AHHOTAUMSA U CHHUIIHHBI
«Hcropus n pusnocodus HAYKN»

Hanpasaenne 03.06.01 ®uzuka 1 acTpoOHOMUS
Hanpasaennocts (mpoduis) «Teopetudeckas puzuxa

1. Hucrummaa «Mcropus u Grrocodrs HayKu» OTHOCHTCS K 0a30Boi yactu 6110ka B1.

2. Ilenbro ocBOeHMS JAaHHON NUCIUIIIMHEL SBIIIETCS GOPMUPOBAHUE Y aCITUPAHTOB I[ETIOCTHO-
rO IOHUMaHUs IPEAMETa M OCHOBHBIX KOHIIEIITHY COBpEMEHHOM HHI0CO(GUH HAYKH, pa3BH-
THIO (QuIocodcKoro moaxona k nmpobieMe BOSHHKHOBEHHS HayKd M OCHOBHBIX CTaiuii ee
HACTOPHUIECKOM HBOJIFOIIHH.

3. OOmas TpyI0eMKOCTh TUCIHILTHHEL COCTABIISIET S 3aUeTHBIX equHHuIIl, 180 Jacos.
4. CopnepxaHue TACIHUILIAHBL:

Yacre 1. O0mmue npodJems! ¢punocodun HayKn
1. IlpeameT 1 0CHOBHbIE KOHIENIIMH COBPEeMEHHOI GuiiocoPpun HAYKH.

Tpu acmexta OBITHS HayKH: HayKa KaK FeHepalys HOBOTO 3HAHMS, KaK CONMAIBHEIN HHCTH-
TYT, KaKk ocobas cdepa KyIbTypEHL.

JIoruKo-3nuCTeMOIOTHIECKUH OX0 K UCCIIEIOBAaHUIO HAYKH. [[03UTUBUCTCKAS TPaIMIIHS
B ¢unocodun Hayku. Pacmmpenwe momns ¢mrocodckoit mpoOreMaTHKA B IOCTIO3HTHBHCTCKOM
dunocodun Hayku. Konnenmuu K.ITonmepa, W.JIakatoca, T.Kyna, I[1.®eltepabenna, M.ITonanu.

Counonornyeckuii u KyNbTYPOJIOTHYECKHH ITOAXOIBI K HCCICIOBAHHWIO Pa3sBUTHH HAYKH.
IIpobneMa MHTEpHANM3MA H SKCTEPHAIM3MA B MOHUMAHWH MEXaHW3MOB HAYYHON MeATEILHOCTH.
Konnemmuu M.Bebepa, A.Koiipe, P.Meprona, M.Makes.

2. Hayka B KyJIbType cOBpeMEHHON NHBHIA3ANHHI

TpagunuoHATHCTCKUHN U TeXHOTEHHBIN THUIIB! [TUBIIIM3AIHOHHOIO Pa3BUTH U MX Oa3uCHBIC
IeHHOCTH. [[eHHOCTh HAayYHOM pannOHATHFHOCTH.

Hayxa u ¢umnocopus. Hayka u mckyccTBo. Ponb Hayku B COBpEMEHHOM 00pa3oOBaHHM U
dopmupoBanny TUYHOCTH. OYHKIMK HAyKW B JKU3HU 0OIIecTBa (Hayka Kak MUPOBO33PEHHE, KaK
IIPOM3BOAUTEIBHAS ¥ COIIMATBHAS CHIA).

3. Bo3HHKHOBeHHE HAYKH U OCHOBHbIE CTATHH €€ HCTOPUYECKOH IBOJIKOIUH.

IIpennayka u Hayka B COOCTBEHHOM CMBICIIE CJIOBa. J[Be CTpaTeruu MOPOXKACHUS 3HAHUU:
00001IeHre TPaKTUIECKOTO OIBITa M KOHCTPYHPOBAHHE TEOPETHUECKUX Moenel, obecreunBaro-
WX BBIXOJ 32 PaMKH HAIWYHBIX UCTOPUUYECKH CIOXKHUBIIUXCS ()OPM IIPOU3BOJICTBA U OOBIIEHHOTO
OIIbITA.

KynpTypa aHTUYHOTO HOJIHCa ¥ CTAHOBJIEHUE IEPBBIX (HOPM TEOPETUIESCKOM HAYKHU. AHTHY-
Hasl JIOTHKa W MareMaTuka. Pa3BUTHE JIOTHYECKMX HOPM HAYYHOTO MEBIIIICHHUS W OpPraHu3arui
HayKH B CPEIHEBEKOBBIX YHHBEPCHTETaX. POIb XPHCTHAaHCKOW TCOJIOTHH B M3MEHCHHH CO3epla-
TENFHON MO3MIUH YYCHOTO: YEeJIOBEK TBOPEIl ¢ MAICHBKOW OYKBBI, MAHWITYJSIIUAS C IPUPOTHEIMA
00BEeKTaMH — aJIXUMHUS, aCTPOJIOTHS, Marvs. 3aa Has i BOCTOYHAs CPEIHEBEKOBas HayKa.



CraHOBIIEHHE ONBITHON HAyKH B HOBOEBPOIEHCKOU KyIbType. POpMUpPOBAHUE HICATIOB Ma-
TEMaTU3UPOBAHHOTO M ONBITHOTO 3HAHUS: OKcdopackas mkona, Pomxep bakon, Yunbsam Oxkam.
[Ipeanochuiky BO3HUKHOBEHMS HKCIIEPUMEHTAIBHOIO METOJA U €ro COCJWHEHHs C MaTeMaTude-
ckuM onucanuem npupoael. ['.I'ammneit, ®pencuc bakon, P.Jlexkapt. MupoBo33peHUecKas poib
HayKHd B HOBOEBPOIEUCKOU KybType. COMOKYIBTYpPHBIE IPEANOCHUIKM BOZHUKHOBEHHUS IKCIIEpU-
MEHTAJIbHOT'O METO/A U €r0 COEJUHEHUS C MATEMAaTUYECKUM OIMCAHUEM IIPUPOJIBIL.

dopmupoBaHue HayKd Kak NpodecCHOHaIbHON eATeNbHOCTH. BOZHUKHOBEHNE TUCIUILIH-
HapHO-OPTaHU30BAaHHOM HayKH. TexHonoruyeckue NpuMeHeHus Hayku. PopMUpOBaHUE TEXHUYE-
CKHX HayK.

CraHOBJIEHHE COLMATIBHBIX U T'YMAaHUTApHBIX HayK. MUpOBO33pEeHUYECKHE OCHOBAHUS COLIU-
AIbHO-UCTOPUYECKOTO UCCIIEIOBAHUS.

4. CTpyKTYypa Hay4YHOI0 3HAHHSI.

Hayunoe 3HaHHMe Kak CJOKHAsl pa3BUBAIOIIascs cuctemMa. MHorooOpa3ue THIOB HAYyYHOI'O
3HaHUS. DOMIUPUYECKUN U TEOPETUYECKUH YPOBHH, KpUTEpUU WX pasziauueHus. OcoOOEHHOCTH M-
MMAPUYECKOTO U TEOPETUUYECKOTO S3bIKA HAYKHU.

Cmpykmypa smMnupuyeckoeo 3Hanus. IKCTIEpUMEHT 1 Habmonenue. CiryyaiiHble U cCUCTeMa-
THyeckue HaOmoneHus. [IpuMeHenrne ecTeCTBEHHBIX O0OBEKTOB B (PYHKIIMU MPUOOPOB B CUCTEMa-
TUYEeCKOM HaOmojeHnu. /lanHpie HAOMIOAEHUS KaK THUI SMIIMPUYECKOTO 3HAHUS. DMIUPUYECKHE
3aBUCUMOCTH U smnupudeckue axtel. [Iponenypsr popmupoBanus dakra. [Ipodbiema Teopernue-
CKOI HarpyKeHHOCTH (akxTa.

Cmpykmypol meopemuueckozo 3uanus. 1lepBUUHbIE TEOPETUUECKUE MOJICNIA U 3aKOHBIL. Pa3-
BUTas Teopus. TeopeTuyeckrue MOJIENH Kak 3JEMEHT BHYTpeHHEH opranuszanuu teopuu. OrpaHu-
YEHHOCTh TUIIOTETUKO-AEAYKTUBHON KOHIENIUU TEOPETUUYECKUX 3HAHMU. POJb KOHCTPYKTHMBHBIX
METOJOB B JCNYKTUBHOM pPa3BEPTHIBAHUM T€OpUH. Pa3BepThIBaHME TEOPUM KaK IIPOLECCA PEILICHUS
3anad. [lapagurmansHeie 00pa3ibl pemieHus 3a1a4y B cocraBe Teopun. [IpoGnemsl reHesuca oopas-
0B. MaremaTtu3anusi TEOpETUYECKOro 3HaHusA. Buasl MHTEpIIpeTalny MaTEMaTUYECKOTO armnapara
TEOPHH.

Ocnoeanus nayku. CTpyKTypa OCHOBaHMN. Mieanbl 1 HOPMBI UCCIIEIOBAHUS U UX COLUO-
KyJbTypHas pazMepHOCcTh. CrcTema H1eaoB U HOPM KakK CXeMa MET0/1a AESITEIbHOCTH.

Hayunas kaptuna mupa. Mcropuueckue popmbl HayuyHOU KapTUHBI Mupa. OyHKIUU Hayd-
HOW KapTHHBI MUpa (KapTUHA MUpPA KaK OHTOJIOTHUS, Kak ¢opMa CHCTEMaTH3allMM 3HAaHUs, KaK HC-
clie[JoBaTeIbCKas MporpaMma).

OnepannoHaJIbHBIE OCHOBAHMS HAYyYHOUM KapTUHBI MuUpa. OTHOLIEHUE OHTOJOTMYECKUX IO-
CTYJIATOB HAyKH K MUPOBO33PEHUYECKUM JOMUHAHTAM KYJIbTYPBI.

dunocodckue ocHOBaHUS HayKu. Ponb ¢unocodckux uaeit ¥ NpUHIKUIOB B 0OOCHOBAaHUH
Hay4yHOro 3HaHus. Puiocodckure uaen Kak 3BPUCTHKA HAyyHOro mnoucka. @unocodckoe 000CHO-
BaHUE KaK yCJIIOBUE BKIIIOUECHMS HAYYHbIX 3HAHUN B KYJIbTYpY.

5. luHaMHKa HAYKH KaK NPOLecC MOPOKAECHHS HOBOI'0 3HAHUS.

Hcropuueckass U3MEHYMBOCTH MEXAHU3MOB ITOPOXICHUSA HAYy4yHOro 3HaHMs. B3aumonen-
CTBHE OCHOBAHMI HAayKH M OIIbITAa KaK HAa4aJbHBIM JTall CTAHOBJICHWS HOBOM IHCHMILIMHEL IIpo-
6nema knaccupukanuu. O6paTHOE BO3/IeiiCTBHE HIMITUPUUYECKUX (PAaKTOB HA OCHOBAHUS HAYKH.

PopMHpOBaHKE MEPBUYHBIX TEOPETUYECKUX MOJENIEH M 3aKOHOB. PoJib aHANOTHII B TEope-
THyeckoM moucke. [Iponeaypbl 000CHOBaHUS TEOPETHYECKUX 3HAHWN. B3auMoCBs3b JIOTHKH OT-
KPBITHSL U JIOTUKU 00OCHOBaHUS. MeXaHU3MbI pa3BUTHSI HAYUHbIX MOHSITHH.

CraHOBJIEHME pa3BUTON Hay4yHOW Teopuu. KiaccHueckumii M HEKJIACCUUECKUH BapUaHThI
dhopmupoBanus Teopuu. ['eHe3uc o0pa3ioB penieHus 3aad.

[TpobnemHuble cutyanuu B Hayke. [lepepactanue yacTHBIX 3aj7a4u B poOsemsbl. PazBurtue oc-
HOBAaHUM HAyKH MO/ BIUSTHUEM HOBBIX TEOPHIA.

[Tpobnema BKITIOYEHHUSI HOBBIX TEOPETHUECKUX MPEJICTABICHUH B KYJIbTYpY.

6. Hay4yHble TpaguMuMy U HAy4YHble PeBOTIONMU. THIIBI HAYYHO! PALIMOHAIBLHOCTH.

B3anmopeiicteue TpaaMuMii 1 BOZHHUKHOBEHHE HOBOrO 3HaHMs. HaydHble peBoIroLMM Kak
nepecTporika OCHOBaHUM HaykH. [IpoOieMbl TUIIONIOTMK HAay4HBIX peBOIOLUN. BHYTpuancuumiu-



HAapHbIE MEXaHU3Mbl HAYYHBIX PEBOIIOLMI. MEXIUCIUITIMHAPHbIE B3aUMOJICUCTBUA U "Mapaaur-
MaJIbHbIE MTPUBHUBKH" Kak ()akTOp PEBOJIIOLMOHHBIX MpeoOpa3oBaHuii B Hayke. COLMOKYIbTYPHBIE
IPENOCHIIKY INI00aIbHBIX HayudHBIX peBomonuid. [lepectpoilka ocHOBaHMI Hayku M U3MEHEHHE
CMBICIIOB MHUPOBO33PEHUYECKHX YHHUBEpCanii KynbTyphl. IIporHocTrueckas poib ¢uiocodcekoro
3HaHus. Puocoust Kak reHepanus KaTeropuaibHbIX CTPYKTYpP, HEOOXOIUMBIX AJIsi OCBOECHUS HO-
BBIX TUIIOB CUCTEMHBIX OOBEKTOB.

Hayunble peBosronnn Kak TOuku Oudypkanuu B pasBUTHM 3HaHMs. HenuneliHocTh pocTa
3HaHuil. CeleKTHBHAs pPOJIb KYJIBTYPHBIX TPaIWLIUNA B BBIOOpPE CTpaTeTWil HAy4YHOTO PAa3BUTHUA.
[TpoGnema noTeHIMaTbHO BO3MOXKHBIX HCTOPUH HAYKH.

['moGanpHble PEBOMIONMY W THUIBI HAYYHOH pallMOHAIBHOCTH. VcTopuyeckas cMEHa THUIIOB
HAy4YHOM palMOHAJIbHOCTHU: KJIACCUYECKasl, HEKJIACCUYECKasl, IOCTHEKJIACCUYECKasi HayKa.

7. Oco0eHHOCTH COBPEMEHHOI0 3Tana pa3BuTns HayKu. [lepcrneKTHBBI HAYYHO-TEXHHYECKOI 0
nporpecca.

['maBHBIE XapaKTEPUCTUKU COBPEMEHHOM, ITOCTHEKJIacCuuecKol Hayku. COBpEMEHHBIE ITPO-
neccbl au¢pdepeHuManMy W UHTEerpauuu  Hayk. CBs3p JUCLUIUIMHAPHBIX M MPOOJIEMHO-
OpPUEHTUPOBAHHBIX HccienoBaHuil. OCBOEHNE caMOPa3BUBAIOIIMXCS "CHUHEPreTH4eCKUX" CUCTEM U
HOBBIE€ CTPATETMH HAYYHOTr'O NOMCKA. PosIb HEIMHENHOW AMHAMUKY U CUHEPI€TUKH B PAa3BUTHH CO-
BPEMEHHBIX NPEACTABICHUN 00 HCTOPHUYECKU Pa3BUBAIOMIMXCS cucTeMax. | ToOalbHBINA 9BOIOLNO-
HU3M KaK CHHTE3 3BOJIIOLIMOHHOTO M CHUCTEMHOrO MOAXO0JO0B. I'7100ambHBIN 3BOJIIOLMOHU3M H CO-
BpEMEHHasi HayyHas KapThHa mupa. COIM>KEHHE MJIealoB €CTECTBEHHOHAYYHOTO U COIMAJIbHO-
IYMaHUTapHOTo Mo3HaHusA. OCMBICICHHE CBSA3€H COLMAIBHBIX M BHYTPHHAYUYHBIX LICHHOCTEH Kak
YCIIOBUE COBPEMEHHOI'O Pa3BUTHUS HayKU. BKiltoueHHe cOlMalIbHBIX LIEHHOCTEHN B Ipoliecc BbIOOpa
CTpaTEruil UCCIEeN0BaTEIbCKON NeATENIbHOCTH. Pacmpenue 3toca Hayku. HoBble aTHUECKHE MTPO-
O6nembl Hayku B KoHIe XX cronerus. [IpoGiemMa ryMaHuTapHOTO KOHTPOJSI B HAyKE W BBICOKHX
TEXHOJIOTUAX. DKOJIOIMUYECKasl U COLUAIbHO-TYMaHUTapHasl KCIEPTU3a HAYYHO-TEXHUYECKUX TIPO-
exToB. Kpusuc ujeana neHHOCTHO-HEUTPAIILHOTO UCCIIEA0BAHUS U ITPOOIIEMa UAECaJIOTU3UPOBAaHHON
HayKH. DKojoruyeckas 3Tuka u ee ¢unocodcekue ocHoBaHUs. Puiiocopusi pycckoro KOCMu3Ma u
yuenue B.M.Bepranckoro o 6uocdepe, Texnochepe u Hoochepe. [IpobdiaemMpl 3KOTOTHIESCKON ITH-
KU B cOBpeMeHHoM 3anaanoit punocoduu (b.Kammmkor, O.Jleononsa, P.ATrdunsa).

[TocTHekaccuueckasi Hayka M W3MEHEHHE MHUPOBO33PEHUYECKHX YCTAaHOBOK TEXHOTCHHOM
nuBuan3auu. CIueHTH3M U aHTuciueHTn3M. Hayka u nmapanayka. ITorck HOBOro TMma IUBWIM-
3allMOHHOTO Pa3BUTHS U HOBbIE (PYHKIIMM HayKH B KyJbType. HayuHas panuoHanbHOCTh U npoOJe-
Ma Jipajiora KyJabTyp. Poib Hayku B IpeoI0J€HUN COBPEMEHHBIX INI00ATbHBIX KPU3HCOB.

8. Hayka kak couMaJbHbId HHCTUTYT.
Pa3nnyHble MOIXOABl K ONPENEICHUIO COLMAIBHOIO MHCTUTYyTa Haykd. McTopuueckoe pa3BuTue
MHCTUTYLMOHAJIBHBIX (hOpM HaydyHOH aestenbHocTH. HayuHble cooOmiecTBa M UX HCTOPUYECKHE
Tunbel  (pecnmyOimka y4yeHbIX 17 Beka; HaydyHble COOOIECTBA SIOXM JAUCHUIUIMHAPHO
OpPraHM30BaHHOM HaykH; (pOpMHpOBaHHE MEXAMCIMILUIMHAPHBIX cO00IIecTB Hayku XX CTOJIETHs).
Hayunsle mkosnsl. IToaroroBka HayyHbIX KaapoB. Mcropudeckoe pa3BUTHE CIOCOOOB TPAaHCISALMU
Hay4YHBIX 3HAaHUH (OT PYKONUCHBIX M3JaHUM 70 COBPEMEHHOro KoMmmbioTepa). Kommnberorepusanus
HayKM M ee coluainbHble nocienctBus. Hayka m skoHomuka. Hayka u Bracts. IIpoGnema
CEeKPETHOCTH U  3aKphITOCTHM  Hay4HbIX ucciefoBaHuil. IlpobnemMa  rocynapcTBEHHOTO
pEryIMpOBaHUS HAYKH.

Yactb 2.Puitocodusi ecTeCTBEHHBIX HAYK
QDunocogckue npoonemol hpuszuxku
1. Mecro ¢pu3uku B cucTeMe HAyK

EcTecTBeHHbIE HAyKU U KyJIbTypa. EcTecTBO3HAaHUE U pa3BUTHE TeXHUKU. EcTecTBO3HaHME
U colualbHasg >KU3Hb oOmiecTBa. dusmka kak ¢yHIaMeHT ecTecTBO3HaHMs. OHTOJIOTMYECKHE,
SMHUCTEMOJIOTHYECKHE U METO0JIOrMYeCKre OCHOBaHUS (PpyHAaMeHTanbHOCTH ¢u3uku. Crenuduka
MeTOJIOB (pusmueckoro no3Hanusg. CBs3b MpoOieMbl (PpyHIaMEHTaIbHOCTH (PU3UKU C OMIO3ULIUEN
PEAYKLIMOHU3M-aHTUPEAYKIIMOHU3M. AHAJIN3 Pa3IM4HbIX TPAKTOBOK PEAYKIIMOHU3MA.



@DU3MKa U CUHTE3 ECTECTBEHHO-HAYYHOT'O ¥ T'yYMaHUTapHOIO 3HaHUA. POJIb CHHEPreTHKH B 3TOM
CUHTE3E.

2. OHTosI0THYECKHE TIP00IeMbl (PUZUKH

[Tonsitue onromoruu pu3n4eckoro 3HaHusA. OHTONIOTHYECKUN cTaTyC (PU3MUECKON KapTHHBI
Mupa. OBOJIONMS (PU3MYECKOM KapTHUHBI MHUpa U M3MEHEHHE OHTOJOTUHM (DPU3MYECKOrO 3HAHMUA.
MexaHnnueckasi, 3J1€KTpPOMarHiuTHas 1 COBPEMEHHAsi KBAaHTOBO-PEJIATUBUCTCKAsI KAPTUHBI MUpPa Kak
3Tanbl pa3BUTHs (PU3MUECKOrO O3HAHUS.

Yactunpl U mosisi Kak (pyHAaMeHTaJdbHBbIE aOCTPAKIMKU COBPEMEHHON (PU3MUYecKOW KapTHUHBI
MHUpa U IpobjeMa UX OHTOJOrMuYeckoro craryca. OHTOJOIMUYECKUI CTaTyC BUPTYaJIbHBIX YACTHIL.
[TpoGnembr kmaccudukanuu (GpyHIAMEHTATBHBIX YacTHI. THIBI B3aUMOJCHCTBUI B (U3UKE U
npupoja Bzaumoseiicteuil. CtanaapTHas MoJienb (pyHIAMEHTAIbHBIX YaCTHIl M B3aUMOJCHCTBUIN U
€€ KOHLENTyalbHble TPyAHOCTU. PU3NYECKUII BaKyyM M IOMCKM HOBOM OHTOJOrMH. CTparerus
MMOMCKOB (hyHIaMEHTAIBHBIX 00BEKTOB M Hen OyTcTpamna. Teopus ctpyH u “reopus Bcero” (TOE)
1 Ipo0JIeMbI UX 0OOCHOBAHHUS.

3. IlIpo06sieMbl IPOCTPAHCTBA U BPEMEHHU

[IpoGnema mpocTpaHcTBa W BPEMEHHM B KJIaCCHMUECKOM MexaHuke. Poib KomepHHUKaHCKOU
CUCTEMBI MHpa B CTaHOBJICHWM TaJWICH-HBIOTOHOBBIX IPEICTABICHUN O npocTpaHcTBe. lloHATne
MHEpUUAIbHON cHCTeMbl W NpuHUMN uHepuuu [ammites. [Ipunuun otHocurensHOCTH [ammies,
npeoOpa3oBanus ["anuies U NOHATHE KOBApUAHTHOCTU 3aKOHOB MeXaHUKH. [loHATHE abCcosoTHOrO
npoctpancTBa. Duiocodckre U PETUTHO3HBIE TMPEANOCHUIKM  KOHIENIHUH — abCOIOTHOTO
IIPOCTPAHCTBA U IMpOOJIeMa €€ OHTOJIOIMYECKOI0 CTaTyca.

Teopernueckue, HSKCIEPUMEHTAJIbHbIE W METOJOJIOTUYECKUE IPENNOCHUIKM H3MEHEHUs
raJInIe-HbIOTOHOBCKUX IIPEICTaBICHUM O IPOCTPAHCTBE M BPEMEHU B CBA3M C IEPEXOJOM OT
MEXaHUYECKOM K 3JIEKTPOMAarHUTHOM KapTUHE MUPA.

CneuuanpHas u obmas teopun oTHocuTenbHOcTH (CTO u OTO) A.DiHmTeiHa Kak
COBpPEMEHHBIE KOHILIETILMU MpocTpaHcTBa M BpeMmeHU. CyOcTaHIMalnbHas U pPEISLUUOHHAs
KOHLENIUY IIPOCTPaHCTBA U BpeMeHH. CTaTyc pesIILIMOHHONW KOHLEIIUY IPOCTPAHCTBA U BPEMEHU
B CTO. IloHatue o €OMHOM MPOCTPAHCTBEHHO-BPEMEHHOM KOHTHHYyyMe ['. MuHKOBCKOrO.
PenaruBuctckue 3pQexTsl cokpalieHus AJIUH, 3aMeUIEHUS] BPEMEHU M 3aBHCUMOCTH MaccChl OT
CKOPOCTH B HMHEpLUAIbHBIX CHUCTEMAax OTcueTa. AHajIu3 poJin HaOIIoAaTesss B PENSTUBUCTCKOM
¢dusuke.

Teopetnueckne, METOIOIOTMUECKUE U ICTETUYECKUE MPennochliku BosHUKHOBeHUs OTO.
Ponp npuHOMIIA SKBUBAJIEHTHOCTH HMHEPUMOHHOM u rpaBurannoHHod macc B OTO. Craryc
cyOCTaHIIMaIbHOM M PpESIUOHHON KoHUenuuil mnpoctpaHcTBa-BpeMeHn B OTO. IIpoGnema
B3aMMOOTHOLIEHHS] ITPOCTPAHCTBEHHO-BPEMEHHOIO KOHTMHYYyMa M TPAaBUTAlMOHHOTO IIOJI.
[IpocTpaHcTBO-BpEMsI U BaKyyM.

Konuenmus reomerpusanuu (uU3MKd Ha cOBpeMeHHOM sTane. IloHsTHe KannOpoBOUYHBIX
nosiei. MHTepmperanus B3aMMOJCHCTBMII B paMKax TEOpUM  KalMOPOBOYHBIX  IOJEH.
Tononoruueckue  CcBOMCTBa  NPOCTPAHCTBA-BpeMEHM M (yHIAMEHTalbHble  (U3NYECKHE
B3aUMO/ICHCTBUS.

4. IIpoGJieMbl feTEPMUHU3MA

Konnenmnuss nerepMuHu3Ma M €€ pojib B (PU3MYECKOM TO3HAaHMU. JleTepMHUHU3M H
OPUYMHHOCTh. Jluckyccuu B (Quiiocopuu HAyKd IO IOBOJY XapakTepa MPUYMHHBIX CBS3EH.
Kputnka JI.FOMOM npuHIHIIA NMPUYMHHOCTH KaK MOPOXKAAKOUIEH CBA3U. [IpUYMHHOCTE M 3aKOH.
[TpoTuBOMOCTaBIEHNE MPUUMHHOCTH U 3aKoHA B paboTtax O.Konta. Kputnka xonuenuu Konra B
paborax b.Paccena, P.Kapnana, K.[lonnepa. Mnes cymecTtBoBaHusl IBYX ypOBHEH NPUUYMHHBIX
CBSI3€H: HaIJIAHAs U TEOpEeTUYecKasi IPUIMHHOCTD.

[TpyunHHOCTE M 1enecooOpa3HocTh. Teneonoruss U TeneoHoMusM. [lpuynHHOE U
¢byHKIMOHATBHOE OO0bsicHeHHe. Bkiiaa napBUHU3MA M KUOEPHETUKU B AEMHUCTHU(DUKAIMIO TTOHATHS
uenu. [ToHsTre nenu B CHHEpPreTUKe.

[TonsiTHE “CBETOBOrO KOHYyCa” M PEISATUBUCTCKAs MPUYUHHOCTD. [IpoOieMsl neTepMuHI3Ma
B Kiaccuueckoi pusuke. KoHmenmus oqHO3HAYHOTO (KECTKOTO) nerepMuHu3Ma. CTaTUCTUYECKHE



3aKOHOMEPHOCTH M BEPOATHOCTHBIE paclpenefieHus B KiIaccuueckoil ¢usuke. BeposTHOCTHBIM
XapakTep 3aKOHOMEpHOcTell Mukpomupa. CTaTyc BEpOSTHOCTH B KJIACCUYECKOM M KBAaHTOBOM
¢busuke. Konnennus BEPOATHOCTHOMN IIPUYUHHOCTH. [Tonmeposckas KOHLeNIUs
IIPEIPacloIOkKEHHOCTEN U AUJIEMMa JETEPMUHU3M- UHAETEPMUHU3M. JlUcKyccuu 1o npoliemam
CKPBITBIX I1apaMETPOB U IOJHOTHI KBAHTOBOM MeXaHMKH. DUIOCO(PCKHIA CMBICT KOHLENLUU
nononHurenbHoctd H.bopa u npuninuna neonpenenenHoctu B.I'eitsenoepra.

V3MeHeHMe MpencTaBleHU O XapakTepe (QU3MUECKUX 3aKOHOB B CBSI3M C KOHIIEHIUEH
“BoJBIIOro B3pbIBA” B KOCMOJIOTUU U ¢ (POPMUPOBAHUEM CHHEPTeTHKH. [[pUUMHHOCTH B OTKPBITHIX
HEPABHOBECHBIX JUHAMUUYECKHUX CUCTEMAX.

S. Ilo3HaHuUe CJOKHBIX CHCTeM U U3HKA

Cucremusle uneu B ¢usuke. [Ipencrasienre o pu3nueckux oObeKTax Kak cucremax. Tpu
TUNIA CHUCTEM: IPOCTHIE MEXAaHHYECKHE CHUCTEMBl; CHCTEMBbl C OOpaTHOW CBS3bI0; CHUCTEMBI C
CaMOpa3BUTHEM (CaMOOPIaHU3YIOLIUECS CUCTEMBI).

[IpoTuBOpeune Mexay KIaCCHYECKON TEPMOIMHAMUKOW W HBOJIIOIMOHHOW OHOJIOTHEH U
KOHLENIMUS  CaMOOpraHM3alMu. TepMOAMHAMHMKAa  OTKPBITBIX  HEPAaBHOBECHBIX  CHCTEM
W.IIpuroxuna. CraTyc MOHATHS BpPEMEHH B MEXAHMUYECKUX CUCTEMAaX M CHCTEMax C
camopazButueM. HeoOpaTUMOCTh 3aKOHOB IPUPOABI U “‘cTpena BpeMeHu . CHHepreTuka Kak OJuH
13 MCTOYHHMKOB JBOJIIOLIMOHHBIX uAeH B (usuke. JleTepMUHUPOBAHHBIM XaoC M HBOJIOLMOHHBIE
poOJIEMBI.

6. IIpod/ieMa 00beKTUBHOCTH B COBPEeMEHHOI pu3nke

KBaHTOBass ~Me€XaHMKa ¥  IIOCTMOJAEPHUCTCKOE OTPULIAHME HCTUHBI B  HAayKe.
HeonHO3HAYHOCTh TEpMHHA “‘O0BEKTHBHOCTH 3HAHHS: OOBEKTUBHOCTh KaK ‘‘O0BEKTHOCTH”
onucaHus (OMMCcaHUe pPeaJbHOCTU 03 OTCHUIKM K HaOJro/aTellro); U OOBEKTUBHOCTh B CMBICIE
aJICKBATHOCTU TEOPETHYECKOTO ONUCAHMS IEUCTBUTEIBHOCTH.

[TpobnemMaTu4HOCTh AOCTHXKEHHSI “O0BEKTHOCTH ONMHUCAHUSA M PEATU3yEeMOCTh IMOIy4YEHUS
3HAHUS, aJIeKBaTHOTO JI€HCTBUTEIILHOCTH.

TpynHocTu AOCTHXKEHHsI OOBEKTUBHO MCTHMHHOTO 3HaHMA. “HenoomnpeneneHHOCTs” TeOpuu
SMIIMPUYECKUMH JAHHBIMM W BHEIMIIMPUYECKHE KPUTEPUHM OLEHKM Teopui. ‘“Teopermyeckas
Harpy>eHHOCTb” HKCIIEPUMEHTAJIbHBIX TAHHBIX U TEOPETHUECKU HEUTPAJIbHbIH S3bIK HAOII0ACHUS.

Ponb comnuanbHbiX (akTOpoB B TOCTHKEHUU UCTUHHOTO 3HaHMs. KpuTuueckast Tpaauuus B
Hay4YHOM COOOIIECTBE U yCIOBUE AOCTHXKEHU 00BbeKTUBHO McTuHHOTO 3HaHus (K.Ilonmep).

7. ®u3zuka, MaTeMAaTHKAa U KOMIIbIOTEPHbIe HAYKH

Ponp mMaTemaTuku B pa3BuTHU (u3MKU. MaremaTuka Kak s3bIK (Gu3MKU. MaremaTuyeckue
MeTolbl M (OpMHUpOBaHME HAy4YHOro 3HaHMs. Tpu dTama MaTeMmaTu3alMd  3HAHUS:
(eHOMEHOIOrMYEeCKH, MOJIENbHBIN, PyHAaMEHTAIbHO-TEOPETUYECKUH.

“KosBomtonust’” BEIYUCITUTENBHBIX CPEJICTB U HAYYHBIX METOJIOB.

[Tonsatne wuHQoOpManMu: TeHE3UC U COBPEMEHHblE MOAXOJbl. Marepus, »>Heprus,
nH(popmalyg Kak QyHIaMEHTaJIbHbIE KaTErOpuu cOBpeMeHHON Hayku. [IpoGnema BKItOYaeMOCTH
NOHATUS HH(pOpMaAIMU B pU3NUYecKyto KapTuHy Mupa. CBA3b HHPOPMALIUU C TIOHATHEM 3HTPOIHH.
[Ipo6nema omnucanus HWHOOPMALMOHHO OTKPBITHIX cucTeM. KBaHTOBBIE KOppensuuu U
uHpopManus.

P.®eitHMaH 0 BO3MOKHOCTH MOJENUPOBaHMs (PU3UKH Ha KoMIbloTepax. OrpaHuueHus: Ha
MOJIETMPOBAHUE KBAHTOBBIX CHUCTEM C IIOMOMIBK KJIACCHMYECKOro KoMmblorepa. llonsarue
KBAaHTOBOTO KOMITbIOTEpA. BerumcnurensHbsle MamuHbl U npuHoun Yepua-Teropunra. KBantosas
TeopHst cI0XKHOCTH. CBsI3u Mex 1y puHUMIOM Yepua-ThiopuHra U paszzenaMmu pU3UKH.

Yacts 3. UcTopust HAyKH
HUcropus puzuxku
1. BBogHasi yacth

Harypdunocodckue xopau ¢uszuku. Ousuka B CUCTEME €CTECTBEHHbIX Hayk. Pusnka u
TEXHHUKA. DKCIEPUMEHT U Teopus. OU3nyecKue SIBICHUS, 3aKOHbI IPUPOABI U MPUHIUIBI (GUZKUKH.
MaremaTnueckue CTpyKTyphl (uznyeckux Teopuil. Pusuka u guinocodus. MHCTUTYHIHANH3AIMA



¢usuku. Hayunoe coobuiectBo ¢u3ukoB. MeTogomornyeckiue MOAXoAbl K U3YUEHHIO Pa3BUTHS
($U3MKU: KapTUHBI MUPA, UCCIIE0BATENILCKUE MPOTPAMMBI, HAYYHBIE PEBOIOIHH.
2. lokaaccuueckasi puznka

2.1. ®uznyeckue 3HaHus B AHTHUHOCTH. OT HaTypduiIocopun K craTuke Apxumena u reo-
neHTpudeckon cucreme lltonemes.

OBoNIOIUS IPEICTaBICHUM O MpUPOAE U €€ IepBOHAYanax y JOCOKPAaTHUKOB. AHTHYHBIE
atomuctsl (JIeBkunm, Jdemokput, Dnukyp, Jlykpenuii Kap). [Tudarop u Ilnaron — npoBo3BecTHH-
KM MaTeMaTH4eCcKoro ecrecTBo3Hanus. dusuka u kocmonorus Apucrorens. EBkinn u ero «Haua-
na». Apxumen u ['epoH AneKCaHIPUNCKUIL: 3aKOHBI pblyara U TMAPOCTaTUKHU, MSTh MPOCTHIX Ma-
mmH. [Ipobnema n3mepenus Bpemenu. Onruka EBknuna, Apxumena, ['epona AnekcanapuiicKoro u
[Tronemes. ['eouentpuueckas cuctema mupa [Itonemes.

2.2. ®uzuka Cpeanux BexoB (XI-XIV Bs.).

Ynanok eBporeiickoil Hayku. OCBOGHHE aHTUYHOTO 3HAHUS apaOCKOW HAyKOH: CTaTHKa U
y4eHue 00 yJenbHBIX Becax (anb-bupyHu, anb-Xa3uHu U Ap.), onTuKa (AJbXa3eH U Jp.), CTPOCHHE
BemiecTBa (ABeppodc). Biusaue apaboB Ha Bo3pakaaroiyrocs espomneickyro Hayky XI-XIII BB.

BosnuknoBenne ynuBepcuteToB. Ctatuctuka B counHeHusix Mopnana Hemopapus. Kune-
MaTuueckue uccinegoanus Y. I'eiitcOepu u T. bpanBapauna (MoHSATHE CKOPOCTH HEPABHOMEPHOTO
nBuKeHus ), a Takke Y. Okkama u XK. bypunana (koHuenmus ummeryca u npodjiema OTHOCUTENb-
HocTu nBukeHus ). Yuenue o cBete (P. ['poccerect, P. bakon, O Burenmii).

2.3. ®usuka B 210Xy Bo3poxaeHus U KONEpHUKAHCKasi PeBOJIOLUS B acTpoHOMHUH (XV —
XVI BB.).

Bo3poxaenue KyJapTypHBIX LIEHHOCTEM aHTUYHOCTH. PEHOMEH I'yMaHH3Ma M €ro CBS3b C
no3HaHueM npupojsl. CONMKeHne HHKEHEPHOTO Jiejla U eCTECTBEHHBIX HayK.

dusnyeckue OTKPHITHS, MEXaHWKa U U300pereHus Jleonapao na Bunum (3aKoHBI TpeHUS,
SBJICHUSI KAWJIIIPHOCTH, (JOTOMETPHUS U TeOMEeTpUIecKasi onTuka u T. A.). CTaTuka u TUIpOCTaTH-
ka C. CreBuna. H. Tapranss, Jx. beHenertu u ap. — npenmecTBEHHUKY TaJIUIEEBCKOT0 YUEHHS O
neukeHnu. Cosnanne H. Konep-HUKOM reMOnEeHTpUYECKO CHUCTeMBbl MUpa — Ba)KHas IPEAro-
cblIKa HayyHo peBomouuu XVII B.

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

3.1. [ToarotoBUTENHHBIN, MPEAHHIOTOHOBCKUIA TIEPUO.

KennepoBckue 3akonbl nBuxkeHUs 1aHer. Mexanuka I'. [anmsies. Meron MBICIEHHOTO
HKCHEpUMEHTa. 3aKOH MaJIeHHs TeJ, NMPUHLMUIIB WHEPLUUU U OTHOCUTENILHOCTH, Mapalboiudeckas
TpaekTopusl IBUKEHUsS cHapsja. [anmuneil — Habmomarens u s3kcnepuMmenTarop. Ilponece 'anu-
nesi. Meroponorus Hayku B counHeHusx ®@. bakona u P. Jlexkapra. Kapre3nanckas kapTuHa Mupa u
BKJ1aJ JlekapTta B pu3uky. AkageMuu — OCHOBHas (hopMa MHCTUTYLHATU3ALUN HAYKH.

Mexanuka X. ['toiirenca. /I[uHamMyuka paBHOMEPHOTO KpPYrOBOTO JABMXKEHMs, (pOpMyIa LIEH-
TpOOEXKHON cuiibl. MasTHUKOBBIE Yachl. 3aKOHBI COXpaHEHHs. Teopust (GU3MUECKOro MasTHHKA.
Teopus ynpyroro yaapa.

Ocnosuble goctmxenus ¢pusuku XVII B. Uccnenosanus V. ['mnpbepra B 0051acTH 31€KTpU-
yecTBa M MarHetusma. ['eomerpuueckas onrtuka Kemnepa, B. CHemnnyca u [lexapra; mpuHIUI
I1. ®epma. Koneunocts ckopoctu cBeta (O.Pémep). Habmomenuss aumdpakinum cBeTa
(®. I'pumanbau, P. I'yk). YueHue o nmycroTe, mHeBMaTHKa, yueHue o razax u remiore (O. ['epuke,
3. Toppuuennu, b. [1ackans, P. boitne u ap.).

3.2. Co3nanne Hpl0TOHOM OCHOB KJIaCCUYECKON MEXAaHUKH.

«MaremaTnueckue Hayasia HaTypanbHON ¢uinocoduu» Herorona. [lyts HproToHa K co3na-
Huto «Hauam». Crpykrypa «Hauam». IlpencraBienune o mpocTpaHCTBE U BpeMeHHU (aOCOJIIOTHBIE
MIPOCTPAHCTBO U BPEMsi, CHMMETPHUH MPOCTPAHCTBA M BPEMEHHU, IPUHLIUII OTHOCUTEIBHOCTH). TpH
OCHOBHBIX 3aKOHA HbIOTOHOBCKOM MEXaHMKH. 3aKOH BCEMHUPHOT'O TSATOTEHUS U HEOECHasi MEXaHUKa.
BriBox 3akonoB Kemepa. MecTo 3ak0oHOB coxpaHeHus B cucreme Hprorona. HeroTOHOBCKAs koc-
mogorusi. 'eomerpuueckue u nuddepeHnanrbHo-aHATUTHUECKUEe (HOPMYITUPOBKH 3aKOHOB MeXa-
Huku. Bxian I'. Jleiioanma B Mmexanuky. Ontrka HeroToHa.



3.3. TpuyMd HBIOTOHHMAHCTBA U HAKOIUICHHE (PU3MUECKUX 3HAHUHU B Bek IIpocBemieHus —
XVIII B.

Bocnpusarue mexannkn HproToHa B KOHTMHEHTanbHON EBpone. AHaIMTHYECKOE pa3BUTHE
Mexanuku: ot JI. Ditnepa u XK. Jlanam6epa no XK. JI. Jlarpamxka u Y. P. T'amunsrona. Co3nanue
ocHoB ruapoauHamuku (JI. Ditnep, 1. bepaymnm, damambep). Ycnexu HeOeCHONH MEXaHUKH, OCO-
oenno B Tpynax II. C. Jlarmaca. Ilpensocxumienue uaen “4€pHbix aeip” k. Mudenom u Jlarmna-
coM, a Takke 3 deKTa OTKIOHEHHUS JIyda CBEeTa, MPOoXoAsiiero okoio maccuHoro tena (M. I'. pon
3onpanep). Knaccuko-mexanuueckas KapTuHa Mupa (mporpamma ‘“MOJIEKYJISPHOM MEXaHUKH
Jlamnaca).

HccnenoBanue 31€KTpUUECTBA U MarHETU3Ma — Ha IIYTH K KOJIMYECTBEHHOMY AKCIIEPUMEH-
1y (I'. Puxmamn, I'. KaBennum, O. Kynon). @mougasie 1 d3UpHBIC MPEACTaBICHUS 00 dJICKTpHYE-
ctBe b. ®panxnuna, @. Onunyca, M. B. JlomonocoBa u JI. Ditnepa. “l'anibBaHu3M” U SBJICHHE
anektpuieckoro Toka (JI. ['aneBanu, A. Bonbra, B. B. Iletpos).

Pa3BuTHEe OCHOBHBIX IOHATUIN YYEHUS O TEIUIOTE; IPEACTABICHUE O TEIJIOPOJIE U KUHETHYE-
ckoit mpupoe temioTel (M. B. Jlomonocos, /x. bidk, A. JlaByasbe). KopryckymspHas onTHKa: OT
Herotona o Jlamaca. DneMeHThI BOJIHOBBIX MPECTaBICHUM 0 cBete (Ditiep).

4. Knaccuyeckas Hayka (XI1X B.)

4.1. Hayano ¢popMHupOBaHuUs KIIaCCHYECKON (PM3UKH Ha OCHOBE TOYHOTO SKCIIEPUMEHTa, (e-
HOMEHOJIOTMYECKOTO T0/1X0/1a U MaTeMaTtndyeckoro ananusa (1800-1820-e rr.).

[Mapmxckast MOTUTEXHUYECKAs [IKOJIA — IeTHIe Bemnkoil ¢ppaHIry3cKol peBOIIONUH U JIU-
Jep MaTeMaTHKO-aHaJIUTHYecKoro moxaxona kK ¢usuke. Bonnosas teopus cera O. @penens (eé
pasButue B pabdorax O. Kommn). Dnexrpoaunamuka (ot X. Opcrena k A. M. Amniepy). Teopus ten-
nonpoBogHocTH XK. @ypee. Teopus temnoBbix MamuH C. Kapro. KiroueBast konuenuusa @ypbe —
¢uznka kak Teopus nupGepeHINATBHBIX YPAaBHEHUH C YaCTHBIMU MPOU3BOIHBIMU 2-TO TOPSIIKA.
OcBoenue (panirysckoro omnsita B ['epmanuu (I'. C. Om, @p. Heitman u np.), bpuranuu (Ix. I'pun,
VY. Tomcon u ap.), Poccun (H. U. JloGauesckuii, M. B. Octporpanckuii u ap.). @opmupoBanue gpu-
3UKH Kak HayuyHoU nucturuinabl B Poccuu (ot 3. X. Jlenna no A. I'. CroneroBa).

4.2. Enunast nosieBast TEOpHs JIEKTpUUYECTBA, MarHeTu3Ma u csera: or M. @apanes k [Ix.
K. Maxcsemny (1830-1860-¢ rr.).

Haxomnenne 3HaHmii 00 snexTpudectBe u marHetm3me B 1820-1830-e rr. (Ix. ['enpw,
M. ®apaneit, 3. X. Jlenn, b. C. SIxobu u np.).

®dapazneeBckasi IporpaMmMa CHHTE3a (PU3NYECKUX B3aMMOECHCTBHI Ha OCHOBE KOHILEMIIMU
onuskoneincTBus. OTkpbiTHe DapaneeM AMEKTPOMArHUTHOW MHAYKIMH. CHUIIOBBIE JTUHUH U UJES
nosig y @apazest. DIEeKTpoIMHAMUKA NalNbHOAEHCTBUS U €€ KOHKYPEHIMs C MPOorpaMMoi OJIM3Ko-
neiicteus (B. Bebep, @. Heiiman, I'. I'enbMronsn u ap.). ['eHe3uc Teopunt 371eKTpOMarHuTHOTO MO-
1 MakcBesuia. YpaBHeHuss MakcBeiia. DJIeKTpOMarHuTHBIE BOJIHBI M 3JIEKTPOMarHUTHAsI TEOPUS
cera. [IpencraBienue o JOKaIM3alMK U MMOTOKE SHEPTHM 3eKTpomarHuTHoro noist (H. A. Ymos,
JUx. [oiiHTHHT U Ap.). Oneitel . 'epia ¢ 31€KTpOMarHUTHHIMU BOJIHAMU U JPYTHE SKCIIEPUMEH-
TaJbHbIE MMOATBEPKACHUS TeopuH (B yacTHocTH, oOHapyxeHue I1. H. JleGeneBbM cBETOBOTO JaB-
nenusi). CummerpuyHas GopmynupoBka ypaBHeHui MaxkcBemia I'. 'epuem u O. XeBucaiinom.
Nzob6perenue paano (A. C. ITonos, I'. Mapkonn).

4.3. ®u3uKa TEIUIOBBIX SBJICHUN. 3aKOH COXPAHEHUS DHEPIHMU M OCHOBBI TEPMOAMHAMMKHI
(1840-1860-¢ rr.).

OTKpBITHE 3aKOHA COXPAHEHUS SHEPTUHM KaK COOTHOLIEHHS YDHEPIe€TUYECKON IKBUBAJICHTHO-
CTH BCEX BHJIOB JBI>KeHUS U B3aumopeiicTBus (k. I1. Jxoyns, I'. 'ensmronsi u P. Maitep, 1840-
e rT.). Beenenne Y. Tomconom abcomoTHON mKkansl Temmneparypsl. Coenunenue uaeit C. Kapao ¢
KOHIICTILIMEH COXpaHeHMs SHEPruM — pOXJAEHHEe TepMOAUHaMUKU B paborax P. Kmaysuyca,
VY. Tomcona u Y. Pankuna (1850-e rr.). Bropoe Hauano TepMOAMHAMUKH JUIsl OOpAaTUMBIX U HEOO-
paTUMBIX MPOLIECCOB, MOHATHE SHTPONUU U Mpobiiema “reruioBoi cmepT’” Beenennoii. [locneny-
I0IIIee Pa3BUTHE TEPMOJIWHAMUKHU: XUMHUeckas TepmoamHamuka JIk. Y. [nb0ca, TpeTrbe Hadamo
TepmoauHamMuku B. HepHceTra 1 35eMeHTsl TEpMOIMHAMUKH HEPAaBHOBECHBIX MTPOLIECCOB.



4.4. ®usnka TeIoBbIX ABICHUN. KuHeTnueckas Teopus ra3oB U CTATUCTUYECKAs MEXaHHUKA
(1850-1900-¢ rr.).

Kunernueckas Teopus razos Knaysuyca n Makcsenna (1 ux npeniiectBeHHUKH). Co3ianue
OCHOB CTaTUCTMYECKON MEXaHMKH: pacnpezaeneHue MakcBemia — boibpliMaHa, OT MOIBITKU MeXa-
HUYECKOT0 OOOCHOBaHMs 2-TO Hayaja TEPMOJMHAMUKH K €ro CTaTUCTHUYECKOMY OOOCHOBaHHIO
Bonbprimanom. Kunernueckoe ypaBHeHue bonbiiMana. Pa3BuTue craTuctuueckoil MexaHuwku [ uo-
6com. Teopus BpoyHOBCKOTro ABMKEHHUS W JI0KA3aTEIbCTBO PEAbHOCTH CYIIECTBOBAHUS aTOMOB
(A. Oitawreitn, M. CmonyxoBckui, XK. Ileppen). Oproauueckas runoresa u e€ pazsurue B XX B.
Cratuctuueckas usmka.

5. Hayuynas peBoJsonus B pu3uKe B nepBoii Tpetn XX B.
U €€ BepIIMHA — KBAHTOBO-PEJISITUBHCTCKHE TEOPHH

5.1. DKcepuMEeHTAIbHBIA TPOPBIB B MUKPOMHUP; KPU3UC KJIACCHUECKOW (DU3MKH; 3IEKTPO-
MarHuTHO-TOJIEBAs KapTUHA MUPA.

JlaBuHa SKCIIEPUMEHTAIBHBIX OTKPBITUN: PEHTIC€HOBCKHUE JIy4M, PaJUOAKTUBHOCTb, BJIEK-
TpoH, 3pdexr 3eemana (B. K. Pentren, A. bekkepens, [x. Tomcon, M. Ckiamosckas-Kropu,
I1. Kropu, D. Pesepdopn u nap.). Kpusuc kmaccumueckord (Gu3MKH: MpoOIeMbl 3(UPHOTO BeTpa
(A. Maiikenscon, X. A. Jlopenn, J[x. ®utiypkepanba U p.), pacupeeicHUsT YHEPTUU B CIIEKTPE
yépHoro tena (B. Bun, O. Jlrommep, O. [Ipuncreiim, I'. PyGenc, @. Kypndaym, M. [1nank), cratu-
CTHYECKOro 000CHOBaHUs 2-ro Havana TepmoauHamuku (bonsiman, 'ub0c u ap.); KpUTHKA Kiiac-
CHUKO-MEXaHN4ecKoi KapTuHbl mupa (O. Max, II. lrorem, A.Ilyankape). DnekTpoHHas Teopus
X. A. JlopeHua 1 31eKTPOMAarHUTHO-TI0JIEBAsI KAPTUHA MUPA.

5.2. KBanToBas teopus uznyueHuss M. Ilnanka. CsetoBble kBaHThl A. DiiHmTeiiHa (1900-e
IT.).

[Ipenpicropusi: mnOHSATHE aOCOJNIOTHO YEPHOIrO Teja, 3aKOHbl TEIJIOBOTO M3Iy4YEHUs
(I'. Kupxrod, . Credan, JI. Bombiman). ITpo6iieMa pacnpe/ie/ieHHs SHEPTHH B CIIEKTPE H3ITydCHHUSI
a0COIIOTHO YEPHOTO TeNa U €€ CBEeTOTEXHUYECKHE UCTOKH. [IepBble OMBITKH pEHICHHUs TPOOIEMBI:
dopmyinel B. A. Muxenscona, B. Buna, [Ixx. Penes, M. [Inanka. KBantoBas runoresa [lnanka; mo-
crosiHHas [lnaHka; miaHKOBCKUI 3aKOH u3ay4yeHHsl. CBETOBblE KBAHTHI DMHILITEHHA W KBAaHTOBAas
teopust porodpdexra. OTKprITUS DHHIITEHHOM KOPIMYCKYJISIPHO-BOJHOBOTO JTyajau3Ma /sl CBETa.
BBeneHnne NoOHATHS WMHIYLHPOBAHHOIO W3JIY4YEHHs M BBIBOJ Ha €ro ocHoBe ¢opmyisl [lnanka
(OHHIITENH): Ba)KHOE 3HAUEHUE 3TOT0 MOHATHS JUIsl KBAHTOBOM 3JIEKTPOHUKH.

5.3. CnenunanbsHas Teopust otHocutenbHocTH (1900-€ rT.).

Coxpamenne ®urnpkepanbaa — Jlopenna u npeobpaszoBanus Jlopenua, A. Ilyankape u
OinmreitHa (1904-1906 rr.) — co3znanue QyHAaMEHTa ClenUaIbHOW TEOPUM OTHOCHUTEIBbHOCTH.
3aBepluIeHNE TEOPUM DUHIITEHHA: aKCHOMAaTHKa TEOPUH, ONepalliOHAIbHO-U3MEPUTENBHAS U PEIs-
THUBUCTCKAsl TPAKTOBKA TEOPUH, OTKa3 OT 3(upa. JKCIIEpUMEHTAILHOE MOJITBEPKICHUE TEOPUHU OT-
HocuTenbHOCTH. YeThlpéxmepHas GpopmynupoBka Teopun I'. MuHkoBckuM. PensituBucTCKas mnepe-
CTpoiiKa Kiaccuyeckoi pu3nku. Bo3HMKHOBEHUE HA OCHOBE TEOPUHM OTHOCHUTEIBHOCTH TEOPETUKO-
MHBAapUaHTHOI'O MOJIXO0/a.

5.4. O6miast Teopust OTHOCUTENbHOCTU. PensituBrcTckast kocMonorus. [IpoexTsl reomeTpu-
gyeckoro nosueBoro cuuTe3a ¢pusuku (1910-1920-¢ rr.).

[Tonoxxenue B Teopun TsaroteHus: Ha pyoexxke XIX m XX BB. [IpuHIMN SKBUBaJIEHTHOCTU
OHHIITEWHA, OCHOBAaHHBIN Ha PEISTUBUCTCKOM HCTOJKOBAaHUU PABEHCTBA MHEPTHON M IpaBUTAlU-
OHHOM Macc.

Ten3zopHo-reoMeTpuyeckas KOHLIENIUs rpaBuTaiui. OTKphITHE OOLIEKOBAPHAHTHBIX YPaB-
HEHUI TpaBUTALIMOHHOTO MOJII — 3aBEpIICHHE OCHOB TeOpHH. BO3HHWKHOBEHUE PEISITUBUCTCKON
KocMmosioruu: ot A. DiiHmTelHa 10 A. A. @pun-mana. [locnenyroiee pa3Butue Teopun (rpaBuTa-
LIMOHHBIE BOJIHBI, 3aKOH COXPaHEHUsI SHEPTruu-UMITyJIbca U Teopemsl D. Herep u n1p.) u e€ sxkcnepu-
MEHTaJIbHOE MOATBEpKAeHHE (A. DAMUHTTOH U JIp.).

[IpoeKTbl equHBIX TEOpHUl MOJis, OCHOBAHHBIE HAa HJEe T€OMETpU3alMU (PU3NYECKUX B3au-
MojieiicTBui, 1 ux Heynauu (teopuu I'. Beiins, T. Kamyusl, A. DitHmTeiina). OBpucTHYECKOE 3HA-
YeHHE €MHBIX TEOPUI MOJIS.



5.5. KBanrtoBas teopust atoma Bojmopoaa H. bopa u e€ 0606menmne
(1910-1920-¢ rr.).

CepualsibHble CHEKTPbl U paHHUE MOJIEIH CTPYKTYphl atoMoB. OTKphIiTHE D. Pesepdopaom
SJIEpHOTO CTpoeHus aromoB. KBaHTOBas teopus atoma Bojgopozna bopa. IlpuHuun coorBeTcTBUs
bopa. KBantoBeie ycioBust bopa — A. 3ommepdenbna. OObSICHEHHE ONTHYSCKUX U PEHTTEHOBCKUX
CIEKTPOB aTOMOB. I1onbITKH OOBSICHEHHSI IEPUOANUECKOI cucTeMBbI 3ieMeHTOB. [IpuHnun 3anpera
B. Ilaynmu u cnun anektpona. Tpyanoctu Tteopuu. KBaHTOBasg Teopusi AUCHEPCUM U THIOTE3a
H. bopa, X. Kpamepca n Ix. CiaaTepa 0 CTaTUCTUYECKOM XapaKTepe 3aKOHA COXPAaHEHUs SHEPTUU U
HMITYJIbCA.

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

KBanToBast Mexanuka B matpuunoit ¢popme (B. I'eiizenoepr, M. bopHh, I1. Mopaan). Bosxsl
BemtectBa JI. ne bpoiist u BonHoBast mMexanuka 3. lllpenunrepa. DKcnepUMEHTAIBHOE MOJTBEP-
XaeHue BoTHOBOU npupo sl mukpouactull (K. JIasuccon, A. Jlxxepmep, JIx. I1. Tomcon). Pazputue
orepaTopHOi GopmMynupoBku KBaHTOBOW Mexanuku (I1. upak u Ap.) U J0Ka3aTeNbCTBO HYKBHBA-
JICHTHOCTH €€ pa3nu4HbIX popM. BeposTHOCTHAs uHTepnperanus kBautoBoil mexanuku (M. boph).
[Tpunuuns! Heonpenenénnoctu (I'eiizendepr) u nononuurenbHoctu (bop) — ocHoBa pu3nueckoit
MHTEpPIpETAIMA KBAHTOBOW MexaHHUKH. [IpobieMa mprUuMHHOCTH B KBAHTOBOM MEXaHUKE U TUCKYC-
cuu Mexay bopom m DitHmreitHoM. KBaHTOBBIE CTaTUCTUKH, CUMMETpHUSl U ClUH. BakHeiimiue
MIPUJIOKEHUSI KBAaHTOBOW MEXaHUKU (B YaCTHOCTH, paboThl coBeTckux yuéHbiXx S. . Openxkens,
B. A. ®oka, JI. . Mangensmtama, U. E. Tamma, I'. A. T'amosa, JI. 1. Jlannay). OTkpblTHE KOMOU-
HannoHHOTO paccessHus cBera (Y. Paman, JI. M. Manaensmram, I'. C. Jlanacoepr). OCHOBHBIC 1I€H-
TPBl M HaydHbIe IIKOJBI OTeuecTBeHHOM (u3uku B 1920-1940-¢ rr. (mxomsr A. ®@. Modde,
J. C. PoxnectBenckoro, JI. 1. Mangensimtama, C. U. BaBunosa, JI. 1. Jlanaay u np.).

5.7. KBaHTOBas 3JE€KTPOJUHAMUKA, PEISITUBUCTCKAS] KBAHTOBASI TEOPUS IEKTPOHA U KBAH-
toBas Teopus nois (1927-1940-¢ rr.).

[IpoGnema KBaHTOBaHMS 3JIEKTPOMArHUTHOTO IMOJIS /10 CO3JaHMsl KBAaHTOBOM MEXaHHMKHU
(IL. Opendecr, II. debait, A. Ditnmureiin). KBantoBas teopus uznyuenus 1. lupaka. PenstuBuct-
ckue BosiHOBbIe ypaBHeHus (O. Ulpenunrep, O. Kneiin, B. A. ®ok, B. ['opznon).

VYpaBHenue /lupaka nus 2JI€KTpOHA, BKIIOYANOIIEE TEOPHIO CIUHA. J[MpakoBCKue TeopHs
“IBIPOK” W OTKpbITUE MO3uTpoHa. OOmias cxema MOCTPOCHMsSI KBAaHTOBOM TEOpUM TOJSA IO
B. I'eiizentepry u B. I[Taynu. CooTHoIIeHHE HEONpeaeaEHHOCTEN B KBAHTOBOW AJIEKTPOJANHAMUKE.
[Ipo6nema pacxoaumocteil u e€ pemienue B koHue 40-x rr. (P. ®eitHman u 1p.). DKCepUMEHTab-
HO€ MOATBEPKICHNE KBAHTOBOU JIEKTPOAMHAMHUKH.

5.8. ®u3uKa aTOMHOTO sifjpa ¥ JEMEHTApPHBIX YacTHIl (OT HEUTpoHa 10 Me30HOB). Kocmuueckue
JIy4H U YCKOPUTENH 3apspkeHHBIX yacTull (1930-1940-e 1r.).

1932 r. — pemwaronuii roa B pa3BUTUN (U3MKH siipa U JIEMEHTAPHBIX YacTHI] (OTKPBITHE
JIx. Yensukom HelTpoHa, runote3a [l. JI. UIBanenko u B. ['eif3enbepra o mpoToHHO-HEHTPOHHOM
CTPOEHHH S7pa, NEPBBIE SAEPHBIE PEAKIIUN C UCKYCCTBEHHO YCKOPEHHBIMHM IPOTOHAMHU U Ap.). DP-
¢dext BaBunoBa — YepeHkoBa, ero o0ObsICHEHUE U MOCIEAyIOlIee IPUMEHEHUE B sJIepHON (HU3UKe
(IL. A. Yepenkos, U. E. Tamm, U. M. ®pank — nepBast oreuectBeHHass HoOeneBckas npemus 1o
¢uszuke). Kocmuueckue myun. [lepsble yckopuTenu 3apskeHHbIX 4acTull. [IepBbie Teopun siepHbIX
cun (U. E. Tamm, B. I'eiizentepr, X. FOkaBa). OTKpbITHE CHJIBHBIX U CJIAOBIX B3aUMOJIEHCTBUMN
AJIEMEHTapHbIX 4YacTull. SnepHele Monenu. VckyccTBeHHas paguoakTHBHOCTh. Bo3snelicTBue
HelTpoHOB Ha sapa (O. @epmu, U. B. KypuaTtoB u ap.). Otkpsitue sigepuoro aenenus (O. 'an u
@. [Itpaccman, JI. Melithep u O. @puin), reopus aenenus bopa — [[x. Yunepa u S. . ®penxkens.
[Mpunuun asrodazupoku (B. W. Bekcnep, 3. Mak-Muinan) u pa3zpaboTka HOBOTO IOKOJEHUS
LIUKINYECKUX YCKOPUTEIIEH.

6. OcHOBHbIC JIMHUM PA3BUTHS COBPEMEHHOMN (PU3UKHU
(BTOpasi mojioBuHa XX B.)

6.1. AnepHoe opyxue u snepHbie peakTopbl. [IpobieMbl ympaBisieMoro TepMOSIECPHOTO

CUHTE3A.



[lenHas sinepHas peakuus AEIEHUS ypaHa U BBEJACHUE MOHATHS KpUTHUYECKOM Mmacchl. [lep-
BbI€ MHUIIMATUBBI O MPHHATUU TOCYAAPCTBEHHBIX MPOTPaMM I10 CO3JAaHHIO aTOMHON OOMOBI (AH-
s, CIIA, I'epmanns, CCCP). ITyck nepBoro simeproro peaktopa (CLIA, 3. @epmu, 1942). /IBa
OCHOBHBIX HAIPaBJIEHMs Pa3BUTHUS T'OCYJAPCTBEHHBIX SAEPHBIX NPOTpamMM: ITyTOHUBOE — C HC-
M0JIb30BAHUEM SIJIEPHBIX PEAKTOPOB; U YPAHOBOE — C HMCIOJIb30BAHUEM DPA3IECIUTEIBHBIX YCTaHO-
BoK. Co3/laHre aTOMHOW MPOMBIIIICHHOCTH M MEepBbIX aToMHBIX 00MO B CILA (1945) u CCCP
(1949) (mon pykoBonctBoM P. Onmenretimepa u M. B. Kypuarosa).

[Ipenpicropust ocBoeHus: TepMmosifiepHoil 3Hepruu. Co3maHue TEPMOSIEPHOIO OpPYKHUsl B
CIIA u CCCP. Atomnuas sHepretuka. IIpobnema TepmosepHoro cunre3a B Anriuu, CHIA u
CCCP. Pe3kuii pocT (U3NUECKUX HUCCIICAOBAHUH, BBI3BAHHBIA “SA€PHOI PEBONIONHMEN” B BOCHHOM
Jiesie, IPOMBIIUIEHHOCTH U 3HepreTuke. [lonutnueckue, conuanbHble U STUYECKUE ACIEKTHI “saep-
HOM peBositonuu” BO 2-1 nojoBuHe XX B.

6.2. ®u3nKa KOHACHCUPOBAHHOI'O COCTOSIHUS M KBAaHTOBAs! 3JIEKTPOHHUKA.

KBaHnToBass MexaHHMKa — TEOPETHYECKass OCHOBA (DM3MKH KOHJIECHCHPOBAHHOTO COCTOSHHS
(®KC) u kBanToBoit anektponuku (KD). 3onHas Tteopus. Meron kBazuyacTull. MarHuTHO-
pPE30HAHCHBIE SIBICHUS: JIEKTPOHHBIN nmapamarHutHeliil pezonanc (JIIP, E. K. 3aBoiickuil) u saep-
HBI MarHUTHBIN pe3oHaHc (IMP). UccnenoBanue noaynpoBOJHUKOB U OTKPBITHE TPAH3UCTOPHOTO
s dexra. Pusnka IBICHUNA CBEPXIPOBOIUMOCTH U CBEpXTeKydecTH. Teopus (a3oBBIX MEPEXO/IO0B.
I'eTepocTpyKTypHI.

Panuocnekrpockonuyeckue MpeanochlIki KBAaHTOBOM AeKTpoHUKU. Co3naHue Ma3epoB U
na3epoB. ®KC u K3 — BakHble UCTOYHUKU TE€XHUYECKHUX MPUIOKEHHUH (DU3UKU BTOPOI MMOJIOBUHBI
XX B. BozaeiictBue uaeit u meroioB ®KC u KD Ha cMexHbBIe 001acTH GU3UKH, XUMHUIO, OHOJIOTHIO
u MenuiuHy. OCHOBHbBIE Hay4dHbIe HEeHTpbI U mKoJbl B obnactu ®KC u KD. 3HaunTensHOCTh OTe-
4eCTBEHHOTO BKIaga B 00a HampasieHus (OKC — mxoma A. ®@. Modde, II.JI. Kanuna,
JI. [I. Jlanmay, K. U. Andépos u ap.; K3 — H. I'. bacos, A. M. IIpoxopos u ap.).

6.3. ®u3KKa BBICOKUX SHEPruii: Ha MyTH K CTAaHIAPTHON MOJIENH.

WNuTencuBHOe pa3BuTHE (U3MKH SJIEMEHTApPHBIX YACTHI] U BBICOKHX SHEPrHil, BHI3BAHHOE
YCIEIIHOH peanu3anueil HallMOHAIBHBIX SACpHO-0pY erHBIX mporpamm (1950-1960-¢ rr.). Co3na-
HUe OOJIBIIMX YCKOpUTENeH 3apspkeHHbIX yacTull. Kosutalepel M HakomuTenbHble Kojibha. Ily-
3BIPHKOBBIE KAMEPHI U IPYTUE CPEACTBA PErUCTPAIK YACTHII.

KBaHTOBast Teopus Mojst — TeOpeTHUYecKas OCHOBA (PM3UKHU dJIEMEHTapHBIX yacTull. dusnka
HEUTPUHO U Cal0bIX B3aumoaecTBuil. Konmenius kaauOpoBOYHOTO Mo U pa3paboTka Ha e€ oc-
HOBE IEPEHOPMUpPYEMbIX KBaHTOBOW xpomoauHamuku (KXJ[) (coBpeMeHHOro aHajiora TeOpHH
CWJIBHBIX B3aUMOJICHCTBHI) U €AMHON TEOPUHU FJIEKTPOCIA0BIX B3aUMOIEHCTBUH.

6.4. PenaruBuctckue actpousrka U KOCMOJIOTHUSI.

Teopernueckass ocHOBa acTpO(U3UKH M KOCMOJIOTUUM — 0O0Ias T€OpUsi OTHOCUTEIbHOCTH.
BonHa oTkpbITHII B acTpodu3uke 1 kocMoaoruu 1960-x IT., CBSI3aHHBIX C Pa3BUTHEM pajuoTese-
CKOIIOB, PEHTT€HOBCKON M TraMMa-acTpOHOMHUU. OTKpBITHE KBa3apoB; PEIMKTOBOIO H3IIy4YEHHUS,
MIOATBEPKIAOLIETO TUIIOTE3Y “ropsiuell BeeneHHON”; mynbcapoB, OTOXAECTBIEHHBIX C HEHUTPOH-
HBIMU 3BE3/1aMU. PEHTreHOBCKME 1 raMMa-TeJIeCKOIbl Ha UCKYCCTBEHHBIX cmyTHHKaxX 3emiu (MC3).
Pazputue ¢usuku u€puobix apip. Helitpunnas actponomus. MudusanuonHas kocmonorus. [Ipo0Gie-
Ma IpaBUTAlMOHHBIX BOJIH. ['paBuTanvonHsie auH3bl. [Ipobiaema ckpwiToil Maccsl. Kocmomnmornye-
CKHE MOJIEJH C A-YJIEHOM B ypaBHEHUAX DHHINTEHHA U KOCMHUUYECKUI BaKyyM.

7. 3akJII04UTEIbHAA YaCTh

OO0mas xapakTepuCTUKa KBAaHTOBO-PETSTUBUCTCKON KapTUHBI Mupa (mapagurma). Heperménnabie
npobnembl ¢u3uku B Hadaige XXI B. Ilpobnema eauHoit Teopun 4-Xx (GyHIaMEHTAIbHbBIX
B3anMo/ieiicTBuil. KBaHTOBas Teopus TpaBUTAIMH U CynepcTpyHBI. [Ipobrema rpsaaynx HaydHbIX
peBotoLnii B (hr3HKe.

5. dopma NpoOMe:KYTOUYHOH ATTeCTALMM: KaHAUIATCKUN IK3aMEH.

10



AHHOTAUUA TUCHHILIHHBI
«/HOCTpaHHBIH A3BIK»

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpagiennoctsb (mpoduiib) «Teopernueckast puznkar»

1. JIucumrumna « THOCTpaHHBIN S3BIK» OTHOCUTCS K 0a30BOM yactu Oj0ka b1.

2. llenbto ocBoeHUst TUCHMILUIMHBI «HOCTpaHHBIN S3BIK» sBiIAETCS (POPMHUPOBAHUE y ACHHU-
PaHTOB HEOOXOIMMOTO U CAAYM KaHIUAATCKOTO SK3aMEHA YpPOBHS 3HAHUH, YMEHHUU H
HaBBIKOB B O0JIACTH YTEHMsI, TOBOPEHUs, ayIUPOBaHUs, [1€PEBO/A, AaHHOTUPOBAHUs, pede-
pUpOBaHUs U IHUCbMA.

3. OOmas Tpy10eMKOCTh TUCIHUIUIMHBI COCTaBISIET 4 3aueTHhIX enuHull, 144 gaca.
4. CopepxaHue JUCIUILINHBL:

1. Buabl peyeBoil KOMMYHUKALMHA

1.1.I'o60openue. AcipaHT OJKEH BIAJETh MOATOTOBICHHON, a TaK)Ke HEMOATrOTOBIEHHOM
MOHOJIOTHYECKOW peYbi0, YMETh JeNaTh pe3ioMe, COOOIICHHMS, JOKIaJ HAa WHOCTPAHHOM S3BIKE;
JMAIOTUYECKON PEeUubl0 B CUTYaIUsIX HAyYHOTO, MPO(PECCHOHATBHOIO U OBITOBOTO OOIICHUS B Ipe-
JieIax U3y4YEeHHOTO SI36IKOBOT'0 MaTepraja U B COOTBETCTBUU C H30PAHHOU CIIEIUATIbHOCTBIO.

1.2.Ayouposanue. AcnupaHT JI0JHKEH YMETh MIOHUMATh Ha CIIyX OPUTMHAJIBLHYIO MOHOJIOTH-
YECKYIO M TUAJIOTUYECKYIO PeUb IO CIEIHATbHOCTH, OMUPAsICh HA U3YUYEHHBIN SI3bIKOBOM MaTepual,
(hOHOBBIE CTPaHOBEIUYECKHE U NMPOQPECCUOHANBHBIC 3HAHUS, HABBIKH S3bIKOBOM M KOHTEKCTYaJIbHOM
JOTAJIKH.

1.3.Ymenue. AcipaHT J0JDKEH yMETh YUTaTh, IOHUMAaTh M HCIOJIb30BaTh B CBOCH Hayd-
HOM pab0OTe OPUTHMHAIBHYIO HAYUYHYIO JIUTEPATYPY IO CHEIUAIBLHOCTH, OMUPAsSCh HA WM3YUYEHHBIN
S3BIKOBOM MaTepual, (OHOBbIE CTpaHOBEAUYECKHE U MPOodeCCHOHATbHbIC 3HAHUS U HABBIKU SI3bIKO-
BOM M KOHTEKCTYaJbHOM J0oraJku. BiageTs BceMu BUiaMu uyTeHUs (M3yvaroliee, 03HaKOMUTEIBHOE,
MTOMCKOBOE U TIPOCMOTPOBOE).

1.4.ITucemo. AciupaHT MOJDKEH BIAJETh YMEHHUSMHU MUCHbMA B MpeJenax W3yuYeHHOTO S3bI-
KOBOTO MaTepHalia, B YaCTHOCTH YMETh COCTaBUThH IJIaH (KOHCIEKT) MPOYUTAHHOTO, U3JIOKHUTh CO-
Jep’KaHue MPOYUTAaHHOTO B (popMe pe3rome; HamucaTth COOOIICHUE WM JOKJIaa MO TeMaM TpPOBO-
JUMOTO UCCJIEI0BAHMUSL.

2. SI3bIkOBOI MaTepuas

2.1. Buowt peuegbix Oeiicmeuii u npuemsvl 6e0eHUS OOULeHU

[Ipu oTOOpEe KOHKPETHOTO S3BIKOBOTO MaTepHania HEOOXOIUMO PYKOBOJCTBOBATHCS CIEHY-
OIUMU (YHKITMOHATBHBIMU KaTErOPHUSIMHU:

Ilepedaua paxmyanvrou ungpopmayuu: cpencrsa ohopMIICHHUs TOBECTBOBAHUS, OMMCAHMUS,
paccyXJIeHHsI, YTOUHEHHsI, KOPPEKIIMH YCIBIIIAHHOTO MU IMPOYUTAHHOTO, OMPEAEIICHUS] TEMBbI CO-
00IIIeHys, JOKIaaa U T.I.

Ilepedaua smoyuoHnanvholl  oyenku cooOujeHus: CPeACTBAa  BBIPAKEHHUS  oxo0pe-
HUSI/HEOTOOpEHUsI, YAUBICHUS, BOCXUIICHUS, PEMTOYTCHUS U T.]I.

Ilepedaua unmennekmyanbHblX OMHOWIEHUU: CPEICTBAa BBIPAKEHUS COTIACHS/HECOTIIACHS,
CITOCOOHOCTH/HECTIOCOOHOCTH ClIeNIaTh YTO-I1U00, BEIICHEHHE BO3MOXKHOCTU/HEBO3MOXKHOCTH Clie-
JaTh 4YTO-TM00, YBEPEHHOCTH/HEYBEPEHHOCTH TOBOPSIIETO B COOOMIAEMBIX UM (paKTaxX.

Cmpyxkmypuposanue ouckypca: ohOpMIICHHE BBEJCHUS B TEMY, Pa3BUTHE TEMbI, CMEHA Te-
MBI, TIOJIBEJICHHE HTOTOB COOOIICHUS, MHUIIMHPOBAHHE U 3aBEPIICHHE pPa3roBOpa, MPHUBETCTBHE,
BBIpKEHHE 0J1ar0JapHOCTH, Pa309apOBaHUs U T.11.;

BJIaJICHHE OCHOBHBIMH (OpMYJaMH JTHUKETa MPH BEACHUM TUAIOTa, HAYYHOU TUCKYCCHH,
MIPU TOCTPOEHUU COOOIICHUS U T.]I.
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2.2. ®onemuxa

WuTOoHamMoHHOe 0pOpMIICHHE MPEATIOKEHUS: CIOBECHOE, (ppa3oBoe M JIOTHYECKOE yaape-
HUS, MeJNOoJus, nay3auus; (OHOJIOTHYEeCKHE MPOTUBOIIOCTABICHUS, PEJIEBAHTHBIC JIJISI M3Y4aeMOro
A3BIKA: TOJITOTa/KPATKOCTb, 3aKPBITOCTH/OTKPBITOCTh TJIACHBIX 3BYKOB, 3BOHKOCTH/TIYXOCTh KOHEU-
HBIX COIJIACHBIX U T.II.

2.3. Jlexcuka

Jlekcrueckui 3amac COAroliero KaHIUIaTCKUN dK3aMEH JOJDKEH COCTaBUThL He MeHee 5500
JEKCUYECKUX E€AMHMI] C YYETOM BY30BCKOIO MMHMMYyMa M IHOTEHLMAJIBHOIO CJIOBaps, BKIOYast
npumMepHo 500 TepMUHOB TpoPHITHPYIOIEH CIIEITUaTLHOCTH.

2.4. I'pammamuxa

Anenutickuti A3v1K

[Topsimok cinoB mpoctoro mnpenioxeHus. Cl0KHOE MPENIoKEHUE: CI0KHOCOUMHEHHOE U
CIIO)KHOMIOIYMHEHHOE TpeuiokeHusl. COoro3bl U OTHOCUTENIbHbIE MECTOMMEHHMS. DIUITMITUYECKUE
npeuiokeHus. beccoroznbie mpuaaToyHbie. YoTpeOieHue JINYHbIX (JOpM TJarojia B aKTUBHOM U
naccuBHOM 3ajorax. CormnacoBanue BpeMeH. OyHKIMHM UHOUHUTHBA: HHOUHUTUB B QYHKIIUH MOJI-
JIeKAIIEero, onpeneneHus, oocroarenbcTBa. CHHTAKCHYECKHE KOHCTPYKIUU: 00OPOT «IOMOJTHEHHE
¢ "HOUHUTHBOMY» (OOBEKTHBIN NaACK ¢ MHPUHUTUBOM); 000POT «IOJIekKaIIee ¢ HHOUHUTHBOMY
(MIMEHHUTETBHBIN Ma/IeK ¢ MHPUHAUTUBOM); HHPUHUTHUB B ()YHKIIMHM BBOIHOTO YicHA; MHOUHUTUB B
cocTaBHOM UMeHHOM ckaszyemoMm (De + ung.) u B cocTaBHOM MOIaIbHOM cKazyemoM; (o6opot «for
+ smb. To do smth..»), CocnaratensHoe HakiIOHEHHE. MoaaabHbIE IJIAroyibl. MogaabHbIE TIAroJIbI
C IPOCTBIM U NEePPEKTHBIM UHPUHUTUBOM. ATPUOYTHUBHBIE KOMIUIEKCHI (LIETIOYKU CYIIECTBUTENb-
HBIX). DMpaTrdyeckue (B TOM YHCIIe HHBEPCHOHHbBIC) KOHCTPYKIUHU B opme Continuous mim nac-
CHBA; MHBEPTUPOBAHHOE MPUAATOYHOE YCTYNUTEIbHOE WM NPUYUHBI, ABOWHOE OTpullaHue. Me-
crouMenus, cioBa-3amectutenu (that (of),those (of), this, these, do, one, ones), cioxxHbie U apHbIe
COIO3bI, CPABHUTEIILHO-COMOCTABUTEIbHBIE 000POTHI (aS...as, not So...as, the...the).

Dpanyy3ckul A3biK

[Topsimox cioB mpocToro mpenioxeHus. CIoKHOE MPeaoKEHUe: CI0KHOCOUYMHEHHOE U
CJIO’KHOTIOTYMHEHHOE TIpeiokeHns. Coro3bl. YoTpebaeHne TUYHBIX (JOPM TJIaroJioB B aKTHBHOM
3anore. CornacoBanue BpeMmeH. [laccuBHast popma rnarona. Bo3BparHble riarossl B 3HaYSHUH Mac-
cuBHOM (opMbl. beznuunble KoHCTpyKUKU. KOHCTpyKIIMK ¢ MHGUHUTUBOM: avoir d + infinitif, étre
a + infinitif, laisser + infinitf, faire + infinitif. ~ Henuunsle popMsbl T1arona: UHGUHUTHUB HACTOS-
IIer0 ¥ MPOIMIEIIIEero BpeMEeH!; MHPUHUTUB, YIOTPEeOIseMBblii ¢ peasioraMu; UHQUHUTUBHBIN 000-
pot. Ilpuyactue HacTosIIEro BpeMEHH; MPUYACTHE MPOLIEIIIEr0 BPEMEHHU; IeeNpruIacTHe; CI0XK-
HO€ MPHUYACTHE IMPOIIEANIEr0 BpeMeHU. AOCONIIOTHBIN NMPUYACTHBIM 000pOT. Y CIOBHOE HaKIIOHE-
nHue. CocnararenbHoe HakiaoHeHue. CTeTeHn CpaBHEHUS MpHIaraTeIbHbIX U Hapeuuil. Mectonme-
HUS: JIMYHbIE, OTHOCHUTEIbHBIE, yKa3aTeJbHbIE; MECTOMMEHHE CPEIHEro poja /e, MECTOMMEHUS-
Hapeuus en u Y.

Hemeyxuii a3vix
[IpocTeie pacmpocTpaHEHHBIE, CIOKHOCOYMHEHHBIE M CIIOKHOMOJYMHEHHBIE TpeioxeHus. Pa-
MOYHast KOHCTPYKIIUS M OTCTYIIJICHHUS OT Hee. MeCTO M MOPSI0K CIOB MPUIATOYHBIX MPEIOKEHUH.
Co103bl U KOppemsIThl. beccoro3Hble NPUAATOYHBIE NPEUIOKEHHs. PacnpocTpaHeHHOE ompenee-
Hue. [lpuuactue | ¢ zu B pynkuuu onpenenenus. [Ipunoxenue. Crenenn cpaBHEHUs pUIaraTeib-
HBIX. YKa3aTelbHbIe MECTOMMEHUS B (YHKIIMH 3aMEHBI CYIIECTBUTENHbHOTO. OIHOPOIHBIE YIICHBI
MIPEJJIOKEHUST PAa3HOTO THIA. MIHQUHUTHBHBIE W TPHYACTHBIC OOOPOTHI B PA3IMUHBIX (PYHKITHSIX.
MonaneHbie KOHCTpYKIMHU Sein u haben + zu + infinitiv. MonanbHbIe r1arosibl ¢ UHGUHUTUBOM | 1
Il akTiBa u nmaccuBa. KOHBIOHKTHB ¥ KOHJWIIMOHAIUC B PA3IMYHBIX THUIAX MpeaiokeHuid. DyTy-
pyM | u Il B MomanbHOM 3HaueHHH. MojasbHble ciioBa. DYHKIIMU MMaccHBa U KOHCTPYKIMK Sein +
Partizip Il (cratuBa). TpexuIeHHBIH, IBYUJICHHBIH U OJHOWICHHBIN (Oe3mmuHbIi maccus). Couera-
HUS C MOCJIeTIOTaMHU, MPEJIOTaMU ¢ YTOUYHUTENIIMU. MHOTO3HAYHOCTh U CHHOHUMHUS COIO30B, TIPe/I-
JIOTOB, MECTOMMEHH, MECTOMMEHHBIX Hape4ywii U T.1. KOMMyHHKAaTHBHOE WICHEHHE TPEITIOKCHHUS
U CIIOCOOBI €T0 BBIPa)KEHHUS.

5. dopma NpoOMe:KYTOUYHOH ATTeCTALMM: KaHAUIATCKUN IK3aMEH.
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AHHOTAIUS AU CHUILIUHBI
«Ilemaroruka u CUXO0JIOTHS BbICIHIEH IIKOJIbD»

Hanpagaenue 03.06.01 ®usuka u actpoHOMUS
Hanpagiennoctsb (mpoduiib) «Teopernueckast puznkar»

1. Jducuurummna «Ilegaroruka ¥ NMCUXONOTHsI BBICIICH IIKOJBD» OTHOCUTCS K 00s3aTeNbHBIM
JUCLUUIIMHAM BapuaTUBHOW yacTH Osioka b1.

2. OCHOBHOM 1IeNBI0 OCBOEHUS AUCHMIUIMHBI «llemarornka v mcuxonorus BBICHICH IIKOJIBDY
ABJISICTCS MOJrOTOBKA K IPENOaBaTeIbCKON AEATEIbHOCTH, B TOM YHCIIE:
- (hopMupoOBaHHE NPEACTABICHUN 00 OCOOCHHOCTSAX MEAArOrHUECKON JAEATEIIbHOCTU B BBIC-
el MIKOoJIE;
- mpuoOpeTeHne 3HAHUW MO TEJAroruKe M TCUXOJIOTUU BBICHICH MIKOJBI: (POPMHUPOBAHUE
MOTHUBALMH YUYEHUS, yIPaBICHUE 103HABATEIbHOM 1A TEIbHOCTHIO 00YYarOIUXCS.
- U3y4YeHHE OOIMX MPUHIIUIIOB OpraHU3aluy y4eOHOro Mpoliecca B BbICIIEH IIKOJIE.

3. OOmas Tpy10eMKOCTh TUCIHUILIMHBI COCTaBIsIeT 3 3aueTHRIX eanHull, 108 gacos.
4. CopepxaHue JUCIUIUINHBL:

Tema 1: L]enu u 3a0ayu gvicuiell WKOIbL HA COBPEMEHHOM dmane.

TenneHUMU pa3BUTHS COBPEMEHHOTO BbICIIEro obpa3zoBaHusi B Poccum.

[Toxxobl K ompeesieH IO 1elieii oOpa3oBaHus: o0yueHue Kak (OpMUPOBAHUE OTIBITA; 00Y-
YeHHe Kak (OpMUPOBAHUE JINYHOCTU IIpoeccuoHara.

Mogens nudHOCTH TpodeccroHana: MpodeccHoHalbHasi HalpaBIeHHOCTh, MpPOQeccho-
HaJIbHBIA OMNBIT, MPOQECCHOHAIBHO-BAXHBIE KAueCTBA, WHIUBUAYAJIbHBIA CTUIb JESTEIBHOCTH.
Oransl GopMupoBaHUS MPOPECCHOHANA, TSN U 3a1a9u paboThl Ha Kax oM 3tare. Kimaccudukanus
METO0B O0YUYEHHSI U BOCIIUTAHUS B BY3e€.

HopmaTtuBHoe obecnieuenue o0pa3zoBaTeIHLHOTO MpoIiecca B BhIcHIeH mikoie. denepanbHbIi
rOCyJJapCTBEHHBII 00pa30BaTeNbHbIN CTAaHIAPT: €ro CTPYKTypa U CoJepkKaHUE.

Tema 2: Texnonozusn 3HaK080-KkoOHmMeKcmuo2o nooxooa A.A.Bepbuykoeo.

VYuyebHast pedarenbHOCTb. [IpoTuBopeunss yueOHOW M HPOQPECCHOHATBHON JEeSTETbHOCTH.
KonrtekctHoe o0yuenue. Mudopmarus u 3nanre. OCHOBHBIE IPUHITUITBI KOHTEKCTHOTO OOYYEHHUS.
Mozens JUHaAMHUYECKOTO JIBHKEHUS JIESTeIbHOCTH B KOHTEKCTHOM o0yueHMH. J[Ba 3Tamna u Tpu BU-
7a y4eOHOHM JesTeNbHOCTU: yueOHas NesATeNbHOCTh aKaJeMHUeCKOro THIa, KBa3UIpo(ecCHOHab-
Hasl JIeATeNIbHOCTh, Y4eOHO-TIpodeccuoHaIbHas NesTeNbHOCTb. [legarornueckiue TeXHOIOTUU KOH-
TEKCTHOTO 00y4eHMsI. AKTUBHbBIE METO/bl O0yUYEHUs: OOMEH BOIPOCAMH B MAJIbIX IpYyIaxX, aHATU3
CUTyalui MpoecCUOHATLHON AEATeNbHOCTH, KEHC-METO/I, I€JI0BbIE UIPhI, pa3padoTKa MPOEKTOB U
MUHU-TIPOEKTOB, B3aMMOJIEHCTBHE MOATPYII C paHOM POJIEBON ONpPEAEIeHHOCThIO, TUCKYCCUH, Je-
MOHCTpALUH C IPUBJIEYEHUEM CTYAEHTOB, COLUAIBHO-TICUXOJIOTHYECKUI TPEHUHT .

Tema 3: Momuewt yuenus.

Crpykrypa yueOHOI nesTenbHOCTH. KOHIenunu MOTHBAuKM y4eOHOU JesaTenbHOCTH. Bu-
JIbl MOTUBOB YYEHHMsI: T03HABATEJIbHBIE U COLMATbHbIE MOTHBEL. POpPMUPOBaHNE MOTHUBOB YUEHHUS.
MortuBanus Ha U3y4YeHHE TIpeIMeTa, MOTUBAIIUS Ha BBHITIOIHEHUE OTACTBHBIX 3alaHuil. MeTonuye-
CKHe€ MPUEMBI: CBSA3b C MPAKTUKON, OpUEHTAIIMsI Ha yCIeX, MPUHIUI BbIOOpa 3aJaHuii, CBS3b C ApY-
I'MMHU 00J1aCTSMU 3HaHUi, pa3bsiCHEHUE YUeOHBIX IeJIeH, JINYHOCTHAS U NMpo(decCHOHaNbHas 3HAUH-
MOCTb LI€JIeH, NCI0JIb30BaHNE aKTUBHBIX METOJIOB 00YUYEHMsI, METOIUYECKOE pa3HOoOOpasHe.

Tema 4: Ilcuxonoco-nedazozuueckue acnekmsl OpeaHU3AYUU yY4eOHOU 0essmelbHOCmU CIY-
0eHmoa.

Jlexuust kak opma yueOHOH IesTeNbHOCTH B BbIclIel mikoie. Buasl nekuuii. Jlekropckoe
MacTepCTBO. Y CIIOBUS MPEBpAIICHUs JIEKIIUN B UHTepakTUBHYI0. MMumx npenonasatesns. [lpakru-
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yeckue 3ausATus. opmel npoBeaeHus: ceMuHapoB. [Icuxonoro-negarornyeckue e CEMUHAPCKUX
3ansaTuil. Cemunap pedeparon. CemuHap 1o THIy Kpyryioro crona. [Icuxomoruueckue KOHTaKTHI €
ayJIUTOpUEi: TUYHOCTHBIN, SMOIIMOHATIBHBIN, T03HABATENbHBIA KOHTAKT. [Icuxonoruueckue 6apb-
€pbl, YCJIOBUS MpEOJOJIEHUsT OapbepoB. YUET MO3HABATEIBHBIX BO3MOXKHOCTEH CllylIaTeiei.
VYnpasiienue BHUMaHUEM ayAuTOpun. Bocnpusitue u nonnmanue yuyebHoro marepuana. Opranusa-
1Us 3aroMUHaHus. Pa3Butre MpinuieHus ctyZenToB. Opranuzanusi CaMOCTOSATENIbHONW paboTHI CTY-
neHToB: Gopmbl 1 MeToabl. DopMbl KoHTpoOJIs. [loHATHEe dOHIA OLIEHOUHBIX CPEJCTB U €ro paspa-
6oTka. Buel onienouHbIx cpencts. [IlpoBenenue 3a4€ToB U 5K3aMEHOB.

Tema 5: BocnumamenvHhas paboma

Ponw BocniutarensHo# paboThl co cTyaeHTaMu. [Icuxonornyeckas xapakTeprucTruKa CTy1eH-
YecTBa Kak COLMAIbHOW TPYIIBL: [IEHHOCTHBIE OPUEHTALMU, HHTEPECHl, MPOPECCHOHATbHBIC IJ1a-
Hbl. Bo3pacTHO-TICHXONOTrHYeCKue OCOOEHHOCTH CTyIeHTOB. [Icuxonmornueckue XapaKTepHUCTUKU
CTYJIEHYECKOW TpyIIIbIL.

Tema 6: YueObHo-meTonuueckas padora B BY3e

Meroandeckoe obecniedeHue ydeOHoro mporecca B BY3e. OcHoBHas oOpa3oBaTenbHas
nporpamMMa M ee CTpyKTypa. Y4eOHbIl mian. Paboyast mporpaMMa JTUCIMILIMHEI U €€ COJEpIKaHHE.
[IpoekTupoBanue u pa3paboTka pabOUMX MPOrpaMM TUCHUILUIMH. TEXHOJOTHH aHalln3a y4eOHOro
3aHATHSA. MeToanKa pa3paboTKy y4eOHBIX 3aHATHI.

Tema 7: Ha UTOroBOM KOHCYNbTalluu pa3OUpParOTCs BHIMOJHEHHBIE acMHUpAaHTaAMH 3a/laHus
JUISL CAMOCTOSITEIbHON pabOThI [0 TEMAaM JUCLUIUIMHBI (B TOM YHCJI€ U TECT JJIsl CAMOIIPOBEPKU T10
JTUCHUILIMHE), IPETogaBaTellb OTBEUAET Ha BOMPOCHI aCIIUPAHTOB.

5. @®@opMa NpoOMe:KYTOYHOI aTTeCTALMM: 3aYET.
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AHHOTAIMA TUCHUILIHHBI
<<3JI€KTPOHH06 oﬁyqe}me U JUCTAHIIUOHHBIC 06p330BaTeJIBHLIe TEXHOJOI'HN»

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpagiennoctsb (mpoduiib) «Teopernueckast puznkar»

1. JducuuruimHa «DIeKTpOHHOE 00y4YeHUE U JUCTAHLMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHI
OTHOCHUTCS K 00s3aTeIbHBIM AUCIHUILTHHAM BapUaTUBHOMN yacTu 60ka b1.

2. lleau ocBOEHUS TUCHHUILTHHBI
O3HakoOMJICHME C KOMIIBIOTEPHBIMH MeTojaMu  (opMUpOBaHHS HWH(OpPMAIMOHHO-
00pa30BaTeNbHON Cpebl M MPUMEHEHUEM 3JIEKTPOHHOTO OOYYCHUS M AUCTAHIIMOHHBIX TEX-
HOJIOTHUH

3. OOmas TpyJI0eMKOCTh AUCITUIUTMHBI COCTABIAET 3 3a4eTHBIC eaquHuUIIbI, 108 yacos.
4. ConeprkaHue TUCIUIUIHHBIL:

1. Uudopmanuonno-odpaszoBatenbHas cpeaa y4deOHoro mpouecca. dopMupoBaHHE MOHATHS
3JIEKTPOHHON MH(OpMaMoHHO-00pa3oBatesnbHol cpeapl. [Ipumensemslie Moaenu. MHpopmannon-
HO-00pa30BaTeNIbHOE MPOCTPAHCTBO, MOCTPOCHHOE C MOMOIIBI0 WHTETPAalMU HH(OpMAIMK Ha Tpa-
JULAOHHBIX W 3JIEKTPOHHBIX HOCHUTENSAX, KOMIBIOTEPHO-TEIEKOMMYHHKALIMOHHBIX TEXHOJOTHUSIX
B3aMMOJICHCTBHS, BKITIOYAIOIIEe B Ce0sl BUPTYyAIbHBIE OMOIMOTEKH, pacipeesieHHbIe 0a3bl TaHHBIX,
yueOHO-MEeTOJMUECKUEe KOMIUIEKCHI M PACHIMPEHHBIH anmnapaT IMAaKTUYECKUX OIX0/10B

2. KoMnbloTepHble TeXHOJOTMH B 00pa3oBaTe/ibHOM mpouecce. [I[puMeHeHNsT KOMITBIOTEPHBIX
TEXHOJIOTUH B oOpa3oBarenbHOM mporecce. KommbroTepHoe TectupoBanue. MHdopmarmonHoe
o0ecriedeHre ¥ WIUTFOCTPATUBHAS TOIEP)KKa 00pa3oBaTeNbHOTO Mpolecca. DIeKTPOHHbBIE 00yyYa-
IOLIHE CUCTEMBL. BUPTyalbHbIN NPaKTUKYM

3. DaeKTpOHHBIH y4eOHbI KOHTEeHT: kaHpbl. Kypcsl mis BY3oBckoro oopazoBanus. Kopnopa-
TUBHBIE Kypchl. Kypchl /Ui MOAEPKKN OYHBIX M.3a04HBIX TpeHUHTOB.Kypchl mupokoro npoduis
JUTst KoMmMepueckoit npoaaxku. Kypcerl ot BeH1opoB («OcHOBBI oToImiona) u ap.

4. CTpyKTypa 3JIeKTPOHHOI o0yuaromei cucrembl. CTpPyKTypa 3JIeKTpOHHON oOyuaromiel cu-
creMbl. COBPEMEHHOE COCTOSTHUE 3JIEKTPOHHBIX 00y4aromux KomIuiekcoB. [lapameTpsl, onpenens-
IOLME Ka4ecTBO cucTeMbl. [Ipumepsl peanuszanuu.

5. BupryaabHblii npaktukym. Bupryaneneiii npaktukym. Komnerorephsie cumynsaropsl. [lpu-
MEpBI peaTn3aluu.

6. CTpykTypa nmpHMeHeHUsI COBPeMEHHOW JJIeKTPOHHOH oO0yuaromeil cucremsl. CTpyKTypa
IIPUMEHEHHs COBPEMEHHOM 3JIEKTPOHHOM oOydvaromeil cuctembl. OOyuatomias Tpaekropus. Mero-
JIMYECKOE COIIPOBOXKICHHUE.

7. Pa3paGoTka 3JIeKTPOHHOro pecypca. PazpaboTka snekTpoHHOro pecypca. Ilonxoas! u cpesl.
CocraB komannabl. Odopmiienue. Co3nanne U MPUMEHEHUE OTIETbHBIX KOMIIOHEHTOB. Co3mgaHue
TUIEPTEKCTOBBIX TOKyMEHTOB. CrieHnanu3upoBaHHbIE CPEIBL.

8. CneumasmsupoBanHbie cpeabl. Moodle. WebTutor. Moodle — monyssipHas 00BEKTHO-
OpPMEHTUPOBAaHHAsA JMHAMHUEcKas oOydaromias cpela. YYacTHHKH 00pa30BaTENbHOrO Mpoliecca.
[Topor HOCTYImHOCTH ISl pa3IMYHBIX Ipynn. Buasl pecypcoB TEOPETHUECKON YacTH Kypca. Byl
pecypcoB npakTudeckoit yactu. Jloctyn k cucteme. PazpaboTka ucnosiabp3oBaHue 00pa30BaTeIbHBIX
pecypcos B cpeae Moodle. WebTutor — BO3MOKHOCTH TPUMEHCHHS.

5. dopMa NpOMe:KYTOUYHOM ATTeCTALMM: 3aUET.
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AHHOTALUSA AUCHHUILIHHBI
«Teopernyeckas pusuka»

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpagiennoctsb (mpopuiib) «Teopernueckas Guznkay

1. Jucrumumna «Teopetnueckas Gpu3nka» OTHOCUTCS K 00s3aTeIbHBIM JUCIUTUIMHAM BapHa-
TUBHOI yactu Oyioka b1.

2. Uenpio ocBoeHus: nuctuIuinHbl «Teopernueckas (u3mkay sBISETCA U3yUYE€HHE OCHOBHBIX
METOZOB TEOPETUYECKON (PU3MKHU, OTHOCIIUXCA K KBAHTOBOM TEOPUU OIS, acCTpOoPU3HKeE,
¢bu3nKe TBEpAOro Tea, THAPOAUHAMUKE U CMEKHBIM pa3JiesiaM.

3. OOmias Tpy10eMKOCTh TUCITUTUIMHBI COCTABIISACT 6 3a4eTHBIX eIUHUII, 216 JacoB.

4. CopepxaHue JUCIUIINHBL:

Ne i/ Pa3znen aucuMILIMHbI

1 Mexanuka

2. | Teopus momust

3. | DnexTpoarHaMUKa CIUIONIHBIX CPE

4, |MexaHuKa CIUIONIHBIX Cpe[ U (pr3mueckas KHHETHKA

5. KBanToBas MexaHuka

6. |Crarucruyeckas ¢pusuka

7 Pazoen ons cneyuanucmos

7.1 no meopuu meepoo2o mena

Teopm[ KOHACHCUPOBAHHOT'O COCTOAHUSA

7.2 1O Meopuu dNeMeHMapHbIX Yacmuy U u3uKe blCOKUX dHEP2Ull

KBanrtoBas Teopus nonen

5. dopMa NpOMeKYTOYHOH ATTeCTALMM: KaHJAUJIATCKUN IK3aMEH.
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AHHOTAIMA TUCHUILIHHBI
«KBaHTOBBIE nmpoueccsl B 3aMarHH4eHHOH I1a3Me»

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpagiennoctsb (mpoduiib) «Teopernueckast puznkar»

1. JIucumrmumna «KBaHTOBBIE MpOIlECCHl B 3aMarHUYEHHOM IIa3Me» OTHOCHUTCS K  paszeiy
JMCLIUTUIMHBEI IO BEIOOPY BapraTUBHOW yacTH Ooka b1.

2. llenbo ocBOEHUS TUCIUILIMHBI « KBaHTOBBIE MPOIIECCHI B 3aMarHUYCHHOH IJ1a3Me» SIBIISET-
Csl UI3y4YCHHE METOJIOB pacyeTa XapaKTePUCTHK AIEKTPOCIA0bIX U HECTAHIAPTHBIX MPOIIECCOB B
YCIIOBUSX aKTUBHOU acTpo(PU3UIECKON Cpelibl — B AJIEKTPOMATHUTHOM I10JI€ U CUJILHO 3aMarHu-
YEeHHOU I1a3Me.

3. OOmas TpyJI0eMKOCTh AUCITUIUTMHBI COCTABIISAET 5 3a4eTHBIX eauHMII, 180 yacos.
4. ConeprkaHue TUCIUIUIHHBIL:

Tema 1. IIpoueccsl paccesiHusi HSHTPHHO HA JJIEKTPOHAX M MO3UTPOHAX B YMEPEHHO CHJIBHOM
MATrHUTHOM I10JI€ M 3AMArHU4YEeHHOM I1a3Mme.

AMIUIMTYZa TIpoLEcca pacCesiHUsl HEUTPUHO Ha JIEKTPOHAX WU MO3UTPOHAX 3aMarHMYEHHOW IIa3-
Mbl. KMHeMaTH4ecKkuil aHainu3 HEUTPUHO-3JIEKTPOHHBIX IPOLIECCOB B IICEBJAOEBKIMAOBON THIIEp-
miockocty (0,3) ummnynbcHOro npoctpancTBa. Ciyyail CBEpXCHIIBHOIO MOJIS C JIEKTPOHAMU U T10-
3UTPOHAMU Ha OCHOBHOM ypoBHe Jlanmay. BeposTHOCTBH mporecca B3aUMOAEHCTBUS HEUTPHUHO C
IEKTPOHAMM M IO3UTPOHAMHM 3aMAarHUYEHHOM IUIa3Mbl, NIPOCYMMHPOBaHHasi IO COCTOSHUSAM
HavyajnbHbIX (pepMuOHOB. Ciyyail yMEPEHHO CHUJIBHOTO MOJS C 3JEKTPOHAMU M MO3UTPOHAMM Ha
IIPOU3BOJIBHBIX YpOBHsIX Jlannay.

Tema 2. Pacnag runoreTn4ecKod CKaJAsIPHOM (ICEBIOCKAJISIPHON) YaCTHIbI TEMHON MaTepHH
HA JIEKTPOH-TIO3UTPOHHYIO NIapy B CWJIILHOM MATHUTHOM I10J1€.

D¢ dexkTuBHBIA NarpaHXuaH B3aUMOJEUCTBUS CKAJIAPHON (TICEBIOCKAISIPHON) YaCTUIBI TEMHOMN
MaTEpUU C 3JIEKTPOH-TIO3UTPOHHBIM IOJIEM. AMIUIMTY/A Mpoliecca pachaaa TMIoTeTUYECKO cKa-
JSIPHOM (TICEBAOCKAIAPHOIN) YAaCTULIbI TEMHOW MaTEpUHU Ha AJIEKTPOH-TIO3UTPOHHYIO Mapy BO BHEI-
HeM MarHUTHOM mnose. Citydail CBEpXCHIIBHOTO TOJISI ¢ POXKASHUEM AJIEKTPOHA U MO3UTPOHA Ha OC-
HOBHOM ypoBHe Jlanaay. BeposTHOCTb pacnaga TMIOTETHUECKOW CKaJIIpHOM (IICeBIOCKAIPHOIN)
JaCTHUIIbI TEMHO MaTCpri Ha SJICKTPOH-TIOSUTPOHHYIO Iapy B CBCPXCUJIBHOM MArHUTHOM IIOJIC.
Cnyyall yMEpEHHO CHWJIBHOTO IOJS C POKICHUEM D3JIEKTPOHA M TMO3UTPOHA HAa IPOU3BOJIBHOM
ypoBHe Jlannay. BeposiTHOCTh pacrmazia THIOTETHYECKOM CKAISIPHON (TICEBIOCKATISIPHOM) YaCTHIIBI
TEMHOM MaTepuH Ha MIEKTPOH-TIO3UTPOHHYIO MIapy B YMEPEHHO CHJIBHOM MArHUTHOM IIOJIE.

Tema 3. Ilonck pemennii ypaBHenus /{upaka as 3apsiZKeHHOH YacTHIBI B 110J1¢ HHTEHCHB-
HOM 3JIEKTPOMATHUTHOM BOJIHBI.

@opMyIMpPOBKa U PELICHUE KBAJAPUPOBAHHOIO YPAaBHEHHUs Ul 3apsPKEHHON YaCTULBI B I10JIE DJIEK-
TPOMAarHUTHOW BOJHBL. Pemienne ypaBHeHus Jlnpaka s 3apsyK€HHON YacTHIIBI B I1OJIE MOHOXPO-
MAaTUYECKON HIEKTPOMATHUTHOMN BOJIHBI.

Tema 4. Ilouck pemennii 0600meHHOr0 ypapHenus Jlupaka nis HeHTPaJdbHON YacTHLBI €
AHOMAJILHBIM MATHUTHBIM MOMEHTOM B 10J1€¢ HHTEHCUBHOM 3JIEKTPOMATHUTHOM BOJIHBI.

O6006menHoe ypaBHeHue Jlupaka /Ui HEHTpaabHOW YacTUIIBI ¢ aHOMAJLHBIM MarHUTHBIM MOMEH-
TOM BO BHEIIIHEM 3JIEKTPOMArHUTHOM Mojie. DOpMyIupoBKa U PEIIEHUE KBAJAPUPOBAHHOTO YpaBHE-
HUS JJ11 HEUTPabHOM YaCTUIbl C aHOMAJIbHBIM MAarHUTHBIM MOMEHTOM B T0JIE€ 3JIEKTPOMarHUTHOU
BOJIHBI. Pemienne ypaBHenus Jlupaka s HEMTpaJIbHON YacCTUIBI ¢ aHOMAJIBHBIM MarHUTHBIM MO-
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MCECHTOM B IIOJIC MOHOXpOMaTquCKOﬁ BHCKTpOMaFHHTHOﬁ BOJIHBI.

Tema 5. Ilouck pemeHuii 00001IeHHOr0 ypaBHeHusl J(upaka 1isi HEMTPaJbHON YacTHUbI C
3JIEKTPUYECKHM JUNOJIbHBIM MOMEHTOM B 110J1¢ HHTEHCUBHOI 3JIEKTPOMATHUTHOI BOJIHBI.
O60061menHoe ypaBHeHue [lupaka juis HEHUTpandbHOW YACTHUIBI C AJIEKTPUUYECKUM JUIOIBHBIM MO-
MEHTOM BO BHEIIHEM JJIEKTPOMArHUTHOM mosie. DOpMynupoBKa U PELICHUE KBAaAPUPOBAHHOIO
YpPaBHCHUA OJIA HeﬁTpaHBHOfI YaCTHULBbI C SJICKTPUICCKUM AUIIOJIBHBIM MOMCHTOM B IIOJIC DJICKTPO-
MarHuTHOH BOJIHBI. Pemienue ypaBHenus J{upaka ais HEUTpaabHOM YaCTHIIBI C ANEKTPUUECKUM U~
MOJIbHBIM MOMEHTOM B I10JIe MOHOXPOMAaTHYECKOM 3JIEKTPOMAarHUTHON BOJIHBI.

Tema 6. Pacniag HeTPUMHO ¢ AaHOMAJIbHBIM MATHUTHBIM MOMEHTOM Ha 0oJjiee jJerkoe HelMTpu-
HO M (DOTOH B 10JIe HHTEHCUBHO 3JIEKTPOMATHUTHOMN BOJIHBI.

JlarpanxuaHn B3auMOJICHCTBUS HEUTPHHO ¢ (DOTOHOM 3a CYET MEPEXOAHOTO MArHUTHOTO MOMEHTA.
AMIUIMTY/a TIpoliecca pacrnaia HeHTpUHO Ha OoJiee Jerkoe HeHTPUHO U (POTOH Ha OCHOBE PELLICHUI
0000mmeHHoro ypaBHeHusl Jlupaka Juiss HEUTPAIBHON YaCTHUIIBI C SJIEKTPHUYSCKUM JTUTIOEHBIM MO-
MEHTOM B I10JI€ UHTEHCUBHOM 3JEKTPOMarHUTHON BosiHbL. CHEKTp U yrioBoe pacmpeaencHue ¢o-
TOHOB OT pacnaja HEUTPHUHO B II0JIE MHTEHCHUBHOW 3JIEKTPOMAarHUTHOM BOJHBI. [lomHas BeposT-
HOCTh Tpoliecca pacrajga HeUTpUHO Ha Oojiee JIeTKOe HEUTPUHO U (OTOH B MOJIE€ MHTCHCUBHOMN
3JIEKTPOMATHUTHOMN BOJIHBI.

Tema 7. [locTpoeHue mponaraTopa HeMTPAJIbHONH YaCTHUIBI ¢ AHOMAJBLHBIM MATHUTHBIM MO-
MEHTOM Ha OCHOBE TOYHBIX pelleHnid 00001IeHHOr0 YpaBHeHus J[upaka B 10J1e HHTEHCUBHOM
3JIEKTPOMATHUTHOM BOJIHBI.

dopMHUpoOBaHUE MATPUYHON CTPYKTYpHI MporaraTopa HEHTpaIbHOW YaCTUIIBI C AHOMAJIBHBIM Mar-
HUTHBIM MOMCHTOM IMYTEM NCPEMHOKCHUA TOYHBIX peHIeHI/Iﬁ 0606HI€HHOF0 YpaBHCHUA I[I/IpaKa B
[10JIE UHTEHCUBHOW 3JIEKTPOMAarHUTHOW BOJHBIL. 3aME€HAa CyMMHPOBAHHMS [0 UMITYJBCHBIM COCTOSI-
HUSM Ha UHTETPUPOBAHUE 110 MPOCTPAHCTBY MMITYJILCOB. BBEeIEeHHE NOMOIHUTENBHOTO HHTEIPUPO-
BaHus 1o 0-kommoHeHTe u noctpoeHue Pypre-oOpasza nmpomaraTopa HEHTPaTLHOM YaCTHUIIBI C aHO-
MaJIbHBIM MarHUTHBIM MOMEHTOM B II0JI€ MHTEHCHBHOU BJIGKTpOMaFHHTHOfI BOJIHBI. HOCTpOCHI/Ie
rponararopa HeUTpaJbHOM YaCTUIbl C aHOMAJIbHBIM MATHUTHBIM MOMEHTOM B 10JI€ MOHOXpOMAaTH-
YECKOM 3JIEKTPOMArHuTHOW BOJIHBI.

Tema 8. IlocTpoeHue nmponmaraTopa HeMTPaJbHON YACTHLBI € JJIEKTPHUYECKHM JAUIOJbHBIM
MOMEHTOM HA OCHOBE TOYHBbIX peunieHuii 00001IeHHOro ypaBHeHusl /lupaka B 1moJie HHTEeHCUB-
HOM 3JIEKTPOMATHMUTHOM BOJIHBI.

DopMUpPOBaHUE MATPUYHOM CTPYKTYPHI IPOIIararopa HEMTPAIbHOM YaCTHULIBI C JIEKTPUUECKUM JIH-
MOJIbHBIM MOMEHTOM TTyTEM NMEPEMHOKEHHS TOUHBIX PEIICHH 00001IeHHOr0 ypaBHeHUs [{upaka B
110JIE UHTEHCUBHOW 3JIEKTPOMAarHUTHOW BOJHBIL. 3aME€HAa CyMMHMPOBAHMS [0 UMITYJIBCHBIM COCTOSI-
HUSIM Ha UHTETPUPOBAHUE MO MPOCTPAHCTBY UMITYJIHCOB. BBEEHNE JOMOJIHUTEIBHOTO HHTETPUPO-
BaHus 1o 0-koMIoHeHTe u nocrpoenne Oypre-o0paza mponararopa HeHTPaTbHOM YACTHIIBI C DIICK-
TPUYECKUM JTUMOJbHBIM MOMEHTOM B T0JIE HHTEHCHUBHOMW 3JIEKTPOMAarHUTHOW BOJIHBL. [locTpoeHue
IponaraTopa HEUTPAJIbHON YAaCTUIIBI C JIEKTPUUECKUM JTUIIOJIBbHBIM MOMEHTOM B I10JIE MOHOXpOMa-
THYECKOW 3JIEKTPOMArHUTHON BOJIHBI.

5. dopMa NpOMe:KYTOUYHOM ATTeCTALMM: 3aUET.
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AHHOTAIMA TUCHUILIHHBI
«KBanToBas XpoOMOJUHAMUKA M KCCTKHE NPOHECChI MIPU BBICOKHUX JHEPTUAX»

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpagiennoctsb (mpoduiib) «Teopernueckast puznkar»

1. Jucuuruimna «KBaHTOBas XpoMOJMHAMUKA M KECTKHE MPOLECCHI IPH BHICOKUX SHEPTHUAX)
OTHOCHUTCS K pa3Jieny AUCHHUILUINHBI TI0 BBHIOOPY BapraTHUBHOW YacTh Oyoka b1.

2. llenpto ocBoeHUS AUCHMILTUHBI «KBaHTOBas XpOMOJIMHAMHUKA M JKECTKHE IMPOIECCHI TpU
BBICOKHX SHEPIUsAX» SBJISIETCSA U3yYEHHUE METOJ0B pacyeTa CEUYCHHI MPOIECCOB B aIPOHHBIX
CTOJIKHOBEHUSIX C UCIOJIH30BAHUEM MAPTOHHBIX (DYHKIIUH pacrpeaesieHus] KBApKOB H TIF00-
HOB.

3. OO0was TpyA0eMKOCTh IUCHUIUIMHBI COCTaBISIeT S 3a4eTHhIX equHuIl, 180 yacos.

4. CopepxaHH€ TUCIUIIAHBL:
Tema 1. I'iry0oko Heynpyroe paccesiHue JIeNITOHOB HA HYKJIOHAX.
Kunemaruka riry0oKo HEYNpyroro paccesiHusl JENTOHOB Ha HykJoHax. CeueHue riy0oko Heynpy-
rOro paccessHus JENTOHOB Ha HYKJIOHAX U CTPYKTYPHBIE (PYHKITHH.
Tema 2. [IapTOHBI M NAPTOHHBIEC PYHKIUN pacnpeaeeHus
[Tonstue mapToHoB. PaccesiHue JIeNTOHOB Ha KBapkax Kak Ha nmaproHax. [lapronnsie pyHkmu pac-
IIpe/ieJIeHHs] KBapKOB U IJIIOOHOB B HyKJIOHaX. [IpencraBienue ceueHus riryOoKo HEYNpyroro pac-
CestHUS JIETITOHOB Ha HYKJIOHAX 4Yepe3 CeUeHUE paccesHus Ha MapTOHAX U MapTOHHBIE (QYHKIUU

pacrpeesieHusl.

Tema 3. CeueHUs1 KOHKPETHBIX MPOLIECCOB B A/IPOHHBIX CTOJIKHOBEHUSIX
Posxjienre x4~ -niap B MPOTOH-aHTUIIPOTOHHBIX CTOJIKHOBEHHUSX.

Posxxenue x4 -niap B MPOTOH-IIPOTOHHBIX CTOJIKHOBEHHUSX.
PoxieHre HOBBIX YacTUI] IPOTOH-IIPOTOHHBIX CTOJKHOBEHUSX.

5. dopma NpoMeKyTOYHON aTTeCTALMM: 3a4eT.
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AHHOTALUSA AU CUHUILIMHBI
«H30paHHbIe Iponecchl KOCMOPU3NKN»

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpagiennoctsb (mpoduiib) «Teopernueckast puznkar»

1. Jucumrumna «/30panHbie mporeccsl KOCMO(U3UKN» OTHOCHTCS K pa3zeily JUCIUIUINHBI
1o BIOOpY BapuaTUBHON yacTH Oioka b1.

2. lenbto ocBoeHUs AUCUUIUINHBI «/30paHHbBIE MPOLIECCH KOCMO(MU3UKIY SBISCTCS U3yUCHHE
IIPOLIECCOB HEUTPUHHOTO M3JIy4EHUs IPU B3PBIBE CBEPXHOBOM C KOJUIANICOM LICHTPAJIBHON
4acTU U IPOLECCOB HEUTPUHHOIO OCThIBAaHUSI HEUTPOHHBIX 3BE3].

3. OOmas Tpy10eMKOCTh JTUCIMIUIMHBI COCTABIISIET 4 3aueTHbIe eANHUIBI, 144 daca.
4. CopepxaHue JUCIUILINHBL:

Tema 1. CTpyKTypa HETPOHHBIX 3Be3]

OCHOBHBIE CBEICHUSI O CTPOCHUU HEUTPOHHBIX 3BE3/.

[ImoTHOCTH, TemmepaTypbl 1 XMMUUYECKHUE MOTEHUMAIBI YACTUL] BO BHYTPEHHEN KOPE, BHEIIHEM U
BHYTPEHHEM SIIp€ HEUTPOHHBIX 3BE3/I.

[T10THOCTH BemIeCcTBa M XUMUYCCKUH MOTCHIIMAT JJIEKTPOHHOTO ra3a, Kak (yHKIUS TITyOHHBI KOPBI
HEUTPOHHOM 3BE3/bI.

CBepXIJIOTHOE BEIIECTBO BHYTPEHHETO si/Ipa HEUTPOHHBIX 3Be311. Monens Baneuku.

MexaHu3Mbl F€HEPALMK CUJIBHBIX MArHUTHBIX MOJIEH B HEUTPOHHBIX 3BE3/aX.

Tema 2. B3pbIB CBEpXHOBO# € KOJJIANICOM HEHTPAJbHOMH YacTH

OcHOBHBbIE CBE/IEHUS O B3pbIBE CBEPXHOBOM € KOJJIAIICOM LIEHTPAJIBLHOMN YacTH.
OcHOBHBIE CTauU B3pbIBa CBEPXHOBOH C KOJUIAIICOM LIEHTPAJILHOM YacTH.

Ponp HENTPUHHBIX IPOLECCOB AJIA KaXKI0M U3 CTa Ul B3PbIBA.

OCHOBHBIE XapaKTEPUCTUKU HEUTPUHHOTO U3JIyUYEHUS IIPU B3PBIBE.

MexaHu3Mbl TeHepalii CUIbHBIX MArHUTHBIX TOJIEH Ha CTaJNsSX B3phIBa CBEPXHOBOM.

Tema 3. IIpambie URCA-nponecchl n3jiydyeHus: HEHTPUHO B HEHTPOHHBIX 3Be31aX U BHYTPEH-
HeH 000J109Ke CBEPXHOBOH

[Tpsimbie URCA-miporiecchl Ha HYKJIOHAX B YCJIOBHUSX BHYTPEHHETO si/[pa HEUTPOHHOM 3BE3IbI.
bera-paBHOBecuE, HEPABEHCTBO TPEYTOJIBHUKA.

Brraucnienue HeiiTponHoi ceetumoctr B psiMbix URCA-Tiporieccax Ha HyKJIOHAX.

Boruucnenue HeltpunHoi cBetuMmocTH B npsmMbix URCA-mpoueccax Ha KBapkaxX B YCIIOBHSX
CBEPXIUIOTHOTO $/Ipa HEUTPOHHOU 3BE3/IbI.

Brruucnenue neltpunHbix cserumocteit B URCA-iporieccax Ha HYKJIOHaX B YCIOBHUSIX BHYTpEH-
Hel 000JI0YKH CBEPXHOBOM.

Tema 4. IIpouecchl u3J1y4eHUs1 HEUTPHMHO B CHIIBHOM MAarHMTHOM 110J1€

Marpuia mioTHOCTH 3apsKEHHOTo (PepMUOHA B IIOCTOSSHHOM OJJTHOPOAHOM MAarHUTHOM IIOJIE.
Brranciienue KBagpaToB S-MaTpHUYHBIX DIIEMEHTOB MPOIECCOB HEUTPUHHOTO M3ITyUSHHsS B TEXHUKE
MaTpULbI INIOTHOCTH.

CBeTMMOCTB B IPOLIECCE HEUTPUHHOTO CUHXPOTPOHA B CHJIBHOM MarHUTHOM IIOJI€.

Heitrpunnas ceetumocts B pssMbix URCA-miponieccax Ha KBapkax B CHIIBHOM MarHUTHOM TIOJI€.

5. ®opMa NpoMeKYTOYHOM aTTeCTAllMU: 3aUeT.
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AHHOTALUSA AU CUHUILIMHBI
«IPppexTsl HOBOM GUIUKHU HA AAPOHHBIX KoJUIalaepax»

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpagiennoctsb (mpoduiib) «Teopernueckast puznkar»

1. Jucummmna «2¢QeKTsl HOBOH (HU3MKU HA apOHHBIX KOJUIaiaepax» OTHOCUTCSA K paszeiy
JTMCLUUIUIAHBI TIO BEIOOpPY BapuaTUBHOW yacTH Oioka b1.

2. Lenbto ocBOCHUST TUCHUTUTMHBI «()(eKTh HOBOM (U3UKM Ha aJlpOHHBIX KOJUIAAepax» siB-
JIIETCS 3HAKOMCTBO ¢ BO3MOXHBIMH paciupenusiMu Ctangaptaoid Moaenu (CM) anekTpo-
c11ab0ro M CHJIBHOTO B3aMMOJACHCTBUI M M3YYEHHE BO3MOXHBIX MPOSBICHUN HOBOH (DU3UKU
B HACTOSIILUX U OyAyIIUX SKCIIEPUMEHTAX HAa aJPOHHBIX KOJUIaiiepax.

3. OO6miast TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 4 3a4eTHbIe eAMHUIBI, 144 Jaca.
4. ConepkaHue TUCIUIUIHHBIL:

Tema 1. O030p ocHOBHBIX pacmiupennidi CtanaapTHoit Moaeau 3/1eKTpocjadoro u CHJIbHOI0
B3anMMOAeHCTBUI

OcHoBuble 4yepThl CTanmapTHOM Mojenu 31aeKTpocinadoro M CUIbHOro B3auMoaencTBuid. Jleso-
IpaBoO-cUMMeETpHUHOE paciiuperne CM 31eKkTpocaadboro B3auMoIeHCTBHS U €r0 OCHOBHBIE Ipej-
ckazanus. CynepcummerpuyHoe paciupenrue CM u ero xapakTepHble npejckasanus. Jpyrue Bo3-
MO>KHbIE paciuupenus CM.

Tema 2. YeTbIpexnBeToBasi CHMMETPHSI KBAPKOB U JIENITOHOB

UYeTblpex1BeToBass CAMMETPUS KBAPKOB U JIENTOHOB KaK OCHOBA OJHOTO M3 BO3MOKHBIX pacIIMpe-
Huit CM. MuHuMalibHas MOJIENb C YETHIPEXI[BETOBOW CHUMMETPHUEN KBAapKOB U JIEITOHOB, (hepMu-
OHHBIA U KaTMOPOBOYHBIN CEKTOPHI MoAeau. CKalApHBIA CEKTOP MOJENH, CTAHJApTHBIA XUITCOB-
CKUl 1yOneT, HOBbIE CKaJIsipHbIE AYOJIEThl B MUHUMAJIBbHON MOJIETIHN C YETHIPEXIIBETOBON CUMMET-
pHUEH U UX XapaKTEepHBIE CBOWCTBA.

Tema 3. Bo3MoxkHBIC JIKCIEPHMEHTAJIbHbIC IPOSBJICHHS 4YeTHIPEXUBETOBOH CHMMeETPHH
KBApPKOB U JIENITOHOB

Bxaipl 1€NTOKBapKOB B JIENTOHHBIE Paciia/ibl ICEBJOCKAIIPHBIX ME30HOB U TEKYILIME OTpaHUye-
HUS HA MaccChl BEKTOPHBIX JIENTOKBAPKOB.

Bxnanel ckanspHbix 1y0aeToB B S-, T-, U- mapameTpsl paialliOHHBIX MIOIPABOK U COOTBETCTBY-
IOLIME OTPAHUYEHUS Ha MAcChl CKAJISIPHBIX 1y0JIeTOB.

Ceuenust pokJIeHHUS 1yOJIE€TOB CKAJIPHBIX JIENTOKBAPKOB M CKAJIIPHBIX TIFOOHOB B IPOTOH-
IIPOTOHHBIX CTOJKHOBEHUAX Ha bonbimom Anponnom Kosnaiinepe.

Bxnan okTeTa ckansipHBIX INIFOOHOB B CEUEHHUE TAPHOTO POKICHHUS t-aHTH t-KBapKOB

B NIPOTOH-TIPOTOHHBIX CTOJKHOBEHUsAX Ha bospmoM AnponHom Komnaiinepe u Tekymue orpaHuye-
HUS HA MacChl CKaJIIPHBIX TJIFOOHOB.

5. dopMa NpOMe:KYTOUYHOM ATTeCTALMM: 3aUET.
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AHHOTAIMA TUCHUILIHHBI
«Pusnveckas KHHETHKA MOJYIIPOBOAHHUKOB)>

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpagiennoctsb (mpoduiib) «Teopernueckas Guznkay

1. [ucummmnua «®usndeckas KWHETHKA MOJTYHNPOBOJHUKOB» OTHOCHUTCS K pasfeiy IHCIHU-
IUTMHBI TI0 BEIOOPY BapraTUBHOW yacTH Ooka b1.

2. llensMu ocBOeHUS AUCHUILTHHBI (MOayIs) Du3ndeckass KHHETHKA MOJTYITPOBOIHUKOB_SIBIISI-
10Tcs: (OPMUPOBAHUE Yy ACUPAHTOB CIIOCOOHOCTH K MPUMEHEHHUI0 MaTeMaTuyecKoro armrma-
para GU3NYECKON KUHETHKH ISl TCOPETHUSCKOTO OMUCAHUS INEKTPUUECKUX, ONITUYECKUX U
rajJbBaHOMArHUTHBIX CBOWCTB METAJUIMYECKHUX U MOIYIIPOBOJHUKOBBIX HAHOMATEpUAJIOB.

3. OO0mas Tpya0eMKOCTh JUCIIUIUIMHBI COCTABIISIET 4 3a4eTHBIE eAMHUITBI, 144 Jaca.
4, ConeprkaHue TUCIUIUIMHBL:

1. CraTucTuka HoCHTe /el 3aps/ia B MOJYNIPOBOAHUKAX U MeTa/Iax.
1.1. Cratuctuka HocuUTENeH 3apsja B MOJYNPOBOJHUKAX M MeTauiax. DyHKuus pacnpeseneHus
®epmu-/upaka.
1.2. CunbHO BBIPOKICHHBIHN 3JIEKTPOHHBIH T'a3.
1.3. HeBbIpokI€HHBIN IEKTPOHHBIN Ia3.
2. Kunernyeckoe ypapHeHne bobiMana 118 HeBBIPOKACHHOI0 3JICKTPOHHOIO ra3a.
2.1. YpaBHenue bonbpiimana B mpuOIMKEHUN BPEMEHHU PETaKCcalluy.
2.2. Bpems penakcaluu Ipy paccesHUN HOCUTEIEH TOKa Ha MOHAX MIPUMECH.
3. Kunernuyeckoe ypapHenne boabiMana 115l 3JIEKTPOHOB B KPHCTAJLIE.
3.1. Kunetnueckoe ypaBHeHue bonbiimana uist 371€KTPOHOB B KpUCTaJLIE.
3.2. YcaoBusi IpUMEHUMOCTH KHHETHYECKOTO YPaBHEHUS.
4. HepaBHoBecHast pyHKIMs pacnpenesieHus.
4.1. Ompenenenue HEpaBHOBECHOW (DYHKLIMHU pacupefeNeHHs JUIsl 3JEKTPOHOB MPOBOJAMMOCTH B
ciydae chepruIecKu-CHMMETPUIHON SHEPTETHUECKOM 30HBI.
4.2. OnpeneneHre HEpPaBHOBECHOW (YHKIMU pacHpeieseHHs i AbIPOK B cilydae chepuuecKu-
CUMMETPUYHOU DHEPIE€TUUECKON 30HBI.
5. Kunernueckue npoueccol (ABJeHHSA NEePeHOCA) B MOJYNPOBOAHUKAX. JJIeKTPUYECKUH TOK.
JIEKTPONPOBOIHOCTD.
5.1. DneKTpu4ecKHil TOK B HEBBIPOKAECHHBIX MOIYIIPOBOJHUKAX C IPOCTOW 30HHOU CTPYKTYpOH
5.2. DNeKTpOonpoOBOIHOCTh HEBBIPOKIEHHBIX MOJIYIIPOBOJHUKOB C IPOCTOM 30HHOIN CTPYKTYPOH.
6. 'anbBaHOMaruuTHbIe siBjeHus. Jddext Xosuia.
6.1. I'anmpBaHOMAarHUTHBIE SIBJICHMSI B HEBBIPOXKJIEHHBIX IOJIYNPOBOAHHMKAX C IPOCTOM 30HHOMN
cTpykTypoil. DddexT Xosna B mOTymIpOBOIHUKAX N-THUIIA MPOBOJUMOCTH.
6.2. ekt Xomia B MOIyIPOBOJHUKAX CO CMELIAHHBIM THIIOM IPOBOAMMOCTH.
7. 'aibBaHOMATrHUTHBIE ABJIeHUA. MaruerocnporuBjieHue
7.1. T'anbBaHOMAarHUTHBIE SBJIICHHWS B HEBBIPOXKIACHHBIX IMOJYIPOBOJHUKAX C IPOCTOM 30HHOU
CTPYKTypoOil. MarHeToConpoTHBIEHUE B MOIYIIPOBOAHUKAX N-THUIIA TPOBOAUMOCTH.
7.2. MaraeToconpoTHUBIIEHUE B MOJIYIIPOBOJHUKAX CO CMEIIAHHBIM THIIOM ITPOBOJUMOCTH.
8. TepmosiiekTpuyeckne siBJICHUA.
8.1. TepMOMarHuTHbIE SABJIEHUS B HEBBIPOXKIEHHBIX MOJYNPOBOJHUKAX C IPOCTOW 30HHOM CTPYyK-
TYpOH.
8.2. TepMO3IIEKTPOABIKYIIIAS CHIIA.
8.3. Dddexr Tomcona u s3pdexr [lenbrhe.
5. @opMa NpoMeKYyTOUHOM aTTeCTALMU: 3a4eT.

22



AHHOTAIMA JUCHUILIHHBI
«sIBeHun MmepeHoca B MaTepuajgax HAHOIJICKTPOHUKH

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpagiennoctsb (mpoduiib) «Teopernueckas Guznkay

1. JucnunimHa «SIBneHus nmepeHoca B MaTepuanax HaHOIJIEKTPOHHKH» OTHOCHUTCS K pasziery
JTMCLUUIUIAHBI IO BEIOOPY BapraTUBHOU vyacTH Oioka b1.

2. llenbro OCBOEHUS TUCIHILIMHBI «SIBJICHUS TepeHoca B MaTepraiaX HaHODJIECKTPOHUKIY SIB-
JsieTcs U3y4eHHe KMHETHUECKUX MPOLIECCOB MEPEHOCA B TBEP/bIX TelaX, B TOM YUCIE B 00-
pas3nax, JTUHEHHBI pa3Mep KOTOPBIX CPaBHMM HWIJIM MEHbIIE JUIMHBI CBOOOIHOTO mpobera
HOCHUTeJIeH 3apsaa B MAaKPOCKOIMYECKOM 00pasLe.

3. OOmas Tpy10eMKOCTh JUCITUIIIMHBI COCTaBIsET 4 3a4eTHBIC eAUHUIIBI, 144 yaca.

4. CopneprxaHue JUCLUIUIMHBL:
Tema 1. BoicokoyacTOTHAS 3J1eKTPONPOBOAHOCTH TOHKOH MPOBOJIOKH

1.1. BausHue xapakTepa MOBEPXHOCTHOTO PACCESHMSI HOCUTENEH 3apsiia Ha KHWHETHYECKHE MPOLieC-
Cbl. MoJIe)Tb KHHETHYECKUX IpaHnYHBIX yeioBuid Dykca u Coddepa.

1.2. BblcokouYacTOTHasl 3JIEKTPONPOBOJHOCTh TOHKOW IMJIMHIAPUYECKOM IMPOBOJIOKH W3 MeTaia
IIPU IIPOU3BOJILHOM COOTHOIIEHUH MEX1Y JAJIMHON CBOOOAHOrO mpodera HocuTenel 3apsijia u paiau-
YCOM IONEPEYHOI0 CEUEHUSI TPOBOJIOKH (pELIEeHUE KHHETHUECKOH 3a7aun).

1.3. Beicoko4acTOTHas 3JIEKTPOIIPOBOJTHOCTh TOHKOW IMJIMHIPUYECKON MOITYNPOBOAHUKOBOM MPO-
BOJIOKH M3 METaJljla MPU MPOU3BOJILHOM COOTHOILIEHUH MEXIY JAJIUHON cBOOOJHOrO nmpobera Hocu-
TeJel 3apaa U paaryCcoM MONEPEYHOro CeYEHUs IPOBOJIOKH (pellieHne KHHETUUECKOH 3a1aun).
Tema 2. MarderoconpoTuBJ/ieHHe TOHKOI MPOBOJIOKHU
1.1. HaxoxxneHue HepaBHOBECHOM (DYHKIMM paclipelieleHus] HOCUTENeH 3apsija IMyTeM pelieHus
KMHETUYECKOTO YPaBHEHHUS € yueToM T (y3HO-3epKaIbHBIX TPaHUYHBIX yciIoBUN DyKca.

1.2. BbICOKOYaCTOTHOE MarHeTOCOIIPOTUBIEHUE TOHKON LIWJIMHAPUYECKONW IPOBOJIOKK M3 METalla
B IIPO/I0JIHOM MarHUTHOM I10JIe (peleHrne KUHETHUECKOH 3a1aun).

1.3. BpicOoKO4acTOTHOE MarHeTOCONPOTUBIEHUE TOHKON MMJIMHAPUYECKOW IMOIYNpPOBOAHUKOBOM
IIPOBOJIOKH B ITPOJIOJIBHOM MarHUTHOM IIOJIE.

Tema 3. Boicoko4acTOTHAS 3J1eKTPONPOBOJAHOCTH TOHKOIO CJIOSI

1.1. HaxoxxneHue HepaBHOBECHOW (PyHKIMU paclpeieseHuss HOCUTEIEeH 3apsja MyTeM pelleHus
KMHETHUYECKOTO YpaBHEHHUs C ydeToM Ju(@y3HO-3epKaIbHBIX I'PAaHUYHBIX YCIOBHUH UIs Cilydas
OJIMHAKOBBIX KOA(PPUIIMEHTOB 3epKaJIbHOCTU TOBEPXHOCTEH CIIOSL.

1.2. Beicoko4acTOTHasl 3J€KTPONPOBOJHOCTh TOHKOTO METAJUIMUECKOIO CJI0s MPU IPOU3BOJIHLHOM
COOTHOILIEHUH MEXIy JUIMHOM cBOOOAHOrO mpolera HocuTenel 3apsaa M TOJNLIMHOM cios (pere-
HUE KUHETHUYECKOM 3a1a4n).

1.3. Beicoko4acToTHast 3JIEKTPONPOBOJHOCTh TOHKOTO MOJYTPOBOIHUKOBOTO CJIOSI IPU MPOU3BOJIb-
HOM COOTHOILICHMH MEXIy JJMHON CBOOOJHOrO npobera HOCHUTENEH 3apsiia W TOJIIMHOW CIos
(pemieHe KUHETUYECKOM 3a0a49H).

Tema 4. MarseroconpoTusJ/IeHHEe U NOCTOSTHHAsE X0J171a TOHKOIO CJI0SI

1.1. HaxoxxneHne HepaBHOBECHOM (DYHKIIMM pacripelieieHUs] HOCUTENeH 3apsijia MyTeM pelieHus
KMHETUYECKOT0 YpaBHEHHS ¢ yueToM auddy3HO-3epKaIbHBIX TPaHUYHBIX yciaoBuil Dykca B cirydae
OJIMHAKOBBIX K03()(PUIIMEHTOB 3epKATLHOCTH MOBEPXHOCTEH CIIOA.

1.2. BBICOKOYaCTOTHOE MAarHETOCONPOTUBIIEHUE M NOCTOSTHHAs XoJlja TOHKOIO CJIOSl U3 MeTajula
(pemeHne KUHETUYECKOM 3a70a49H).

1.3. BpICOKO4YAacCTOTHOE MarHeTOCONPOTUBIIEHUE U MOCTOSIHHAsA XO0JJIa TOHKOIO MOJIyIPOBOJHUKO-
BOT'O CJI0s (pelleHrne KUHETUYECKON 3a/1auH).

5. @opma NPOMeKYTOUHOM aTTeCTALMM: 3a4eT.
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AHHOTAIMA TUCHUILIHHBI
«Kunernueckue YpaBHE¢HUA B 3aMarHu4eHHO’ cpeae»

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpagiennoctsb (mpoduiib) «Teopernueckast puznkar»

1. JMucuurummna «KuHetnueckue ypaBHEHUS! B 3aMarHMUEHHOW cpelie» OTHOCHUTCA K (haKyJib-
TATUBHBIM TUCIUTLINHAM.

2. llenssiMu ocBOeHUsI MUCHUIUIMHBI « KWHETHYECKHE YpaBHEHHS B 3aMarHUYCHHOW Cpejie» SB-
JISIOTCS: U3YYEHUE METOJIOB TEOPETUUECKOTO OMMCAHUSA U UCCIENOBAHUA KHUHETHUECKOTO YpaB-
HeHUsl bonbliMaHa BO BHEITHEW aKTUBHOW Cpelie B Pa3IMYHBIX MPUOIDKEHUSAX; U3ydeHue (-
($heKTOB, BO3HUKAIOIIUX 3a CYET MOIMPABOK K YpaBHEHHUIO bosibiiMaHa B CHJIbHOM MarHUTHOM T10-
IIe.

3. OOmas Tpy10eMKOCTh TUCIUIUIHHBI COCTABISIET 2 3a4€THBIC SAMHHULIBI, 72 Jaca.
4. CopepxaHue JUCIUIUINHBL:

Tema 1. YpaBnenne boibumana B 1n(pQy3MoHHOM NPHOINKEHUT
VYpasaenue dokkepa-Ilianka.

Cnabo MOHM30BaHHBIN ra3 B JIEKTPUUYECKOM I10JIE.

OnykTyanuu B ¢1a00 HOHU30BaHHOM HEPaBHOBECHOM Tase.
PexomOnHaMst 1 HOHU3AIIHSL.

Tema 2. YpaBHenne Komnaneiina B He3aMarHu4eHHOM cpeje

Kosdduuuent nornomenus GoToHa 3a cYeT KOMITOHOBCKOIO PAcCEsHUs B HEPENATUBUCTCKOM
NPUOIMKECHUH.

VYpasaenust Komnanelina. Bpemst ycTaHOBIIEHUS TEIJIOBOTO PAaBHOBECHA. Y4ET TOPMO3HOTO U3IY-
yeHus. Dpdekt CroHseBa-3enb10BrYA.

PenstuBucTtckue nomnpaBku K ypaBHeHHMI0 KoMmnaneinia. YdueT Manoro OTKIOHEHHS OT COCTOSHUS
TEIJIOBOTO PABHOBECUS I'a3a dJICKTPOHOB.

Tema 3. ﬂncnepcuouﬂue CBOMCTBA YaCTHIl B CHJILHOM MATHHUTHOM I10JI€

HOJ'IHpI/BaI_II/IOHHLIﬁ orneparop q)OTOHa B CHJIbHOM MAarHUTHOM IIOJI€ M €r0 aHaJUTHYECKHUE CBOU-
CTBa.

CoOCTBEHHBIC 3HAYCHUS M COOCTBEHHBIC BCKTOPLI MOJEIPU3AMUOHHOTO OII€paTopa (bOTOHa B CHIIb-
HOM MarHmTHOM IIOJIC. HOpMaJ'II)HBIe MO/HI.

3aKkoH AUCTICPCHUUN (1)OTOHa B CHJIbHOM MarHuTHOM IIOJIC.

Tema 4. YpaBnenne Komnaneina B CHUIbHOM MATHMTHOM 110J1€

KoaddunmenTs! nornomnienus GOTOHOB pa3IMYHbIX MOJISPU3AIMI 32 cCUeT KOMITOHOBCKOTO pacce-
SIHUSI B CUJIbHOM MarHMTHOM IIOJI€.

Cucrema ypaBHeHMH bonbliMaHa B CHJIBHO 3aMarHU4YeHHOH IJla3Me B HEPENATHBUCTCKOM MPUOIIH-
KeHuH. AHanor ypasHeHus: Kommnaneina.

Komnronusanus B cusibHOM MarHuTHOM TioJe. [Ipunoxenue k pusnke MarHuTapoB.
KoMmnToHOBCKOE paccesHuE B ciydae pe3oHaHca. [lonpaBku k ypaBHeHuto KoMmaneina B CUIbHOM
MarHMuTHOM TIOJI€.

VYder npoliieccoB, U3MEHSIOIUX YUCII0 YacTHIl. Paciernienus u cinusHue poToHOB.

5. ®opMa NpoMeKYTOYHOM aTTeCTAllMU: 3aUeT.
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AHHOTALUSA AMCHUILINHBI
«AMILIMTYABI pacnpe/ejeHHus: aIPOHOB»

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpagiennoctsb (mpoduiib) «Teopernueckast puznkar»

1. Z[I/ICI_[I/IHJ'II/IHa ((AMHJ'II/ITy,I[bI pacrnpeaciCHusda aapoOHOB)» OTHOCUTCS K (baKYJ'IBTaTI/IBHI)IM JAnC-

OUIIIIMHaM.

[lenbto OCBOEHMS TUCLUILIMHBI «AMIUINTYIbI paclpeesieHusl aJpoOHOB» SBIISETCS H3yue-
HUE METOJOB pacdyeTa MaTPUYHBIX 3JIEMEHTOB IIPOLIECCOB paclaja W POKICHHUS aIpOHOB
BBICOKMX HSHEpPIruid, B KOTOPHIX BOJHOBas (YHKIMS AJAPOHA, KaK CBSA3aHHOTO COCTOSIHHS
KBApKOB M TJIIOOHOB, BakHAa U BIIOJHE XapakTepusyercs (0O0O0OLIEHHBIMM) aMIUIUTYJaMu
pacnpesesieHusl, UMEIOUIMMH B 3TOM KHHEMATUKE OINPE/CIICHHbIE 3HAUYE€HUs KBAaHTOBOI'O

YKCa — TBHUCTA.
3. OOmias Tpy10eMKOCTh TUCIUILUIMHBI COCTABIISET 2 3a4E€THBIC AUHUIIBI, 72 Yaca.
4. ConeprkaHue TUCIUIUIMHBIL:

Tema 1. BosiHOBBIE QYHKIMH 2 IPOHOB
Krnaccudukanus aapoHoB 1Mo apomaraM. JIoKaabHbIC HHTSPIIOJISAIIMOHHBIC TOKH.
BonHoBbIE QYHKIMM aJpOHOB KaK MEPEXO0IHbIE MATPUUHBIEC FJIEMEHTHI.

Tema 2. KunemaTuka ObICTPBIX 2IPOHOB U KOH(OpPMHBIe CBOIicTBa UX QyHKIMHT
I'pymnma koHGOPMHBIX TpeoOpa3zoBaHUil B MPOCTPAHCTBE MUHKOBCKOTO.
IIpoenmpoBanye KBaHTOBBIX I10JIEH HA CBETOBOM KOHYC.

[Monrpymma koHGOPMHBIX TPeoOpa3oBaHN HA CBETOBOM KOHYCE.

Kondopmasle cniun u TBUCT. KoHpOpMHOE pasiiokeHre onepaTopoB.

CocTaBHbI€ OIIEPaTOPBHI.

Tema 3. AMIUIMTYABI pacnpeeseHusi ObICTPBIX AIPOHOB

HenokanbHble HHTEPIOISLIMOHHBIE TOKU OBICTPHIX aAPOHOB.

WHTepnoasiMoHHbIe TOKH JIETKUX ME30HOB U 0apHOHOB.

MaTpuyHBbIN 2JIEMEHT UHTEPIOJILIHOHHOIO TOKA OMPEIEIeHHOI0 KOH(QOPMHOTO CIIHHA.
ITonsTHE aMIIIUTY Bl PACIIPENETICHMS IAPTOHOB B aJIPOHE.

Krnaccudukanys no TBucTaM U KOHPOPMHOE pa3iokKeHHE aMIUIUTY] pacIpeesICHNUS.
ACHMITOTHKA BOJIHOBBIX (DYHKIMHA. YUeT ypaBHEHHUH ABM)KEHUS TAPTOHOB B aJIpOHE.
HezaBucumMble aMIIUTY1bl paCpeesICHNs U YPAaBHEHUS CBA3H.

Tema 4. IBo/onMsA aMILUIATY pacnpeneIeHus

VYpaBHEHUSI SBOIOIMH AMILIUTYJ] paclpeeIeHHUs.

Snpo somonnu Eppemona-Pantomkuna-bponckoro-Jlenaxa u ero coOcTBeHHbIE (PYHKIIUH.
VYpaBHeHue 3Bomonnu ¢ yueroM KX/ monmpasok.

Tema 5. AMIUIMTYABI pacnpefeeHus TAKeIbIX aPOHOB.

DddexTrBHAS TEOPHSI TSHKETBIX aApOHOB. TSKENbI KBapK KaK CTATHYECKUH UCTOYHHUK TOJIS.

HenokanpHble HHTEPIOISILIMOHHBIE TOKHU TSDKEIBIX aIpOHOB. AMIUIUTY bl paclpeesICHuUsI.
SAnpo sBomonuu Jlanre u HolbGepra a1t CUCTEMBI U3 JIETKOTO U TSKEJIOr0 KBapKOB.
OBOIOIUS aMIUIUTY T PACIIPEAETIEHUS TSKEIIBIX ME30OHOB.

5. ®opMa NPpOMeKYTOYHOM aTTeCTAllMU: 3aUeT.
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