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AHHOTAIMSA JUCHHILIHHBI
«Hcropus u puitocopus HayKkm»

Hanpasaenue 03.06.01 ®usuka u actpoHOMus
Hanpasiennoctsb (mpoduib) «Dusnka KOHIASHCUPOBAHHOTO COCTOSHUS

1. JMucuumumna «Mcropus u ¢punocodus Hayku» OTHOCUTCS K 0a30Boi yactu 61oka bl1.

2. llenpio ocBOEHUS TaHHOW AMCHMILTUHBI ABJIsETCS (JOPMUPOBAHKE y ACIIUPAHTOB LIEJIOCTHO-
ro IOHUMaHHSA MPEIMETa U OCHOBHBIX KOHIENIINK COBpeMeHHO! (uiocodun Hayku, pa3Bu-
THIO (UIOCOPCKOro MOAX0Ja K MmpobiieMe BOSHUKHOBEHHS HAYKH U OCHOBHBIX CTaIui ee
HUCTOPUYECKOMN IBOIIOLIH.

3. OOmas TpyI0eMKOCTh TUCIUIUTHHBI COCTaBIISIET 5 3a4eTHRIX equHuIl, 180 Jacos.
4. CopepxaHue JUCIUIUINHBL:

Yacts 1. O0mme npodiembl puiiocopuu HAYKu
1. IIpeaMeT 1 OCHOBHBIC KOHLIENIMHU COBPeMEHHOH (puiocopuu HayKku.

Tpu acriekTta ObITHS HayKU: HayKa Kak reHepalys HOBOI'O 3HAHMS, KaK COLMAJIbHBIA UHCTH-
TYT, KaK oco0as cepa KyIbTyphbl.

Jloruko-3nucTeMoIornYecKuil MoIX0/ K UcciaeaoBaHn0 Hayku. [lo3uTuBHUCTCKAs TpaauLus
B Quinocopun Hayku. Pacmupenue noins ¢unocodckoil mpobiieMaTHKM B MOCTHO3UTHBUCTCKON
¢unocopun Hayku. Konnenuuu K.Ilonnepa, W.JIakaroca, T.Kyna, [1.®eiiepadbenna, M.[lonann.

Conunonorndeckuii ¥ KyJabTYpPOJIOTHYECKUM MOAXOJBl K HCCIEIOBAHUIO Pa3BUTUH HAYKU.
[IpoGnema MHTEpHaNM3Ma U SKCTEPHAIM3MA B NOHUMAaHUU MEXaHM3MOB HAyYHOM JESATEIbHOCTH.
Konnenuuun M.Bebepa, A.Koiipe, P.Meptona, M.Manxkes.

2. Hayka B KyJbTYype COBPeMeHHO# HHBHIN3ALUH

TpaauMOHATMCTCKUN U TEXHOT€HHBIM TUITBI IIUBUJIN3ALMOHHOTO PAa3BUTUS U MX Oa3uCHBIE
LIEHHOCTH. L|eHHOCTh HAyYHOW pallMOHAIbHOCTH.

Hayka u ¢unocodpus. Hayka u uckyccrBo. Posib Hayku B COBpEeMEHHOM 00pa3oBaHUU U
¢dbopMupoBaHuu JTUYHOCTH. DYHKIMK HAayKu B JKU3HHM OOIIEecTBa (Hayka Kak MHUPOBO33pPEHHUE, KaK
[IPOU3BOJUTENBHAS U COLIUAIbHAS CUJIA).

3. BO3HUKHOBEHHE HAYKH U OCHOBHbIE CTAAUH €€ HCTOPUYECKOM IBOJIIOLMH.

[Ipennayka u Hayka B COOCTBEHHOM CMBICIE cJOBa. J[Be cTpaTeruu MOpOKIACHUS 3HAHUM:
000011IeHIE TTPAKTUYECKOTO OMBITa U KOHCTPYHPOBAHHME TEOPETUUECKUX MOJeJieH, o0ecrieunBaro-
IIMX BBIXOJ 32 PAMKH HAJIMYHBIX MCTOPHUECKHU CIOKHMBIIUXCS (POPM IMPOM3BOJACTBA U OOBIIEHHOTO
OTIbITA.

KynbTypa aHTUYHOTO MOJIKCA U CTAaHOBJICHHE MEPBHIX (POPM TeopeTHyecKor HAyKU. AHTHY-
Has JIOTMKa ¥ MareMaTuka. Pa3BuUTHE JOrMYeCKMX HOPM HAy4HOTO MBILIUICHHUS U OpraHU3alui
HayKH B CPEIHEBEKOBBIX YHUBEpPCHUTETax. Pojb XpUCTHAHCKON TEOJOTMM B M3MEHEHHMM CO3€plia-



TEJIbHOW MO3ULUU YYEHOTO: YEJIOBEK TBOPEL] C MaJEHbKON OYKBBI; MAHUITYJIALUS C IPUPOIHBIMU
00BEKTaMU — aIXUMHUS, aCTPOJIOTHUS, Marus. 3amajHasl 1 BOCTOYHAs CpeJHEBEKOBasl HayKa.

CraHoOBIIEHHE ONBITHON HAYKH B HOBOEBPOIEHCKOHN KynbType. DopmupoBanue 1aeanoB Ma-
TEMaTU3UPOBAHHOTO U OMBITHOTO 3HAHUS: OKcdopiackas mkona, Pomkep bakon, Yunbsam 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. COLMOKYIbTYpHBIE MIPEANOCHIIKA BOSHUKHOBEHUS dKCIIEPU-
MEHTaJIbHOT'O METO/1a U €0 COEUHEHUS C MATEMAaTUYECKUM ONHCAHUEM MPUPOJIBIL.

dopmupoBaHre HAYKH KaK MPOGECCHOHATBHON NeATEIbHOCTH. BOSHUKHOBEHUE TUCITUTLIH-
HapHO-OPraHU30BaHHON Hayku. TexHonormdyeckue npuMeHeHus Hayku. DopmMupoBaHUE TEXHHUYE-
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. DOMIOUPUYECKUN U TEOPETUUYECKUN YPOBHHU, KpUTEpUU UX pasiuueHus. OcoOEHHOCTH dM-
MIUPUYECKOT0 U TEOPETUYECKOTO S3bIKa HAYKH.

Cmpyxkmypa smnupuiecko2o 3Hanus. IKCIEpUMEHT U Habmonenue. CiiyJaifHble U cUcTeMa-
TUYeckre HaOmoaeHus. [IpuMeHneHne ecTeCTBEHHbIX 00BEKTOB B (DYHKIIMU MPUOOPOB B CHUCTEMA-
TUYECKOM HaOmoneHuu. [[aHHble HAOMIOAEHHUS KaK THUI SMIUPUYECKOTO 3HAHHS. DMIUPHUYECKHE
3aBHCUMOCTH U sMrupudeckue ¢axtel. [Ipouexypsr hopmupoBanus dakra. [Ipobiema Teopernde-
CKOI Harpy>keHHOCTH (paxTa.

Cmpyxkmypel meopemuueckoeo 3Hanus. IlepBuuHbIe TEOPETUUECKUE MOJEIN 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 IMPOLECCa PEIICHUS
3anad. [lapagurmanbHeie 00pasnbl penieHns 3a1a4 B coctaBe Teopuu. [Ipobnemsl renesnca oopas-
10B. MaremaTtu3anus TeOpeTUYECKOro 3HaHus. Buabl MHTEprpeTailiy MaTEMaTUYECKOTO arnmnapara
TEOPUH.

Ocnosanus nayku. CTpykTypa ocHOBaHMU. Vaeansl 1 HOPMBI MCCIIEIOBAHUS U UX COLIUO-
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-
clieIoBaTeNbCKas 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 uaen Kak 3BpHCTUKAa HaydHoro 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-
CTBHME OCHOBAHMI HAayKH M ONbITa KaK HAYaJbHBIN 3Tall CTAHOBJIEHUS HOBOM aucUUILTUHBL [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 000CHOBaHMSI TEOpETUUYECKUX 3HaHUI. B3auMocBs3b JOTHMKH 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 3a71a4 B pobseMsl. PasBuTtue oc-
HOBaHUM HAYKHU O] BIUSHUEM HOBBIX TEOPHIl.

[Tpo6GiieMa BKITFOUEHUSI HOBBIX TEOPETUUYECKUX MPEJICTABICHUN B KYIbTYPY.

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



B3anmopencTere TpaaunMii 1 BOZHUKHOBEHHE HOBOrO 3HaHMs. HaydHble peBOIOLMM Kak
nepecTpoiika OCHOBaHUM HayKu. [IpoOaemMbl TUITOIOTHH HAYYHBIX PEBOIONMNA. BHYTpUAMCIIUIIIN-
HapHbIE MEXaHU3Mbl HAay4YHBIX PEBOJIIOLMNA. MeXAUCUMIIMHAPHbBIE B3aUMOJCICTBUS U "mapaaur-
MaJIbHble IPUBMUBKH" Kak ()aKTOp PEeBOIIOLMOHHBIX IIpeoOpa3oBaHuil B Hayke. COLMOKYIbTYpHBIE
MPENOCHIIKY TII00ATbHBIX HAayYHBIX peBomonuid. [lepecTpoiika oCHOBaHMI HayKW M M3MEHEHHE
CMBICIIOB MHUPOBO33PEHUYECKHX YHHMBEpcaluil KynbTypsl. [IporHoctuueckas poib (puiaocodckoro
3HaHUsA. Puocous Kak reHepanus KaTeroprualbHbIX CTPYKTYP, HEOOXOUMBIX JJISi 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 moTeHINaTBFHO 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. OCBOGHNE CaMOPa3BUBAIOIIUXCS ""CUHEPreTHYECKUX' CUCTEM U
HOBBIE€ CTpATErny HAYyYHOro noucka. Poyib HeNMMHENHOW AMHAMUKYU U CUHEPT€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 kKapTuHa mupa. COlMKeHue HAealoB €CTECTBEHHOHAyYHOIO0 M COLUAJIbHO-
rYMaHUTapHOTO Mo3HaHuA. OCMBICIEHHE CBSA3€H COLMAJIBHBIX M BHYTPUHAYUYHBIX LIEHHOCTEH Kak
yCJIOBHE COBPEMEHHOI'O pa3BUTHUs HayKH. BKitoueHne coluanbHbIX EHHOCTEN B Ipolecc BbliOopa
CTpaTeruy MCCIEeNOBaTENbCKON AesTenbHOCTH. Pacmimpenue 3toca Hayku. HoBble aTndeckue 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 Mpo0iieMa 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 cOBpeMeHHOoM 3anaanoi ¢punocoduu (b.Kammxor, O.Jleononsa, P.ATrdunsn).

[TocTHeKIaccuueckas HaykKa M HM3MEHEHHE MHUPOBO33PEHYECKMX YCTAaHOBOK TEXHOTE€HHOMN
nuBuan3anuu. CIMeHTu3M U anTuciueHTu3M. Hayka u mapanayka. [louck HOBOro TMma IUBHIIH-
3alMOHHOTO Pa3BUTHUS U HOBbIE (YHKIIMM HAayKH B KyJbType. HayuHas pannoHaabHOCTHh M 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 HaydHOH nesTenbHOcTH. HayuHble cooOmiecTBa M MX HCTOPUYECKHE
Tunbl  (pecnybnuka yuyeHbIXx 17 Beka; HaydHble COOOIIECTBA OMOXM JUCHUIUIMHAPHO
OpPraHU30BaHHOM HaykH; (POPMUpPOBaAHHE MEKIUCUUIUIMHAPHBIX cO00IIecTB HAyKu XX CTOJETHS).
Hayunbie mkounsl. [logroroBka HayuHbIX KajpoB. McTopuueckoe pa3BuTHe criocoOOB TPaHCISILIIMU
HAy4YHBIX 3HAHUM (OT PYKONMCHBIX M3JaHUM 10 COBPEMEHHOro Kommbtorepa). Kommnerorepusanus
HayKd W €€ coluanbHble TocienctBus. Hayka m skonommka. Hayka w Biacts. [IpobGiema
CEeKpPETHOCTH W  3aKphITOCTH  HayyHBIX HcciepoBaHuil. [IpoGnema  rocymapcTBEHHOTO
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. du3nka Kak (QyHAaMEHT ecTecTBO3HAaHUA. OHTOIOIMYECKHE,
SIUCTEMOJIOTMYECKHE U METOJI0JIOTMYeCKre OCHOBaHUs (pyHIaMeHTanbHOCTH pusuku. Cnenuduka



METOAOB (pu3uuecKkoro nozHanus. CBs3b nMpoOiaeMbl GyHIAMEHTAIBHOCTH (PU3MKH C OMIO3UIHEH
PEAYKIMOHU3M-aHTUPEAYKIIMOHU3M. AHAJIN3 Pa3JIUYHbIX 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. DBOJIONHS (PU3NYECKON KapTHHBI MHUpAa U W3MEHEHHE OHTOJIOTHH (DU3MYECKOTO 3HAHMS.
MexaHnueckasi, 3JICKTPOMariiTHas 1 COBPEMEHHAsl KBAHTOBO-PEJIATUBUCTCKAsI KAPTUHBI MUPaA Kak
3Tarbl pa3BUTHs (PU3MYECKOTO O3HAHUSI.

Yactuupsl 1 nossd Kak (QyHIaMeHTaJdbHbIE aOCTPAKIMM COBPEMEHHOM (M3UYECKOM KapTHUHBI
MHUpa U IpobdjeMa WX OHTOJOTHMYECKOro craryca. OHTOJOTHUYECKUI CTaTyC BUPTYaJbHBIX YACTHIL.
ITpobnems! kinaccupukanuyu (GyHIAMEHTAJIBHBIX 4acTUL. TuObl B3auMOJEHCTBUH B (u3Mke U
npupoaa B3auMoaericteuil. CTaHmapTHas MOJeNb (GyHIaMEHTAIBHBIX YaCTUI] U B3aUMOACHCTBHIA 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 BPEMEHU B KIJIACCHMUYECKOW MexaHuke. Poib KoNepHMKaHCKOMN
CUCTEMbI MHpa B CTaHOBJIEHMM TaJWJIECH-HbIOTOHOBBIX IPEJACTaBICHUN O npocTpaHcTBe. [loHsATHe
WHEPUHUAIBHOW CUCTEMBl M NpuHUMN nMHepumu ["ammned. IlpuHumn ortHocutensHocTH ['anmumies,
npeoOpas3oBanus ["anuies u NOHATHE KOBAPHAHTHOCTH 3aKOHOB MexaHUKH. [loHATHE abCOMOTHOTO
npoctpaHcTtBa.  @Dunocodckue U PETUrHo3HbIE  MPEANOCHUIKM  KOHLENUUU  abCOIIOTHOIO
IIPOCTPAHCTBA U MpoOJIEMa €€ OHTOJIOIMYECKOT0 CTaTyca.

Teopernueckne, HSKCIEPUMEHTAIbHBIE W METONOJIOTMYECKHE IPEANOCBUIKM H3MEHEHHUS
rajinae-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 BpeMeHU. CyOcTaHuualbHas U peSILMOHHAs
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] BPEMEHH U 3aBUCUMOCTH MAacChl OT
CKOPOCTH B HMHEPLIMAIBbHBIX CHCTEMax OTcyeTa. AHAJIW3 pOJIM HAOMoAaTeNns B PeNsSiTUBHCTCKOM
¢bu3suke.

TeopeTnueckne, METONOJIOTMYECKHE U ACTETUYECKUE MPEANOCHIIKM BO3HUKHOBeHH OTO.
Ponp mpuHLMIA SKBUBAJIEHTHOCTH HHEPUMOHHOM U rpaBuTanroHHo macc B OTO. Craryc
CyOCTaHIIMaIbHOW M PpEeSLMOHHOM KoHuenuuil mnpoctpaHcTtBa-Bpemenn B OTO. IlpoGnema
B3aMMOOTHOUIEHHS] POCTPAHCTBEHHO-BPEMEHHOTO KOHTMHYyMa U TPaBUTALMOHHOIO TIOJIS.
IIpocTpaHcTBO-BpEMsI U BaKYyM.

Konnenmnus reomerpuzanuu (QU3MKH Ha COBpeMEeHHOM drane. [loHsTue kannOpOoBOYHBIX
noneil. MHTepmperauuss B3aUMOJEWCTBUH B paMKax TEOpUM KaJIMOPOBOYHBIX  MOJEH.
Tomonoruueckue  CBOICTBAa  NPOCTPAaHCTBA-BpEMEHHM U (QyHIaMEHTalbHble  (pu3MUecKue
B3alMOJEICTBUS.

4. IIpo0JieMbI JeTEPMUHHU3MA

Konuenmus nerepMuHu3Ma W €€ pojb B (pU3MUECKOM TMO3HAHUH. JleTepMHUHM3M U
NpUYMHHOCTh. [luckyccun B ¢unocopuu Hayku IO TNOBOJY XapakTepa MNPUYMHHBIX CBS3EH.
Kputuka JI.FOMOM mpuHIMna NpUYMHHOCTH KaK MOPOXKAAroIled cBs3u. IIpuumHHOCTH M 3aKoH.
[IpoTtuBonocraBiaeHre NPUUUHHOCTH U 3akoHa B padorax O.Konrta. Kputnka konuenmuu Konra B
paborax b.Paccena, P.Kapnamna, K.Ilonmepa. Mnes cymecTBoBaHUS IBYX YPOBHEH NMpPUUYMHHBIX
CBSI3€H: HarIAIHAs ¥ TeopeTudecKasi IPUINHHOCTb.

[lppuunHHOCTE M  1ENecooOpa3HOCTh. Tenmeonoruss W TeneoHOMHM3M. [IpuumHHOE U
¢dbyHKIIMOHATBHOE 00bscHeHue. Bkiaa napBuHu3Ma U KUOEpHETUKH B AEMHUCTU(DUKAIINIO TOHATUS
ueny. [TonsThe nenu B CHHEpPreTUKe.



[TonsiTHE “CBETOBOrO KOHYCa” M PEISATUBUCTCKAs MPUYUHHOCTD. [Ipo0ieMbl neTepMuHI3Ma
B KJaccuueckoi ¢uzuke. KoHuenims oqHo3HauHOro (KEeCTKoro) AerepMuHu3Ma. CtaTUCTUYECKHE
3aKOHOMEPHOCTH M BEPOSTHOCTHBIE PACIPEICICHUs] B KIIacCHYEeCKOoW (u3nke. BeposTHOCTHBIN
XapakTep 3aKOHOMEpHOCTeW Mukpomupa. CTaTyc BEpPOSTHOCTH B KJIACCMYECKOW M KBaHTOBOU
¢dusuke. Konmemnmnus BEPOSATHOCTHOM NIPUIUHHOCTH. [TonmepoBckas KOHIICHIIHSA
MIPeIpacloIoKEHHOCTEH U AUJieMMa JETePMUHU3M- UHAECTEPMHHMU3M. JIUCKycCUU 1O mpoliemMam
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 KOCMOJIOTHH 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: IMPOCTbIE MEXAHUYECKHUE CHUCTEMbI; CHUCTEMbl C OOpaTHOW CBSI3bIO; CHUCTEMBI C
camMOpa3BUTHEM (CAMOOPraHU3YIOIIUECS CUCTEMBI).

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

6. IIpob6s1eMa 00bEeKTUBHOCTH B COBpeMEeHHOM pu3nke

KBantoBas MexaHMKa U  IOCTMOJEPHUCTCKOE OTPULIAHME HCTUHBI B  HAyKe.
HeogHo3nayHOCTh TepMHHA “OO0BEKTUBHOCTH 3HAaHUSA: OOBEKTUBHOCTh Kak ‘“00BEKTHOCTH”
onucaHusl (ONMCaHHE pPealbHOCTU 0€3 OTCBUIKM K HaOJI0AaTeNi0); U OObEKTHMBHOCTh B CMBICIIE
aJICKBATHOCTU T€OPETUYECKOTO ONUCAHUS I€UCTBUTEIILHOCTH.

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

TpyaHOCTH AOCTHXKEHUSI OOBEKTHUBHO MCTUHHOTrO 3HaHus. “HemoonpeneneHHocTs” Teopuun
OMIMPUUYECKUMHU JAHHBIMA M BHEIMIMPHUUYECKUE KPUTEPUM OLEHKM Teopuil. ‘“Teopermueckas
Harpy>K€HHOCTH”’ AKCIIEPUMEHTAIBHBIX JaHHBIX U TEOPETUYECKU HEUTpaIbHbBIN S3bIK HAOIIOICHUS.

Ponb conmansHbeIX (aKkTOpOB B JOCTHXKEHUU MCTUHHOTO 3HaHMs. KpuTudeckast Tpaauuus B
Hay4YHOM COOOIIECTBE U YCIOBHE NOCTIXEHUST 00beKkTHBHO ucTuHHOTO 3HaHus (K.[Tommep).

7. ®U3UKa, MATEMATHKA U KOMIILIOTEPHBbIE HAYKHU

Ponp marematuku B pa3sBuTUM (U3MKH. MareMaTuka Kak s3bIK U3MKU. MaTemaTuueckue
MeToAbl M  (GOPMHMpPOBAHHWE HAy4YHOrO 3HaHMA. TpuW dTama MaTeMaTH3alUM  3HAHMSL:
(eHOMEHOIOIrMUeCKUI, MOJIENbHBIN, (PYHIaMEHTAIbHO-TEOPETUYECKUH.

“Ko3BOtoLUs” BBIYUCIUTENBHBIX CPEJICTB U HAYYHBIX METO/IOB.

[TonsiTue wuHQOpMAIMKM: TEHE3UC M COBPEMEHHbIE MOAXOAbl. Marepus, »Heprus,
uHpopManus Kak (yHJaMEHTaJlbHblE KaTeropuHu COBpeMeHHOM Hayku. [Ipobiema BkIrOgaeMocTu
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 MOJEIMPOBaHUS (PU3MKKM Ha KoMIlbloTepax. OrpaHuYeHus Ha
MOJIETMPOBAaHUE KBAHTOBBIX CHUCTEM C IIOMOIIbIO KJIACCHYECKOro Komimblorepa. [lonsTue
KBAaHTOBOTO KOMITIbIOTEpA. BbluncnutenbHble MamuHbl U npuHuun Yepua-Triopunra. KBantosas
Teopus cinoxHocTU. CBa3u Mexay npuHuunom Yepua-Teropunra u pazaenaMmu GU3HNKH.

Yacte 3. UcTopus Hayku
Hcropus pusuxku
1. BBogHasi yacth



Harypdunocodckue xopau ¢usmku. Ousuka B CUCTEME €CTECTBEHHBIX Hayk. Pusnka u
TEXHHUKA. DKCIEPUMEHT U Teopus. OU3nyecKue sIBICHUS, 3aKOHBI IPUPOABI U MPUHIUIBI (HUZHUKH.
MaremaTnueckue CTpyKTyphl ¢uszndeckux teopuil. dusuka u gunocodus. MucTurynnanuzanus
¢usuku. Hayunoe coobmiectBO Gu3MKOB. MeToq0M0rndeckue MOaXoAbl K M3YyYEHHIO Pa3BUTHUS
(bU3MKN: KapTUHBI MUPA, UCCIIEI0BATENILCKUE TIPOTPAMMBI, HAYYHBIE PEBOIOIHH.

2. lokaaccuueckasi puznka

2.1. ®uznyeckue 3HaHUsA B AHTHUHOCTH. OT HaTyppuiIocopun K cTaTuke ApXumenaa u reo-
neHTpudeckon cucreme lltonemes.

OBoNIOIMS IPEICTaBICHUH O MpUPOAE U €€ IepBOHAdangax y JOCOKPAaTHUKOB. AHTHYHBIE
atomucTsl (JIeBkunm, Jdemokput, Dnukyp, Jlykpenuii Kap). [Tudarop u Ilnaron — npoBo3BecTHH-
KM MaTeMaTH4eCKoro ecrecTBo3Hanus. dusuka u kocmomorus Apucrorensa. EBkiun u ero «Hava-
na». Apxumen u I'epoH ANEKCaHIPUNCKUIL: 3aKOHBI pblYara U TMAPOCTATUKHU, ISTh MPOCTHIX Ma-
mmH. [Ipobnema n3mepenus Bpemenu. Onruka EBknuna, Apxumena, ['epona AnekcanapuiicKoro u
[Ironemes. I'eonentpuueckas cuctema mupa IItonemes.

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

VYnanok eBporneiickoil Hayku. OCBOGHHE aHTUYHOTO 3HAHUA apaOCKOM HAYKOHW: cTaTHUKa U
ydeHue 00 ynenbHbIX Becax (anb-bupyHu, anb-Xa3suHu U Ap.), onTuka (Ajabxa3eH U Jp.), CTPOCHHE
BemiecTBa (ABeppoac). Bnusnue apaboB Ha Bo3pakaaroulytocs eBporneiickyto Hayky XI-XI1I Bs.

BosnuknoBenne ynuepcutetoB. Ctatuctuka B counHeHusix Mopnana Hemopapus. Kune-
MaTuueckue uccinegoanus Y. ['eiitcOepu u T. bpanBapauna (MoHsATHE CKOPOCTH HEPABHOMEPHOTO
nBKeHus), a Takke Y. Oxkkama u K. Bypunana (koHIenus uMmimeryca u mpo0jgeMa OTHOCUTEIb-
HocTu nBukeHus ). Yuenue o ceete (P. ['poccerect, P. bakon, O Burenmii).

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

Bo3poxxaenue KyiabTypHBIX LIEHHOCTEH aHTUYHOCTH. PEHOMEH I'yMaHU3Ma U €ro CBs3b C
no3HaHueM npupojsl. CONMKeHne MHKEHEPHOTO JieJia U eCTECTBEHHBIX HAYK.

du3nyeckue OTKPHITHS, MEXaHUKa U HU300peTeHus Jleonapao na Bunum (3aKoHBI TpeHUS,
SBJICHUSI KAaWJIIIPHOCTH, (JOTOMETPHUS U TreOMEeTpUIecKasi onTuka u T. A.). CTaTuka u TUapOCTaTH-
ka C. CreBuna. H. Tapranss, J[x. beHenertu u ap. — npenmecTBEHHUKU TaIUIEEBCKOT0 YUEHHUS O
nekeHnd. Coznanne H. Konep-HUKOM relnMoneHTpUYECKOM CUCTEMBI MHpa — BaXkKHasl MPEATIO-
chlIKa HayyHoi peomtouun XVII B.

3. Hayunas peBosaonusi XVII B. 1 eé BepiimHa — Kjaaccuyeckas
MexaHuka Hororona

3.1. IloAroTOBUTENbHBIN, TPETHBIOTOHOBCKUN MEPHO/I.

KennepoBckue 3akonHbl nBuxkeHus 1aHer. Mexanuka ['. [anmsies. Meron MBICIEHHOTO
HKCIEpUMEHTa. 3aKOH MaJIeHHs TeJ, MPUHLMUIIB WHEPLUUU U OTHOCUTENIBHOCTH, Mapaboiudeckas
TpaekTopusl IBUXKeHUs cHapsja. [anuneil — Habmromarens u skcnepumentarop. Ilponece 'anu-
nesi. Merononorus Hayku B counHeHusix @. bakona u P. Jlexapra. Kapresnanckas kapTuHa Mupa U
BKJ1af JlekapTta B pu3uKy. AkageMuu — OCHOBHasl (popMa MHCTUTYLHATN3ALUU HAYKH.

Mexanuka X. ['toiirenca. /I[uHamMyuka paBHOMEPHOTO KpPYroBOTO JABMKEHHs, (opMylia LeH-
TpOOEXKHON cHJIbl. MasiTHUKOBBIE 4achl. 3aKOHBI coxpaHeHMs. Teopusi (U3MUECKOro MasTHHKA.
Teopus ynpyroro ynapa.

Ocnosuble goctmxenus ¢puzuku XVII B. UccnenoBanus V. ['mnpbepra B 0011acTH 31€KTpU-
yecTBa M MarHeTusMa. ['eomerpuueckas ontuka Kemnepa, B. CHemnnyca u [lexkapra; npuHIMI
I1. ®epma. Koneunocts ckopoctu cBeta (O.Pémep). Habmromenuss mudpaxkinuym cBeTa
(®. I'pumanbau, P. I'yk). YueHnue o mycrore, nHEBMaTHKa, ydeHHe o raszax u temiore (O. ['epuke,
3. Toppuuennu, b. [1ackans, P. boitne u ap.).

3.2. Co3nanne Hpl0TOHOM OCHOB KJIaCCUUECKON MEXAHUKH.

«MaremaTnueckie Havyasia HaTypaibHON ¢unocodun» Heiorona. [lyrs HptoToHa K co3na-
Huto «Hauam». Crpykrypa «Hauany. IIpencraBienue o mpocTpaHcTBe W BpeMeHH (aOCONIOTHBIE
MIPOCTPAHCTBO U BPEMsi, CHMMETPHUH MPOCTPAHCTBA M BPEMEHM, MPUHIIUII OTHOCUTENBHOCTH). TpH
OCHOBHBIX 3aKOHA HbIOTOHOBCKOM MEXaHHUKH. 3aKOH BCEMHUPHOI'O TATOTEHUS U HeOeCHas MEXaHUKa.



BriBon 3akoHoB Kemnnepa. Mecto 3akoHOB coxpaHeHus B cucreMe Hprorona. HeroToHOBCKas koc-
Mouorud. I'eomerpuyeckue u auddepeHnnansHo-aHaTuTHIecKue (GOPMYIUPOBKU 3aKOHOB MeXa-
nuku. Brian I, JleiitOanma B Mexanuky. Ontrka HeroToHa.

3.3. TpuyM(d HBIOTOHHMAHCTBA M HAKOIUICHHE (PU3MUYECKUX 3HAHUU B Bek IIpocBemieHus —
XVIII B.

Bocnpusatue mexanuku HproToHa B KOHTMHEHTanbHON EBpone. AHaIUTHYECKOE pPa3BUTHE
Mexanuku: ot JI. Ditnepa u XK. Jlanam6epa no XK. JI. Jlarpamxka u Y. P. T'amunsrona. Co3ganue
ocHoB ruapoauHamuku (JI. Ditnep, 1. bepaymnu, amambep). Ycnexu HeOeCHONH MEXaHHMKH, OCO-
o6enno B Tpynax II. C. Jlarmaca. Ilpensocxumienue uaen “a€pHbix neip” k. Mudenom u Jlarmna-
coM, a Takke 3 deKTa OTKIOHEHHUS JIyda CBEeTa, MPOXOAsIIero okono MmaccuHoro tena (M. I'. poun
3onpanep). Knaccuko-mexaHuueckas KapTuHa Mupa (mporpamma ‘“MOJEKYJISPHOM MEXaHUKH
Jlamnaca).

HccnenoBanue 37€KTpUUECTBA U MarHETU3Ma — Ha IYTH K KOJIMYECTBEHHOMY DKCIIEPUMEH-
1y (I'. Puxmamn, I'. KaBennum, O. Kynon). @mrougasie 1 d3GupHBIC MPEACTaBICHUS 00 dJICKTpHUE-
ctBe b. ®panxnuna, @. Onunyca, M. B. JlomonocoBa u JI. Ditnepa. “I'anibBaHu3M” U SBJICHHE
anektpudeckoro Toka (JI. ['aneBanu, A. Bonbra, B. B. Iletpos).

Pa3BuTHe OCHOBHBIX MOHATUN YYEHUS O TEIJIOTE; MPEACTABIECHUE O TEIJIOPOJIE U KUHETHYE-
ckoit mpupone ternotsel (M. B. Jlomonocos, [x. bk, A. JlaByasne). KopnyckymsipHas onTuka: oT
Herotona o Jlamiaca. DneMeHThI BOJIHOBBIX MPEACTaBICHUM o cBeTe (Ditiep).

4. Knaccuyeckas Hayka (XIX B.)

4.1. Hayano ¢opMHupoBaHus KJIaCCHYECKON (DU3UKH Ha OCHOBE TOYHOTO AKCIIEPUMEHTA, (e-
HOMEHOJIOTMYECKOTO T0/1X0/1a U MaTeMaTtuueckoro ananusa (1800-1820-e rr.).

[Mapmxckasi MOTUTEXHUYECKAs [IKOJIA — JeTHIe Benukoil ¢ppaHIry3cKoi pEeBOIIONUH U JIU-
Jep MaTeMaTHKO-aHaJIUTHYeCKoro moxaxonaa kK ¢usuke. Bonnoas teopusi ceera O. Openens (eé
pasButue B pabdorax O. Kommn). Dnexrpoaunamuka (ot X. Opcrena k A. M. Amnepy). Teopus ten-
nonpoBogHocTH XK. @ypre. Teopus temnoBbix MamuH C. Kapuo. KiroueBas konuenuusa @ypre —
¢uznka kak Teopus nupGepeHNATbHBIX YPABHEHUH C YaCTHBIMU MPOW3BOJHBIMU 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-
3MKM KaK HayyHOH nucuuminssl B Poccun (ot 3. X. Jlenna no A. I'. Cronetosa).

4.2. Enunast mosieBas TeOpHs JEKTpUUYECTBA, MarHeTu3Ma u csera: or M. @apanes k JIx.
K. Maxcsemnny (1830-1860-¢ rr.).

Haxomnenne 3nanmii 00 snexTpuuectBe n marHetmsme B 1820-1830-e rr. (k. ['enpw,
M. ®apaneit, 3. X. Jlenn, b. C. SIxobu u np.).

®dapazneeBckasi IporpaMmMa CHHTE3a (PU3MYECKUX B3aMMOCHCTBHI Ha OCHOBE KOHILEHIIMU
omuskozaencTBus. OTkpbiTHEe DapajgeeM >JIeKTPOMArHUTHOM MHAYKIUH. CHUIIOBBIE JTUHUU U HJEs
nosisg y dapazest. DnekTpoiMHaMuKa JalbHOAEHCTBUS U €€ KOHKYPEHIIUs C MPOrpaMMoi OJIM3Ko-
neiicteus (B. Bebep, ®@. Heiiman, I'. I'enbMronsn u ap.). ['eHe3uc Teopunt 351eKTpOMarHuTHOTO MO-
1 MakcBesuia. YpaBHeHHuss MakcBeiia. DJIeKTpOMarHuTHBIE BOJIHBI M 3JIEKTPOMarHUTHAsI TEOPUS
cgera. [IpencraBienue o JOKaIM3alMK U MTOTOKE SHEPTHU eKTpomarHuTHOro moist (H. A. Ymos,
JUx. [oiHTHHT U Ap.). Oneitel . ['epiia ¢ 31€KTpOMarHUTHBIMU BOJIHAMU U JPyTUe€ SKCIEPUMEH-
TaJlbHbIE MMOATBEPKACHUS Teopuu (B yacTHOCTH, oOHapyxeHnue I1. H. JleGeneBbiM cBETOBOTO JaB-
nenusi). CummerpuyHas dopmynupoBka ypaBHeHui MaxkcBemia I'. 'epuem u O. XeBucaiinom.
Nzob6perenue paano (A. C. ITonos, I'. Mapkonn).

4.3. ®u3uKa TEIUIOBBIX SBJIEHUH. 3aKOH COXPAHEHHUS DHEPIMU M OCHOBBI TEPMOJAMHAMHKHI
(1840-1860-¢ rr.).

OTKpbITHE 3aKOHA COXPAHEHUS SHEPTUH KaK COOTHOLIEHHS YDHEPIeTUYECKON 3KBUBAJICHTHO-
CTH BceX BUIOB JBMXeHHs U B3aumopeiicTBus ([x. I1. Jxxoyns, I'. 'ensmronsi u P. Maitep, 1840-
e rT.). Beenenne Y. Tomconom abcomoTHOM mkansl Temmneparypsl. Coequnenue uaeit C. Kapuo ¢
KOHIICTILIMEH COXpaHeHUs SHEPruM — pOXJAEHHEe TepMOJMHaMUKU B paborax P. Kmaysmyca,
VY. Tomcona u Y. Pankuna (1850-e rr.). Bropoe Hauano TepMoAMHAMUKY sl 0OpAaTUMBIX U HEOO-
pPaTUMBIX MPOLIECCOB, TOHATHE SHTPONHUU U Npobiiema “reruioBoi cmepT” Beenennoii. Ilocneny-



olllee pa3BUTHE TEPMOJMHAMUKU: XUMHUEcKas TepMmonumHamuka J[x. Y. I'ub0ca, Tperbe Hawaio
tepmoauHamuku B. HepHera 1 35eMeHThl TepMOIMHAMUKHI HEPAaBHOBECHBIX MPOLIECCOB.

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 CTaTHUCTHUYECKON MEXaHWKH: pacnpezaeneHue MakcBemia — bonbpliMaHa, OT MOMBITKH MeXa-
HUYECKOT0 OOOCHOBaHMs 2-TO Hayajga TEPMOJMHAMHKH K €ro CTaTUCTHYECKOMY OOOCHOBAaHHUIO
bonbimanom. Kunernueckoe ypaBuenue bonbliMana. Pa3Butue cratuctuueckoil mexaHuku ['uo-
6com. Teopuss BpOyHOBCKOT0O OBM)KEHUS M JOKA3aTENIbCTBO PEAJHHOCTH CYIIECTBOBAHUS 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. DKcepuMEHTAIBHBIA MPOPHIB B MUKPOMHUP; KPHU3UC KJIACCHUECKOU (PU3UKH; 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 knaccuueckoit Qusuku: mpobieMbl 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 tepMmoguHamuku (bombsiivan, I'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. CBeToBbie kBaHThl A. DiiHmreiiHa (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. [lepBble MOMBITKU pelieHus NpoOIeMbl:
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 JAyalu3Ma Jjsi 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 Outiypkepansaa — Jlopenna u npeodpazoBanust Jlopenima, A. [lyankape u
Ounmreitna (1904-1906 rr.) — co3zmanue QyHAaMeHTa crenuaIbHOW TEOPHUH OTHOCHTEIHHOCTH.
3aBeplieHre TeOpUH DHUHIITEHHA: aKCHOMaTHKa TEOPUH, ONepalliOHaIbHO-U3MEPUTENbHAS U PeIsi-
TUBUCTCKAasl TPAKTOBKA TEOPHUHU, OTKa3 OT 3pHpa. DKCIIEPUMEHTAIBLHOE MOJITBEPKIEHUE 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 kocMmonorus. IIpoekTsl reomeTpu-
gecKoro mosieBoro cuaTe3a ¢pusuku (1910-1920-¢ rr.).

[Tonoxenue B Teopun TsArorenus Ha pyoexke XIX m XX B. IlpuHIun 3KBUBaNIEHTHOCTH
OWHIITEHHA, OCHOBAaHHBIA HA PEJSITUBUCTCKOM HCTOJIKOBAHWH PAaBEHCTBA MHEPTHOW M I'paBUTAILU-
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 pa3Butue Teopun (rpaBuTa-
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-
MozercTBUi, U ux Heynaun (teopuu I'. Beims, T. Kamymel, A. DifHIITEHA). 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 aroma Bojopoaa bopa. IlpuHuun coorBercTBUs
bopa. KBanToBeie ycinoBust bopa — A. 3ommepdenbna. OObICHEHHE ONTUYECKUX W PEHTTCHOBCKUX
CIIEKTPOB aTOMOB. I1onbITKH OOBSICHEHHSI IEPUOANUYECKOI cucTeMBI 3ieMeHTOB. IpuHnun 3anpera
B. [Taynu u cnun anektpoHa. TpynHoctu Tteopuu. KBaHTOBas Teopus AMCHEPCHM U THUIIOTE3a
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 J0Ka3atenbCTBO SKBUBA-
JIEHTHOCTH €€ pa3nu4HbIX GopM. BeposTHOCTHAs uHTepHpeTanus KBaHToBoi mexanuku (M. boph).
[Tpunuuns! Heonpenenénnoctu (I'eiizendepr) u nononuurenbHoctu (bop) — ocHOBa Qu3nyeckoit
WHTEPIPETAIMA KBAHTOBOM MexaHHUKH. [Ipobiema mpuunHHOCTH B KBAHTOBOW 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. Mangensimrama, 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. Jlebdait, A. Diinmreiin). KBantosas teopus nznyuyenus 1. [lupaka. 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 OTKpbITHE Mo3uTpoHa. OOmias cxema IOCTPOCHHS KBAHTOBOM TEOpHM TMOJS 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 si7[pa M JIEMEHTApPHBIX YacTHIl (0T HEUTpoHa 10 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 — mnepBas otedectBeHHass HobeneBckas mpemus 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
JJIEMEHTapHbIX 4YacTull. SnepHele Monenu. VckyccTBeHHas paguoakTUBHOCTH. BoszaeiicTBue
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 astodazuposku (B. U. Bekcnep, O. Mak-Mwinan) u pa3paboTka HOBOTO MOKOJIEHHS
LUKINYECKUX YCKOPUTEIEH.

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



6.1. SnepHoe opyxue H siaepHble peakTophl. [Ipobiemsl yrpaBiisieMOro TepMOSAEPHOIO
CHHTE3a.

IlenHas snepHas peakuus ACICHUS ypaHa M BBEICHUE IOHATUS KPUTUYECKOM 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 HAallpaBJICHUs PAa3BUTHUS T'OCYAAPCTBEHHBIX SJIEPHBIX MPOrpaMM: IJIyTOHUBOE — C MC-
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).

IIpensicTopust ocBoeHus: TepMmosaepHoi sHepruu. Co3gaHue TEpPMOSJIEPHOrO OpPYXHUS B
CIOA u CCCP. AromHuas sHepretuka. IIpoGiema Tepmosaeproro cunte3a B Aurimu, CLIA u
CCCP. Pe3kuii pocT ¢pu3nUeCKHX WUCCICAOBAHNH, BI3BAHHBIN “SICPHON PEBOJIONKEH B BOCHHOM
7ielie, IPOMBIIIJIEHHOCTH U 3HepreTuke. [loauTnueckue, colyaabHble M STUUECKUE ACIIEKTHI “‘Aaep-
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 anexktpoHuku (KDO). 3onnas Tteopus. Merox kBasuuacTul. MarHuTHo-
PE30HAHCHBIE SIBICHUSA: AJIEKTPOHHBIN mapamaruutHeiil pezonanc (JI1P, E. K. 3aBoiickuii) u saep-
HBbIN MarHUTHBINA pe3oHanc (AIMP). UccnenoBanue morynmpoOBOHUKOB M OTKPBITHE TPAH3UCTOPHOTO
spdexra. Pusnka ABICHUNA CBEPXIIPOBOJAUMOCTH M CBEpXTEKydecTH. Teopus (pa3oBbIX EPEXO/IOB.
I'eTepocTpyKTypHI.

PaguocnekTpockonuueckue MpearnochlIKi KBAaHTOBOM IEKTpoHUKU. Co3aHue Ma3epoB U
nazepoB. ®KC u KD — BakHBIE HCTOYHUKH TEXHHUYECKUX MPUIOKEHUH (PU3UKH BTOPOH TOTOBUHBI
XX B. BozaeiictBue uaei u meronoB @KC u KO Ha cmexHbIe 00s1acTH (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. ®u3MKa BHICOKMX 3HEPrHil: Ha MyTH K CTaHIAPTHOM MOJIEINH.

WNHTeHcuBHOE pa3BUTHE (U3MKH 3JEMEHTApPHBIX YacCTHI] U BBICOKMX JHEpPrHil, BHI3BAHHOE
YCIIEIIHOM peanu3aiueil HalMoHaNbHbIX JepHO-0pYyXkeiHbIX mporpamm (1950-1960-¢ rr.). Co3na-
HUe OONBIIMX YCKOPHUTENEH 3apspKeHHbIX dacTuil. Kosmaiaepsl U HakomuTeabHbIE Kombla. [1y-
3BIPHKOBBIE KAMEPBI U IPYTUE CPEACTBA PETUCTPALIMM YACTHII.

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

6.4. PensatuBucrckue acTpopu3uka U KOCMOJIOTHUSI.

Teopernueckass ocHOBa acTpo(U3MKK U KOCMOJIOTHM — OOILAasi 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,
MO/ITBEP>KIAIOIIETr0 TUIIOTE3y “ropsiuell BceneHHoN”; mynbcapoB, OTOXKAECTBIEHHBIX ¢ HEHUTPOH-
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'paBuTanmonnslie auH3bl. [IpobGiema ckpbiToir Macchl. KocMmonornye-
CKH€ MOJIENIH C A-4JIEHOM B YPaBHEHUAX DUHIITEHHA U KOCMUUYECKUN BaKyyM.

7. 3ak/104nTEeIbHAS YACTh

OOmias xapakTepUCTHKa KBAaHTOBO-PENIITUBUCTCKOM KapTHHbI Mupa (mapagurma). Hepe-
ménHele mpobnemsl ¢pusznku B Havane XXI B. [IpoGiema enunoii Teopun 4-X (QyHIaMEHTaIbHBIX
B3auMo/eiicTBuil. KBaHTOBas Teopus rpaBUTalM U cynepcTpyHbl. [IpoOiaema rpsaayiux HayqyHbIX
PEBOJIONMIA B PU3UKE.

S. DopmMa NPOMEKYTOYHON aTTECTALMM . KAHIUAATCKUN DK3aMEH.
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AHHOTAIUA TUCHUILINHBI
«HOCTpaHHBIN A3BIK»

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpasiiennocts (mpodpuiib) «dusnka KOHICHCUPOBAHHOTO COCTOSTHUS

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

2. Lenbio OCBOEHUS NUCHMIUIMHBI «HOCTpaHHBIN SI3BIK» SIBIIETCS (POPMUPOBAHUE Y ACIIH-
PaHTOB HEOOXOAMMOTO JJIs CAAYM KaHAMJIATCKOrO SK3aMEHa YPOBHS 3HAHUM, YMEHUI U HaBbI-
KOB B 00J1aCTH UTEHHs, TOBOPEHHUS, ayIUPOBAaHUs, IEPEBOIa, aHHOTUPOBAHUS, pedhepupoBaHus
U IIUCBMA.

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

1. Buabl peyeBoii KOMMYHUKAIMU

1.1.T'o6openue. AcnvpaHT NOJDKEH BIIAAETH MOATOTOBICHHOMW, a TaK)Ke HEMOATOTOBICHHON
MOHOJIOTUYECKOH peublo, YMETh JeJaTh pe3loMe, COOOLICHHS, TOKJIaJ Ha HWHOCTPAHHOM S3BIKE;
JMAJIOTHYECKON PEYbl0 B CUTYaIlUsIX HAYYHOTO, MPO(ECCHOHATHLHOTO U OBITOBOTO OOIIEHHS 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 IO CHEIHATbHOCTH, OMIUPAsIiCh Ha U3YYCHHBIN S3bIKOBON MaTepHal,
(OHOBBIE CTPaHOBETYECKHE M TPOPECCHOHATBHBIC 3HAHHS, HABBIKU S3BIKOBOW M KOHTEKCTYaIbHOM
JIOTaJIKH.

1.3.Ymenue. AciupaHT J0JKEH YMETh YUTaTh, IOHUMAaTh M MCIOJIb30BaTh B CBOEH Hayd-
HOW PaboTe OPUTHHAJIBHYI) HAYUYHYIO JMUTEPATYypy IO CHCIHMAIbHOCTH, OMHUPAsICh HA M3YYCHHBIN
SI3BIKOBOM Matepuai, (JOHOBBIE CTPAHOBEIUYECKHE U MPO(eCCHOHAIBHBIC 3HAHHUS U HABBIKH S3BIKO-
BOI M KOHTEKCTyalbHOH oraiku. Bianers BcemMu BUaMu yTeHUs (M3ydaroliee, 03HAaKOMUTENIBHOE,
MMOMCKOBOE U TTPOCMOTPOBOE).

1.4.ITucbmo. AcvpaHT AOJDKEH BIAJAETh YMEHHSIMM MUCbMa B MpeAesax U3ydeHHOTO s3bl-
KOBOTO Marepuaja, B YaCTHOCTH YMETh COCTaBUThH IUIaH (KOHCIIEKT) MPOYUTAHHOTO, U3JIOKUTH CO-
Jiep>KaHue MPOYUTAHHOTO B (popMe pe3rome; HamucaTh COOOIIEHHE WM JIOKJIAJ 10 TeMaM IpOBO-
JMMOTO MCCIIEIOBAHUSI.

2. SI3bIKOBON MaTepuan

2.1. Buowt peueswvix oelicmeuii u npuemvl 6e0eHUs 00uieHUA

[Tpu oTGOpe KOHKPETHOTO SI3BIKOBOTO MaTepuana HeoOXOAUMO PYKOBOJCTBOBATHCS CIIEAY-
FOIUMU ()YHKITHIOHATHHBIMU KaTETOPHSIMHU:

Ilepeoaua gpaxmyanvroii ungpopmayuu. cpeacTsa opopmaeHNs MOBECTBOBAHUS, OMMCAHUS,
paccyXIeHHs, yTOUHEHHS, KOPPEKIIMH YCIIBIIIIAHHOTO WJIM TPOYUTAHHOTO, ONIPEIEIICHUSI TEMBI CO-
OO0IIeHus, TOKJIAAa U T. 1.

Ilepedaua  >MOYUOHANBHOU — OYeHKU CcoOOujeHus:  CPEICTBA  BBIPAKEHHUS  0omo0Ope-
HUS/HEO00pEHMsI, yIUBIICHUS, BOCXUIIECHUS, IPEITOYTEHUS U T 1.

Ilepedaua unmennekmyanibHbIX OMHOWEHUI: CPEICTBA BBIPAKCHUS COTIIACHS/HECOTIIACHS,
CIIOCOOHOCTH/HECTIOCOOHOCTH CJHIeNIaTh UTO-JIH00, BBISCHCHHE BO3MOXHOCTHU/HEBO3MOXKHOCTH CJIC-
JaTh YTO-TM00, YBEPEHHOCTH/HEYBEPEHHOCTH TOBOPSIIETO B COOOIAEMBIX M (DaKTax.

Cmpykmypupoeanue ouckypca: opopMIeHHE BBEIEHUS B TEMY, pa3BUTHE TEMbI, CMEHaA Te-
MBI, TTOJIBEJICHUE WTOTOB COOOIIEHUs, MHUIIMMPOBAHNE W 3aBEPIICHHE pa3roBOpa, MPUBETCTBHE,
BbIpa)XK€HHUE 0J1aroJapHOCTH, pa304apoBaHus U T.1.;

BJIaJICHE OCHOBHBIMH (POpPMyJIaMU STHKETa MPH BEICHHWH IHAJOra, HAYYHOW TUCKYCCHH,
IIPU OCTPOCHUU COOOIICHUS U T 1.
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2.2. ®onemuxa

HNuToHanmoHHoe odopMiieHHE MPeIIoKEHUs: CIoBeCHOe, (hpa3oBoe U JIOTUYECKOE yaape-
HUS, MEJIOJUS, May3aus; GOHOJIOTHUECKUE MPOTUBOIIOCTABIICHUS, PEIEBAHTHBIC JJISI U3y4aeMOro
S3BIKA: JOJITOTA/KPATKOCTb, 3aKPBITOCTH/OTKPBITOCTh IIACHBIX 3BYKOB, 3BOHKOCTB/TIIYXOCTh KOHEY-
HBIX COTJIACHBIX M T.II.

2.3. JIekcuka

Jlexcuueckuil 3anac coaroUIero KaHAWJATCKUN 3K3aMEeH JOJDKEH cOocTaBUTh He MeHee 5500
JIEKCUYECKUX EIMHHI] C YYETOM BY30BCKOTO MHHMMYMa M IMOTEHIMAJIBHOTO CJIOBaps, BKIIOYAs
npumepHo 500 TepMHHOB TPOGUIMPYIOLIEH CIIEIHATBLHOCTH.

2.4. I'pammamuxa

Anenutickuii 31K

[Topsimox cioB mpoctoro mpenioxeHus. CloKHOE MPenoKEHUe: CI0KHOCOYMHEHHOE U
CJIO’)KHOTIOTYMHEHHOE TpeuioskeHusl. COI03bI U OTHOCHUTEIIBHBIE MECTOMMEHUS. DITMITHYECKUE
npenoxeHus. beccoro3uple npuaaToyHble. YHorpebiaeHue JUYHbIX (HOpM IJiarojia B aKTUBHOM H
naccuBHOM 3anorax. CornacoBanue BpeMeH. @yHKIUM WHOUHUTHBA: UHOUHUTHUB B (DYHKIIMU TIO/-
JIeKAIEero, onpenenaeHus, o0cTosTenbcTBa. CHHTAKCHUECKUE KOHCTPYKLUU: 000POT «IOTOJTHEHHE
¢ nHPUHUTHBOM» (OOBEKTHBIHN MazeX ¢ MHQUHUTHBOM); 000POT «IIOAJIeKAIIee ¢ HHOUHUTHBOMY
(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..»), CocnararensHoe HakjIoOHEeHHe. MogabHbIC Taroyibl. MogaibHbIE TIIaroJbl
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 IMPHUIATOYHOE YCTYIHTEIBHOE WM MPUYMHBL, ABOHHOE OTpuiianue. 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).

DpanyyscKuil A3bIK

[Topsimok cnoB mpocroro mpemnoxeHus. CI0XXKHOE TPEATIOKEHHE: CI0KHOCOUMHEHHOE U
CIIO)KHOTMIOTYMHEHHOE npeanokeHusi. Coro3bl. YnoTpebieHrne TuYHbIX (OpM II1arojioB B aKTUBHOM
3asnore. CornacoBanue BpemeH. [laccuBHast ¢opma riarosna. Bo3BpaTHble riraroisl B 3HaY€HUH T1ac-
cuBHO# (opmbl. besnuunbie KOHCTpYKIMU. KOHCTpyKIK ¢ nHPUHUTHUBOM: avoIr a + infinitif, étre
a + infinitif, laisser + infinitf, faire + infinitif. =~ Henuuneie GpopMsbl riarosna: HHGUHUTUB HACTOS-
IIEr0 U MPOIMIE/IIEro BpeMeH!; MHPUHUTHUB, YIOTpeOIseMblii ¢ peyioraMi; THPUHUTHUBHBIN 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: JIMYHBIE, OTHOCUTEIbHBIE, YKa3aTelIbHbIe; MECTOMMEHHE CpeIHEero pojaa /e, MECTOUMEHUs-
Hapeuus en u Y.

Hemeyxuii a3vix

[IpocTthie pacmpocTpaHEHHBIE, CIIO)KHOCOUYMHEHHBIE U CJI0KHOMOYNHEHHBIE MPEI0KEHUSI.
PamouHast KOHCTPYKIUS U OTCTYIUIEHHs OT Hee. MecTO U MOpSAJOK CJIOB MPUIATOUYHBIX MpPesIoxKe-
Huil. Cor03bl U KOpPENsAThl. beccoro3HbIe MpuIaTOYHbIe peIoKeHns. PacipocTpaneHHoe onpeie-
nenue. Ilpuvactue | ¢ zu B pynkuuu onpenenenus. [Ipunoxxenue. CTeneHn cpaBHEHUS Mpuiara-
TENBHBIX. YKa3aTeIbHbIE MECTOMMEHHUS B (DYHKIMH 3aMEHBI CYIIeCTBUTENbHOTO. OXHOPOIHBIC
YIIeHBI MIPEUIOKEHUs pa3Horo tuna. MHQUHUTHBHBIE U IpUYacTHBIE 000POTHI B Pa3IUYHBIX (YHK-
six. MonanbHble KOHCTPYKIUH Sein u haben + zu + infinitiv. MonaneHble T1aroisl ¢ HHQUHUTH-
BoM | u |l aktuBa u maccuBa. KOHBIOHKTUB ¥ KOHIUIIMOHAINC B PAa3IMYHBIX TUTAX MPEIOKCHHM.
@®ytypym | u Il B MmogamsHOM 3HaueHHn. MojansHbie ciioBa. DyHKIMM MaccuBa M KOHCTPYKIIUU
sein + Partizip Il (craruBa). TpexuieHHBIN, ABYUJICHHBIH U OJHOWICHHBIN (OC3IMYHBIA MACCHB).
CoueTaHus ¢ MOCIENIOTaMH, TPEIJIOTAMHA ¢ YTOYHHUTEISIMA. MHOTO3HAYHOCTh U CHHOHUMUS COTO-
30B, MPEAJIOrOB, MECTOMMEHHUH, MECTOMMEHHBIX Hapeuuidl M T.1. KOMMyHUKaTHBHOE YJICHEHHE
MIPEUIOKEHUS B CIIOCOOBI €r0 BHIPAYKEHHS.

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

Hanpasaenue 03.06.01 ®uzuka u actpoHOMUS
Hanpasiennocts (mpopuiab) «Pu3nka KOHISHCHPOBAHHOTO COCTOSHUSD)

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

2. OCHOBHOH LIENBIO OCBOCHHS AUCHUIIIMHEI «Ilemaroruka M ICHUXOJOrds BBICIIEH IIKOJIBI»
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, YIIPABICHHUE MTO3HABATEIIFHOMN JIEITEIbHOCTHIO 00YJIArOIIHXCSI.
- 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 TpodeccuoHana: MpodeccuoHallbHas HaMpaBICHHOCTh, Mpodeccuo-
HAJIBHBIA ONBIT, MPO(PECCHOHATBHO-BAKHBIE KAauyeCTBA, WHIAMBHUIYAJIbHBIH CTHIb JESITEIHHOCTH.
Oransl popMupoBaHus MpodeccruoHana, ey 1 3a1a4n padoThl Ha KaxaoM 3tare. Kinaccuduxarms
METOJI0B O0yUY€HUS ¥ BOCIIUTAHUS B BY3e€.

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

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

VYuebHast npestenbHOCTh. [IpoTuBopeunst yueOHON W MpodecCHOHATBHOM eATEeTbHOCTH.
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: yuyeOHas AEATeNbHOCTh aKaJeMHUECKOro TUMa, KBa3UNpoPecCHOHab-
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 MPOEKTOB 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. KOHIENMIINA MOTHUBAIIMN y4eOHOH AesTenbHOCTH. 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 YCTeX, IPUHIIMIT BBHIOOpA 3aaHUA, CBA3H C APY-
TUMH 00JacTSIMU 3HAHUM, pa3bsICHEHNE YUeOHBIX LieJel, TMYHOCTHAs U NMpodeccroHalbHAas 3HAYU-
MOCTb IIeJIeH, UCTI0Ib30BaHUE AKTUBHBIX METOJIOB 00YUEHUS, METOJMUECKOE Pa3HOOOpasHe.

Tema 4: Ilcuxonozo-nedazozuyeckue acnekmol OpeaHu3ayuy y4eOHou 0essmeabHOCmu 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 3aHsATus. Dopmbl npoBeaeHus ceMruHapoB. [Icuxonoro-negarornuyeckue eI CEeMUHAPCKUX
3ansatuii. Cemunap pedeparoB. CemuHap Mo TUITY Kpyryioro croia. [Icuxomornueckne KOHTAKTHI C
ayTUTOPHUEH: TUIHOCTHBIN, SMOIIMOHATBHBIN, MO3HABATEIbHBIA KOHTAKT. [Icuxonmorudeckue Gaph-
€pbl, YCJIOBUS TMpPEOJOJIeHUss OapbepoB. YYeT MO3HABATEIbHBIX BO3MOXKHOCTEH CIIyIIaTenei.
VYnpasieHne BHUMaHUEM ayauTopun. Bocnpusitie u moHumManue yuebHoro marepuana. Opranusa-
11 3arioMUHaHus. Pa3BuTHe MbIlUIeHUs CTyIeHTOB. Opranusanus caMOCTOATEIbHOU padoThI CTY-
neHToB: Gopmbl U MeToabl. Popmbl KoHTpouis. [loHsTHE (DOHIA OIIEHOYHBIX CPEICTB M €ro paspa-
6oTka. Buasl onieHouHbIX cpencTB. [IpoBeneHne 3a4eToB U SK3aMEHOB.

Tema 5: BocnumamenvHnas paboma

Posb BocniuTaTenbHOM paboThl co cTyaeHTaMu. [lcuxonornueckasi XapakTepUCTUKA CTY/ICH-
YecTBa KaK COIMAIbHOW TPYMIIbI: IIECHHOCTHBIE OPUEHTALMH, MHTEPECHI, MPOo(ecCHOHANbHbIE Ij1a-
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 H ee CTpyKTypa. YueOHbli miaH. Pabouas nmporpamMma AMCHUILIHHBL U €€ COEp KaHUE.
[TpoexTrpoBanue u pa3zpadoTka paboUMX MPOrpaMM AMCHUIUIMH. TEeXHOJIOTMH aHaNM3a y4eOHOTo
3aHaTUL. MeToauka pa3paboTK y4eOHBIX 3aHATHH.
Tema 7: Ha UTOTOBOM KOHCYNbTAlMK Pa30MpPAIOTCsl BHIMOJIHEHHBIE aCTUPAHTAMH 3aJaHHs I Ca-
MOCTOSITEIbHON pabOThI IO TeMaM AMCLUMILTUHBI (B TOM YHCIE U TECT AJS CAMONPOBEPKU IO JMC-
LUIUIMHE), IPEo1aBaTellb OTBEYAET HA BONPOCHI ACIIUPAHTOB.

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

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpasiiennocts (mpodpuiib) «dusnka KOHICHCUPOBAHHOTO COCTOSTHUS

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

2. HGJIBIO OCBOCHHA AVCHUIUIMHBI ABJIACTCA  NOBBIMICHUC HUMCIOLICTOCA Y ACIIMPAHTOB YPOB-
HA IPaKTHYCCKOI'O BJIaJACHHA COBPEMCHHBIM PYCCKHUM JIMTCPATYPHBIM SA3BIKOM M YCOBCPIICH-
CTBOBAHHEC HABBIKOB CO3JaHUA YCTHBIX U MMCbMCHHBIX TCKCTOB, IIPUHAJICIKAIINX K PA3JIMIHBIM
KaHpaM Hay4YHOT'O CTHJIA pEYH.

3. OOmas Tpya0eMKOCTh AUCITUIUTMHBI COCTABJISET 2 3a4eTHBIC SUHUIIBI, 72 Jaca.
4. CopneprkaHue TUCIUIUIHHBIL:

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

[Tonstue dyHkunoHanpHoro cruisi. [lonsTue crumucTuueckoi okpacku. HaydHwlid CTHIIB
Kak (yHKIMOHAIbHAS PAa3HOBUIHOCTh JIMTEPATYPHOTO si3bika. KynbTypa HayuHOU M mpodeccuo-
HaJIbHOW peun. JKaHpbl HAYYHOTO CTHIIS. [IlepBUYHbBIE M BTOPUYHBIE HAYYHbIE TEKCThI. AHHOTALMUS U
pedepaT Kak OCHOBHBIE BHJIbI BTOPUYHBIX TEKCTOB.

2. Kyabtypa peun. HopMbI COBpeMEHHOI0 pycCKOro JJUTEPATYPHOI O SI3bIKA.

ITonsiTne KynpTypbl peun. HOpMaTUBHBIN aclIeKT KyJIbTYphl peud. JIekcuyeckue, rpaMmmaTH-
YECKUE U CTUIIMCTUYECKUE HOpMBL. Hapyiienust HopM, HanboJiee 4aCcTo BCTPEUAIOIIMECsS B HAyUHBIX
TEKCTaX Pa3HbIX KaHPOB.

3. bubmorpaguyeckoe onucaHme.
bubnuorpaduueckoe onucanue u ero 3aeMeHThl. bubnuorpadguueckre CChUIKA U CIUCKU: BUABI U
ocobenHocTu ohopmiieHus. HopMatuBHbIE JOKYMEHTBI, HCTIOIB3YEMBIE TIPU COCTaBIEHUH OUOIHO-
rpaduuecKkoro onucaHus, OMOIMorpapuecKux CChUIOK.

5. ®opMa NPOMeKYTOYHOM aTTeCTAllMU: 3aUeT.

15



AHHOTAIUA TUCHUILINHBI
«ITHKA HAYKH»

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpasiiennocts (mpodpuiib) «dusnka KOHICHCUPOBAHHOTO COCTOSTHUS

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

2. llenpio OCBOEHUS TUCIHUILIMHBI SBISETCS (POPMUPOBAHUE METOCTHOTO (PUIOCOPCKU OCMBIC-
JICHHOTO TMpeCTaBleHusl 00 STUKE HAYKU KaK OJHOM M3 Ba)KHEHIIMX XapaKTePUCTHUK Bcei
COBPEMEHHON HAYYHOU JIESITENBHOCTH.

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

1. Druka xak Hayka 0 Mopanu. OCHOBaHUsSI MOPAJIH.
[Ipoucxoxaenune stuku. Crnenuduka >THYECKOro noszHaHus. [IpoGiema 0OOCHOBaHHS MOpANH.
Mopaines u HpaBel. Metastuka. @opMupoBanue npukiagHoil 3Tuku. Hayka kak 00beKT M3ydeHUus
3TUKH. POJb HAy4yHOH 3THKU B COBPEMEHHOM POCCUICKON HayKe.

2. CraHOBIICHUE ITUKH HAVKHU.
Paznenennie Hayk 0 mpupojie U HAyK O IyXe B HEOKaHTHAHCTBE. LIeHHOCTHAs OCHOBAa HAyK O 1y-
xe. [IpencraBieHne 0 EHHOCTHON HEHTPAIBHOCTH U CAMOJOCTATOYHOCTH HAyKH B 1-i MOJOBUHE
XX Beka. MopanbHast pediexcusi o Hayke Bo 2-ii monoBuHe XX Beka. [Imopanusm Touek 3peHus
Ha COOTHOIIICHHE HAYKHU M STHKH B Hamle BpeMs. Hayka u 3THKa B 910Xy TI00aTn3aIiH.

3. CoBpeMeHHas npodeccuoHaabHas TUKA.
DTHKAa HayKU M 3THKA YYCHOTO. YCIIOBUS BO3HUKHOBEHUS U (QYHKIIUU TPOGECCHOHATHHONU ITHKH.
Cas3b npodeccroHanM3Ma U HpaBCTBEHHOCTH. DTHKA HAYKH B CUCTEME MPO(ecCHOHATBHOM 3TUKH.
Konekcol mpodeccnoHaibHON ATHKH, UX B3aMMOCBSI3b C YHUBEPCAIHHBIMHU TPEOOBAHUSMU MOPAIIH.

4. CTpyKTypa Hay4YHOU JIESTENbHOCTH B IICHHOCTHO-ITHYECKOM KOHTEKCTE.
3HaHMe Kak IEHHOCTh. Mean HaydHOCTH: pa3iMuyHble MOHMMaHus. L{eHHOCTH Hay4dHOro moucka.
['ymaHuCTHYECKHE LIEHHOCTH HayKH: OECKOPBICTHOCTb, MPABIUBOCTbD, TOJIEPAHTHOCTD, UAES CIyXKe-
Hus oOuiecTBy. KynbTypHO-MHpOBO33peHUEcKast PYHKIIMS HAYKH B COLIUYME.

5. DTHKa ¥ IGOHTOIOTHUS HAYKU. DTHYECKHe MpoOaemMbl Haykn XX | Beka.
OTHUKa HAayKd M ITHUKA YacCTHHIX HayK. COOTHONICHHE YHHUBEPCAIBHBIX MOPAIBbHBIX TPEOOBAHMIA,
OOIIEHAYYHBIX MOPAJIbHBIX TPEOOBAHUN U HOPM YaCTHBIX HayK. Pa3nuuus B IEHHOCTHOM U HOpMa-
THUBHOM AaCIEKTE TOYHBIX, €CTECTBEHHBIX U T'YMAaHUTAPHBIX HAyK. Y CIOBHUS U MPEANOCHUIKH MOSB-
TIEHUS TPUKIATHON dTHKU. Heo0X0AMMOCTh MOPANIBHOTO KOHTPOJIS 00IacTeil 3HaHUs, KacaloIUXCs
KU3HHM U Onaromonyuust mrojaei. buostuka. buomenununckas stuka. [lomuruueckas stuka. [lons-
THE U BHUIBI TT00ATBHBIX MpoOIeM yenoBedecTBa. Poib Hayku B UX BO3HUKHOBEHUHM U OCMBICIIE-
Huu. Hayka u sxonorndyeckuil Kpusuc. JKOJIOrHUecKas 3TUKa. DTUYECKOE OCMBICIEHUE MPOLIECCOB
rI100anu3alyy ¥ yrpo3, CBI3aHHBIX ¢ Hel (Teppopu3M, MaccoBasi MUTpaIus, 6eTHOCTb, SITUIEMUN U

T.0.).

6. IIpoGieMbl cBOOOIBI M CONMAILHON OTBETCTBEHHOCTH B DTHKE U JIEOHTOJIOTHH.
HOHS[TI/IC OTBETCTBECHHOCTH B OTHUKE, BHAbI OTBCTCTBCHHOCTH. HeO6X0)II/IMI)Ie MOpaJ'IBHBIC OFpaHI/I-
YCHHUSI HAyKH KaK BUJa YEJIIOBCUCCKOW JEATEIbHOCTH. BO3MOKHOCTh Pa3IMYHOTO HCIOJIb30BAHUS
Hay4HBIX PE3yJIbTATOB. DTUKA HAYKU U ITUKA TEXHOJIOTUU. OTBETCTBEHHOCTh YYEHOTO MEPE Yelo-
BEYECTBOM, CTPaHOW, HAYYHBIM COOOIIECTBOM, HAYYHOM 1IKOJIOW. HallmoHanbpHas MPUHAIICKHOCTh
1 KOCMOTIOJIUTU3M YUIEHOTO.

7. THKa YYEHOI0 cOOOIIECTBA.
MopaTtopuu Ha pa3uyHble BUJIbI HAYYHBIX MCCIIEIOBAHUN. 3anpeT HEeryMaHHbIX METOJ0B IpoBee-
HUS SKCIIEPUMEHTOB. 3aIpeT COIUAIbHOOIACHBIX HCCIIeI0BaHui. M ieonoruueckas HEHTPaIbHOCTb.
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[Tpu3HaHue 3aciayr KOHKYpEHTOB M Koyuier. Heo0XoauMocTh MyOIMYHOrO MpPU3HAHUS OIIUOOK.
Hopwmer 3TukeTa B HaydyHOM cooOmiecTBe. HayuHble MIKOIbI, HampaBieHus, Koprnopaun. [IpaBna
HAYYHOTO OOIIEHHUS, AUCKYCCHH, TIOJEMHUKH.

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

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpasiiennocts (mpodpuiib) «dusnka KOHICHCUPOBAHHOTO COCTOSTHUS

1. JMucturumna «DIEeKTPOHHOE O0y4YeHHE U JUCTAHIIMOHHBIC 00Pa30BaTEIbLHBIC TEXHOIOTHI)
OTHOCHTCSI K 00s13aTEIbHBIM JTUCIUTIINHAM BapuaTUBHOW YacTH Ojioka b1.

2. llean ocBOeHHMs AUCHMIIIHHBI

O3HakoMJIeHME C  KOMIBIOTEPHBIMH  MeToJamMu  (OpPMHUpPOBaHUA  HH(POPMALIMOHHO-
00pa3oBaTeNbHON CPE/bl U IPUMEHEHUEM 3JIEKTPOHHOI0 00Y4YeHHUs U AUCTAaHIIMOHHBIX TEXHOJIO-
Ui

3. OO0mas TpyJ0eMKOCTb JUCUUIUIMHBI COCTABIISACT 3 3a4eTHbIe eAnHUIB], 108 acos.
4. CopepxaHue JUCIUILINHBL:

1. Uudopmanuonno-odpaszoBatenbHas cpena y4eOHoro mpouecca. GopMUpoBaHHUE IMOHATHS
AJIEKTPOHHON MH(pOpMaImoHHO-00pa3oBatenbHoM cpeapl. [Ipumensemsie Mogenu. MupopmanmoH-
HO-00pa30BaTeNIbHOE MPOCTPAHCTBO, MOCTPOCHHOE C MOMOILBIO MHTErpaluy HH(pOpMALMK Ha Tpa-
JUIMOHHBIX U 3JIEKTPOHHBIX HOCHUTENSAX, KOMIbIOTEPHO-TEIEKOMMYHUKAIIMOHHBIX TEXHOJOTHUSX
B3aMMOJICHCTBHS, BKIIIOYAtOLee B ce0sl BUPTyalibHble OMOIMOTEKH, pacipeesieHHble 0a3bl JaHHbIX,
y4eOHO-METOIMIEeCKHE KOMITJICKCHI M PACIIMPEHHBIHN anmapat IUJaKTHYECKUX TOIXO0/I0B

2. KoMnbloTepHble TeXHOJOIMH B 00pa3oBaTe/ibHOM Hpouecce. [IpuMeHeHns KOMIBbIOTEPHbBIX
TEXHOJIOTUI B oOpa3oBarensHOM Tporiecce. KommbiorepHoe tectupoBanue. MHbopmanmuoHHOES
obecrieyeHrne U WUIIOCTpaTHBHAs MOJIEp)KKa 00pa3oBaTeIbHOIO Mpolecca. DIeKTPOHHbIE 00yYa-
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 or BennopoB («OcHOBEI (oTo1ona») u ap.

4. CTpyKTYypa 3JIeKTPOHHOI o0yuamuleil cucreMbl. CTpyKTypa 3JE€KTPOHHON 0oOydaromieit cu-
creMbl. COBpEMEHHOE COCTOSIHME 3JIEKTPOHHBIX 00ydaronux KoMiuiekcoB. [lapameTpsl, onpenesns-
IOLIME Ka4ecTBO cucTeMbl. [Ipumepsl peanu3anuu.

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

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

7. PazpaGoTka 31eKTpOHHOro0 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 npakThueckoit yactu. Jloctyn k cucreme. PazpaboTka ncnosib30BaHrne 00pa3oBaTeIbHbBIX
pecypcoB B cpene Moodle. WebTutor — BO3MOXXHOCTH TPUMEHEHUSI.

5. ®opMa NPOMeKYTOYHOM aTTeCTAllMU  3aUeT.
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AHHOTAIUSA TUCHHUILIHHEI
«Pu3NKa KOHJIEHCHPOBAHHOIO COCTOSTHHS»

Hanpasienune 03.06.01 ®usuka u acTpoHOMUSA
Hanpasiiennocts (mpopuiib) «dusnka KOHICHCUPOBAHHOTO COCTOSTHUS

1. JIucuumnmaa «Pu3nKa KOHICHCHPOBAHHOTO COCTOSIHHS» OTHOCHTCS K 00SI3aTEIIbHBIM JHC-
LIUTTHHAM BapyuaTUBHOM yacTH 6y10ka b1.

2. llensMu OCBOEHUS TUCUUILIMHBI «PPU3NKA KOHIAEHCHPOBAHHOI0 COCTOSIHHS

SBIISIIOTCS: TTOJTydeHHne (pyHIaMEHTaIbHBIX 3HAHUN B 00JIACTH (PU3UKU KOHIEHCHPOBAHHOTO COCTO-
SHUS; YTIyOJICHHBIX NPEACTABICHUNH 00 3JIEKTPOHHONM M aTOMHO-KPUCTAJUIMYECKOM CTPYKTYpe
TBEPIBIX Tel, (PU3UUYECKUX CBOMCTBAX (DJIEKTPOHHBIX, MATHUTHBIX, MEXaHMYECKHX, ONTHYECKUX,
TEIUIOBBIX U JIp.) IPOBOJHUKOBBIX, TOJYIIPOBOJIHUKOBBIX M AUIEKTPUUECKUX MAaTEpUAIIOB; O B3au-
MOCBSI3H MEXIY aTOMHO-3JIEKTPOHHOM CTPYKTYpPOM, COCTaBOM M PA3IUYHBIMU (PU3UIECKUMHU CBOII-
CTBaMHM MAaTE€pHAJIOB, IIPUMEHSAEMBIX B Pa3JIMYHBIX TEXHUYECKUX OTPACIAX; O MOBEIEHUM TBEPIBIX
T€J B LIMPOKOM JIMalla30HEe TEMIIEpATyp U JaBJIEHUH, a TaKKe MET0/ax MOAU(UKALUK, OIpeene-
HUS (PU3MYECKUX CBOMCTB M OLEHKH (DYHKIMOHAJIBHBIX XapaKTEpPUCTHK MaTEpUaOB B COCTaBe
CIOXHBIX cucTeM. OCBOEGHNE MUCIUILIMHBI JOJDKHO CHOCOOCTBOBATH (POPMUPOBAHUIO MpOdeccuo-
HAJIBHBIX KOMITETEHIIUH, OTIPeACIIIeMbIX TPO(UIEM IPOTPaMMBbl aCTIUPAHTYPHI.

3. OO0mas TpyA0eMKOCTh JUCIUILINHBI COCTABIISACT 6 3aUeTHBIX eMUHUIL, 216 JacoB.
4. CopaepxaHue TUCUUIUIMHBIL:

Tema 1. BBenenmne. [Ipeamer, nenu u 3agaun kypca. Cuibl CBSI3M B TBEpPABIX TeJIax

OJeKTpOHHAsl CTPYKTypa aTOMOB. XHMHUYECKasi CBSI3b M BaJEHTHOCTb. THIIBI CHJI CBSI3U B
KOHJICHCUPOBAaHHOM COCTOSIHMM: BaH-JI€p-BaajlbCOBA CBS3b, HOHHAS CBS3b, KOBAJICHTHAs CBS3b, Me-
TaJUINYECKas CBA3b.

XuMuyeckasi cBa3b U OmkHUM mopsanok. CTpyKTypa BEIIecTBa ¢ HEHAIlpaBJICHHBIM B3au-
MozelcTBreM. [IpuMepsl KpUCTAIIIMYECKUX CTPYKTYpP, OTBEYAIOIIMX IUIOTHBIM YIAKOBKAaM IIAPOB:
npocras kyondeckas, OLIK, T'LIK, I'TTY, crpykrypa tuna CsCl, Tuna NaCl, crpykTypa Tuna nepos-
ckura CaTiOs.

OcHoBHbIE CBOICTBa KOBAJIEHTHOH CBs3U. CTPYKTypa BEIIECTB C KOBAJIECHTHBIMH CBSI3SIMH.
CTpykTypa BeIECTB THIa celeHa. | mOpuan3anus aTOMHBIX opOMUTanel B MOJIEKyJIaX M KpHCTa-
nax. CTpykTypa Tuna aimMasa u rpagura.

Tema 2. CumMeTpusi TBepABIX TeJl

Kpucrannuueckue u amopdubie TBepable Tena. TpaHCIsIIMOHHAs MHBApUAHTHOCTh. basuc u
KpUCTAJIJIMYECKasi CTPYKTypa. DiaemMeHTapHas siueiika. fueiika Burnepa - 3eiitia. Pemerka bpase.
O0o03HaueHus y3J10B, HallpaBlIeHUH U IUIOCKOCTeH B Kpuctamie. OOpaTHas peleTka, ee cBOicTBa.
3ona bpustosHna.

ONEeMEHTBl CHMMETPUH KPUCTAJIOB: IOBOPOTHI, OTPAYKEHUS, UHBEPCHUS, NHBEPCHOHHBIE T10-
BOPOTHI, TpaHcsAuu. Onepauuu (mpeodpa3oBaHus) CHMMETPHUH.

DNEeMEHTHI TEOPUH I'PYII, IPYNIbl CUMMETPUU. BO3MOKHBIE IOPSAIKHA OBOPOTHBIX OCEH B
kpuctaiie. [IpocTpancTBeHHBIE M TOYEUHBIE TPYMIHI (KpUcTaIMueckue kinacceel). Knaccudukanus
peuierok bpase.

Tema 3. JlepekThI B TBEPABIX TeJIax

Toueunsle nedekThl, X 00pa3oBanue u AUPPy3us. Bakancuu u Mexy3enbHble aTOMBI. [e-
ekt Openxens u [LloTTku.
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Jlunetinvle nedextrl. KpaeBble 1 BUHTOBBIE AMCIOKAaUU. Ponb nuciokamuii B miactuye-
CKoH aedopmariiu.

Tema 4. luppakiuus B KpUCTALIAX

Pacnpoctpanenue BoiaH B KpucTayuiax. [ludpakuus peHTreHOBCKHX JIyueid, HEHTPOHOB U
3JIEKTPOHOB B KpUCTaJUIE. YIIPYroe U HEYNpyroe paccessHue, UX 0COOEHHOCTH.

Bpoarrosckue otpaxenus. ATOMHBII U CTPYKTYpHBIH (akTopsl. Judpakius B aMOpPHBIX
BELICCTBAX.

Tema 5. KosieOanus pemerku

Konebanust KpUCTANTMYECKON peIIeTKy. YpaBHEHUs ABMKEHUS aToMoB. Ilpoctas u ciox-
Hasi OJIHOMEPHBIE LIETIOUYKH aTOMOB. 3aKOH JUCIIEPCUH YIPYTHX BOJTH. AKYCTHUYECKHE U ONTHYECKHE
konebanus. KBanroBanue konebanuii. ®OHOHBI. DIIEKTPOH-POHOHHOE B3aUMO/ICHCTBHUE.

Tema 6. TenJioBble cBOiicTBa TBEPABIX TeJl

TennoeMkocTh TBEpAbIX Tei. PelierouHas TEMIOEMKOCTb. DJIEKTPOHHAs TEILIOEMKOCTb.
TemneparypHas 3aBUCUMOCTb PELIETOYHON U AIEKTPOHHON TEIJIOEMKOCTH.

Kiaccuueckast Teopusi TEIUIOEMKOCTU. 3aKOH PaBHOMEPHOI'O PaCHpeNeNieHHs] SHEPIrUuu 1Mo
CTETICHSIM CBOOO/IBI B KJIACCUYECKOH (hr3uKe. [ paHUIIBI CIPaBEUTMBOCTH KIACCUYECKON TCOPHUH.

KBanrtoBas Teopus TemnoeMkocTu o JiiHmTeiny u Jlebaro. [IpenenbHble caydan BEICOKHX
1 HU3KUX Temneparyp. Temneparypa [leGasi.

TemoBoe pacimupenue TBepAbix Ten. Ero gusndyeckoe mpoucxoxaeHne. AHrapMOHUYECKHE
KoJieOaHusl.

TennonpoBOAHOCTh peLIETOYHAs M 3JEKTpOHHas. 3akoH Bupemana - ®paHua ans siek-
TPOHHOM TEIUIOEMKOCTHU U TEIUIONPOBOJHOCTH.

Tema 7. D1eKTPOHHBIE CBOMCTBA TBEPABIX TeJl

DNEKTPOHHBIE CBOMCTBA TBEPJBIX TEN: OCHOBHBIE HKCIIepUMEHTalIbHbIe (akThl. [IpoBoau-
MocTh, 3¢dekt Xommra, TepmMoIC, PoTonpoBOIUMOCTh, ONTUYECKOE MOTJOMEeHuE. TpyaHOCTH
00bsiIcCHEHUs 3TUX (PAaKTOB HA OCHOBE Kiaccuueckoil Teopun [pyne.

OcHoBHbIE TPUOIMKEHUST 30HHON Teopuu. [’ pannunsie ycinoBus bopna-Kapmana. Teopema
bnoxa. binoxosckue ¢pynkuuu. Kazuummynsc. 3oHb1 bpumtosna. DHepreTnyeckue 30HbI.

Bparrosckoe oTpakeHuE 3JIEKTPOHOB IMPHU JABUKEHHUHM O KpucTtamry. [losocarelid cniekTp
JHEPIrUH.

[TpubnmkeHne CUIbHOCBSI3aHHBIX AIEKTPOHOB. CBSA3b HIMPUHBI PA3pELIEHHON 30HbI C Mepe-
KPBITHEM BOJIHOBBIX (DYHKIIMI aTOMOB. 3aKoH aucnepcuu. TeH3op oOpaTHbIX Y3 PEeKTUBHBIX Macc.

[TpubnmxeHre nouTH CBOOOIHBIX JIEKTPOHOB. bparroBckue oTpakeHus 3J€KTPOHOB.

3anoNHEeHne YHEpreTHYeCKuX 30H AnekTpoHamu. Ilosepxnocts ®epmu. IlnoTHOCTE cocTOs-
HUW. MeTaibl, TUAJIEKTPUKH U ITOITYNPOBOAHUKY. [TomymeTaibt.

Tema 8. MarHuTHBIE CBOWCTBA TBEPABIX TeJ

HamaramueHHOCTh M BOCIIPUUMYHMBOCTD. /lnamMarHeTuku, napaMarHeTUKH U peppomMarHeTH-
ku. 3akoHbl Kropu n Kropu-Belicca. [TapamaraeTusm u 1uaMarHeTU3M 3JE€KTPOHOB MPOBOAMMOCTH.

[Tpupona ¢eppomarnerusma. Pa3oBblil epexoa B ¢peppoMarHuTHOE cocTosiHue. Ponb 00-
MEHHOTO0 B3auMozeicTBusA. Touka Kropu 1 BOCIpUUMYNBOCTE (heppOMarHeTrka.

®eppoMarHuTHbIEe TOMEHBbI. [IpnunHbI nosBiaeHUs AO0MeHOB. JloMeHHble rpanulsl (bioxa,
Heens).

AnTHdeppomarneTuk. MarHutHas cTpykrypa. Touka Heens. BocnpuumumuBOCTH aHTH-
¢beppomarneTukoB. OeppuMarHeTKu. MarHuTHasi CTpyKTypa (heppuMarHeTHKOB.

CnuHOBBIE BOJIHBI, MATHOHBI.

JIBuKeHre MarHUTHOI'O MOMEHTa B MOCTOSIHHOM M NEPEMEHHOM MAarHUTHBIX MOJSIX. DJeK-
TPOHHBIN ITApaMarHUTHBIN pe30HAHC. S IepHBII MarHUTHBINA PE30HAHC.
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Tema 9. OnTHyecKHe 1 MATHUTOONITHYECKHUE CBOMCTBA TBEPABIX TeJl

KomrutekcHast quaiekTprudeckasi IpOHUIIAaeMOCTh U ONTHYECKUe MocTosiHHbIe. Koaddum-
€HThI noryionieHus u orpaxenus. Coornomenus Kpamepca-Kponwura.

[Tornouienus ceera B MOJYNPOBOJHUKAX (MEXK30HHOE, IPUMECHOE MOIIOLIEHHUE, OTJIONIe-
HUE CBOOOJHBIMU HOCUTEISIMH, pelieTkoi). OnpezeneHne OCHOBHBIX XapaKTEPUCTUK MOTYITPOBO/I-
HUKA U3 ONTHYECKUX MCCIICIOBAHUN.

MarnauTtoontuueckue dpdextor (3 dexrsr Papanes, Poxrta u Keppa).

IIpOHMKHOBEHHE BBICOKOYACTOTHOIO IOJIA B IIPOBOJHUK. HopmasbHBIM M aHOMAaJIbHBIN
ckuH-3(pdekThl. TommmHa CKUH-CI04.

Tema 10.CBepXnpoBoAMMoCTb

CaepxnpoBoauMoctb. Kputnueckas temneparypa. BeicokoremneparypHbsle CBEpXIIPOBOJ-
HUKH. Dpdext MelicHepa, KpUTHIECKOE MTOJIE M KPUTHICCKUN TOK.
CBepXIpOBOIHUKH MEPBOTO U BTOPOro poaa. MIx marautHeie cBoiicTBa. Buxpu AGpukocosa. ['my-
OMHA MPOHUKHOBEHMsSI MarHUTHOTO 1OJIs B oOpaszen. Dddext xo3edcona. Kyneporckoe crnapupa-
Hue. J[n1MHa KorepeHTHOCTU. DHepreTudeckas eb.

5. ®opMa NMPOMEKYTOYHOM ATTECTAIUM . KaHTUJATCKUNA SK3aMEH.
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AHHOTAIUA TUCHUILINHBI
«JIeKTPOHHBbIE CBOMCTBA HAHOAUCIIEPCHBIX CHCTEM»

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpasiiennocts (mpodpuiib) «dusnka KOHICHCUPOBAHHOTO COCTOSTHUS

1. JlucumruimHa «37€KTPOHHBIE CBOMCTBA HAHOAMCIEPCHBIX CHCTEM)» OTHOCUTCS K pazfeny
JTUCIUILIMHBI 110 BBIOOpPY BapuaTHUBHOM yactu 6ioka b1.

2. lensMu oCBOCHHS AUCIUILIMHBI «JJIEKTPOHHbIE CBOMCTBA HAHOAUCIEPCHBIX CHCTEM)
SIBISIIOTCSI:

- YCBOCHHE acMpaHTaMH 3HAHUK O KBAHTOBO-MEXaHMYECKHX CBOMCTBAX HAHOAMCIEPCHBIX Ya-

CTHII;

- U3y4YEHHUE CBSI3M KBAaHTOBO-MEXaHUUYECKHX CBOMCTB HAHOYACTHI] C (PU3UYECKUMHU CBOMCTBAMU

HAHOJIMCIIEPCHBIX MaTEPUAJIOB;

- (opMuUpOBaHUE y ACIHPAHTOB 3HAHUN 00 SKCIEPUMEHTAIBHBIX METOJUKAX HCCIICOBAHUS

3JIEKTPOHHBIX CBOWCTB HAHOJAUCIIEPCHBIX MATEPHUAIOB.

3. OO0mas TpyJ0eMKOCTh JUCIUTUIMHBI COCTABIACT 4 3a4eTHbIC eAMHUIBI, 144 daca.
4. CopepxaHue JUCIUIINHBL:

Tema 1. [Ipeamer, nenu u 3aauu Kypca.
OcHoBHas TepmuHosorus. [llkana pazMepoB 0O0bEKTOB OT OOBEMHBIX MATEPHAIIOB 10 MOJEKYIISAP-
Ho-aromHoro ypoBHs. 3D, 2D, 1D u 0D cucremsr.

Tema 2. OcHOBHBIE METO/IbI ITOJIYYE€HUSI HAHOIUCIIEPCHBIX CUCTEM.
I"azo¢aznelii cunres. [lnasmoxumuyeckuit cunres. OcaxaeHue U3 KOJUIOMIHBIX cucTeM. MexaHo-
cuHTe3. Tepmuueckoe pas3iiokeHne U BoccTaHoBIeHNe. CpaBHUTEIbHAS XapAKTEPUCTUKA METOOB.

Tema 3. MeTo1bl onipeiesieHHs pa3MepoB MajlbIX YacTHII.

Metoa 37eKTpPOHHOM MHUKpocKonuM. JudpakinoHHbIH MeToJ. MarHUTHBIE METO/bl ONpEAEICHUs
pa3MepoB (eppoMarHUTHbIX Yactuil. DoTOHHAs KOppeNsIHOHHAs CHEKTPOCKomusa. [a3oBo-
a/IcCOpOLIMOHHBIN METO] ONpeIeNICHHs Y1eIbHOM MOBEPXHOCTH.

Tema 4. 3meHenue pu3nueckux CBOWCTB 0OBEKTOB NMPH HAHOCTPYKTYPUPOBAHUU.
@dyHaMEeHTaIbHbIE COOTHOLIEHHS TOBEPXHOCTHBIX U OOBEMHBIX aTOMOB B HaHodacTulax. [Ipume-
PBI U1l KOHKPETHBIX CHCTEM. M3MeHeHne nocTossHHON peleTku MarepuanoB. M3MeHnenue temme-
paTypsl Iu1aBieHus. TBepAOCTh HAHOIUCIIEPCHBIX 00BEKTOB. Mozenu oObsACHEHUS.

Tema 5. DnekTpoHHas CTPYKTypa 0OBEMHBIX TBEPBIX TEIN.

Tunsl TBEPABIX TeN. DIEKTPOHBI B TBEPBIX Tenax. OCHOBHBIE MPUOIMKEHUs 30HHON Teopuu. [ 'pa-
HuuHble ycnoBus bopua-Kapmana. Teopema bnoxa. brnoxosckue ¢pynkuuu. KBazunmnysbc. 30HbI
bpwutrosHa. DHepreTudyeckre 30HbI. 3aMOJHEHHE SHEPreTUYECKUX 30H d3JekTpoHamu. [loepx-
HocTb Depmu. IlnotHOCTH cocTOsIHMIA. Mertajuibl, AUANEKTPUKKA W MOIAYNpPoBOAHMKH. [lomy-
METaJUIBL.

Tema 6. VI3MeHeHHnE YHEPTeTUYECKOTO CIIEKTPa HOCUTEIIEH MPU TIepexoie K 00bEKTaM MaJIbIX pas-
MEPOB.

SKCHepHMeHTaIH)HI)Ie PE3YIbTAThl, MOKAa3bIBAIOIIME HW3MCHCHUC ODHEPICTUYCCKOIO CIICKTpa IIpH
HaHOCTPYKTYpUPOBaHUHU. M3MeHEeHuEe WIMPHUHBI 3alpelieHHON 30HbI B MOJYIMPOBOJHUKAX IPH
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YMEHBILIEHNUN pa3MepoB yacThll. Poisib pa3MepHOro KBaHTOBaHUs. TeopeTnueckre MOJIEIN U3MEHe-
Hus EQ, uX NpUMEHUMOCTh K Pa3lMYHBIM MaTepuagamM. JHepreTUuecKrue ypOBHHU JIEKTPOHOB IS
4acTHUILl MaJIbIX Pa3MEPOB.

Tema 7. Ananu3 pazmepHbIX 3()(HEKTOB B HAHOIUCIIEPCHBIX CHCTEMaX.
KoMIutekcHbIi aHanu3 ONTUYECKUX, dJICKTPHUYECKUX, CTPYKTYPHBIX XapaKTEPUCTHK HaHOIMCIEpC-
HBIX CHCTEM Ha MPUMEPE MOJIYIIPOBOAHUKOBBIX HAHOYACTUIL XaJIbKOTEHHUIOB CBUHIIA.

Tema 8. IIpuMeHeHNE HAHOIUCIIEPCHBIX CUCTEM.
Kputnueckuii aHanu3 BO3MOXKHOCTEH HAHOIWCIEPCHBIX CUCTEM B TBEPIOTEIbHBIX YCTPOMCTBAX
pa3IMyHOro HaszHadeHus. [Ipumepsl IIPUMEHEHHs B ONTO- M HAHOJJIEKTPOHUKE, MAarHUTHBIX

YCTPOMCTBAX, COJTHEUHOM SHEPTeTUKE U T.1I.

5. dopma NpoMeKyTOYHOI aTTeCTANMM: 3a4CT.

23



AHHOTAIUSA TUCHHUILINHEL
«MeToabl MOJyYeHHsI HAHOAUCIIEPCHBIX CHCTEM

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpasiiennocts (mpodpuiib) «dusnka KOHICHCUPOBAHHOTO COCTOSTHUS

1. Jucumruimna «MeToJibl MOJy4YeHUs] HAHOUCIIEPCHBIX CUCTEM» OTHOCUTCS K pa3Jeiy JHcC-
[UTITMHBI 110 BEIOOPY BapHaTHUBHOM yacTu Os1oka b1

2. llensamu ocBoeHUs AUCHMILIMHBI «MeETOAbI MOTy4YEHUS! HAHOAUCIIEPCHBIX CUCTEM»
SIBJISIFOTCA:

- YCBOGHME acCIUpPaHTaMM 3HAHUH 00 OCHOBHBIX (PHU3MUECKUX U (PU3UKO-XUMHUECKUX Ipolec-

cax, MNPOUCXOMSAIIMX IPU CUHTE3E MIIU PA3JIOKEHUU UCXOJHBIX MaTEPUAJIOB, KOTOPHIE IIPUBO-

JAT K IOJIYyYEHUIO HAHOJUCIIEPCHBIX CUCTEM;

- U3y4YeHUe MPOIECCOB 00Pa30BAHUS HAHOYACTUL U HAHOKJIACTEPOB;

- (popMupOBaHUE y aCIMPaHTOB 3HAHUM O METO/axX MOJIyYEHHUs] HAHOAUCIEPCHBIX CTPYKTYp C

3aIaHHBIMUA CBOMCTBAMM U KOHTPOJIS MX [1apaMeTPOB.

3. OO0mas TpyJ0eMKOCTh JUCIUTUIMHBI COCTABISIET 4 3a4eTHbIC eAUHUIBI, 144 daca.
4. CopepxaHue JUCIUIINHBL:

Tema 1. [Ipeamer, nenu u 3a1auu Kypcea.
OcHoBHas TepMuHOJIOTHs. TeHIeHIUs epexoJa OT MUKPOIJIEKTPOHUKHN K HAHO3JIEKTPOHUKE. Mo-
JIEKYJISIPHO-aTOMHBIN YPOBEHB.

Tema 2.

MeTo1bI oJTyYeH s OCTPOBKOBBIX TUICHOK.

BakyymHasi koHJeHCaIMs METAJTHYECKOTO Tlapa Ha XOJ0AHOU moioxke. OcobeHHOoCTH (OpMHUPO-
BaHHUS OCTPOBKOBBIX CTPYKTYp. MeXaHW3M 3apOxkACHUS U HaualbHBIE CTaIUU POCTa OCTPOBKOBBIX
TUICHOK. Poutb momioskek. MeTopl AeKOPUPOBAHUS MOTYUYSHHBIX TUICHOK.

Tema 3. «I"a30Boe ucmapeHne» BEIIECTB.

Pacnipenenenne yactuil MeTauioB o pazmepam. [Iporeccsl, compoBoXkIaonne KOHISHCAIUIO Ma-
POB METAJIOB Ha TIOBEPXHOCTH; aJCOPOIUS OTACIBHBIX MOJIEKYN WM Koaryisius. OCHOBHBIE 3a-
KOHOMEpPHOCTH 00pa30BaHUs a3pPO30JbHBIX YaCTHUI] METAJUIOB.

OCHOBHBIE 3aKOHOMEPHOCTH OOpa30BaHUsI a’dpPO30JIbHBIX YACTHUI] METAUIOB. MeToAbl MOTyYeHUs
OTHOCHUTENFHO OOJIBIIOT0 KOJMYECTBA MOPOIIKOB (a9PO30JIbHBIN METO).

Tema 4. MaTpuuHbIl METOA.

OCHOBHBIE TIPOLIECCHI U 3aKOHBI MATPUYHOT'O METO/Ia MOYYSHHS KJIaCTepOB METaUIoB. BripamuBa-
HU€ YaCTHUIl METAJUIOB B CTEKJIE U BHYTPU MOHHBIX KpUCTAJIOB. KMHETHKA 3ap0K/IeHUs U pOCTa Ya-
ctull B Matpuile. [Iporiecchl, KOHTPOIUPYIOIIHE CKOPOCTH POCTA YACTHI] B MATPHUIIE TIyTEeM aJicopo-
MU OJIMHOYHBIX aTOMOB (peakilds Ha MOBEPXHOCTH, AUDPy3usi aTOMOB depe3 KPUCTATUIMUECKYIO
pemeTky MaTpuiy; 1ud@y3ust aTOMOB 11O JUCTOKAITUSAM U TPAHUIIAM 3€PEH).

Tema 5. IMmiadranusa MOHOB.

ITporecchl, mpoucxoasire Npu HOHHONH 60MOAapANPOBKE HOHHBIX KpUCTAIOB. Ponb TeMnepaTypbl
pu MOHHOM OombGapaupoBke. Pacmpenenenue MoiaydeHHBIX KiacTepoB Mo pa3Mepam. MonHas
smuccusi. Kimacrepsl, Bo3HUKarome npu 6oMOoapaAupoBKe MOBEPXHOCTH BEIIECTBA HOHAMH Ojaro-
POJIHBIX T'a30B.
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Tema 6. IlonyueHue yriepoIHbIX KJIaCTEPOB.

[Tonydyenue yriaepoaHbIX KIAaCTEpPOB, KJIACTEPOB C CHIILHOM aTOMHOM CBs3bIO. [lomydeHune manbix
YIIEPOAHBIX KJIACTEPOB (C YMCIOM aTtoMoB N <« 24). Marudeckue yucia A MaJlbIX KJIacTepoB,
GysuiepeHbI-KIIacTephbl ¢ YUCIOM aToMOB N » 24. Metoa na3epHOro UcnapeHus, ucnapeHus rpadu-
TOBBIX 3JIEKTPOJOB B DJIEKTPUYECKOW Ayre. MeTroj BHEApEHUs aTOMOB MHEPTHBIX I'a30B BHYTPb
¢yuiepeHOBOro sipa pU BHICOKOM JIaBJICHUU U TEMIIepaType.

Tema 7. KomonaHsie KiacTephl.

XUMHUYECKUE PEAKINH TPpU 00pa30BaHUU KIacTepoB. JInopuinbHble (THAPOGUIbHBIE) H THOPOOHBIC
(rugpodoOHbIe) kinactepsl. KomnouaHsle kinacTepsl MOITYIPOBOAHUKOB. MeTOa TEPMUUYECKOTO pas-
noxxeHus. [[puMeHeHue 301b-Telb TEXHOJIOTHH.

Tema 8. KnactrepHble HAHOCHCTEMBI U HAHOCTPYKTYPHI.

BuyTpuxiactepHas aromMHas JMHAMHKA, MEKKIACTEpHas JUHAMMKA, OPTaHU3alMs U CaMOOPIraHu-
3alMsl HAHOKJIACTEPOB B HAHOCTPYKTYpHL. [Ipouecchl nepBuuHOi kinactepHoi Hykieanuu. CTpyk-
TYPHO-MEXaHUYECKHE, 3JIEKTPOIPOBOIAIINE, ONTHYECKHME M MAarHUTHBIE CBOMCTBA HAHOCUCTEM.
Mertoas! KOHTPOJIA TapaMeTPOB HAHOYACTHULL.

5. dopMa NpPOMe:KYTOYHOM ATTECTALMM : 3a4ET.
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AHHOTAIUSA TUCHHUILINHEL
«MarHuTHble CBOHCTBA HAHOAUCIIEPCHBIX YACTHID)

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
HanpasJiiennocts (mpodpuiib) «dusnka KOHISHCUPOBAHHOTO COCTOSTHUS

1. Jucumruimna «MarHuTHble CBOWCTBA HAHOJIUCIIEPCHBIX YaCTHUI» OTHOCUTCS K paslieny
JTUCIUILIMHBI 110 BBIOOpPY BapuaTUBHOM yactu 6ioka b1

2. lensamu ocBoeHUs AUCHMILIMHBI M arHUTHbIE CBOMCTBA HAHOAUCIIEPCHBIX YACTHID)
SIBJISIFOTCA:

- IIOJy4EeHHE aCIUPAaHTaMM 3HAHUH O (QU3NYECKUX SBICHUAX, IPOUCXOAIIMX B HAHOIUCIIEPC-

HBIX YacTHULaX (heppPOMArHUTHBIX MaTEPUAIOB;

- U3y4EeHHE MarHUTHBIX (Pa30BbIX MIEPEXOJIOB, IPOUCXOIAIINX B HAHOAUCIIEPCHBIX KiacTepax U

HAaHOYaCTHIIAX;

- hopMHpOBaHKE Y aCIMPAHTOB 3HAHUN O METOJaX 3KCIEPHUMEHTAIbHBIX UCCIIEAOBAaHUM U Me-

TOAUKAX U3MEPEHHUsI XapaKTEPUCTUK U ITapaMETPOB HAHOIUCIIEPCHBIX CUCTEM.

3. OO0mas TpyJ0eMKOCTh JUCIUTUIMHBI COCTABIACT 4 3a4eTHbIC eAMHUIBI, 144 daca.
4. CopepxaHue JUCIUIINHBL:

Tema 1. Beenenue. OCHOBHBIE TIOHSATHSI U OTIPEIEIEHUS.
Oco0eHHOCTH MAarHUTHBIX CBOMCTB MaTepHalioB B 00BEMHOM M HU3KOpa3MepHOM cocTosHUIX. Cy-
nepnapamaruetu3M. Kputuueckuii pazmep kiacrepa.

Tema 2. HaMmaruuueHHOCTh ¥ KBAHTOBOE MarHUTHOE TYHHEIMPOBAHUE.

HamarHnueHHOCTh M KBaHTOBOE€ MarHUTHOE TyHHEIUPOBAaHUE. 3aBUCUMOCTh HAMarHUYEHHOCTH OT
TEMIIEpaTypbl U 3aBUCHMOCTh HAMAarHMYEHHOCTHM OT BHEIIHErO0 MAarHUTHOrO IMOJis1. MarHutHoe
YIPABJICHUE HAHOKJIACTEPAMU B MATHUTHBIX JKUJIKOCTSX.

Tema 3. Pa3mepHble 3aBUCMMOCTH MarHUTHBIX TapaMETPOB.
Bnusinue pasmepa kinactepa, COCTOSSHUE €T0 MOBEPXHOCTH, HaJIMYMe Ne(EKTOB U MEKKIIACTEPHbIE
B3aMMO/JICHCTBUS HA MAarHUTHBIE CBOKCTBA HAHOCHUCTEM.

Tema 4. KBaHTOBOE MarHUTHOE TYHHEIUPOBAHUE.
KBanToBO€ MaruuTHoe TyHHe/IMpoBaHHue. BpeMs penakcanyy MarHuTHOro MOMeHTa kiactepa. Mo-
JeKyJIsIpHbIE MarHUTHI M X MIPUMEHEHHE I XPaHEeHUs U peau3alii HH(POpMaIHH.

Tema 5. DppeKxT ruraHTCKOro MarHeTOCONPOTUBIICHUS.
I'nrantckoe maruerocomnportusiaeHue (I'MC). DnextTpoHHble cBoiicTBa HaHOCTPYKTYp ¢ IMC. Tem-
neparypHas 3aBucuMocts ' MC B HaHOCTpyKTypax.

Tema 6. MarautHbie (a3oBbIe IEPEXOIBI.

Marnuthabie (azoBsie iepexoasl |-ro poma u Il-ro ponma. TepmogmHamMuyeckass MOACIIb MarHUT-
HbIX (ha30BBIX MEPEXOJOB B HAHOKJIAcTepax. Poimb MarHUTOCTPUKIMOHHOTO 3(dekra. Bnusaue
JABJICHUSI HA MarHUTHBIC (Pa30BbIe IEPEX0Ibl. MEXKIacTepHOE B3aUMO/ICHCTBHE U MarHUTHBIE (a-
30BbI€ Mepexobl. THUIbI (Pa30BBIX MEPEXO/IOB.

Tema 7. Mar"etusM MajabIX 4acTHIL.

O)IHO]IOMGHHOG COCTOSAAHUC, CylI€prIapaMaroi€Tusm, ClIOHTaHHAasds HAMaroHnd€HHOCTD, (beppOMaI‘HI/IT-
HBIN PE30HAaHC, MapaMarieTu3M MCTAJNIMYCCKUX KIIACTCPOB.
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Tema 8. DkcriepruMeHTaIbHbIE METO/IBI UCCIEOBAHUS U KOHTPOJIS.
MeTOI[BI BKCHepI/IMeHTaJIBHBIX I/ICCJIGILOBaHI/If/'I MAardmuTHBIX CBOI>'ICTB HaHOIII/ICHepCHBIX qacCTHII.
[IpuMeHeHre MarHUTHBIX CBOMCTB HAHOYACTHUIl 1 HAHOCUCTEM.

5. dopma NpoMeKyTOYHOI aTTeCTANMM: 3a4CT.
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AHHOTAIMSA TUCHUILTHHBI
«CBolicTBa TUCNIEPCHBIX HAHOCTPYKTYPHPOBAHHBIX CHCTEM))

Hanpasienune 03.06.01 ®usuka u acTpoHOMUSA
Hanpasiiennocts (mpodpuiib) «dusnka KOHICHCUPOBAHHOTO COCTOSTHUS

1. JucuuruimHa «CBOHCTBa AMCIEPCHBIX HAHOCTPYKTYPHUPOBAHHBIX CHCTEM)» OTHOCHUTCA K
paszieny IMCHUIUIMHBI 10 BEIOOpY BapuaTHBHOM YacTu 61oka b1.

2. llensimMu ocBoeHMs JUCUUILUIMHBI «CBOMCTBA AUCTIEPCHBIX HAHOCTPYKTYPHPOBAHHBIX CH-
CTeM» SBIISIIOTCA:

- MOJIy4YeHHE aCTIMpPaHTaMU 3HaHUH O (PU3UYECKUX SIBICHUSIX, UMEIOIIUX MECTO B HAHOCTPYKTY-

PUPOBAHHBIX MaTepHaiax, 00 HMCHOJIB30BAHMU ATUX MATEPHAJIOB B TBEPAOTEIBHBIX YCTPOIi-

CTBax HOBOI'O MIOKOJICHHUS;

- U3Y4YCHHUE MOJCIIBHBIX IIPEACTABICHUN U OCHOBHBIX TEOPETUYECKUX IPUHIUIIOB U3MEHEHUS

CBOMCTB MaTepHaioB IPU MEPEX0/I€ B HAHOMETPOBBIN JUANa30H;

- (OopMUpPOBAHUE Yy ACIIMUPAHTOB 3HAHUN O METOJIaX AKCHEPUMEHTAIBHOIO MOJIYUYEHHS U U3yde-

HUSI HAHOCTPYKTYPUPOBAHHBIX CUCTEM.

3. OOmias Tpy10eMKOCTh TUCIUILIMHBI COCTAaBIIACT 4 3aueTHbIe eqUHUIIBI, 144 gaca.
4. CopneprkaHue TUCIUTUIHHBIL:

Tema 1. [Ipeamer, uenu u 3a1auu Kypcea.

OcHoBHass TepMUHOJNOTHS. TEHACHIUS Tepexoja OT MHKPOIJIEKTPOHUKU K HAHODJIEKTPOHUKE.
YMEHbILIEHHE TOMOJOIMYECKOr0 pazMepa 3iieMeHToB. Hanoanexkrponuka. Me3ockonuka. Moiieky-
JISIPHO-aTOMHBIN ypoBeHb. O0JIaCTH MPUMEHEHHS] HAaHORJIEKTPOHUKH M HAaHOTEXHOJorui. B3zaumo-
CBSI3b C APYrUMHU Haykamu. HaHoTexHomnoruu u o0mecTso.

Tema 2. CBoiicTBa 4aCTUI] MAJIBIX PA3MEPOB.

0-D, 1-D, 2-D, 3-D cucrtembl. 3aBHCHMOCTH CBOWCTB OT pa3MepoB U pa3MepHOCTH. VI3MeHEeHHE CO-
OTHOIICHHA BHCIIHHUX U BHYTPCHHHUX aTOMOB B KJIACTEPC. N3menenne KOOpAWHAITMOHHOT'O YKuCJjia
TSt KacTepa. 3MeHeHnue TemmnepaTypsl miaBiieHus (Kiactep, ieHka). FisMeHeHne nmocTosHHOM
PEIICTKU. Ns3menenue OHCPTHUU CBA3U.

Tema 3. DneKTpoOHHBIE CBOMCTBA HAHOYACTHII.

W3meHeHne MUpHUHBI 3aMPENIEHHON 30HbI B OTYIIPOBOJIHHUKAX; 3aBUCUMOCTb OT Pa3MEPHOCTH.
N3MeHnenune 30HHOM CTPYKTYpbl METAIIJIA; Pa3MEPHO-UHIYLUPOBAHHBIN MEPEXO]T «METaJI-
TUAJEKTPUK». I3MEHEeHe ONTUYECKHUX CBOMCTB METAJNIOB U MOJIYIPOBOJHUKOB. MI3MeHeHMe 37ek-
TPUYECKUX W MAarHUTHBIX CBOWCTB. MI3MEHEHNE XUMUYECKUX CBOMCTB

Tema 4. HanotexHosoruu.

JIBa moJ1xo/ia K MoJy4eHHI0 HaHOCTPYKTYp. “Bottom-up” u “Top-down’ meTosl. MeTo bl Cy0-
MUKpPOHHOH ¢oTonurorpaduu. DnekrporHas autorpadus. Monnas mutorpadus. PenTrenoBckast
mutorpadus. Jlutorpadus ¢ npuMeHeHneM CUHXPOTPOHHOTO U3inydeHus. Jlurorpadus HaHOB/IaB-
nuBanueM. Hanocdepnas autorpadus.

Tema 5. Metoas! hopMUpOBaHUS KBAHTOBBIX TOYEK.

dopmHupoBaHUE KBAHTOBBIX TOUYEK N0 MexaHu3My CrpaHcku-KpactaHoBa. ATOMHOE MaHMITYJINPO-
BaHue. KBaHTOBBIE «3aroHbl» Jriepa. [Iponeccel KOHTPOIMPYEMOIO Pa3MEIIEHNsI KBAHTOBBIX TO-
YeK.

Tema 6. Metoas! hopMHpOBaHUs KBAHTOBBIX TOYEK B MaTpUIIaX.
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CuHTe3 KBaHTOBBIX TOUEK B MaTpHUIlaX Ha OCHOBE MoiMMepoB. CHHTE3 KBAHTOBBIX TOYEK B CTEK-
JTHHBIX MaTpuiax. GopMUpPOBaHWE KBAHTOBBIX TOYEK B TOPHUCTBHIX MAaTpHIAX (I[COJUTHI, 30JIb-
Tein).

Tema 7. DopmupoBanue aHcaMOJIeli KBAHTOBBIX TOYEK B KHJKUX Cpelax.

CuHHTEe3 KBAHTOBBIX TOYEK IMAPOTEPMAIBHBIM MeTonoM. IloiydeHne KOJIOMOHBIX MOHOIUCIIEPC-
HBIX HAHOKPUCTAJUIOB B BOJHBIX pacTBopax. [lomydyeHne KOUIOUIHBIX MOHOIUCIIEPCHBIX HAHOKPU-
CTaJZIOB METOJIOM BBICOKOTEMIIEPATYPHOI'O CUHTE3A.

Tema 8. CnenuaibHble METOABI JUATHOCTUKHA HAHOOOHEKTOB.
@DOTOMIOMHHECIICHITUS HAHOOOBEKTOB. CIIEKTPOCKOIHS KOMOMHAIIMOHHOTO paccestHus. MUKpPOCKO-

IMUYECKNEC METOJbI XapaKTCpU3aluu r€OMECTPUUCCKHUX Pa3sMEPOB.

5. dopma NpoMeKyTOYHOI aTTeCTAMM: 3a4CT.
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AHHOTAIUA TUCHUILINHBI
«Moandukanus NOBEPXHOCTH U 00beMa TBEPABIX TeJ PU 00padoTKe B IJIa3Me)

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpasiiennocts (mpodpuiib) «dusnka KOHICHCUPOBAHHOTO COCTOSTHUS

1. Hucrurumna «Moaudukaius moBepXHOCTH U 00beMa TBEPABIX Tell MPU 00paboTKe B Iia3-
Me» OTHOCUTCS K pa3jieny JUCLMIUIMHBI [0 BBIOOPY BapuaTHBHOM yacTu 6sioka b1.

2. lensmu ocBoeHUst TUCHUIUIMHBI «Moau@ukamusi NOBEPXHOCTH U 00beMa TBePAbIX TeJl
npu o0padoTke B IIa3mMe» SBIISIOTCA:

- TIOJIYYCHHE aclMpaHTaMU 3HAaHUH O (PU3MUYECKHUX SBJICHUSX, TPOUCXOISIINX C TTOBEPXHOCTHIO

1 00bEMOM TBEPOTO TeJla TP MOHHOM PACHbUICHUHU B IJIA3MEHHBIX MTPOIIECCAX;

- U3yYCHHE MOJCIBHBIX MPEICTABICHU U OCHOBHBIX TEOPETUUYECKHUX MPUHITUIIOB B3aUMOJICH-

CTBUSI HOHOB TUIa3Mbl C TIOBEPXHOCTHIO U 00HEMOM TBEPJIOTO TETIA;

- opMUpOBaHUE y ACIUPAHTOB 3HAHUI 00 IKCHEPUMEHTANbHBIX YCIOBUAX IUIa3MEHHON 00pa-

OOTKH M 0 METOJIaX OMUCAHUS MOP(OIIOTHH TOBEPXHOCTH TBEPIBIX TEII ITOCIIE MIa3MEHHOM 00-

paboTKH.

3. OOwias Tpy10eMKOCTh TUCIUILIMHBI COCTABIIACT 4 3aueTHbIC eqUHUIIBI, 144 gaca.
4. CopneprkaHue TUCIUTUIHHBIL:

Tema 1. Beeaenue. [Ipenmer, nenu u 3agaun Kypca.

[Ipenmer, nenu u 3agaun Kypca. OCHOBHasi TEPMUHOJIOTUSA. THUIIBI CHJI CBSI3U B KOHJIEHCUPOBAaHHOM
cocrossHuM. Kpucraminyeckoe CTpOEHHE TBEpAbIX Ted. MeTOoabl ONMCAHMS KPUCTAJUIMYECKOU
crpykrypbl. Tuner nedexroB. Todeunbie nedexTsl, nx obOpasoBanue u auddysus. Bakancum u
Mexy3enbHble aToMbl. Jledextsr Openkens u [LloTTku.

Tema 2. BzaumoielicTBUE YCKOPEHHBIX HOHOB C BEIIECTBOM.

B3aumogeiictBue ¢ siapamu. BzaumonerictBue ¢ anektponamu. [Ipober mona. Dddext kaHanupo-
BaHUs. BrnusiHue yria HakioHa. BnusHue sHepruu moHOB Ha 3¢ deKThl B3auMoaelcTBus. Poib kpu-
cTayuiorpauuecKkoil OpUeHTAIMU B TIPOIECCaxX HOHHOTO pachbuieHUs. [loporoBasi JHEpPTHs paciibi-
nenusi. Koaddumment pacnpuienus. OCHOBHBIE MOJIENN PACTIBUICHUS.

Tema 3. Annaparypa Juist IpOBeACHUS TIa3MEHHON 00paboTKH.

Tumel peakTopoB. YIpaBiieHHE OCHOBHBIMH MapaMeTpamu rpoiiecca. [lapamerps! mia3mbl. Moau-
¢duKaiys NOBEpXHOCTU NMPH MOHHOM GoMOapaupoBke. PopMUpOBaHHE MUKPO- U HAHOCTPYKTYp Ha
MTOBEPXHOCTH, B IPUIIOBEPXHOCTHBIX CJOSIX U B o0beme. Ponb nedexroB. OcoOEHHOCTH pacmblie-
HUS SMUTAKCUAIBHBIX IUICHOK. PasMepHble 3¢(dekTsl npu pacnbuieHnd. MojaearpoBaHue Ipolec-
COB BBaHMOHeﬁCTBI/Iﬂ HWOHOB C TBECPJAbIMHU TCIIaMHU.

Tema 4. Oco6eHHOCTH PaCTBUICHUSI MHOTOKOMITIOHEHTHBIX MUIIICHEH.

duznueckrue MOJAENU AJisl ONUCAHUS PACHbLIEHUsT MHOTOKOMIIOHEHTHBIX MUIIEHEH. Y cloBUs pac-
MIBUICHHS OT/ICJIBHBIX aTOMOB U IIETIBIX MOJIEKYJI B OMHApHBIX MaTepuanax. AHaJIU3 CKOPOCTEH pac-
MBUICHUS Ha TIpUMepe OMHAPHBIX KPHUCTAJUIOB XaJbKOT€HUIOB CBHUHIIA. PacTblieHre TBEpABIX pac-
TBOPOB.

Tema 5. MeToapI Mcciae0BaHIS XUMHUYECKOT'O COCTaBa.

MeTobl UCCIeIOBaHUSI XUMHUECKOTO COCTaBa MOBEPXHOCTH TBEPJBIX TEJ MOCIE MOHHOTO PACIIbI-
neHus. MeTopl aHallM3a XMMHUYECKOTO cOCTaBa. BropuyHas MoHHAs Macc-criekrpockonms. Oxe-
aJIeKTpOHHas criekTpockonusa. EDX-meron.
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Tema 6. MeTtonp! uccienoBanusi MOp(HOIOTHN TOBEPXHOCTH.

MUKpPOCKOIIMYECKHE METO/Ibl MCCIIEIOBAaHUs MOBEPXHOCTU. PacTpoBasi u mpocBeunBaromias 3JeK-
TPOHHAs MUKPOCKOMHUs. PexxrMbl HaOMIOEHUS U TEXHUYECKUE BO3MOXKHOCTH BU3YaJIU3allMH 00b-
€KTOB.

Tema 7. 30H10BbIE METO/IbI MUKPOCKOIIMH.

CkaHupytoasi TyHHeJIbHasi MUKPOCKONHs. MeTonka aTOMHO-CUIIOBOM MUKPOCKOIIMM AJIsl OIKCaA-
HUS HaHOOOBEKTOB HAa MOBEPXHOCTHU. YCIIOBHS MPOBEACHUS SKCIIEPUMEHTAIBHBIX HCCIIETOBAaHHMA.
MacmtaGpl 0 TOPU30HTAIN U BEPTUKAIHN. DKCIIEPUMEHTAJIbHBIE IPUEMbI UCCIIC0OBAHUI.

Tema 8. M3meHenue 37eKTPOYU3NUECKUX M ONTHYECKHX XapAKTEPUCTHK MOJIYIPOBOJIHUKOBBIX
KPHUCTAJIOB U TUIEHOK IOCIIE HOHHON 00MOapIupOBKH.

Brnusinue snexTpuueckyu akTUBHBIX Ae(EKTOB KpUCTaJJIa HA U3MEHEHHE 3JIEKTPOoIpoBogHoCcTH. Pa-
IMAalMOHHBIE Ae(DEeKThI U MX BKJIAJ B JIEKTPONPOBOAHOCTh. [locTpaananonusii omkur. Biusaue
MOp(}OIOrHH MOBEPXHOCTH IOCIIE HOHHOM 00pabOTKHM Ha ONTUYECKUE XaPAKTEPUCTUKH.

5. @®@opMa NpoOMe:KYTOYHOI aTTeCTALMM : 3aUET.
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AHHOTAIUSA TUCHHUILINHEL
«JIEKTPOHHO-ONITHYECKHE METOAbI HCCJIeT0OBAHUSA TUCIIEPCHBIX CHCTEM))

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
HanpasJiiennocts (mpodpuiib) «dusnka KOHISHCUPOBAHHOTO COCTOSTHUS

1. JucumrumHa «IEKTPOHHO-ONTHYECKUE METObI HCCIIEIOBAHUS JAUCIEPCHBIX CUCTEM) OT-
HOCHUTCS K pa3fielly TUCHUIUIMHBI 0 BEIOOPY BapuaTUBHOM yacTu Omoka b1.

2. llensaMu ocBOEHUS JUCUMILIMHBI «JIEKTPOHHO-ONTHYECKHEe METO/Ibl MCCJIeI0BAHUS AUC-
MEePCHBIX CHCTEM) SBISIOTCS:

- MI0JIy4YeHHE aCIMPAHTAMU 3HAHUM 00 3JIEKTPOHHO-ONTUYECKUX METO/aX HCCIIEAOBaHUs IUC-

[IEPCHBIX MaTEPHAJIOB;

- U3Y4€HHUE OCHOBHBIX (PM3UYECKUX IMPOLECCOB B3aUMOJECHCTBUS 3JIEKTPOHOB C HaHOJIUCIIEpC-

HBIMU CTPYKTYpaMU; U3y4E€HHE B3aUMOJEHUCTBHS ONITHYECKOTO M3JIyYEHHs C HAaHOAMCIICPCHBI-

MU CTPYKTypaMH; H3yYE€HHE 3aBHCHUMOCTH 3JIEKTPOHHO-ONTHYECKHX IIapaMETPOB BHELIHETO

BO3JICUCTBUSA ISl PA3JINYHBIX HAHOAUCIIEPCHBIX CTPYKTYD;

- (hopMUpOBaHME y aCIUPAHTOB 3HAHUN O METOJAaX HKCIEPUMEHTAIBHBIX UCCIIEIOBAaHUH € MO-

MOUIBIO IIEKTPOHHO-ONTUYECKUX METOJIOB JUATHOCTUKH JIUCIIEPCHBIX CUCTEM.

3. OO0mas TpyJ0eMKOCTb JUCIUIUIMHBI COCTABIISACT 4 3a4eTHBIX enuHm, 144 Jaca.
4. CopepxaHue JUCIUILINHBL:

Tema 1. [Ipenmer, nienu u 3agauu Kypcea.

Beenenue. OOmas kinaccuukanus METOJIOB UCCIIEAOBAaHUS TBEPIBIX T U HAHOCTPYKTYp. Dusu-
YECKUE IPOLECCHI, CONMPOBOXKIAIOIIME MONAJaHUE IIy4Ka JJIEKTPOHOB HA IOBEPXHOCTh. Bo3nen-
cTBHE ()OTOHOB Ha MOBEPXHOCTb. METO/Ibl MCCIIeI0BaHNs, OCHOBAHHBIE HA B3aUMOJIEHCTBUHU 3IIEK-
TPOHOB U ()OTOHOB C MMOBEPXHOCTBHIO TBEPJOTO TENA.

Tema 2. MeTo1bl 371EKTPOHHOM MUKPOCKOIIHH.

PactpoBas anexkTpoHHass MUKpockonus. KOHCTpYKIIMM MHKPOCKONIOB M OCHOBBI (PM3NYECKUX IMPO-
neccos. [IpocBeunBaromas 3J€KTpOHHAs MUKPOCKONMs. KOHCTpyKIMSI MUKPOCKOIIOB, TOATOTOBKA
00pa3IioB K UCCIIEIOBAHUSM.

Tema 3. Onruyeckue MCTObI UCCIICAOBaHUA JUCIICPCHBIX CUCTCM.

OcobenHocT pacceiaHrd CBE€Ta MaJIbIMU YaCTHUIIAMU. CHGKTpI)I SKCTUHKIOUHN JUCHCPCHBIX YaCTHIL
Pa3JIMIHBIX pa3MCpPOB. HOFHOH.[CHHC CBE€Ta B MCTAJNIMYCCKHX HaHOYACTHUIIAX. HpI/IMepLI IMPUMCHC-
HHUA ONITUYCCKHUX METOAOB UCCIICAOBAHUA K HAHOCTPYKTYPUPOBAHHBIM CUCTEMAM.

Tema 4. JludpakuroHHbIE METOABI P JIEKTPOHHOM BO3/ICHCTBUU.

Meton nudpakiuuu MeAJIEHHBIX 3JIEKTPOHOB. MeToa nudpakiuy OTPaKeHHBIX OBICTPBIX AJIEKTPO-
HOB. MeToa Heynpyroit Audpakiuy MeUIeHHBIX 31eKTpOoHOB. CpaBHUTENIbHAS XapaKTEPUCTHKA Me-
TOJZIOB.

Tema S. CnexTpanbHble METOABI IPH SJIEKTPOHHOM BO3JIEHCTBHH.

Meton snekTpoHHON Ojke-CeKTpockonuu. MeTos CeKTpOCKONUU MOTEPh YHEPTrUU MOHOB. Bo3-
MO>XHOCTH METOJIOB, CPAaBHUTENIbHASI XapAKTEPUCTUKA. AJIbTEpHATUBHBIE METO/bl. PEHTreHOBCKas
(boTO3eKTPOHHAS CIEKTPOCKONHs. Y D-37IeKTPOHHAS CIIEKTPOCKOIHSL.

Tema 6. OnTnueckas 1 KoyeOaTenbHas CIICKTPOCKOIIHA.
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OnTrueckas cnekrpockonus. CIEKTPOCKONMS ¢ MCIONIb30BaHUEM BpallleHus1 cBeTa. CIeKkTpsl mMar-
HUTHOTO KpyroBoro guxpousma (MKJI). OcobenHocT kosiebaHuii aTOMOB Ha TIOBEPXHOCTH TBEP-
J0TO Tela WM KJIAacTepoB, aJCOPOMPOBAHHBIX HAa IOBEPXHOCTH. MeETOAbl OTpa)kaTelbHO-
aacopormonHoi uHppakpacHoi crnekrpockonuu (OANKC), cnekrpockonus KOMOMHAIIMOHHOTO
paccesinus cBeta (KPC), ciekTpockonusi XapakTepUCTUYECKHUX MTOTEPh PHEPTUHU HIEKTPOHOB BBICO-
koro paszpemenus (CXITOOBP).

Tema 7. Knaccudukanusi BO3MOXHOCTEH METOIOB.

OO1miee paccMOTpPEHHE BO3MOXKHOCTEH METOIOB JJIsi OMUCAHUS KPUCTAUTUYECKONW M IIIEKTPOHHOMN
CTPYKTYPBI, XUMHUYECKOTO cocTaBa. [Ipumepsl XapakTepu3aluu HaHOOObEKTOB.

OnTruyeckue UCCIEAOBAHUS JIBYMEPHBIX U TPEXMEPHBIX CHUCTEM. DJIEKTPOHHOE IUIa3MEHHOE TO-
TJIOIIEHUE B KJlacTepax.

Tema 8. TexHuka u METOMKa YKCIIEPUMEHTA.
Tumbel 3MEKTPOHHBIX W ONTHYECKUX CHEKTPOMETpoB. OCOOCHHOCTH MOATOTOBKU 00pa3IoB, METO-
16l 00pabOTKU Pe3yabTaTOB UCCIIENOBAaHUI. ABTOMATH3AIUS JIEKTPOHHO-ONTUYECKUX HCCIIEI0Ba-

HUH.

5. dopMa NPOMEe:KYTOUYHOM ATTeCTALMMU: 3aUET.
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