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1. JMucuummna «Mcropus u ¢punocodust Hayku» OTHOCUTCS K 0a30Boi yactu 61oka b1.

2. llenpo ocBOEHUS TaHHOW AMCHMILTUHBI SBJsETCS (JOPMUPOBAHKE y ACIIUPAHTOB LIEJIOCTHO-
ro IOHUMaHHSA MPEIMETa U OCHOBHBIX KOHIENIINK COBpeMeHHO! (uiocodun Hayku, pa3Bu-
THIO (UIOCOPCKOro MOAX0Ja K MpobiieMe BOSHMKHOBEHHSI HAYKH U OCHOBHBIX CTaJui ee
HUCTOPUYECKOMN IBOIOLIMH.

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

Yactsb 1. O01mme npodiiembl puiiocopuu HAYKu
1. IIpeaMeT 1 OCHOBHBIC KOHICNIIIMH COBPEMEHHOM (puocopnu Hayku.

Tpu acriekTa ObITUS HayKU: HayKa Kak FeHepalys HOBOI'O 3HAHUS, KaK COLMAJIbHBI MHCTH-
TYT, KaK oco0as cepa KyIbTyphbl.

Jloruko-3nucTeMoIoOrnYecKuil MOIX0/ K UcciaeaoBaHni0 Hayku. [lo3uTuBrUCcTCKAs TpaauLus
B Quinocopun Hayku. Pacmupenue noins ¢uiocodckoil mpodbieMaTukd B MOCTHO3UTUBUCTCKON
¢unocopun nayku. Konnenuuu K.Ilonnepa, W.JIakaroca, T.Kyna, [1.®eiiepadbenna, M.[lonann.

Conunonorndeckuii ¥ KyJabTYpPOJIOTHYECKUIM MOAXOJBl K HCCIEIOBAHUIO Pa3BUTUH HAYKHU.
[IpoGnema MHTEpHaNM3Ma U HKCTEPHATM3MA B MOHMMaHUU MEXAaHU3MOB HAYYHOH JEATEIbHOCTH.
Konnenmun M.BeGepa, A.Koiipe, P.Meprona, M.Mankes.

2. Hayka B KyJbType COBPeMeHHO# HUBHIN3ALUH

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

Hayka n ¢unocopus. Hayka u uckyccrBo. Ponb Haykun B COBpeMEHHOM OOpa3oOBaHUM U
¢dbopMupoBaHuu JTUYHOCTH. DYHKIMK HAayKu B JKU3HHM OOIIEecTBa (Hayka Kak MHUPOBO33pPEHHUE, KaK
[IPOU3BOJUTENBHAS U COLIUAJIbHAS CUJIA).

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

[Ipennayka 1 Hayka B COOCTBEHHOM CMBICJIE cJOBa. J[Be cTpaTeruu MOpoKACHUS 3HAHUIL:
00001IIeHIE TTPAKTUYECKOTO OMBITa U KOHCTPYHPOBAHHME TEOPETUUECKUX MOJeJeH, o0ecreunBaro-
IIMX BBIXOJ 32 PAMKH HAJIMYHBIX MCTOPHUECKHU CIOKHMBIIUXCS (POPM IMPOM3BOJACTBA U OOBIIEHHOTO
OTIbITA.

KynbTypa aHTUYHOTO NOJKCA U CTAHOBJIEHUE MEPBBIX (POPM TEOPETHUECKONW HAyKH. AHTHY-
Has JIOTMKa U MareMaTuka. Pa3BuTHE JOrMYecKMX HOPM HAyYHOTO MBIIUIEHUS U OpraHU3alui
HayKH B CPEIHEBEKOBBIX YHUBEpPCHUTETax. Pojb XpUCTHAHCKON TEOJOTMM B M3MEHEHHMM CO3€plia-



TEJBHOM MO3UIMH YYEHOTO: YEJIOBEK TBOPEI| C MAJIEHBKOM OYKBbI; MAHUITYJSIUS C TPUPOAHBIMH
00BEKTaMU — aIXUMHUS, aCTPOJIOTHUS, Marus. 3amajHasl 1 BOCTOYHAs CpeJHEBEKOBasl HayKa.

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

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

CraHOBIJIEHHE COLMAIbHBIX 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 YPOBHU, KpUTEpUU HX paznudeHus. OcCOOEHHOCTH IM-
MIUPUYECKOT0 U TEOPETUYECKOTO S3bIKa HAYKH.

Cmpyxkmypa smnupuiecko2o 3Hanus. IKCIEpUMEHT U Habmonenue. CiiyJaifHble U cUcTeMa-
TUYeckue HaOmoaeHus. [IpuMeHeHne ecTeCTBEHHBIX 00BEKTOB B (DYHKIIMU MPUOOPOB B CUCTEMA-
TUYECKOM HaOmoeHuu. JlaHHble HAOMIOAEHUS KaK THI SMIUPUYECKOTO 3HAHHS. DMIHUPHUYECKHE
3aBHCUMOCTH U sMrupudeckue ¢axtel. [Ipouexypsr hopmupoBanus dakra. [Ipobiema Teopernde-
CKOI Harpy>keHHOCTH (paxTa.

Cmpyxkmypel meopemuueckoeo 3Hanus. IlepBUuHbIe TEOPETUUECKHUE MOJIEIU U 3aKOHBI. Pa3-
BUTas Teopust. TeopeTudyeckue MoOJEIN Kak 3J€MEHT BHYTPEHHEW opraHu3auuu teopuu. OrpaHu-
YEHHOCTh THUIIOTETUKO-AECTYKTUBHON KOHLEMIMU TEOPETUUYECKUX 3HAHMU. POJIb KOHCTPYKTHUBHBIX
METO/IOB B J€AYKTUBHOM pa3BEPTHIBAHUM T€OPUH. Pa3BepThiBaHME TEOPUH KaK MpPOLIECCa PELICHUs
3anad. [lapagurmanbHeie 00pasnbl penieHns 3a1a4 B coctaBe Teopuu. [Ipobnemsl renesnca oopas-
10B. MaremaTtu3anus TeOpeTUYECKOro 3HaHus. Buabl MHTEprpeTailiy MaTEMaTUYECKOTO arnmnapara
TEOPUH.

Ocnosanus nayku. CTpykTypa ocHOBaHMU. Vneansl 1 HOPMBI MCCIIEIOBAHUS U UX COLUO-
KyJIbTypHas pa3MepHocTh. CrcTema 1ieanoB U HOPM Kak CXemMa MeTo/1a AeSITeIbHOCTH.

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

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

®dunocodckue ocHoBaHUS Hayku. Ponb dumocodpckux mael u MPUHIMIIOB B 0OOCHOBAHUHU
Hay4yHoro 3HaHus. Puiocodckue uaeu Kak 3BpUCTUKA HayyHoOro noucka. dunocodcekoe o60cHO-
BaHUE KaK YCIIOBUE BKJIIOUEHHS HAYYHBIX 3HAHUH B KYJIbTYpY.

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

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

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

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

[TpoGnemHuble cutyanuu B Hayke. [lepepacTanue yacTHBIX 3aja4 B mpobsieMbl. PazButue oc-
HOBaHUM HAYKHU O] BIUSHUEM HOBBIX TEOPHIl.

[Tpo6GiieMa BKITFOUEHUSI HOBBIX TEOPETUUYECKUX MPEJICTABICHUN B KYIbTYPY.

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



B3anmopencTeue TpaaunMii 1 BOZHMKHOBEHUE HOBOrO 3HaHMs. HayuHble peBoroLMHM Kak
nepecTpoiika OCHOBaHUM HayKu. [IpoOaemMbl TUITOIOTHH HAYYHBIX PEBOIONMNA. BHYTpUAMCIIUIIIN-
HapHbIE MEXaHU3Mbl HAay4YHBIX PEBOJIIOLMNA. MeXAUCUMIIMHAPHbBIE B3aUMOJCICTBUS U "mapaaur-
MaJIbHble IIPUBMUBKH" Kak ()aKTOp PEBOJIIOLIMOHHBIX IpeoOpa3oBaHuii B Hayke. COLMOKYIbTYpHBIE
MPENOCHIIKY TII00ATbHBIX HAayYHBIX peBomonuid. [lepecTpoiika oCHOBaHMI HayKW M M3MEHEHHE
CMBICIIOB MHUPOBO33PEHUYECKHX YHHMBEpcaluil KynbTypsl. [IporHoctuueckas poib (puiaocodckoro
3HaHusA. Puocous Kak reHepalusl KaTeropraabHbIX CTPYKTYP, HEOOXOIUMBIX IJIi OCBOCHUS HO-
BBIX TUIIOB CUCTEMHBIX OOBEKTOB.

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

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

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

I'maBHBIE XapaKTEPUCTUKU COBPEMEHHOM, ITOCTHEKJIacCU4YeCcKol Hayku. COBpEMEHHBIE MIPO-
neccel nudpdepeHuuanMu W UHTErpanuu  HaykK. CBS3b JUCHUIUIMHAPHBIX M MPOOJIIEMHO-
OpPUEHTUPOBAHHBIX HccaenoBaHuil. OCBOEHNE CaMOPa3BUBAIOIIUXCS "CUHEPreTUYECKUX'" CUCTEM U
HOBBIE€ CTpAaTErny HAyYHOro noucka. Posib HelMHENHOW AMHAMUKY U CUHEPI€TUKU B Pa3BUTHH CO-
BPEMEHHBIX IPEJCTAaBICHUN 00 MCTOPUUECKU pa3BUBAIOIIMXCS cucTeMax. [ 100abHbINA 3BOIIOLUO-
HU3M KaK CHHTE3 3BOJIIOLIMOHHOI'O M CHCTEMHOr0 MOojAX0J0B. ['7100anbHBIA 3BOJIOLMOHU3M U CO-
BpeMEHHas Hay4Has kapTuHa mupa. COnmXeHue HJeajoB €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 MCCIENOBATENbCKON AesATeNbHOCTH. Pacmmpenue stoca Hayku. HoBble aTUeckne 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 MCCiel0BaHUs U Mpo0iieMa 11ealorn3upOBaHHON
HayKHu. DKOJIOrHYecKas 3Tuka U ee unocopckue ocHOBaHUA. Punocodusi pycCKoro KocMusMa u
yuenue B.U.Bepnanckoro o 6uocdepe, Texnocdepe u Hoochepe. [Ipodraembl 3K0oT0THIECKON ITH-
KM B COBpeMeHHOM 3anaanoi ¢punocoduu (b.Kammukor, O.Jleononsa, P.ATTdunbn).

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

8. Hayka kak coumaJbHbIii HHCTHUTYT.
Pa3znuyHble MOIXO0JBl K ONPENENICHUIO COLMAIbHOIO MHCTUTYTa Hayku. McTopuueckoe pa3BuTHE
MHCTUTYLMOHAIBHBIX (hOpM HaydHOU nesTenbHOcTH. HayuHble cooOmiecTBa M MX HCTOpPUYECKHE
Tunbl  (pecnybnuka yuyeHbIXx 17 Beka; HaydHble COOOIIECTBA OMOXM JUCHUIUIMHAPHO
OpPraHU30BaHHOM HaykH; (POPMUpPOBaAHHE MEKIUCUUIUIMHAPHBIX cO00IIecTB HAyKu XX CTOJETHS).
Hayunbie mkounsl. [logroroBka HaydHbIX KaapoB. VMcropuueckoe pa3BUTHE CIIOCOOOB TPAHCISILIMU
HAy4YHBIX 3HAHUM (OT PYKONMCHBIX M3JaHUM 10 COBPEMEHHOro Kommbtorepa). Kommnerorepusanus
HayKd W €€ coluanbHble TocienctBus. Hayka m skonommka. Hayka w Biacts. [IpobGiema
CEeKpPETHOCTH W  3aKphITOCTH  Hay4yHbBIX uccienoBaHuil. [IpoGiema  rocynapcTBEHHOIO
peryJupoBaHMs HAYKH.

Yacrsb 2. ®Puitocodusi eCTeCTBEHHBIX HAYK
Dunocogckue npoonemol husuxu
1. MecTO (PM3MKH B CHCTeMe HAYK

EctecTBeHHbIe HayKu U KyNnbTypa. EcTrecTBO3HaHue U pa3BuTHe TeXHUKH. EcTecTBO3HaHME 1
coluaibHas JkM3Hb oOmiectBa. Pusuka kak ¢yHIaAMEHT ecTecTBO3HaHMA. OHTOJIOrMYEcKHe,
SIUCTEMOJIOTMYECKHE U METOJI0JIOTMYeCKre OCHOBaHUs (pyHIaMeHTanbHOCTH pusuku. Cnenuduka
METOA0B (pu3nueckoro nozHanus. CBsa3b npoOieMbl GyHIAMEHTAIBHOCTH (PU3MKH C OMIO3UIHEN



PEAYKLMOHU3M-aHTUPEAYKIIMOHU3M. AHAJIN3 Pa3IMYHbIX TPAKTOBOK PEAYKIIMOHU3MA.

@Du3MKa U CUHTE3 ECTECTBEHHO-HAYYHOI'O0 ¥ T'YMaHUTapHOIO 3HaHUA. POJIb CHHEPTeTUKU B TOM
CUHTE3E.

2. OHTOoJI0TMYECKHE TP00IeMbl (PU3UKH

[Tonsitue ontomoruu puU3N4ecKoro 3HaHusA. OHTONIOTHYECKUN CTAaTyC (PU3MUYECKON KapTHHBI
Mupa. OBOJIONMS (PU3NYECKON KapTHUHBI MHUpa U M3MEHEHUE OHTOJIOTMH (DPU3MUYECKOrO 3HAHMS.
MexaHuueckasi, 3JIEKTPOMarHuTHas 1 COBPEMEHHAsi KBAaHTOBO-PEJIATUBUCTCKAsI KAPTUHBI MUpPa KaK
3Tarbl pa3BUTHs (PU3MUECKOrO O3HAHUS.

Yactunpl 1 mosis Kak (pyHIaMeHTaJ bHbIE aOCTPAKIMKU COBPEMEHHON (pU3MUecKoW KapTHHBI
MHUpa U IpobjeMa UX OHTOJOrMYeckoro craryca. OHTOJOIMUYECKUI CTaTyC BUPTYalbHBIX YACTHIL.
[TpoGnembr kmaccudukanyu (GyHIAMEHTATBHBIX YACTHIl. THIBI B3aUMOJCHCTBHI B (Qu3UKe U
npupoja B3aumoeiictBuil. CtanaapTHas MoJieNb (yHAaMEHTAIbHBIX YaCTHIl M B3aUMOJCHCTBUI U
€€ KOHLENTyalbHble TPYAHOCTU. PU3NYECKUII BaKyyM M IOUCKM HOBOM OHTOJOrMH. CTparerus
MMOMCKOB (hYHIaMEHTAIBHBIX 00BEKTOB M Heu Oytcrpamna. Teopus ctpyH u “reopus Bcero” (TOE)
1 Ipo0JIeMbI UX 0OOCHOBAHHUS.

3. IIpo61eMbl NPOCTPAHCTBA U BPEMEHHU

[IpoGnema mpocTpaHcTBa M BPEMEHHM B KJIacCHMUECKOW MmexaHuke. Poiib KomepHHUKaHCKOU
CUCTEMBI MHpa B CTaHOBJICHWM T'aJWJICH-HBIOTOHOBBIX IIPEJCTAaBICHUN O npocTpaHcTse. IloHsATne
MHEpUUAIbHON cHCcTeMbl W npuHUMN uHepuuu [ammies. [Ipunuun otHocurensHOCTH [ammies,
npeoOpa3oBanus ["anuies U NOHATHE KOBAPMAHTHOCTU 3aKOHOB MeXaHMKH. [oHsATHE abCoNI0THOTO
npoctpancTBa. Duiocodckre W PETUTHO3HBIE TMPEANOCHUIKM  KOHIENIHUH — abCOIOTHOTO
IIPOCTPAHCTBA U NpobiieMa ee OHTOJIOIMYECKOTr0 CTaTyca.

Teopernueckue, SKCIEPUMEHTAJIbHbIE W METOJOJIOTUYECKUE IPENNOCHUIKM H3MEHEHUs
rajInIei-HbIOTOHOBCKUX IPEICTABICHUM O IPOCTPAHCTBE M BPEMEHU B CBA3M C IEPEXOJOM OT
MEXAHUYECKOW K AJIEKTPOMAarHUTHOW KapTUHE MUPA.

CneuuanpHas u obmas teopun oTHocuTenbHOcTH (CTO u OTO) A.DiHmTeiiHa Kak
COBPEMEHHBIC KOHIICTIIMU TIPOCTpaHcTBA M BpeMeHH. CyOcTaHIMambHAas W PeNIUOHHAS
KOHLEMNIUH IIPOCTPaHCTBA U BpeMeHHU. CTaTyC pesIILIMOHHON KOHLEIIUU IPOCTPAHCTBA U BPEMEHU
B CTO. IloHaTne 0 €OMHOM MPOCTPAHCTBEHHO-BPEMEHHOM KOHTHHYyymMe ['. MuHKOBCKOrO.
PenaruBuctckue 3pQexTsl cokpalieHus IJIUH, 3aMeUIEHUS BPEMEHH U 3aBHCUMOCTH Macchl OT
CKOPOCTH B HMHEpPLHUAIbHBIX CHUCTEMaX OTCYeTa. AHaJIU3 posid HaOIroAaTenss B PENsSTUBHUCTCKOMN
¢dusuke.

TeopeTnueckre, METOIOJIOTMUECKUE U ICTETUYECKUE Mpeanochliku BosHUKHOBeHUs OTO.
Ponp npuHOMIIA SKBUBAJIEHTHOCTH HWHEPUMOHHOM u rpaBurannoHHod macc B OTO. Craryc
CyOCTaHIIMaIbHOM M pENSUOHHON KoHUenuui mnpoctpaHcTBa-BpeMeHn B OTO. IlpoGnema
B3aMMOOTHOLIEHHS] ITPOCTPAHCTBEHHO-BPEMEHHOIO KOHTMHYyMa M TPaBUTAlMOHHOTO IIOJI.
[IpocTpaHCcTBO-BpEMS U BAKYYM.

Konuenmus reomerpuzanuu (U3MKU Ha cCOBpeMeHHOM sTane. IloHsATHe KaauOpOBOUHBIX
nosieil. MHTepmperanus B3aMMOJCHCTBMII B paMKax TEOpUM  KalMOpPOBOYHBIX  MOJEH.
Tononoruueckue  CcBOMCTBa  NPOCTPAHCTBa-BpeMEHM M (yHIAMEHTalbHble  (U3NYECKHe
B3aUMO/ICHCTBUS.

4. IIpoGJieMbI feTEPMUHU3MA

Konuenmnus nerepMuHu3Ma M €€ pojib B (PU3MYECKOM TO3HaHWM. JleTepMHHU3M U
OPUYMHHOCTB. Jluckyccun B (uiiocopur HAyKd IO TOBOJY XapakTepa MPUYMHHBIX CBS3EH.
Kputnka JI.FOMOM npuHIHIIA NMPUYMHHOCTH KaK MOPOXKAAKOUIEH CBA3U. [IpUYMHHOCTE M 3aKOH.
[TpoTuBOMOCTaBIEHNE IPUUMHHOCTH U 3aKoHA B paboTtax O.Konta. Kputuka xonueniuu Konra B
paborax b.Paccena, P.Kapnana, K.[lonnepa. Mnes cymecTtBoBaHUs JBYX YpOBHEH NPUUMHHBIX
CBSI3€H: HaIVIAHAs U TEOpeTUYecKasi IPUIMHHOCTD.

[TpuunHHOCTE M 1enecooOpa3sHocTh. Terneonoruss U TeneoHoMusM. llpuynHHOE U
¢byHKIHOHATBHOE OObsicHeHHe. Bkiaa napBuHU3Ma M KMOEPHETHKH B IEMUCTU(DUKALUIO TTOHITUS
uenu. [ToHsTre nenu B CHHEpPreTUKe.

[TonsiTHE “CBETOBOro KOHYCa” M PEISATUBUCTCKAs MPUYUHHOCTD. [IpobieMbl neTepMuHU3Ma



B KJaccuueckoi ¢usuke. KoHrenus oqHo3HauHOrO (KECTKOro) AeTepMuHu3Ma. CTaTUCTHYECKUE
3aKOHOMEPHOCTH WM BEPOSATHOCTHBIE pacHpelesieHHus B KJIacCHYeCKoW ¢u3uke. BeposaTHOCTHBII
XapakTep 3aKOHOMepHOcTell Mukpomupa. CTaTyc BEpOSTHOCTM B KJIACCUYECKOW M KBAaHTOBOM
¢busuke. Konuenuus BEPOSITHOCTHOU NPUYUHHOCTH. [TonmepoBckas KOHLIeTIHUS
MPEPaCHOI0KEHHOCTEH U JWiIeMMa JAeTepPMUHU3M- WHAETepMUHU3M. JlucKyccuu mo mpobiemam
CKPBITBIX IapaMETPOB U TIOJHOTHI KBAHTOBOM MexaHMKH. PUiIOCO(CKHIl CMBICT KOHLEMIUU
nononHurenbHocty H.bopa u npuninuna neonpenenenHoctu B.Ieiisenoepra.

W3meHneHue mnpencTaBieHUN O xapakTepe (PHU3MYECKHX 3aKOHOB B CBSI3U C KOHIEMIHEH
“BoJBIIOro B3phIBA” B KOCMOJIOTUU U ¢ (POPMUPOBAHUEM CHHEPTeTHKH. [[pUUMHHOCTD B OTKPBITHIX
HEPABHOBECHBIX IMHAMUYECKUX CHCTEMaX.

S. Ilo3HaHUe CJIOKHBIX CHCTEM U PU3HKA

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

[TpoTuBOpeune MeEXay KIACCHUYECKOW TEPMOAMHAMHKOW W JBOJIOIMOHHOW OHOJOTHEH U
KOHLIETIIIMS ~ CaMOOpraHu3aluu.  TepMOJMHAMHMKA  OTKPBITBIX  HEPABHOBECHBIX  CHUCTEM
W.IIpuroxuna. CraTyc TMOHATHS BPEMEHM B MEXAaHHYECKHMX CHUCTEMax U CHUCTEMax ¢
camopa3ButueM. HeoOpaTuMocTh 3aKOHOB MPUPOBI U “‘cTpena BpeMeHn . CHHEpreTHKa Kak OJuH
U3 MCTOYHHMKOB JBOJIIOLIMOHHBIX UAEH B (usuke. J[eTepMUHUPOBAHHBIA XaoC M 3BOJIOLHUOHHBIE
poOJIEMBI.

6. IIpod/ieMa 00beKTMBHOCTH B COBPeMEHHOH (pusnke

KBaHTOBass MexaHMKa U  IOCTMOJEPHUCTCKOE OTPUIIAHME HCTUHBI B  HayKe.
HeonHO3HAYHOCTh TEpMHHA “O0BEKTHBHOCTH 3HAHHS: OOBEKTUBHOCTh KakK ‘‘O0BEKTHOCTH”
onucaHus (ONMUCAaHHE PeaTbHOCTU O€3 OTCHUIKM K HaONIOAATeNI0); U OObEKTHBHOCTh B CMBICIIE
a/IeKBaTHOCTU TEOPETHUUECKOI0 ONUCAHUS JEHCTBUTEIBLHOCTH.

[Tpo6ieMaTHYHOCTh TOCTHIKEHUS “O0BEKTHOCTH OIMUCAHUS M PEAM3yeMOCTh MOTyueHUs
3HAHUS, aJI€KBaTHOT'O JIEHCTBUTEIILHOCTH.

TpyAHOCTH AOCTHXXEHUS OOBbEKTHBHO MCTUHHOTrO 3HaHUs. “HemoomnpeneneHHOCTh” Teopuu
SMIIMPUYECKUMH JaHHBIMM W BHEIMIIMPUYECKHE KPUTEPUM OLEHKM Teopuil. ‘“Teopermueckas
Harpy>keHHOCTb” 3KCIIEPHUMEHTAJIbHBIX JJAHHBIX U TEOPETHUECKU HEUTPaIbHbIH S3bIK HAOIIOAEHUS.

Ponb conuanbHbIx (akTOpOB B TOCTHKEHUU UCTUHHOTO 3HaHMs. KpuTuueckast Tpaauuus B
Hay4YHOM COOOILECTBE U YCIOBUE TOCTHXEeHUs 00beKTHUBHO HcTuHHOrO 3HaHus (K. [Tonmep).

7. ®u3znka, MaTeMATHKAa U KOMIIbIOTEPHbIe HAYKH

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

“KosBotonust” BEIYUCITUTENBHBIX CPEJICTB U HAYYHBIX METOJIOB.

[Tonsatne wuHQoOpMamMKu: TeHEe3UC U COBPEMEHHblE MOAXOJbl. Marepus, »>Heprus,
nH(popmalyg Kak QyHIaMEHTaJIbHbIE KaTETOpUHU COBpeMEHHON Hayku. [IpoGnema BKItOYaeMOCTH
NOHATUS HH(pOpMAIMU B pu3HUecKyro KapTuHY Mupa. CBA3b HHPOPMALIUU C MIOHATHEM SHTPOIHH.
[Ipobnema omnucanus HWHOOPMALMOHHO OTKPBITHIX cucTeM. KBaHTOBBIE KOppensuuu U
uHpopManus.

P.®eitHMaH 0 BO3MOKHOCTH MOJENUPOBaHMs (PU3UKK Ha KoMmIbloTepax. OrpaHuyeHus: Ha
MOJIETMPOBAHUE KBAHTOBBIX CHCTEM C IIOMOLIBKO KJIACCMYECKOro KommbloTepa. llonsarne
KBAaHTOBOTO KOMITIbIOTEpA. BeruncnurensHble MamuHbl U npuHoun Yepua-Teropunra. KBantosas
TeopHst cI0XKHOCTH. CBsI3u Mex 1y puHIMIoM Yepua-TriopuHra u paszzenaMmu pU3UKH.

Yacrs 3. UcTopusi HayKu
HUcropus puzuxku
1. BBogHast yacTh
Harypdunocodckue kopau Qusuku. Ousnka B CHCTEME €CTECTBEHHBIX HaykK. Dusmka u
TEXHHUKA. DKCIEPUMEHT U Teopus. DU3NYECKUE SIBICHUS, 3aKOHBI IPUPOIBI M MPUHIIUITB (PU3UKH.



MaremaTHueckue CTpYKTyphl (uszndeckux Teopuil. @usuka u gunocodus. MHCTUTYHHMANTH3AINSA
¢usuku. HayuHoe coobmiectBo Gu3nkoB. MeTOM0MOTHYECKUE TMOIXOAbl K W3YyYEHHUIO Pa3BUTHSA
(bU3MKN: KapTUHBI MUPA, UCCIIEAOBATENLCKUE IIPOTPAMMBbI, HAYYHBIE PEBOIOIHH.

2. lokaaccuueckasi puznka

2.1. ®uznyeckue 3HaHUsA B AHTHUHOCTH. OT HaTypuiIocopun K craTuke Apxumesa u reo-
neHTpuyeckon cucreme Iltonemes.

OBoIOIMS NPEICTaBICHUH O MpUPOAE U €€ IepBOHAYangax y JOCOKPAaTHUKOB. AHTHYHBIE
atomucTsl (JIeBkunm, Jdemokput, Onukyp, Jlykpenuii Kap). [Tudarop u Ilnaron — npoBo3BecTHH-
KM MaTeMaTH4eCcKoro ecrecTBo3Hanus. dusuka u kocmonorus Apucrtorens. EBkinn u ero «Hava-
na». Apxumen u I'epoH ANEKCaHIPUNCKUIL: 3aKOHBI pblyara U TMAPOCTATUKHU, ISTh MPOCTHIX Ma-
mmH. [Tpobnema n3mepenus Bpemenu. Onruka EBknuna, Apxumena, ['epona AnekcanapuiicKoro u
[Ironemes. I'eonentpuueckas cucrema mupa lltonemes.

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

Ynanok eBporeiickoil Hayku. OCBOGHHE aHTHMYHOTO 3HAHMs apabCKOW HAayKOH: CTaTHKa W
yueHue 00 yJaenbHBIX Becax (ab-bupyHu, anb-Xa3uHu U 1p.), onTHKa (AJbXa3eH U JAp.), CTPOCHHE
BemiecTBa (ABepponc). Bnusnue apaboB Ha Bo3pakaarourytocs eBpomneiickyto Hayky XI-XI1I Bs.

BosnuknoBenne ynuepcutetoB. Ctatuctuka B counHeHusix Mopnana Hemopapus. Kune-
MaTtuueckue uccinenoanus Y. ['eiitcOepu u T. bpanBapanna (MOHSATHE CKOPOCTH HEPABHOMEPHOTO
nBKeHus), a Takke Y. Okkama u K. Bypuaana (koHIenus uMieryca u nmpodjaemMa OTHOCHTEIIb-
Hoctu nBukeHus ). Yuenue o ceere (P. ['poccerect, P. bakon, O. Burenmii).

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

BozpoxxaeHue KyiabTypHBIX LIEHHOCTEM aHTUYHOCTH. PEHOMEH T'yMaHU3Ma M €ro CBS3b C
no3HaHuem npuposl. CONmKkeHne MHKEHEPHOTO Jiejla U eCTECTBEHHBIX HaYK.

dusnyeckue OTKPHITHS, MEXaHUKa U U300peTeHus Jleonapao na Bunum (3aKoHBI TpeHUS,
SBJICHUSI KaWJIIIPHOCTH, (JOTOMETPHUS U TreOMEeTpUIecKasi onTuka u T. A.). CTaTuka u TUapOCTaTH-
ka C. CreBuna. H. Tapranss, Jx. benenertu u ap. — npealecCTBEHHUKU TaJIMIEEBCKOr0 YUYEHHS O
neukeHnu. Cosnanne H. Konep-HUKOM reMOLEHTPUYECKON CHCTEMbl MUpa — Ba)KHas IPEAro-
chlIKa HayyHoi peBomouuu XVII B.

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

3.1. IloAroTOBUTENbHBIN, IPEIHBIOTOHOBCKUN MEPHO/I.

KennepoBckue 3akonbl nBuxkeHUs 1aHer. Mexanuka ['. [anmsies. Meton MBICIEHHOTO
SKCHEpUMEHTa. 3aKOH MaJeHHs TeJ, MPUHLUIBI WHEPLUUH M OTHOCHUTEIBHOCTH, Mapaboinyeckas
TpaekTopusl IBUKeHUsS cHapsja. [anmuneil — Habmromarens u skcnepumenTarop. Ilponece 'anu-
nest. Merononorus Hayku B counHeHusax @. bakona u P. Jlexapra. Kapresnanckas kapTuHa Mupa
BKJaf JlekapTta B pu3uKy. AkajgeMuu — OCHOBHasl (popMa MHCTUTYLHATN3AUU HAYKH.

Mexanuka X. ['toiirenca. /IluHamMyuka paBHOMEPHOTO KpPYroBOro JBHXKEHM, (popMyina ILieH-
TpOOEXKHON cuiibl. MasTHUKOBBIE 4achl. 3aKOHBI coxpaHeHMs. Teopusi (U3MUECKOro MasTHHKA.
Teopus ynpyroro ynapa.

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

3.2. Co3nanne Hpl0TOHOM OCHOB KJIaCCUUECKON MEXAHUKH.

«MatemaTnueckue Havyasia HaTypaibHON ¢unocodun» Heiortona. [lyrs HproToHa K co3na-
Huto «Hauam». Crpykrypa «Hauan». IIpencraBienue o mpocTpaHcTBe W BpeMeHH (aOCOIOTHBIE
MIPOCTPAHCTBO U BpeMsl, CHMMETPHUH MPOCTPAHCTBA U BPEMEHH, IPUHILUI OTHOCUTEIBHOCTH). Tpu
OCHOBHBIX 3aKOHA HbIOTOHOBCKOM MEXaHMKU. 3aKOH BCEMUPHOI'O TATOTEHUS U HeOecHast MeXaHUKa.
BeiBon 3akon0B Kemepa. MecTo 3ak0oHOB coxpaHeHus B cucreme Hprorona. HeroTOHOBCKast kKoc-



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

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

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

HccnenoBanue 1eKTpUYECTBA U MarHETU3Ma — Ha IIYTH K KOJMYECTBEHHOMY 3KCIIEPUMEH-
Ty (I'. Puxman, I'. Kasengum, O. Kynon). ®aronnnsie u a3¢pupHbIe TpeACcTaBICHUs 00 dIIeKTpuye-
ctBe b. ®panknuna, ®. Onunyca, M. B. JlomonocoBa u JI. Diiniepa. “lI'anbBaHU3M” U SIBJICHUE
anekTpuyeckoro Toka (JI. 'ansBanu, A. Bonbra, B. B. Iletpos).

Pa3BuTHE OCHOBHBIX MOHATHI YYEHUS O TEIUIOTE; MPEACTABICHUE O TEIUIOPOAEC U KUHETHYE-
ckoil mpupoze temnotrel (M. B. Jlomonocos, [{x. bk, A. JlaByasse). KopnyckynspHas ontuka: ot
Herotona no Jlamnaca. DiaeMeHTHI BOTHOBBIX MpeACTaBIeHUM 0 cBeTe (Ditnep).

4. Knaccuveckasi Hayka (XI1X B.)

4.1. Hauano ¢opMupoBaHus KI1accUu4eckoi (PU3MKH Ha OCHOBE TOYHOT'O SKCIIEPUMEHTa, (e-
HOMEHOJIOTMYECKOT0 TI0IX0/1a ¥ MateMaTrudeckoro aHaimsa (1800-1820-¢ rr.).

[Taprkckasi moUTEXHUYECKas MIKoNa — AeTuile Benukol dpaHily3ckoi peBONIOINHN U JIH-
Jep MaTeMaTUKO-aHATUTHYECKOTO moaxona kK ¢usuke. BomHoBas Teopusi cBera O. Openens (e€
pasButue B pabdorax O. Kommn). Dnexrpoaunamuka (ot X. Opcrena k A. M. Ammiepy). Teopus ten-
nonpoBogHocTH XK. @ypre. Teopus temnosbix Mamuu C. Kapuo. KimtoueBast konnenius @ypre —
¢dusuka kak teopust nudpdepeHIHaNbHbIX YPaBHEHUNH C YaCTHBIMHM MPOU3BOAHBIMU 2-TO TMOPSIIKA.
OcBoenmne ¢panmysckoro onsita B 'epmanuu (I'. C. Om, @p. Heiiman u np.), bpuranuu ([x. I'pun,
VY. Tomcon u ap.), Poccuu (H. U. Jlo6auesckuii, M. B. Octporpanckuii u ap.). DopmupoBanue Qpu-
3UKHU Kak HayuyHou aucturuinabl B Poccun (ot 3. X. Jlenna no A. I'. Cronerosa).

4.2. Enunas nosneBasi TeOpUs dJIEKTpUYeCcTBa, MarHeTu3ma u ceera: or M. ®apanes k JIx.
K. Maxkcsemry (1830-1860-¢ rT.).

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

dapanieeBckasi mporpaMMa CHHTe3a (PU3MUECKUX B3aUMOJICHCTBUI Ha OCHOBE KOHLENIIMU
onuskonencTBus. OTkpbiTHe dapaneeM sneKTpoMarHUTHOM MHAYKUUU. CUIIOBBIE JIMHUU U Hes
nons y @apazes. DNeKTpoJUHAMUKA JaTbHOJACHCTBUS U €€ KOHKYPEHLIUs ¢ IpOrpaMMoi On3Ko-
nevicteus (B. Bedep, ®@. Heiiman, I'. ['enbmronbil 1 ap.). ['eHe3nc Teopun 3MeKTpOMarHUTHOTO T0-
11 MakcBesuta. YpaBHeHHsT MakcBeiia. DJIEKTPOMAarHUTHBIE BOJIHBI M 3JIEKTPOMArHUTHAsI TEOPHUS
ceta. [IpencraBienue o JoKalIu3alMy U MOTOKE dHEPruu 3nekrpoMarauTHoro noius (H. A. Ymos,
JUk. IToitHTHHT 1 Ap.). OnbiTel I'. 'epia ¢ 3eKTpOMarHUTHBIMM BOJIHAMHU M JIpyTHE SKCIIEPUMEH-
TaJbHBIE TIOATBEPKJECHUS Teopuu (B yacTHOCTH, oOHapyxeHue I1. H. JlebeneBsiM CBETOBOTO JaB-
nenus). Cummerpuunas ¢opmynupoBka ypaBHeHuid MakcBemna I'. I'epuem u O. XeBucaiinom.
Nzobperenue panuo (A. C. ITonos, I'. Mapkonmn).

4.3. ®u3uKa TEIUIOBBIX ABJICHUH. 3aKOH COXPAHEHHS DHEPTMH M OCHOBBI TEPMOAMNHAMMKH
(1840-1860-¢ rr.).

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



olllee pa3BUTHE TEPMOJMHAMUKU: XUMHUEcKas TepMmonumHamuka J[x. Y. I'ub0ca, Tperbe Hawaio
tepmoauHamuku B. HepHera 1 35eMeHTsl TepMOAMHAMUKHI HEPABHOBECHBIX MPOLIECCOB.

4.4, ®u3nka TemoBbIX ABIEHUN. KuneTnueckas Teopus ra3oB M CTaTUCTUYECKAsi MEXaHUKa
(1850-1900-¢ rr.).

Kunernueckas teopus raszos Knaysunyca u Makcsenna (1 ux npeamectseHHukH). Coznanue
OCHOB CTaTHUCTHUYECKON MEXaHWMKH: 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 BpOyHOBCKOTO OBMXKEHUS M JOKA3aTEIbCTBO PEATHLHOCTH CYIIECTBOBAHHS aTOMOB
(A. Duitamreitn, M. CmonyxoBckuid, JK. Ileppen). Dproauueckas rumore3a u e€ pasButue B XX B.
Cratuctudeckas pusmka.

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

5.1. DKcCepuMEHTAIBHBIA MPOPHIB B MUKPOMUP; KPU3UC KIIACCHUECKOW (PUBHMKH; DIEKTPO-
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 np.). Kpusuc knaccuueckoit ¢usuku: mpoOiieMbl 3(UPHOrO BeETpa
(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-
CTHYECKOT0 000CHOBaHUs 2-To Havana tepMmoauHamuku (bomeiMan, I'ub0c u 1p.); KpUTHKA Kitac-
CHUKO-MeXaHu4eckol kapTuHbel mupa (O. Max, II. lrorem, A. Ilyankape). DnekTpoHHash Teopus
X. A. JlopeHna u 3IeKTPOMAarHUTHO-TI0JIEBAsI KAPTUHA MUDA.

5.2. KanToBas teopus usnydenuss M. Ilnanka. CBeroBbie kBaHThl A. Diiniureitna (1900-¢
IT.).

[Ipenpicropusi: moHATHE aOCONIOTHO YEPHOTO Tela, 3aKOHBI TEIJIOBOTO U3My4YeHUS
(I'. Kupxrod, U. Ctedan, JI. Bonbuman). [IpoGnema pacipeeneHus YJHEPIUU B CIIEKTPE H3ITydeHHs
abcoMOTHO Y€PHOTO Tena U €€ CBETOTEeXHUYECKHE UCTOKU. [IepBbie MOMBITKU pelIeHus IPOoOIEMBbI:
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 porodapdexra. OTKpbITHS DUHIITEHHOM KOPIYCKYISIPHO-BOJIHOBOTO JAyaln3Ma Jjisl CBETa.
BBenenuve NOHATHS MHIYLMPOBAHHOTO M3JIy4eHHMsS W BBIBOJ Ha ero ocHose ¢Gopmynsl Ilnanka
(OHHIITENH): BaKHOE 3HAYSHHUE ITOTO MOHATHUS JIJIsI KBAHTOBOU SJIEKTPOHUKH.

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

Coxkpamenne Outiypkepanbaa — Jlopenna u npeodpazoanust Jlopenia, A. [lyankape u
OnuHireitna (1904-1906 rr.) — co3znanue QyHaaMeHTa ClEHUaTbHOM TEOpUH OTHOCHTEIBHOCTH.
3aBeplieHre TeOpUH DHUHIITEHHA: aKCHOMaTHKa TEOPUH, ONepalliOHaIbHO-U3MEPUTENbHAS U PeIsi-
TUBUCTCKasi TPAKTOBKA TEOPHUHU, OTKa3 OT 3pupa. DKCIEPUMEHTAIbHOE MTOITBEPKAECHUE TEOPHH OT-
HocuTenbHOCTU. YeThipéxMepHast GpopmyinrpoBka Teopuun I'. MunkoBckuM. PenstuBucrckas nepe-
CTpoOMKa Ki1accuuecKoi ¢pu3uku. Bo3HUKHOBEHHE HA OCHOBE TEOPUU OTHOCUTEIBHOCTH T€OPETUKO-
MHBAapHUaHTHOT'O MOJX0/a.

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

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

TenzopHo-reomerprueckas KOHUENUS rpaBuTaiu. OTKpbeITHE OOIIEKOBApUAHTHBIX YpaB-
HEHUI TPaBUTALIMOHHOTO MOJII — 3aBEPIIEHHUE OCHOB TEOPUHU. BO3HMKHOBEHUE PEISITUBUCTCKOU
KocMmoJioruu: ot A. DiiHmTelHa 10 A. A. @pun-mana. [locnenyromiee pa3Butiue Teopun (TpaBuTa-
IIMOHHBIE BOJIHBI, 3aKOH COXpaHEHUs YHEPrUU-UMITYJIbca U TeopeMbl O. Hetep u ap.) u e€ sxcnepu-
MEHTaJIbHOE TOoATBEepXKAeHUE (A. DAMUHTTOH | JIp.).



[TpoeKThl eMHBIX TEOPHUH MO, OCHOBAaHHBIC Ha Hee TeOMEeTpU3aliu (PU3MUECKUX B3au-
MozehcTBUM, U uxX Heynaun (teopuu I'. Beims, T. Kamymel, A. DifHIITEHHA). DBpUCTHYECKOE 3HA-
YEHHE €UHBIX TEOPUH MOJIS.

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

CepuasbHble CIEKTPBl U PaHHUE MOJENIN CTPYKTYpbl aToMoB. OTkpeiTue 3. Pezepdoprom
SIEpHOTO CTpoeHus aromoB. KBaHTOBas Tteopus atoma Bojgopona bopa. IlpuHuun coorBeTcTBUs
bopa. KBanToBeie ycinoBust bopa — A. 3ommepdenbna. OObsICHEHHE ONTHYSCKUX M PEHTTCHOBCKUX
CIIEKTPOB aTOMOB. I1onbITKH OOBSICHEHHSI IEPUOANUYECKOI cucTeMBI 3ieMeHTOB. IpuHnun 3anpera
B. Ilaynu u cnun snektpona. TpynHoctn Tteopun. KBaHTOBas Teopus IUCHEPCHH M THIIOTE3a
H. bopa, X. Kpamepca u Ix. Ca3tepa 0 CTAaTUCTUYECKOM XapaKTepe 3aKOHA COXPAHEHUsI SHEPTUU U
UMITYyJIbCa.

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

KBanToBas Mmexanuka B matpuunoit ¢popme (B. I'eiizendepr, M. bopHn, I1. Mopaan). BosHbl
BemtectBa JI. ne bpoitnst u BosnHOBast mMexanuka 3. lllpenunrepa. DKcnepUMEHTAIIBHOE MOJTBEP-
XeHUe BOJTHOBOM mpupo sl Mukpouactuil (K. JaBuccon, A. Jxepmep, JIxk. I1. Tomcon). PazpuTtue
oneparopHoil ¢hopmynupoBku kBaHTOBOM MexaHuku (I1. lupak u np.) U J0Ka3aTenbCTBO IKBHUBA-
JIEHTHOCTH €€ pa3iauyHbIX GopM. BeposTHOCTHAs HHTEpIpeTalys KBaHTOBOW Mexanuku (M. boph).
[Tpunuuns! Heonpenenénnoctu (I'eiizendepr) u nononuurenbHoctu (bop) — ocHOBa Qu3nyeckoit
MHTEpIpeTaluyi KBaHTOBOM MeXxaHUKH. [IpobieMa NpuYMHHOCTH B KBAHTOBOM MEXaHHUKE U AUCKYC-
cun Mexay bopom u DitHmreitHoM. KBaHTOBBIE CTaTUCTUKH, CUMMETpHUSl U ClUH. Bakuelue
IIPUJIIOKEHNUS KBAaHTOBOW MEXAaHUKU (B 4YaCTHOCTH, paboThl coBeTckux yuéHbix S. M. 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 31€KTPOAMHAMUKA, PEISITUBUCTCKAsE KBAHTOBAsI TEOPUsI AIEKTPOHA U KBaH-
toBas Teopus nois (1927-1940-¢ rr.).

[IpoGnema KBaHTOBaHHS 3JIEKTPOMArHUTHOTO IMOJIS /IO CO3JaHHsl KBAaHTOBOM MEXaHHMKHU
(IT. Opendecr, I1. Jlebait, A. Diinmreiin). KBantoBas teopus muznydenus I1. [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 OTKphITHE MO3uTpoHa. OOmias cxema MOCTPOCHMsSI KBAaHTOBOM TEOpUM TOJSA IO
B. I'eitzen6epry u B. ITaynu. CooTHomeHHE HEONpeaeEHHOCTEH B KBAHTOBOM 3JEKTPOIMHAMHUKE.
[Ipo6nema pacxogumocteil u e€ pemienue B koHue 40-x rr. (P. ®@eitaman u 1p.). DKcnepUuMeHTa b-
HO€ MTOATBEPKICHNE KBAHTOBOM 2JIEKTPOJUHAMUKH.

5.8. dusnka aTOMHOrO A7pa M AIEMEHTAPHBIX YacTHIl (OT HEUTpOHa /10 Me30HOB). KocMmiueckue
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 HobOenmeBckas mpemust 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
JIEMEHTapHbIX dYacTull. SnepHele Monenu. VckyccTBeHHas paguoakTHMBHOCTh. Bo3snelicTBhe
HelTpoHOB Ha sapa (O. ®epmu, U. B. KypuatoB u ap.). Otkpsitue siaepuoro aenenus (O.'an u
@. [Itpaccman, JI. Melithep u O. @puin), reopus aenenus bopa — [[x. Yunepa u 5. . ®dpenxkens.
[Mpunuun astrodazuposku (B. U. Bekcnep, O. Mak-Mwinan) u pa3paboTka HOBOTO MOKOJEHUS
LUKINYECKUX YCKOPUTEIEH.

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



6.1. SnepHoe opyxue H siaepHble peakTophl. [Ipobiemsl yrpaBiisieMOro TepMOSAEPHOIO
CUHTE3A.

[lenHas snepHas peakuus ACICHUS ypaHa M BBEICHUE IOHATUS KPUTHYECKOM maccsl. Ilep-
BbI€ MHUIMATHUBBI O MPHUHITUU TOCYAAPCTBEHHBIX MPOTPaMM MO CO3JaHUI0 aTOMHONW O0MObI (AH-
s, CIIA, I'epmanus, CCCP). Ilyck neporo simepuoro peakropa (CLLA, D. ®epmu, 1942). [Isa
OCHOBHBIX HAIpPABJICHUS Pa3BUTHUS T'OCYIAPCTBEHHBIX SIIEPHBIX MPOrpamMM: IUIYyTOHUBOE — C HC-
I10JIb30BAHUEM SIJIEPHBIX PEAKTOPOB; U YPAaHOBOE — C MCIOJIb30BAaHUEM Pa3/I€IUTEIbHbBIX YCTaHO-
Bok. Co3qaHue aTOMHOW NMPOMBINIJICHHOCTH M TMepBbIX aTroMHBIX 60MO B CIIIA (1945) u CCCP
(1949) (non pykosojcteoM P. Onnenreiimepa u U. B. Kypuarosa).

[Ipensicropuss ocBoeHUs: TepMosiAepHON sHepruu. Co3laHue TEPMOSIEPHOTO OpPYXKHS B
CIOA u CCCP. AromHuas sHepretuka. IIpoGiema Tepmosaeproro cunte3a B Aurimu, CLIA u
CCCP. Pe3kuii pocT pu3NUECKUX HUCCICIOBAHHM, BBI3BAHHBIN “‘SIEPHON PEBOIIONNEH B BOCHHOM
7ielie, MPOMBIIIJIEHHOCTH U 3HepreTuke. [lonurnueckue, coManbHble U STUUYECKHUE acleKThl “‘d1ep-
HOM peBoJironuK’’ BO 2-i mojoBuHe XX B.

6.2. ®u3nKa KOHIEHCUPOBAHHOI'O COCTOSIHUSA U KBAHTOBAs 3JIEKTPOHMKA.

KBaHTOBass MexaHuWKa — TEOpETHUYECKas OCHOBAa (PM3UKU KOHACHCHPOBAHHOTO COCTOSHUS
(®KC) u xBantoBoi snektpoHuku (K3). 3onnas teopus. Meron kBasuuactuu. MaruurtHo-
PE30HAHCHBIE SIBICHUSA: AJIEKTPOHHBIN mapamaruutHeiil pezonanc (JI1P, E. K. 3aBoiickuii) u saep-
HBbIN MarHUTHBINA pe3oHanc (AIMP). UccnenoBanue morynmpoOBOHUKOB M OTKPBITHE TPAH3UCTOPHOTO
s dekra. Ou3nKa sSBICHUN CBEPXIPOBOAUMOCTH U CBEpXTeKydecTu. Teopus (a30BbIX MEPEXO/I0B.
I'eTepocTpyKTypHI.

Pannocnekrpockonuyeckue NpearnocbUlKi KBAHTOBOM AeKTpOHUKHU. Co3/1aHKNe Ma3epoB U
nazepoB. ®KC u KD — BakHBIE HCTOYHUKH TEXHHUECKUX MPUIOKEHUH (U3UKH BTOPOH TOJIOBHHEI
XX B. BozaeiictBue uaeit u meronoB @KC u KD Ha cmexHbIC 001acTH PU3UKU, XUMHIO, OMOJIOTHIO
u MeauuuHy. OCHOBHbIE HayuHble HEHTpbI U mKojbl B obsactu @PKC u KD. 3HauntensHoCcTh OTe-
yecTBEHHOro BkJaga B o00a wHampasieHus (OKC — mxona A. @. Modde, II.JI. Kanuna,
JI. 1. JJannay, K. . Andépos u ap.; KO — H. I'. bacos, A. M. IIpoxopos u ap.).

6.3. ®u3KKa BBICOKMX SHEPIHil: HA MYTU K CTaHJIaPTHON MOJEIH.

WNHTeHcuBHOE pa3BUTHE (U3MKH 3JEMEHTApPHBIX YacCTHI] U BBICOKMX JHEpPrHil, BHI3BAHHOE
YCIIEIIHOM peanu3anueil HallMoHaNbHBIX JepHO-0pYyXkeHbIX mporpamm (1950-1960-¢ rr.). Co3na-
HUe OONBIIMX YCKOpPHUTENEH 3apspKeHHBIX vactuil. Kosmalaepsl ¥ HakoNMUTenbHbIE Koibla. [1y-
3BIPHKOBBIE KAMEPBI U IPYTUE CPEACTBA PETUCTPAL[UN YACTHII.

KBanTtoBas Teopus mnonst — TeopeTudeckasi OCHOBa (PM3HUKH AJIEeMEHTapHbIX yacTull. dusnka
HEUTpUHO U cnadbix B3auMoaencTBui. KoHuenuus kanuOpoBoyHOro nonis u pa3paboTka Ha e€ oc-
HOBE TMEpPEHOPMHUpPYEeMbIX KBaHTOBOM XpomoauHamuku (KXJI) (coBpeMeHHOro aHaiora TEOpHUH
CHJIbHBIX B3aMMOJICHCTBHI) U €IMHON TEOPUH INEKTPOCIA0BIX B3aUMOICHCTBUH.

6.4. PensatuBucrckue acTpopu3uka U KOCMOJIOTHUSI.

Teopernueckas ocHOBa acTpo(U3MKM U KOCMOJIOTUM — OOILAsi TEOpUsi OTHOCUTENBHOCTH.
Bonna oTkpeiTuil B acTpodusuke U kocMonoruu 1960-X IT., CBS3aHHBIX C pa3BUTHEM paguoTEse-
CKOIIOB, PEHTT€HOBCKOM M T'aMMa-aCTpOHOMHH. OTKpBITHE KBa3apoB; PEIMKTOBOIO W3JIYYEHHS,
MOATBEPKIAIOIIETr0 TUIOTE3y “ropsiuell BceneHHON”; mynbcapoB, OTOXKAECTBIEHHBIX C HEHTPOH-
HBIMU 3BE3/1aMH. PEHTreHOBCKME U raMMa-TeJIeCKOIbl Ha HCKYCCTBEHHBIX cryTHUKaX 3emin (MC3).
Pa3Butne ¢usuku ué€pusix apip. Helitpunnas actponomus. Mudasiuonnas kocmosorus. [Ipo0ie-
Ma TPaBUTALMOHHBIX BOJIH. I'paBuTanmonHslie auH3bL. [Ipobiema ckpeiToii Macchl. Kocmonoruye-
CKH€ MOJIEJIH C A-4JIEHOM B YPaBHEHHUAX DHHIITEHHA U KOCMUUYECKUN BaKyyM.

7. 3ak/104nTEeIbHAS YACTh

OO01as xapakTepucTUKa KBAaHTOBO-PEISTUBUCTCKOM KapTUHBI Mupa (rapanurma). Hepeménusie
npo6iemsl pusnku B Hayane XXI| B. [IpoGiema equHoii Teopuu 4-x pyHAaMEHTaIbHBIX B3aUMO-
neivictBuil. KBaHToBast TeopHst rpaBUTallUy U cynepcTpyHsl. [IpobieMa rpsaymux HayqHbIX peBo-
mouuit B GU3MKe.

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

Hanpagsaenue 03.06.01 ®usuka u actpoHOMUS
Hanpagaennocts (npogpuis) «Pagnopuznukar

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

2. lenpio oCBOEHUS MUCHMIUIMHBI «/HOCTpaHHBIN SI3BIK» SIBIIETCS (POPMUPOBAHUE Y ACIIH-
PaHTOB HEOOXOAMMOro JUIsl Clayd KaHAWJATCKOTO 3K3aMeHa YpPOBHS 3HAHUN, yMEHUHl U
HAaBBIKOB B OOJIACTH YTEHUsI, TOBOPECHUS, ayJUPOBAHUA, [IEPEBO/A, aHHOTUPOBAHUS, pede-
pUPOBaHUA U IIUCHMA.

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

1. Buabl peyeBoii KOMMYHUKAIMU

1.1.I'o6openue. AciupaHTt JTOJKEH BIAJETh MMOATOTOBICHHOH, a TaK)KE HEMOJATrOTOBICHHOM
MOHOJIOTUYECKOH peublo, YMETh JeJaTh pe3loMe, COOOLICHHS, TOKJIaJ Ha HWHOCTPAHHOM S3BIKE;
JMAJIOTHYECKON PEYbl0 B CUTYaIlUsX HAYYHOTO, MPO(ECCHOHATBHOTO U OBITOBOTO OOIICHHUS B TIpe-
JieNlaX U3Y4SHHOT'O SI3bIKOBOTO MaTepralia M B COOTBETCTBUU C M30PaHHOMW CIIEIUAIBHOCTBIO.

1.2.Ayouposanue. AciipaHT JIOKEH YMETh MIOHUMATh Ha CIyX OPUTHHAIBHYIO MOHOJIOTH-
YECKYIO U JIMATOTMYECKYIO PeUb 10 CIEIHAIbHOCTH, ONIMPAsICh HA U3yYCHHBIH SI3bIKOBOW MaTepuall,
(OHOBBIE CTPaHOBEIYECKHE M MPOPECCUOHATBHBIC 3HAHUS, HABBIKU SI3BIKOBOM M KOHTEKCTYaIbHON
JIOTaJIKH.

1.3.Ymenue. AciupaHT J0JKEH YMETh YUTaTh, IOHUMAaTh M MCIOJIb30BaTh B CBOEH Hayd-
HOW PabdOTe OPUTHHAJIBHYIO HAYYHYIO JIUTEPATypy IO CHEIHAIbHOCTH, ONMUPAsCh HA W3YYCHHBIN
SI3BIKOBOM Matepuai, (POHOBBIE CTPAHOBEIUYECKHE U MPO(eCcCHOHANBHBIC 3HAHHS U HAaBBIKHU S3BIKO-
BOI M KOHTEKCTyalbHOH oraiku. Bianers BcemMu BUaMu yTeHUs (M3ydaroliee, 03HAaKOMUTENIBHOE,
MMOMCKOBOE U TTPOCMOTPOBOE).

1.4.ITucbmo. AcivpaHT AOJDKEH BIIAJAETh YMEHHSMM MUCbMA B MpeAesax U3ydeHHOTO s3bl-
KOBOT'O MaTepuaia, B YaCTHOCTH YMETh COCTaBUTh 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 peuesvix oelicmeuii u npuemvl 6e0eHus 00ueHus

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

Ilepeoaua gpaxmyanvroii ungpopmayuu. cpeacTsa opopmaeHNs MOBECTBOBAHUS, OMMCAHUS,
paccyXIeHHs, yTOUHEHHS, KOPPEKIIUU YCIBIIIAaHHOTO MIJIM TIPOYUTAHHOTO, OTIPEIEICHUSI 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 CHIeNIaTh UTO-JIH00, BBISCHCHHE BO3MOXHOCTHU/HEBO3MOXKHOCTH CJIC-
JaTh YTO-TM00, YBEPEHHOCTH/HEYBEPEHHOCTH TOBOPSIIETO B COOOIAEMBIX M (DaKTax.

Cmpykmypupoeanue ouckypca: opopMIeHHE BBEIEHUS B TEMY, pa3BUTHE TEMbl, CMEHA Te-
MBI, TTOJIBEJICHUE WTOTOB COOOIEHUS, HMHUIMUPOBAHNWE W 3aBEpIICHHE pa3roBOpa, NMPUBETCTBHE,
BbIpa)XK€HHUE 0J1aroJapHOCTH, pa304apoBaHus U T.1.;

BJIaJICHE OCHOBHBIMH (POpPMyJIaMU STHKETa MPH BEICHHWH IHAJOra, HAYYHOW TUCKYCCHH,
IIPU OCTPOSHUU COOOIIEHUS U T.JI.
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2.2. ®onemuxa

WHTOHAIMOHHOE OQOPMIICHHE TPEATIOKEHHS: CIIOBECHOE, (Ppa3oBOE M JIOTUYECKOE yrape-
HUS, MEJIOJUS, May3aus; GOHOJIOTHUECKUE MPOTUBOIIOCTABIICHUS, PEIEBAHTHBIC JJISI U3y4aeMOro
SI3BIKA: JTOJITOTA/KPATKOCTh, 3aKPBITOCTH/OTKPHITOCTh TJIACHBIX 3BYKOB, 3BOHKOCTH/TJIIYXOCTh KOHEU-
HBIX COTJIACHBIX M T.II.

2.3. JIekcuka

Jlexcuueckuil 3anac caaronero KaHaAuJaTCKUM 3K3aMEeH JO0JKEH cocTaBUTh He MeHee 5500
JICKCHYECKUX EIWHUI] C YYETOM BY30BCKOI'O MHHHMYMa M TIOTEHIIMAJIBHOTO CJIOBaps, BKIFOYAs
npumMepHo 500 TepMHHOB IPOGUIMPYIOLIEH CEIMATBHOCTH.

2.4. I'pammamuxa

Anenutickuii 31K

[Topsimok cnoB mpocroro npemtokeHus. CI0KHOE TPEJIOKEHHE: CIIOKHOCOUMHEHHOE U
CJIO’)KHOTIOTYMHEHHOE TpeuioskeHusl. COI03bI U OTHOCHUTEIIBHBIE MECTOMMEHUS. DITMITHYECKUE
npeuIokeHus. beccorozHbie mpuaaToYHble. YOTpeOIeHUe JIMYHBIX (JOPM TJIarojia B aKTUBHOM U
naccuBHOM 3anorax. CornacoBanue BpeMeH. OyHKMK MHOUHUTHBA: MHOUHUTHB B (QYHKIMH TTOA-
JISKAIIET0, onpeeneHus, o0cToaTenbcTBa. CHHTAKCHYECKHE KOHCTPYKIIUU: 000POT «IIOMOTHEHHE
¢ nHPUHUTHBOMY» (OOBEKTHBIN Magek ¢ MHOUHUTHBOM); 000POT «IIO/AJIeKaIIee ¢ HHPUHATHBOM)
(MIMEHUTENbHBIN Ma/iek ¢ UHPUHUTUBOM); HMHPUHUTUB B (YHKIIMM BBOJHOTO 4JieHa; UHOUHUTUB B
COCTaBHOM UMEHHOM cka3zyeMoM (De + ungh.) u B cOCTaBHOM MOAAIBHOM CKazyemoM; (06opot «for
+ smb. To do smth..»), CociararenbHoe HakIOHeHHE. MogaibHbIe Taroibl. MoJaibHbIE TIIaroJibl
C MPOCTHIM U Nep(HEeKTHBIM HHPUHUTHBOM. ATPUOYTUBHBIE KOMILIEKCHI (IIETIOUKH CYIIECTBHTEb-
HBIX). DM(paTryeckue (B TOM YKCIIe HHBEPCHOHHbBIC) KOHCTPYKIUHU B hopme Continuous miu mac-
CHBa; WHBEPTUPOBAHHOE MPHUIATOYHOE YCTYIHTEIBHOE WM MPUYMHBI, ABOHHOE OTpullaHue. Me-
croumenus, cioBa-3amectutenu (that (of),those (of), this, these, do, one, ones), ciokHble U apHbIe
COI03bI, CPABHUTEIBHO-COIIOCTABUTEIbHBIC 000pOTHI (aS...aS, Not S0...as, the...the).

Dpanyy3cKuil 361K

[Topsimox cnoB mpocroro npemytoxkeHus. CI0XKHOE TPEIOKEHHE: CIO0KHOCOUMHEHHOE U
CJIO’KHOTIOTYMHEHHOE TpeiiokeHus. Coro3bl. YTOTpeOieHHe JIMYHBIX (POPM II1aroioB B aKTHBHOM
3asnore. CornacoBanue BpemeH. [laccuBHast ¢opma riarosna. Bo3BpaTHble riraroisl B 3HaY€HUH T1ac-
cuBHOM (hopMbl. be3nnunbie koHCTpYKIMH. KOHCTpyKIMKU ¢ HHQUHUTUBOM: avoir a + infinitif, étre
a + infinitif, laisser + infinitf, faire + infinitif. =~ Henuuneie gopmbl riarona: MHGUHATHB HACTOS-
IIEr0 U MPOIMIE/IIEro BpeMeH!; MHPUHUTHUB, YIOTpeOIseMblii ¢ peyioraMi; THPUHUTHUBHBIN 000-
port. IlpuyacTie HACTOSIIET0 BPEMEHH; MPUYACTHE MPOLIESIIIETO BPEMEHHU; IEeTPUIACTHE; CIIOK-
HOE€ MpHUYACTHE MPOILIEANIET0 BpeMEHU. AOCOMIOTHBIM MpUYaCTHBIH 000pOT. YCIOBHOE HAaKIIOHE-
nue. CocnararensHoe HakioHeHHe. CTeNeHn CpaBHEHUS MpHJIaraTelbHBIX W Hapeuuil. MecronmMe-
HUS: JIMYHBIE, OTHOCHUTEJbHBIE, YKa3aTellbHble; MECTOMMEHHME CpeIHero pojaa /e, MECTOMMEHUs-
Hapeuus en u Y.

Hemeyxuii a3vix

[IpocTthie pacmpocTpaHEHHBIE, CIIO)KHOCOUYMHEHHBIE U CJI0KHOMOYNHEHHBIE MPEI0KEHUSI.
PamouHast KOHCTPYKIUS U OTCTYIUIEHHs OT Hee. MecCTO U MOpSAJOK CJIOB MPUIATOUHBIX MpeioxKe-
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 KOHCTpYKIuu Sein u haben + zu + infinitiv. MonaneHble T1aronsl ¢ 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 Hapeuuil M T.1. KOMMyHUKaTHBHOE 4YJICHEHHE
MIPEJUIOKEHUS B CIIOCOOBI €r0 BBIPAYKEHHS.

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

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpagaennocts (npogpuis) «Pagnopuznukar

1. JIucumrumna «Ilemarornka M ICUXOJOTHS BBICHICH IKOJBI» OTHOCUTCSA K 00s3aTCIIbHBIM
JTUCIUTIIIMHAM BapuaTUBHOW 4yacTH Os0ka b1.

2. OCHOBHOH LIENBIO OCBOEHHS AUCHUIIIMHEI «Ilearoruka M INCHUXOJOTMsS BBICIICH IIKOJBIY»
SIBJISIETCSI IOATOTOBKA K IPENOIaBaTENbCKOMN AEATEIbHOCTH, B TOM YHCIIE:
- (hopMupoBaHUE TIPEICTABICHUH 00 OCOOCHHOCTSAX MEAaroru4ecKoi esaTeIbHOCTH B BbIC-
IIeH IITKOJIE;
- MPUOOPETCHNE 3HAHUN IO TEJArOrukKe M TICUXOJOTHUU BBICIIEH MIKOJBI: (HOPMHUPOBAHKE
MOTHBAIIMH YYCHUS, YIIPABICHHUE MTO3HABATEIHPHOMN JCITEIbHOCTHIO 00YJIArOIIHXCSI.
- U3y4YeHHEe OOIIMX MPUHIIMIIOB OpraHU3alui Y4eOHOT0 Mpoliecca B BBICIICH IIKOJIE.

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

Tema 1: Lenu u 3a0auu evicuieli WKOIbl HA COBPEMEHHOM dmane.

TenneHIMM pa3BUTHS COBPEMEHHOTO BhICIIEro oOpasoBanusi B Poccun.

ITonxoxas! k onpeseneHuo Lenei o0pa3oBaHus: o0ydeHne Kak (OpMHpPOBAHUE OIBbITA; 00Y-
YeHHe Kak (OpMUPOBAHUE JINYHOCTU IIpoheccuoHaa.

Mogene nuuHOCTH HpodeccuoHana: NpoQeccuoHanbHas HaIPaBIECHHOCTb, MPO(eccHo-
HAJIBHBIA ONBIT, NPO(PECCHOHATBHO-BAKHBIC KAaueCTBA, WHIMBHUIYAJIbHBIH CTHIIb JESTEIHHOCTH.
Ortanbl popMHUpoBaHus NpodeccruoHana, Heiau U 3afadd paboTsl Ha KaxaoM stane. Knaccupukarus
METOJIOB O0yUYEHUS U BOCIIUTAHUS B BY3€.

HopmatuBHoe oGecriedeHne o6pa3zoBaTeiIbHOTO Mpolecca B Beiciel mkone. denepanbHblit
rocy/1apCTBEHHBIN 00pa30BaTeNbHbIM CTAHAAPT: €r0 CTPYKTYpa U COACpKAHUE.

Tema 2: Texnonozus 3HaKo80-KoOHmMeKcmHo2o nooxooa A.A.Bepouykozo.

VYyeOHass pestenbHOCTh. llpoTuBOpeunst y4eOHONH M TpoeCCHOHAIBHOW JIeATENbHO-
cru.KonrekctHoe oOyuenue. Mupopmanus u 3nanne.OCHOBHbIE MPUHIMITBI KOHTEKCTHOTO 00y4e-
Hus. Mojenb AMHAMUYECKOTO JIBUKEHUS JIeATEIbHOCTUBKOHTEKCTHOM 0oOyueHuu.J[Ba sTana u Tpu
BUJa y4eOHOW JAeATeNIbHOCTH: yueOHas NeATeNIbHOCTh aKaJIeMHUYECKOro THIa, KBasumpodeccuo-
HaJlbHAsl JIeATENbHOCTh, yueOHO-TIpodeccroHallbHas AesTeNbHOCTb.[lenarornueckue TEXHOIOTHU
KOHTEKCTHOr0 OOy4eHHs. AKTHBHBIE METOJbl OOy4eHHus: OOMEH BONPOCAMU B MalblX IpyIIax,
aHaJI3 CHUTyallM NpoQecCHOHAIbHON AESITeNbHOCTH, KEWC-MEeTOJl, JENOBBbIE UIphI, pa3zpaboTka
IIPOEKTOB U MHUHU-TIPOEKTOB, B3aUMOJEHCTBUE MOATPYNIl C PAHOW POJIEBOM OIPENEIECHHOCTHIO,
JTUCKYCCHH, IEMOHCTPALMU C IPUBJICYEHNEM CTYJEHTOB, COLIMAIbHO-TICUXO0JIOTMYE€CKUI TPEHUHT .

Tema 3: Momuewl yuenus.

CtpykTypa ydeOHOU AesTenpbHOCTH. KOHIENIIMKM MOTHUBAIMK yU4eOHOU AesTeNbHOCTH. Bu-
JIbl MOTUBOB YYEHHMsI: [I03HABATEIIbHBIE U COLMAIBHBIE MOTHBBL. POPMUPOBAHNE MOTHUBOB YUEHUS.
MortuBanus Ha U3ydeHHE peaMeTa, MOTUBAIIMS Ha BBIIOJHEHUE OTAEIbHBIX 3a1aHuil. MeTonuye-
CKHUE TMPUEMBI: CBSI3b C MPAKTUKOW, OPUEHTAIUS Ha yCIeX, IPUHLIUI BBIOOPA 3aJaHUi, CBSI3b C JAPY-
TUMH 00JacTSIMU 3HAHUM, pa3bsICHEHNE YUeOHBIX LieJel, TMYHOCTHAs U NMpodeccroHalbHAas 3HAYU-
MOCTb IIeJIeH, UCTI0Ib30BaHUE AKTUBHBIX METOJI0B 00YUEHUS, METOJMUECKOE Pa3HOOOpasHe.

Tema 4: Ilcuxonoeo-neoazocuueckue acnekmvl Op2aHu3ayuy y4eoHou OesmerbHOCmu Cny-
0enmos.

Jlexuus xak popma yueOHON JesTeNbHOCTH B BbicuIel 1mkoje. Bunpl nexkuuid. Jlekropckoe
MacTEePCTBO. Y CIIOBUS IPEBPAIIECHUS JIEKIIUU B UHTEpaKTUBHYI0. MMux npenonasarens. [Ipakru-
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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: TUYHOCTHBIN, SMOIIMOHATIFHBIN, IO3HABATEIbHBIA KOHTAKT. [Icuxonmorndeckue Gaph-
€pbl, YCJIOBUSA TMPEOJOJIeHUsI OapbepoB. YYeT IO3HABATEIbHBIX BO3MOXKHOCTEH CIylIaTeleH.
VYupasiieHne BHUMaHUEM ayJAuTOpuH. Bocrpusitue u noHnmanue ydyebHoro marepuana. Opranusa-
s 3arioMuHaHus. Pa3BuTre MblluieHus CTyAeHTOB. Opranusanusi caMOCTOSITENIbHOM paboThI CTY-
neHToB: hopmbl 1 MeToabl. DopMbl KOHTpOIs. [loHsATHE OHIA OLIEHOYHBIX CPEJCTB M €ro pa3pa-
6oTka. Buasl onieHouHbIX cpencTB. [IpoBeneHne 3a4eToB U SK3aMEHOB.

Tema 5: BocnumamenvHnas paboma

Posb BocniuTaTenbHO# paboThl co cryaeHTamu. [lcuxonoruyeckas XxapakTepucTUKa CTyACH-
94ecTBa Kak COLMAIbHOW TPYIIBL: IICHHOCTHBIC OPHEHTAIMU, HHTEPECHI, MPOPECCHOHANBHbBIE TIa-
Hbl. Bo3pacTHo-ncuxonoruueckre O0COOCHHOCTH CTYAEHTOB. [Icuxonoruueckue XapakTepUCTHUKU
CTYJIEHYECKON TIPYIIIBI.

Tema 6: YueOHo-MeTonuueckas padora B BY3e

Mertonudeckoe obecrieueHue ydebHoro mporecca B BY3e. OcHoBHas obOpa3zoBaTelbHAS
porpaMMa u ee CTpyKTypa. YueOHsli minaH. Pabouas nmporpamMma AUCHUILIINHBL U €€ COEep KaHuUe.
[TpoexTrpoBanue u pa3zpadoTka pabouuX MPOrpaMM AMCUUIUIMH. TEXHOJOTHH aHajau3a y4eOHOTro
3aHaTUL. MeToauka pa3paboTK y4eOHBIX 3aHATHH.

Tema 7: Ha UTOroBoil KOHCYJIbTalMU pa3OUparOTCs BBINOJIHEHHbIE ACIIUPAHTAMU 3aJaHUs
JUISL CAMOCTOSITEIbHON paboThI 110 TeMaM TUCIUIUIUHEI (B TOM YHCIIE U TECT JJIsl CAMOIIPOBEPKU T10
JUCLUILIMHE), IPENoaBaTellb OTBEYAET Ha BOIIPOCHI aCIIUPAHTOB.

5. dopma NpoMeKyTOYHOI ATTECTAMM: 3a4ET.
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AHHOTANUSA TUCHHUIIMHBI
«CTHIMCTHKA HAYYHOW pedm

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpagaennocts (npogpuis) «Pagnopuznukar

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

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

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

1. HayuyHblil cTHJIb PYCCKOIO JINTEPATYpPHOro si3bika. O01asi XapaKTepuCTHKA, A3bI-
KOBbI€ IIPU3HAKH.

[Tonstue QynxuuonansHoro ctwisd. IloHsTHe cTumMcTUdeckoil okpacku. Hayunblil cTuiib
Kak (DyHKIIMOHAJIbHAS Pa3HOBHIHOCTH JIUTEpaTypHOro si3bika. KymbTypa HayuHoW M mpodeccuo-
HajpHOM peun. JKaHpel HayqHOro cTwiis. [IepBUYHBIE M BTOPUYHBIE HAYYHbIE TEKCThl. AHHOTALMS U
pedepar Kak OCHOBHBIE BUIbI BTOPUYHBIX TEKCTOB.

2. KyabTypa peun. HopMbI COBPEMEHHOI0 PyCCKOI0 JIUTEPATYPHOIO A3bIKA.

ITonsiTne KynpTypbl peun. HOpMaTUBHBIN aclIeKT KyJIbTYphl peud. JIekcuyeckue, rpaMmmaTH-
YeCKUE U CTUIIMCTHYECKHE HOpMbl. HapylieHust Hopm, HanboJiee 4acTo BCTPEUAIOIIMECS B HAYUHBIX
TEKCTax pa3HbIX KaHPOB.

3. bubmorpaguyeckoe onucaHme.

bubnuorpaduyeckoe onucanue U ero 3neMeHTsl. bubnuorpaduyeckue CChIIKM U CIUCKU:
BUJBI U 0cOOEHHOCTH oopmiieHusi. HopmaTuBHBIE JOKYMEHTBI, UCIIOJIb3yEMbIE IIPU COCTABIICHUU
o6ubnuorpaduyeckoro onucanus, onoIMorpaGuIeckux CChUIOK.

5. ®opMa NPOMeKYTOYHOM aTTeCTAllMU  3aUeT.
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AHHOTAIUA TUCHUILINHBI
«ITHKA HAYKH»

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpagaennocts (npogpuis) «Pagnopuznukar

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

2. llenbto OCBOEHUS TUCIUILIMHBI SBISETCS (HOPMUPOBAHHE IETOCTHOTO (PUIO0COPCKH OCMBIC-
JICHHOTO TMpeACTaBleHUsl 00 STUKE HAYKU KaK OJIHOM M3 BaXKHEHIIMX XapaKTePUCTHUK Bcei
COBPEMEHHON HAYYHOU JIESITENBHOCTH.

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

1. Druka xak Hayka 0 Mopanu. OCHOBaHUsI MOPAJIH.
[Ipoucxoxaenune stuku. Crnenuduka >THUYECKOro mnosHanus. [IpoGiema 00OCHOBaHHS MOpAJIH.
Mopaines u HpaBel. Metastuka. @opMupoBanue npukiagHoil 3Tuku. Hayka kak 00beKT M3ydeHUus
3TUKH. POJb HAy4yHOH 3THKU B COBPEMEHHOM POCCUICKOI HAyKe.

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

3. CoBpeMeHHas npodeccuoHaabHas TUKA.
OTHKA HAYKH M 9THUKA YYCHOTO. YCIIOBHUS BOSHUKHOBEHHS W (DYHKIMU TPOPECCHOHATBHON ITHUKH.
Cas3p npodeccroHan3Man HpaBCTBEHHOCTH. DTHKA HayKU B CUCTEME Mpo(deccroHalbHON STHKY.
Kozexcrl npodeccnonanbHOM 3TUKH, X B3aUMOCBSI3b C YHUBEPCAIbHBIMUA TPEOOBAaHUSIMHU MOpPAJIH.

4. CTpyKTypa Hay4HOH JeSTeIbHOCTH B IEHHOCTHO-3TUYECKOM KOHTEKCTE.
3HaHMe Kak IEHHOCTh. Mean Hay4HOCTH: pa3iauyHble NOHMMaHUA. L[eHHOCTH HayyHOro IOHCKa.
['ymMaHHCTHYECKUE IIEHHOCTH HayKH: O€CKOPBICTHOCTD, IPABMBOCTh, TOJIEPAHTHOCTD, HJIEs CIIy)Ke-
Hus oOuiecTBy. KynbTypHO-MHpOBO33peHUEcKast PYHKIIMS HAYKH B COLIUYME.

5. DTHKa U IGOHTOJIOTHUs HayKH. JTHYECKUe MpolieMbl Hayku XX | Beka.
OTUKa HayKHd W 3TUKAa 4YacTHBIX HayK. COOTHOILIEHHE YHHMBEpPCAJIbHBIX MOpPAIbHBIX TPEeOOBAHUM,
OOIIEHAYYHBIX MOPAJIbHBIX TPEOOBAHUN U HOPM YaCTHBIX HayK. Pa3nuuus B IEHHOCTHOM U HOpMa-
THUBHOM aCI€KT€ TOYHBIX, €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK. Y CIOBUSA M MPEIINOCHUIKH IOSIB-
JIeHUs MPUKIAAHOM 3THKH. Heo0X0auMOCTh MOpaIbHOTO KOHTPOJIS 001acTel 3HaHUs, KacaroluXcs
KU3HHM U Onaromonyuust mrojaei. buostuka. buomenununckas stuka. [lomuruueckas stuka. [lons-
THE U BUJBI TT00aBHBIX MpolieM yenoBeyecTBa. Posib HaykM B MX BO3HUKHOBEHUH U OCMBICIE-
Huu. Hayka u sxonmornyeckuil Kpusuc. JKOJIOrHueckas 3TUKa. ITUYECKOE OCMBICIEHUE MPOLIECCOB
rio0ann3aluy 1 yrpo3, CBA3aHHBIX ¢ HEH (Teppopu3M, MaccoBasi MUrpalusi, 06 AHOCTb, SMUAEMHUU U

T.0.).

6. IIpoGieMbl cBOOOIBI M CONMAILHON OTBETCTBEHHOCTH B DTHKE U JIEOHTOJIOTHH.
HOHS[TI/IC OTBETCTBCHHOCTH B OTHUKE, BHAbI OTBCTCTBCHHOCTH. HeO6XO)II/IMI)Ie MOpaHBHBIe OFpaHH-
YCHHUSI HAyKH KaK BUJa YEJIIOBCUCCKOW JEATEIbHOCTH. BO3MOKHOCTh Pa3IMYHOTO HCIOJIb30BAHUS
Hay4HBIX PE3yJIbTATOB. DTUKA HAYKU U ITUKA TEXHOJIOTUU. OTBETCTBEHHOCTh YYEHOTO MEPE Yelo-
BEYECTBOM, CTPaHOW, HAYYHBIM COOOIIECTBOM, HAYYHOH 1IKOJIOM. HalmoHanbHas NpUHAIICKHOCTh
1 KOCMOTIOJIUTU3M YUIEHOTO.

7. DrtHKa y4EHOI'0 COOOIIECTBA.
MopaTtopuu Ha pa3uyHble BUJIbI HAYYHBIX MCCIIEIOBAHUN. 3anpeT HEeryMaHHbIX METOJ0B IpoBee-
HUS 9KCIIEPUMEHTOB. 3aIpeT COIMAIbHOOIACHBIX HCCIeI0BaHUN. M teonornueckas HeUTPaaIbHOCTb.
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[Tpu3Hanue 3acayr KOHKYpeHTOB M Koyuier. Heo0XoauMocTh MyOJMYHOTO MPU3HAHUS OIIMOOK.
Hopwmer 3TukeTa B HaydyHOM cooOmiecTBe. HayuHble MIKOIbI, HampaBieHus, Koprnopaun. [IpaBna
HAYYHOTO OOIIEHHUS, AUCKYCCHH, TIOJEMHUKH.

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

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpagaennocts (npogpuis) «Pagnopuznukar

1. JMucrurumHa «DIEeKTPOHHOE O0y4YeHHE U JUCTAHIIMOHHBIC 00pa30BaTEIIbHBIC TEXHOJIOTHI
OTHOCHTCSI K 00s13aTEIbHBIM JTUCIUTIINHAM BapuaTUBHOW YacTH Ojioka b1.

2. Ileau ocBOeHUS THCHUILTHHBI
O3HakoMJIeHME C KOMIBIOTEPHBIMH MeToJaMu  (OPMHPOBAaHUS  HH(POPMAITMOHHO-
00pa3oBaTeNbHOM Cpe/ibl U IPUMEHEHUEM 3JIEKTPOHHOTO O0YYEHHS M TUCTAaHIMOHHBIX TEX-
HOJIOTHH.

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

1. Uudopmanuonno-odpaszoBatenbHas cpena y4eOHoro mpouecca. GopMUpoBaHHUE IMOHATHS
ANEKTPOHHON MH(pOpPMaMOHHO-00pa3oBarenbHoN cpepl. [Ipumensiemble moaenu. Mupopmannon-
HO-00pa30BaTe/IbHOE MPOCTPAHCTBO, OCTPOCHHOE C MOMOILBIO MHTErpaluy HH(pOpMalMK Ha Tpa-
JUIMOHHBIX U 3JIEKTPOHHBIX HOCHUTENSAX, KOMIbIOTEPHO-TEIEKOMMYHUKAIIMOHHBIX TEXHOJOTHUSX
B3aMMOJICHCTBHS, BKIIOYAtOLee B ce0sl BUPTyallbHbIe OMOIMOTEKH, paciipeesieHHbIe 0a3bl TaHHBIX,
y4eOHO-METOIMIECKHE KOMITJICKCHI M PACIIMPEHHBIN anmapat IUAaKTHYECKUX TOXO0/I0B

2. KoMnbloTepHble TeXHOJOIMH B 00pa3oBaTe/ibHOM Hpouecce. [IpuMeHeHns KOMIBbIOTEPHbBIX
TEXHOJIOTUI B oOpa3oBarensHOM Tporiecce. KommbiorepHoe tectupoBanue. MHbopmanmuoHHOES
obecrieyeHre U WUIIOCTPaTUBHAs MOJIep)KKa 00pa30BaTeIbHOTO Mpolecca. DIeKTPOHHbIE 00yda-
IOIIAE CUCTEMBI. BUPTyaJIbHBIN TPAKTUKYM

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

4. CTpyKTYypa 3JIeKTPOHHOI o0yuamuleil cucreMbl. CTpyKTypa 3JE€KTPOHHON 0oOydaromieit cu-
creMbl. COBpEMEHHOE COCTOSIHME 3JIEKTPOHHBIX 00ydaronux KoMiuiekcoB. [lapameTpsl, onpenesns-
IOLI[ME Ka4eCcTBO cucTeMbl. [Ipumepsl peanuzanuu.

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

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

7. PazpaGoTka 31eKTpOHHOro0 pecypca. PazpaboTka snekTpoHHOro pecypcea. Iloaxoasl u cpesbl.
CocraB komanzapl. Odopmienue. Co3naHne U NpUMEHEHHE OT/AEIbHBIX KOMIIOHEHTOB. Co3naHue
TUIEPTEKCTOBBIX JOKYMEHTOB. Clrienanu3upoBaHHbIE CPEJIbI.

8. CneumammsupoBanuble cpeabl. Moodle. WebTutor. Moodle — monynspHas 00BEKTHO-
OpUEHTHpPOBaHHAs JWHAMHUYecKass oOydaromias cpena. YUYacTHHUKH 0Opa30BaTeIbHOro Ipoliecca.
ITopor noctynmHOCTH [JI pa3iavyHbIX Ipynn. Buasl pecypcoB TeopeTnueckol yacTu Kypca. Bunel
pecypcoB npaktuueckoil yactu. Jloctyn k cucreme. PazpaboTka ncnosp3oBaHue 00pa3oBaTEIbHbBIX
pecypcoB B cpene Moodle. WebTutor — BO3MOXXHOCTH TPUMEHEHUSI.

5. ®opMa NPOMeKYTOYHOM aTTeCTAllMU  3aUeT.
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AHHOTAIUA TUCHUILINHBI
«Pagnopuzuxa»

Hanpasienune 03.06.01 ®usuka u acTpoHOMUSA
Hanpagaennocts (npogpuis) «Pagnopuznukar

1. Jucturumna «Paanodusmnka» OTHOCHTCS K 00s3aTeNbHBIM AWCIMILIMHAM BapHATHUBHON
yactu 0Oiioka B1.

2. Ilenvio oceoeHus oucyuniunsl a61iemcs 03HaAKOMJIEHHE 00y4aeMbIX ¢ COBPEMEHHBIMH Me-
TOJaMH OIKMCAHUS BOJHOBBIX MPOLIECCOB JJIsl JAIbHEHIIIET0 UX MCIOJIb30BaHUSI B HAYYHOM
pabote u Ha npaktuke.CoJepKaHue AUCUUIUIMHBI HAIpaBlI€HO HAa YCBOCHUE acIUpaHTaMU
COBOKYITHOCTH OCHOBHBIX (DM3MYECKHUX MPHUHIIUIIOB, 3aKOHOMEPHOCTEH U METOJIOB UCCIEI0-
BaHUs, COCTaBJISIONIMX (DYyHIaMEHT COBPEMEHHOU paino(U3HUKH.

3. OOwias Tpy10eMKOCTh TUCIUILUIMHBI COCTABIIAET 6 3a4eTHBIX eAuHMIL, 216 yacoB.
4. ConepkaHue TUCIUIUIHHBIL:

1. BBenenue
[Ipeamer u 3amaun Kypca.BomHOBBIE POIIECCHI, KX POJIB B 3a/1a4axX paguopU3UKH.

2. Teopus BoJIH

[Inockue ogHOPOAHBIE U HEOIHOPOAHBIE BOJIHBL. [IOCKME aKkycTHUYeCKHE BOJIHBI B BS3KOM TEILIO-
IIPOBOJAILEH CpENE, YIIPYTHE POJOJIBbHBIE U ITOIIEPEYHBIE BOJIHBI B TBEPJAOM TEIE, JIEKTPOMAarHuT-
HBIE BOJIHBI B Cpefie ¢ MpoBOAUMOCThIO. IToTok sHeprum. [longapuzanus.

Pacmipoctpanenue curHaiia B qucreprupyromieid cpeae. [Ipocreiimme pu3nueckne MOACIU TUCTIep-
rUpyOLMX cpea. BoiHoBOM makeT B IepBOM U BTOPOM HPUOIMKEHUHU Teopuu nucnepcun. da3opas
u rpynnoBas ckopoctu. [lapabonnueckoe ypaBHeHue aiis orubatoniei. PacnibiBanue u kommnpec-
cus umnynscoB. llone B cpepax ¢ BpeMeHHOU aucnepcuen. Jucnepcuonnsie cootHomenus Kpa-
Mepca-KpoHura u npuHIUI IPUIUHHOCTH.

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH B @aHU30TPONHBIX cpefax. ONTHYeCKUe KPUCTAUIbI, ypaBHEHUE
@peHenst, 0ObIKHOBEHHAs! M HEOOBIKHOBEHHAs! BOJIHBI. MarHUTOAKTUBHbBIE cpefibl. TeH30p AMdIIEeK-
TPUYECKON IIPOHULIAEMOCTH IIJIa3Mbl B MAHUTHOM I10JI€, HOPMAJIbHBIE BOJIHBI, UX MOJISAPU3ALIUS.
BonHbl B epuogndeckux CTpykTypax. MexaHuueckue 1ernovYKy, aKyCTUHUeCKHE U ONTHYecKue ¢o-
HOHBI. [loyoCHl MpONyCKaHMs U HENMPO3PavyHOCTH. DIEKTPUUECKHUE LIEMOYKH, CIUIOLIHAS Cpela co
CJ1a0BIMU TEPUOJNYECKMMH HEOJHOPOAHOCTAMU. CBA3aHHbBIE BOJIHBI.

[Tpubnuxenne reoMeTpuyeckor ONTHKHU. YpaBHeHUs sikoHana. JuddepeHunansHoe ypaBHeHHE
ny4a. JIyuu ¥ moJie BOJIHBI B CJIOMCTO-HEOAHOPOJHBIX CPEIax.

ONEKTPOMAarHUTHHIE BOJIHBI B METAJUIMYECKUX BOJIHOBOZAAX. J(MANEKTpUYECKUE BOITHOBOBI, CBETO-
BOJIbl. JINH30BBIE JIMHUM U OTKPBITBIE PE30HATOPHI. |'ayCCOBCKHE ITyUKHU.

Merton Kupxroda B Teopun audpakiun. Oynkuuu ['puna. YcnoBus uznyudenus. dudpakius B
3one Openens u Opayarodepa.

BouiHbl B HenMHENWHBIX cpeax 6e3 nucnepcun. Obpa3zoBaHue pa3phIBOB. Y IapHbIE BOJHBIL. Y paBHe-
Hue broprepca uisi TUCCUTIATUBHON Cpe/ibl MCBOMCTBA €0 pelieHui. ['eHepanus rapMOHUK UCXO/I-
HOTO MOHOXPOMAaTHYECKOT0 CHUTHAaja, 3((EKThl HETMHEHHOTO MOTJIOIIEHHs, HACBIIICHNUS U JeTeK-
THPOBAHUS.

VYpasuenne Kopresera-ne-Bpuza u cunyc - ['opnona. Cranronapssie BoaHsl. [lonstue o conuro-
Hax. BzauMozaeicTBys IIOCKUX BOJIH B TUCIEPTUPYIOIUX cpenax. ['eneparus BTOpoil FTapMOHHUKH.
[TapameTpuueckoe yCUICHHEN TeHEpaLysl.

3. AHTEHHBI M PaCIIPOCTPAHEHUE PAAHOBOJIH

W3nydyenue paguoBosH. biawkHsas U JanbHss 30HbL Juarpamma HampasieHHOCTH. Koagdumuent
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ycusneHus U KodppuuueHT paccestHus anteHHbl. AHTeHHbI 11 [IB-, CB- 1 CBU-auanazonos. [la-
pabonuueckas anTeHHa. PazupoBaHHbIC aHTEHHbIE perieTku. D¢ (deKTUBHAS MJIOWAAb U IIyMOBas
TeMIIepaTypa NPUEMHON aHTEHHBI.

I'eomeTrpuueckoe u aupakMOHHOE MPUOIMKEHUS NPU aHAIU3€ PACHpPOCTPaHEHUs PaJAHOBOJIH.
Brnusinue HepoBHOCTEH 3eMHOM MOBEPXHOCTH. 3eMHBIE U TPorochepHbIe pauoBOIHBL. PaccesHue u
MOTJIOLIEHUE PaJuoOBOJIH B Tporochepe. DPpdekt «3amupanus». Tpomnochepnsiii BonmHoBoa. Pac-
MPOCTPaHEHUE PaJMOBOJIH B MOHOChepe. Jucnepcus u MOrjonieHne paJioBOJIH B HOHOC(EPHOH
mnasme. MonocdepHas pedpaxius.

4. BBegenue B JUCHUILINHY.

[Ipeamer u 3anaun. [IpukiiagHas Teopus pacpoCTPaHEHUs paIuOBOJIH.

5. Ilepenaya u npueM JUCKPETHBIX COOOIIEHNH B KaHaJe 0e3 3aMUpaHuil curnaJa. Curaanb-
HO-KOJIOBbI€ KOHCTPYKIIMU. MOyJISIIINK, UCIIOJIb3YEMbIE B CUCTEMax MOOUIIbHOM CBsA3U. ONTH-
MaJIbHBIN IPUEM CUTHAJIOB C Pa3IMYHBIMU MOAYJISIIMS MUHA (poHE rayccoBa Iryma. BepositHocTh
6HTOBOﬁ 1 CUMBOJILHOM OH_II/IGKI/I B rayCCOBOM IIYMOBOM KaHAJIC AJIsd CUTHAJIOB C pa3JIMYHbIMU MO-
nynsiusmu. KananeHoe(moMexoycToiiunBoe) KoIMpoBaHue u aekoaupoBanue. CrnexrpanbHas (-
(EKTUBHOCTH rayCccoOBa NIYMOBOTO KaHaja.

6. Ilepenaya u npueM AMCKPETHBIX COOOIIEHH B MHOT0JIy4eBOM KaHajle € 3aMHPAHUSIMU
CUTHAJIa

becnipoBoanas nepenava curnanoB. Biausinue 3eMHoi noBepxHocTu. Kpynnomacimrabueie 3amupa-
HUS CHUTHAIOB. MenkoMaciiTabHble 3aMUpaHus CUTHANIOB. VIMIynbcHas XapakTepUCTUKA U Tepe-
narounas pyakmus. Bpemennast aucriepcusi B kKaHane. CrieKTpalibHbIe U KOPPEJSIIMOHHBIE CBOM-
CTBa CUTHaja. YrioBas aucrepcus B kaHane. [IpoctpancTBenHas koppensiusa. BeposTHocTs OuTo-
BOH OMIMOKU B paJIEEBCKOM KaHaie. BeposaTHOCTh OMTOBOM omMOKM B paiicoBCKOM KaHaie. Criek-
TpanbHas d()PEKTUBHOCTD pajeeBcKoro kaHajna. Ilepemaua m npuem curnaisoB BOFDM-cucteme
ces3u. PopmupoBanneOFDM-curnana. IpuemOFDM-curnana. Iponycknas cnocooHocTrOFDM-
cucrembl. KonoBoe paznenenue nons3zoBateneii BCDMA-cucremax cBsizu. Pacmmpenue crnektpa
METOJIOM TMPSIMOM TociefioBaTeIbHOCTH. Pa3nenenue nons3oBateneli BCDMA-cucreme. Biusiaue
MHoroiy4deBocTd Ha 3¢pdexkrnBHOCTCDMA-cuctemsl. CriektpanbHas 3()()EKTHBHOCT CUCTEM C
alanTHBHON MOIYJISALIMEH UM aJanTUBHBIM YIIPABICHHEM MOIIHOCTBIO.

7.0CHOBHBbIE XaPAKTEPUCTHKH CUCTEMC Pa3HECEHHBIM IIPHEMOM

Mertonbl 00beIMHEHNS TPUEMHBIX aHTeHH. KorepeHTHbIi npueM curranos. [IpueM curnajios ¢ oT-
00pOM «TyulIel» aHTeHHBI. BeposTHOCTh OMTOBOM OomMOKU B paseeBckoM KaHaie. Hexoppenupo-
BaHHBIE 3aMUpPaHMs CUTHAJIOB OJMHAKOBOM MoIHOCTH. HekoppenupoBaHHbIE 3aMUPaHMsI CUTHAJIOB
pa3zHoi MomHocTH. KoppenupoBaHHble 3aMUpaHus CUTHAIOB. [IpreM CUrHAJIOB Ha «JIydlIyrO» aH-
TeHHY. BeposTHOCTh OuTOBOIl OomMOKK B paiicoBckoM kaHaine. HekoppenupoBaHHBIN paiicOBCKUI
kaHain. KoppenupoBaHHble palicoBCKHE 3aMHUpaHus. BeposTHOCT, OMTOBOM OMIMOKHU MPH MOJSpU3a-
IIUOHHOM pa3HeceHuH. CriekTpaibHast 3()()EeKTUBHOCTh CUCTEMBI C KOTEPEHTHBIM MPUEMOM CHTHa-
JIOB B PJIEEBCKOM HEKOPPEIUPOBAHHOM KaHaJIE.

8. DddexTUBHOCTH pa3HEeCEHHOI MepeaaYn U3 ABYX AHTEHH

Mertoabl HeaganTUBHOM pa3HeceHHOM nepenaun. @a3zoBas nepenavya. OpToroHanabHas repeaaya.
OpTroroHaiibHasi TPOCTPAHCTBEHHO-BPEMEHHAs Mepeaada. AnanTuBHas nepenada. CpaBHUTENIbHAS
3¢ (HEeKTHBHOCTH METOJIOB PA3HECEHHOM MepeIayn.

9. CnekrpaibHas 3¢ppexkTuBHOCTEMIMO-cucTemBbI

Martpuna ko3¢ purueaToB nepenadn. CrnekrpanbHas 3¢ dpektuBHOCTEMIMO-cucTembr

6e3 obpartHoit cBs3u. CrnekrpanbHas dpexTuBHOCTEMIMO-cuctemsl ¢ oOpatHoOi cBs3bio. Cpas-
HEHUE CHEeKTpaJbHOU 3(()EKTUBHOCTH NPU U3BECTHOM WJIM HEM3BECTHOM KaHaJle Ha Mepeaarolen
CTOpOHE JHHUU CBs3U. CriekTpasibHas 3(pPEeKTUBHOCTD PU PA3TUUHBIX
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KOpPPEJSLIMOHHBIX CBOMCTBAX 3aMUPAHUI CUTHAJIOB.

10. ITepenaua u npuem curuanoB B MIMO-cucremax (mpocTpaHcTBEHHO-BpeMeHHOE KOAMPO-
BaHNe U IeKOJUPOBaHME)

OO0mmast cxema MPOCTPAHCTBEHHO-BpeMeHHOTo KoaupoBaHUIMIMO-cuctemsl 6e3 0OpaTHO# CBSI3H.
MII-puemuuk. ZF-npuemunk. MCKO-npuemuuk.MIMO-cuctemsl ¢ 00patHoi cBsi3blo. Dopmu-
pOBaHUE HE3aBUCHMBIX COOCTBEHHBIX IMOJKAHAJIOB COBMECTHON ONMTUMHU3AIIMH CKOPOCTH MEpeaayH.
OproroHanbHOE IPOCTPAHCTBEHHO-BPEMEHHOE 0sI0uHOE KoaupoBaHue. KoJbl npu mpou3BOJIbHOM
qHcIIe TepeIaloXy MPUEMHBIX aHTeHH. BeposaTHOCTh OMTOBOM OMIMOKH M crieKTpanbHas 3(dek-
TUBHOCTB. [IpocTpaHCTBEHHO-BPEMEHHBIE PELIETYAThIE KObI.

11.0uenka UMNYJIbCHOI XapaKTepPUCTUKHU KaHaua ¢ pexkumom MIMO
OneHka UMIYJIbCHON XapaKTEpUCTUKH MpH 3aaHHON anuHe. OLeHKa JIMHBI UMIYJIbCHOW Xapak-
TepucTiku. OIEeHKa MHOTOKaHAJIbHON MMIYJIBCHOM XapaKTEPUCTHKH B CUCTEMax CBS3H C pa3He-

ceHHbIM npueMoM. OreHka nepeaarounoi ¢pynkuuu kanaia BOFDM-cucreme.

12. loniepoBckoe paccesiHue
Mopenps Knapka. Cnekrtp Jlxelikca. YceueHnslii criektp Jlxeiikca

5. dopMa NPOMe:KYTOUYHOH ATTeCTALMM . KaHJAUIATCKUN IK3aMEH.
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AHHOTAIUSA TUCHHUILINHEL
«OCHOBBI TUCTAHIIHOHHOTO 30HIUPOBAHUS

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpagaennocts (npogpuis) «Pagnopuznukar

1. Jucummmna «OCHOBBI JTUCTAHIIMOHHOTO 30HAMPOBAHUS» OTHOCUTCS K paslieny AUCIH-
TJTMHBI 110 BEIOOPY BapuaTUBHOM yacTu Oyioka b1.

2. llenpo OCBOGHMSI NUCUUIUIMHBI SBISETCS 3HAKOMCTBO C METOAAMHU, MOHATHIHBIM U MaTeMa-
THYECKUM aIllapaToM AWCTAHIIMOHHOTO 30HAMPOBAHUS W (DOPMHUPOBAHUE Yy aCHHPAHTOB
HaBBIKOB BbIOOpa MeTo/Ja U (Ha OCHOBE MAaTeMaTHYEeCKOrO0 MOJEIIMPOBAHUS) MapamMeTpoB
MPUMEHUTEIBHO K KOHKPETHOM 3a1aye.

3. OOmas TpyI0eMKOCTh TUCIUIUIMHEI COCTABIISIET 3 3a4eTHBIC equHUIbI, 108 gacos.
4. CopepxaHue JUCIUIINHBL:

Tema Ne 1

OcHogHble nOHAMUSA

[Tonsitue nucranumonHoro 3ouaupoBanus (/13). [Ipumepst 3anay /3. OcoOeHHOCTH MTOCTAaHOBKU
3anay /3. [lonstue o HeKOppekTHO hopmynupyeMbix 3a1adax. Heo0XoquMocThs peryaspu3aiim.
IlepcniexTuBsl pa3Butus 3.

Tema Ne 2

Knaccugpukayus memoooe oucmanyuonHno20 30HOUPOCAHUA

Knaccudukanus meronos /3. [Ipumenenne meronos J13 anst nomydenus paaunonsodpaxenuid. [1o-
HATUE PAIMOSIPKOCTHOTO Mpoduiist o0bekTa min paauociensl. [Ipumenenue metonos A3 mist omnpe-
JETICHUsT XapaKTePUCTUK 00BEKTa — (hOPMBI, BEIIECTBA, OPUEHTAIINH, BU/Ia U TTAPaMETPOB JIBUXKE-
Hus. [paHUIBl IPUMEHUMOCTH U PEKOMEH/IALINH M0 UCTIOIB30BAHUIO Pa3IHUHbIX MeTo10B /3. BhI-
00p MeTo/1a B 3aBUCUMOCTH OT 3a1a4 /[3.

Tema Ne 3

Xapakmepucmuku memoooe OUCmMaHyuOHHO20 30HOUPOBAHUA

KadecTBo n3o0pakeHusi, €ro 3aBUCUMOCTh OT COOTHOIIEHUSI CUTHAJI-IITYM, pa3peliaronias crocoo-
HOCTb, 00BEM CIIEHBI. 3aBUCUMOCTD 3TUX XapaKTEPUCTHK OT Pa3IUYHBIX (akTopoB. Bribop ycio-
BHIi mpoBeneHus {3, B TOM 4uciie quana3oHna 4acToT. PekoMeHaaum no nocTpoeHu0 aHTEHHOM
CUCTEMBI JUIS Pa3JIMYHbIX 3a/1a4.

Tema Ne 4

Ilpamoe paouosuoenue

CyTbh 1 BO3MOXHOCTH MeToAa. OCHOBHbBIE XapaKTEPUCTUKU MeToaa. PazHoBHIHOCTH MeToaa. Ma-
TeMaTh4ecKasi MOJIeIb IPSIMOTO PAJIMOBHICHHS.

Tema Ne 5

Paouosuoenue c npumenenuem /@3

[Tonstue nudpakuuonHoro ¢okycupyromiero aiementa (JP3). Ilpumepst ADI. OcHoBHBIE Xa-
paktepuctuku JIPD. Nckaxenus, BHocuMble [IP3D. OCHOBHBIE MPUHIUIBI TOCTPOECHUS CHUCTEMBI
I3 ¢ ucnonwszoBannem J|PD. Maremarndeckass MojaeNlb Mporecca. PeKOMEeHIauu 1mo BBIOOPY
JADD. CriocoObl KOMIEHCANH UCKaXeHHH, BHOCUMBIX J[DD. PexoMeHaaum no npuMeHeHHI0 Me-
TOJ1a.
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Tema Ne 6

Paouomomozpagus

CyTtb 1 BO3MOXHOCTH MeToAa. OCHOBHBIE XapaKTEPUCTUKHU MeToa. PasHoBuaHOCTH MeTona. Ma-
TeMaTh4eckast MoJienb IporeccoB Tomorpaduu. [Ipenmymectsa paguoromorpaguu nepes Ipyru-
MU METOJaMH.

Tema Ne 7

Paouozonozcpaghusn

[Monstue paguoronorpaduu. CBOMCTBO roJaorpaguaHOCTH paAHOroIorpahuuecKoro n300paKeHHs.
Cytb 1 Bo3MOXkHOCTH MeToja. OCHOBHBIE XapaKTepUCTUKU MeToja. PazHoBuaHocT meroxa. Ma-
TEMaTU4ecKas: MOJICTb IMPOIIECCOB 3alKCH PATUOTOIIOTPAMMBI M BOCCTAHOBJICHHSI U300paKCHHUS.
OTinuuTenbHble 0COOCHHOCTH pajuoroyiorpapuueckoro Mmeroaa. Paauoronorpadus cokycupo-
BaHHBIX U300paKCHUM: CYTh ¥ BO3MOXHOCTH MeTo/a. OCHOBHBIC XapaKTePUCTHKU MeTonaa. Pa3Ho-
BUJHOCTU MeToAa. MaremMaTuueckast Mojieib MeToja. [IprMepsl CUrHAIOB ¥ OCTPOEHHUS AaHTEHHO-
dbunepHoit cucrembl. llepcrieKTUBBI MPUMEHEHHS paarorojorpaduu K MOMyY4EeHUIO OOBEMHBIX
n300pakeHUH.

Tema Ne 8

Ilaccuenoe paouosudenue

CyTph 1 BO3MOXXHOCTH MeToAa. OCHOBHBIE XapaKTEPUCTUKU MeToaa. PasHoBuaHOCTH MeTtona. Ma-
TeMaTU4ecKasi MOJIeJb MPOIIECCOB MACCUBHOTO PAJIMOBUJICHHUS.

Tema Ne 9

Onmuueckoe 30H0uposanue

Anmnaparypa: UCTOYHUKU, TPUEMHHUKH, KX XapaKTEPUCTUKU. MeTOAbl ONITUYECKOT0 30HIUPOBAHMUSI.
WNudopmanus, momydaemas ¢ MOMOIIbIO ONTHYECKOTO 30HAMPOBaHUA. MaTemaThueckas MOJEINb
METO/A.

Tema Ne 10

AKycmuueckoe 30HOuUposanue

CyTh ¥ BO3MOXXHOCTH METOJIa. AKYCTHYECKHE UCTOUYHUKH M MPUEMHUKU. AKYCTHYCCKHE aHTCHHBI.
OcHOBHBIE XapaKTEPUCTUKH MeTo/1a. MaTtemMaTudeckasi MOJENIb METO/1a.

Tema Ne 11

Ocobennocmu npumeHeHuUs Memo008 OUCHAHYUOHHO20 30HOUPOBARUA K PA3TUYHBIM 3A0a4am
Oco6eHHOCTH TOCTAHOBKH 337124 MOANOBEPXHOCTHOTO 30HANpOoBaHusA. CyTh U BO3MOXKHOCTH METO-
na. OCHOBHBIE XapaKTepUCTUKHU MeToAa. PasHOBUIHOCTH MeTo1a. MaTreMaThuueckast MOJENb METO-
na.

[IpumeHeHus: TUCTAaHIIMOHHOTO 30HIUPOBAHUS IS 3adau: KapTorpaduu, CbEMKH U KOHTPOJIS Jiec-
HBIX MaCCUBOB, MOHUTOPHHTA MIOXKAPOB U APYTUX KATAaKIM3MOB, apXEOJIOTMYECKUX MU3bICKaHUH (U1
MOUCKA CTPOEHUN M COOPY>KEHUM TOJ MOJIOToM Jieca). [IpeumyIinecTBo UCIOIb30BaHUS KOCMUYe-
CKMX aIlllapaToB, CIIyTHUKOB, CAMOJIETOB M 30HJO0B Ul pELIEHUs Takux 3ajgad. JlocTtuxumas pas-
pelaronasi CocoOHOCTh METO/I0B.

OcobeHHocT (OPMYIUPOBKH 3a7auydl JUCTAHIIMOHHOTO 30HJUPOBAHUS BOJHON IMOBEPXHOCTH M
apKTHYECKUX JIbJIOB. [IpuMepbl TOCTUTHYTHIX BO3MOKHOCTEH. BriOOp mapaMeTpoB curxnana.
OcobenHoctu (hOpMyTUPOBKU 3a/1a4M TUCTAHIIMOHHOTO 30HIUPOBAHUS CTPOUTEIBHBIX KOHCTPYK-
uuii. BeiGop curHana u cxembl MOCTPOEHUSI aHTEHHO-GuAepHOM cuctemsl. [IpuMepsl mpuMeHeHus
METOJ0B JIUCTaHLIMOHHOIO 30HUPOBAHMS B TAKMUX 3aJayax.

5. ®opMa NPOMeKYTOYHOM aTTeCTAllMU: 3aUeT.

24



AHHOTAIUSA TUCHUATLTHHBI
«ITpumeHeHue annapaTta MapKoOBCKHX MPOLECCOB /IJIsI HCCJIET0BAHUS
paanopu3nIECKUX CHCTEM

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpagiennoctsb (mpoduiin) «Pagnodusnkar

1. JIucumrmumna «lIpuMeHenne anmapara MapKOBCKHX IMPOIECCOB Il UCCIICIOBAHUS PaIUO-
(UBHYECKUX CHCTEM» OTHOCUTCS K Pa3ieNly NUCIUIUTHHBI IO BBIOOPY BapUATUBHOM YacTH O110-
ka bl1.

2. llenbto OCBOEHUS AUCLMIUIMHBI SBJIAIOTCA: OBJIAJIEHUE METOJAMH aHaIM3a CTaTUCTUYECKUX
XapaKTEPUCTHK HETIPEPBIBHBIX, IUCKPETHBIX M MU(POBHIX painoPpu3nIecKUX CUCTEM Ha OCHOBE
anmnapaTra MapKOBCKHUX ITPOLIECCOB, OBJIAZICHUE METOAAMHU CUHTE3a PaAHO(PU3NYECKUX CUCTEM.

3. OO0was TpyI0EeMKOCTh TUCIUIUIMHBI COCTaBIIsIeT 3 3a4eTHbIe equHuIlbl, 108 yacos.
4. CopepxaHHE TUCITUILIAHBI:

Tema 1.

Benenue. Ilpenmer m 3agaum kypca. Marematudeckuid anmapar. BeposTHOCTHOE omnucaHue
IIPOLIECCOB. Y CIIOBHAsA BEPOSTHOCTD MEPEXO0A. Y CIIOBHAS INIOTHOCTh PACIPEIEICHUS BEPOSATHOCTH.
VYpasuenne Kommoroposa-Uenmena. Knaccuduxaiuss MapKoBCKUX MPOLIECCOB. Y CIOBUS MPHUMe-
HHUMOCTU MapKOBCKUX MOJENEH.

Tema 2.

Ienu MapkoBa. YpasHenue MapkoBa. OpueHTrpoBaHHbll rpad. OgHopoaHble nienu Mapkosa.
Matpuiia OJHOLIATOBBIX BEPOSITHOCTEH. YpaBHeHHE (PUHANBHBIX BeposiTHOCTel. llormomaromue
nernu MapkoBa. Dproaudeckue nenu Mapkosa. [Ipocras ogHopoaHas nens MapkoBa ¢ IByMsi CO-
cTosHUAMU. CTaTHUCTUYECKOE HAIEIMBAHMWE Y3KMX JHMarpaMM HAalpaBJIE€HHOCTU AHTEHH INPHUEMO-
NepelaTIYNKOB B CHCTEMAax CBSI3U. ABTOMAaTHYECKasl PETyJuMpoBKa MOpora B camMooOydarolieincs
cxeme 0OHapy>KeHusl.

Tema 3.

MapxkoBckue nocjiegoBareqabHocTu. YpasHeHue Konmoroposa-Usnmena. [loctpoenue ycinoBHOM
MJIOTHOCTU pachpeneneHus: BeposiTHoctu. Pemenne ypaBHenus K-U. Ananmutudeckue moIxo.bI
pemeHns. CtamoHapHOe peleHue. 3aaada 0 JOCTUKEHUH IPAHHULL.

Tema 4.

JluckpeTHbie MapKoBcKHe mpouecchbl. /luddepeHimanbable ypaBHEHUs Uil pa3pbIBHBIX Map-
KOBKHX TIPOLIECCOB C TUCKPETHBIMU cOCTOSHHUSAMU. [lyaccoHoBckuit moTok coObiTuii. [Ipotecc ru-
0enu ¥ pa3MHOXKEHUs. DJIEMEHThI TEOPUH HAJIeKHOCTH U MaccoBOro obcimyxuBaHus. VIMIyabCHbIE
MapKOBCKHE IPOLECCHI C JTUCKPETHBIMUA COCTOSHUSMHU. Pa3pbIBHbIE MApKOBCKHE ITPOLIECCHI C HE-
IIPEPBIBHBIM MHOXKECTBOM COCTOSHHM.

Tema S.

HenpepsiBHBIe MapKkoOBCcKHe npoueccbl. bpoyHoBckoe nBmxeHue. YpasHenue Koamoroposa s
HEIPEPBIBHBIX MAPKOBCKUX IPOIECCOB. benblil mym u BUHEPOBCKHUM mnporecc. CBsA3b ypaBHEHUS
doxkkepa-Ilnanka-Konmoroposa ¢ auddepeHnnanbHbIM CTOXaCTHYECKUM ypaBHEeHHeM. Perienue
ypaBuenus dokkepa-Ilnanka-Koamoroposa. 3amaga o goCcT>KeHUH TpaHUll. MHOTOMEpHBIE TU(-
(y3UOHHBIE TPOIIECCHI.

Tema 6.

IIpyMeHeHne MapKOBCKHX MPOLECCOB B PaJHOTEXHUYECKHUX 3a1a4ax. | paHULIbI IPUMEHUMOCTH
TEOpUH MapKOBCKHX IPOIIECCOB B paJHMOTEXHHUECKUX 3aqadax. BoszzaeiicTBue myma Ha Koieba-
TeNbHBIN KOHTYp. DIIIOKTyalluu aMIUIMTYbl U (ha3bl KonebaHuil B aBTOreHeparope. BosneiictBue
IIyMa Ha IETEKTOpP C 3KCIIOHEHIMATIbHON XapaKTEPUCTUKOM.
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Tema 7.

IIpumeHeHNMe anmapaTa MAapKOBCKHUX MPOIECCOB B 3a7aYax CBSI3H, YIIPABJIEHUS H CJEKEHUsI.
OCHOBHBIE COOTHOILIEHUS JIUIsl YCIOBHBIX BEPOSITHOCTEN COCTOSTHUI MapKOBCKOTIO Ipouecca. Ouib-
Tpanusa MapKOBCKOI'O ITponecca ¢ IByMs COCTOAHUAMU U3 oeoro ryma. (DI/IJ'ILTpaI_II/I}I MapKOBCKOT'O
nporecca ¢ JUCKPETHBIMU COCTOSIHUSIMH U3 O€Nloro myma. YpaBHEHUS (GHIBTPALUU MAPKOBCKOTO
coo0mIeHus1 U3 Oesoro IrymMa U MapkoBcKoi nmomexu. CucreMsl cBsizu. CucTemsbl ynpasineHus. Cu-
CTCMBbI CIIC)KCHUA.

5. ®opMa NPOMEKYTOYHOM ATTECTALMH : 3a4ET.
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AHHOTANUA TUCHUIINHBI
«HUccsenoBanue HeJIMHEHON TUHAMUKH, Xa0THYECKHUX ABJIEHUA M CAMOOPTraHM3allMU B pa-
AH0(PU3NIECKHX CHCTEMAX)

Hanpasaenue 03.06.01 ®usuka u actpoHoMus
Hanpagiennoctsb (mpoduiin) «Pagnodusnkar

1. JIucumrumna «MccnenoBanre HETMHEWHON NMHAMHUKH, XaOTHYECKHUX SBJICHUW M camMoopra-
HU3ALUU B PAAHOPU3HMUECKUX CHCTEMax» OTHOCUTCS K pa3Jelly AUCHHUILIMHBI IO BBIOOPY Bapu-
aTUBHOM Yactu O0ka b1.

2. llensiMu ocBOCHHS JUCIMILIMHBI «lIccreoBaHNe HENMHEWHON THHAMUKU, XaOTUYECKHX SIB-
JICHUW U CaMOOPTaHMU3alUU B paAUOPU3NIECKUX CUCTEMAX» B COOTBETCTBUH C OOIIMMU IIe-
JSIMH OCHOBHO# IIPO(heCCHOHAIBHON 00pa30BaTeIbHON MPOrpaMMbl MOCIEBY30BCKOTO IIPO-
(beccroHambHOTO 00pa3oBaHus (aCIUPAHTypa) ABISIOTCS:

— U3y4eHHE OCHOB TCOPUH KOJICOAHUI DJICKTPOHHBIX CHCTEM JHCKPETHOTO BPEMEHH;
— U3Y4YCHHEC OCHOBHBIX TMOHATHU U PII[CfI, CBA3aHHBIX C I/IH(i)OpMaIII/IOHHI)IMI/I CBOMCTBaMH -
HAMHUYECKOr0 Xaoca.

3. OO0was TpyI0eMKOCTb TUCIUIUIMHBI COCTABISIET 3 3a4eTHbIC equHUIlbL, 108 yacos.
4. CopneprkaHue TUCIUTUIHHBIL:

Tema 1

OCHOBBI TEOPHH OJHOMEPHBIX TOUCYHBIX OTOOpaKEHUN

Y CTOMYUBOCTh COCTOSIHMS PAaBHOBECHA. Y CTOMYMBOCTH MEPUOJAMYECKUX ABMKEHHH. HelTpanbHas
ycroiunBocTh. CynepycroitunBocTs. llomyycroitunBocts. OpOutHas ycToWuuBOCTh. CyLIHOCTH
METOJla TOYEYHBIX OTOOpakeHuil. DyHkius mnocnepoBanus. Juarpamma Jlamepes. Ilpocteie u
KpaTHbIE€ HENMOABUKHBIE TOUKU. Teopembl Kenurca i mpocToil HEMOABUKHOW TOYKH M KPaTHOTO
IIUKJIA.

Tewma 2

JlunaMyka JIMHEWHOTO U(PPOBOTO OCIUILIATOPA

BeiHyX1eHHbIE KOJIeOaHus B JIMHEHHON cucteMe 1-ro mopsjika npu rapMOHUYECKOM BO3/1EHCTBUM.
BoinykaeHHble KoneOaHusi B HETUHEHHOW cucteme 1-ro mopsiika mpu rapMOHMYECKOM BO3JEH-
CTBUM: METOJMKA aHAIM3a, CIIEKTPAJIBHBIE XapAKTEPUCTUKUA PEaKIUH, HEIVMHEHHBIE HCKAKEHUs
rapMOHHUYECKOTO CUTHAJIa, N30UpaTelibHbIe CBONCTBA HEJTMHEHHON CUCTEMBI.

Tema 3

Konebanus B TMHEWHON U HENHMHEWHOH cucTeMe 2-T0 MopsIKa

VYpaBHeHUsI CBOOOJIHBIX KOJIEOAHHMI B JIMHEHMHOW CHUCTEME 2-TO MOpsIKa W MX PEIIeHUs B O0IIeM
Bujie. XapaKTepUCTUYECKOe ypaBHEHHE M €ro KopHu. budypkanumonHas auarpamma COCTOSHUN
paBHOBECHSI IMHEWHOU CUCTEMBI BTOPOTo mopsiaka. CBoOOOIHbIE KOeOaHUs B IMHEHHOW CUCTEME 2-
ro MopsijKa, Korjga KOpHU XapaKTEPUCTUUECKOIO0 YPAaBHEHMs KOMIIJIEKCHO CONPSKEHHBIE, ¢ MO Y-
nem, paBHbIM 1. O6nacte mapamerpoB. Tun coctosiHus paBHOBecus. Tpaektopus nBUKeHUs. BbI-
HYXX/IEHHBbIe KOJIeOaHUsl B JIMHEHHOW cHCTeME 2-TO TOpsiKa MpH FapMOHUYECKOM BO3/EHCTBHH.
VYpaBHeHHs] CBOOOIHBIX KOJIE€OaHUN B cCTeME 2-TO MOpAAKa C HETMHEWHOCTHIO HACBIIEHUS, TTHIIO-
00pa3Hoil HEMMHEHHOCThI0. MeToIMKa aHaJIn3a MPOLECCOB: pa30MEeHNne XapaKTEPUCTHKH CyMMaTo-
pa, pa3dbueHne TUIOCKOCTH COCTOSIHHM, YpaBHEHUS TPAHUI] 00IacTei.

Konebanus B aBTOHOMHOM cucTeMe 2-To MOpsi/ika ¢ HEMMHEWHOCThIO HachleHus. budypkannon-
Hasl [uarpamma nepuojoB KojiebaHuii. ABTOHOMHAs CHCTEMa 2-TO MOpsAIKa ¢ MUJI000pa3HON Helu-
HeHOCThIO: YpaBHeHUs nBrxkeHus B oonactsx I, II, 1. [IBmwxenus ¢ nepuogamu T={1; 2; 3} (xo-
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OpAVHATH MHBAPHAHTHBIX TOYEK, 00JIaCTh MapamMeTpoB). BeIHyXIeHHBIC KOJICOaHUs B HETMHEWHON
cUCTEME 2-TO TIOps/IKa TIPH TAPMOHUYECKOM BO3JICHCTBHH: METOJMKA aHAIN3a, CIIEKTpajbHbIC Xa-
PaKTEPUCTUKH PEAKIUM, HEIMHEWHBIC HCKKEHUS TapMOHUYECKOIO CHUTHAaja, W30upaTeibHbIC
CBOMCTBA HEIIMHEHHOMN CUCTEMBI.

Tema 4

CBobonHbIe Kosebanus B HU(PPOBOI peKypCHUBHOM cucTeme 1-ro mopsiaka

Mertoarka aHaM3a CBOOOTHBIX KOJIEOaHUH U KOJIeOaHHId TPU TOCTOSIHHOM BXOIHOM BO3JICHCTBUU
B cucTeMax |-ro mopsika ¢ yueroM 3(p¢PeKTOB KBAHTOBAHUS MIPU UCIIOIB30BaHUH LIETOYHCICHHOM
aprudMeTuKH ¢ GuKCUpoBaHHOM 3ansaToi. CBoOO HBIC KOJIeOaHus B IU(DPOBON pEKYPCUBHOM CH-
creMe 1-To nmopsiaKa, NCIOIb3YIONIEH HEeTOYUCICHHYI0 apH(PMETHKY C TIPSIMBIM KOJIOM U OKpYTJIe-
HUEM Pe3yJIbTaTOB CIOXKCHHUS, C yueTOM 3P PeKTOB KBaHTOBaHUs. KoseOaHusI MpH MOCTOSTHHOM
BXOJTHOM BO3/ICHCTBHHU B IIU(PPOBOI peKypCUBHOM cucTeMe 1-ro mopsiaka, UCHOIb3YIOLIEeH 1eno-
YHCIICHHYIO apU(PMETUKY C IPSIMBIM KOJIOM M OKPYTJICHUEM PE3YJIbTATOB CIIOKEHUS, C YIeTOM (-
(eKTOB KBAaHTOBAHUSI.

Tema 5

BbiHyX1eHHBIX KOle0aHUN B HETMHEHHBIX CUCTEMax 1-To U 2-T0 MOPSJIKOB

Mertox pacyera U aHaIM3a BEIHYKJICHHBIX KOJICOAHNH B HETMHEHHBIX cUCTeMax 1-ro u 2-To mops-
KOB IIpY TapMOHMYECKOM BO3AEUCTBUU € y4eToM 3((ekToB kBaHTOBaHMs. ClIeKTpaIbHbIE XapaKTe-
pUCTHKM peakuuu. HennHeliHble HCKa)KeHUsl TApMOHUYECKOTo curHana. M30uparenpHble CBONCTBA
HeJIMHEeHOH cucTeMbl. BbIHyXIeHHbIE Koe0aHusl B HeJIMHEHHOM cucteme 1-ro mopsiika mpu rap-
MOHHYECKOM BO3JICHCTBHH C y4eTOM (P (HEKTOB KBAHTOBAHMS: METOJ] pacueTa, CIIeKTPAJIbHBIC Xa-
PaKTEepUCTUKH PEAKIIUU, HETMHEHHbIE HCKaXKEHHsI TApMOHUYECKOT0 CUTHAJIA, U30MpaTebHbIe
CBOMCTBA HEJIMHEUHOMN crcTeMbl. BhIHYXIEHHbIE KOJI€0aHUS B HEJIMHEHHOW CUCTEME 2-TO TOpsAKa
IIPU TAPMOHUYECKOM BO3IEUCTBUU € yueToM 3(h(heKTOB KBAHTOBAHUS: METO]] pacueTa, CIIeKTpallb-
HbIE XapaKTEPUCTUKHU PEAKIIMU, HEJIMHENHbIE NCKaKEHUSI TApMOHUYECKOT0 CUTHAJIa, U30MpaTelb-
HbIE CBOMCTBA HEJIMHEIHON CUCTEMBI.

Tema 6

JlunaMu4yeckuii Xxaoc, Kak HOCUTENb MU Nepeaade nHPopMauu

[TapameTpsl mopsIKa U BO3MOKHOCTh KOHEYHOMEPHOTO OTMHMCAHUS CIOXKHBIX 00beKTOB. [loTeHIn-
aJbHBIE JOCTOMHCTBA TMHAMHYECKOTO Xa0ca, KaK HOCUTES TIpH nepenaye nHpopmaruu. CBoiicTBa
JMHAMHYECKOT0 Xa0ca, BHITEKAIOIIUE U3 KJIacCHUecKoi Teopun cBsi3u. [Ipon3BoacTBO HHPOpMAITTT
B cucTeMax ¢ xaocoM. CUMBOJIbHAS IMHAMHUKA U UH(GOPMAITHSI.

Tema 7

XaoTuueckas CHHXpoHHU3alus. Pa3aenenre XxaoTH4eCKuX CUTHAJIOB

XaOTI/I‘-ICCKaSI CHHXpOHI/ISaHI/IH. XaOTqucxas[ CHHXpOHI/ISaIII/ISI I[ByMepHI)IX JANHAMHUYCCKUX CUCTCM.
Nudopmannonnsiii moaxos. Pa3aeneHne XxaoTHUECKUX CUTHANIOB.

5. ®opMa NpoOMeKYTOYHOM aTTeCTAllMU: 3aUeT.
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AHHOTAIMSA TUCHUILTHHBI
«HUccaenoBanue QGJIIOKTYaHOHHBIX MPOLIECCOB B COCPEIOTOUYEHHBIX H pacnpeaejieHHbIX CTO-
XaCTHYECKHX CHCTEMAX»

Hanpasaenue 03.06.01 ®usuka u actpoHoMus
Hanpagiennoctsb (mpodpuiib) «Pagnodusnkar

1. Mucuurummna «MccnenoBanue (IrOKTYallMOHHBIX MPOIIECCOB B COCPEIOTOYCHHBIX M pac-
MPEJICTICHHBIX CTOXACTHYECKUX CHCTEMaxX» OTHOCHTCSA K pa3felny TUCIUIUIMHEI 10 BEIOOPY Ba-
puaTuBHOM yacTH 6s0ka b1.

2. llemssMu OCBOCHHMS AUCIUILIHHBI SIBJISFOTCS:
— OBIIQJICHHE METOJUKAMHU HCCIEA0BaHUs (IFOKTYaIIMOHHBIX MPOIECCOB HA BBIXOJE PaIUO-
TEXHUYECKUX CHUCTEM, OMUCHIBAEMBIX CTOXAaCTHUYCCKUMU U depeHITnaTbHbIMA YPaBHEHU -
MU,
— U3Y4YEHHUE CTATUCTUUYECKUX XapPAKTEPUCTUK YCTPOUCTB U CHCTEM B YCIOBHSX CIIy4ailHBIX
BO3JICHCTBUM.

3. OOmas Tpy10eMKOCTh TUCIUIUIMHBI COCTaBIsIeT 4 3a4eTHbIe eAMHUIBL, 144 Jaca.
4. CopepxaHue JUCIUIINHBL:

Tema 1. YpaBHenue ®@okkepa-Ilinanka-Koamoroposa. Ces3b ¢ 1nddepeHunaJIbLHBIM ypaB-
HEHHeM CJIYYaiHOoro nmpouecca.

Beenenue B aucuumianHy. OOLIMe MONOKEHUS U ONPEIEIICHUs CTOXaCTHUYECKHUX CHUCTEM. 3ajauu
aHaJIM3a U CUHTE3a B TECOPUH M IPAKTHKE CTOXACTUYECKUX CHUCTEM. MaTeMaTHYECKOE ONHUCAaHUE 1ie-
neil ¥ CUCTeM INpH BO3ACHCTBHH CIydaiHBIX TporeccoB. [uddepeHnuanbHple CTOXaCTHYECKHUE
ypaBHEHUs. Pa3HOCTHbBIE cTOXacTUYECKUE ypaBHEHHUs.. YpaBHeHue Kosamoroposa 1uig HenpepblB-
HBIX MapKOBCKHUX mporieccoB. Koadgunment cuoca u kodpdunmert nuddysuu. Ypapuenne Doxk-
kepa-Ilnanka-Konmoroposa. CBsizb ¢ nu¢depeHInanbHbIM ypaBHEHHEM CIy4ailHOTO Ipolecca.
3aa4ya 0 MIOTHOCTH BEPOSITHOCTH nepexoaa. Moaenu ciydaidHbIX Bo3aeiicTBuil. benbiii mym, Bu-
HEPOBCKUM IpoIiECC.

Tema 2. 3agaua o nocruskennu rpanun. Ilponeccsl ¢ moromamIei U oTpakawueil rpaHu-
nei.

3anavya o noctrmkeHuu rpanull. [Ipoueccsl ¢ nornmomatomeit rpanunei. [Ipoueccel ¢ oTpaxkaromei
rpanuiieii. 3ajgadya o JOCTWXKEHUU (PUKCUPOBAHHOW TPaHUIIBI. 3a7ada O JOCTHXKCHHH TOIABUKHOU
rpanunbl. CpeHee BpeMsl TOCTUKEHHUs I'paHULbl. BeposaTHOCTh JOCTHKEHHS TPaHULBI 3a (PUKCH-
pOBaHHOE BPEMSI.

Tema 3. ®aOKTyanMoOHHbIE MPOLECCHI HA BHIX0/1€ JIMHEHHBIX Henei 1-ro 1 2-ro nopsiika npu
Bo3aeiicreun BI'I.

OIIOKTyallMOHHbBIE TTPOLIECCHI HA BBIXOJIE€ JUHEUHBIX 1ener 1-To u 2-ro mopsiaka mpu BO3IEUCTBUU
BI'l. Bo3geiictBue myma Ha RC nens. Bo3geiicTBue nryma Ha mapaijienbHBIN KoleOaTembHbIN
KOHTYp. 3aBUCUMOCTh MaTEMAaTUYECKOTO OKUAAHUS OT BPEMEHU. 3aBUCUMOCTh TUCIIEPCUH OT Bpe-
MEHH. YpaBHeHUE JlaHKeBeHa.

Tema 4. ®OKTYal UM AMILTHTYAbI H (pa3bl KOJIe0aHMI CHTHAJIA HA BBIXO/Je reHepaTopa Ban-
aep-Iloas.

@OIOKTyaluy aMILIUTY b U a3kl KoeOaHui CUrHalla Ha BbIXoJie reHepaTopa Bau-nep-Iloss.
Msrkuii v )KeCTKHI peKUMBI BO30YK/IeHHs. Y KOPOUCHHbBIE ypaBHEHUs TeHepaTtopa Ban-nep-Iloms.
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IlepexoaHbIN peKUM. Y CTAaHOBUBIINKCS pexuM. IIOTHOCTE pacnpeneneHus aMIuIuTy /bl BBIXO-
Horo curHana. [InotHocts pacnpeneneHus (asbl.

Tema 5. Cunxponusanusi reneparopa Ban-nep-Ilosas npu HaJaM4YumM rymMoB.
Cunxponusauus reaeparopa Ban-nep-Ilons npu Hanmuuu mrymoB. CTOXaCTHYECKOE YPAaBHEHHE
cunxponuzanuu. [lepexon k ypaBuenuto dokkepa-Ilnanka-Konmoroposa. [ImoTHoCTs pacnpene-
JIeHUS OIMOKN cCHHXpoHU3anuu. CpenHee BpeMs 10 CpbiBa CHHXPOHU3AIMH. BeposITHOCTE CphIBa
CUHXPOHHU3AIMHU 32 (PUKCHPOBAHHOE BpEMsI

Tema 6. @a3oBasi aBTONOACTPONKA YACTOTHI 10/l BO3IeiCTBHEM IIIYMOB.

da3oBas aBTOMOACTPONKA YaCTOTHI 101 Bo3aeiicTBreM myMmoB. Cuctema ®AIIY GechunbpTpoBast.
Cucrema ®AIIY ¢ nponopuuoHabHO-UHTErpUpyroImuM GuiasTpoM. Cuctema ®AITY ¢ uzoapom-
HbIM 3BeHOM. CUMBOJIMUECKOE cToXacThuueckoe ypaBHenue. [lepexon k ypaBHeHuto dokkepa-
[Tnanka-Kommoropoga. ImoTHOoCTh pacnpenenenus ¢pa3opoii ommbku. CpeaHee BpeMs 10 CpbIBa
ciexeHus. BeposaTHOCTh CpbiBa 32 GUKCHUPOBAHHOE BPEMSI

Tema 7. CpbIB ciiexxeHHs B cJeAIIUX cucTemMax npu Bosaeiicreun BI'L.

CpsIB ciexxeHus B ciefsamux cucreMax npu Boszaerictsun bI'TI. KBazunenpepeiBHast cToxacTuye-
CKasi MOJIeJIb CUCTEMBI CIIEKEHUs ¢ acTaTu3MoM 1-ro nopsaka. KBazuHenpepbsiBHasi cToxacTudeckas
MOJIETIb CHCTEMBI CJIEKEHHUS C acTaTusMoMm 2-ro mnopsanka. llepexon k ypaBHeHunio Doxkepa-
[Tnankxa-Konmoroposa. IlnoTHOCTE pacnipeneneHus ommoOku cinexenus. CpeaHee BpeMs 10 CpbiBa
ciexxeHus. BeposTHOCTh cpbiBa 3a ¢pukcupoBaHHoe BpeMs. Cucrema ciiexeHus 1o aainbHocTu. Cu-
CTeMa CIIeKEHUS 110 CKOpocTH. CHCTEMA CIIEKEHHUS 110 YIIIOBBIM KOOPIUHATAM.

5. dopma NpoMeKyTOYHON ATTECTAMM: 3a4ECT.
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AHHOTAIMSA TUCHUILTHHBI
«PacnpocTpaHeHue paaMoOBOJIH B HEOJHOPOAHBIX CpeAax»

Hanpasienune 03.06.01 ®uszuka u acTpoHOMUS
Hanpagaennocts (npogpuis) «Pagnopuznukar

1. Jucumummna «PacrnpocTpaneHune paguoBOJIH B HEOJHOPOAHBIX Cpellax» OTHOCUTCA K pas-
JIeNTy TMCUUIUIMHBI IO BEIOOPY BapHaTUBHON yacTu 6y0ka b1.

2. ]_ICJ'IBIO OCBOCHUS JUCHUIIIIMHBI ABJISICTCA O3HAKOMIICHUC 06y‘laeMHX C COBpEMCHHBIMHU MC-
TOJaMH OIMKMCAHUA NPOUCCCOB BJIUAHUA PA3JIMYHBIX CPC HA MApaMCETPbl paJuOU3TYUCHUA
JJIA naﬂbHeﬁmero HCIIOJBb30BaHMs 3TUX MCTOJ0B B HaquOﬁ pa60Te M Ha IIPAKTHUKCE.

3. OOmas TpyJa0eMKOCTh AUCITUIUIMHBI COCTABIISAET 4 3a4eTHBIC eAMHUIIBI, 144 Jaca.
4. CopneprkaHue TUCIUIUIHHBIL:

1. Beeoenue.

[Ipenmer u 3amaum Kypca. 3eMHas aTMocdepa Kak MpuMep HEOTHOPOAHOM cpeabl. CTpoeHue
atmocdepsl. Knaccudukanus cioes.

2. Knaccugpukayus neoonopoonwvix cped. OcHogHbie Memoobl ONUCAHUA 60JIHOBBIX NPO-
ueccoe 6 pecyapHbIX CHIAOUIHBIX CPEOax.

BosiHOBOE ypaBHEHUE Uil HEOAHOPOJIHBIX cpell. PellieHre BOJHOBOrO ypaBHEHHS B MPUOIIHU-
KCHUH TeOMEeTpHUYECKOi onTHkH. [Imockocnoncras u chepruuecKu CIOUCTasi MOJACTh cpeabl. Bumbl
TpornocdepHoit pedpakuuu. Pedpakius B nonocdepe. Tpaekropus nyya 6e3 ydera BIUSHUS Mar-
HUTHOTO ITOJIsI 3eMJTA. BiIMsTHUE MarHUTHOTO TOJIsE 3eMJTH Ha PacpOCTpaHEHUE PATUOBOJTH.

3. Pacnpocmpanenue paouogoin 6 CRJI0UIHbBIX CIYYAUHO HEOOHOPOOHBIX CPEOax.

BonHOBOE ypaBHEHUE [ CIUIOLIHOM CIy4aliHO HEOJHOPOAHOM cpexabl. PaccesHue BONH B
cnydaitHou crutomHou cpeae. @opmyna bpykepa-I'opnona. Metoasl MoieIMpoBaHusl pacpocTpa-
HEHUs PaJMOBOJIH B TYpOYyJIeHTHON aTtMocdepe B ciaydae cnadbix uykryanuid. [Ipubnuxenue Poi-
ToBa. CTaTuCTUYECKHE XapaKTepUCTUKU ypoBHA U (a3bl. CuibHble (aykTyanuu. [lapabonnueckoe
ypaBHeHue. Metop ['toiirenca-Kupxroda. Ipubnmkenue ga3oBoro skpana.

4.Pacnpocmpanenue paouogoiH 6 OUCKPEMHbBIX C/IYYAIHO-HEO0OHOPOOHBIX CPedax.

B3aumonencTBue U3My4eHHs C OTIAENBbHBIM pacceuBaTeneM. PaccessHue BOJIH HA COBOKYIITHO-
cTH 4acTull. PaguonokanonHoe ceueHue paccesHusi. CpenHsas MOUIHOCTh pacCestHHOro nosst. Pas-
JUYHbIE MPUOJIMKEHUS paccestHus. BpeMeHHas, mpocTpaHCTBEHHAsl U YacTOTHAsi KOppealus pac-
CEeSTHHOTO T0JIs1 B pa3pekeHHOM obOiake yacTuill. OCHOBHBIE IMOJIOKEHHUS TEOPHUH MHOTOKPATHOTO
paccessHUsI B JUCKPETHBIX CIIy4allHO-HEOJHOPOAHBIX cpenax. /[marpammuas texHuka. Pasnuunbie
npubmmxenus. Teopust @onau - TBepckoro. OCHOBHBIE MOJOKEHUS TEOPUH MEPEHOCA U3TYUESHHUS.
CBs3b € TEOpHEN MHOTOKPAaTHOTO PAaCCESHHUS.

5. dopMa NpoOMe:KYTOYHOM ATTECTALMH : 3aUET.
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AHHOTAIUSA AUCHUILTHHBI
«KomnbroTepHoe MojiesinpoBaHue paauogu3nyecKnx mpoueccoB»

Hanpasienune 03.06.01 ®usuka u acTpoHOMUS
Hanpagaennocts (npopuis) «Pagnopuznukar

1. JMucrurumna «KoMIblOTepHOE MOACTUPOBAHUE PAIUOPUZUUECKUX MPOIECCOBY» OTHOCHTCS
K pa3jeny TUCIUILIMHEI 10 BRIOOpY BapuaTUBHOM yacTtu Oioka b1.

2. llenpto ocBoeHMs AUCUUILINHBI «KOMIBIOTEpHOE MOJIEIUPOBAHUE PATUOPUINIECKUX MPO-
IIECCOB» B COOTBETCTBHH C OOIIMMH LIEISIMU OCHOBHOH NMpodeccHOoHaIbHONW 00pa3oBaTelb-
HOM IporpamMMsbl MOCIEBY30BCKOT0 MPOoeCCHOHaILHOT0 00pa3oBaHus (acIUpaHTypa) SIBIIs-
eTcs yriyOJaeHue 3HaHUH B 0071aCTH MPUKIaTHONW CTATUCTUKH, B YACTHOCTH B Pa3ienax:

e MareMaTH4ecKas TeOpUs SKCIIEPUMEHTA,

®  MaTeMaTH4ecKOoe MOJICIHPOBAHUE MPOIIECCOB,
®  METOJbI ONITUMU3ALINH,

¢  MHOTOMEpHBIN (PaKTOPHBII aHATIH3.

3. OOmas Tpy10eMKOCTh JUCIHUIUTMHBI COCTABIsIET 4 3a4eTHbIC eAUHUIBL, 144 daca.
4. CopepxaHue JUCIUIUINHBL:

Tema Ne I: IlnanupoBaHue SKCIIEPUMEHTA
— IlaccuBHBIN SKCIEPUMEHT
— Kpurepun onTuManbHOCTH MJIaHA KCIIEPUMEHTA
— IlnaHbl SKCIEPUMEHTOB
— Ilmansl nepBoro nopsaka
— Ilmansl BTOpOro nopsaka
— IlnaHbl TpeThEro MopsiaKa
— KomOuHMpOBaHHBIE TIIIAHBI
Tema Ne 2: OntuMu3anuis MOJCIIEeH MPOIIECCOB
— O nogoOuu CTaTUCTHYECKUX MOJICTICH
— OpHomapaMeTpu4ecKue 3a1auu
— Meroa KpyTOro BOCXOXIEHUS
— MeTtoa cuMIICKCOB
— MHoronapameTpuyecKue 3a1auu
— MaremaTtudeckoe mporpaMMHpPOBAHUE
— O0006mIeHHBIC TapaMeTPhl ONTUMHU3AITTT
— Meroasl Teopuu urp

Tema Ne 3: ®aKkTOpHBIN aHAIU3
— ®akTopHBIE MOJIETN
— @®akTopHas MOJIeTb C OPTOTOHAIBHBIMU MPOCTHIMU (paKTOpaMu
— Pemenue ypaBHeHni
—  Yucno mpocThix pakTopoB
— @akTopHas MOJIeNb C KOPPEIUPOBAHHBIMH MPOCTHIMH (PaKTOpaMu
— LleHTpOuIHBINA METOX
— OrneHka HHAMBUYATbHBIX 3HAUEHUH MPOCTHIX (PAKTOPOB
Tema Ne 4: CoBpeMEHHBIE YHCIEHHBIE METO/Ibl ONTUMH3ALUN
— [T'eHeTnueckue anropuTMbl
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— DOBOJIIOLMOHHBIE AITOPUTMBI
— AJNTOpUTMBI YUCJIICHHONW ONTUMHU3AINHN HEJIMHEHHBIX O0BEKTOB

5. dopMa NPOMEKYTOYHOM ATTECTALMH : 3a4ET.
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