKCHHUA.

5. dopma NpoMeKyTOUYHOI aTTeCTANMU . KaHIUIATCKUI YK3aMEH.
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AHHOTANUA TUCHUIINHBI
«Ilemaroruka u NCUXO0JIOTMA BBICIIEH IIKOJIBI»

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpasaennocts (mpopuib) «Pu3nkKa nosynpoBOIHUKOBY

1. JImcumrumna «Ilemarornka M ICUXOJOTHS BBICHICH IIKOJBI» OTHOCUTCSA K 00s3aTCIIBHBIM
JTUCIUTIIIMHAM BapuaTUBHOW 4yacTH Os0ka b1.

2. OCHOBHOH LIENBIO OCBOEHHS AUCHUIIIMHEI «Ilearoruka M INCHUXOJOTMsS BBICIICH IIKOJBIY»
SIBJISIETCSI IOATOTOBKA K IPENOIaBaTENbCKOMN AEATEIbHOCTH, B TOM YHCIIE:
- (hopMupoBaHUE TIPEACTABICHHH 00 OCOOCHHOCTSX IMEIAaroru4ecKoil JAesITeIbHOCTH B BBIC-
IIeH IITKOJIE;
- MPUOOPETeHNE 3HAHUU IO TEIaroTUKE W TCHUXOJIOTMHM BBICHICH IIKOJIBI: (POPMHUpPOBAHHUE
MOTHBAIIMH YYCHUS, YIIPABICHHUE MTO3HABATEIIFHOMN JIEITEIbHOCTHIO 00YJIArOIIHXCSI.
- U3y4YeHHe OOIIMX MPUHIIUIIOB OpraHU3aui Y4eOHOTO Mpoliecca B BBICIIEH HIKOJIE.

3. OOwas Tpy10eMKOCTh TUCIUIUIMHBI COCTAaBIsIEeT 3 3a4eTHHIX eaunuil, 108 yacos.
4. CopneprkaHue TUCIUTUIMHBIL:

Tema 1: Lenu u 3a0ayu 8vicuiell WKOIbL HA COBPEMEHHOM dmane.

TenneHIMM pa3BUTHS COBPEMEHHOTO BhICIIEro oOpasoBanusi B Poccun.

[Tonxonp! K onpesenenuto eneil oopazoBanus: o0yueHue Kak GopMUPOBaHUE OTbBITA; 00Y-
YeHHe Kak (OpMUPOBAHUE JINYHOCTU IIpoheccuoHaa.

Monens nuuHocTH TpodeccroHana: mnpodeccuoHalbHas HAMpPaBICHHOCTb, Mpodeccuo-
HAJIBHBIA ONBIT, NPOPECCHOHATBHO-BAKHBIC KAaueCTBA, WHIMBHUIYAJIbHBIH CTHIIb JESTEIHHOCTH.
Oransl popMupoBaHus MpodeccruoHana, ey 1 3a1a4n padoThl Ha KaxaoM 3tare. Kinaccuduxarms
METOJIOB O0yUYEHUS U BOCIIUTAHUS B BY3€.

HopmatuBHoe oGecriedeHne o6pa3zoBaTeiIbHOTO Mpolecca B Beiciel mkone. denepanbHblit
roCy/1lapCTBEHHbIN 00pa30BaTeNbHbIM CTAaHIAPT: €r0 CTPYKTYpa U COACpKAHUE.

Tema 2: Texnonoeus 3HaKo80-KoumeKkcmHo20 nooxooa A.A.Bepouyrozo.

VYuebHnast nestenbHOCTh. [IpoTuBopeuns: yueOHOM M MPOPECCHOHAIBHOU IESTEIHHOCTH.
KonrekctHoe oOyuenue. MHdopmarus u 3nanre. OCHOBHBIE MPUHLIUIBI KOHTEKCTHOTO O0yUYEHHS.
Monenb AMHAMUYECKOTO ABMXKEHHUS JI€ATEIbHOCTH B KOHTEKCTHOM 00y4yeHHuH. /[Ba sTana u Tpu Bu-
Ja y4eOHOM JeATeNbHOCTU: yyeOHas AeATeNbHOCTh aKaJeMHUYECKOro THIMA, KBa3HNPO(ecCHOHAb-
Hasl JesITeNIbHOCTh, yueOHO-TIpodeccroHalIbHAs eATENbHOCTh. [learornueckue TeXHOJIOTUU KOH-
TEKCTHOTO 00y4eHHs. AKTUBHBIE METOJIbI O0yUYEHUS: OOMEH BOMPOCAMH B MAaJbIX TpYIIaxX, aHATU3
cUTyalui npohecCUOHATBHOM 1eATeNbHOCTH, KEHC-METO/, 1€JI0BbIE UTPHI, pa3paboTKa MIPOEKTOB U
MUHU-TIPOEKTOB, B3aUMOJEHCTBHE NOATPYII C PAHOU POJIEBON ONPENEIEHHOCTBIO, TUCKYCCUH, Je-
MOHCTpAIUH C IPUBJICYEHUEM CTYIEHTOB, COLIUAIBHO-TICUXOJIOTUYECKUN TPEHUHT .

Tema 3: Momuewl yuenus.

CtpykTypa ydeOHOU AesTenpbHOCTH. KOHIENIIMKM MOTHUBAIMK yU4eOHOU AesTeNbHOCTH. Bu-
JIbl MOTUBOB YUYEHUS: MTO3HABATENIbHbIE U COLMaIbHble MOTUBBL. (DopMuUpoBaHUE MOTHBOB YUYEHUSI.
MortuBanus Ha U3y4eHHE IpeaMeTa, MOTUBALIMS Ha BBIIIOJHEHUE OTAEIbHBIX 3alaHuil. MeTonuye-
CKHe TIPUEMBI: CBS3b C MPAKTUKON, OPUEHTAIIMS HA YCIIeX, IPUHIIUIT BHIOOpA 3a/1aHui, CBS3b C JIPY-
TUMH 00JacTSIMU 3HAHUM, pa3bsICHEHNE YUeOHBIX LieJIel, TMYHOCTHAs U NMpodeccuoHaIbHas 3HaYu-
MOCTb IIeJIeH, UCTI0Ib30BaHUE AKTUBHBIX METOJIOB 00YUEHUS, METOJMUECKOE Pa3HOOOpasHe.

Tema 4: Ilcuxonozo-nedazozuyeckue acnekmol OpeaHu3ayuy y4eOHou 0essmenbHOCmu Cny-
0enmos.

Jlexuus xak popma yueOHOM NesTeNbHOCTH B BbICIIEH mikoJie. Buapl nekuwmii. JIektopckoe
MacTepCTBO. Y CIOBUS MPEBpPAILCHUS JEKIIUU B UHTEepakTUBHYIO. UMux npenogasarens. [IpakTu-
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yeckue 3aHsATus. Dopmbl npoBeaeHus ceMruHapoB. [Icuxonoro-negarornuyeckue eI CEeMUHAPCKUX
3ansatuii. Cemunap pedeparoB. CemuHap 1Mo TUITY Kpyryioro croja. [Icuxomgornyeckne KOHTAKThI C
ayTUTOPHUEH: TUIHOCTHBIN, SMOIIMOHATBHBIN, MO3HABATEIbHBIA KOHTAKT. [Icuxonmorudeckue Gaph-
€pbl, YCJIOBUSA TMPEOJOJIeHUsI OapbepoB. YYeT IO3HABATEIbHBIX BO3MOXKHOCTEH CIylIaTeleH.
VYnpasieHne BHUMaHUEM ayauTopun. Bocnpusitie u moHumManue yuebHoro marepuana. Opranusa-
U 3anloMUHaHus. Pa3BuTHe MbIlUIeHNs CTYAeHTOB. Opranusanus caMOCTOSATEIbHOU paboThI CTY-
neHToB: Gopmbl U MeToabl. Popmbl KoHTpouis. [loHsATHE (DOHIA OIIEHOYHBIX CPENCTB U €ro paspa-
6oTka. Buasl onieHouHbIX cpencTB. [IpoBeneHne 3a4eToB U SK3aMEHOB.

Tema 5: BocnumamenvHnas paboma

Posb BocniuTaTenbHOM paboThl co cTyaeHTaMu. [lcuxonornueckasi XapakTepUCTUKA CTY/ICH-
YecTBa KaK COIMAIbHOW TPYMIIbI: IIECHHOCTHBIE OPUEHTALMH, MHTEPECHI, MPOo(decCHOHaNbHbIC TITa-
Hbl. Bo3pacTHo-ncuxonoruueckre O0COOCHHOCTH CTYAEHTOB. [Icuxonoruueckue XapakTepUCTHUKU
CTYJIEHYECKOU TIPYIIIBI.

Tema 6: YueOHo-MeTonuueckas padora B BY3e

Mertonudeckoe obecrieueHue ydebHoro mporecca B BY3e. OcHoBHas obOpa3zoBaTelbHAS
porpaMMa u ee CTpyKTypa. YueOHsli minaH. Pabouas nmporpamMma AUCHUILIINHBL U €€ COEep KaHuUe.
[TpoexTrpoBanue u pa3zpadoTka pabouMX MPOTrpaMM JUCHUIUIMH. TeXHOJOTHH aHaIu3a y4eOHOTrO
3aHaTUL. MeToauka pa3paboTK y4eOHBIX 3aHATHH.
Tema 7: Ha UTOTOBOM KOHCYNbTAlMK Pa30MpPAIOTCsl BBHIOJHEHHBIC aCIUpPAaHTAMU 3aJaHus IS ca-
MOCTOSITEIBHON pabOThI IO TeMaM AUCLUMILTUHBI (B TOM YHCIE U TECT AJS CAMOIPOBEPKU IO JTUC-
LUIUIMHE), IPEo1aBaTellb OTBEYAET HA BONPOCHI ACIIUPAHTOB.

5. dopma NpoMeKyTOYHOI ATTECTAMM: 3a4ET.
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AHHOTAIUA TUCHHUILINHBI
«CTHIMCTHKA HAYYHOW pedm

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpasiaennocts (mpopuib) «Pu3nkKa nosynpoBOIHUKOB)

1. Juctummza « CTUIMCTHKA HAYYHON peur» OTHOCUTCA K (DaKyJIbTaTUBHBIM JUCIUIUTMHAM.

2. HGJIBIO OCBOCHHA AVCHUIUIMHBI ABJIACTCA  IOBBIMICHUC HUMCIOLICTOCA Y aCIIMPAaHTOB YpPOB-
Hi IMPAKTUYCCKOI'0 BJIAJACHHUSA COBPEMCHHBIM PYCCKHM JHUTCPATYPHBIM A3BIKOM M YCOBEP-
IICHCTBOBAHNWEC HABLIKOB CO3JJaHUS YCTHBIX W IMMCBMCHHBIX TCKCTOB, IMPUHAIJICIKAIIUX K
PAa3JIAYIHBIM KaHpPaM HAy4YHOI'O CTHUJIA PCUH.

3. OOmas TpyI0eMKOCTh AUCITUIUTMHBI COCTABJISAET 2 3a4eTHBIC SUHUIIBI, 72 Jaca.
4. CopneprkaHue TUCIUIUIHHBIL:

1. HayuHblil CTWIb PYCCKOIO JIMTEPATYPHOrO si3bika. O0IIAas XapaKTepUCTUKA, SA3bI-
KOBbI€ NIPU3HAKH.

[Tonstue dyHkunoHanpHoro cruisi. [lonsTue crumucTuueckoi okpacku. HaydHwlid CTHIIB
KaK (yHKIMOHAIbHASI Pa3HOBUIAHOCTh JINTEPATYPHOTO si3bika. KynmbTypa HaydHOUW W Tipodeccuo-
HaJIbHOW peun. JKaHpbl HAYYHOTO CTHIIS. [IlepBUYHbBIE M BTOPUYHBIE HAYYHbIE TEKCThI. AHHOTALMUS U
pedepaT Kak OCHOBHBIC BHJIbI BTOPUYHBIX TEKCTOB.

2. Kyabtypa peun. HopMbI COBpeMEHHOI0 PyCCKOro JIMTEPATYPHOI 0 SI3bIKA.

ITonsiTne KynpTypbl peun. HOpMaTUBHBIN aclIeKT KyJIbTYphl peud. JIekcuyeckue, rpaMmmaTH-
YECKUE U CTUIIMCTUYECKHE HOpMBL. Hapyiienust HopM, HanboJiee 4acTo BCTPEUAIOIINECS B HAYIHBIX
TEKCTaX Pa3HbIX KaHPOB.

3. bubmorpaguyeckoe onucaHme.
bubnuorpaduueckoe onucanue u ero 3jaeMeHThl. bubnnorpaduueckue CChIIKA U CIUCKH: BUBI U
ocobenHocTu ohopmiieHus. HopMatuBHbIE JOKYMEHTBI, HCTIOIB3YEMBIE TIPU COCTaBIEHUH OUOIHO-
rpaduueckoro onucaHus, ONOIMorpaduecKux CChUIOK.

5. ®opMa NPOMeKYTOYHOM aTTeCTAllMU: 3aUeT.

16



AHHOTAIUA TUCHUILINHBI
«ITHKA HAYKH»

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpasiaennocts (mpopuib) «Pu3nkKa nosynpoBOIHUKOB)

1. JucuuruimHa « OTHKA HayKH» OTHOCUTCS K (DaKyIbTaTUBHBIM JAUCIUTLTHHAM.

2. llenpio OCBOEHUS TUCIHUILIMHBI SBISETCS (POPMUPOBAHUE METOCTHOTO (PUIOCOPCKU OCMBIC-
JICHHOTO TMpeACTaBleHUsl 00 STUKE HAYKU KaK OJIHOM M3 BaXKHEHIIMX XapaKTePUCTHUK Bcei
COBPEMEHHON HAYYHOU JIESITENBHOCTH.

3. OO0mas TpyJ0eMKOCTb JUCLIUIUIMHBI COCTABIISACT 2 3a4eTHBIC €ANHUIIBI, 72 Jaca.
4. CopepxxaHue JUCIUILINHBL:

1. Druka xak Hayka 0 Mopanu. OCHOBaHUsSI MOPAJIH.
[Ipoucxoxaenune stuku. Crnenuduka >THUYECKOro mnosHanus. [IpoGiema 00OCHOBaHHS MOpAJIH.
Mopaines u HpaBel. Metastuka. @opMupoBanue npukiagHoil 3Tuku. Hayka kak 00beKT M3ydeHUus
3TUKH. POJb HAy4yHOU 3THKH B COBPEMEHHOM POCCUICKON HayKe.

2. CraHOBIJICHHE YTHKH HAYKH.
Paznenennie Hayk o mpupojie U HAyK O JyXe B HEOKaHTHAHCTBE. L[EeHHOCTHAs OCHOBA HAyK O  Oy-
xe. [IpencraBieHne 0 EHHOCTHON HEHTPAIBHOCTH U CAMOJOCTATOYHOCTH HAyKH B 1-i MOJOBUHE
XX Beka. MopanbHas pediekcusi o Hayke Bo 2-if monoBuHe XX Beka. [Imopanus3m Touek 3peHus
Ha COOTHOLIEHHE HayKu M 3TUKU B Haule BpeMs. Hayka u 3THka B 310Xy rio0aiu3anuu.

3. CoBpeMeHHas npodeccuoHaabHas TUKA.
OTHKA HAYKH M 9THUKA YYCHOTO. YCIIOBHS BOSHUKHOBEHHS U (YHKIHH MPOPECCHOHATBHON ITHUKH.
Cs3b npodeccroHanm3Ma U HpaBCTBEHHOCTH. DTHKA HAYKH B CUCTEME MPOdECCHOHATBHON STUKU.
Kozexcrl npodeccnonanbHOM 3TUKH, X B3aUMOCBSI3b C YHUBEPCAIbHBIMUA TPEOOBAaHUSIMHU MOpPAJIH.

4. CTpyKTypa Hay4HOH JeSTeIbHOCTH B IEHHOCTHO-3THUYECKOM KOHTEKCTE.
3HaHMe Kak IEHHOCTh. Mean HaydHOCTH: pa3iMuyHble MOHMMaHus. L{eHHOCTH Hay4dHOro moucka.
['ymMaHHCTHYECKUE IIEHHOCTH HayKH: O€CKOPBICTHOCTD, IPABMBOCTh, TOJIEPAHTHOCTD, HJIEs CIIy)Ke-
Hus oOuiecTBy. KynbTypHO-MHpOBO33peHUEcKast PYHKIIMS HAYKH B COLIUYME.

5. DTHKa U IGOHTOJIOTUS HayKH. DTUYECKHe MpolieMbl Hayku XX | Beka.
OTUKa HayKHd W 3TUKAa 4YacTHBIX HayK. COOTHOILIEHHE YHHMBEpPCAJIbHBIX MOpPAIbHBIX TPEeOOBAHUM,
OOIIEHAYYHBIX MOPAJIbHBIX TPEOOBAHUN U HOPM YaCTHBIX HayK. Pa3nuuus B IEHHOCTHOM U HOpMa-
THUBHOM acCIE€KT€ TOYHBIX, €CTECTBEHHBIX U TYMAaHUTAPHBIX HAyK. Y CIOBHS M IPEANOCHUIKU IOSB-
JIeHUs MPUKIIAAHOM 3THKH. Heo0XoaMMOCTh MOpaIbHOTO KOHTPOJIS 001acTel 3HaHUs, KacatouXcs
KU3HHM U Onaromonyuust mrojaei. buostuka. buomenununckas stuka. [lomuruueckas stuka. [lons-
THE U BUJBI TJ00aBHBIX MpolseM yenoBedecTBa. Ponb Hayku B MX BO3HMKHOBEHHU U OCMBICTIE-
Huu. Hayka n sxonorndeckuil Kpuszuc. JKOJIOrHUecKas 3THKa. DTHYECKOE OCMBICIEHUE MTPOLIECCOB
rio0ann3aluy 1 yrpo3, CBA3aHHBIX ¢ HEH (Teppopu3M, MaccoBasi MUrpalusi, 06 AHOCTb, SMUAEMHUU U

T.0.).

6. IIpoGieMbl cBOOOIBI M CONMAILHON OTBETCTBEHHOCTH B OTHKE M JICOHTOJIOIHH.
HOHS[TI/IC OTBETCTBECHHOCTH B OTHUKE, BHAbI OTBCTCTBCHHOCTH. HeO6XO}II/IMBIe MOpaJ'IBHI)Ie OFpaHI/I-
YCHHUSI HAyKH KaK BUJa YEJIIOBCUCCKOW JEATEIbHOCTH. BO3MOKHOCTh Pa3IMYHOTO HCIOJIb30BAHUS
Hay4HBIX PE3yJIbTATOB. DTUKA HAYKH U ITUKA TEXHOJIOTUU. OTBETCTBEHHOCTh YYEHOT'O MEpE] YeI0-
BEYECTBOM, CTPaHOW, HAYYHBIM COOOIECTBOM, HAYYHOH 1IKOJIOH. HalmoHanbHas pUHAIIC)KHOCTh
1 KOCMOTIOJIUTU3M YUIEHOTO.

7. THKa YYEHOI0 cOOOIIECTBA.
MopaTtopuu Ha pa3uyHble BUJIbI HAYYHBIX MCCIIEIOBAHUN. 3anpeT HEeryMaHHbIX METOJ0B IpoBee-
HUS SKCIIEPUMEHTOB. 3aIpeT COIUAIbHOOIACHBIX HCCIIeI0BaHui. M ieonoruueckas HEHTPaIbHOCTb.

17



[Tpu3Hanue 3acayr KOHKYpeHTOB M Koyuier. Heo0XoauMocTh MyOJMYHOTO MPU3HAHUS OIIMOOK.
Hopwmer 3TukeTa B HaydyHOM cooOmiecTBe. HayuHble MIKOIbI, HampaBieHus, Koprnopaun. [IpaBna
HAYYHOTO OOILEHHUS, JUCKYCCHH, TIOJIEMUKH.

5. @®opMa NPOMEKYTOYHOM ATTECTALMH : 3a4ET.
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AHHOTAIUA TUCHUILINHBI
«JIeKTPOHHOE 00y4eHHe U TMCTAHIIHOHHbIE 00pa30oBaTebHbIE TEXHOJIOTHI

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpasiaennocts (mpopuib) «Pu3nkKa nosynpoBOIHUKOBY

1. JMucrurumHa «DIEeKTPOHHOE O0yUYeHHE U JUCTAHIIMOHHBIC 00Pa30BaTEIbHBIC TEXHOIOTHI
OTHOCHTCSI K 00s13aTEIbHBIM JTUCIUTIINHAM BapuaTUBHOW YacTH Ojioka b1.

2. llean ocBOeHHMs AUCHMIIIHHBI
O3HakoMJIEHHE C KOMIBIOTEPHBIMH  MeTonaMu  (opMupoBaHus HHGOPMAIIMOHHO-
00pa30oBaTeNbHON cpelibl M IPUMEHEHUEM JIEKTPOHHOTO O0YYEHUS U TUCTAHLMOHHBIX TeX-
HOJIOTUI

3. OO0mas TpyJ0eMKOCTb JUCIUIUIMHBI COCTABIISACT 3 3a4eTHbIe ennHUIB], 108 uacos.
4. CopepxaHue JUCIUILINHBL:

1. Uudopmanuonno-odpaszoBatenbHas cpena y4eOHoro mpouecca. GopMUpoBaHHUE IMOHATHS
AJIEKTPOHHON MH(OPMaIMOHHO-00pa3oBatenbHoM cpeapl. [Ipumensemsie Moaenu. Mupopmanmon-
HO-00pa30BaTe/IbHOE MPOCTPAHCTBO, OCTPOCHHOE C MOMOILBIO MHTErpaluy HH(pOpMalMK Ha Tpa-
JUIMOHHBIX U 3JIEKTPOHHBIX HOCHUTENSAX, KOMIbIOTEPHO-TEIEKOMMYHUKAIIMOHHBIX TEXHOJOTHUSX
B3aUMOJICHCTBHS, BKIIIOYAIOLIEe B ce0sl BUPTYalIbHbIE OMOIMOTEKH, paciipeesieHHble 0a3bl TaHHbIX,
y4eOHO-METOIMIECKHE KOMITJICKCHI M PACIIMPEHHBIN anmapat IUAaKTHYECKUX TOXO0/I0B

2. KoMnbloTepHble TeXHOJOIMH B 00pa3oBaTe/ibHOM Hpouecce. [IpuMeHeHns KOMIBbIOTEPHbBIX
TEeXHOJIOTUI B oOpa3oBarensHOM Tmporiecce. KommberorepHoe TectupoBanue. MHopmanmoHHoe
obecrieyeHre U WUIIOCTPaTHBHAs MOJIEP)KKa 00pa30BaTeIbHOIO Mpolecca. DIeKTPOHHbIE 00y4da-
IOIIAE CUCTEMBI. BUPTyaJIbHBIN TPAKTUKYM

3. DeKTPOHHBIH y4eOHbI KOHTeHT: sxkaHpbl. Kypcsl s BY3oBckoro o6pazoBanus. Kopnopa-
TUBHBIE Kypchl. Kypchl /Uil TOAJIEPKKM OYHBIX M.3a0YHBIX TpeHUHTOB.Kypchl mupokoro npoguss
111 KoMMepueckoi mpoaaxu. Kypcel oT BennopoB («OcHOBEI (oTo1ona») u ap.

4. CTpyKTYypa 3JIeKTPOHHOI o0yuamuleil cucreMbl. CTpyKTypa 3JE€KTPOHHON 0oOydaromieit cu-
creMbl. COBpEMEHHOE COCTOSIHME 3JIEKTPOHHBIX 00yJaronux KomiiekcoB. [lapamerpsl, onpenens-
I0lIME KauecTBO cucTeMbl. [Ipumepsl peanusaium.

5. BupryaiabHblii npakTuKyM. Buptyanbssiii npaktukym. KommbrorepHsie cumynsatopsl. [Ipu-
Mepbl peaan3aluu.

6. CTpyKkTypa npHMeHeHHUsI COBPeMEHHOW 3JIeKTPOHHON o0yuaromei cucrembl. CTpykTypa
MIPUMEHEHUSI COBPEMEHHOM JIEKTPOHHON oOydaromiel cuctembl. OOyuaromas Tpaekropus. Mero-
JMYECKOE COITPOBOXKICHHUE.

7. PazpaGoTka 31eKTpOHHOro0 pecypca. PazpaboTka snekTpoHHOro pecypcea. Iloaxoasl u cpesbl.
CocraB komanzabl. Odopmienue. Co3naHue U NpUMEHEHHE OTAEIbHBIX KOMIOHEHTOB. Co3naHue
TUINEPTEKCTOBBIX JOKYMEHTOB. Crieinaii3upoOBaHHbIE CPEIbI.

8. CneumammsupoBanuble cpeabl. Moodle. WebTutor. Moodle — monynspHas 00BEKTHO-
OpUEHTHpPOBaHHAs JWHAMHUYecKass oOydaromias cpena. YUYacTHHUKH 0Opa30BaTeIbHOro Ipoliecca.
ITopor noctynmHOCTH Ui pa3au4HbIX Ipynn. Buasl pecypcoB TeopeTHdeckol yacTu Kypca. Bumisl
pecypcoB npaktuueckoil yactu. Jloctyn k cucreme. PazpaboTka ncnosp3oBaHue 00pa3oBaTEIbHbBIX
pecypcoB B cpene Moodle. WebTutor — BO3MOXXHOCTH TPUMEHEHUSI.

5. ®opMa NPOMeKYTOYHOM aTTeCTAllMU  3aUeT.
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AHHOTAIUA JUCIHUILIHHDBI
«®Du3nKa moJIynpoBoIHUKOB

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpasaennocts (mpopuib) «Pu3nkKa nosynpoBOIHUKOBY

1. JMucrurumna «Pu3nKa MoTyIpoOBOJIHUKOBY OTHOCUTCS K 00s3aTeIbHBIM JUCIUILIIMHAM Ba-
puaTtuBHON yacTH 6s0Kka b1.

2. llensiMu ocBOEHUS TUCHUIUTUHBI «DHU3HKa MOITYIPOBOAHUKOBY SBISIOTCS: MOTydeHue QyH-
JaMEHTAJIbHBIX 3HAHUW B 007acTH (PM3MKU MOJTYIIPOBOJHUKOB; MPEACTABICHUN O XUMHUYe-
CKHUX CBSI3SIX U aTOMHO-KPHUCTAJUIMYECKON CTPYKTYpE MOTYINPOBOAHUKOB, PU3NYECKUX CBOM-
CTBaX (2JEKTPOHHBIX, MArHUTHBIX, ONTHYECKUX U Jp.) IPOBOJHUKOBBIX MaTEpUAJIOB; O B3a-
MMOCBSI3U MEX]ly aTOMHO-3JIEKTPOHHOM CTPYKTYpOH, COCTaBOM M pa3IUYHbIMHU (pu3uye-
CKMMH CBOICTBaMHU MAaTepHajOB, IPUMEHIEMbIX B OOJACTH 3JEKTPOHUKH; O (PU3HMUECKUX
MPUHIMIAX PabOThl MOIYNPOBOAHUKOBBIX MPUOOPOB U METOAAX MOJIYYCHHS MOIYIPOBOJ-
HUKOBBIX CTPYKTYP; ()OPMHPOBAHNE HABBIKOB SKCIIEPUMEHTAIBHOTO U3yYCHUS (PU3NUECKUX
[apaMeTpOB MOJYPOBOAHUKOBBIX CUCTEM.

3. OO6was TpyI0eMKOCTh TUCIUIUIMHBI COCTAaBISIET 6 3a4eTHHIX euHMIL, 216 yacoB.

4. CopneprkaHue TUCIUTUIHHBIL:

1. Xumuyeckasi cBSI3b M ATOMHAsl CTPYKTYpPa MOJYNPOBOAHUKOB

[Tpenmert, nenn u 3agaun Kypca. OCHOBHAs TEPMUHOJIOTHS. DJIEKTPOHHAS KOH(UTyparus
BHEIIHUX O0OJIOYEK aTOMOB M THUIIBI CHJI CBSI3U B TBEPJBIX Teliax. BaH-nep-BaanbcoBa, HOHHAS U

KOBaNleHTHas cBA3b. CTPYKTYphl BakHEHIINX MoaynpoBogHukoB — anementoB A", AV! u coenune-
auii o A''BY, Al'BV!, AVBV!,

CumMmerpusi KpucTamioB. TpaHCISIIMOHHAs CUMMETpHsl KpucTamioB. basuc m kpucramimyeckas
CTpyKTypa. DnemeHTapHas sdeiika. IIlpumurtnBHas suelika. fuelika Burnepa—3eiiTia. Pemerka
Bbpase. O6o03HaueHusi y3ja0B, HampaBiIeHUN U IUIOocKocTed B Kkpucramuie. OOpaTHas pelieTka, ee
cBoiicTBa. 30Ha bpuintosHa.

[Ipumecu u CTpYKTYpHBbIE J€PEKTHl B KPUCTALIIMUECKUX U aMOP(HBIX MOJYNPOBOIHUKAX. XUMHUYE-
CKasl MPUPO/Ia U FIEKTPOHHBIE CBOMCTBA NpuMeceil. ToueuHble, THHEHHbIE U IByMEpHbIE 1€(DeKTHI.

2. OCHOBBI T€XHOJIOTHH MOJYIIPOBOAHUKOB M MeTO/bI ONIPe/ieJIeHHsI X NapaMeTPOB.

Metoab! BeIpaliuBaHusi 00bEMHBIX MOHOKPUCTAJIOB U3 JKUAKOW M ra3zoBoi ¢a3. Metomabl
BBIpAIMBAHUS SMUTAKCUAIBHBIX IJICHOK (SMUTAKCUS U3 KUJAKOH U ra3oBoi ¢aszsl). MosekynspHo-
JTy4yeBas anMUTakcus. Meramiopranuueckas SnuTakcus. MeTo bl JerupoBaHus MOJyTPOBOHUKOB.

OcHOBHBIE METO/IbI ONpEENICHUsI MMapaMEeTPOB MOIYIPOBOJIHUKOB: HMIMPUHBI 3aIPEIIEHHON
30HBI, TIOJIBM)KHOCTH U KOHIIEHTPALIUM CBOOOHBIX HOCUTENEH, BPEMEHH JKU3HN HEOCHOBHBIX HOCH-

TeJel, KOHIEHTPaluu U TTyOHHBI 3aJieraHusl ypoBHEH npumeceil u n1eeKTos.

3. OCHOBBI 30HHOI TEOPHUH MOJIYIIPOBOTHHKOB
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OcHOBHBIE TPUOIMKEHUST 30HHOM Teopuu. BosHoBas (QyHKIMS 3J1€KTpOHA B MEpHOIHYE-
CKOM noJie kpuctamia. Teopema bioxa. 3ona bpuimiosna. DHepreTuueckre 30HbI.

3aKOHbBI TUCIIEPCUH [UI BOKHEHIIMX MMOIYIIPOBOJIHUKOB. M303HEpreTHUECKHE MOBEPXHOCTH. TeH-
30p oOpatHoit d3¢dexkTuBHON Macchl. [ImoTHOCTE cocTostHmit. Ocobennoctn Ban-XoBa.

YpaBHEHU IBHKEHUS JIEKTPOHOB M BIPOK BO BHEIIHUX MOJIsiX. Metox 3¢ dexkTuBHOI Maccsl. M-
KPUBJICHUE DHEPIeTUYECKUX 30H B DJIEKTPUUECKOM I0JIE. JIBHIKEHUE 3JIEKTPOHOB U IBIPOK B Mar-
HuTHOM Tosie. Onpenenenre 3QPEKTUBHBIX MACC U3 ITUKIOTPOHHOTO (AMAMarHUTHOTO) PE30HAHCA.
CBs13b 30HHOU CTPYKTYPBI C ONTHYECKUMHU CBOMCTBAMM ITOJIYIIPOBOJIHHUKA.

VYpoBHU 3HEPrUHU, CO3/1aBaeMble IPUMECHBIMU LIEHTPAMU B MOJYNPOBOAHUKAX. JIOHOPHI U aKIENTO-
pbl. Menkue u riyookue ypoBHH. Bogopo1onoo0HbIe IPUMECHbIE LIEHTPBI.

4. PaBHOBeCHasl CTATHUCTUKA 3JIeKTPOHOB H AbIPOK B MOJYNPOBOJHUKAX

OyHKIUSA pacnpeneneHus 3JIeKTpoHoB. KoHLeHTpals 3JeKTPOHOB U JBIPOK B 30HAX, 3¢-
(eKTHUBHAS TUIOTHOCTH COCTOSIHUI. HeBBIPOXKICHHBIN 1 BBIPOXKICHHBIN AIIEKTPOHHBIN (IBIPOYHBII)
ra3. KoHLlEHTpanuy 3JIEKTPOHOB U JBIPOK HA JIOKAJIBHBIX YPOBHAX. DAKTOpPHI BBIPOKACHUS IIPU-
MECHBIX COCTOSIHUM.

[Tonoxenue ypoBHst @epmMu 1 paBHOBECHAs! KOHIIEHTPALIUS IEKTPOHOB U JIBIPOK B COOCTBEHHBIX U
IIPUMECHBIX (HEKOMIIEHCHPOBAHHBIX M KOMIIEHCHPOBAHHBIX) MOJIYNPOBOAHMKAX. MHOro3apsiiHble
IIPUMECHBIE LICHTPBI.

5. Kunern4eckue siBJIeHUsI B IIOJIYIIPOBOJHHKAX

Kunernueckue ko3 GuueHTsl — NnpoBOAMMOCTD, ITOCcTOsIHHAsA Xouia u TepmMo-2JIC. [peii-
¢doBasi cKOpoCTh, peiidoBas U XOITOBCKask MOABMKHOCTH, (pakTop Xomna. dpelidossiil u nuddy-
3UOHHBINA TOK. COOTHOLIEHNE DIHIITENHA.
MexaHu3MBl paccestHUsl HOCUTENEH 3aps/ia B HEUIeadbHOM pemeTke. BzauMoaeicTsue HocuTenen
3apsijia ¢ aKyCTHYECKUMHU M onTHYeckuMH (oHoHamu. PaccestHue HocuTenell 3apsjaa Ha 3apsDKEH-
HBIX U HEUTpaJIbHBIX NpuMecsX. ['opsune anexkTponbl. OTpunarenbHas auddepeHunaibHas TpoBo-
JUMOCTb. JIEKTPUUECKNE HEYCTOWUNBOCTH; SJIEKTPUUECKNE JOMEHBI U TOKOBBIE IIHYPHI.

6. PekomOnHanms 371eKTPOHOB H AbIPOK B IOJIYNIPOBOJHHUKAX

['eneparus U pekoMOUHAIMs HEPAaBHOBECHBIX HOCHUTENeH 3apsaa. KBasupaBHOBecue, KBa3u-
ypoBHU @epMmu. YpaBHEHUE KUHETHKN pekoMOuHanuu. Bpemena sxu3Hu. @oTonpoBOAUMOCTb.

Mexanu3mbl pekoMOuHanuu. M3mydarenpHas u Oe3pI3mydyaTenbHas pekoMOMHamwms. Mek30HHas
pexkoMOuHanus. PekomOnHanus yepe3 ypoBHU npumeceit u nedexton. Llentpsr mpummmanus. Oxe-

pEKOMOUHAIIHS.

[IpocTpaHCTBEHHO HEOJHOPOJIHBIE HEPABHOBECHBIC pAacCIpeleNieHUs] HOCUTENel 3apsaa. AMOUIIo-
nsipHas quddysusa. Iddext Hembepa. [nnna muddy3muu HepaBHOBECHBIX HOCUTENEH 3apsia.

7. KOHTaKTHBIE SIBJICHHS B MOJYIIPOBOAHHKAX

Cxema sHepreTHYecKHX 30H B KOHTAKTE METaJUI-II0JyIPOBOAHUK. OOoraiieHHble, 00eHeH-
HbI€ Y NHBEPCUOHHBIE CIION NMPOCTPAHCTBEHHOI'O 3apsija BOJU3U KOHTaKTa. BonbT-aMnepHas xapak-
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tepuctuka 0apbepa IllorTku. DHepreTudeckas quarpamma p-n nepexoma. MHXEKIus HEOCHOBHBIX
HOCHUTENEN 3apsaa B P-N nepexone.

I'ereporniepexoabl. DHEpreTHUECKUE AUarpaMMbl TeTepoIepexo10B. Bapu3oHHbIe MOTYITPOBOIHUKH.
8. CBoiicTBa NOBEPXHOCTH MOJYIIPOBOHUKOB

IToBEpXHOCTHBIE COCTOSIHUS M NTOBEPXHOCTHBIE 30HBI. VICKpHBIIEHNE 30H, pacupeieleHue 3apsiia u
noreHnuana BOau3u noepxHocTu. [loBepxHocTHast pekomOuHanusa. DddexTt mons. TammoBckue
ypoBHH. CKOPOCTH ITOBEPXHOCTHOM PEKOMOMHAITUH.

9. OnTuyeckue siBJIeHUA B MOJIYIIPOBOAHUKAX

KommiekcHast iusneKkTpryeckasi IpOHULIAEMOCTh, TIOKA3aTeNb MPETOMIICHNS, KOA(PPHUIIUEHT
oTpaxkeHMsl, ko3¢ duuueHt nornouieHus. CBsA3p MexAy HUMH U cooTHouleHuss Kpamepca—
Kponwura.

Mesx30oHHbIE mepexo/ibl. Kpaii coOCTBEHHOTO TIOTJIONMICHHS B ClIydae MPsIMBIX U HEMPSMBIX, pa3pe-
IICHHBIX W 3aIPEHICHHBIX MEPEX0I0B. DKCUTOHHOE IMOTJIoNMeHNe U n3inydcHre. CIIOHTAaHHOE U BBI-
HYXJIeHHOe n3nyueHue. [lornomienue cBera Ha CBOOOJIHBIX HOCUTEISAX 3apsa. [lormomieHue cBera
Ha KojieOaHUsX pemeTKu. PaccesHue cBeTa KOJIeOaHUSAMHU PEIIECTKH, KOMOMHAIIMOHHOE PACCESTHHE
Ha onTuueckux (oHoHax (Pamana — JlanncOepra), paccesHue Ha akyctudeckux ¢ononax (bpui-
nr09Ha — Manzenpirama).

Brnusiaue nmpumeceit Ha onTuyeckue cBoicTBa. [IpumMecHas cTpykTypa ONTHYECKUX CIIEKTPOB BOJIHU-
31 Kpasi COOCTBEHHOT'O MOTJIONIEHUS B IPSIMO30HHBIX M HEMPSAMO30HHBIX MOIYIPOBOJHUKAX. Mex-
MpUMeECHas U3JIydaTesibHasi peKOMOUHAIMS. DKCUTOHBI, CBI3aHHBIC HAa TPUMECHBIX IIEHTpaxX.

OnTtuueckue siBJeHUs1 BO BHEMHUX moisx. DPdext dpanna-Kennpima. Iddexr [okkensca. Id-
¢ext bypmreitna-Mocca. Oddexrsr Papanes u doiirra.

10. ®doTo31eKTPUYECKHE ABJICHUS

[IpumecHas u cobcTBeHHast HOTOMPOBOAUMOCTH. BinsiHue mpriiManusi HEPaBHOBECHBIX
HOCHTENEH 3apsia Ha POTOmpPoBOANMOCTh. ONTHYECKas Tepe3apsiika TOKAIbHBIX YPOBHEH U CBS-
3aHHBIC ¢ Hel AhdexTrl. TepmocTUMynUpoBaHHAS TPOBOAUMOCTE. DOTOPA30TPEB HOCUTENEH 3apsi-
na. @oTorNeKTPOMArHUTHBIN AP (DEeKT.

11. HexkpucranindecKue moJynpoBOIHUKH

AmMop¢dHbIe U cTEeKI000pa3Hble MOTYIPOBOAHUKH. CTPyKTypa aTOMHONW MaTpHUIIbl HEKpUCTAJIINYe-
CKHUX MOJYIIPOBOJIHUKOB. MneanbHoe cTtekio. ['uapupoBanHbie aMOpQHBIE MOITYIPOBOJHUKH.

OCOOEHHOCTH 3JIEKTPOHHOTO HIHEPTeTHUECKOro CIHEKTpa HEYNOPSJOYEHHBIX IMOIYIPOBOIHHUKOB.
[InoTHOCTE cocTOsTHUM. JIoKamu3amus 3JIEeKTPOHHBIX COCTOSIHUM. [1[enp moABHMKHOCTH.

JlerupoBaHue HEKpPHUCTAUIMYECKUX MOTYNPOBOJHUKOB. MexaHU3MBbl NepeHoca HOCUTENEH 3apsia.
IIpsixkoBas nmpoBoguMOCTh. 3akoH Motra. CrieKTphl ONTHYECKOrO MOIVIOIIEHNS HEKpUCTaInde-

ckux matepuanon. [IpaBuno Ypobaxa.

Hecranmonapusie mponeccel. Onpeaenenue aApeipoBoil MOJBUKHOCTH MO U3MEPEHUSIM BPEMEHU
npoJiera. J[McnepCcHOHHBIN NEPEHOC.
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BinsiHue BHEIIHMX BO3JCHCTBUN HAa CBOMCTBA HEKPUCTAJUIMYECKHUX IOJIYIIPOBOJHUKOB. Meracra-
OUJIBHBIC COCTOSTHMSL.

12. Ilo1ynpoBOAHUKOBbIE CTPYKTYPbI IOHUKEHHOH PAa3MEePHOCTH M CBepXpeleTKH

Pa3mepHoe kBaHTOBaHME. [[ByMEpHbIE U KBAa3UJIByMEPHBIE AIEKTPOHHBIE CUCTEMBI U CTPYK-
TYpbl, B KOTOPBIX OHU peanu3ytoTcs. KoHTpa- 1 KoBapHaHTHbIE KOMIIO3UIIMOHHBIE CBEPXPEIIETKH,
JIETUPOBAHHBIE CBEPXpPELIETKH JiernpoBaHus. KBantoBele HUTH. KBaHTOBbIE TOUKH. DHEpreTuye-
CKUI CHEKTP 3JIEKTPOHOB U IJIOTHOCTh COCTOSIHUM B 3TUX CUCTEMAX.

OnTHueckue sBICHUS B CTPYKTYpaxX C KBAaHTOBBIMHU sIMaMH, MpaBWiia oTOOpa Uil MEXK30HHBIX U
BHYTPHU30HHBIX (MEXIIOJ30HHBIX) MEPEX010B. Mex30HHOE MOTJIONICHHE U U3JIydaTelbHas PeKOM-
OMHALIMA B 3TUX CTPYKTypaxX. DKCUTOHBI B KBAHTOBBIX sIMaX, KBAHTOBO-pa3MepHbIil a¢dext LTap-
Ka.

DJNEeKTPUYECKUE U TaIlbBaHOMArHUTHBIC SIBICHUS B IBYMEpPHBIX CTpYKTypax. Dddexr LlyOoHMKOBA-
ne ['aaza. OOuiee npezacraBiaeHue o KBaHToBoM 3¢ dexre Xoma.

13. IIpuHUMIIBI AelicTBUSA MOJYNPOBOJIHUKOBBIX MPUOOPOB

Bonbrammepnas xapaktepuctuka P-n mepexona. I[Ipubopsl ¢ ucmoib30BaHHEM P-N TEPEXOJIO0B.
Tynnenbnbiii nuox. Juon 'anna. bunonsipusiil Tpansucrop. Tupucrop. DHepreTuueckas quarpam-
Ma CTPYKTYpBhl MeTaylI-audJiekTpuk-nonynpoBogauk (MJII). [Tonessie Tpanszuctopsr Ha MJII-
cTpykTypax. [Ipubopsl ¢ 3apsanoBoii cBsa3bi0. LIIyMbI B MOTYIPOBOAHUKOBBIX MPUOOpaXx.

dortosnemeHTsl U (hoToauonsl. CrieKTpanbHas 4yBCTBUTEIBHOCTh M OOHApYXKHUTENbHAsl CIOCO0-
HOCTh. [lomynpOBOAHMKOBEIE IETEKTOPHI SAAECPHBIX U3TydyeHUH. DOTOAIEKTPHUUECKUE MPeoOpa3oBa-
tenu, KITJ] mpeoOpa3zoBanus.

CeToanob! U NOJIYNIPOBOJHUKOBBIE J1a3ephl. IHKEKIIMOHHBIE J1a3epbl HA OCHOBE ABOWHOM IeTepo-
CTPYKTYPBHI.

Vcnonb30BaHue HAaHOCTPYKTYP B MOJYHIPOBOJHHKOBBIX IpuOopax. I'erepoTpaH3ucTop ¢ AByMEp-
HbIM 3JeKTpoHHBIM TazoM (HEMT). I'ereponasepsl Ha OCHOBE CTPYKTYp € KBAaHTOBBIMH SIMAaMHU U
KBAaHTOBBIMH TOUYKaMH. Pe30HaHCHOE TYHHEIMPOBAHUE B JIByXOapbepHOU reTepoCcTpyKType U pe3o-
HAHCHO-TYHHEJBbHBIA n0J. ONTHYECKHI MOIYIATOp HA OCHOBE KBAaHTOBO-pasMepHOro s¢dexra
[Irapxa.

5. dopma NpoMeKYTOYHOM aTTeCTAMM . KaHIUIATCKUI SK3aMeH.
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AHHOTAIUA TUCHUILINHBI
«M30pannblie riaaBbl GU3MKH MOJYNPOBOIHUKOB - |»

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpasaennocts (mpopuib) «Pu3nkKa nosynpoBOIHUKOBY

1.

JucuuruimHa «/30panHble TaBbl (PU3UKU TOITYIPOBOJHHUKOB - |» OTHOCHTCS K pasaeny

JTUCIUILIMHBI 110 BBIOOpPY BapuaTHUBHOM yactu 6ioka b1.

2.

©)
@)

Iensamu ocBoeHus AucHMIUIMHBL «30paHHble TIaBbl GU3MKH TOIYIPOBOJIHUKOB — |» sBIIS-
I0TCA:

- YCBOEHHUE aclUpaHTaMH 3HaHUH O (U3MKE KMHETUYECKUX SBJICHUH B IOJYIPOBOJHUKAX,
00 HUCIOJIb30BaHUM SIBJICHUI MEpeHoca B MOIYIPOBOJHUKOBBIX MPUOOpax HOBOTO MOKOJIE-
HUS,

- U3y4CHUE MOJCIIbHBIX IPEACTABICHUM U OCHOBHBIX TEOPETUYECKUX ITPUHIUIIOB, OIMUCHI-
BAIOIIUX KUHETUYECKHUE CBOMCTBA IOJIYIPOBOJHUKOBBIX KPUCTA/UIOB WM IUIEHOK IIOJIYIIPO-
BOJJHUKOBBIX MaTepHUAIIOB;

- popMHpOBaHUE Y aCIIMPAHTOB HABBIKOB SKCIEPUMEHTAIBHOTO U3yUECHUs ABJICHUN MIEPEHO-
ca B IIOJIYIIPOBOJHUKOBBIX CUCTEMAX.

OO6m1ast TpyA0€MKOCTh TUCIHUIUIMHBI COCTABIISIET 4 3aueTHbIe eAMHUIBI, 144 yaca.
Coneprxanue TUCHUILTAHBI:

Kunernueckoe ypasuenune bosabumana. [Ipoueccsl mpoBoguMocTH

[Tpenmer nenm u 3amaun Kypca. OcHoBHas TepmuHojiorus. Kunernueckoe ypaBHEHHE
bonpimana. Bpems penakcanuu.

[110THOCTD 3MEKTPUUECKOTO TOKA U TNIOTHOCTh IIOTOKA SHEPIUH.

Kunernyeckue ko3pPUIMEHTHI. DIEKTPONPOBOJHOCTh MOJTYNPOBOJHUKOB. [anbBaHOMar-

HUTHBIE 3P PEKTHI.

HHUHA
@)

Bausinue MArHUTHBIX, 3JJCKTPUICCKUX U TEMIICPATYPHBIX noJied Ha KBAHTOBLIE sIBJIe-

Oddext Xomra B o61acTu nmpuMecHo nmpoBoauMoctu. DddekT Xouta B MaTepualie ¢ He-

CKOJIbLKUMHM TUTIAMHU HOCHTeNel 3apsna. 3aBUCHUMOCTh Kod(dummenta Xosuia OT BETHYUHBI
MarauTHoro noiis. [Ipumenenue rdexra Xosna.

o

Marnutope3uctuBHbIi 3¢ dekt. 3aBUCUMOCTb PdeKTa 0T mapaMeTpoB MOJIYIMPOBOIHUKA.

[IpumeHeHre MarHUTOPE3UCTUBHOTO 3 dexTa i onpeaeneHus MOABUKHOCTH HOCUTENEH 3a-
psna B CTPYKTYpax ¢ pa3InYHON F€OMETPUEH.
o TemnonpoBogHOCTE MOTYIPOBOAHUKOB. TepMO3IEKTpUUECKUE SIBIECHUS. TepMOMarHUTHbIE
sByieHus. [IpuGopel Ha OCHOBE THUX SBICHUM.

OO0mii aHAIN3 KNHETHYECKUX ABJICHU

o OOmuii aHaM3 KHHETUYECKUX sIBJICHUH. O KHHETUYECKHUX SBJICHUSAX B MOJYMPOBOJHUKAX C
TEH30pHOH 3(PPEKTUBHOI MacCoi.

o TenzopesuctusHblll 3¢ dext. TenzouyBcTBUTENBHOCTE. KO PUIIMEHTH Th€30CONPOTHBIIE-
HUs. MeToaMKa U3MepeHUs: TEH30PE3UCTUBHOTO AP eKTa Ha KpUCTAILIAaX U TUIEHKAX.

5.

dopma NIPOMEKYTOYHON ATTECTALMM 3a4ET.
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AHHOTAIMSA TUCHUILTHHBI
«@opMHpoOBaHNe U CBOICTBA HAHOCTPYKTYPHPOBAHHBIX MOJYNPOBOJHUKOB

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpasaennocts (mpopuib) «Pu3nkKa nosynpoBOIHUKOBY

1.

Jucnuninuza «P@opMUPOBAHME U CBOWCTBA HAHOCTPYKTYPHUPOBAHHBIX ITOJYIIPOBOJIHHUKOB)

OTHOCHUTCS K pazJiely AUCUUIUIMHBI IO BEIOOPY BapHaTUBHOM YacTu O1oka b1.

2.

LlensiMu ocBOeHHsT TUCHUILIAHBI «DOPMHPOBAHUE M CBOWCTBa HAHOCTPYKTYPHPOBAHHBIX
MOJTYIIPOBOTHUKOB» B COOTBETCTBUU C OOIIMMH IENISIMH OCHOBHOM NMpO(dhecCHOHaIbHOMH 00-
Pa30BaTeNbHONM IPOrPaMMbI MOCIEBY30BCKOTO MPOPECCHOHANFHOrO 00pa3oBaHMs (acmu-
paHTypa) (nanee - oOpazoBaTenbHas IPOrpaMMa IOCIEBY30BCKOTO IPOYECCHOHAIBLHOTO 00-
pa3oBaHusl) SIBISIFOTCSL:

- YCBOCHHC acCliMpaHTaMu 3HAHUH O (bHSI/I‘-IeCKI/IX ABJICHUAX, HMCIOIUX MECTO B HAHOCTPYK-
TYPUPOBAHHBIX HOIYIPOBOJHMKAX, 00 UCIIOIB30BAHUH ITHX MAaTCPHAIOB B TBEPIOTEIbHBIX
YCTPOMCTBAX HOBOT'O MTOKOJICHHUS;

- U3y4YeHHE MOJENbHBIX IPEICTABICHUI M OCHOBHBIX TEOPETHYCCKUX IPHHIMIIOB U3MEHeE-
HUsI CBOWCTB MOJYIIPOBOAHUKOB IIPH IIEPEXOAEC B HAHOMETPOBBIM IHANA30H;

- ()OopMHpOBaHUE y aCIMPAHTOB HABBIKOB IKCIIEPUMEHTAIBHOTO U3YYCHHs] HAHOCTPYKTYPH-
POBAHHLIX CUCTEM.

OO6m1ast Tpy10€MKOCTh TUCIHUILUIMHBI COCTABIISIET 4 3aueTHbIe eAMHUIBI, 144 yaca.
Coneprxanue TUCIUILTAHBI:

IIpeamer, neau u 3aga4u Kypca.

OCHOBHaSI TCpMI/IHOJIOFI/ISI. TCHIIGHIII/UI Hepexona oT MPIKpOBJIGKTpOHI/IKI/I K HaHOBHeKTpOHI/I-
Ke. YMEHbUIEHNE TOIOJOTMYECKOT0 pazMepa aieMeHToB. HaHoanekTponuka. Me3ockonuka.
MonekynsapHO-aTOMHBIA ypoBeHb. O0JIacTH MPUMEHEHHS] HAHODJIEKTPOHUKH M HAHOTEXHO-
noruii. BzauMocBs3b ¢ Apyrumu Haykamu. HaHOTeXHOIOTUY 1 00IIECTBO.

CpoiicTBa yacTHIl MAJIBIX Pa3MepoB.

0-D, 1-D, 2-D , 3-D cucrtemsl. 3aBUCHMOCTh CBOMCTB OT pa3MepoB U pazMepHocTH. M3me-
HEHHUE COOTHOIIEHHS BHEIIHUX M BHYTPEHHHX aTOMOB B Kiactepe. M3MeHeHHe KOOpaAuHa-
[IMOHHOTO 4YHcia Juis Kiactepa. M3MeHeHune TemmepaTypsl IUIaBleHUs (KJIacTep, TUICHKA).
N3meHeHne moCTOSHHOM penieTku. Mi3MeHeHne SHepruu CBS3H.

DJIeKTPOHHBbIE CBOICTBA HAHOYACTHIIL.

N3MeHenue mMUpHHBI 3alpelieHHON 30HbI B TIOJIYIIPOBOJHUKAX; 3aBUCUMOCTh OT Pa3MEPHO-
cTu. M3MeHeHne 30HHOW CTPYKTYphl METAJIA; Pa3MEPHO-UHIAYLIMPOBAHHBIA MEPEXO «ME-
TaJUI-AUIEKTPUK». I3MEHEHUE ONTUYECKUX CBOMCTB METAJJIOB U IOJYNPOBOJHUKOB. 13-
MEHEHHUE DJIEKTPUYECKUX W MATHUTHBIX CBOMCTB. I3MEHEHNE XUMHUUECKHUX CBOWCTB

HanorexHoJsorum.

JIBa moaxo/a K MOJTy4eHUI0 HaHOCTPYKTYp. “Bottom-up” u “Top-down” Meroasl. MeTo bl
cyOMukpoHHo# ¢otonurorpaduu. JnekTpoHHas autorpadus. Monnas aurorpadus. Pent-
reHoBckas autorpadus. Jlurorpadus ¢ npuMeHEHUEM CHUHXPOTPOHHOTro u3ny4deHus. Jluto-
rpadust HaHoBHaBIuBaHueM. Hanochepuas mutorpadus.

Metoas! GpopMHPOBAHNUSA H CBOMCTBA KBAHTOBLIX TOYEK
®opMHpOBaHNE KBAaHTOBBIX TOYEK MO MexaHu3My CrtpaHcku-KpactaHoBa. ATOMHOE MaHM-
nynupoBaHue. KBaHTOBbIE «3aroHs» Oriepa. IIpouecchl KOHTPOIUPYEMOrO pa3MeELEHUs
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KBaHTOBbIX TO4YeK. CHHTE3 KBAaHTOBBIX TOYEK B MaTpHIlaXx Ha OCHOBE noaumepoB. CHHTE3
KBaHTOBBIX TOYEK B CTEKJIIHHBIX Marpuuax. PoOpMUpPOBaHHE KBAHTOBBIX TOYEK B IIOPUCTBIX
MaTpULax (LIEOIUTHI, 30Ib-TENH).

Metoabl GopMHUPOBAHUS HAHOHUTEN U MX CBOMCTBA.

Komnonaneiii cuntes. ['maporepmanbHblii METOA. XUMHUYECKOE OCAXACHHUE. DIUTAKCHAIIb-
HBI POCT HAHOHUTEM IO MEXAHU3MY <«I1ap-KUIKOCTb-KPUCTALUD». DIEKTPOXUMHUYECKOE
ocaxzaeHue. [I[puHI-TEXHOJIOTUs.

CuHTe3 yJbTPAaTOHKHX INICHOK H CBepXpemeToK. MeTo MoJIeKyIIIpHO-Ty4eBOM IUTAK-
cuu. Merop ropsiueit creHku. @opMupoBaHre HAHOCTPYKTYPUPOBAHHBIX IUIEHOK Ha XOJIO -
HBIX U HECOPHUEHTUPOBAHHBIX MOAJIOKKAX. [Ipumepsl peanuszanuu.

Cl'[eIII/IaJ'[LHbIe ME€TOJAbI THATHOCTUKMU. MI/IKpOCKOHI/I‘-IGCKI/Ie MCTOAbI aHaJIn3a. PaCTpOBaﬁ
n IpOoCBCUMBAIONIas JSJICKTPOHHAA MHUKPOCKOIIHA. TYHHGJ'IBHaH MUKPOCKOIIHA. AToMHO-
CHJIOBasA MHUKPOCKOIIHA. DOTOMIOMHUHECIICHITHS HAaHOPAa3MECPHLBIX IMOJYIIPOBOAHUKOB. Cnex-
TPOCKOIINA KOM6I/IHaI_II/IOHHOFO pacCesaHus.

®opMa NPOMeKYTOUHOI aTTeCTAlIMU: 3a4eT.
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AHHOTAIMSA TUCHUILTHHBI
«W30panHbIe ri1aBbl GU3NKH NMOJYNPOBOIHUKOB - |1»

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpasaennocts (mpopuib) «Pu3nkKa nosynpoBOIHUKOBY

1. JHucuurummza «V30paHHble TN1aBbl (PU3UKU MOTYIPOBOAHUKOB - |1» oTHOCHTCS K pasneny
JUCLUIUIMHBI 10 BEIOOPY BapHaTUBHON yacTH Oioka b1.

2. lensmu ocBoeHUs AUCHUIUTMHBI «/30paHHbIC TIaBbl (GU3UKH TOJIYIPOBOIHUKOB — Iy sB-
TSTFOTCSL:

- YCBOCHUE aclMpaHTaMH 3HAHUW O (U3UKE KOHTAKTHBIX SIBJICHUI B MOJIYIMPOBOIHUKAX, 00 HC-
MI0JIb30BAHUH KOHTAKTOB PA3JIMYHOTO BUA B TBEPAOTEIBHBIX YCTPONCTBAX HOBOTO IMOKOJICHHUS,
- U3yYEHUE MOJICJIBHBIX MPEICTABICHUI U OCHOBHBIX TCOPETUYCCKUX MPUHIUIIOB, ONHCHIBAIO-
IINX CBOWCTBA KOHTAKTOB TOJYMPOBOJHUKA C METAJUIAMHU, TUAICKTPUKAMHU, IPYTHMH TOJY-
MIPOBOIHUKAMH;

- ¢opMUpPOBAHNE y ACIHPAHTOB HABBIKOB IKCIEPUMEHTATHHOTO M3YUCHHS KOHTAKTHBIX SIBJIC-
HU B MTOJYITPOBOIHUKOBBIX CUCTEMaX.

3. OOwias Tpy10eMKOCTh TUCIUILIMHBI COCTABIISACT 4 3aueTHbIe eqUHUIIBI, 144 gaca.
4. CopneprkaHue TUCIUTUIHHBIL:

Tema 1. KoHTAKT MeTALI-NI0JYIPOBOAHUK

[Ipeamer, nenu u 3agaun kypca. OcHoBHasi TepMHuHOJIOTHUsI. KOHTaKT MeTaI-nmoynpoBOJHUK. 3a-
TOPHBIA M aHTU3AMOPHBINA CclIol. Pacnipenenenue nmoTeHana B 3amopaom ciioe. llupuna 3amopHo-
ro cnosi. EMxocTs 3amopnoro ciost HHloTTku.

Tema 2. KoHTakTHBIE SIBJIeHUS HA TPaHHMLE Pa3/esia MeTANI-N0JYIPOBOIHUK

JlvonHas Teopus BelnpsimieHus 3anopHoro ciost [ortku. Auddy3nonnas Teopus BhIIPSMICHUS.
Bnusinue cun uzobpaxenus. BonbT-amnepHas xapaktepuctuka auoaa ¢ 6apsepom LloTTku npu
HJINYUU TyHHenupoBaHHs. CriocoObl CO3aHUs OMUYECKUX KOHTAKTOB K MOJTYIPOBOJHUKAM.

Tema 3. D1eKTPOHHO-IBIPOYHBIE TIEPEXOAbI
DJEeKTPOHHO-JBIPOYHbIE Mepexo/ibl. OO0pa3oBaHMe MEpexo/ia, KOHTAKTHAs Pa3HOCTh MOTEHIIMAJIOB.
Pacnipenenenne moTeHIMana Ui pe3KOoro M IUIaBHOTro mepexona. EMkocTh mepexopa. BnmsHue
LIEHTPOB C TIIYyOOKHMHU YPOBHSIMHU Ha EMKOCTb.

Tema 4. lnonnas Teopus BoipsaMiIeHusi. OCHOBHBIE 10Ny ICHUS

Bosbr-amnepHast xapaktepuctuka. o/ ¢ ToHKOI 0a3oii. BonbT-aMnepHas xapakTepucTika p-i-n
avozaa. BnusHue reHepaiuy U peKoMOMHAIMK HOCUTENEH Ha BUJ BOJBT-aMIIEPHOM XapaKTepUCTH-
KH.

Tema S. I'ereponepexoasnl

I'eteponepexonpl. Knaccudukanus rereponepexoioB. DHEPreTHUECKUE JUarpaMMbl reTeporepe-
xozn0B. Pacnpenenenue norenuuana. EMkocTs rereponepexo1oB. BoiabT-aMnepHble XapakTepuCTH-
KM FETepONEPEXO00B ISl aHU30TUITHBIX Y N30TUIHBIX CIIy4aes.

Tema 6. Ilepexoanbie nponeccsl B MOJYNPOBOAHUKOBBIX IH0aX

Ilepexoanble MmpoIEecchl B MOMYMPOBOAHUKOBBIX auofax. OmnpeneneHue W KiaccupUKALMs mepe-
XOJIHBIX MporeccoB. [lepexonHblil mpouecc Mpu NEPEKITYEHUN AMO0JA U3 HEWTPAIBHOTO B IPO-
IIyCKHOE COCTOsIHME. [IepexoaHblii mponecce nNpyu NEPEKIYEHUN JUO0AA U3 IIPOITYCKHOI'O COCTOSHUS
B 3aIIOPHOE.
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Tema 7. CTPyKTYpbI MeTALI-AUICKTPHUK-TIOJTYIIPOBOAHHUK

OJNEKTPOHHBIE IPOLECCHI B CTPYKTypax MeETaJlI-AUAJICKTPUK-TIOIYIIPOBOIHUK. DHEPreTHYECKHE
muarpaMMsl uiaeansHbix M/II-ctpykryp. KoHnenTpanus HocuTeneu 3apsaa B CTpykrype. BonbT-
¢bapaanble xapakrepucTUkd MII-CTpyKTyp [UI pa3IM4HbIX 4acCTOT.

Tema 8. [IpuMeHeHNe KOHTAKTHBIX SBJIEHUI
Obmas kinaccuduxanus npuOOPOB HA OCHOBE KOHTAKTHBIX sBJeHUN. OOnacTH MpUMEHEHUs pas-

JIMYHBIX BUJOB KOHTAKTOB.

5. dopMa NPOMEKYTOYHOM ATTECTALMH : 3a4ET.
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AHHOTAIUSA TUCHHUILINHEL

«MeToabl H3MEPCHUA U AaHAJIN3A JJICKTPHYECCKHUX CBOMCTB MOJYIIPOBOAHHUKOBBIX IVICHOK)>

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpasaennocts (mpopuib) «Pu3nka 1nosynpoBOIHUKOBY

1.

Hucuunimza «MeTobl U3MEPEHHS U aHaju3a 3JIEKTPUYECKUX CBOMCTB MOJIYITPOBOJHUKO-

BBIX IIJICHOK» OTHOCHUTCA K pasacily AUCHUIIIUHEI I10 BBI60py BapHaTHBHOﬁ yactu 61oka b1.

2.

LenssMu OCBOCHHSI TUCIUILTHHBI «METOIbI H3MEPEHHS M aHAJIN3a AJICKTPHUECKUX CBOHCTB
MOJTYITPOBOTHUKOBBIX IJICHOK» B COOTBETCTBHM C OOIIMMH IIETISIMH OCHOBHOM Ipodeccuo-
HAJIBHOW 00pa3oBaTEeIbHON MPOrPaMMbI ITOCIEBY30BCKOTO MPO(ECCHOHAILHOTO 00pa3oBa-
Hus (acmmpaHTypa) (manmee - oOpa3zoBaTellbHAs MPOrpaMMa IMOCIEBY30BCKOTO Mpoeccuo-
HAJILHOTO 00pa30BaHus) SBIISIOTCS:

- YCBOGHHE aCIHMpaHTaMHU 3HAHUHM O (PU3MUECKUX SBICHHIX, UMEIOIUX MECTO B MOJYHpO-
BOJIHUKOBBIX IUICHKaX, 00 HMCIIOJIb30BAaHUH IUICHOYHBIX CUCTEM B TBEPJOTENIBHBIX YCTPOW-
CTBaX HOBOI'O ITIOKOJICHUA,

- M3YYCHHE MOJICIILHBIX TPEACTABICHUN U OCHOBHBIX TEOPETHUYSCKUX MPHUHIIUIIOB U3MEHE-
HUS CBOICTB IMOJIYITPOBOJHUKOBBIX IJICHOK IIPW BapHallMKW TOJHIWHBI U CTPYKTYPHBIX Iapa-
METPOB;

- popMUpOBaHUE y ACIIUPAHTOB HABBIKOB 3KCIICPUMEHTAIIBHOTO N3YYCHHUS SIBJICHUN ITEPEHO-
ca B IUICHOYHBIX CHCTEMaX.

OO61as TpyA0€MKOCTh IUCHUIUIMHBI COCTaBIsIeT 4 3a4eTHbIe enquHullbl, 144 yaca.
ConeprxkaHue TUCIUILIAHBI:

IIpeamer, neau u 3aga4u Kypca.
OCHOBHaSI TCpMI/IHOJ'IOFI/IfI. POJ'II) IIJICHOYHOI'O MaTCpI/IaJ'IOBeI{CHI/Iﬂ B COBpCMeHHOM TCXHOJIO-
rudeckoM mpotecce. O01as xapakTepucTuka METOA0B popMuUpoBaHus mieHok. OcoOeHHo-
CTU DJBIIUTAKCHUAJIBHOTO pOCTa HOJIprOBOI[HI/IKOBBIX IIJICHOK. KpI/ITI/IIIGCKOG COOTHOIIICHHUC
[apaMeTPOB IUIEHKU U TIOJIOKKH.

MexaHu3Mbl pocTa.

[Iporecchl aMUTaKCHATBEHOTO POCTa MOMYIMPOBOAHUKOBBIX IIEHOK. Mexanu3m domapmepa-
Bebepa. Mexanusm @panka u Ban-gep-Mepse. Mexanusm Kpacranosa-Ctpanckoro. Me-
TOJBI OIIPEIENICHUS KPUCTAIUTMYECKOTO COBEPIIICHCTBA MOTYNPOBOHIUKOBBIX TICHOK.

Kunernyeckue siBjieHUsI B TOJIYNIPOBOJHUKOBBIX IJICHKAX.

OcobenHoctu pa3mepHbIx siBiaeHU B 2-D cucreme. Monens ®ykca-3oHrmeiiepa npoBou-
MOCTH TOHKHMX IUIEHOK. 3aBHUCHUMOCTb YAEIBHOIO COIPOTHUBIICHUS IOIYIPOBOJHUKOBBIX
IJIEHOK OT TONIMHBL. [Iprmeps! peanu3anuu. 3aBUCUMOCTb MOJIBUKHOCTH HOCUTENEH 3apsi-
71a OT TOJIILHHBI.

KBanToBbIe pazmepHbie 3(QeKThl B MOJIYNPOBOJHUKOBBIX IIEHKAX. OCIMUIALNN KH-
HETHYECKUX PPEKTOB B 3aBUCUMOCTU OT TOJIIUHBI. MOJIENb «3JEKTPOH B SIIUKE». 3aBU-
CUMOCTb IIJIOTHOCTU COCTOSTHUHM OT TOJIUHBI IUIEHKU. [IpuMepsl pacuera muUpUHBI 3ampe-
LIEHHOM 30HBI JUI MOJIYIPOBOAHUKOBBIX IUNIEHOK B 3aBUCHUMOCTHU OT TOJIIIHHBIL.

Kiaaccuueckue METOAbI ONPEACICHUSA KOHUCHTPAIIMH U NMOABHKHOCTH HoOcHTeJIell 3a-
paiaa B MOJYNNPOBOJHUKOBBIX IIJICHKAX.
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OcoOeHHOCTH TPOBEACHUS XOJUIOBCKUX M3MEPEHUI Ha MJICHOYHBIX CTPYKTypax. TpebGoa-
HUS K KOHTaKTaM. MeTob! OIpeecHUsl OMUYHOCTH KOHTAKTOB.

6. HeoxHOpPOIHOCTH B MJIEHKAX
BJII/ISIHI/IC HGOI[HOPO,HHOCTI/I II0 TOJIIMHEC Ha pGSyJIBTaTBI I/I3MepeHPlf/'I KJIQCCUYCCKHUMU MCTO-
namu. JIByxcioiinas monaens lleTpuma kak crmoco0 onmucaHus MPOCTEHUITUX HEOTHOPOIHO-
cTeil.

7. 30HI0BbIe METOAbI THATHOCTHKH 3JIeKTPUUYECKUX MAPAMETPOB MOJYNPOBOJIHUKOBBIX
IJICHOK.
JlocToMHCTBa M HEIOCTATKM 30HJOBBIX METOJIOB aHAIN3a. YEThIPEX30HI0BbIA METO OIpe-
JICJICHUSI YACIBHOTO COMPOTHUBIIEHHUSI MOTYIPOBOIHUKOBBIX MICHOK. YeThIPEX30HI0BbIA Me-
TOJ MarHUTOCOIIPOTUBIICHHUS.

8. CneuuanbHble MeTOAbI AUATHOCTHKHU IJIEKTPUYECKUX MapaMeTPOB MOJIYNPOBOAHUKO-
BBIX INICHOK.
Tpex3oH10BbI MeToA. [IATH30H10BBIM MeTOA. VICKIIFOUeHE POIM OJIOKKY ITPU aHAIU3€ JaHHBIX
JIEKTPUUECKUX M3MepeHuil. MeTozsl omnpeneneHus npoduis pacupenesneHus yIeIbHOro COMIpo-
THUBJICHHMS 110 TOJIILIUHE IIJICHKH.

5. dopMa NPOMEKYTOYHOM ATTECTALMH : 3aUET.
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AHHOTAIMSA TUCHUILTHHBI
«M30paHHbIe 11aBbl GU3MKH NMOJYNPOBOTHUKOB - |11»

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpasiennocts (npodpuiib) «Pu3nka n0IynpOBOJHUKOBY

1. ucuunnmna «/30paHHble T1aBbl (PU3MKH MOTYIPOBOJHHUKOB - |1» oTHOCHTCS K  pasmeny
JUCLUIUIMHBI 10 BEIOOPY BapHaTUBHON yacTH Oioka b1.

2. lenssmMu ocBoeHUs TUCHUIUTUHBI «30paHHbIe TaBbl GU3UKK MOIYIPOBOIHUKOB — Iy sB-
JISIOTCSI:

- YCBOCHHUE aclUPAHTaMH 3HAHHUI O 3aKOHOMEPHOCTSIX IeHepallii HOCUTENEH 3apsiia U UX pac-
MPOCTPAHEHUU B TMOJIYMPOBOIHUKAX, O TPUMEHEHUU 3PPEKTOB reHepaluy 1 pa3JesieHus 3a-
PS/IOB B COBPEMEHHOH SHEPreTHKE MPOHM3BOJCTBA AJICKTPHUECTBA W3 DHEPTrUU H3IYyUCHHUS
(ComHEYHBIE JIEMEHTHI);

- U3yYeHHE MOJICIBHBIX MPEJCTABICHUN U OCHOBHBIX TCOPETHUCCKUX MPUHIIUIIOB, OMIUCHIBAIO-
X CBOMCTBA T'CHEpAIIMN HEPABHOBECHBIX HOCHTEJICH 3apsiia, X pa3/ieiiCHUE U IMPUMEHEHUE
B (DOTOBOJIbTAMYCCKHX JICMEHTAX;

- (hOopMHPOBAHHE Yy ACIUPAHTOB HABBIKOB IKCIEPUMEHTAIBHOTO M TCOPETHUECKOTO M3YICHHS
MPOIIECCOB, JICKANUX B OCHOBE COBPEMECHHBIX, SKOJIOTUYECKH YHCTHIX METOJIOB I'CHEpaIuu
SHEPTUU B TOJTYIPOBOJHHUKOBBIX CHCTEMAX.

3. OO0mmas Tpy10eMKOCTh TUCIUIIMHEI COCTABIIsIeT 4 3aueTHbIe eqMHNLbI, 144 Jaca.
4. ConepxaHue TUCUUIUINHBIL:

1. OnTuyeckasi reHepanusi HocuTeel 3apsaa

Beenenne. MecTo 3KOJIOTMUECKH YUCTHIX HCTOYHUKOB COBPEMEHHON SHEPIreTHKH.

MOHOHOHﬂpHaﬂ OINITHYCCKad reHepanusa 3apsaaa B MOJTYIPOBOJHUKAX. BI/IHOJ’ISIpHaSI OIITHYECKas I'c-
Hepalus 3apsAja B MOIYIPOBOIHUKAX.

2. Penakcanusi HepaBHOBECHBIX HOCHTeJIeH 3apsia
MexaHu3Mbl pEKOMOUHAIIMK HOCUTETIEH 3apsiia B MOTYMPOBOAHUKAX. MeXaHU3MBbI peaKcalii Ho-
CUTEJIEH 3apsaaa B MOJYIPOBOJIHUKAX.

3. IloBepXHOCTHASI PEKOMOMHALMA
CkopocTth noBepxHOCTHOW pekoMmOuHanmu. Monens Illoknu-Puna. BiusHue noBepXxHOCTHOH pe-
KOMOMHAIMM Ha BpeMsl )KU3HU HOCUTENeH 3apsa B 00pa3iiax KOHEUHBIX pa3MepoB.

4. Inddysus n apeiid HepaBHOBECHBIX HOCUTeIeH 3apsaa

Huddysus u apeiid HEOCHOBHBIX N30BITOYHBIX HOCUTENEH 3apsijia B IPUMECHOM IOJIYTIPOBOJHHUKE.
JlinHa 3ataruBaHusl Hocutenel 3apsaa. Hxkekuus HocuTenel 3apsaaa. DKCTpaKIus U aKKyMyJIs-
A1 HEOCHOBHBIX HOCUTEIIEH.

5. ®oTo31eKTPHYECKHE SIBJIEHHS B MOJYIIPOBOAHHKAX
Bentunpnas ¢otosznc B nmoiaynpoBogHHKaxX. BentunbHbeie ¢orosnemenTsl. [loBepxHocTHas (oTo-
sac. POTORIEKPOMATHUTHBIN AP DEKT.

6. TyHeJbHBIC SIBJCHUS B MOJTYNPOBOAHUKAX
KoHTakT BBIpOXKIEHHBIX 3JIEKTPOHHOTO U IBIPOYHOTO MOITYIPOBOJAHUKOB. TyHHEIbHBINA AHOI. -
(eKThI caMOOpTraHU3aIK B CTPYKTYPAxX TUIA TYHHEIBHOTO AUO0/A.

7. YpaBHenue boabumana
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Kunernueckoe ypaBHeHue bonbimana. PaBHoBecHoe cocTtossHue. HepaBHOBECHOE COCTOSHHE.
[Tpubnnxenne BpeMeHH penakcanuyi. MakcBeIOBCKOE BpeMs peslaKCaliH.

8. IlpumeneHnune BHyTpeHHero ¢poroddgexra

@DOTONPOBOIMMOCTD TPU HAJIMYUH TMOBEPXHOCTHON pEKOMOWHANINU ¥ TU(PY3Un HOCUTEINEH 3apsi-
na. cnonp3oBanne 3pPexToB GpoToreHeparyiyi HOCUTENEH 3apsI0B B COTHEYHON YHEPTeTHKE. Y Be-
JTYeHNE KO PHUIIMEHTA MOJIE3HOTO JCHCTBUS COTHEYHBIX JJIEMEHTOB HAHOCTPYKTYPUPOBAHHEM.

5. dopma NpoMeKyTOYHOI aTTeCTAMM: 3a4CT.
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AHHOTAIMSA TUCHUILTHHBI
«@®opMHupoBaHNe, CTPYKTYPa M CBOMCTBA MOJIYIIPOBOIHHKOBBIX INIEHOK)

Hanpasienune 03.06.01 ®usuka u acTpoHOMUSA
Hanpasaennocts (mpopuib) «Pu3nkKa nosynpoBOIHUKOBY

1.

Jucnuninuna «@opMHUpPOBaHUE, CTPYKTYPAa U CBOMCTBA ITOJIYNPOBOJAHUKOBBIX IUIEHOK» OT-
HOCUTCS K pa3jieny IUCLUILIMHBI 10 BBIOOPY BapuaTUBHOM yacTu 6s0ka b1.

LlenssMu ocBOEHMSI TUCHUIUTMHBI «DOpPMHpPOBaHUE, CTPYKTYpa U CBOKMCTBA IMOJYIIPOBOIHHU-
KOBBIX IUICHOK» B COOTBETCTBUU C OOIIMMU LIEISIMH OCHOBHOU TIpo(heCCHOHAIBHON 00pa3o-
BaTEIILHOW TNPOTrPaMMBbI MOCIEBY30BCKOTO MPOGECCHOHATBLHOIO 00pa3oBaHusl (aCIHpaHTY-
pa) (manee - oOpazoBaTenbHasi MpOrpaMma MOCIEBY30BCKOTO MPOpECCHOHATBFHOTO 00pa30-
BaHUSI) SIBJISIFOTCS:

- YCBOGHHE aCIIUPaHTaMM 3HAHUH O (PU3NYECKUX CBOWCTBAX MOJYMPOBOIHUKOBBIX IJICHOK U
UX B3aUMOCBSI3HM CO CTPYKTYPOH M Je(EKTaMU;

- I3Y4YE€HUE COBPEMEHHBIX TEXHOJIOTUH (POPMHUPOBAHUS TOTYIPOBOTHIUKOBBIX IUICHOK M Me-
TOJIOB KOHTPOJISI KX XapPaKTEPUCTHUK;

-popMUpOBaHUE Y aCHUPAHTOB HABBIKOB IKCIEPHUMEHTAIHHOW W MPAKTUICCKOU PabOTHI C
MOJTYIIPOBOTHUKOBBIMH CTPYKTYPaMH.

OO61mas TpyA0eMKOCTh AUCHHUILIMHBI COCTaBIsET 4 3aueTHbIE enuHuLbl, 144 yaca.
ConeprkaHue TUCIMIUIUHBL:

IIpeamer, neau u 3aga4u Kypca.

OcCHOBHasl TEPMUHOJIOTHS, MTOHATHE «IUICHKa» U «TOHKas IJIEHKa». Pojib IUIEHOYHBIX TeX-
HOJIOTHI B COBPEMEHHOM 3JIeKTpoHUKe. OOII1Me TeXHOIOTHYECKUe YCIOBUS HAaHECEHUS TOH-
KHMX IUIeHOK. OO1as xapakTepucTuka MeTo/10B (OpMUPOBaHUs IJIEHOK. PeanbHas moBepx-
HOCTb. MeToJbl MOATOTOBKH MOBEPXHOCTU NOJIOXKEK. KpuTHUeckoe COOTHOLIEHHE Hapa-
METPOB IUIEHKH U MOJIOKKH.

MexaHu3MBbI POCTA IVICHOK.

Mexanusm donbmepa-Bebepa. Mexanusm ®panka u Ban-nep-Mepse. Mexanusm Kpacra-
HOBa-CTpaHCKOro. 3aBUCMMOCTb CBOWCTB OT pa3MepoOB M pa3MepHOCTH. M3MeHeHue cooT-
HOLICHUS BHEUIHMX U BHYTPEHHHUX aTOMOB B KiacTtepe. M3MeHeHue KOoOpAMHALMOHHOIO
qucaa i Kiactepa. Vi3MeHeHne TeMrieparypsl IUIaBieHus (KiacTep, rieHka). M3zmeHnenue
IIOCTOSIHHOW pelieTKu. Mi3MeHeHne >HEepruu CBS3H.

KBanToBbIe pasmepHbIe 3PPeKThI B OJYNPOBOJHUKOBBIX IVICHKAX.

Ocummiauuy KMHETHYeCcKuX 3P PeKToB B 3aBUCUMOCTH OT TOJNILIMHBI. MOJIeNb «3JIEKTPOH B
SIIIAKE». 3aBUCUMOCTbD TUIOTHOCTH COCTOSIHMM OT TOJIIIMHBI IJIEHKH. [IprMepsl pacuera mu-
PUHBI 3anpemeHHoﬁ 30HBI JJIA TOJYIIPOBOAHHUKOBBIX IIJICHOK B 3aBUCUMOCTH OT TOJIIIWHBI.
Mopens @ykca-30HrMeriepa IpoBOINMOCTH TOHKHX TUIEHOK.

TexHoI0r1usl TEPMUYECKOTr0 HCIIAPEHUS B BAKyyMe.

XapakTepuCTUKHU 3TAllOB HCIIAPEHUs, MEpEeHOoca W KOHJACHcaluu. BiusHue TexHomormye-
ckux (hakTopoB Ha cBoiicTBa rieHOK. KoHcTpykiuu ucnapureneil. Crneundrka HanblICHUS
JTUAJIEKTPUYECKUX IUIEHOK, 3allUTHBIX MOKPBITHM. MeTon Jia3epHOro M 3JEKTPOHHO-
JIy4€BOT0 MCTIAPEHHUS], IPEUMYIIECTBA U HEJOCTATKH.

HonHo-11a3MEHHOE pacnblJICHHE.
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du3nyecKue Mpouecchl Npyu MOHHOM paclblIEHUM IMOBEPXHOCTH TBepAoro Tena. KatonHoe
npocTpaHcTBo. PacnbuisemMas MUIIEHb KaK HCTOYHUK HAaHOCHMOI'O MarepHualia. 3aKOHOMep-
HOCTH paCIlbUICHUSA NOJUKPUCTAINIMYCCKUX U MOHOKPUCTATINIMUCCKHUX MAaTCPUAJIOB. OcHOB-
HbI€ PA3HOBUHOCTHU Ta30BBIX PA3psIOB B YCTPOICTBaX MOHHOTO pacmbuieHUs. OcoOeHHO-
CTH KOHCTPYKIIMM U OCHOBHBIE XapaKTEPUCTHUKH METOJOB MOHHO-IUIA3MEHHOTO paciblie-
Hus. Katognoe pacnbuienue. PeaktuBHoe pacnbuieHre. MarnerponHoe pacrbuieHue. WH-
ITyKTHUBHO-CBsi3aHHas Ma3Ma (ICP) 1 rura3ma s1eKTpOoH-IIUKIOTPOHHOTO pe30HaHCa.

CuHTe3 yIbTPATOHKHUX IIEHOK.

MeTto MOJEKYIAPHO-TYy4YEeBOM 3MUTakcuu. MeTtos ropsiueii creHku. GopMupoBaHUe HAHO-
CTPYKTYPUPOBAHHBIX IJICHOK HA XOJOJHBIX U HEOPHUEHTHUPOBAHHBIX MOJJI0KKaX. [Ipumepsl
pealin3aimm.

OcHoBHbBIE JJIeKTpUUYecKHe NMapaMeTpbl MOJIYNPOBOJIHMKOBBIX IUIEHOK U MeTOAbI MX
U3MepeHnsl.

O¢ddext marneroconpoTuBieHua. Ipdext Xomma. DIEKTPOONTHUECKHE CBOMCTBA MOIY-
MTPOBOJHUKOBBIX TUICHOK. JIeeKThl B TOHKMX TUICHKAX W WX BIHMSHHC Ha 3JIEKTpodu3mUe-
ckue mapaMeTpbl. [[puyuHbBl BOSHUKHOBEHUS U METOJIBI PEIICHUs Mpo0ieM. 30HI0BBIE Me-
TOABl JTUATHOCTUKHU JJIEKTPUUECKHUX IMapaMEeTPOB MOJYNMPOBOAHUKOBBIX IUIEHOK. JlOCTOMH-
CTBa M HEJJOCTATKH 30HJIOBBIX METO/IOB aHAJIM3A.

CnenuajabHble METOIbI UCCIEOBAHUS TOHKUX IUIEHOK.

Penrrenosckue I[I/I(i)paKIII/IOHHBIe METOABI. HpOCBe‘II/IBaIOHIaSI QJICKTPOHHAasA MHUKPOCKOIIHUA.
Meton BTOPUYHBIX HMOHHOH MAacC-CIEKTPOCKONUHU. PEHTTCHOBCKUMN MUKpOAHAIU3 U OXKe-
criekTpockomnusi. Meton oOpatHoro pezepdopaoBcKoro paccesHus. PactpoBas anekTpoHHas
MUKPOCKOIHS. ATOMHO-CHJIOBAsI U TYHHEJIbHAsI MUKPOCKOTIHSL.

5. @opma NpoMeKyTOYHOM aTTecTallMu: 3a4eT.
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