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AHHOTAIUA TUCHHUILINHBI
«HUcTopus u punocodpus Haykm»

HanpasJienue 03.06.01 ®uszuka u actpoHOMUSA
Hanpagaennocts (mpouis) «Teopernyeckas pusmnxa

1. JHucturumna «Vcropus u punocodus Haykn» OTHOCUTCS K 0a30Boii yactu O10ka bB1.

2. lenbro 0CBOCHMS TaHHOW NUCIHUILINHEI SBISETCS (POPMHUPOBAHUE Y ACITUPAHTOB LIEIOCTHO-
ro MOHUMAaHHUsI MPEMETa U OCHOBHBIX KOHIICTIIIUNA COBPEMEHHOM dunocopuu HayKu, pa3BH-
THIO0 (pruocodckoro moaxoaa K mpodieMe BOSHUKHOBEHHUS HAYKW M OCHOBHBIX CTaJui ee
HMCTOPUYECKOU 3BOJIIOLIMH.

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

Yactp 1. O6mue npodiemsl ¢puitocopun HAyKH
1. IlpeaMeT U OCHOBHBIE KOHLENIIUM COBPEMEHHOM (PUI0CO(PUU HAYKH.

Tpu acniekTa ObITHS HayKU: HayKa Kak reHepanys HOBOIO 3HaHMS, KaK COLMANbHbBIM MHCTH-
TYT, Kak ocobast cepa KyJIbTypBHl.

Jlornko-3nucTeMOIOTHYECKUI OIX0/ K UCCIeA0BaHNI0 HayKu. [lo3uTuBrCcTCKas Tpaaunus
B ¢uinocopun Hayku. Pacmmpenue noss ¢uinocopckoil mpoOieMaTuku B MOCTHO3UTHUBUCTCKOM
¢unocopun Hayku. Konnenuuu K.Ilonnepa, U.Jlakatoca, T.Kyna, I1.®eitepabenna, M.ITonanu.

Conuonornyeckuii U KyJabTypOJIOTHYECKHI MOIXOJbl K HCCIEIOBAHUIO Pa3BUTUH HAYKHU.
[Tpobnema MHTEpHAIM3Ma U 3KCTEpPHAIM3Ma B NMOHUMAHUM MEXaHM3MOB HAYYHOW JEATENbHOCTH.
Konnenmuu M.Bebepa, A .Koiipe, P.Meprona, M.Maxkes.

2. Hayka B KyJbType COBPeMeHHO! HHBHIN3ALUH

TpaauMOHaIUCTCKUI U TEXHOTEHHBIM THIbI [IMBUJIN3AIIMOHHOTO Pa3BUTHUS U UX Oa3uUCHbBIE
LEHHOCTHU. L|eHHOCTh HAy4HO! pallMOHAIIBHOCTH.

Hayka u ¢unocodus. Hayka u uckyccrtBo. Ponb Hayku B COBPEMEHHOM OOpa30BaHUU U
dbopmupoBanun auyHOCTH. DYHKIMK HAYKHU B JKU3HU 0OIIecTBa (Hayka Kak MHPOBO33pEHHE, Kak
MIPOM3BOJIUTENbHAS U COLIUAIbHAS CUJIA).

3. Bo3HUKHOBeHHE HAYKH M OCHOBHBIC CTAIMH €€ HCTOPHYECKO IBOIOLUH.

[Ipennayka u Hayka B COOCTBEHHOM CMBICIIE CJIOBa. J[Be cTpaTeruu MopokJIeHUs 3HAHUMN:
0000111eHHEe MPAKTUYECKOTO OMbITa M KOHCTPYHUPOBaHHE TEOPETHUECKUX MOjesel, obecrneunBaro-
IIMX BBIXOJI 32 paMKU HAJIMYHBIX UCTOPUYECKH CIOXKHUBIIMXCS (GOPM MPOU3BOACTBA U OOBIAEHHOTO
OTIbITA.

Kynbrypa anTHYHOTrO mOJIMCa M CTAaHOBJIEHUE MEPBBIX (OPM TEOpEeTUYeCKO HayKu. AHTHY-
Has JIOTMKAa ¥ MareMaThKa. Pa3BUTHE JOrMYECKMX HOPM HAy4HOTO MBILIUIEHHS M OpraHu3alui
HayKl B CpPEJHEBEKOBBIX YHMBEPCHUTETaX. POJb XpHUCTHAHCKOW TEOJIOrMU B U3MEHEHUHU CO3€epIia-



TEJBHOM MO3UIMH YYEHOTO: YEJIOBEK TBOPEI] C MAJICHBKOH OYKBbI, MAHUIYJISAIMS C MPUPOJAHBIMU
00BEKTaMU — aIXUMHUS, aCTPOJIOTHUS, Marus. 3amajHasl 1 BOCTOYHAs CpeJHEBEKOBasl HayKa.

CraHoOBIIEHHE ONBITHON HAYKH B HOBOEBPOIEHCKOHN KynbType. DopmupoBanue 1aeanoB Ma-
TEMaTU3UPOBAHHOTO U OMBITHOTO 3HAHUS: OKcdopackas mkona, Pomkep bakon, Yuiabsim Okkawm.
[Ipennocsliku BO3HUKHOBEHHUS SKCIIEPUMEHTAIBHOIO METOAA M €ro COEAMHEHMsI C MaTreMaTuye-
ckuM onucanuem npuponasl. I'.I'ammneit, ®pencuc bakon, P.Jlekapt. MupoBo33peHdeckass poib
HayKH B HOBOEBPOIENUCKON KynbType. COLNOKYIbTYpHBIE IPEANOCHUIKM BO3HUKHOBEHUS KCIIEPU-
MEHTaJIbHOT'O METO/1a U €0 COEUHEHUS C MATEMAaTUYECKUM ONHCAHUEM MPUPOJIBIL.

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

CraHOBIJIEHHE COLUMAIbHBIX U T'YMaHUTAPHBIX HayK. MUPOBO33pEHUYECKHE OCHOBAHUS COLH-
JIbHO-UCTOPUUYECKOT0 UCCIIEA0BAHNUS.

4. CTpyKTYpa HAy4YHOI'0 3HAHMS.

HayuHoe 3HaHue Kak cllojKHas pa3BHUBaroIlasicsa cucreMa. MHOroodpasue TUIIOB HAyYHOI'O
3HaHUA. DMIOUPUYECKUN U TEOPETUUYECKUN YPOBHHU, KpUTEpUU HX pasinuueHus. OCOOEHHOCTH IM-
MIUPUYECKOT0 U TEOPETUYECKOTO S3bIKa HAYKH.

Cmpyxkmypa smnupuiecko2o 3Hanus. IKCIEpUMEHT U Habmonenue. CiiyJaifHble U cUcTeMa-
TUYeckue HaOmoaeHus. [IpuMeHeHne ecTeCTBEHHBIX 00BEKTOB B (DYHKIIMU MPUOOPOB B CUCTEMA-
TUYECKOM HalOmoneHuu. J[aHHble HAOMIOAEHHUS KaKk THI SMIUPUYECKOTO 3HAHHS. DMIHUPHYECKHE
3aBHCUMOCTH U sMrupudeckue ¢axtel. [Ipouexypsr hopmupoBanus dakra. [Ipobiema Teopernde-
CKOI Harpy>keHHOCTH (paxTa.

Cmpyxkmypel meopemuueckoeo 3Hanus. I1epBUuHbIe TEOPETUUECKUE MOJIENN U 3aKOHBI. Pa3-
BUTas Teopus. TeopeTuyeckne MOJEIN Kak 3JE€MEHT BHYTPEHHEH opranu3auuu teopuu. OrpaHu-
YEHHOCTh THUIIOTETUKO-AECTYKTUBHON KOHLEMIMU TEOPETUUYECKUX 3HAHMU. POJIb KOHCTPYKTHUBHBIX
METO/IOB B J€AYKTUBHOM pa3BEPTHIBAHUM T€OpHUH. Pa3BepThIBaHME TEOPUM KaK MPOLECCa PEeLICHUs
3anad. [lapagurmanbHeie 00pasnbl penieHns 3a1a4 B coctaBe Teopuu. [Ipobnemsl renesnca oopas-
10B. MaremaTtu3anus TeOpeTUYECKOro 3HaHus. Buabl MHTEprpeTailiy MaTEMaTUYECKOTO arnmnapara
TEOPUH.

Ocnosanus nayku. CTpykTypa ocHOBaHMU. Vneansl 1 HOPMBI MCCIIEIOBAHUS U UX COLIMO-
KyJIbTypHas pa3MepHOcTh. Cuctema ujieanoB U HOPM Kak CXeMa METO0J1a JAESITEIbHOCTH.

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

OnepanroHaJIbHbIE OCHOBAHUS HAy4YHOW KapTUHBI Mupa. OTHOLIEHHE OHTOJOTUYECKUX MO-
CTYyJIATOB HAYKH K MHUPOBO33PEHUYECKUM JOMUHAHTAM KYJIbTYPBL.

®dunocodckue ocHoBaHUS Hayku. Ponb dumocodpckux mael u MPUHIMIIOB B 0OOCHOBAHUHU
Hay4yHoro 3HaHus. Puiocodckue uaeu Kak 3BpUCTUKA HaydyHOro noucka. dunocodcekoe o6ocHO-
BaHUE KaK YCIIOBUE BKJIIOUEHHS HAYYHBIX 3HAHUH B KYJIbTYpY.

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

Hctopuueckass M3MEHUYMBOCTh MEXAHU3MOB IMOPOXKACHUS HAYYHOTO 3HaHUs. Bzaumopei-
CTBHE OCHOBAHMI HAayKHd M OIbITAa KaK Ha4aJbHBIM 3Tall CTAHOBJIEHHS HOBOM IucUMIUIMHBL [Ipo-
6nema kinaccudukanuu. O6paTHoe BO3/A€UCTBHE IMIUPUUYECKUX (PAKTOB Ha OCHOBAHUS HAYKH.

®opMupoBaHUE NEPBUUYHBIX TEOPETUUECKUX MOJIENEN U 3aKOHOB. Poiib aHanoruii B Teope-
THyeckoM moucke. [Ipoueaypsl 000CHOBaHUS TEOpPETUYECKUX 3HaHUI. B3auMocBs3b JOTMKH OT-
KPBITHS U JIOTHKU O0OCHOBaHUS. MeXaHU3MbI Pa3BUTHS HAyYHBIX TOHSITHH.

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

[TpoGnemHuble cutyanuu B Hayke. [lepepacTanue yacTHbIX 3a1a4 B pobsieMbl. PazButue oc-
HOBaHUM HAYKHU O] BIUSHUEM HOBBIX TEOPHIl.

[Tpo6GiieMa BKITFOUEHUSI HOBBIX TEOPETUUYECKUX MPEJICTABICHUN B KYIbTYPY.

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



B3anmopencTere TpaauuMii 1 BOZHUKHOBEHHE HOBOIO 3HaHMs. HayuHble peBoIroLMM Kak
nepecTpoiika OCHOBaHUM HayKu. [IpoOaemMbl TUITOIOTHH HAYYHBIX PEBOIONMNA. BHYTpUAMCIIUIIIN-
HapHbIE MEXaHU3Mbl HAay4YHBIX PEBOJIIOLMNA. MeXAUCUMIIMHAPHbBIE B3aUMOJCICTBUS U "mapaaur-
MaJIbHble IIPUBMUBKH" Kak ()aKTOp PEBOJIIOLIMOHHBIX IpeoOpa3oBaHuil B Hayke. COLMOKYIbTYpHBIE
MPENOCHIIKY TII00ATbHBIX HAayYHBIX peBomonuid. [lepecTpoiika oCHOBaHMI HayKW M M3MEHEHHE
CMBICIIOB MHUPOBO33PEHUYECKHX YHHMBEpcaluil KynbTypsl. [IporHoctuueckas poib (puiaocodckoro
3HaHUsA. Puocous Kak TeHepalus KaTeropraabHbIX CTPYKTYpP, HEOOXOIUMBIX JJIi OCBOCHUS HO-
BBIX TUIIOB CUCTEMHBIX OOBEKTOB.

Hayunsle peBomronnu kak Touku Ouypkamuu B pa3BUTHH 3HaHUS. HenmuHeiHoCcTh pocra
3HaHuil. CeneKTHBHAs POJIb KYJIbTYPHBIX TpaIULUN B BBIOOpPE CTpaTerMil HAayyHOI'O pPa3BUTHUS.
[Tpobnema moTeHIaTbHO BO3MOXKHBIX UCTOPUNA HAYKH.

['moGanpHble PEBOMIOLMN U THUIBI HAYYHOM pallMOHaJIbHOCTH. VcTopuyeckas CMEHa TUIIOB
Hay4YHOM pallMOHaJIbHOCTHU: KJIACCUUECKasl, HEKJIaCCUUECKasl, IOCTHEKJIACCUUECKasi HayKa.

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

I'maBHBIE XapaKTEPUCTUKU COBPEMEHHOM, ITOCTHEKJIacCU4YeCcKol Hayku. COBpEMEHHBIE MIPO-
neccel nudpdepeHuuanMu W UHTErpanuu  HaykK. CBS3b JUCHUIUIMHAPHBIX M MPOOJIIEMHO-
OpPUEHTUPOBAHHBIX HccaenoBaHuil. OCBOEHNE CaMOPa3BUBAIOIIUXCS "CUHEPreTUYECKUX'" CUCTEM U
HOBBIE€ CTpATErny HAy4HOro noucka. Posib HelMHENHOW AMHAMUKY U CUHEPI€TUKU B Pa3BUTHH CO-
BPEMEHHBIX IPEJCTAaBICHUN 00 MCTOPUUECKU pa3BUBAIOIIMXCS cucTeMax. [ 100abHbINA 3BOIIOLUO-
HU3M KaK CHHTE3 3BOJIIOLIMOHHOI'O M CHCTEMHOr0 MOojAX0J0B. ['7100anbHBIA 3BOJIOLMOHU3M U CO-
BpeMEHHas Hay4Has KapTtuHa mupa. COnXKeHue HeajgoB €CTECTBEHHOHAyYHOIO M COLUAJIbHO-
rYMaHUTapHOTO Mo3HaHuA. OCMBICIEHHE CBSA3€H COLMAJIBHBIX M BHYTPUHAYUYHBIX LIEHHOCTEH Kak
yCJIOBHE COBPEMEHHOI'O pa3BUTHUs HayKH. BKitoueHne coluanbHbIX EHHOCTEN B Ipolecc BbliOopa
CTpaTeruy MCCIENOBATENbCKON AesTenbHOCTH. Pacmmpenue stoca Hayku. HoBble aTueckue mpo-
O6nembl Hayku B KoHLEe XX cronetus. [Ipo0OiemMa ryMaHUTapHOrO KOHTPOJIS B HAayKe M BBICOKHUX
TEXHOJIOTUSX. DKOJIOIMYECKasi U COLUAIbHO-T'YMaHUTapHas SKCIEPTU3a HAYYHO-TEXHUYECKUX IPO-
exToB. Kpu3uc nieana eHHOCTHO-HEUTPaIbHOIO HCCIeI0BaHUs U MpoliieMa 11ealoru3upOBaHHON
HayKHu. DKOJIOrHYecKas 3Tuka U ee unocopckue ocHOBaHUA. Punocodusi pycCKoro KocMusMa u
yuenue B.U.Bepnanckoro o 6uocdepe, Texnocdepe u Hoochepe. [Ipodraembl 3K0oT0THIECKON ITH-
KM B coBpeMeHHoM 3anaanon punocodpuu (b.Kammukor, O.Jleononba, P.Atrdunbm).

[TocTHeKIaccuueckas HaykKa M HM3MEHEHHE MHUPOBO33PEHYECKMX YCTAaHOBOK TEXHOTE€HHOMN
nuBuan3anuu. CIMeHTu3M U anTuciueHTu3M. Hayka u mapanayka. [louck HOBOro TMma IUBHIIH-
3alMOHHOTO Pa3BUTHUS U HOBbIE (YHKLIMU HAyKU B KyJbType. HayuHas panuoHanbHOCTh U IpoOiie-
Ma JMajora KyJabTyp. Poiib Hayku B Ipe0J0JIEHUU COBPEMEHHBIX I100aJIbHBIX KPU3HCOB.

8. Hayka kak coumaJbHbIii HHCTHUTYT.
Pa3znuyHble MOIXO0JBl K ONPENENICHUIO COLMAIbHOIO MHCTUTYTa Hayku. McTopuueckoe pa3BuTHE
MHCTUTYLMOHAJBHBIX (hOpM HaydyHOHl nestenpHOocTH. HayuHble cooOmiecTBa M MX UCTOpUYECKHE
Tunbl  (pecnybnuka yuyeHbIXx 17 Beka; HaydHble COOOIIECTBA OMOXM JUCHUIUIMHAPHO
OpPraHU30BaHHOM HaykH; (POPMUpPOBaAHHE MEKIUCUUIUIMHAPHBIX cO00IIecTB HAyKu XX CTOJETHS).
Hayunbie mkounsl. [logroroBka HayuHbIX KaapoB. McTopuueckoe pa3BuTHE CIOCOOOB TPAHCISILIMU
HAy4YHBIX 3HAHUM (OT PYKONMCHBIX M3JaHUM 10 COBPEMEHHOro Kommbtorepa). Kommnerorepusanus
HayKd W €€ coluanbHble TocienctBus. Hayka m skonommka. Hayka w Biacts. [IpobGiema
CEeKpPETHOCTH W  3aKphITOCTH  HayyHbIX HccienoBaHuil. [IpoGiemMa  rocynapcTBEHHOTO
peryJupoBaHMs HAYKH.

Yacrs 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 (QyHAAMEHT ecTecTBO3HAaHUSA. OHTOJIOrMYECKHeE,
SIUCTEMOJIOTMYECKHE U METOJI0JIOTMYeCKre OCHOBaHUs (pyHIaMeHTanbHOCTH pusuku. Cnenuduka



METOAOB (pu3uuecKkoro nozHanus. CBs3b nMpoOiaeMbl GyHIAMEHTAIBHOCTH (PU3MKH C OMIO3UIHEH
PEAYKIMOHU3M-aHTUPEAYKIIMOHU3M. AHAJIN3 Pa3IM4HbIX TPAKTOBOK PEAYKIIMOHU3MA.

®U3uKa U CUHTE3 ECTECTBEHHO-HAYYHOI'O0 U T'YMAaHUTAapHOIO 3HaHUs. PoJIb CHHEPreTUKU B TOM
CUHTE3E.

2. OHTOJMIOTHYEeCKHE NPODIeMBbl (PU3NKH

[TonsTue onrosoruu pu3n4eckoro 3HaHus. OHTONIOTMYECKUN cTaTyC (PU3HUECKON KapTHHbI
MUpa. DBOJIONMS (PU3UYECKON KApTHHBI MHUpa U HM3MEHEHHE OHTOJIOTHUHM (DPU3MYECKOTO 3HAHMUS.
MexaHnueckasi, 3JICKTPOMariiTHas 1 COBPEMEHHAsl KBAHTOBO-PEJIATUBUCTCKAsI KAPTUHBI MUPaA Kak
3Tarbl pa3BUTHs (PU3MYECKOTO O3HAHUSI.

Yactuupsl 1 nosis Kak (yHIaMeHTaJdbHblE aOCTPAKLMKU COBPEMEHHOM (hU3MUYECKON KapTHUHBI
MHUpa U IpobdjeMa WX OHTOJOTHMYECKOro craryca. OHTOJOTHUYECKUI CTaTyC BUPTYaJbHBIX YACTHIL.
ITpobnems! kinaccupukanuyu (GyHIAMEHTAJIBHBIX 4acTUL. TuObl B3auMOJEHCTBUH B (u3Mke U
npupoaa B3aumoaericteuil. CTaHmapTHas MOJeNb GyHIAMEHTAIBLHBIX YaCTHI] U B3aUMOJICHCTBUN U
€€ KOHLENTyaJlbHble TPYAHOCTH. PU3NYECKUN BaKyyM M IIOMCKM HOBOW OHTOjoruu. Crparerus
MOUCKOB (pyHITaMEHTaNbHBIX 00BEKTOB U uaen Oyrctpana. Teopus ctpyH u “reopus Bcero” (TOE)
U Ipo0JIeMbl UX 0OOCHOBAHMSL.

3. [IpoGJieMbI NPOCTPAHCTBA U BpeMEHHU

[Tpobnema mpocTpaHCTBa M BPEMEHM B KIJIACCMUYECKOW MexaHuke. Poib KomnepHHKaHCKOMN
CUCTEMbI MHpa B CTaHOBJIEHMM TaJWJIECH-HbIOTOHOBBIX IPEJACTaBICHUN O npocTpaHcTBe. [loHsATHe
WHEPUHUAIBHOW CUCTEMBl M NpuHUMN nMHepumu ["ammned. IlpuHumn ortHocutensHocTH ['anmumies,
npeoOpa3oBanus ["anuies U IOHATHE KOBApUAHTHOCTH 3aKOHOB MexaHHKH. [loHATHE abCOMOTHOTO
npoctpaHcTtBa.  @Dunocodckue U PETUrHo3HbIE  MPEANOCHUIKM  KOHLENUUU  abCOIIOTHOIO
IIPOCTPAHCTBA U MpoOJIEMa €€ OHTOJIOIMYECKOT0 CTaTyca.

Teopetnueckne, HKCIEPUMEHTAIbHBIE W METONOJIOTMYECKUE IPEANOCBUIKM W3MEHEHUS
rajinjae-HbIOTOHOBCKUX IPEICTaBICHUM O IMPOCTPAHCTBE M BPEMEHU B CBA3M C IEPEXOJOM OT
MEXaHMYECKOHN K 3JIEKTPOMarHUTHON KapTHHE MUDA.

CneuuanbHas u ob6mas teopun oTHocutTenbHocTH (CTO u OTO) A.DiiHmTeiiHa Kak
COBPEMEHHBIE KOHIENUMU TNpocTpaHcTBa U BpeMeHH. CyOcTaHIManbHas U pPESILUOHHAs
KOHUEMNIMHN IPOCTpaHCTBA U BpeMeHH. CTaTyc pesisliMOHHONW KOHLENIUU IPOCTPAHCTBA U BPEMEHU
B CTO. IloHaTHe 0 €OMHOM MPOCTPAaHCTBEHHO-BPEMEHHOM KOHTHHyymMe I'. MMHKOBCKOrO.
PenstuBuctckue 3¢ (deKTsl cokpaileHus UIMH, 3aMeIJIeHUs] BPEMEHM U 3aBHCHUMOCTH MAacChl OT
CKOPOCTH B HMHEPLIMAIBbHBIX CHCTEMax OTcyeTa. AHAJIW3 pOJIM HAOMoAaTeNns B PeNsSiTUBHCTCKOM
¢bu3suke.

TeopeTnueckne, METONOJIOTMYECKHE U ACTETUYECKUE MPEANOCHIIKM BO3HUKHOBeHH OTO.
Ponp mnpuHLMIA SKBUBAJIEHTHOCTH HWHEPUUMOHHON U rpaButanuoHHo macc B OTO. Craryc
CyOCTaHIIMAIbHOW M pEeSILMOHHOM KoHuenuuil mnpoctpaHcTtBa-Bpemenn B OTO. IIpoGnema
B3aMMOOTHOUIEHHS] POCTPAHCTBEHHO-BPEMEHHOTO KOHTMHYyMa U TPaBUTALMOHHOIO TIOJIS.
IIpocTpaHcTBO-BpEMsI U BaKYyM.

Konnenmus reomerpuzanuu (QU3MKU Ha COBpeMEHHOM dtane. [loHsATHe KaniuOpoBOUHBIX
noneil. MHTepmperauuss B3aUMOJEWCTBUH B paMKax TEOpUM KaJIMOPOBOYHBIX  MOJEH.
Tomonoruueckue  CBOICTBAa  NPOCTPAaHCTBA-BpEMEHHM U (QyHIaMEHTalbHble  (pu3MUecKue
B3alMOJEICTBUS.

4. IIpo0JieMbI JeTEPMUHHU3MA

Konuenmus nerepMuHu3Ma W ee pojib B (u3MueckoM Mo3HaHUM. JleTepMHHU3M U
NpUYMHHOCTh. [luckyccun B ¢unocopuu Hayku IO TNOBOJY XapakTepa MNPUYMHHBIX CBS3EH.
Kputuka JI.FOMOM mpuHIMna NpUYMHHOCTH KaK MOPOXKAAroIled cBs3u. IIpuumHHOCTH M 3aKoH.
[IpoTtuBonocraBieHre NPUUUHHOCTH U 3akoHa B padorax O.Konrta. Kputnka xonueniuu Konra B
paborax b.Paccena, P.Kapnamna, K.[lonmepa. Mnes cymecTBoBaHUS JIBYX YPOBHEH NPUUYMHHBIX
CBSI3€H: HarIAIHAs ¥ TeopeTudecKasi IPUINHHOCTb.

[lppuunHHOCTE M  1ENecooOpa3HOCTh. Tenmeonoruss W TeneoHOMHM3M. [IpuumHHOE U
¢dbyHKIIMOHATBHOE 00bscHEeHUe. Bkiaa napBuHM3Ma U KUOEPHETUKH B JIEMHUCTU(DUKAIINIO TOHATHUS
ueny. [TonsThe nenu B CHHEpPreTUKe.



[TonsiTHE “CBETOBOrO KOHYCa” M PEISATUBUCTCKAs MPUYUHHOCTD. [Ipo0ieMbl neTepMuHI3Ma
B KJaccuueckoi ¢uzuke. KoHuenims oqHo3HauHOro (KEeCTKoro) AerepMuHu3Ma. CtaTUCTUYECKHE
3aKOHOMEPHOCTH M BEPOSTHOCTHBIC DPACIPEACICHUs B KJIACCHYECKOW (u3nke. BeposSTHOCTHBIN
XapakTep 3aKOHOMEpHOCTeW Mukpomupa. CTaTyc BEpPOSTHOCTH B KJIACCMYECKOW M KBaHTOBOU
¢dusuke. Konmemnmnus BEPOSATHOCTHOM NIPUIUHHOCTH. [TonmepoBckas KOHIICHIIHSA
MIPeIpacloIoKEHHOCTEH U AUJeMMa JETePMUHU3M- HUHAETEPMHHU3M. JlMUCcKyccuu 1o mnpoliemMam
CKPBITBIX TIapaMETPOB U TIOJHOTHI KBAaHTOBOM MeXaHUKH. DUIOCO(CKHIA CMBICT KOHIECTILUU
nonojgHuTebHOCTH H.bopa n mpuniuna neonpenenenHoctu B.1 elizenOepra.

V3MeHeHHne mpencTaBleHU O XapakTepe (QHU3MUECKHUX 3aKOHOB B CBSI3M C KOHIICTIIIHEH
“BonbIIoro B3phiBa” B KOCMOJIOTHU U ¢ (POPMHUPOBAHUEM CHHEPTeTUKH. [ [pHUMHHOCTH B OTKPBITHIX
HEPABHOBECHBIX JUHAMHUYECKHUX CUCTEMAaX.

5. Ilo3HaHuUe CI0KHBIX CUCTEM U (PU3UKA

Cucremnublie unen B pusuke. [IpencraBnenne o Gpu3MUecKux 0ObEKTaX Kak cuctemax. Tpu
TUIA CUCTEM: TMPOCTbIE MEXAHUYECKHUE CUCTEMbI; CHUCTEMBbl C OOpaTHOH CBS3bI0; CHCTEMBI C
camMOpa3BUTHEM (CAMOOPraHU3YIOIIUECS CUCTEMBI).

[IpoTuBOpeune Mexay KIacCHUYECKOW TEPMOAMHAMMKOW M SBOJIOIMOHHOW OHOJOrHell u
KOHLENIMS  caMoOopraHusaluu. TepMoAMHAMHMKa  OTKPBITBIX  HEPAaBHOBECHBIX  CHUCTEM
W.Ilpuroxuna. CraTyc MOHATUS BPEMEHU B MEXAHMYECKHUX CUCTEMax U CHUCTEMax ¢
camopa3ButueM. HeoOpaTuMocTh 3aKOHOB NpUPOBI U “‘cTpenia BpeMeHn . CUHepreThKa Kak OJuH
U3 MCTOYHHMKOB JBOJIOLMOHHBIX UAeH B (usuke. J[eTepMHUHUPOBAHHBIA Xa0C M 3BOJIOLHUOHHBIC
pOoOIEMBI.

6. IIpo6s1eMa 00bEeKTUBHOCTH B COBpeMEeHHOM pu3nke

KBantoBas MexaHMKa U  IOCTMOJEPHUCTCKOE OTPULIAHME HCTUHBI B  HAyKe.
HeogHo3nayHOCTh TepMHHA “OO0BEKTUBHOCTH 3HAaHUSA: OOBEKTUBHOCTh Kak ‘“00BEKTHOCTH”
onucaHus (ONUCaHHE peaTbHOCTU 0€3 OTCBUIKM K HaONI0AATEeNr0); U OObEKTHUBHOCTh B CMBICIIE
aJIeKBATHOCTU T€OPETUUECKOTO ONUCAHUS I€UCTBUTEIIBHOCTH.

[TpoGiieMaTUYHOCTh TOCTHIKEHUS “O0BEKTHOCTH OIMCAHUS U PEaIn3yeMOCTh IMOJyYeHUs
3HaHMS, aIeKBaTHOTO JE€HCTBUTEIBbHOCTH.

TpyaHOCTH AOCTHXKEHUSI OOBEKTHUBHO MCTUHHOTrO 3HaHus. “HemoonpeneneHHocTs” Teopuun
OMIMPHUUYECKUMHU JIaHHBIMM M BHEIMIIMPHUYECKHE KPUTEpPUM OLIEHKM Teopuil. ‘“‘Teopernueckas
Harpy>K€HHOCTH”’ AKCIIEPUMEHTAIBHBIX JaHHBIX U TEOPETUYECKU HEUTpaIbHbBIN S3bIK HAOIIOICHUS.

Ponb conuanbHbIX ()aKTOPOB B JTOCTHKEHUH UCTUHHOIO 3HaHMA. Kputuueckas Tpaauius B
Hay4YHOM COOOIIECTBE U yCIOBUE TOCTHKEHUS 00beKTUBHO HcTUHHOTO 3HaHus (K.Ilonmep).

7. ®U3UKa, MATEMATHKA U KOMIILIOTEPHBbIE HAYKHU

Ponp marematuku B pa3sBuTUM (U3MKH. MareMaTuka Kak s3bIK U3MKU. MaTemaTuueckue
MeToAbl ¥ (OPMHpPOBAHHWE HAY4YHOTO 3HaHMA. TpuM dTama MaTeMaTH3alUMM  3HAHUS:
(eHOMEHOIOTMUeCKHU, MOJIEbHBIN, (PYyHJaMEHTAIbHO-TEOPETUYECKUH.

“Ko3BOtoLUs” BBIYUCIUTENBHBIX CPEJICTB U HAYYHBIX METO/IOB.

[TonsiTue wuHQOpMAIMKM: TEHE3UC M COBPEMEHHbIE MOAXOAbl. Marepus, »Heprus,
uHpopManus Kak (yHJaMEHTalbHbIE KaTerOpHUH COBpeMeHHON Hayku. [Ipobiema BKIHO4aeMOCTH
MOHATHS MH(pOpMaLuu B pU3NUECKyI0 KapTUHY Mupa. CBs3b HH(GOPMAIUU C TOHITHEM SHTPOIIHU.
[Ipobnema omnucanuss WHGOPMALMOHHO OTKPBITBIX cHcTeM. KBaHTOBBIE KOppeNlsiLud U
uHpopmanus.

P.®eiiHMaH 0 BO3MOXKHOCTH MOJAEIMPOBAaHUS (PU3MKH Ha KoMIbioTepax. OrpaHu4eHus: Ha
MOJIETMPOBAaHUE KBAHTOBBIX CHUCTEM C IIOMOIIbIO KJIACCMYECKOro Kommblorepa. Ilonsartue
KBaHTOBOT'O KOMIIbIOTEpA. BrrunciurenpHple MamuHbl M npuHun Yepua-Treropunra. KsanTtoas
Teopus cinoxHocTU. CBa3u Mexay npuHuunom Yepua-Teropunra u pazaenaMmu GU3HNKH.

Yacrs 3. UcTopusi HayKu
HUcropus puzuku
1. BBogHast yacThb

Harypdunocodckue kopau Qusuku. Ousnka B CHCTEME €CTECTBEHHBIX HaykK. Dusmka u

TE€XHUKA. DKCHEPUMEHT U Teopusi. PU3NUecKue SBICHH, 3aKOHBI IPUPOJIBI U MPUHIMIIEI (PUBHKH.



MaremaTHueckue CTpYKTypsl (uszndeckux Teopuil. @usuka u guinocodus. MHCTUTYHHMANH3ANS
¢usuku. Hayunoe coobmectBo pu3nkoB. MeToM0NMOTHYECKHE MOAXOAbI K W3YUCHUIO Pa3BUTHS
(bU3MKK: KapTUHBI MUPA, UCCIIE0BATENILCKUE TIPOTPAMMBI, HAYYHBIE PEBOIOIHH.

2. lokaaccuueckasi puznka

2.1. ®uznyeckue 3HaHUsA B AHTHUHOCTH. OT HaTyppuiIocopun K craTuke Apxumeaa u reo-
neHTpuyeckon cucreme lltonemes.

OBoIOIMS NPEICTaBICHUH O MpUPOAE U €€ IepBOHAYangax y JOCOKPAaTHUKOB. AHTHYHBIE
atomucTsl (JIeBkunm, Jdemokput, Onukyp, Jlykpenuii Kap). [Tudarop u Ilnaron — npoBo3BecTHH-
KM MaTeMaTH4eCcKoro ecrectBo3Hanus. dusuka u kocmonorus Apucrorens. EBkinn u ero «Hava-
na». Apxumen u I'epoH ANEKCaHIPUNCKUIL: 3aKOHBI pblyara U TMAPOCTATUKHU, ISTh MPOCTHIX Ma-
mmH. [Tpobnema n3mepenus Bpemenu. Onruka EBknuna, Apxumena, ['epona AnekcanapuiicKoro u
[Ironemes. I'eonentpudeckas cucrema mupa lltonemes.

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

Ynanok eBporeiickoil Hayku. OCBOGHHE aHTHMYHOTO 3HAHMs apabCKOW HAayKOH: CTaTHKa W
yueHue 00 yJaenbHBIX Becax (ab-bupyHu, anb-Xa3uHu U 1p.), onTHKa (AJbXa3eH U JAp.), CTPOCHHE
BemiecTBa (ABepponc). Bnusuue apaboB Ha Bo3pakaatorryrocs eBpomneiickyto Hayky XI-XI1I Bs.

BosnuknoBenne ynuepcutetoB. Ctatuctuka B counHeHusix Mopnana Hemopapus. Kune-
MaTuueckue uccinegoanus Y. I'eiitcOepu u T. bpanBapauna (MoHsATHE CKOPOCTH HEPABHOMEPHOTO
nBKeHus), a Takke Y. Okkama u K. Bypunana (koHuenus uMieryca u npodieMa OTHOCUTEIb-
HocTu nBukeHus ). Yuenue o ceete (P. ['poccerect, P. bakon, O Burenmii).

2.3. ®usuka B 210Xy Bo3poxaeHus U KolepHUKaHCKasi peBOJtoLuUs B acTpoHOMHH (XV —
XVI BB.).

BozpoxxaeHue KyiabTypHBIX LIEHHOCTEM aHTUYHOCTH. PEHOMEH T'yMaHU3Ma M €ro CBS3b C
no3HaHueM npupojsl. CONMKeHne HHKEHEPHOTO Jieja U eCTECTBEHHBIX HayK.

dusnyeckue OTKPHITHS, MEXaHUKa U U300peTeHus Jleonapao na Bunum (3aKoHBI TpeHUS,
SBJICHUSI KaWJIIIPHOCTH, (JOTOMETPHUS U TreOMEeTpUIecKasi onTuka u T. A.). CTaTuka u TUapOCTaTH-
ka C. CreBuna. H. Tapranbs, J[x. beHenertu u ap. — NpenecTBEHHUKU TaJIUIEEBCKOT0 YUEHUS O
neukeHnu. Cosnanne H. Konep-HUKOM reMOLEHTPUYECKON CHCTEMbl MUpa — Ba)KHas IPEAro-
chlIKa HayyHoi peomtouun XVII B.

3. Hayunas peBosonusi XVII B. 1 eé BepiinHa — Kjaaccuyeckas
MexaHuka HoroTona

3.1. [ToarotoBUTENHHBIN, MPEAHHIOTOHOBCKUIA TIEPUO.

KennepoBckue 3akonbl nBuxkeHUs 1aHer. Mexanuka ['. [anmsies. Meton MBICIEHHOTO
HKCHEpUMEHTa. 3aKOH MaJieHHs TeJ, MPUHLMUIIB WHEPLUUU U OTHOCUTENIBHOCTH, Mapalboindeckas
TpaekTopusl IBUKEHUsS cHapsja. [anmuneil — Habmromarens u skcnepuMmenTarop. Ilponece 'anu-
nesi. Meroponorus Hayku B counHeHusx @. bakona u P. Jlekapra. Kapre3nanckas kapTuHa Mupa u
BKJaf JlekapTta B pu3uky. AkageMu — OCHOBHasl (popMa MHCTUTYLHATN3ALUU HAYKH.

Mexanuka X. ['toiirenca. /IluHamMyuka paBHOMEPHOTO KpPYroBOTO JIBWXKEHMs, popMyla LeH-
TpOOEXKHON cuiibl. MasTHUKOBBIE 4achl. 3aKOHBI coxpaHeHMs. Teopusi (U3MUECKOro MasTHHKA.
Teopus ynpyroro ynapa.

Ocnosuble goctmxenus ¢pusuku XVII B. Uccnenosanus V. ['mnpbepra B 0051acTH 31€KTpU-
yecTBa M MarHeTusMa. ['eomerpuueckas ontuka Kemnepa, B. CHemnyca u [lexkapra; npuHIMI
I1. ®epma. Koneunocts ckopoctu cBeta (O.Pémep). Habmromenuss mudpaxkinuym cBeTa
(®. I'pumanbau, P. I'yk). YueHnue o mycrore, nHEBMaTHKa, ydeHHe o razax u temiore (O. ['epuke,
3. Toppuuennu, b. [1ackans, P. boitne u ap.).

3.2. Co3nanne Hpl0TOHOM OCHOB KJIaCCUYECKON MEXAHUKH.

«MatemaTnueckue Havyasia HaTypaibHON ¢unocodun» Heiortona. [lyrs HproToHa K co3na-
Huto «Hauam». Crpykrypa «Hauany. IIpencraBienue o mpocTpaHcTBe W BpeMeHH (aOCOMIOTHBIE
MIPOCTPAHCTBO U BPEMsi, CHMMETPHUH MPOCTPAHCTBA M BPEMEHHU, IPUHLIUII OTHOCUTEIBHOCTH). TpH
OCHOBHBIX 3aKOHA HbIOTOHOBCKOM MEXaHHUKH. 3aKOH BCEMUPHOT'O TATOTEHUS U HeOeCHas MEXaHUKa.
BeiBon 3akon0B Kemepa. MecTo 3ak0oHOB coxpaHeHus B cucreme Hprorona. HeroTOHOBCKast kKoc-



monorusi. 'eomerpuueckue u nuddepeHnnanTbHo-aHATUTHYECKUEe (HOPMYITUPOBKH 3aKOHOB MeEXa-
Huku. Bxian I'. Jleiioanma B Mmexanuky. Ontuka HeroToHa.

3.3. TpuyMd HBIOTOHHMAHCTBA W HAKOIUICHHE (PU3UYECKUX 3HAHWUU B Bek [IpocBemenus —
XVIII B.

Bocnpustue mexanuku HproTOHa B KOHTHMHEHTanbHOM EBporie. AHaIMTUYECKOE pa3BUTHE
mexanuku: ot JI. Ditnepa u XK. Jlamam6epa mo XK. JI. Jlarpamxka u Y. P. T'amunsrona. Co3ganue
ocHoB ruapoauHamuku (JI. Ditnep, 1. bepuymnu, Janambep). Ycnexu HeOeCHOM MEXaHHKH, OCO-
oenno B tpynax Il. C. Jlarumaca. IIpenBocxumienue uaen “u€puuix aeip” k. Mudenom u Jlammna-
coM, a Takxke 3(pQeKTa OTKIOHEHHS JIyda CBETa, MPOXOAIIero okoyo MaccuBHoro tena (M. I'. ¢pon
3onpaHep). Kiaccuko-mMexaHuwdeckas KapTuHa Mupa (IporpamMma ‘“MOJICKYJISIPHOM MEXaHUKH
Jlannaca).

HccnenoBanue 1eKTpUYECTBA U MarHETU3Ma — Ha IIYTH K KOJMYECTBEHHOMY 3KCIIEPUMEH-
Ty (I'. PuxMman, I'. KaBengum, O. Kynon). @nronaneie U 3QUpHbIC 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 TEIJIOPOAE U KUHETHYE-
ckoil mpupoze temnotel (M. B. Jlomonocos, [x. bk, A. JlaByasbe). KopnyckymsipHas onTuka: ot
Herotona no Jlamnaca. DiaeMeHTHI BOTHOBBIX MpeACTaBIeHUM 0 cBeTe (Ditnep).

4. Knaccuveckasi Hayka (XI1X B.)

4.1. Hauano ¢opMupoBaHus KIaccHu4eckoi (U3MKN HAa OCHOBE TOUYHOTO JKCIIEPUMEHTa, (e-
HOMEHOJIOTMYECKOT0 TI0IX0/1a ¥ MateMaTrudeckoro aHaimsa (1800-1820-¢ rr.).

[Taprkckasi moUTEXHUYECKas MIKoNa — AeTuile Benukol dpaHily3ckoi peBONIOINHN U JIH-
Jep MaTeMaTUKO-aHATUTHYECKOTO moaxona kK ¢usuke. BomHoBas Teopust cBera O. Openens (e€
pasButue B pabdorax O. Kommn). Dnexrpoaunamuka (ot X. Opcrena k A. M. Ammiepy). Teopus ten-
nonpoBogHocTH XK. @ypre. Teopus temnosbix Mamuu C. Kapuo. KimtoueBast konnenius @ypre —
¢busuka kak teopus nudpdepeHIHaNbHbIX YPaBHEHUNH C YaCTHBIMHM MPOU3BOAHBIMU 2-TO TMOPSIIKA.
OcBoenue (paniysckoro omnbita B ['epmanuu (I'. C. Om, @p. Heiitman u np.), bpuranuu (Jx. ['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: or M. ®apages k Jx.
K. Maxkcsemry (1830-1860-¢ rT.).

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

dapazneeBckas mporpaMMa CHHTe3a (PU3NYECKUX B3aMMOJCHCTBHII Ha OCHOBE KOHIIETIIHH
onmuskonencTBus. OTkpbiTHe dapaneeM IeKTpOMarHUTHOW MHAYKUMH. CHIIOBBIE JUHUM U HJES
nonsa y dapazes. DnekTpoarHaMUKa JANbHOACHCTBUS M €€ KOHKYPEHIIUS C MPOrpaMMOi OJIM3KO-
nevicteus (B. Bedep, ®@. Heiiman, I'. ['enbmronbil 1 ap.). ['eHe3nc Teopun 3MeKTpOMarHUTHOTO T0-
11 MakcBemna. YpaBHeHuss MakcBemia. DIeKTpOMarHUTHBIE BOJIHBI M 3JIEKTPOMArHUTHAsE TEOPHs
ceta. [IpencraBieHue o JoKalIu3alMy U MOTOKE SHEPruu 3nekrpoMarauTHoro noist (H. A. Ymos,
JIx. [oitatunr u ap.). Oneitel . ['epiia ¢ 2MeKTpOMarHUTHHIMU BOJIHAMU U JPyTUe€ SKCIEPHUMEH-
TaJbHBIE TIOATBEPKJECHUS Teopuu (B yacTHOCTH, oOHapyxeHue I1. H. JlebeneBsiM CBETOBOTO JaB-
nenus). Cummerpuunas ¢opmynupoBka ypaBHeHuid MakcBemna I'. I'epuem u O. XeBucaiinom.
Nzobperenue panuo (A. C. ITonos, I'. Mapkonmn).

4.3. ®du3uKa TEIMJIOBBIX SIBICHUIN. 3aKOH COXPAHEHMS SHEPIMH U OCHOBBI TEPMOJMHAMHUKU
(1840-1860-¢ rr.).

OTKpBbITHE 3aKOHA COXPAHEHUS YHEPTUM KaK COOTHOLIEHMS SJHEPI€TUUECKON SKBUBAJIEHTHO-
CTH BCeX BHJIOB JBWXeHHS U B3aumopeicTsus ([[x. I1. Jxoyns, I'. 'ensmromnsir u P. Maiiep, 1840-
e rT.). Beenenue Y. TomcoHoM abcomoTHOM mKkanbl TeMmneparypbl. Coequnenue uaeit C. Kapuo ¢
KOHIENIMEeH COXpaHEeHHs DHEPrMM — pOXKJIEHHE TepMoAuHaMHKu B pabotax P. Kmaysmyca,
VY. Tomcona u Y. Pankuna (1850-e rr.). Bropoe Havano TepMOAMHAMUKH ISl OOpATUMBIX U HEOO-
paTUMBIX MPOIIECCOB, MOHATHE PHTPONHH U MpobieMa “TeroBoil cmeptu’” Bceenennoii. Ilocneny-



olllee pa3BUTHE TEPMOJMHAMUKU: XUMHUEcKas TepMmonumHamuka J[x. Y. I'ub0ca, Tperbe Hawaio
tepmoauHamuku B. HepHera 1 35eMeHTsl TepMOIMHAMUKH HEPAaBHOBECHBIX MTPOLIECCOB.

4.4. ®u3nka TemnoBbIX ABICHUN. KuHeTnueckas Teopust ra3oB U CTaTUCTUYECKAsT MEXaHHUKa
(1850-1900-¢ rr.).

Kunernueckas teopus razos Knaysnyca u Makcsenna (1 ux npeniectBeHHUKH). Co3ianue
OCHOB CTaTUCTHUYECKON MEXaHWMKH: pacnpezaeneHue MakcBemia — bonbpliMaHa, OT MOIBITKH MeXa-
HUYECKOT0 OOOCHOBaHMs 2-TO Hayajga TEPMOJMHAMHKH K €ro CTaTUCTHYECKOMY OOOCHOBAaHHUIO
bonbimanom. Kunernueckoe ypaBuenue bonbliMana. Pa3Butue cratuctuueckoil mexaHuku ['uo-
6com. Teopuss BpOyHOBCKOTo OBM)KEHUS M JOKA3aTEIbCTBO PEATHHOCTH CYLIECTBOBAHHUS aTOMOB
(A. Ditamreitn, M. CmonyxoBckuid, JK. Ileppen). Dproauueckas rumore3a u e€ pasputue B XX B.
Cratuctudeckas pusmka.

5. HayuHasi peBoJiiouusi B pusnke B nepBoii Tpetu XX B.
U e¢ BepIINHA — KBAHTOBO-PEJSITUBHCTCKHE TEOPHUH

5.1. DKcCepuMEHTAIBHBIA MPOPHIB B MUKPOMUP; KPHU3UC KIACCHUECKOU (PU3HUKH; IIEKTPO-
MarHMTHO-TOJIEBasi KapTHHA MUDA.

JlaBuHa SKCIIEPUMEHTAIBHBIX OTKPBITUN: PEHTICHOBCKHUE JIY4H, PaJUOAKTHUBHOCTb, DJIEK-
TpoH, 3Pdexr 3eemana (B. K. Penrtren, A. bekkepens, [[x. Tomcon, M. Ckianosckas-Kropw,
I1. Kropu, D. Pesepdopn u ap.). Kpusuc knaccuueckodt ¢usuku: mpoOiieMbl 3GUPHOTO BeTpa
(A. Maiikenscon, X. A. Jlopenn, [x. Outiypkepanba U 1p.), pacupeieieHUs: SHEPTUU B CIIEKTPE
yépuoro tena (B. Bun, O. Jlrommep, . [Ipuncreiim, I'. Py6enc, @. Kypnbaym, M. [1nank), cratu-
CTHYECKOTO 000CHOBaHUs 2-To Havana tepmoauHamuku (bomsiivan, ['ub0C u 1p.); KpUTHKA Kitac-
CHUKO-MeXaHu4eckol kapTuHbel mupa (O. Max, II. lrorem, A. Ilyankape). DnekTpoHHash Teopus
X. A. JlopeHna u 3IeKTPOMarHUTHO-TI0JIEBAsI KAPTUHA MUDA.

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

[Ipenpicropusi: moHATHE aOCONIOTHO YEPHOTO Tela, 3aKOHBI TEIJIOBOTO U3My4YeHUS
(I'. Kupxrog, U. Ctedan, JI. Bonbuman). [IpoGnema pacipeneneHus SJHEPIUU B CIIEKTPE H3ITyueHHS
abCoMIOTHO Y€PHOTO Tela U €€ CBETOTeXHUYECKHe UCTOKU. [lepBbie MOMBITKH pelieHus MpoOIeMbl:
dbopmynsr B. A. Muxenscona, B. Buna, [[x. Penes, M. [1nanka. KBantoBas runoresa Ilnanka; mo-
crostHHas [lnaHka; TIaHKOBCKMM 3aKOH HM3nydeHus. CBETOBbIE KBAHTHI ODWHINTEHHA M KBAaHTOBas
teopust poroadpdexra. OTKpbITHS DUHIITEHHOM KOPIYCKYISIPHO-BOJIHOBOTO JAyaln3Ma Jjisl CBETa.
BBenenve NOHATHS WHIYIUPOBAHHOTO HM3IY4YEHHs] M BBIBOJ Ha ero ocHoBe Qopmynsl I[lmanka
(OHHIITENH): BaXKHOE 3HAYCHHUE ITOTO MOHATHS JIJIsl KBAHTOBOW AJIEKTPOHUKH.

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

Coxkpamenne Outiypkepanbaa — Jlopenna u npeobpazoanust Jlopenia, A. [lyankape u
Ounmreitna (1904-1906 rr.) — co3zmanue QyHAaMeHTa crenuaIbHOW TEOPHUH OTHOCHTEIHHOCTH.
3aBeplieHre TeOpUH DHUHIITEHHA: aKCHOMaTHKa TEOPUH, ONepalliOHaIbHO-U3MEPUTENbHAS U PeIsi-
TUBUCTCKasl TPAKTOBKA TEOPHUHU, OTKa3 OT 3pupa. DKCIEePUMEHTAIbHOE MOITBEPKAECHUE TEOPUU OT-
HocuTenbHOCTU. YeThipéxMepHast GpopmyinrpoBka Teopuun I'. MunkoBckuM. PenstuBucrckas nepe-
CTpOMKa Ki1accuuecKoi ¢pu3uku. Bo3HUKHOBEHHE HA OCHOBE TEOPUU OTHOCUTEIBHOCTH TEOPETHKO-
MHBAapHUaHTHOT'O MOJX0/a.

5.4. O6mas Teopusi OTHOCUTENBHOCTU. PensTuBucTckas kocmonorus. [IpoekTsl reomerpu-
gecKoro mosieBoro cuaTe3a ¢pusuku (1910-1920-¢ rr.).

[Tonoxenue B Teopun TsArorenus Ha pyoexke XIX m XX B. IlpuHIun 3KBUBaNIEHTHOCTH
OWHIITENHA, OCHOBAaHHBIA HA PEJSITUBUCTCKOM HCTOJIKOBAHWH PAaBEHCTBA MHEPTHOM M IpaBUTALU-
OHHOM Macc.

TenzopHo-reomerprueckas KOHUENUS rpaBuTaiu. OTKpbeITHE OOIIEKOBApUAHTHBIX YpaB-
HEHUI TPaBUTALIMOHHOTO MOJII — 3aBEPIICHUE OCHOB TEOpPHH. BO3HHKHOBEHUE PEISTUBUCTCKOU
KocMmoJioruu: ot A. DiiHmtelHa 10 A. A. @pun-mana. [locnenyromiee pa3Butiue Teopun (TpaBuTa-
IIMOHHBIE BOJIHBI, 3aKOH COXpaHEHHUs YHEPrUU-UMITYJIbca U TeopeMbl O. Hetep u ap.) u e€ sxcnepu-
MEHTaJIbHOE TOATBEepXKAcHUE (A. DAAUHTTOH H JIp.).



[TpoeKThl eMHBIX TEOPHUH MO, OCHOBAaHHBIC Ha Hee TeOMEeTpU3aliu (PU3MUECKUX B3au-
MozeucTBUM, U ux Heynaun (teopuu I. Beims, T. Kamymel, A. DifHIITEHHA). DBpUCTHYECKOE 3HA-
YEHHE €UHBIX TEOPUH MOJIS.

5.5. KBanrtoBas Teopust atoma Bojopoaa H. bopa u e€é 0606mmeHune
(1910-1920-¢ rr.).

CepualibHble CHEKTPbl U paHHUE MOJIEIH CTPYKTYphl atoMoB. OTKpsiTHE D. Pesepdopaom
SAIEpHOTO CTpoeHus aromoB. KBaHTOBas teopus atoma Bojgopona bopa. IlpuHuun coorBeTcTBUs
bopa. KBanToBeie ycinoBust bopa — A. 3ommepdenbna. OObICHEHHE ONTUYECKUX W PEHTTCHOBCKUX
CIIEKTPOB aTOMOB. I1onbITKH OOBSICHEHHSI IEPUOANUYECKOI cucTeMBI 3ieMeHTOB. IpuHnun 3anpera
B. [Taynu u cnuu anektpoHa. Tpyanoctu Tteopuu. KBaHTOBasg Teopusi AUCHEPCUM U THIOTE3a
H. bopa, X. Kpamepca n JIx. CiaaTepa 0 CTaTUCTUYECKOM XapaKTePe 3aKOHA COXPAHEHUS SHEPTUH U
HMITYJIbCA.

5.6. KantoBas mexanuka (1925-1930-¢ rr.).

KBanToBas Mmexanuka B matpuunoit ¢popme (B. I'eiizendepr, M. bopHn, I1. Mopaan). BosHb
BemtectBa JI. ne bpoitnst u BosnHOBast mMexanuka 3. lllpenunrepa. DKcnepUMEHTAIIBHOE MOJTBEP-
XaeHue BOTHOBOM mpupo sl Mukpouactull (K. JIaBuccon, A. Jxepmep, JIx. I1. Tomcon). Pazputue
oneparopHoil ¢hopmynupoBku kBaHTOBOM MexaHuku (I1. lupak u np.) U 10Ka3aTesbCcTBO DKBHUBA-
JIEHTHOCTH €€ pa3nu4HbIX GopM. BeposTHOCTHAs uHTepHpeTanus KBaHToBoi mexanuku (M. boph).
[Tpunuuns! Heonpenenénnoctu (I'eiizendepr) u nononuurenbHoctu (bop) — ocHOBa Qu3nyeckoit
WHTEPIPETAIIMA KBAHTOBOM MexaHHUKH. [Ipobiema mpuuYMHHOCTH B KBAHTOBOM MEXaHUKE U JUCKYC-
cun Mexay bopom u DitHmreitHoM. KBaHTOBBIE CTaTUCTUKH, CUMMETpHUSl U ClUH. Bakuelue
MIPUJIOKEHUSI KBAaHTOBOW MEXaHUKU (B YaCTHOCTH, paboThl coBeTckux yuéHbix . . dpenkens,
B. A. ®oka, JI. 1. Mangensmtama, U. E. Tamma, I'. A. T'amosa, JI. 1. Jlannay). OTkpbiTHE KOMOU-
HannoHHOTO paccessHus cBera (Y. Paman, JI. M. Manaensmram, I'. C. Jlanacoepr). OCHOBHBIC 1I€H-
TPBl M Hay4yHble INKOJBI oTedecTBeHHOW (u3uku B 1920-1940-¢ rr. (mxomsr A. ®@. Modde,
N. C. PoxnectBenckoro, JI. 1. Mangensimtama, C. . BaBunosa, JI. 1. Jlannay u ap.).

5.7. KBaHTOBas IEKTPOJMHAMUKA, PEIATUBUCTCKAs KBAaHTOBAs TEOPHs DJIEKTPOHA M KBAH-
toBas Teopus nois (1927-1940-¢ rr.).

[IpoGnema KBaHTOBaHHS 3JIEKTPOMArHUTHOTO IMOJIS /IO CO3JaHHsl KBAaHTOBOM MEXaHHMKHU
(IT. Opendecr, I1. Jlebait, A. Diinmreiin). KBantoBas teopus muznyuenus 1. [upaka. PensaruBuct-
ckue BosiHOBBIe ypaBHeHus (3. Ulpenunrep, O. Kneiin, B. A. ®ok, B. ['opznon).

VYpaBHenue [lupaka nius 2JI€KTpOHA, BKIIIOYANOIIEE TEOPHIO CHUHA. J[MpakoBCKue TeopHs
“IBIPOK” W OTKphITHE MO3uTpoHa. OOmias cxema MOCTPOCHMsSI KBAaHTOBOM TEOpUM TOJSA IO
B. I'eitzen6epry u B. ITaynu. CooTHoIIEHHE HEONPeeIEHHOCTEH B KBAHTOBOM 3JIEKTPOIMHAMUKE.
[Ipo6nema pacxogumocteil u e€ pemienue B koHue 40-x rr. (P. ®@eitaman u 1p.). DKcnepUuMeHTa b-
HO€ MOATBEPKICHNE KBAHTOBOU JIEKTPOAMHAMHUKH.

5.8. ®u3uKa aTOMHOTO sifjpa M JEMEHTApPHBIX YacTHIl (0T HEUTpoHa 70 Me30HOB). Kocmuueckue
Jy4M U YCKOPUTENH 3apspkeHHBIX yacTull (1930-1940-e 1r.).

1932 r. — pemwaronuii roa B pa3BUTUN (U3MKH si/ipa U IEMEHTApPHBIX YacTHI] (OTKPHITHE
JIx. Yensukom HelTpoHa, runote3a [l. JI. IBanenko u B. ['eif3enbepra o mpoToHHO-HEHTPOHHOM
CTPOEHHH S7pa, NEPBBIE SACPHBIE PEAKIIUU C UCKYCCTBEHHO YCKOPEHHBIMHM IIPOTOHAMU U Jp.). D -
¢dext BaBunoBa — UepeHkoBa, ero 00bsICHEHUE U MOCIEAYIOIIee MPUMEHEHUE B sJIepHON (HU3UKE
(IT. A. Yepenkos, U. E. Tamm, 1. M. ®pank — mniepBas otedectBeHHass HobOeneBckass mpemMust 1o
¢uszuke). Kocmuueckue myun. I[lepBbie yckopUTenu 3apsyKeHHbIX 4acTHIl. [lepBbie Teopuu SaepHBIX
cun (U. E. Tamm, B. I'eiizentepr, X. FOkaBa). OTKpbITHE CHIBHBIX U CJIAObIX B3aUMOJICHCTBUI
AJIEMEHTapHbIX 4YacTull. SnepHele Monenu. MckyccTBeHHas paguoakTHBHOCTh. BosneiicTBue
HelTpoHOB Ha sapa (O. ®epmu, U. B. KypuatoB u ap.). Otkpsitue siaeprHoro aenenus (O.'an u
@. [Itpaccman, JI. Melithep u O. @puin), reopus aenenus bopa — [[x. Yunepa u 5. . ®dpenxkens.
[Mpunuun asrodazupoku (B. U. Bekcaep, 3. Mak-Mwuinan) u pa3zpaboTka HOBOTO IOKOJEHUS
LUKINYECKUX YCKOPUTEIEH.

6. OcHOBHbBIC JIMHUM PA3BUTHS COBPEMEHHON (PU3UKHU
(BTOpasi mosioBuHa XX B.)



6.1. SnepHoe opyxue H siaepHble peakTophl. [Ipobiemsl yrpaBiisieMOro TepMOSAEPHOIO
CHUHTE3a.

[lenHas snepHas peakuus ACICHUS ypaHa M BBEICHUE IOHATUS KPUTHYECKOM Macchl. Ilep-
BbI€ MHUIMATUBBI O NMPUHATUU T'OCYAAPCTBEHHBIX IPOTrpaMM I10 CO3JaHHIO aTOMHOM OGOMObI (AH-
s, CIIA, I'epmanus, CCCP). Ilyck neporo simepaoro peaktopa (CLUA, 3. @epmu, 1942). [Isa
OCHOBHBIX HAalpaBJICHMs Pa3BUTHUS T'OCYJApCTBEHHBIX SACPHBIX NMPOTrpamMM: ILIYyTOHMBOE — C HC-
I10JIb30BAHUEM SIJIEPHBIX PEAKTOPOB; U YPAHOBOE — C MCIOJIb30BAaHUEM Pa3/ICIUTEIbHbBIX YCTaHO-
Bok. Co3qaHue aTOMHOW NMPOMBINIJICHHOCTH M TMepBbIX aTroMHBIX 60MO B CIIIA (1945) u CCCP
(1949) (non pykosojcteoM P. Onnenreiimepa u U. B. Kypuarosa).

IIpenpicTopust ocBoeHUst TepMosAepHON »>Hepruu. Co3maHuMe TEPMOSIEPHOTO OpPYKHSA B
CIOA u CCCP. AromHuas sHepretuka. IIpoGiema Tepmosaeproro cunte3a B Aurimu, CLIA u
CCCP. Pe3kuii pocT ¢pu3nUeCKHX WUCCICAOBAHNH, BI3BAHHBIN “SICPHON PEBOJIONKEH B BOCHHOM
7ielie, MPOMBIIIJIEHHOCTH U 3HepreTuke. [lonurnueckue, colyaibHble U STUYECKHUE aCTIEKThI “‘d1ep-
HOM peBoJironuK’’ BO 2-i mojoBuHe XX B.

6.2. ®u3MKa KOHIEHCUPOBAHHOT'O COCTOSIHUS M KBAHTOBAs 3JIEKTPOHHUKA.

KBaHTOBass MexaHMKa — TEOpeTHYecKass OCHOBA (PU3MKHM KOHJIEHCHUPOBAHHOI'O COCTOSHHS
(®KC) u xBantoBoi anektpoHuku (K3). 3onnas teopus. Merox kBasuuyactul. MarHuTtHo-
PE30HAHCHBIE SIBICHUSA: AJIEKTPOHHBIN mapamaruutHeiil pezonanc (JI1P, E. K. 3aBoiickuii) u saep-
HBbIN MarHUTHBINA pe3oHanc (AIMP). UccnenoBanue morynmpoOBOHUKOB M OTKPBITHE TPAH3UCTOPHOTO
spdexra. Pusnka ABICHUNA CBEPXIPOBOJIUMOCTH U CBEpXTEKydecTH. Teopus (pa3oBbIX EPEXO/I0B.
I'eTepocTpyKTypHI.

PaguocnekTpockonuueckue MpearnochlIKi KBAaHTOBOM IEKTpoHUKU. Co3aHue Ma3epoB U
nazepoB. ®KC u KD — BakHBIE HCTOYHUKH TEXHHUYECKUX MPUIOKEHUH (PU3UKH BTOPOH TOTOBUHBI
XX B. BozaeiictBue uaeit u meronoB ®KC u K3 Ha cmexHbIe 0051acTH PU3UKH, XUMHIO, OMOJIOTHIO
u MeauuuHy. OCHOBHbIE HayuHble HEHTpbI U mKojbl B obsactu @PKC u KD. 3HauntensHoCcTh 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. ®u3KKa BBICOKUX DHEPIUi: HA MYTH K CTAHIAPTHON MOJIENH.

WNHTeHcuBHOE pa3BUTHE (U3MKH 3JEMEHTApPHBIX YacCTHI] U BBICOKMX JHEpPrHil, BHI3BAHHOE
YCIIEIIHOM peanu3anueil HallMoHaNbHBIX JepHO-0pYyXkeHbIX mporpamm (1950-1960-¢ rr.). Co3na-
HUe OONBIIMX YCKOPUTENEH 3apspKeHHBIX vacTuil. Kosumalaepsl W HakomuTeNnbHbIE Koibla. [1y-
3BIPHKOBBIE KAMEPBI U IPYTUE CPEACTBA PETUCTPALIMM YACTHII.

KBanTtoBas Teopus mnonst — TeopeTudeckasi OCHOBa (PM3HUKH AJIEeMEHTapHbIX yacTull. dusnka
HEUTpUHO U cnadbix B3auMoaencTBuil. KoHuenuus kanuOpoBoyHOro mnoss 1 pa3paboTka Ha e€ oc-
HOBE TMEpPEHOPMHUpPYEeMbIX KBaHTOBOM XpomoauHamuku (KXJI) (coBpeMeHHOro aHaiora TEOpHUH
CHJIbHBIX B3aMMOJICHCTBHI) U €IMHON TEOPUH INEKTPOCIA0BIX B3aUMOICHCTBUH.

6.4. PensatuBucrckue acTpopu3uka U KOCMOJIOTHUSI.

Teopernueckas ocHOBa acTpO(PU3MKM U KOCMOJIOTUM — 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,
MOATBEPKIAIOIIETr0 TUNoTe3y “ropsiuell BeeneHHON”; mynbcapoB, OTOXKAECTBIEHHBIX C HEHTPOH-
HBIMU 3BE3/1aMH. PEHTreHOBCKHE U raMMa-TeJIeCKOIbl Ha HCKYCCTBEHHBIX cnyTHUKaX 3emin (MC3).
Pa3Butne ¢usuku ué€pusix apip. Helitpunnas actponomus. Mudasiuonnas kocmosorus. [Ipo0ie-
Ma TPaBUTALMOHHBIX BOJIH. I'paButanuonnslie auH3bl. [Ipobiaema ckpeiToii Maccsl. KocMmonornye-
CKH€ MOJIENIH C A-4JIEHOM B YPaBHEHUAX DUHIITEHHA U KOCMUUYECKUN BaKyyM.

7. 3ak/104nTEeIbHAS YACTh

OOmas xapakTepucTUKa KBAaHTOBO-PEISTUBUCTCKOM KapTuHbI Mupa (mapagurma). Hepeménnbie
npobnemsl ¢uszukn B Hawyane XXI| B. IlpoGnema emunoit Teopunm 4-x (yHIaMEHTAIbHBIX
B3auMo/eiicTBuil. KBaHTOBas Teopus rpaBUTalM U cynepcTpyHbl. [IpoOiaema rpsaayiux HayqyHbIX
PEBOJIONMIA B PU3UKE.

5. ®opMa NpoMeKYTOUYHOM aTTeCcTAlMU: KaHAUJATCKUNA IK3aMEH.

10



11



AHHOTAIUA TUCHUILINHBI
«HOCTpPaHHBIN A3BIK»

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpagaennocts (mpouis) «Teopernyeckas pusmnxa

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

2. lenpio oCBOEHUS MUCHMIUIMHBI «/HOCTpaHHBIN SI3BIK» SIBIIETCS (POPMUPOBAHUE Y ACIIH-
PaHTOB HEOOXOJMMOIO JUIsl CAAYM KaHJIUAATCKOTO SK3aMEHAa YpPOBHS 3HAHUH, YMEHUH U
HAaBBIKOB B OOJIACTH YTEHUsI, TOBOPECHUS, ayJUPOBAHUA, [IEPEBO/A, aHHOTUPOBAHUS, pede-
pUPOBaHUA U IIUCHMA.

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

1. Buabl peyeBoii KOMMYHUKALMU

1.1.I'oéopenue. AcimpaHT OJDKEH BJIAJETh MOATOTOBICHHOW, a Tak)Ke HEIMOATOTOBICHHOM
MOHOJIOTUYECKOH peublo, YMETh JeJaTh pe3loMe, COOOLICHHS, TOKJIaJ Ha HWHOCTPAHHOM S3BIKE;
JTUAIOTUYECKON PEUbI0 B CHTYAIMSIX HAYYHOTO, MPOPECCHOHATBHOTO M OBITOBOTO OOIICHUS B IIpe-
JieNlaX U3y4SHHOTO SI3bIKOBOTO MaTepralla M B COOTBETCTBUU C M30PaHHOMU CIIEUAIBHOCTBIO.

1.2.Ayouposanue. AciipaHT JIOKEH YMETh MIOHUMATh Ha CIyX OPUTHHAIBHYIO MOHOJIOTH-
YECKYIO U JIMATOTMYECKYIO PeUb 10 CIEIHAIbHOCTH, ONIMPAsICh HA U3yYCHHBIH SI3bIKOBOW MaTepuall,
(hOHOBBIE CTPAHOBEIYECKHE U MPOPECCHOHANBHBIC 3HAHUS, HABBIKH S3BIKOBOM M KOHTEKCTYAJIBHON
JIOTaJIKH.

1.3.Ymenue. AciupaHT JOJDKEH YMETh YUTaTh, IOHUMATh M MCIOJIH30BaTh B CBOCH Hay4-
HOW PabdOTe OPUTHHAJIBHYIO HAYYHYIO JIUTEPATypy IO CHEIHAIbHOCTH, ONMUPAsCh HA W3YYCHHBIN
SI3BIKOBOM MaTepuall, (JOHOBBIC CTPAHOBEIYECKHE U MPOPECCHOHATBHBIC 3HAHUS M HABBIKU SI3BIKO-
BOH M KOHTEKCTyallbHOH Jorajgku. Bianers BcemMu BugaMu YTeHHs (M3ydaroliee, 03HAKOMHUTEIBHOE,
MMOMCKOBOE U TTPOCMOTPOBOE).

1.4.ITucemo. ActivipaHT JOHKEH BIAJAECTh YMEHHSIMH MHCHbMa B Mpe/ieiaX U3y4eHHOTO SI3bl-
KOBOTO MaTepHalia, B YaCTHOCTH YMETh COCTaBUThH IIaH (KOHCIEKT) MPOYUTAHHOTO, H3JIOKHUTH CO-
JiepKaHue MPOYUTAHHOTO B opMe pe3roMe; HalKcaTh COOOIIEHNEe WM JIOKJIaJ MO TeMaM IpOBO-
JUMOTO UCCIICTOBAHHUS.

2. SI3bIKOBON MaTepuan

2.1. Buowt peueswvix oelicmeuii u npuemvl 6e0eHUs 00uieHUA

[Tpu oTOOpEe KOHKPETHOTO S3BIKOBOTO MaTepHalia He0OXOJIUMO PYKOBOJCTBOBATHCS CIIEY-
FOIUMU ()YHKITHIOHATHHBIMU KaTETOPHSIMHU:

Ilepeoaua gpaxmyanvroii ungpopmayuu. cpeacTsa opopmaeHNs MOBECTBOBAHUS, OMMCAHUS,
paccyXJIeHHsI, YTOYHCHHS, KOPPEKIIMH YCIBIIIAHHOTO MU MPOYUTAHHOTO, OTPECIICHUS TEMBI CO-
OOIIeHH s, TOKJIaaa U T.1.

Ilepedaua  >MOYUOHANBHOU — OYeHKU CcoOOujeHus:  CPEICTBA  BBIPAKEHHUS  0omo0Ope-
HUS/HEO10OpeH s, YANBICHUS, BOCXUIICHUS, TPEATIOYTCHUS U T.JI.

Ilepedaua unmennekmyanibHbIX OMHOWEHUI: CPEICTBA BBIPAKCHUS COTIIACHS/HECOTIIACHS,
CIIOCOOHOCTH/HECTIOCOOHOCTH CJHIeNIaTh UTO-JIH00, BBISCHCHHE BO3MOXHOCTHU/HEBO3MOXKHOCTH CJIC-
JIaTh YTO-THU00, YBEPCHHOCTH/HEYBEPEHHOCTH TOBOPSIIETO B COOOMIAEMBIX UM (haKTax.

Cmpyxmypupogarue ouckypca: ohopMIeHIE BBEACHUS B TEMY, pa3BUTHE TEMBI, CMEHA Te-
MBI, TIOJIBEJICHHE HTOTOB COOOIICHHS, WHUIIMHPOBAHUE W 3aBEPIICHHE pPa3roBOpa, IMPHBETCTBHE,
BBIp@XEHHE 0J1aro1apHOCTH, pa304apoBaHUs U T.1.;

BJIQJICHUE OCHOBHBIMH (JOPMYJaMHU 3THKETa MPH BEJACHHH JUAIOTa, HAYYHOW TUCKYCCHH,
MIPH MIOCTPOSHUH COOOIICHUS U T.1I.

12



2.2. ®onemuxa

WHTOHAMOHHOE OOPMIICHHE TPEATIOKESHHS: CIIOBECHOE, (ppa3oBoe M JIOTUYECKOE yaape-
HUS, MEJIOJUS, May3aus; GOHOJIOTHUECKUE MPOTUBOIIOCTABIICHUS, PEIEBAHTHBIC JJISI U3y4aeMOro
SI3BIKA: JTOJITOTA/KPATKOCTh, 3aKPBITOCTH/OTKPHITOCTh TJIACHBIX 3BYKOB, 3BOHKOCTH/TIIYXOCTh KOHEU-
HBIX COTJIACHBIX M T.II.

2.3. JIekcuka

Jlexcuueckuil 3anac coaroUIero KaHAWJATCKUN 3K3aMEeH JOJDKEH cOocTaBUTh He MeHee 5500
JICKCUYECKUX EJIMHUI] C YYETOM BY30BCKOIO MHHHMYyMa M TOTEHIIMAJIBHOTO CJIOBaps, BKIIIOYAs
npumMepHo 500 TepMHHOB IPOGUIMPYIOLIEH CEIMATBHOCTH.

2.4. I'pammamuxa

Anenutickuii 31K

[Topsimox cnoB mpocroro npemtokeHus. CI0XXHOE TPEIOKEHHE: CIOKHOCOUMHEHHOE U
CJIO’)KHOTIOTYMHEHHOE TpeuioskeHusl. COI03bI U OTHOCHUTEIIBHBIE MECTOMMEHUS. DITMITHYECKUE
npeuIokeHus. beccorozHbie mpuIaToYHble. YOTpeOIeHUe JIMYHBIX (DOPM TJIarojia B aKTUBHOM U
naccuBHOM 3anorax. CornacoBanue BpeMeH. @yHKIUM WHOUHUTHBA: UHOUHUTHUB B (DYHKIIMU TIO/-
JISKAIIET0, onpeeneHus, o0cToaTenbcTBa. CHHTAKCHYECKHE KOHCTPYKIIUU: 000POT «IIOMOTHEHHE
¢ nHPUHUTHBOMY» (OOBEKTHBIN MajzeX ¢ MHQUHUTHBOM); 000POT «IIOAJIeKaIIee ¢ MHPHHUTHBOM)
(MIMEHUTENBHBIN Ma/iek ¢ UHPUHUTUBOM); MHPUHUTUB B (YHKIIMH BBOJHOTO 4JieHa; MHOUHUTUB B
COCTaBHOM UMEHHOM cka3zyeMoM (De + ungh.) u B cOCTaBHOM MOAAIBHOM CKazyemoM; (06opot «for
+ smb. To do smth..»), CociararenbHoe HakIOHeHHE. MogaibHbIe Taroibl. MoJaibHbIE TIIaroJibl
C MPOCTHIM U Nep(EeKTHBIM HHPUHUTUBOM. ATPUOYTHBHBIC KOMIUJIEKCHI (IIETIOUYKH CYIIECTBUTENb-
HBIX). DM(paTryeckue (B TOM YKCIIe HHBEPCHOHHbBIC) KOHCTPYKIUHU B hopme Continuous miu mac-
CHBa; WHBEPTUPOBAHHOE IMPHIATOYHOE YCTYNHTEIBHOE WM NMPUYHMHBI, ABOWHOE OTpUllaHHe. Me-
croumenus, cioBa-3amectutenu (that (of),those (of), this, these, do, one, ones), ciokHble U mapHbIe
COI03bI, CPABHUTEIBHO-COIIOCTABUTEIbHBIC 000pOTHI (aS...aS, Not S0...as, the...the).

Dpanyy3cKuil 361K

[Topsimox cnoB mpocroro npemytoxkeHus. CI0XKHOE TPEIOKEHHE: CIO0KHOCOUMHEHHOE U
CJIO’KHOTIOTYMHEHHOE TpeiiokeHus. Coro3bl. YIOTpeOIeHHE TMYHBIX (HOPM TJIaroJIoB B aKTHBHOM
3asnore. CornacoBanue BpemeH. [laccuBHast ¢opma riarosna. Bo3BpaTHble riraroisl B 3HaY€HUH T1ac-
cuBHOM (hopMbl. be3nnunbie koHCTpyKIMKU. KoHCTpyKIMKM ¢ HHQUHUTUBOM: avoir a + infinitif, étre
a + infinitif, laisser + infinitf, faire + infinitif. =~ Henuuneie GpopMsbl riarosna: HHGUHUTUB HACTOS-
IIET0 U MPOIMIE/IIEro BpeMeH!; HMHPUHUTHUB, YIOTpeOIseMblil ¢ peyioraMi; THPUHUTUBHBINA 000-
port. IlpuyacTie HACTOSIIET0 BPEMEHH; MPUYACTHE MPOLIESIIIETO BPEMEHHU; IEeTPUIACTHE; CIIOK-
HOE€ MPHUYACTHE MPOILIEANIEr0 BpeMeHU. AOCOIIOTHBIA MPUYACTHBIN 000pOT. YCIOBHOE HAKIIOHE-
nue. CocnararensHoe HakioHeHHe. CTeNeHn CpaBHEHUS MpHJIaraTelbHBIX W Hapeuuil. MecronmMe-
HUS: JUYHBIE, OTHOCUTEIbHBIE, YKa3aTelIbHbIe; MECTOMMEHHE CpeIHEero pojaa /e, MECTOUMEHHs-
Hapeuus en u Y.

Hemeyxuii a3vix
[Tpocteie pacmpocTpaHeHHBIE, CIOKHOCOYMHEHHBIE W CIIOKHOIOJAYMHEHHBIC TpeiokeHus. Pa-
MOYHast KOHCTPYKIIHSI U OTCTYIUIEHUS OT Hee. MecTo 1 MOpsA0K CI0B NPUIATOYHBIX MPEIOKEHUI.
Coro3bl U KOppemnsaThl. beccoro3Hbie MpUIaTOUHbIe MpeiokeHuss. PacipocTpaneHHoe ornpeserne-
nue. [Ipuuactue | ¢ zu B pynkuuu onpenenenus. lpunoxenue. CTeneHu cpaBHEHHS NPUIIAraTesb-
HBIX. YKa3aTeIbHbIE MECTOMMEHHUSI B (DYHKIIMU 3aMEHBI CYIMIECTBUTEIBHOTO. OTHOPOIHBIC YICHBI
MPEJIOKEHUST pa3HOro Tumna. MHQUHUTUBHBIE U TPUYACTHBIE O0OPOTHI B PA3IMYHBIX (YHKIIHSIX.
MopansHble KOHCTpYKIHHK Sein u haben + zu + infinitiv. MoganbHbIe r1aross ¢ UHGUHUTHBOM | 1
Il akTuBa u maccuBa. KOHBIOHKTHB ¥ KOHAUIMOHAIUC B PA3IMYHBIX TUMAX MpeanokeHuil. Oyry-
pyM | u Il B MonaneHOM 3Ha4YeHHH. MonanbHbie cioBa. DyHKIMU MacCUBa U KOHCTPYKIMU Sein +
Partizip Il (cratuBa). TpexdJICHHBIH, IBYWICHHBIH U OJMHOWICHHBIN (Oe3mnuHbIi naccus). Codera-
HUS C TIOCJIETIOTaMH, TIPEJIOTaMH ¢ YTOYHHUTEISIMA. MHOTO3HAYHOCTh U CHHOHUMHSI COIO30B, TIPe/I-
JIOTOB, MECTOMMEHUH, MECTOMMEHHBIX Hapeuuii U T.1. KOMMyHUKaTHBHOE YI€HEHHE MPEATIOKESHUS
1 CIIOCOOBI €T0 BHIPAYKEHUSI.

5. ®opMa NpoMeKYTOUYHOM aTTeCTAlMU: KaHAUJATCKUNA IK3aMEH.
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AHHOTANUA TUCHUIINHBI
«Ilemaroruka u NCUXO0JIOTMA BBICIIEH IIKOJIBI»

Hanpagaenue 03.06.01 ®usuka u actpoHOMUS
Hanpagaennocts (mpouis) «Teopernyeckas pusmnxa

1. JIumcumrumna «Ilemaroruka M ICUXOJOTHS BBICHICH MIKOJIBI» OTHOCUTCSA K 0Os3aTCIIbHBIM
JTUCIUTIIIMHAM BapuaTUBHOW 4yacTH Os0ka b1.

2. OCHOBHOH LIENBIO OCBOEHHS AUCHUIIIMHEI «Ilearoruka M INCHUXOJOTMsS BBICIIEH IIKOJIBDY
SIBJISIETCSI IOATOTOBKA K IPENOIaBaTENbCKOMN AEATEIbHOCTH, B TOM YHCIIE:
- (hopMupoBaHUE TIPEACTABICHUH 00 OCOOCHHOCTSAX MEIAaroru4ecKoil eI TeIbHOCTH B BBIC-
IIeH IITKOJIE;
- MPUOOPETeHNE 3HAHUU IO TEIaroTUKE W TCHUXOJIOTMHM BBICHICH IIKOJIBI: (POPMHUpPOBAHHUE
MOTHBAIIMH YYCHUS, YIIPABICHUE MTO3HABATEIIBHOMN IEATEILHOCTHIO 00YJarOIIUXCS.
- U3y4YeHHe OOIIMX MPUHIIUIIOB OpraHU3aluu 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.

[Toaxonp! K onpesenenuto 1eneil oopazoBanus: o0yueHue Kak GopMUpPOBaHUE OTMbBITA; 00Y-
YeHHe Kak (OpMUPOBAHUE JINYHOCTU IIpoheccuoHaa.

Monens nuuHocTH TpodeccroHana: mnpodeccruoHallbHasg HampaBIeHHOCTh, Mpodeccuo-
HAJIBHBIA ONBIT, MPO(PECCHOHATBHO-BAKHBIE KAauyeCTBA, WHIAMBHUIYAJIbHBIH CTHIb JESITEIHHOCTH.
Oransl popMupoBaHus MpodeccruoHana, ey 1 3a1a4n padoThl Ha KaxaoM 3tare. Kinaccuduxarms
METOJIOB O0yUYEHUS U BOCIIUTAHUS B BY3€.

HopmatuBHoe oGecriedeHne o6pa3zoBaTeiIbHOTO Mpolecca B Beiciiel mkone. denepanbHblit
roCy/1lapCTBEHHbIN 00pa30BaTeNbHBIN CTAHAAPT: €r0 CTPYKTYpa U COZIEpKaHHUE.

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

VYuebHast nestenbHOCTh. [IpoTuBopeunst yueOHOM u TMpodecCHOHATBHON eATeTbHOCTH.
KonrexkctHoe oOyuenue. Mudopmanus u 3nanre. OCHOBHbIE MPUHLUIBI KOHTEKCTHOTO O0YYEHHSI.
Monenb AMHAMUYECKOTO ABMXKEHHUS JI€ATEIbHOCTH B KOHTEKCTHOM 00y4yeHHuH. /[Ba sTana u Tpu Bu-
Ja y4eOHOM AeATeNbHOCTU: yyeOHas AEATeNbHOCTh aKaJeMMUYECKOro TUMA, KBa3UIPOPecCHOHATb-
Hasl JesITeNIbHOCTh, yueOHO-TIpodeccroHalIbHAs ESTeNbHOCTh. [learornueckue TeXHOJOTUU KOH-
TEKCTHOTO 00y4eHHs. AKTUBHBIE METOJIbI O0yUYEHUS: OOMEH BOMPOCAMH B MAaJbIX TpYIIaxX, aHATU3
cUTyalui npoecCUOHATLHOM 1eATENbHOCTH, KEHC-METO/, 1€JI0BbIE UTPHI, pa3paboTKa IPOEKTOB 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 MOTUBAIIMU Y9eOHOH JesTeIbHOCTH. Bu-
JIbl MOTUBOB YUEHUS: MTO3HABATENIbHBIE U COI[MAIbHbIE MOTUBBI. DOpMUpOBaHNE MOTUBOB YUEHHS.
MortuBanus Ha U3y4eHHE IpeaMeTa, MOTUBALIMS Ha BBIIIOJHEHUE OTAEIbHBIX 3alaHuil. MeTonuye-
CKHe TIPUEMBI: CBS3b C MPAKTUKON, OPUEHTAIIMS HA YCTIeX, IPUHIIMIT BBIOOpA 3aJaHUA, CBSA3H C JAPY-
TUMH 00JacTSIMU 3HAHUM, pa3bsICHEHNE YUeOHBIX LieJel, TMYHOCTHAs U NMpodeccroHalbHAas 3HAYU-
MOCTb IIeJIeH, UCTI0Ib30BaHUE AKTUBHBIX METOJIOB 00YUEHUS, METOJMUECKOE Pa3HOOOpasHe.

Tema 4: Ilcuxonozo-nedazozuyeckue acnekmvl OpeaHu3ayuy y4eOHou 0essmerbHOCmu cmy-
0enmos.

Jlexuus xak popma yueOHON JesTeNbHOCTH B BbicuIel 1mkoje. Bunpl nexkuuid. Jlekropckoe
MacTepCTBO. Y CIOBUS MPEBpPAILCHUS JEKIIUU B UHTEepakTUBHYIO. UMux npenogasarens. [IpakTu-
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yeckue 3ausATus. Dopmbl npoBeaeHus ceMruHapoB. [Icuxonoro-negarornuyeckue eI CeMUHAPCKUX
3ansatuii. Cemunap pedeparoB. CemuHap Mo TUITY Kpyryioro croia. [Icuxomornueckne KOHTAKTHI C
ayTUTOPHUEH: TUIHOCTHBIN, SMOIIMOHATBHBIN, MO3HABATEIbHBIA KOHTAKT. [Icuxonmorudeckue Gaph-
€pbl, YCJIOBUS TMpPEOJOJIeHUsT OapbepoB. YYeT MO3HABATEIbHBIX BO3MOXKHOCTEH CllylIaTenei.
VYupasiieHne BHUMaHUEM ayJAuTOpuH. Bocrpusitue u noHnmanue ydyebHoro marepuana. Opranusa-
11 3arioMUHaHus. Pa3BuTHe MbIlUIeHUs CTyIeHTOB. Opranusanus caMOCTOATEIbHOU padoThI CTY-
neHToB: hopmbl 1 MeToabl. DopMbl KOHTpOIs. [loHsATHE OHIA OLIEHOYHBIX CPEJCTB U €ro paspa-
6oTka. Buasl onieHouHbIX cpencTB. [IpoBeneHne 3a4eToB U SK3aMEHOB.

Tema 5: BocnumamenvHnas paboma

Posb BocniuTaTenbHOM paboThl co cTyaeHTaMu. [lcuxonornueckasi XapakTepUCTUKA CTY/ICH-
9YecTBa Kak COLMAIbHOW TPYIIBL: IICHHOCTHBIC OPHEHTAIMU, WHTEPECHI, MPOPECCHOHATBHBIC ILIa-
Hbl. Bo3pacTHo-ncuxonoruueckre O0COOCHHOCTH CTYAEHTOB. [Icuxonoruueckue XapakTepUCTHUKU
CTYJIEHYECKON TIPYIIIBI.

Tema 6: YueOHo-MeTonuueckas padora B BY3e

Mertonudeckoe obecrieueHue ydebHoro mporecca B BY3e. OcHoBHas obOpa3zoBaTelbHAS
porpaMMa u ee CTpyKTypa. YueOHbli miuaH. Pabouas nmporpamMma AMCHUILTUHBL U €€ COJIepKaHHUE.
[TpoexTrpoBanue u pa3zpadoTka paboUMX MPOrpaMM AMCHUIUIMH. TEeXHOJIOTMH aHaNM3a y4eOHOTo
3aHaTUL. MeToauka pa3paboTK y4eOHBIX 3aHATHH.

Tema 7: Ha uTOroBoil KOHCYyJIbTallMu pa3OUparOTCs BBHINOJHEHHbIE aclMpaHTaMH 3a/laHus
JUISL CAMOCTOSITEIbHON paboThI 110 TeMaM TUCIUIUIUHEI (B TOM YHCIIE U TECT JJIsl CAMOIIPOBEPKU T10
JUCLUILIMHE), IPENoaBaTeslb OTBEYAET Ha BOIIPOCHI aCIIUPAHTOB.

5. dopMa NPOMEe:KYTOYHOM ATTECTALMM: 3a4ET.
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AHHOTAIUA TUCHUILINHBI
«DIeKTPOHHOE 00y4YeHHe U TMCTAHIIMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOTHID)

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpagaennocts (mpouis) «Teopernyeckas pusmnxa

1. JMucrurumHa «DIEeKTPOHHOE O0yUYeHHE U JUCTAHIIMOHHBIC 00Pa30BaTEIbHBIC TEXHOIOTHI
OTHOCHTCSI K 00s13aTEIbHBIM JTUCIUTINHAM BapyuaTUBHON YacTH Oy10ka b1.

2. llean ocBOeHHMs AUCHMIIIHHBI
O3HakoMJIeHME C KOMIBIOTEPHBIMH MeToJaMu  (OPMHPOBAaHUS  HH(POPMAITMOHHO-
00pa3oBaTeNbHON cpellbl U IPUMEHEHUEM IEKTPOHHOIO 00YyUeHUs U JUCTAaHIIMOHHBIX TEX-
HOJIOTUH

3. OOmas Tpy10eMKOCTh JTUCIHUIUIMHBI COCTaBISIET 3 3a4eTHbIe eAuHULbl, 108 yacos.
4. CopepxaHue JUCIUILINHBL:

1. Uudopmanuonno-odpaszoBatenbHas cpena y4eOHoro mpouecca. GopMUpoBaHHUE IMOHATHS
AJIEKTPOHHON MH(pOpMaImoHHO-00pa3oBatenbHoM cpeapl. [Ipumensemsie Mogenu. MupopmanmoH-
HO-00pa30BaTeNIbHOE MPOCTPAHCTBO, OCTPOCHHOE C MOMOILBIO MHTErpaluy UH(OpMaIMK Ha Tpa-
JUIMOHHBIX U 3JIEKTPOHHBIX HOCHUTENSAX, KOMIbIOTEPHO-TEIEKOMMYHUKAIIMOHHBIX TEXHOJOTHUSX
B3aMMOJICHCTBHS, BKIIIOYAtOLee B ce0sl BUPTyalibHble OMOIMOTEKH, pacipeesieHHble 0a3bl JaHHbIX,
y4eOHO-METOIMIEeCKHE KOMITJICKCHI M PACIIMPEHHBIN anmapar AUJaKTHIEeCKUX MOIX0I0B

2. KoMnbloTepHble TeXHOJOIMH B 00pa3oBaTe/ibHOM Hpouecce. [IpuMeHeHns KOMIBbIOTEPHbBIX
TEXHOJIOTUI B oOpa3oBarensHOM Tporiecce. KommbiorepHoe tectupoBanue. MHbopmanmuoHHOES
obecrieyeHre U WUIIOCTPaTUBHAs MOJIEP)KKa 00pa30BaTeIbHOIO Mpolecca. DIeKTPOHHbIE 00yyYa-
IOIIAE CUCTEMBI. BUPTyaJIbHBIN TPAKTUKYM

3. DeKTPOHHBIH y4eOHbI KOHTeHT: sxkaHpbl. Kypcsl s BY3oBckoro o6pazoBanus. Kopnopa-
TUBHBIE Kypchl. Kypchl /Uil TOAEPKKY OYHBIX M.3a0YHBIX TpEeHUHTOB.Kypchl mmpokoro npoguis
111 KoMMepueckoi mpoaaxu. Kypcel oT BennopoB («OcHOBEI (hoTo1ona) u ap.

4. CTpyKTYypa 3JIeKTPOHHOI o0yuamuleil cucreMbl. CTpyKTypa 3JE€KTPOHHON 0oOydaromieit cu-
creMbl. COBpEMEHHOE COCTOSIHME 3JIEKTPOHHBIX 00ydaronux KoMiuiekcoB. [lapameTpsl, onpenesns-
I0lIME KauecTBO cucTeMbl. [Ipumepsl peanusaium.

5. BupryaiabHblii npakTukyM. Buptyanbsbiii npaktukym. KommbrorepHsie cumynsatopsl. [Ipu-
Mepbl peaan3aluu.

6. CTpyKkTypa npHMeHeHHUsI COBPeMEHHON 3JIeKTPOHHON o0yuaroumei cucrembl. CTpykTypa
MIPUMEHEHUSI COBPEMEHHOM JIEKTPOHHON oOydaromiel cuctembl. OOyuaromas Tpaekropus. Mero-
JMYECKOE COITPOBOXKICHHUE.

7. PazpaGoTka 3j71eKTpOHHOro0 pecypca. PazpaboTka snekTpoHHOro pecypcea. Iloaxoasl u cpesbl.
CocraB komanzapl. Odopmienue. Co3naHne U NpUMEHEHHE OT/AEIbHBIX KOMIIOHEHTOB. Co3naHue
TUINEPTEKCTOBBIX JOKYMEHTOB. Crieinaii3upoOBaHHbIE CPEIbI.

8. CneumammsupoBanuble cpeabl. Moodle. WebTutor. Moodle — monynspHas 00BEKTHO-
OpUEHTHpPOBaHHAs JWHAMHUYecKass oOydaromias cpena. YUYacTHHUKH 0Opa30BaTeIbHOro Ipoliecca.
ITopor noctynmHOCTH Ui pa3iau4YHbIX Ipynn. Buasl pecypcoB TeopeTHueckol yacTu Kypca. Buasl
pecypcoB npaktuueckoil yactu. [Joctyn k cucreme. Pa3paboTka ucnosib3oBanue 00pa3oBaTeIbHBIX
pecypcoB B cpene Moodle. WebTutor — BO3MOXXHOCTH TPUMEHEHUSI.

5. ®opMa NPOMeKYTOYHOM aTTecTAllMU: 3aUeT.
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AHHOTANUSA TUCHHUILIMHBI
«Teopernueckas pusuka»

Hanpasienune 03.06.01 ®usuka u acTpoHOMUS
Hanpagaennocts (mpopuis) «Teopernyeckas Gpusmnka

1. JMucturumna «Teopernyeckas Gpu3nuka» OTHOCUTCS K 00s3aTeNbHBIM JIUCIUTUTMHAM BapHa-
TUBHOM 4actu Ooka b1.

2. llenwvto ocBoeHus mucuumuinHbl «Teopernueckas (u3MKa» SBISETCS M3y4€HHE OCHOBHBIX
METOJIOB TCOPETHUYECKON (PU3MKH, OTHOCAIINXCS K KBAHTOBOW TEOPUH OIS, acTPOPHU3UKE,
(bu3uKe TBEpAOro Tena, TUAPOIUHAMUKE U CMEKHBIM pa3/iesiaM.

3. OO6miast Tpy10€MKOCTh TUCIHMILIMHBI COCTABIIAECT 6 3a4eTHBIX eUHUII, 216 Jacos.

4. ConeprkaHue TUCIUIUIMHBIL:

Ne i/ Pa3zgen aucumniInHbl

1 Mexanuka

Teopus nosnst

ONeKTpOANHAMHUKA CIUIOIIHBIX Cpel

Al N

MexaHuKa CIUIOLIHBIX Cpea U Gu3nyecKas KHHETHKA

KBanToBas MexaHuka

6. |Crarucruyeckas ¢pusuka

Pazoen ons cneyuanucmos

7.1 no meopuu meepoo2o mena

Teopust KOHAEHCUPOBAHHOTO COCTOSIHUSA

7.2 1O Meopuu dNeMeHMapHblX Yacmuy U u3uKe blCOKUX dHEP2Ull

KBanTtoBas Teopus nonei

5. ®opMa NPOMeKYTOYHOM aTTeCTAIMU: KaHAUJATCKUNA IK3aMeH.
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AHHOTANUA TUCHUIINHBI
«KBaHTOBBIE NIPoOLIECCHI B 3aMarHMYEeHHOM MJ1a3mMe»

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpagaennocts (mpouis) «Teopernyeckas pusmnxa

1. Jucummumna «KBaHTOBBIE MPOIECCHl B 3aMarHMYEHHOW IUIa3Me» OTHOCHUTCS K  pas3feny
JTUCIUILIMHEI 110 BRIOOPY BapuaTHUBHOM yactu Oioka b1.

2. llenbro OCBOCHHS TUCIUILIMHBI «KBaHTOBBIE MPOIECCHl B 3aMarHUYCHHOM TJ1a3Me» SIBIISET-
Csl I3y4eHUE METOJIOB pacueTa XapaKTEPUCTUK AIEKTPOCIA0bIX U HECTAHIAPTHBIX MPOIIECCOB B
YCJIOBHSIX aKTUBHOW acTpO(PU3HUECKOM CPEIbl — B AJICKTPOMArHUTHOM I10JI€ U CUJILHO 3aMarHu-
YEeHHOH IIJIa3Me.

3. OOmas Tpy10eMKOCTh TUCIHMIUIMHBI COCTABISIET 5 3aueTHhIX eaunull, 180 yacos.
4. CopepxaHue JUCIUIINHBL:

Tema 1. IIpouecchl paccesiHUsI HEHTPUHO HA YJIEKTPOHAX M MO3UTPOHAX B YMEPEHHO CHJILHOM
MATHUTHOM I10JI€ ¥ 3aMarHUYeHHOH I1a3me.

AMIuIMTYyzAa mpolecca paccestHusl HEMTPUHO Ha DJIEKTPOHAX U MO3UTPOHAX 3aMarHUYEHHOW Iuias3-
Mbl. KnHemMaTnyeckuii aHaiu3 HEHTPUHO-IJIEKTPOHHBIX IMPOIECCOB B IMCEBIOCBKIMIOBON THIICP-
mockocTH (0,3) ummynbcHOro mpoctpancta. Ciiydail CBEpXCHUIIBHOTO TOJISL C SJIEKTPOHAMU U T10-
3UTPOHAMH Ha OCHOBHOM ypoBHe Jlannay. BeposTHOCTh mpoliecca B3auMOJICHCTBUS HEUTPHHO C
QJICKTPOHAMH W TIO3UTPOHAMU 3aMarHH4YeHHOU [j1asMbl, IPOCYMMHUPOBAHHAA II0 COCTOSHHAM
HadalbHbIX (hepMuoHOB. Ciydall yMEPEHHO CHJIBHOTO TOJS C AJIEKTPOHAMH M MO3UTPOHAMH Ha
IIPOU3BOJIBHBIX YPOBH:AX Jlanaay.

Tema 2. Pacnag runoreTu4eckoil cKaJasipHoi (ICeBIOCKAJISIPHON) YaCTUILI TEMHON MaTepuun
HA JJIEKTPOH-NO3UTPOHHYIO IAPY B CHJILHOM MAarHUTHOM IOJI€.

O¢ddexTuBHBIN JarpaHkKuaH B3aHMMOJCHCTBHS CKaISpPHON (TICEBIOCKAISPHOM) YacTUIIBI TEMHOMN
MaTEPUU C DJIEKTPOH-TIO3UTPOHHBIM I0JIEM. AMIUIMTY/la MpoLiecca pacnana T'MIOTEeTUYECKON CKa-
JSpHOM (NICEBAOCKANSIPHOMN) YaCTULIBI TEMHON MaTE€pHH Ha 3JIEKTPOH-TIO3UTPOHHYIO NTapy BO BHEII-
HEM MarHUTHOM nose. Ciy4ail CBEpXCHIJIBHOTO MOJISI ¢ POKACHUEM IEKTPOHA U MTO3UTPOHA HA OC-
HOBHOM ypoBHe Jlannay. BepodTHOCTh pacnana TMIIOTETHMYECKON CKalsipHOU (TICEBIOCKAISIPHOM)
4acTUIbl TEMHOM MAaTE€pPUU Ha DJIEKTPOH-NIO3UTPOHHYIO Iapy B CBEPXCHUIBHOM MAarHUTHOM IIOJE.
Ciydail yMEpEeHHO CHJIBHOTO MOJII C POXKJIEHHEM 3JIEKTPOHA U MO3UTPOHA HA IPOU3BOJBHOM
ypoBHe Jlannay. BeposiTHOCTH pacraga rUmoTeTHYecKOl CKasipHO# (IICEBIOCKANIIPHOMN) YacTUIIbI
TEMHOW MaTe€puy Ha IEKTPOH-IIO3UTPOHHYIO I1Apy B YMEPEHHO CUJIbHOM MarHMTHOM IIOJI€.

Tema 3. Ilouck pemennii ypapuenus Jlupaka s 3apsizKeHHOM 4acTHIbI B 10Jie HHTEHCUB-
HOH 2JIEKTPOMATHUTHOM BOJIHBI.

DopMyJIMPOBKA U PEIICHUE KBAJAPUPOBAHHOTO YPABHEHHUS JJIS 3apsHDKEHHOM YAaCTHUIBI B MOJIE JJIEK-
TPOMarHuTHOW BOJIHBI. Pemenue ypaBHeHus Jupaka s 3apsyKEHHOW YacTHUIBl B ITOJIE MOHOXPO-
MAaTHYE€CKOW 3JIEKTPOMArHUTHON BOJIHBI.

Tema 4. [louck pemenunii 0606meHHOro ypapsHenus Jlupaka ajis HedTpajabHOIl YacTHULBI ¢
AHOMAJIbHBIM MATHUTHBIM MOMEHTOM B I10JI¢ HHTCHCHBHOM 3JIEKTPOMATHUTHOM BOJIHBI.

O60061menHoe ypaBHeHHE Jlupaka JUis HEHTpadbHOW YacTULBI C aHOMAJIbHBIM MarHUTHBIM MOMEH-
TOM BO BHEILIHEM IEKTPOMAarHuTHOM MoJje. PopMyIHpoBKa U PEIIEHUE KBAaIPUPOBAaHHOTO YpaBHE-
HUS JUIsl HEUTpaibHON YacTHUIIbl ¢ aHOMaJIbHBIM MarHUTHBIM MOMEHTOM B I10JI€ 3JIEKTPOMAarHUTHON
BOJIHBI. Pemienue ypaBHenus Jlupaka A HENTpaabHOW 4acTHULIBI C AaHOMAJIBHBIM MAarHUTHBIM MO-
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MCHTOM B IIO0JIC MOHOXpOMaTH‘{eCKOfI BHGKTpOMaFHHTHOﬁ BOJIHBI.

Tema 5. Ilouck pemennii 0600meHHOro ypasHenus /lupaka s HeHTPaJbHON YacTHLBI €
3JIEKTPHYECKHUM JIHMII0IbHBIM MOMEHTOM B 110J1¢ HHTEHCHBHOM 2JICKTPOMATHUTHOM BOJIHBI.
O06o0menHoe ypaBHeHue Jlupaka Ui HEWTPaJbHOM YacTUIBI C 3JIEKTPUYECKUM JTUIOIBHBIM MO-
MEHTOM BO BHEUIHEM 3JICKTPOMAarHUTHOM 1ojie. DOopMyJIMpOBKA U PEIICHUE KBAaIPUPOBAHHOIO
YPaBHEHUs JUIsI HEUTPAJIbHOM YaCTHULBI C MIEKTPUYECKUM JUIIOJIBHBIM MOMEHTOM B I10JIE JJIEKTPO-
MarHMTHOH BOJIHBL. Pemenne ypaBHeHus /lupaka [ HEUTpaabHOW YaCTHLBI C JIEKTPUYECKUM JU-
IIOJIBHBIM MOMEHTOM B I10JI€ MOHOXPOMAaTHYECKOH 3JIEKTPOMAarHUTHON BOJIHBI.

Tema 6. Paciag HeTPHUHO ¢ AHOMAJIBLHBIM MATHUTHBIM MOMEHTOM Ha 0oJiee Jierkoe HelTpu-
HO ¥ ()OTOH B 10JIe HHTEHCUBHOI JJ1€KTPOMATHUTHOM BOJIHBI.

Jlarpamxuan B3aMMOJECHCTBUS HEUTPUHO C (POTOHOM 3a CUET MEPEXOJHOT0 MArHUTHOTO MOMEHTA.
AMITTUTY/a TIpoIiecca pacnaaa HeUTPUHO Ha OoJiee JIerkoe HEHTPUHO U ()OTOH Ha OCHOBE PEIICHUI
00001IeHHOr0 ypaBHeHusl Jupaka /Ui HEUTPaIbHON YacTUIbI C SJIEKTPUUECKUM TUTMOIBHBIM MO-
MEHTOM B I10JIC HHTEHCHUBHOM 3JIEKTPOMAarHUTHON BOJIHBL. CIIEKTp M yriioBoe pacrpeaencHue ¢o-
TOHOB OT pacraja HEUTPUHO B MOJIe MHTEHCUBHOW AJIEKTPOMArHUTHOW BOJHBIL. [lonHast BeposT-
HOCTb IIpoliecca pacraja HEMTpUHO Ha OoJiee Jierkoe HEWTPUHO U (POTOH B I0JI€ MHTEHCUBHOM
ANEKTPOMArHUTHOM BOJHBI.

Tema 7. [locTpoeHne mponaraTopa HEMTPAJIbHON YACTHLBI ¢ AHOMAJIbHBIM MArHUTHBIM MO-
MEHTOM Ha OCHOBE TOYHBIX pelleHnii 00001IeHHOTr0 YpaBHeHu J(upaka B mojie HHTEHCUBHOM
3JIEKTPOMATHUTHOM BOJIHBI.

@opMUPOBAHUE MATPUUYHOM CTPYKTYpPBI MPOIAraropa HEUTPaIbHON YACTHUIIbI C AHOMAJIbHBIM Mar-
HUTHBIM MOMEHTOM IyTE€M IMEePEMHOKEHUS TOUHBIX pelleHud 0000uIeHHOro ypaBHeHus J(upaka B
10JIE UHTEHCUBHOM 3JIEKTPOMArHUTHOW BOJHBI. 3aME€Ha CyMMHPOBAHHS [0 UMITYJIBCHBIM COCTOSI-
HUSM Ha UHTETPUPOBAHUE 110 MPOCTPAHCTBY UMIYJIbCOB. BBeieHNE AOMOIHUTENBHOTO HHTETPUPO-
BaHus 1o 0-KOMIIOHEHTE U nocTpoeHue Pypre-00pasa nmpomnararopa HEUTPATHLHON YaCTHIIBI C aHO-
MaJbHBIM MarHUTHbIM MOMEHTOM B I0JI€ UHTEHCUBHOM AJIEKTPOMAarHWTHON BoJHBIL. [locTpoenue
rpormararopa HeHTpaJbHON YacCTHUIbl C aHOMAJIbHBIM MAarHUTHBIM MOMEHTOM B TI0JI€ MOHOXPOMAaTH-
YECKOM AJIEKTPOMATrHUTHOMN BOJIHBI.

Tema 8. IlocTpoenne mponararopa HeHTPaJbHOH YACTHIBI C YICKTPHYECKHM JUIOJBHBIM
MOMEHTOM HA OCHOBe TOYHBIX pelleHuil 00001eHHoro ypapHenus Jlupaka B 1moJie MHTeHCUB-
HOH JJIEKTPOMATrHUTHOM BOJIHBI.

@opMHpOBaHNE MATPUYHOMN CTPYKTYpPBI PONIaraTopa HEUTPaIbHOM YaCTHUIIBI C JIEKTPUYECKUM JU-
MOJIbHBIM MOMEHTOM ITyTe€M MEPEMHOKEHHsI TOUHBIX peleHni 06001eHHoTro ypaBHeHus [upaka B
10JI€ UHTEHCUBHOM 3JIEKTPOMArHUTHOW BOJIHBL. 3aM€Ha CyMMMPOBAHMS MO UMIYJIbCHBIM COCTOS-
HUSIM Ha MHTETPUPOBAHUE I10 IMPOCTPAHCTBY UMITYJIbCOB. BBEIEeHNE NOMOIHUTEILHOTO HHTETPUPO-
BaHus 1o 0-koMIoHeHTe u nocrpoenne Pypre-odpasza nmponararopa HEHTPaIbHOM YAaCTHUIIBI C AJIEK-
TPUYECKUM JUIIOJbHBIM MOMEHTOM B I10JIE MHTEHCUBHOW AJIEKTPOMAarHuTHOW BoJIHBL. [locTpoeHue
Iporararopa HeUTpaJIbHOM YaCTHUIIBI C ANEKTPUUYECKUM JUIIOIBHBIM MOMEHTOM B I10JI€ MOHOXpOMa-
TUYECKOU JIEKTPOMArHUTHOMN BOJIHBI.

5. ®opMa NPpoOMeKYTOYHOM aTTeCTAllMU: 3aUeT.
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AHHOTAIUSA TUCHHUILINHEL
«KBaHTOBasi XpOMOJIUHAMMKA U KeCTKHe MPoIecchl MPH BHICOKUX IHEPTHIX»

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpagaennocts (mpouis) «Teopernyeckas pusmnxa

1. Jucuuruimna «KBaHTOBas XpOMOJMHAMUKA M KECTKUE IIPOLECCHI IIPU BBICOKUX SHEPTHUAX»
OTHOCHUTCS K pazJiely AUCUUIUIMHBI IO BBIOOPY BapHaTUBHON 4yacTu O6yoka b1.

2. llenpto ocBoeHust qucuUIUIMHBI «KBaHTOBas XpOMOAMHAMMKA M KECTKHE MPOLECCH IPU
BBICOKHMX SHEPrusix» SBJSETCS N3YYEHHE METO/IOB pacueTa CEUEHUN MPOLIECCOB B aJPOHHBIX
CTOJIKHOBEHHSIX C UCIOJIb30BAHNEM NApTOHHBIX (QYHKLHUH paclpeesieHUs] KBapKOB U TJI00-
HOB.

3. OOmas TpyI0eMKOCTh TUCIUIUTHHBI COCTABISIET 5 3a4eTHRIX equHuIl, 180 Jacos.

4. CopepxaHue JUCIUIINHBL:
Tema 1. I'iry0oko Heynpyroe paccesiHue JIelITOHOB HA HYKJIOHAX.
Kunemartuka riry0oko HEYNmpyroro paccesiHusi JENTOHOB Ha HykjioHax. CeueHue riiy0oKo Heymnpy-
TOr0 PacCesiHUs JICITOHOB Ha HYKJIOHAX U CTPYKTYpHBIC (PYHKIINH.
Tema 2. [lapToHbI M NapTOHHBIE (PYHKUIMHU pacnpeaeIeHUus
[Tonsatue mapToHoB. PaccesiHue eNTOHOB Ha KBapKax Kak Ha mapToHax. [lapTonnsie GyHKImm pac-
npeieJieHrs] KBapKOB U TJIIOOHOB B HyKJIIOHAX. [IpeacraBnenue ceyeHus riryooOKo HEYMpyroro pac-
CestHHS JICTITOHOB Ha HYKJIOHAX 4epe3 CEYCHHE PAcCEsHUs Ha MapTOHAX W MAapTOHHBIC (YHKIIUH

pacipeaciaICHus.

Tema 3. CeuyeHnst KOHKPETHBIX MPOLECCOB B AJPOHHBIX CTOJTKHOBEHHUSIX
Poxnenne p* 44" -miap B MPOTOH-aHTHIIPOTOHHBIX CTOJIKHOBEHHSIX.

Poxnenne p* 44~ -map B MPOTOH-TIPOTOHHBIX CTOJKHOBEHUSIX.
PoxneHne HOBBIX 4acTHUI] MPOTOH-IIPOTOHHBIX CTOJIKHOBEHMSIX.

5. dopMa NpOMe:KYTOUYHOM ATTECTALMM: 3aUET.
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AHHOTAIUA TUCHUILINHBI
«/30panHbIe Mpouecchl KOCMOMPU3ZUKH»

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpagaennocts (mpouis) «Teopernyeckas pusmnxa

1. Hucturumna «/30paHHbie Mporecchl KOCMOMU3UKNU» OTHOCUTCSI K pa3felly JAUCIUTLINHBI
10 BIOOPY BapuaTUBHOW yacTH Os0ka b1.

2. llenbto ocBoeHHs AUCUUILINHBI «/30paHHbIe Mporiecchl KOCMO(YU3UKI SBISETCS U3YUYECHUE
MPOLECCOB HEUTPUHHOTO M3JIYYEHUSI IIPU B3PBIBE CBEPXHOBOM C KOJUIATICOM LIEHTPAJIbHOMN
YacTH ¥ NPOLECCOB HEUTPUHHOTO OCTHIBAHUSI HEUTPOHHBIX 3BE3/I.

3. OOmas TpyJ0€MKOCTh AUCITUIUTMHBI COCTABIAET 4 3a4eTHbIC equHUIIbI, 144 yaca.
4. CopneprkaHue TUCIUIUIHHBIL:

Tema 1. CTpyKTypa HEeiTPOHHBIX 3Be3]1

OCHOBHBIE CBE/IEHUS O CTPOCHUN HEUTPOHHBIX 3BE3/I.

[InoTHOCTH, TeMIiepaTypbl U XMMUYECKHE MOTEHIMAJIBI YaCTUL] BO BHYTPEHHEH KOpe, BHEIIHEM U
BHYTPEHHEM $1p€ HEUTPOHHBIX 3BE3 1.

[1n0THOCTD BelIecTBa U XUMUYECKUI MOTEHIIMAN 3JIEKTPOHHOTO ra3a, Kak (yHKIUS TNTyOUHBI KOPbI
HEUTPOHHOMU 3BE3/IbI.

CBepXIIIOTHOE BELIECTBO BHYTPEHHETO Spa HEUTPOHHBIX 3Be31. Monens Baneuku.

MexaHu3Mbl TeHepali CUIbHBIX MAarHUTHBIX MO0J€H B HEUTPOHHBIX 3BE3/1aX.

Tema 2. B3pbIB CBepXHOBOI ¢ KOJJIANICOM HEHTPAJIbHON YacTH

OCHOBHBIE CBEJICHHS O B3PbIBE CBEPXHOBOM C KOJUIAIICOM IIEHTPAJIbHOM YacTH.
OcCHOBHBIE CTaIUM B3pPHIBA CBEPXHOBOM C KOJIJIAIICOM IIEHTPAIBHON YacTH.

Posb HEUTPUHHBIX MPOLIECCOB I KAXKI0M U3 CTaAuM B3phIBA.

OCHOBHBIE XapaKTEPUCTUKU HEUTPUHHOTO U3TYUEHUS TIPH B3PHIBE.

MexaHu3Mbl FeHepali CUIbHBIX MAarHUTHBIX IOJIEW HAa CTaAUSAX B3PbIBA CBEPXHOBOM.

Tema 3. IIpambie URCA-nponecchl n3j1ydeHUs HSHTPHHO B HEHTPOHHBIX 3Be31aX U BHYTPEH-
Hell 000/104Ke CBEPXHOBOH

ITpsimbie URCA-nporiecchl Ha HyKJIOHaX B YCJIOBUSAX BHYTPEHHETO siipa HEUTPOHHOM 3BE3Ibl.
Bera-paBHOBecue, HEPaBEHCTBO TPEYTOJIbHHKA.

Brruucnenue neiitponHoii ceetumocty B mpsMbix URCA-niponieccax Ha HyKJIOHaX.

Brruucnienne nelitpunHOW cBetmMmocTH B mpsMbix URCA-mpomeccax Ha KBapkax B YCIIOBHSIX
CBEpPXIUIOTHOTO s/Jpa HEUTPOHHO 3BE3Ibl.

Brruucnienne neritpunHbix certuMocteit B URCA-Tiporieccax Ha HYKJIOHaX B YCIIOBHSIX BHYTPEH-
Hel 000JI0UKH CBEPXHOBOA.

Tema 4. IIpouecchl H3J1y4eHHs] HEHTPUHO B CHJIIBHOM MATHUTHOM I10J1€

Martpuiia IIIOTHOCTH 3apsHKEHHOTO (PepMHUOHA B IIOCTOSITHHOM OJTHOPOIHOM MarHWTHOM II0JI€.
Beruucrienue KBaJpaToB S-MaTpUUYHBIX JIEMEHTOB MPOLECCOB HEUTPUHHOIO U3NTyYEHUS B TEXHUKE
MaTpulbl IJIOTHOCTH.

CBeTHMOCTB B IpPOIECCE HEUTPUHHOTO CHHXPOTPOHA B CHJIBHOM MAarHUTHOM IIOJIE.

Heiirpunnas ceetumocts B ipsiMbix URCA-Tiponieccax Ha KBapkax B CHIIBHOM MarHUTHOM TIOJIE.

5. dopMa NpOMe:KYTOUYHOM ATTECTALMM: 3aUET.
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AHHOTAIUA TUCHUILINHBI
«I¢ppexThl HOBOI PU3MKHN HA AJPOHHBIX KOJLJIAHIEpax»

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpagaennocts (mpouis) «Teopernyeckas pusmnxa

1. Juctummza «3¢dexTsl HOBOW (PM3MKK HA alpOHHBIX KOJUIAiIepax» OTHOCUTCS K pa3eiy
IMCIUITIMHBI IO BBIOOPY BapuaTuBHOHN yactu Onoka b1.

2. llenbto ocBoeHUs JUCHUIUIMHBI «O((HEKThl HOBOM (PU3MKHU Ha aJ[pOHHBIX KOJUIaiijepax» siB-
JIIeTCsl 3HAKOMCTBO € BO3MOKHBIMM paciuupenusmMu CranaaptHoir Mogenu (CM) anektpo-
cJ1a00ro ¥ CHJIBHOTO B3aMMOJIEHCTBUM U H3y4eHUE BO3MOXKHBIX MPOSBICHUN HOBOH (QU3UKU
B HACTOSIIUX M OyIyIINX SKCIEPUMEHTAX HAa aAJPOHHBIX KOJUIAiIepax.

3. OO0mas TpyJ0eMKOCTb JUCHUIUIMHBI COCTABIACT 4 3a4eTHbIe eAUHUIBI, 144 daca.
4. CopepxaHue JUCIUILINHBL:

Tema 1. O030p ocHOBHBIX pacuupennii Ctanaaptaoit Moaeau 371eKTpocjadoro u CHJIbHOI0
B3aMMOJAeHCTBUIA

OcHoBHble 4epTbl CTanmapTHON Mojenu 351eKTpociiaboro M CHWIBHOrO B3auMojeicTBuil. Jlero-
paBo-cUMMeETpUYHOE pacmupenne CM aekTpocnadboro B3auMoICHCTBHS M €r0 OCHOBHBIE TIPE-
ckazanus. CynepcummerpuyHoe paciuupenue CM u ero xapakTepHsle npejckazanus. Jpyrue Bo3-
MO>kHbIe paciuupenust CM.

Tema 2. I’IeTl)IpeXIIBEBTOBafl CHMMETPHUSA KBAPpKOB M JICIITOHOB

UYeTslpex1BeToBas CAMMETPUS KBAPKOB U JIENTOHOB KaK OCHOBA OJJTHOTO M3 BO3MOJKHBIX pacIIupe-
Huit CM. MuHMManbHas MOJIENIb C YETHIPEXLBETOBOM CUMMeETpHUEil KBapKOB U JIEITOHOB, (hepMu-
OHHBIN M KaTMOPOBOYHBIN CEKTOPbI MoJenu. CKaIsSIpHBIM CEKTOP MOJENH, CTAaHAAPTHBIA XUITCOB-
CKuil 1y0seT, HOBbIE CKAJISIpHBbIE NyOJIeThl B MUHUMAJIBHOW MOJIENN C YEThIPEXIBETOBOI CHUMMET-
pHel U UX XapaKTEepHbIE CBOMCTBA.

Tema 3. Bo3MoxkHbIe IKCIICEPUMEHTAJIbHBIC TIPOSABJICHUSA ‘leTblpeXHBeTOBOﬁ CHUMMETPHUHA
KBAapKOB H JICNITOHOB

Bxagpl 1€NTOKBapKOB B JIENTOHHBIE PAacIa/ibl ICEBJOCKAIIPHBIX ME30HOB U TEKYIIUE OIpPaHUYe-
HUS HA MacChl BEKTOPHBIX JIENTOKBAPKOB.

Bkuazgp! ckanspHbIx 1y0setoB B S-, T-, U- mapameTpsl paAMallMOHHBIX MTONPABOK U COOTBETCTBY-
IOLIME OIPaHUYEHMSI Ha MAcCChl CKAJISIPHBIX TyOJIETOB.

Ceuenus poxJeHUS AyOJIETOB CKAIAPHBIX JENTOKBAPKOB U CKAJISIPHBIX TJIFOOHOB B ITPOTOH-
MIPOTOHHBIX CTOJIKHOBEHUAX Ha bonbimom Anponnom Kommnaiinepe.

Bxuag okTeTa CKaJdspHBIX IJIFOOHOB B CEUEHUE MTAPHOTO POKIAEHMS t-aHTH t-KBapKOB

B MPOTOH-NIPOTOHHBIX CTOJKHOBEHUsAX Ha bonpmom AnponHom Komnaiinepe u Texkymue orpaHuye-
HUS HA MacChl CKaJIIPHBIX TJIIOOHOB.

5. ®opMa NPpOMeKYTOYHOM aTTecTAllMU: 3aUeT.
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AHHOTAIUSA TUCHHUILINHEL
«Pu3nyecKkass KHHETHKA MOJYyNPOBOHUKOB»

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpagaennocts (mpoguis) «Teopernyeckas pusznuxar

1. Jucuummna «®dusnyeckass KUHETUKA MOJYIPOBOJHUKOBY» OTHOCUTCS K pasliely AUCIH-
TJTMHBI 110 BEIOOPY BapUaTHBHOM yacTu Oyioka b1.

2. llenssMu ocBoeHUS AUCUUILIMHBI (Moayiisa) dusnyeckass KHHETHKA MOJTYITPOBOAHUKOB_SIBIISI-
10TCs: (POPMUPOBAHUE Y ACTUPAHTOB CIIOCOOHOCTH K MPUMEHEHHUIO MaTeMaTHYeCKOTo arma-
para pU3NYeCKOH KUHETHKH ISl TEOPETUUECKOTO OMUCAHUS IEKTPUUECKUX, ONITUYECKUX U
rajgbBaHOMArHUTHBIX CBOWMCTB METAJUTMYECKHUX U MOJIYIPOBOAHUKOBBIX HAHOMATEpPUAJIOB.

3. OO0mas Tpya0eMKOCTb AUCUUIUIMHBI COCTABIISACT 4 3a4eTHbIC eMHUIIbI, 144 yaca.
4. Copep:xaHue JUCLUILIUHBL:

1. CraTucTuKa HOCHTeIel 3aps/ia B MOJYNPOBOAHUKAX U MeTa/IaxX.
1.1. Cratuctuka HOCHUTENEH 3apsAla B IOJYNPOBOJHUKAX M MeTauiax. DyHKUMsA pacnpeneieHus
®epmu-/lupaka.
1.2. CubHO BBIPOKICHHBIN 3JIEKTPOHHBIH I'a3.
1.3. HeBbIpoKACHHBIN 3JIEKTPOHHBIN ra3.
2. Kunernueckoe ypapHeHne bosibiMaHa 1718 HeBbIPOKIEHHOI'0 JIEKTPOHHOI'O ra3a.
2.1. YpaBHenue bonbpiimana B mpuOIMKEHUN BPEMEHHU PETaKCcalliy.
2.2. Bpems penakcaluu Ipy PacCesHUN HOCUTEIEW TOKA Ha MOHAX IIPUMECH.
3. Kunernueckoe ypapHenue boabiMana 1715 3JIEKTPOHOB B KpHCTAJLIe.
3.1. Kunetnueckoe ypaBHeHue bonbiivana uist 371€KTPOHOB B KPUCTAJLIE.
3.2. YcaoBust IpUMEHUMOCTH KHHETUYECKOTO YPABHEHUS.
4. HepaBHoBecHasi PyHKIIUA pacnpeneeHusl.
4.1. Ompenenenue HEpaBHOBECHOW (DYHKIMHM pacupefeseHHs JUIsl 3JEKTPOHOB MPOBOJAMMOCTH B
ciryyae chepruecKu-CHMMETPUYHOM SHEPreTHYeCKOi 30HBI.
4.2. OnpeneneHue HEpaBHOBECHOW (DYHKIMU pacIpeneieHus JUIsl IbIpOK B cilydae cheprUuecKu-
CUMMETPUYHOU DHEPIE€TUUECKON 30HBI.
5. Kunern4yeckue npoueccol (IBJeHHA MEPEeH0Ca) B MOJYNPOBOAHUKAX. JIEKTPHYCCKUH TOK.
JIEKTPONPOBOAHOCTb.
5.1. DyeKTpU4ECKHil TOK B HEBBIPOKAEHHBIX MOJIYIPOBOAHUKAX C IPOCTON 30HHOW CTPYKTYpOM
5.2. DJIEeKTPONPOBOIHOCT HEBBIPOKIEHHBIX MOIYIPOBOAHUKOB C TPOCTOM 30HHOM CTPYKTYpPOH.
6. F'aabBanoMaruuTHbIE ABJeHUsA. JPPexT Xoina.
6.1. I'anpBaHOMAarHWTHBIE SBJICHMS B HEBBIPOXKIEHHBIX IOJIYNPOBOAHHMKAX C IMPOCTOM 30HHOM
cTpyKTypoil. Dddekt Xosmia B MOITyNIpOBOJHUKAX N-THIIA TPOBOIUMOCTH.
6.2. Dddext Xomia B MOTYIPOBOTHUKAX CO CMEIIAHHBIM THIIOM MPOBOJMMOCTH.
7. 'aibBAaHOMATrHUTHBIE ABJIeHUA. MaruerocnporuBjieHue
7.1. TI'anpBaHOMAarHWTHBIE SIBJICHMSI B HEBBIPOXKJIEHHBIX IOJIYIPOBOAHMKAX C IPOCTON 30HHOMI
CTPYKTypoil. MarHeToCcONpoTHBIEHHE B MOITYIPOBOAHUKAX N-THUIIA TPOBOAUMOCTH.
7.2. MaraeToconpoTHUBIIEHUE B MOJIYIIPOBOAHUKAX CO CMELIAaHHBIM TUIIOM ITPOBOJUMOCTH.
8. TepmoduiekTpHUYecKHe SIBJICHHUS.
8.1. TepMOMarHuTHbIE SIBJICHHSI B HEBBIPOKJICHHBIX MOJIYIPOBOAHUKAX C MPOCTOM 30HHOW CTPYK-
TYpPOH.
8.2. TepMOdJIEeKTpOIBUKYIIAs CHIIA.
8.3. Opdexr Tomcona u adpdexr [lenbThe.
5. @opMa NPOMEKYTOYHOM aTTeCTallMM: 3a4eT.
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AHHOTAIMSA THCHUILTUHBI
«SIB1eHHs epeHOCa B MATEPHAIaX HAHOJIEKTPOHUKID)

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpagaennocts (mpoguis) «Teopernyeckas pusznuxar

1. HucuunnuHa «SIBiaeHUs mepeHoca B Marepuanax HaHOAJIEKTPOHUKU» OTHOCUTCS K pa3feiy
JTUCIUILTMHEI 110 BBIOOPY BapuaTHBHOM yactu 6ioka b1.

2. llenbto OCBOCHHS TUCLUILIUHBI «SIBIEHUS MepeHoca B MaTepuanax HaHOAIEKTPOHUKU» SIB-
JISIETCS U3YYCHHE KHHETHUECKUX MPOIIECCOB MEPEHOCa B TBEPABIX TENAX, B TOM YHCIIE B 00-
pasluax, JUHEHHBIH pa3Mep KOTOPBIX CPAaBHUM WM MEHbIIE JUIMHBI CBOOOAHOrO mpodera
HOCHUTEJIEH 3apsaa B MAKPOCKOIIMYECKOM 00pasIie.

3. OOmas Tpy10eMKOCTh TUCIUILINHBI COCTABIISACT 4 3aueTHbIC eqUHMLIbI, 144 vaca.

4. CopaepkaHue TUCUUIUIMHBIL:
Tema 1. BeicOK04acTOTHAS 3J1€KTPONPOBOAHOCTh TOHKOM NPOBOJIOKH

1.1. BaustHue xapakTepa OBEPXHOCTHOTO PacCessHUsI HOCUTENEH 3apsa Ha KWHETHYECKHE Mpoliec-
cbl. MoJienb KMHETHUeCKUX IrpaHiuHbIX ycinoBuid @ykca u Coddepa.

1.2. BblcokouyacTOTHasl 3JIEKTPONPOBOJHOCTh TOHKOW IMJIMHIAPUYECKOM IMPOBOJIOKH W3 MeTaia
IIPU TTPOU3BOJILHOM COOTHOIICHUH MEXIY JTHHON CBOOOAHOTO Ipo0era HocuTeNel 3apsiia u paiu-
YCOM IONEPEUHOro CeUYEHUs MPOBOJIOKHU (pelieHe KUHETHUECKOM 3a1aun).

1.3. Beicoko4dacToTHasi 3JIEKTPOIIPOBOJIHOCTh TOHKOM IMJIMHIPUYECKOUN MOITYITPOBOTHUKOBOM MPO-
BOJIOKM M3 METajlla IpU [IPOU3BOJILHOM COOTHOILIEHUH MEXY JJIMHOM CBOOOAHOIrO mpodera HOCu-
Tesel 3apsia U paiiyCcoM MONEePEYHOro CeUeHHsI TPOBOJIOKH (pElIeHHe KHHETUYECKOH 3a1a4H).
Tema 2. MarseroconpoTusJjieHHe TOHKOH NPOBOJIOKH
1.1. HaxoxxaeHue HepaBHOBECHOM (DYHKIMM paclipeliesieHus] HOCUTEIEeH 3apsijia IMyTeM pelieHus
KMHETHUYECKOTO ypaBHEHHUS C yueToM AU Py3HO-3epKaIbHBIX IPAaHUUHBIX yclIoBUi Dykca.

1.2. BricOKOYAaCTOTHOE MarHeTOCOMPOTUBIICHHE TOHKOM IIMJIMHIPUYECKON MTPOBOJIOKUA U3 METajlia
B IIPO/I0JIHOM MarHUTHOM IoJie (pelieHre KUHETHUECKOH 3a1aun).

1.3. BpICOKOYAaCTOTHOE MarHeTOCONPOTUBIEHUE TOHKON LWJIMHIAPUYECKOW IOIYIPOBOJIHUKOBOMN
IIPOBOJIOKH B IPOJOJIBHOM MarHUTHOM ITOJIE.

Tema 3. BbicOKOYACTOTHAS 3JIEKTPONPOBOAHOCTH TOHKOIO CJIOS

1.1. HaxoxxneHue HepaBHOBECHOW (DyHKLMHU paclpeieseHuss HOCUTEIEeH 3apsja MyTeM pelieHus
KMHETUYECKOTO0 YpaBHEHHUS C y4eToM Au(Py3HO-3epKajJbHBIX TPAHUYHBIX YCJIOBUN AJsl Cllydas
OJIMHAKOBBIX K03()(PUIIMEHTOB 3€pKaTLHOCTH MOBEPXHOCTEHN CIIOSL.

1.2. Bricoko4acTOTHAsI 3JE€KTPONPOBOJHOCTh TOHKOTO METAJUIMYECKOIO CJI0s MPU IPOU3BOIHLHOM
COOTHOILIEHUH MEXIY JUIMHONW CBOOOAHOIO MpoOera HOCUTeNel 3apsaa U TONIIMHON cios (pele-
HUE KMHETUYECKOM 3a1aun).

1.3. BIcOKOYaCTOTHAsI JIEKTPONPOBOJHOCTE TOHKOIO MOJYIPOBOAHUKOBOIO CJIOSI ITPU MTPOU3BOJIb-
HOM COOTHOIIIEHUH MEXIY JJIMHON CBOOOJHOTO TpoOera HOCHUTENEH 3apsaa W TOJIIUHOW CIOS
(peleHne KUHETUYECKOM 3a1a4un).

Tema 4. MarueroconpoTuBjieHle U OCTOSHHAS X0J1U1a TOHKOI'O CJIOS

1.1. HaxoxaeHue HepaBHOBECHOM (DYHKIIMM pacripellelIeHUs] HOCUTEJeH 3apsijia MyTeM pelieHus
KMHETHYECKOTO YpaBHEHHs ¢ yueToM Au(Py3HO-3epKaIbHBIX IPaHUUHBIX yclloBUi Dykca B ciaydae
OJIMHAKOBBIX KOA(P(PUIIMEHTOB 3epKaTbHOCTH TOBEPXHOCTEH CIIOSI.

1.2. BbICOKOYaCTOTHOE MAarHETOCONPOTUBIIEHUE M NOCTOSTHHAs XoJlja TOHKOIO CJIOSl U3 MeTajula
(peleHne KUHETUYECKOM 3a1a4un).

1.3. BbICOKOYaCTOTHOE MarHETOCONPOTUBJIEHUE U MOCTOSIHHAS XOJUIa TOHKOIO IOJXYIPOBOJIHHUKO-
BOTO CJI0s (peleHre KUHeTHUECKON 3a1aun).

5. ®opMa NPpOMe:KYTOYHOM aTTeCTAIMM: 3a4eT.
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AHHOTAIUA TUCHUILINHBI
«KuHeTHMuyeckHne ypaBHeHHsI B 3aMarHM4YeHHO cpexe»

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpagaennocts (mpouis) «Teopernyeckas pusmnxa

1. JMucturumna «KuHeTHueckrue ypaBHEHHUS B 3aMarHHYEHHOU CpeJie» OTHOCHUTCSA K (haKyIib-
TaTUBHBIM JUCLUILIIMHAM.

2. llensiMu ocBoeHUsi QUCUUIUIMHBI «KuHETHYeCKHe ypaBHEHUS B 3aMarHU4YeHHOW cpene» siB-
JSIFOTCS: U3YUYEHHUE METO/I0B TEOPETUUECKOT0 OMUCAHUS U HCCIIEIOBAaHUS KMHETHUYECKOTO YpaB-
HeHusi bonbliMaHa BO BHEIIHEW akTUBHOW cpejie B pa3IMYHBIX NPUOIIKEHUSX; U3ydyeHue 3¢-
(eKTOB, BO3HUKAIOIINX 32 CUET MOMPABOK K YpaBHEHHIO boybllMaHa B CUJIbHOM MarHUTHOM TO-
Je.

3. OO0was TpyI0eMKOCTh TUCIUIUIMHBI COCTABIISIET 2 3a4E€THHIE UHUIIBI, 72 Yaca.
4. ConeprkaHue TUCIUIUIHHBIL:

Tema 1. YpaBuenue boabumana B 1u¢g@y3uoHHoM npudInKeHUN
VYpaBuenue ®okkepa-Ilianka.

Cnabo MOHM30BAHHBIN ra3 B AIEKTPUUECKOM IIOJIE.

@nykTyanuu B ¢1ab00 HOHU30BaHHOM HEPAaBHOBECHOM Tas3e.
PexoMOuHaIus 1 MOHHU3AITHS.

Tema 2. YpaBHenue Komnaneiina B He3aMarHM4eHHOI cpeje

Koaddunment mornomenus (GoToHA 3a CYET KOMIITOHOBCKOTO PACCESHHUS B HEPEIITUBHCTCKOM
MPUOTMKCHUH.

VYpaBuenus Komnanelina. Bpemsi ycTaHOBIEHUS TEIUIOBOTO PaBHOBECHA. YUYET TOPMO3HOTO M3IY-
yeHus. Ipdext CroHseBa-3enp10BrUYA.

PenstuBucTckue nonpaBku K ypaBHeHHI0 KoMmanedna. Y4eT Majloro OTKJIOHEHHSI OT COCTOSIHUSA
TEIUIOBOI'0 PAaBHOBECHS I'a3a dJIEKTPOHOB.

Tema 3. JIncnepcuoHHbIE CBOMCTBA YACTHI B CHILHOM MATHUTHOM I0JI¢

[TongpuzannoHHbIi oneparop (OTOHA B CHJIBHOM MarHUTHOM IOJ€ U €r0 aHaJUTHYECKHE CBOM-
CTBa.

CoOcTBEeHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI MOJIIPU3ALMOHHOIO orepaTopa (pOTOHA B CHJIb-
HOM MarHuTHOM nosie. HopmasibHbIE MOZBI.

3akoH qucnepcuu (OTOHA B CUIIBHOM MarHUTHOM TIOJI€.

Tema 4. YpaBnenue Komnaneiina B CHJIbHOM MarHUTHOM T10Ji€

KoaddutmenTst nornomienns (GOTOHOB pa3IUYHBIX MOJSPHU3AIMA 32 CYeT KOMITOHOBCKOTO pacce-
SIHUSI B CUJILHOM MarHUTHOM TIOJIE.

Cucrema ypaBHeHMi bonbliMaHa B CHIIBHO 3aMarHUYeHHON IJ1a3Me B HEPENATUBUCTCKOM MPUOIIH-
eHun. AHanor ypasHeHus KoMmanenna.

Komnronuzanus B culibHOM MarHuTHOM TioJie. [Ipunoxenne k pu3nke MarHUTapoB.
KomnroHoBckoe paccesHue B ciiydae pe3oHaHca. [lonpaBku k ypaBHeHnto Kommaneiia B CUIbHOM
MarHuTHOM IIOJIE.

VY4er nmporeccoB, U3MEHSIOMIMX YUCIIO0 YacTull. Paciierniienus u ciusiHie GoToHOB.

5. dopMa NpOMe:KYTOUYHOM ATTECTALMM: 3aUET.
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AHHOTAIMSA TUCHUILTHHBI
«AMIUTUTYAbI pacnpeeieHus aApOHOB)

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpagaennocts (mpouis) «Teopernueckas pusnxa

1. JucuumuimHa «AMIUIUTYIBI paclpeieeHus: aApOHOBY» OTHOCUTCA K (DaKyJIbTaTUBHBIM JIHC-

OUINIMHaM.

Iesnpto OCBOEHMS AUCUUILIUHBI «AMILUIUTY/AbBI PAclpelesIeHUs] ajpOHOBY» SIBJISIETCS U3y4de-
HUE METOJOB pacuera MaTPUUYHBIX 3JIEMEHTOB IIPOLIECCOB paclaja U POKICHUS aJpOHOB
BBICOKUX SHEpPIUid, B KOTOPBIX BOJIHOBAas (YHKIMS aJpPOHA, KAK CBA3AHHOTO COCTOSIHUSA
KBapKOB M TJIOOHOB, BaKHA M BIIOJHE XapakTepusyercs (0OO0OUICHHBIMM) aMILTUTYAaMU
pacripesieieHusi, UMEIOIIMMHA B 3TOH KHMHEMAaTHKE OIpeJesIeHHble 3HAu€HUs KBAHTOBOIO

4KClla — TBUCTA.
3. OO0mas TpyJ0eMKOCTb JUCIUIUIMHBI COCTABIISICT 2 3a4eTHBIC €ANHUIIBI, 72 Yaca.
4. CopepxaHue JUCIUIUINHBL:

Tema 1. BosiHOBbIe GPYyHKIMH 2IPOHOB
Knaccudukanus agpoHoB mmo apomaraM. JIokanbHbIe HHTEPIOIALNOHHBIE TOKH.
BonHOBBIE PyHKIIMH apOHOB KaK NMEPEXOIHBIC MATPHYHBIC AJICMEHTHI.

Tema 2. KunemaTnka ObICTPBIX aJPOHOB M KOH()OPMHBIE CBOIiCTBAa UX (PYHKIMIA
I'pynna koH(pOPMHBIX TPeoOpa3zoBaHUil B MPOCTPaHCTBE MUHKOBCKOTO.
[IpoenpoBanye KBaHTOBBIX I1OJIEH HA CBETOBOW KOHYC.

[Tonrpymnna koH(GOPMHBIX TpeoOpa30BaHUil HA CBETOBOM KOHYCE.

Kondopmnsie ciun u tBUCT. KoH(opMHOE pasznokeHue onepaTopos.

CocTaBHbIE OIIEPaTOPBHI.

Tema 3. AMIJIMTY/IBI pacnpe/iesieHUusi OLICTPBIX aJPOHOB

HenoxanbHble HHTEPHOISLMOHHbBIE TOKH OBICTPBIX aJ{POHOB.

WHTepnonsiiiMoHHbIE TOKH JIETKUX ME30HOB U 0apHOHOB.

MatpuuHBbIi 3JIEMEHT UHTEPIIOIALMOHHOTO TOKa ONPEAEICHHOT0 KOH(OPMHOIO CIIMHA.
[ToHsiTHE aMIIIIUTY 1Bl pacIpeeIeHUs TapTOHOB B aJJpOHE.

Knaccudukanus no TBuctaM 1 KOHPOPMHOE pa3IoKeHUE aMIUIUTY/] paclpeaeIeHHUs.
AcuUMNTOTHKA BOJTHOBBIX (QYHKIMN. YUeT ypaBHEHUH IBUKEHUS TAPTOHOB B a/IpOHE.
HezaBucuMble aMIUIMTY bl paCIPEEIICHNS U YPAaBHEHUS CBS3H.

Tema 4. IBoJrouMsA aMIIMTY/L pacnpeaeaeHus

YpaBHEHMSI SBONIOLMY AMILIUTY PaCIPEAECIICHNUS.

SAnpo sBomonuu Edpemona-Pagromknna-bpoackoro-Jlenaxa u ero coocTBeHHbIE QYHKIUY.
VYpasaenue sBomonyu ¢ yaetoM KX/I nonpasok.

Tema 5. AMIUIUTYABI pacnpeaeseHus TAXKeAbIX aIPOHOB.

a(b(I)CKTI/IBHaH TCOPHA TAKCIIBIX aIPpOHOB. Tsoxenbrit KBApK KakK CTaTUYECKUM UCTOYHUK MOJIS.

HenoxanpHble HHTEPIIOISAIIMOHHBIC TOKU TSHKEIIBIX apPOHOB. AMIUTUTY/IBI pacIipeeIICHHS.
SAnpo sBomroruu Jlanre u HoliGepra At CUCTEMBI U3 JIETKOTO U TSHKEJIOT0 KBapKOB.
DBOJTIONHS aMIUTUTYJ PACTIPEIEICHUS TSKEITBIX ME30HOB.

5. dopMa NpOMe:KYTOYHOM ATTEeCTALMM: 3aUET.
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