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AHHOTAIHA THCIUILINHBI
«HcTopus u punocodust HAyKm»

Hanpasaenne 03.06.01 ®uznka u acTpOHOMHS
Hamnpasiennocts (mpopuis) «Pagnodusnkar

1. JucnunmuHa «VcTopus U ¢unocodus HayKu» OTHOCHTCS K 0a30B0if yactu 611oka B1.

2. Ilempro 0CBOEHMSA NAaHHOM MUCHMINIMHEL ABIIETCS GOPMUPOBAHKIE Y aCIMPAHTOB IEIOCTHO-
T'0 IOHUMaHH [IPEAMETa U OCHOBHEIX KOHLIEIIMN COBPEMEHHON (puocoprun HayKu, pa3Bu-
THIO QrI0co(CKOro moaxona K mpoOieMe BO3HMKHOBEHHS HAyKM M OCHOBHEIX CTaIMil ee
HCTOPHUUYECKOH 3BOIIOIHH.

3. OOmmas TpyA0eMKOCTh TUCIHUIUIMHEI COCTABIIAET 5 3aueTHBIX eanHuUI, 180 gacos.
4. CopepxaHue TUCIHUILTUHBL:

Yacre 1. O6mmue npodiemMs! punocopun HayKn
1. IIpeqMeT H 0OCHOBHBbIE KOHIENIINH COBPEMEHHOMH (procodpuu HayKH.

Tpu acnekra ObITHS HayKH: HayKa KakK T€HEpaIlsl HOBOIO 3HaHHs, KaK COLMAIbHbINA HHCTH-
TYT, Kak ocobas cdepa KyIbTypBL

JIOTHKO-3IHCTEMONOTHYECKHH MOAX0A K HCCISIOBAHUIO HayKH. [[03UTHBUCTCKAS TPaAIUIIHAL
B ¢unocodpuu Hayku. Pacmupenue mons ¢uaocodckodl IpobIIeMaTHKH B IOCTIIO3HUTHBHCTCKOM
¢unocodpuu Hayku. Kornenmuu K. Ilonmepa, V.Jlakaroca, T.Kyna, I1.®eitepabenna, M.ITonanu.

Conuonoradeckuif ¥ KyJIbTYpOJIOTHYECKAN IOAXOABI K HCCIENOBAHUIO Pa3BUTHHM HAYKH.
IIpo6nema MHTEpHANN3Ma U SKCTEpHAIN3MA B NOHHMAHWM MEXaHH3MOB HAYYHOH JEATEILHOCTH.
Konnenuuu M.Beb6epa, A.Koiipe, P.Meprona, M.Majkest.

2. Hayka B KyJIbType COBpeMEHHOH HBHIN3AHH

TpamuuuonanucTCKui ¥ TEXHOTCHHBIN THUIIBI IUBIIM3AIMOHHOIO PA3BUTHS U UX Oa3HCHEBIE
LeHHOCTH. [{eHHOCTh HayyHO! pannOHATEHOCTH.

Hayxa n ¢unocodus. Hayka u uckycctBo. Ponp Hayku B COBpeMEHHOM 0OOpa3OBaHUH U
(popmupoBanmu muaHOCTH. DYHKIMA HAyKH B XKU3HH 00IIecTBa (HayKa KaK MHPOBO33pEHHE, KakK
IIPOU3BOIUTENBHAS U CONMATBHAS CHJIA).

3. Bo3HUKHOBeHUE HAYKH H OCHOBHBIE CTAUH €€ HCTOPHUYIECKOM IBOIIONUH,

IIpennayka m Hayka B COOCTBEHHOM CMBICIIE CIOBa. J[Be CTpaTerw¥t MOPOKIAEHMS 3HAHHUM:
0000IIe e MPaKTUIECKOTO OIBITA ¥ KOHCTPYHPOBAHUE TEOPETHUECKHUX MOJENEH, o0ecIeunBaro-
IIMX BBIXOJ| 32 PAMKH HAJIMYHBIX MCTOPUYECKH CIIOXKHBIMHXCS (GOPM MPOU3BOACTBA K OOBIIEHHOIO
OTIBITA.

KyneTypa aHTHYHOrO IIOJIMCAa B CTAaHOBJIEHHE IIEPBBIX (OPM TEOPETHIECCKON HAYKH. AHTHY-
Has JIOTHKa M MareMaThKa. Pa3BHTHE JIOTMYECKMX HOPM HAyYHOTO MEIIIICHHS W OpraHu3aIuit
HayK¥ B CPEIHCBEKOBBIX YHHBEPCHTETaX. POJIb XpHCTHAHCKON TEOJIOTHH B H3MCEHCHHMH CO3EpIla-
TEJILHOHN IO3MIMK YyYEHOI'O: YEJIOBEK TBOPEI C MAJIEHBKON OYKBBI, MaHHUITYJISIHS C IPHPOIHBIME
00BbEKTaMH — aIXUMUS, aCTPOJIOTHS, Marus. 3amaHas # BOCTOYHAs CpeIHEBEKOBAs HAyKa.



CraHOBIIEHHE ONBITHON HAyKH B HOBOEBPOIEHCKOU KyIbType. POpMUpPOBAHUE HICATIOB Ma-
TEMaTU3UPOBAHHOTO M ONBITHOTO 3HAHUSA: OKCGopiackas mkona, Pomkep bakoH, Yunbsam Oxkam.
IIpennocslIKu BO3ZHUKHOBEHUS JKCIIEPUMEHTAIBHOIO METOAA M €ro COCOUHEHMs C MaTreMaruye-
ckuM onucanuem npupoael. ['.I'ammneit, ®pencuc bakon, P.Jlexkapt. MupoBo33peHUecKas poib
HayKd B HOBOEBPOINEUCKON KyJIbType. COLMOKYJIBTYPHBIE IPEANIOCBIIKM BOSHUKHOBEHUS DKCIIEPU-
MEHTAJIbHOT'O METO/A U €r0 COEJUHEHUS C MATEMAaTUYECKUM OIMCAHUEM IIPUPOJIBIL.

dopMupoBaHUE HAYKH KakK NMPO(eCCHOHAIBHON 1eATeNbHOCTH. BO3HUKHOBEHNE AUCIUIIN-
HapHO-OPTaHU30BAaHHOM HayKH. TexHonoruyeckue NpuMeHeHus Hayku. PopMUpOBaHUE TEXHUYE-
CKUX HayK.

CraHOBJIEHHE COLIMATIBHBIX U T'YMAaHUTApHBIX HayK. MUpOBO33peHUYECKHE OCHOBAHUS COLU-
QJIBHO-MCTOPUYECKOTO UCCIIEAOBAHUS.

4. CTpyKTYypa Hay4YHOI0 3HAHHSI.

HayuHoe 3HaHMe Kak CIOXHas pa3BUBAIOIIAsAcCsA cucreMa. MHoroobpasue TUIIOB HAy4HOT'O
3HaHUA. DOMIUPUYECKUN U TEOPETUUYECKUI YPOBHHU, KpUTEPUU UX paziauueHus. OCOOEHHOCTH IM-
IIUPUYECKOT0 U TEOPETUYECKOTO SI3bIKA HAYKH.

Cmpykmypa smMnupuyeckoeo 3Hanus. IKCTIEpUMEHT 1 Habmonenue. CiryyaiiHble U cCUCTeMa-
TH4eckue HabmozaeHus. IlpuMeHeHne ecTecTBEHHbIX 00BEKTOB B (YHKIMU MPUOOPOB B cHCTEMa-
TUYECKOM HaOuo/eHuu. JlaHHble HAOMIOJEHUS KaK TUI SMIUPUYECKOTO 3HAHMS. DMIHUPHUYECKHE
3aBUCUMOCTH U sMIupuyeckue ¢aktol. [Ipouenypsl GpopmupoBanus dakra. [Ipobiema Teopernye-
CKOI HarpyKeHHOCTH (akxTa.

Cmpyxmyper meopemuueckoeo 3Hanus. I1epBUUHbIE TEOPETUUECKHUE MOJIEIIN U 3aKOHBI. Pa3-
BUTas Teopus. TeopeTuyeckrue MOJENH Kak 3JIEMEHT BHYTpEeHHEH opranuszanuu teopuu. OrpaHu-
YEHHOCTh THUIIOTETUKO-ACTyKTUBHOM KOHLEIIUU TEOPETUYECKUX 3HAHMU. POJIb KOHCTPYKTHMBHBIX
METOJOB B JICAYKTUBHOM pa3BEPTHIBAHUM T€OpUH. Pa3BepThIBaHUE TEOPUH KaK IPOLIECCA PEIICHUs
3ajau. [lapagurmanbHeie 00paslbl pelieHns 3a1ad B cocrase Teopuu. [Ipobiaemsl renesuca oopas-
0B. MaremaTtu3anusi TEOpETUYECKOro 3HaHusA. Buasl MHTEpIIpeTalny MaTEMaTUYECKOTO armnapara
TEOPHUHU.

Ocnoeanus nayku. CTpyKTypa OCHOBaHMN. Mieanbl 1 HOPMBI UCCIIEIOBAHUS U UX COLMO-
KyJbTypHas pazMepHOcTh. CrucTema H1eaoB U HOPM KaK CXeMa METO/1a AESITEIbHOCTH.

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

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

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

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

HcTopuueckasi N3MEHUMBOCTh MEXAHM3MOB IIOPOXKJIEHUS HAy4yHOro 3HaHuA. B3aumoneit-
CTBHE OCHOBAHMI HAayKH M OIbITA KaK HAYaJbHBIM JTall CTAHOBJICHWS HOBOM IHUCHMIUIMHEL. IIpo-
6nema knaccupukanuu. O6paTHOE BO3/IeiiCTBHE HIMITUPUUYECKUX (PAaKTOB HA OCHOBAHUS HAYKH.

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

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

[TpobnemHuble cuTyanuu B Hayke. [lepepactaHue yacTHBIX 3a7au B podsiemMsl. PazBurtue oc-
HOBAaHUM HAyKH MO/ BIUSTHUEM HOBBIX TEOPHIA.

[Tpobnema BKITIOYEHHUSI HOBBIX TEOPETHUECKUX MPEJICTABICHUH B KYJIbTYpY.

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

B3aumonelictBue Tpaauuuii 1 BOZHUKHOBEHHE HOBOTO 3HaHMs. HayuHble peBosIOLIMM Kak
nepecTporika OCHOBaHUM HaykH. [IpoOieMbl TUIIONIOTMK HAay4HBIX peBOIOLUN. BHYTpuancuumiu-



HAapHbIE MEXaHU3Mbl HAYYHBIX PEBOIIOLMI. MEXIUCIUITIMHAPHbIE B3aUMOJICUCTBUA U "Mapaaur-
MaJIbHbIE MTPUBHUBKH" KakK ()aKTOp PEBOJIIOLIMOHHBIX IpeoOpa3oBaHuii B Hayke. COLMOKYIbTYPHBIE
IPENOCHIIKY INI00aIbHBIX HayudHBIX peBomonuid. [lepectpoilka ocHOBaHMI Hayku M U3MEHEHHE
CMBICIIOB MHUPOBO33PEHUYECKHX YHHUBEpCanii KynbTyphl. IIporHocTrueckas poib ¢uiocodcekoro
3HaHus. Ounocopust Kak reHepanusi KaTeropuaibHbIX CTPYKTYpP, HEOOXOIUMBIX AJIsi OCBOEHUS HO-
BBIX TUIIOB CUCTEMHBIX OOBEKTOB.

Hayunble peBosronnn Kak TOuku Oudypkanuu B pasBUTHM 3HaHMs. HenuneliHocTh pocTa
3HaHuil. CeleKTHBHAs pPOJIb KYJIBTYPHBIX TPaIWLIUNA B BBIOOpPE CTpaTeTWil HAy4YHOTO PAa3BUTHUA.
[Tpobnema nmoTeHIMaTbHO BO3MOXHBIX HCTOPUM HAYKH.

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

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

['maBHBIE XapaKTEPUCTUKU COBPEMEHHOM, ITOCTHEKJIacCuuecKol Hayku. COBpEMEHHBIE ITPO-
neccbl au¢pdepeHuManMy W UHTEerpauuu  Hayk. CBs3p JUCLUIUIMHAPHBIX M MPOOJIEMHO-
OpPUEHTUPOBAHHBIX HccienoBaHuil. OCBOEHNE caMOPa3BUBAIOIIMXCS "CHUHEPreTH4eCKUX" CUCTEM U
HOBBIE CTPATETMH HAYYHOTr'O NOMCKa. Posib HEIMHENHOW AMHAMUKYU U CUHEPI€TUKU B Pa3BUTHH CO-
BPEMEHHBIX NPEACTABICHUN 00 HCTOPHUYECKU Pa3BUBAIOMIMXCS cucTeMax. | ToOalbHBINA 9BOIOLNO-
HU3M KaK CHHTE3 3BOJIIOLIMOHHOTO M CHUCTEMHOrO MOAXO0JO0B. I'7100ambHBIN 3BOJIIOLMOHU3M H CO-
BpEMEHHasi HayyHas KapThHa mupa. COIMKEHHE HJIealOB €CTECTBEHHOHAYYHOTO U COLMAJIbHO-
IYMaHUTapHOTo Mo3HaHusA. OCMBICICHHE CBSA3€H COLMAIBHBIX M BHYTPHHAYUYHBIX LICHHOCTEH Kak
YCIIOBUE COBPEMEHHOI'O Pa3BUTHUS HayKU. BKiltoueHHe cOlMalIbHBIX LIEHHOCTEHN B Ipoliecc BbIOOpa
CTpaTEruil UCCIEeN0BaTENIbCKON AeATeNIbHOCTH. Pacmpenue stoca Hayku. HoBble aTHUECKHE ITpO-
O6nembl Hayku B KoHIe XX cronerus. [IpoGiemMa ryMaHuTapHOTO KOHTPOJSI B HAyKE W BBICOKHX
TEXHOJIOTUAX. DKOJIOIMUYECKasl U COLUAIbHO-TYMaHUTapHasl KCIEPTU3a HAYYHO-TEXHUYECKUX TIPO-
exToB. Kpusuc ujeana HeHHOCTHO-HEUTPAIIbHOTO UCCIIEA0BAHUS U ITPOOIIEMa UACaIOTU3UPOBAaHHON
HayKH. DKojoruyeckas 3Tuka u ee ¢unocodcekue ocHoBaHUs. Puiiocopusi pycckoro KOCMu3Ma u
yuenue B.M.Bepranckoro o 6uocdepe, Texnochepe u Hoochepe. [IpobdiaemMpl 3KOTOTHIESCKON ITH-
KU B cOBpeMeHHoM 3anaanoit punocodun (b.Kammmkor, O.Jleononsa, P.ATrdunsm).

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

8. Hayka kak couMaJbHbId HHCTUTYT.
Pa3nnyHble MOIXOABl K ONPENEICHUIO COLMAIBHOIO MHCTUTYyTa Haykd. McTopuueckoe pa3BuTue
MHCTUTYLMOHAJIBHBIX (OpM HaydHOH AesTtenbHOCcTH. HayuHble cooOmiecTBa M MX UCTOPHUYECKHE
Tunbel  (pecnmyOimka y4yeHbIX 17 Beka; HaydyHble COOOIECTBA SIOXM JAUCHUIUIMHAPHO
OpPraHM30BaHHOM HaykH; (pOpMHpOBaHHE MEXAMCIMILUIMHAPHBIX cO00IIecTB Hayku XX CTOJIETHs).
Hayunsle mkosnsl. IToaroroBka HayyHbIX KaapoB. McTtopuueckoe pa3BUTHE COCOOOB TPaHCISALMU
Hay4YHBIX 3HAaHUH (OT PYKONUCHBIX M3JaHUM 70 COBPEMEHHOro KoMmmbioTepa). Kommnberorepusanus
HayKM M ee coluainbHble nocienctBus. Hayka m skoHomuka. Hayka u Bracts. IIpoGnema
CEeKPEeTHOCTH U  3aKphITOCTM  Hay4HbIX ucciefoBanuii. IIpobiema  rocynapcTBEHHOTO
pEryIMpOBaHUS HAYKH.

Yactp 2. Puitocopust eCTeCTBEHHBIX HAYK
QDunocogckue npoonemol hpuszuxku
1. Mecro ¢pu3uku B cucTeMe HAyK

EctecTBeHHbIE HayKU U KyJbTypa. EcTrecTBO3HaHuE U pa3BUTHE TEXHUKH. EcTeCcTBO3HaHME 1
couuanbHas Ku3Hb oOmiectBa. dusnka Kak (¢GyHIaMEHT ecTecTBO3HaHHs. OHTOJIOrHYECKHE,
SMHUCTEMOJIOTHYECKHE U METO0JIOrMYeCKre OCHOBaHUS (PpyHAaMeHTanbHOCTH ¢u3uku. Crenuduka
MeTOJIOB (pusmueckoro no3Hanusg. CBs3b MpoOieMbl (PpyHIaMEHTaIbHOCTH (PU3UKU C OMIO3ULIUEN
PEAYKIMOHU3M-aHTUPEAYKIIMOHU3M. AHAJIN3 Pa3IMYHbIX TPAKTOBOK PEAYKIIMOHU3MA.

®u3MKa U CUHTE3 €CTECTBEHHO-HAYYHOTO0 U TYMaHUTAapHOIO 3HaHUA. PoJIb CHHEpreTuKy B 3TOM



CHUHTE3E.
2. OHTOJIOTHYeCKHE NPO0IeMBbl (PU3NKH

[TonsTue onrosoruu ¢pu3znveckoro 3HaHuss. OHTONIOrMYECKU cTaTyc (PU3nUECKOl KapTHHbI
MUpa. DBOJIONHS (PU3NYECKON KapTUHBI MHUpa U M3MEHEHHE OHTOJIOTUH (DU3MYECKOTO 3HAHMAL.
MexaHnueckas, 3J€KTPOMaraiTHas U COBPEMEHHAsl KBAHTOBO-PEJIATUBUCTCKAsI KAPTUHBI MUPaA Kak
3Tarbl pa3BUTHs (PU3MYECKOTO O3HAHUS.

Yactuupsl 1 nosisg Kak (QyHAaMeHTadbHbIE a0CTPAKIMU COBPEMEHHON (DU3MUECKOW KapTHHbI
MHUpa U IpobdjeMa UX OHTOJOTHMYECKOro craryca. OHTOJOTHYECKUI CTaTyC BUPTYaJbHBIX YaCTHII.
ITpobnems! kinaccupukanuyu (yHIAMEHTAIbHBIX 4acTULl. Tunbl B3auMOJEHCTBUH B (u3uke u
npupoaa B3aumoaerictBuil. CTaHmapTHas MOJIENb (QyH/IaMEHTAIBHBIX YaCTHUI] U B3aUMOJICHCTBUHN 1
€e KOHLENTyalbHble TPyAHOCTU. PU3NYECKUN BaKyyM M IIOMCKM HOBOW oHTOnoruu. Crparerus
MOUCKOB (PyHIaMEHTaJIbHBIX 00BEKTOB U uaeu Oyrctpamna. Teopus ctpyH u “reopus Bcero” (TOE)
U Ipo0JIeMbl UX 0OOCHOBaHMS.

3. [IpoGJieMbI NPOCTPAHCTBA U BPpEMEHHU

[Tpobnema mpocTpaHCTBa M BPEMEHM B KJIACCMUYECKOW MexaHuke. Poib KONepHHKaHCKOH
CUCTEMBI MHpa B CTAHOBJICHUU TaJWICH-HbIOTOHOBBIX IPEJACTaBICHUN O mpocTpaHcTBe. [loHATHE
MHEPLUHUAIBHOW CUCTEMBl M NpuHUMN nMHepumu ['amuned. IlpuHumn ortHocurensHocTH ['amumies,
npeoOpa3oBanus ["anuies U NOHATHE KOBAPHAHTHOCTH 3aKOHOB MeXaHHKH. [loHATHE aOCOIOTHOTO
npoctpaHcTBa.  Dunocodckre U PETUTrHO3HbIE MPEANOCHUIKM  KOHLENUUU  abCOIIOTHOIO
IIPOCTPAHCTBA U IPOOJIEMa €€ OHTOJIOIMYECKOI0 CTaTyca.

Teopetnueckne, HKCIEPUMEHTAIbHBIE WU METONOJIOTMYECKUE IPEANOCBUIKM W3MEHEHUS
TJIMJICH-HBIOTOHOBCKUX IPEACTaBICHUN O IPOCTPAHCTBE M BPEMEHM B CBSI3M C IEPEXOAOM OT
MEXAaHUYECKOH K 3JIEKTPOMAarHUTHOM KapTHUHE MUpA.

CneuuanbHast u ob6mas teopun oTtHocuTenbHocTH (CTO u OTO) A.DiiHmTeiiHa Kak
COBPEMEHHBIE KOHIENUMU TNpocTpaHcTBa M BpeMeHH. CyOcTaHIManbHas M pelisilMOHHAs
KOHUENIMHU IPOCTpaHCTBa U BpeMeHHU. CTaTyc pesiIliMOHHONW KOHLENIUU IPOCTPAHCTBA U BPEMEHU
B CTO. IloHaTHe O €OMHOM MNPOCTPAaHCTBEHHO-BPEMEHHOM KOHTHHyyMe I'. MmMHKOBCKOrO.
PenstuBuctckue 3pQexTsl cokpamieHus ITUH, 3aMeUICHUS BPEMEHH W 3aBHCHMOCTH MacChl OT
CKOPOCTH B HMHEPIMAJIBHBIX CHCTEMax OTcYeTa. AHAJIM3 POJIM HaOMIOJaTeNst B PeNsTUBUCTCKOMN
¢bu3suke.

TeopeTnueckne, METONOJIOTMYECKUE U ACTETUYECKUE MPEANOCHIIKM BO3HUKHOBeHH OTO.
Ponp mpuHLMIA SKBUBAJIEHTHOCTH HWHEPUUMOHHON U rpaButannoHHod macc B OTO. Craryc
CyOCTaHIIMaIbHOW M pPEeSIIMOHHON KoHuenuuii mpoctpaHcTtBa-Bpemenn B OTO. IlpoGnema
B3aMMOOTHOIIEHUS IPOCTPAHCTBEHHO-BPEMEHHOIO KOHTHHYyMa M TI'PAaBUTAlMOHHOTO IIOJI.
IIpocTpaHcTBO-BpEMSI U BaKyyM.

Konnenmnus reomerpusanuu (QU3MKd Ha COBpeMEHHOM dTane. [loHsTHe KamuOpOBOUYHBIX
noneil. MHTepmperanuss B3auMOJEHCTBUH B paMKax TEOpUM KaJIMOPOBOYHBIX  MOJEH.
Tomonoruueckue CBOICTBa  NPOCTPAHCTBA-BpEMEHUM U (QyHJIAMEHTalbHblE  (pU3MUEcKHe
B3aUMOJICHCTBHS.

4. IIpo6JieMbl feTEpPMUHU3MA

KoHuenmus nerepMuHu3Ma W €€ pojb B (PU3MUECKOM TMO3HAaHUM. JleTepMMHU3M H
MpPUYMHHOCTh. Jluckyccun B ¢unocoduu Hayku IO TMOBOJY XapakTepa NPUYMHHBIX CBSI3EH.
Kputuka JI.FOMOM npuHIMNa NpUYMHHOCTH KaK MOPOXKAAroIied cBsi3u. IIpuumHHOCTH M 3aKoH.
[IpoTtuBonocTaBaeHe NPUUUHHOCTH U 3akoHa B padorax O.Konrta. Kputnka xonueniuu Konra B
pabdorax b.Paccena, P.Kapnama, K.[lonnepa. Mnes cymecTBoBaHusl IBYX YPOBHEH NPHUUMHHBIX
CBA3EH: HaIUISA/IHAs U TEOPETHYECKasi IPUYUHHOCTb.

[TpuunHHOCTE M  1ENecooOpa3HOCTh. Tenmeonoruss W TeneoHOMHM3M. [IpuumHHOE U
¢byHKIIMOHATBHOE 00bsicHeHue. Bkiag napBuHuU3Ma U KMOEPHETUKH B JIEMUCTU(UKALMIO MOHSITUS
uenu. [lonsaTue nenu B CHHEpreTHKe.

[TonsiTue “cBETOBOrO KOHyca” U PEISATUBUCTCKAS MPUUMHHOCTH. [IpobieMbl jeTepMuHu3Ma
B KJaccuueckoil gusuke. KoHuenus ogHo3Ha4HOro (keCTKOro) aerepMuHu3Ma. CTaTHCTHYECKHE
3aKOHOMEPHOCTH WM BEPOSATHOCTHBIE paclpelelieHus B KJIacCHYeCKoW ¢u3uke. BeposTHOCTHBIM



XapakTep 3aKOHOMEpHOCTel Mukpomupa. CTaTyc BEpPOSTHOCTH B KJIACCHMUYECKOW W KBAaHTOBOMU
busuke. Konnenmms BEPOATHOCTHOM MIPUYHUHHOCTH. [TonmepoBckas KOHLENIUs
MIPeIPacroIOKEHHOCTEH U AUJieMMa JEeTePMUHU3M- HUHAETepMHHMU3M. JlucKyccuu no npobiemam
CKPBITBIX TIapaMETPOB U TOJHOTHI KBAHTOBOH MeXaHMKH. DUIOCO(PCKHIA CMBICT KOHICTLUU
nonojHuTepHOCTH H.Bopa n mpuniuna neonpenenenHoctu B.1 eizenOepra.

V3MeHeHHne MpencTaBleHU O Xapakrepe (QHU3MUECKUX 3aKOHOB B CBSI3M C KOHIICTIIIHEH
“BonbIIOro B3phIiBa” B KOCMOJIOTHU U ¢ (POPMHUPOBAHUEM CHHEPTeTHUKH. [ [pHYMHHOCTD B OTKPBITHIX
HEPABHOBECHBIX JUHAMUUYECKUX CUCTEMAX.

5. Ilo3HaHue CI0KHBIX cHCTeM U PU3NKA

Cucremnslie unen B pusuke. [IpencraBnenne o ¢pu3nUecKux 0ObEKTaxX Kak cucremax. Tpu
TUIA CUCTEM: TMPOCTbIE MEXAaHUYECKHE CHCTEMbl; CHCTEMBbl C OOpaTHOU CBS3bI0; CHCTEMBI C
camMOpa3BUTHEM (CAMOOPraHU3YIOIIUECS CUCTEMBI).

[IpoTrBOpeune MEXIy KIACCHYSCKON TEPMOIMHAMUKOW W IBOJIIOIMOHHOW OHMOJIOTHEH W
KOHLENIMS  CcaMOoOpraHus3aluu. TepMoAMHAMHMKa  OTKPBITBIX  HEPAaBHOBECHBIX  CHUCTEM
W.Ilpuroxkunna. CraTyc MNOHATHS BpPEMEHM B MEXAaHUYECKMX CHUCTEMax U CHCTEMax C
camopa3ButueM. HeoOpaTuMocTh 3aKOHOB MpUPOBI U “‘cTpenia BpeMeHn . CUHepreThKa Kak OJuH
U3 MCTOYHHMKOB JBOJIOLMOHHBIX uAeH B (usuke. J[eTepMHUHHUPOBAHHBIA XaoC M 3BOJIOLHUOHHBIC
pOoOIEMBI.

6. IIpob6s1eMa 00bEeKTUBHOCTH B COBPeMEeHHOM pu3nke

KBantoBas MexaHMKa U  IOCTMOJEPHUCTCKOE OTPULIAHUME HCTUHBI B  HAYyKe.
HeogHo3HayHOCTh TepMHHA “OO0BEKTUBHOCTH 3HAaHUA: OOBEKTUBHOCTh Kak ‘“00BEKTHOCTH”
onucaHus (ONUCaHHE peaTbHOCTU 0O€3 OTCBUIKM K HaONI0AATEeNI0); U OObEKTHUBHOCTh B CMBICIIE
aJICKBATHOCTU TEOPETUUECKOTO OMUCAHUS IEHCTBUTEIbHOCTH.

[TpoGiieMaTHYHOCTh TOCTHIKEHUS “O0BEKTHOCTH OIMCAHUS U PEaln3yeMOCTb MOJyYEHUs
3HaHMS, aIEKBATHOTO JE€HCTBUTEIBLHOCTH.

TpynHocTn HoCTHXKEeHUSI OOBEKTUBHO MCTUHHOTO 3HaHUs. “HemoomnpeneneHHOCTs” TeOpuun
SMIIUPUYECKUMH JaHHBIMM W BHESIMIIMPUYECKHE KPUTEPUM OLEHKH Teopuil. “Teopermueckas
HArpy»XeHHOCTDH”~ AKCIIEPUMEHTAIbHBIX TAHHBIX U TEOPETHUECKU HEUTPATbHBIHN 361K HAOIIOACHUSI.

Ponb conmaneHbBIX (aKkTOPOB B JOCTHXKEHUU HUCTUHHOTO 3HaHMs. KpuTudeckast Tpaauuus B
Hay4YHOM COOOIIECTBE U YCIOBHE NOCTIXKEHUST 00beKTUBHO ucTHHHOTO 3HaHuA (K. [Tommep).

7. ®U3UKa, MATEMATHKA U KOMIILIOTEPHBIE HAYKHU

Ponbp marematuku B pa3BuTUM (U3MKH. MareMaTuka Kak s3bIK (U3MKU. MaTemaTuueckue
MeTonbl M (OpPMUpPOBAaHHME HAYYHOrO 3HaHMS. Tpu dTama MaTeMmaTu3ald  3HAHUS:
(eHOMEHOIOrMYeCKUI, MOJIEbHBIN, (PyHIaMEHTAIbHO-TEOPETUYECKUH.

“Ko3BOtOLHUS” BBIYMCIUTENBHBIX CPEJICTB U HAYYHBIX METOJIOB.

[TonsiTue wuHpOpMAIMKM: TEHE3UC M COBPEMEHHbIE MOAXOAbl. Marepus, >Heprus,
uHpopManus Kak (yHJIaMEHTalbHblE KaTerOPHUH COBPeMEHHON HaykH. [IpoGiiema BKIHOYaeMOCTH
MOHATHS HH(OpMaLUK B pU3NYECKYI0 KapTUHY MHpa. CBsA3b HH(OPMALIUU C MMOHATHEM SHTPOIHH.
[Ipo6nema ommcanus WHOOPMALMOHHO OTKPBITHIX cHUCTeM. KBaHTOBBIE KOppeNsluH U
nH(popmManus.

P.®eliHMaH 0 BO3MOXKHOCTH MOJICIMPOBAaHUS (PU3MKKU HAa KoMIbloTepax. OrpaHUueHHs] Ha
MOJIETTMPOBAaHUE KBAHTOBBIX CHUCTEM C TIOMOMIbIO KJIACCMYECKOro KommbloTepa. llonsarue
KBAaHTOBOTO KOMITIbIOTEpA. BhluncnutenbHble MamuHbl U npuHuun Yepua-Trropunra. KBantosas
Teopus cinoxHocTU. CBA3u Mexay npuHuunom Yepua-Teropunra u pazaenamu GU3HNKH.

Yacts 3. UcTopust HAayKH
HUcropus puzuxku
1. BBoaHasi yacTb
Hatypdunocodckue kopuu ¢usuku. dusnka B CUCTEME €CTECTBEHHBIX HayK. Dusuka u
TEXHHUKA. DKCIIEPUMEHT U Teopusl. DU3NYCSCKUE SIBICHUS, 3aKOHBI PUPOJIBI M MPUHIIUITH (PU3UKH.
Matematuueckue CTpyKTypbl ¢uszndeckux teopui. @usuka u ¢unocodus. MHCTUTYyHIHATHU3AINS
¢us3uku. Hayunoe coobmiectBo Gu3nkoB. MeTOm0NOTHYECKUE MOAXOAbI K W3YUYEHUIO Pa3BUTHSA



(GU3HUKN: KapTUHBI MUpPA, UCCIIEI0BATENIbCKHIE TPOTPAMMBI, HAYYHbIE PEBOIIOLUH.
2. loknaccuyeckas Gpu3NKa

2.1. ®usnveckue 3HaHusA B AuTHYHOCTH. OT HaTypduiocopuu K cTaTuke Apxumesa u reo-
LeHTpuueckoil cucreme IItonemes.

OBOJIIOLMSA MPEACTABICHUN O NMPUPOJE U €€ NepBOHAuYajgax y JOCOKPATUKOB. AHTHUYHBIE
aromuctsl (JleBkunm, Jlemokput, Dnukyp, Jlykpenuii Kap). [Tudarop u Ilnaton — npoBo3BecTHH-
KM MAaTeMaTH4eCKOro ecrecTBo3HaHus. @u3uka u kocMmonorus Apucrorens. EBkimn u ero «Haua-
na». Apxumen u ['epoH AneKkcaHIpHIICKUI: 3aKOHBI pblYara U TMAPOCTATUKH, MSATh MPOCTHIX Ma-
muH. [Ipob6nema n3mepenus Bpemenu. Ontuka EBknnma, Apxumena, 'epona AjekcaHIpuicKOro u
IItonemes. I'eonentpudeckas cucrema mupa Iltoemes.

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

VYnanok eBponeiickoil Hayku. OCBOeHHE aHTHYHOTO 3HaHMA apaOCKOl HayKoO#l: cTaTuka u
ydeHue 00 ynenbHbIX Becax (anb-bupynmu, anb-Xa3uHu u Ap.), onTHKA (AJIbXa3eH U Jp.), CTPOCHUE
BemiecTBa (ABeppoac). BinusiHue apaboB Ha Bozpakaarontyrocs eBporneiickyto Hayky XI-XI1I Bs.

Bo3uukHoBeHue yHuBepcuteroB. Cratuctuka B counHeHusax Mopnana Hemopapusa. Kune-
Matudeckue uccienoanus Y. ['eiitcoepu u T. bpanBapauna (MOHSATHE CKOPOCTH HEPABHOMEPHOTO
nBukenus), a Takke Y. Oxkkama u XK. bypunana (koHuenius ummeryca u npodiemMa OTHOCUTEIb-
HocTH aBuxkeHus). Yuenue o csete (P. I'poccerect, P. bakon, O. Burtenuit).

2.3. ®usuka B 510Xy Bo3poxaeHus U KOMEpHUKAHCKasi PeBOJIONUs B acTpoHoMmuH (XV —
XVI BB.).

Bo3poxaenue KynbTypHBIX LEHHOCTEH aHTUYHOCTU. PEHOMEH r'yMaHU3Ma U €ro CBs3b C
no3HaHueM npupo/sl. CONMkeHne MHKEHEPHOTO Jieia U €CTECTBEHHBIX HayK.

Ou3nyeckue OTKPHITHS, MEXaHUKa U u300pereHus: Jleonapao na Bunum (3aKOHBI TpeHUS,
SIBJICHHSI KalMJUIIPHOCTH, (POTOMETpHS U TeOMeTprYecKasi ONTukKa u T. 1.). CTaTuka ¥ TUAPOCTATH-
ka C. CreBuna. H. Tapranesd, /[x. benenertu u ap. — npenlecTBEHHUKU FaIHIEEBCKOTO YUEHHUS O
neuwxennu. Coznanne H. Konep-HUKOM renvoneHTpUYecKol CUCTEMBbl MUpa — BaXkKHasl MpeAro-
chUIKa HayyHoi peBomonuu XVII B.

3. Hayunas peBosiionusi XVII B. 1 e€ BepuminHa — Kj1accuyeckas
MexaHnka Herorona

3.1. IloArOTOBUTENBbHBIN, TPETHBIOTOHOBCKUN TTEPHO/I.

KemnepoBckue 3akoHbl OBMKEHMS IulaHeT. Mexanuka I'. anunes. Meton MbICIEHHOTO
SKCIIEPUMEHTA. 3aKOH MaJieHus TeJ, MPUHLIUIB UHEPIUH M OTHOCUTEIBHOCTH, Mapaboiandeckast
TpaeKTopusi IBMKEHUs cHapsga. ['anunelt — HabmonaTtens u skcnepumentarop. Iponece [Mamu-
nes. Meroponorus Hayku B counHeHusx @. bakona u P. Jlexkapra. Kapre3nanckas kapTuHa Mupa u
Bkiaja JlekapTa B (pu3uKy. AKaJleMHUH — OCHOBHAs (hopMa MHCTUTYLMATU3ALMH HAYKH.

Mexanuka X. ['toliredca. JluHaMuka paBHOMEPHOTO KPYTrOBOTO JBHKEHUS, (popMmyia 1eH-
TpoOEKHOU cuibl. MasTHUKOBBIE 4yachl. 3aKOHBI COXpaHEHHUs. Teopus (U3NYECKOTO MasTHHKA.
Teopust ynpyroro ynapa.

OcnoBuble noctkenus ¢uszuku XVII B. UccnenoBanus Y. I'mnb0epra B 00JaCTH 31€KTpH-
yecTBa M MarHeTusMma. ['eomerpuueckas ontuka Kemnepa, B. CHemnyca u [lekapra; npuHIMI
I1. ®epma. Koneunoctr ckopoctu cBeta (O.Pémep). HaGmrogenuss mudpakuuu cBera
(®. I'pumanbau, P. I'yk). Yuenue o mycroTe, mHeBMaTHKa, yueHue o razax u termiore (O. ['epuke,
3. Toppuuennu, b. [Tackans, P. boitns u ap.).

3.2. Coznanne HprOTOHOM OCHOB KJIACCUYECKON MEXaHUKH.

«MatemaTnueckue Havyaia HaTtypanbHOH (unocodun» Herorona. Ilyts HeloToHa K co3na-
Huto «Hauamy. Ctpykrypa «Hauan». [IpeacraBieHue o mpocTpaHCTBE W BpeMEeHH (a0COIOTHBIE
MIPOCTPAHCTBO M BPEMsi, CHMMETPHH MPOCTPAHCTBA U BPEMEHH, NMPUHILIUI OTHOCUTENbHOCTH). Tpu
OCHOBHBIX 3aKOHA HbIOTOHOBCKOM MEXaHUKHU. 3aKOH BCEMUPHOTO TATOTEHUS U HeOecHasi MeXaHuKa.
BriBox 3akonoB Kemnnepa. Mecto 3akoHOB coxpaHeHus B cucreMe Hprorona. HeroToHOBCKas Koc-
Mmonorud. I'eomerpudeckue u auddepeHnnanbHo-aHaIuTHUYecKue (GOpMYJIUPOBKU 3aKOHOB MeXa-
nuku. Brian I'. JleitOauna B Mexanuky. Ontuka HeioToHa.



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

Bocnpusarue mexannkn HproToHa B KOHTMHEHTanbHON EBpone. AHaIMTHYECKOE pa3BUTHE
Mexanuku: ot JI. Ditnepa u XK. Jlanam6epa no XK. JI. Jlarpamxka u Y. P. T'amunsrona. Co3ganue
ocHoB ruapoauHamuku (JI. Ditnep, 1. bepaymnm, damambep). Ycnexu HeOeCHONH MEXaHUKH, OCO-
oenno B Tpynax II. C. Jlarmaca. Ilpensocxumienue uaen “4€pHbix aeip” k. Mudenom u Jlarmna-
coM, a Takke 3¢ (deKTa OTKIOHEHHUS JIyda CBeTa, MpoXoAsiero okoio maccuHoro tena (M. I'. poun
3onpanep). Knaccuko-mexanuueckas KapTuHa Mupa (mporpamma ‘“MOJIEKYJISPHOM MEXaHUKH
Jlamnaca).

HccnenoBanue 31€KTpUUECTBA U MarHETU3Ma — Ha IIYTH K KOJIMYECTBEHHOMY AKCIIEPUMEH-
1y (I'. Puxman, I'. KaBennum, O. Kynon). @marougasie 1 23GUpHBIC MPEACTABICHUS 00 JICKTpHYe-
ctBe b. ®panxnuna, @. Onunyca, M. B. JlomonocoBa u JI. Ditnepa. “l'anibBaHu3M” U SBJICHHE
anektpuieckoro Toka (JI. ['aneBanu, A. Bonbra, B. B. Iletpos).

Pa3BuTHEe OCHOBHBIX IOHATUIN YYEHUS O TEIUIOTE; IPEACTABICHUE O TEIUIOPOJIE U KUHETHYE-
ckoii mpupoae temioTel (M. B. Jlomonocos, /. biadk, A. JlaByasbe). KopryckymsipHas onTuka: oT
Herotona o Jlamaca. DneMeHThI BOJIHOBBIX MPECTaBICHUM 0 cBete (Ditiep).

4. Knaccuyeckas Hayka (XI1X B.)

4.1. Hayano ¢popMHupoBaHuUs KIacCHYECKON (PM3UKKA HA OCHOBE TOYHOTO HKCIIEPUMEHTa, (e-
HOMEHOJIOTMYECKOTO T0/1X0/1a U MaTeMaTtndyeckoro ananusa (1800-1820-e rr.).

[Mapmxckast MOTUTEXHUYECKAs [IKOJIA — IeTHIe Bemnkoil ¢ppaHIry3cKol peBOIIONUH U JIU-
Jep MaTeMaTHKO-aHaJIUTHYecKoro moxaxona kK ¢usuke. Bonnosas teopus cBera O. Openens (eé
pasButue B pabdorax O. Kommn). Dnexrpoaunamuka (ot X. Opcrena k A. M. Amniepy). Teopus ten-
nonpoBogHocTH XK. @ypee. Teopus temnoBbix MamuH C. Kapro. KiroueBast konuenuusa @ypbe —
¢uznka kak Teopus nupGepeHINATBHBIX YPABHEHUH C YaCTHBIMU MPOU3BOIHBIMU 2-TO TOPSIIKA.
OcBoenue (panirysckoro omnsita B ['epmanuu (I'. C. Om, @p. Heitman u np.), bpuranuu (Ix. I'pun,
VY. Tomcon u ap.), Poccun (H. U. JloGauesckuii, M. B. Octporpanckuii u ap.). @opmupoBanue gpu-
3UKH Kak HayyHoU nuctuminiel B Poccun (ot 3. X. Jlenna 1o A. I'. Ctonerosa).

4.2. Enunast moJneBasi TEOpHs dJIEKTPUYECTBA, MarHeTu3Ma u ceera: or M. ®apanes k JIx.
K. Maxcsemny (1830-1860-¢ rr.).

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

®dapazneeBckasi mIporpaMMa CHHTE3a (U3MYECKUX B3aMMOJCHCTBHII Ha OCHOBE KOHLEMIMH
onuskoneinctBuss. OTkpbiTHe DapageeM AMEKTPOMArHUTHOM MHAYKUIWU. CUIIOBBIE TMHUU U HJes
nosig y @apazest. DIEeKTpoIMHAMUKA NalNbHOAEHCTBUS U €€ KOHKYPEHIMs C MPOorpaMMoi OJIM3Ko-
neiicteus (B. Bebep, @. Heiiman, I'. I'enbMronsn u ap.). ['eHe3uc Teopunt 371eKTpOMarHuTHOTO MO-
1 MakcBesuia. YpaBHeHuss MakcBeiia. DJIeKTpOMarHuTHBIE BOJIHBI M 3JIEKTPOMarHUTHAsI TEOPUS
cera. [IpencraBienue o JOKaIM3alMK U MMOTOKE SHEPTHM eKTpomMarHuTHoro nons (H. A. Ymos,
JUx. [oiHTHHT U Ap.). Oneitel . 'epia ¢ 31€KTpOMarHUTHBIMU BOJIHAMU U JPYTHE SKCIIEPUMEH-
TaJbHbIE MMOATBEPKACHUS TeopuH (B yacTHocTH, oOHapyxeHue I1. H. JleGeneBbM cBETOBOTO JaB-
nenusi). CummerpuyHas GopmynupoBka ypaBHeHui MaxkcBemia I'. 'epuem u O. XeBucaiinom.
Nzob6perenue paano (A. C. ITonos, I'. Mapkonn).

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

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



4.4. dusuka TeroBkIX sBiIeHUN. KuHeTnyeckas Teopus ra3oB U cTaTUCTUYECKAs MEXaHHUKa
(1850-1900-¢ rr.).

Kunernueckas teopus razos Knaysuyca u Makcsenia (1 ux npeauectBeHHUKH). Co3ianue
OCHOB CTaTUCTMUYECKON MEXaHMKH: pacnpezaeneHue MakcBemia — boibpliMaHa, OT MOIBITKH Mexa-
HUYECKOT0 OOOCHOBaHMs 2-r0 Hayajga TEPMOJMHAMHKH K €ro CTaTUCTHYECKOMY OOOCHOBAaHUIO
Bonbprimanom. Kunernueckoe ypaBHeHue bonbiiMana. Pa3BuTue craTuctuueckoil MexaHuwku [ uo-
6com. Teopus BpoyHOBCKOro IBMXKEHHUS M JOKa3aTENbCTBO PEATBHOCTH CYLIECTBOBAHHUS aTOMOB
(A. Oitawreitn, M. CmonyxoBckui, XK. Ileppen). Oproauueckas runoresa u e€ pazsutue B XX B.
Cratucrudeckas Gpu3uka.

5. Hayuynas peBoJsonus B pu3uKe B nepBoii Tpetn XX B.
U e¢ BepIIMHA — KBAHTOBO-PEJISITUBHCTCKHE TEOPUH

5.1. DKcrepuMEeHTAIbHBIA TPOPHIB B MUKPOMHUP; KPU3HUC KIIACCHUECKOW (PU3MKH; 3IEKTPO-
MarHMTHO-TIOJIEBasi KAPTUHA MUDA.

JlaBuHa SKCIIEPUMEHTAIBHBIX OTKPBITUN: PEHTIC€HOBCKHUE JIy4M, PaJUOAKTUBHOCTb, BJIEK-
TpoH, 3pdexr 3eemana (B. K. Pentren, A. bekkepens, [x. Tomcon, M. Ckiamosckas-Kropu,
I1. Kropu, D. Pesepdopn u nap.). Kpusuc kmaccmueckodd (Gu3MKH: MpoOIemMbl 3(UPHOTO BeTpa
(A. Maiikenscon, X. A. Jlopenn, J[x. ®utiypkepanba U p.), pacupeeicHUsT YHEPTUU B CIIEKTPE
yépHoro tena (B. Bun, O. Jlrommep, O. [Ipuncreiim, I'. PyGenc, @. Kypndaym, M. [1nank), cratu-
CTHYECKOI'0 000CHOBaHUs 2-T0 Havasna TepMoanHamuku (bonbivan, I'n60c u ap.); KpUTHKA Kiac-
CHUKO-MEXaHN4ecKoi KapTuHbl mupa (O. Max, II. lrorem, A.Ilyankape). DnekTpoHHas Teopus
X. A. JlopeHua u 371€KTpOMarHUTHO-II0JI€Basi KapTUHA MUDA.

5.2. KanroBas teopust uzinyueHus M. [lnanka. CBeroBbie kBaHThI A. Ditnmreitna (1900-¢
IT.).

[Ipenpicropusi: mnOHSATHE aOCOJNIOTHO YEPHOIrO Teja, 3aKOHbl TEIJIOBOTO M3Iy4YEHUs
(I'. Kupxrod, . Credan, JI. Bonbiman). ITpo6iiemMa pacnpe/ie/icHisi SHEPTHH B CIIEKTPE H3TydeHHs
a0COIIOTHO YEPHOTO TeNa U €€ CBEeTOTEXHUYECKHE UCTOKH. [IepBble OMBITKY pEeIIeHuUs IPOOIEMBI:
dopmyinel B. A. Muxenscona, B. Buna, [Ixx. Penes, M. [Inanka. KBantoBas runoresa [lnanka; mo-
crosiHHas [lnaHka; miaHKOBCKUI 3aKOH u3ay4yeHHsl. CBETOBblE KBAHTHI DMHILITEHHA W KBAaHTOBAas
teopust porodppexra. OTKpHITUS DUHIITEHHOM KOPIYCKYJISPHO-BOJIHOBOIO Tyajau3Ma JUlsl CBETa.
BBeneHnne NoOHATHS WMHIYLHPOBAHHOIO W3JIY4YEHHs M BBIBOJ Ha €ro ocHoBe ¢opmyisl [lnanka
(OHHIITENH): Ba)KHOE 3HAUE€HHUE ITOTO MOHATHS [l KBAHTOBOM 3JIEKTPOHUKH.

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

Coxpamenne ®urnpkepanbaa — Jloperua u npeodpasoBanus Jlopenua, A. Ilyankape u
OinmreitHa (1904-1906 rr.) — co3nanue QyHIaMeHTa ClENUaIbHOM TEOPHUH OTHOCUTEIBHOCTH.
3aBepluIeHNE TEOPUM DUHIITEHHA: aKCHOMAaTHKa TEOPUH, ONepalliOHAIbHO-U3MEPUTENBHAS U PEIs-
TUBUCTCKAsl TPAKTOBKA TEOPUH, OTKa3 OT 3(upa. IKCIEPUMEHTAILHOE MOITBEPKICHUE TEOPUHU OT-
HocuTenbHOCTH. YeThlpéxmepHas GpopmynupoBka Teopun I'. MuHkoBckuM. PensituBucTCKas mnepe-
CTpoiiKa Kiaccuyeckoi pu3nku. Bo3HMKHOBEHUE HA OCHOBE TEOPUHM OTHOCHUTEIBHOCTH TEOPETHKO-
MHBAapUaHTHOI'O MOJIXO0/a.

5.4. O6miast Teopust OTHOCUTEIbHOCTHU. PensituBrcTckast kocMmoiorus. IIpoexTsl reomerpu-
gyeckoro nosueBoro cuuTe3a ¢pusuku (1910-1920-¢ rr.).

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

Ten3zopHo-reoMeTpuyeckas KOHLIENIUs rpaBuTaiui. OTKphITHE OOLIEKOBAPHAHTHBIX YPaB-
HEHUI TpaBUTALIMOHHOTO MOJII — 3aBEpIIEHHE OCHOB T€OpUU. BO3HMKHOBEHUE PENSITUBUCTCKOM
KocMmosioruu: ot A. DiiHmTelHa 10 A. A. @pun-mana. [locnenyroiee pa3Butue Teopun (rpaBuTa-
LIMOHHBIE BOJIHBI, 3aKOH COXPAaHEHUs SHEPTruu-uMIlyjbsca U Teopemsl D. Herep u n1p.) u e€ sxkcnepu-
MEHTaJbHOE MOATBEPKAeHNE (A. DAUHITOH U JIp.).

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



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

CepualsibHble CHEKTPbl U paHHUE MOJIEIH CTPYKTYphl atoMoB. OTKphIiTHE D. Pesepdopaom
SAJIEPHOTO CTpoeHus aromoB. KBaHTOBas Tteopus atoma Bojgopona bopa. IlpuHuun coorBeTcTBUs
bopa. KBanToBeie ycinoBust bopa — A. 3ommepdenbna. OObsICHEHUE ONTUYSCKUX B PEHTTCHOBCKUX
CIEKTPOB aTOMOB. I1onbITKH OOBSICHEHHSI IEPUOANUECKOI cucTeMBbI 3ieMeHTOB. [IpuHnun 3anpera
B. Ilaynmu u cnun anektpoHa. Tpyanoctu Tteopuu. KBaHTOBas Teopusi QuUCHEpCUU M TMIOTE3a
H. bopa, X. Kpamepca u [x. Cia3tepa 0 CTAaTUCTUYECKOM XapaKTepe 3aKOHA COXPAaHEHUs DHEPTUU U
HMITYJIbCA.

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

KBanToBast Mexanuka B matpuunoit ¢popme (B. I'eiizenoepr, M. bopHh, I1. Mopaan). Bosnbl
BemtectBa JI. ne bpoiist u BonHoBast mMexanuka 3. lllpenunrepa. DKcnepUMEHTAIBHOE MOJTBEP-
XaeHue BOTHOBOU npupoasl mukpodactuil (K. JIaBuccon, A. Jxxepmep, JIx. I1. Tomcon). Pazputue
orepaTopHOl GopmMynupoBku KBaHTOBOW Mexanuku (I1. upak u Ap.) U A0Ka3aTeNbCTBO YKBHBA-
JICHTHOCTH €€ pa3Nu4HbIX popM. BeposTHOCTHAs uHTepnpeTanus KBaHToBoM MexaHuku (M. boph).
[Tpunuuns! Heonpenenénnoctu (I'eiizendepr) u nononuurenbHoctu (bop) — ocHoBa pu3nueckoit
WHTEpIpETAMA KBAHTOBOW MexaHHUKH. [IpobieMa mprUuMHHOCTH B KBAHTOBOW MEXaHHKE U TUCKYC-
cuu Mexay bopom m DitHmreitHoM. KBaHTOBBIE CTaTUCTUKH, CUMMETpHUSl U ClUH. BakHeiimiue
MIPUJIOKEHUSI KBAaHTOBOW MEXaHUKU (B YaCTHOCTH, paboThl coBeTckux yuéHbiXx S. . Openxkens,
B. A. ®oka, JI. 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 HaydHbIe IIKOJBI OTeuecTBeHHOM (u3uku B 1920-1940-¢ rr. (mxomsr A. ®@. Modde,
J. C. PoxnectBenckoro, JI. 1. Mangensimtama, C. U. BaBunosa, JI. 1. Jlanaay u np.).

5.7. KBaHTOBas 37EKTPOAMHAMUKA, PEISITUBUCTCKAsi KBAHTOBAsI TEOPUsI AIEKTPOHA U KBaH-
toBas Teopus nois (1927-1940-¢ rr.).

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

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

5.8. dusnka aTOMHOrO A7pa M AIEMEHTAPHBIX YacTHIl (OT HEUTPOHa /10 Me30HOB). KocMmiueckue
JIy4H U YCKOPUTENH 3apspkeHHBIX yacTull (1930-1940-e 1r.).

1932 r. — pemwaronuii roa B pa3BUTUN (U3MKH siipa U JIEMEHTAPHBIX YacTHI] (OTKPBITHE
JIx. Yensukom HelTpoHa, runote3a [l. JI. IBanenko u B. ['eif3enbepra o mpoToHHO-HEHTPOHHOM
CTPOEHHH S7pa, NEPBBIE SAEPHBIE PEAKIIUN C UCKYCCTBEHHO YCKOPEHHBIMHM IPOTOHAMHU U Ap.). DP-
¢dext BaBunoBa — YepeHkoBa, ero o0ObsICHEHUE U MOCIEAyIOlIee IPUMEHEHUE B sJIepHON (HU3UKe
(IL. A. Yepenkos, U. E. Tamm, U. M. ®pank — nepBast oreuectBeHHass HoOeneBckass npemust mo
¢uszuke). Kocmuueckue myun. [lepsble yckopuTenu 3apskeHHbIX 4acTull. [IepBbie Teopun siepHbIX
cun (U. E. Tamm, B. I'eiizentepr, X. FOkaBa). OTKpbITHE CHJIBHBIX U CJIAOBIX B3aUMOJIEHCTBUMN
JJIEMEHTapHbIX 4YacTull. SnepHele Mognenu. VckyccTBeHHas paguoakTHMBHOCTh. Bo3snelicTBhe
HelTpoHOB Ha siapa (O. @epmu, U. B. KypuatoB u ap.). Otkpsitue sigepuoro aenenus (O. 'an u
@. [Itpaccman, JI. Melithep u O. @puin), reopus aenenus bopa — [[x. Yunepa u S. . ®penxkens.
[Mpunuun astodazuposku (B. W. Bekcnep, O. Mak-Mwinan) u pa3paboTka HOBOTO MOKOJIEHHS
LIUKINYECKUX YCKOPUTEIIEH.

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

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

CUHTE3A.



lennas simepHas peakuus AeNEHUS ypaHa U BBEICHHE MOHATHUS KpuUTHUYeckoi macchl. Ilep-
BbIC MHUIIMATHUBBI O MPHHITHHA TOCYJAPCTBEHHBIX MPOTPAMM IO CO3JAaHUI0 aTOMHOW OOMOBI (AH-
s, CIIA, I'epmanns, CCCP). ITyck mepBoro simeproro peakropa (CLLIA, D. @epmu, 1942). /Ipa
OCHOBHBIX HAIPaBJIEHMs Pa3BUTHUS T'OCYJAPCTBEHHBIX SAEPHBIX NPOTpamMM: ITyTOHUBOE — C HC-
M0JIb30BAHUEM SIJICPHBIX PEAKTOPOB; U YPAHOBOE — C MCIOJIb30BAaHUEM pa3/IeIUTEIbHbBIX yCTaHO-
BoK. Co3/laHre aTOMHOW MPOMBIIIICHHOCTH M MEepBbIX aToMHBIX 00MO B CILA (1945) u CCCP
(1949) (mon pykoBonctBoM P. Onmenretimepa u M. B. Kypuarosa).

[IpenpicTropust ocBoeHus: TepMmosifepHoil 3Hepruu. Co3gaHHe TEPMOSIEPHOIO OpPYXKHs B
CIIA u CCCP. Atomnuas sHepretuka. IIpobnema TepmosepHoro cunre3a B Anriuu, CHIA u
CCCP. Pe3kuii pocT (U3NUECKUX WCCIICAOBAHHM, BBI3BAHHBIA “SIIEPHOI peBOMIONMEN” B BOCHHOM
7ielie, MPOMBIIIJIEHHOCTH U 3HepreTuke. [lonuruyeckue, conranbHble U STUUYECKHUE acTeKThl “‘gep-
HOM peBositonuu” BO 2-1 nojoBuHe XX B.

6.2. ®u3nKa KOH/IEHCUPOBAHHOTO COCTOSIHUSA U KBAHTOBAS 2JIEKTPOHHKA.

KBaHnToBass MexaHHMKa — TEOPETHYECKass OCHOBA (DM3MKH KOHJIECHCHPOBAHHOTO COCTOSHHS
(®KC) u kBanToBoit anektponuku (KD). 3onHas Teopus. Merox kBazuyacTull. MarHuTHO-
pPE30HAHCHBIE SIBICHUS: JIEKTPOHHBIN nmapamarHutHeliil pezonanc (JIIP, E. K. 3aBoiickuil) u saep-
HBI MarHUTHBIN pe3oHaHc (IMP). UccnenoBanue noaynpoBOJHUKOB U OTKPBITHE TPAH3UCTOPHOTO
s dexra. Ous3nKa SBICHUN CBEPXIIPOBOJANMOCTH U CBEPXTEKydecTH. Teopus (a3oBBIX MEPEXOIOB.
I'eTepocTpyKTypBHL.

Panuocnekrpockonuyeckue MpeanochlIki KBAaHTOBOM AeKTpoHUKU. Co3naHue Ma3epoB U
nazepoB. ®KC u KO — BakHbIe UCTOYHUKN TEXHUUYECKUX MPUIOKEHUH (U3UKH BTOPOM MOIOBUHBI
XX B. BozaeiictBue uzaeit u meronoB ®KC u KO Ha cmexHbIe 001acTi PU3UKU, XUMHIO, OMOJIOTHIO
u MenuiuHy. OCHOBHbBIE Hay4dHbIe HEeHTpbI U mKoJbl B obnactu ®KC u KD. 3HaunTensHOCTh OTe-
4eCTBEHHOTO BKIaga B 00a HampasieHus (OKC — mxoma A. ®@. Modde, II.JI. Kanuna,
JI. [I. Jlanmay, K. U. Andépos u ap.; K3 — H. I'. bacos, A. M. IIpoxopos u ap.).

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

WNuTencuBHOe pa3BuTHE (U3MKH SJIEMEHTApPHBIX YACTHI] U BBICOKHX SHEPrHil, BHI3BAHHOE
YCIEIIHOH peanu3anueil HallMOHAIBHBIX SACpHO-0pY erHBIX mporpamm (1950-1960-¢ rr.). Co3na-
HUE OONBIIMX yCKOpUTENeW 3apsoKeHHBIX dacTuil. Kommaliaepbl W HakomuTenbHble Konbla. Ily-
3BIPHKOBBIE KAMEPHI U IPYTUE CPEACTBA PErUCTPAIlUN YACTHII.

KBaHTOBast Teopus Mojst — TeOpeTHUYecKas OCHOBA (PM3UKHU dJIEMEHTapHBIX yacTull. dusnka
HEUTPUHO U Ca0bIX B3aumoaecTBuil. Konmenius kanuOpoBOYHOTO MO U pazpaboTka Ha e€ oc-
HOBE IEPEHOPMUpPYEMbIX KBaHTOBOW xpomoauHamuku (KXJ[) (coBpeMeHHOro aHajiora TeOpHH
CWJIBHBIX B3aUMOJICHCTBHI) U €AMHON TEOPUHU FJIEKTPOCIA0BIX B3aUMOIEHCTBUH.

6.4. PenaruBuctckue actpousrka U KOCMOJIOTHUSI.

Teopernueckass ocHOBa acTpO(U3UKU M KOCMOJIOTUHM — O0Ias T€OpUsi OTHOCUTEIbHOCTH.
BonHa oTkpbITHII B acTpodu3uke 1 kocMoaoruu 1960-x IT., CBSI3aHHBIX C Pa3BUTHEM pajuoTese-
CKOIIOB, PEHTT€HOBCKON M TraMMa-acTpOHOMHUU. OTKpBITHE KBa3apoB; PEIMKTOBOIO H3IIy4YEHHUS,
MIOATBEPKIAOLIETO TUIIOTE3Y “ropsiuell BceneHHON”; myiabcapoB, OTOXAECCTBIEHHBIX C HEHUTPOH-
HBIMU 3BE3/1aMU. PEHTreHoBCKHE ¥ raMMa-TeJIeCKOIbl Ha UCKYCCTBEHHBIX cimyTHHKaxX 3emiu (MC3).
Pazputue ¢usuku u€puobix apip. Helitpunnas actponomus. MudusanuonHas kocmonorus. [Ipo0Gie-
Ma IpaBUTAlMOHHBIX BOJIH. ['paBuTanimonnsie auH3bl. [Ipobrema ckpriToil Maccsl. KocMonoruye-
CKHE MOJIEJH C A-4JIEHOM B YpaBHEHHUSAX DHUHIITEHHA U KOCMHUYECKHI BaKyyM.

7. 3akJII04UTEIbHAA YaCTh

OOm1ast XxapaKTepUCTHKA KBAHTOBO-PEISITHBUCTCKOW KapTHHBI Mupa (mapaaurma). Hepeménnsie
npobnemsl pusuku B Hayane XXI B. [Ipobnema eannoit Teopun 4-x GyHIaMEHTATBHBIX B3aHMO-
neiicrBuil. KBanTtoBas Teopus rpaBuTaliiu U cynepcTpyHsl. [Ipobiema rpsaynmx HayuyHbIX peBO-
TOUUH B U3HKeE.

5. ®opMa NpoMeKYTOUYHOM aTTeCTAIMU . KaHAUJATCKUNA IK3aMEH.
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AHHOTAUUA TUCHHILIHHBI
«/HOCTpaHHBIH A3BIK»

Hanpagaenue 03.06.01 ®usuka u actpoHOMUs
Hanpagaennoctsb (mpoduib) «Pannoduszukar

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

2. llenpto ocBoeHUst TUCHMIUIMHBI «HOCTpaHHBIN S3BIK» sBiIETCS (POPMUPOBAHUE y ACHHU-
PaHTOB HEOOXOAMMOTO ISl Cla4M KaHAWIATCKOTO 3K3aMeHa YPOBHS 3HAHWUH, YyMEHUI U
HaBBIKOB B O0JIACTH YTEHMsI, TOBOPEHUs, ayIUPOBaHUs, [1€PEBO/A, AaHHOTUPOBAHUs, pede-
pUpOBaHUs U IHUCbMA.

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

1. Buabl peyeBoil KOMMYHUKALMHT

1.1.I'oéopenue. ActiupaHt JOHKEH BIAJAETh MOATOTOBICHHOM, a TaK)Ke HEMOATOTOBICHHON
MOHOJIOTHYECKOW peYbi0, YMETh JeNaTh pe3ioMe, COOOIICHHMS, JOKIaJ HAa WHOCTPAHHOM S3BIKE;
JMAIOTUYECKON PeUubl0 B CUTYalUsIX HAyYHOTO, MPO(ECCHOHATBHOIO U OBITOBOTO OOIICHHS B Tpe-
JieJIax U3yYeHHOTO S3BIKOBOTO MaTeprajia U B COOTBETCTBUU C H30paHHOM CIIEIUMAIbEHOCTBIO.

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

1.3.Ymenue. AciipaHT J0JDKEH yMETh YUTaTh, IOHUMAaTh M MCIOJIb30BaTh B CBOCH Hayd-
HOM pab0OTe OPUTHMHAIBHYIO HAYUYHYIO JIUTEPATYPY IO CHEIUAIBLHOCTH, OMUPAsSCh HA WM3YUYEHHBIN
S3BIKOBOM MaTepual, (OHOBBIE CTpaHOBETUYECKHE U TPOdECCHOHATbHbIC 3HAHUSI M HABBIKU S3BIKO-
BOM M KOHTEKCTYaJbHOM J0oraJku. BiageTs BceMu BUiaMu uyTeHUs (M3yvaroliee, 03HaKOMUTEIBHOE,
MTOMCKOBOE U TIPOCMOTPOBOE).

1.4.ITucemo. AciupaHT MOJDKEH BIAJETh YMEHHUSMHU MUCHbMA B MpeJenax W3yuYeHHOTO S3bI-
KOBOTO MaTepHualia, B YaCTHOCTH YMETh COCTaBUThH IJIaH (KOHCIEKT) MPOYUTAHHOTO, U3JIOKHUTh CO-
Jep’KaHre MPOYUTAaHHOTO B (popMe pe3rome; HamucaTth COOOIICHUE WM JOKJIAJ 10 TeMaM MPOBO-
JUMOTO UCCJIEI0BAHMUSL.

2. SI3bIkOBOI MaTepuas

2.1. Buowi peuesvix oeiicmeuii u npuemvl 6e0eHUs 00ueHus

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

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

Ilepedaua  s>moyuoHanbHOU  OYeHKU  coobujenus: CPEACTBA  BBIPAXKEHUS  OJ00pe-
HUSI/HEOTIOOpEHUsI, YAUBICHUS, BOCXUIIECHUS, TPEATIOYTEHUS U T.1.

Ilepedaua unmennekmyanbHblX OMHOWIEHUU: CPEICTBAa BBIPAKEHUS COTIACHS/HECOTIIACHS,
CITIOCOOHOCTH/HECIOCOOHOCTH ClIeNIaTh YTO-I1U00, BEIICHEHHE BO3MOXKHOCTU/HEBO3MOXKHOCTH Clie-
JaTh 4YTO-TM00, YBEPEHHOCTH/HEYBEPEHHOCTH TOBOPSAIIETO B COOOIIAEMBIX UM (PaKTax.

Cmpyxkmypuposanue ouckypca: ohOpMIICHHE BBEJCHUS B TEMY, Pa3BUTHE TEMbI, CMEHA Te-
MBI, TIOJBEJICHHE HTOTOB COOOIICHUS, MHUIIMHPOBAHNE U 3aBEpIICHHE pa3roBopa, MPUBETCTBUE,
BBIpKEHHE 0J1ar0JapHOCTH, Pa309apOBaHUs U T.11.;

BJIQJICHWE OCHOBHBIMH (OpPMYJIaMU ITHKETa MPHU BEACHUU TUAJIOTA, HAYYHOW TUCKYCCHH,
MIPU TOCTPOEHUU COOOIICHUS U T.]I.
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2.2. ®onemuxa

WuTOHaMoHHOe 0QOpMIICHHE MPEATIOKEHHS: CIIOBECHOE, (Ppa3oBOE M JIOTUYECKOE yJape-
HUS, MeJNOoJus, nay3auus; (OHOJIOTHYEeCKHE MPOTUBOIIOCTABICHUS, PEJIEBAHTHBIC JIJISI M3Y4aeMOro
A3BIKA: TOJITOTa/KPATKOCTh, 3aKPBITOCTH/OTKPBITOCTh TJIACHBIX 3BYKOB, 3BOHKOCTH/TIYXOCTh KOHEU-
HBIX COIJIACHBIX U T.II.

2.3. Jlexcuka

Jlekcnueckni 3amac cOaroliero KaHIUIaTCKUM dK3aMeEH JOJDKEH COCTaBUThL He MeHee 5500
JICKCHYECKUX EIMHUI] C YYeTOM BY30BCKOI'O MHHHMYMa M THOTEHIMAJIBHOTO CJIOBaps, BKIIOYAs
npumMepHo 500 TepMUHOB TpoPHITHPYIOIEH CIIEITUaTLHOCTH.

2.4. I'pammamuxa

Anenutickuti A3v1K

[Topsimok cnoB mpocroro npeayiokeHus. CI0XKHOE TPESIOKEHHE: CIOKHOCOUMHEHHOE U
CIIO)KHOMIOIYMHEHHOE TpeuiokeHusl. COoro3bl U OTHOCUTENIbHbIE MECTOMMEHHMS. DIUITMITUYECKUE
npeuiokeHus. beccoroznblie mpuaaTovynble. YHorpeOieHue JIMYHbIX (JOpM Tiarojia B akTUBHOM U
naccuBHOM 3ajorax. CormnacoBanue BpeMeH. OyHKIIMM UHOUHUTHBA: HHOUHUTUB B (DYHKIUU MO/-
JIeKAIIEero, onpeneneHus, oocroarenbcTBa. CHHTAKCHYECKHE KOHCTPYKIUU: 00OPOT «IOMOJTHEHHE
¢ nHOUHUTHBOM» (OOBEKTHBIN MaJeK ¢ MHPUHUTUBOM); 000POT «IoAJIexkaInee ¢ HHOUHUTHBOM
(MIMEHHUTETBHBIN Ma/IeK ¢ MHPUHUTUBOM); HHPUHUTHUB B (YHKIIMHM BBOJIHOTO YicHA; WHOUHUTUB B
cocTaBHOM UMeHHOM ckaszyemoMm (De + ung.) u B cocTaBHOM MOIaIbHOM cKazyemoM; (o6opot «for
+ smb. To do smth..»), CocnaratensHoe HakiIOHEHHE. MoaaabHbIE IJIAroyibl. MogaabHbIE TIAroJIbI
C TPOCTBIM U NEePPEKTHBIM UHPUHUTUBOM. ATpUOYTUBHBIE KOMIUIEKCHI (IIETIOYKU CYIIECTBUTENb-
HBIX). DMpaTrdyeckue (B TOM YHCIIe HHBEPCHOHHbBIC) KOHCTPYKIUHU B opme Continuous mim nac-
CHBA; MHBEPTUPOBAHHOE MPUAATOYHOE YCTYNUTEIbHOE HIIM MPUYUHBL;, ABOWHOE OTpullaHue. Me-
crouMenus, cioBa-3amectutenu (that (of),those (of), this, these, do, one, ones), cioxkHbie U apHbIe
COIO3bI, CPABHUTEIILHO-COMOCTABUTEIbHBIE 000POTHI (aS...as, not So...as, the...the).

Dpanyy3ckul A3biK

[Topsimox cioB mpocToro mpenioxeHus. CIoKHOE MPeaoKEHUe: CI0KHOCOUYMHEHHOE U
CJIO’KHOTIOTYMHEHHOE TIpeiokeHns. Coro3bl. YTOTpeOieH e JINYHBIX (JOpM II1aroioB B aKTHBHOM
3anore. CornacoBanue BpeMmeH. [laccuBHast popma rnarona. Bo3BparHble riarossl B 3HaYSHUH Mac-
cuBHOM (opMbl. beznuunble KOHCTpYyKUMU. KOHCTpyKIIMK ¢ MHOUHUTUBOM: avoir d + infinitif, étre
a + infinitif, laisser + infinitf, faire + infinitif. =~ Hemuunsie Gpopmbl riarona: HHGUHUTHB HACTOSI-
LIeTr0 ¥ MPOIIEIIIEero BpeMEeH!; MHPUHUTUB, YIOTPEOIseMBblii ¢ peasioraMu; UHQUHUTUBHBIN 000-
pot. Ilpuyactue HacTosIIEro BpeMEHH; MPUYACTHE MPOLIEIIIEr0 BPEMEHHU; IeeNpruIacTHe; CI0XK-
HO€ MPHUYACTHE IMPOIIEANIEr0 BpeMEeHU. AOCONIOTHBIN MPUYACTHBIM 000pOT. Y CIOBHOE HaKIIOHE-
nHue. CocnararenbHoe HakiaoHeHue. CTeTeHn CpaBHEHUS MpHIaraTeIbHbIX U Hapeuuil. Mectonme-
HUS: JIMYHBIE, OTHOCHUTEIbHBIE, YKa3aTeIbHbIC; MECTOMMEHHE CpEeIHEero poaa /e, MECTOMMEHHUS-
Hapeuus en u Y.

Hemeyxuii a3vix

ITpocThie pacnpocTpaHEHHbIE, CIO)KHOCOUMHEHHBIE U CI0XKHONOJYUHEHHBIE MPETI0KEHUS.
PamouHast KOHCTPYKIMSI U OTCTYIUIEHHUS OT Hee. MeCTO U MOPSAIOK CIIOB MPHUIATOYHBIX MPeIIoxKe-
Huil. Coro3bl U KOppensaThl. beccoro3Hble npunaTouHble Npeanoxkenus. PacnpocTpanenHoe onpee-
nernwne. [Ipuvactue | ¢ zu B pynkuum ompenenenus. [Ipunoxxenune. CTeneHn CpaBHEHUS TpuUIara-
TeIbHBIX. YKazaTelbHblE MECTOMMEHHS B (DYHKIHMM 3aMEHBl CyIIeCTBUTEIbHOr0. OIHOpPOIHBIE
YJICHBI TIPEUTONKCHHS pa3HOro Tuna. MHQUHUTHBHBIE U MPUIACTHBIE 000POTHI B PA3IMYHBIX (DYHK-
usix. MonanbHbie KOHCTpYKIuH Sein u haben + zu + infinitiv. MopanbHbie Taronasl ¢ MHQUHUTH-
BoM | u |l aktuBa m maccuBa. KOHBIOHKTHB ¥ KOHIUITMOHAINC B PA3IMIHBIX THUIIAX TPETOKCHHM.
Oytypym | u Il B MomansHOM 3HaueHUH. MopganbHble coBa. OyHKIMH MacCUBa M KOHCTPYKITUU
sein + Partizip Il (craruBa). TpexwieHHBIH, ABYWICHHBIH U OJHOWICHHBIN (O€3THYHBINA MMACCHB).
CouetaHus ¢ MocneynoraMy, MpeajoraMu ¢ yTOYHUTEIIMUA. MHOT03Ha4HOCTh U CHHOHUMHUS COIO-
30B, TPEJIOTOB, MECTOMMEHHH, MECTOMMEHHBIX Hapeuuil u T.1. KOMMyHHWKaTHBHOE WiCHEHHE
MPEUIOKEHUS M CIIOCOOBI €r0 BBIPAYKEHHS.

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

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpagaennoctsb (mpoduib) «Pannoduszukar

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

2. OCHOBHOM 1IeNBI0 OCBOEHUS AUCHMIUIMHBI «llemarornka u mcuxonorus BBICIICH HIKOJIBD)
ABJISICTCS MOJrOTOBKA K IPENOaBaTeIbCKON AEATEIbHOCTH, B TOM YHCIIE:
- (hopMupoOBaHME TPEACTABICHUN 00 OCOOCHHOCTSX MENArOrMYecKon JesATeIbHOCTH B BbIC-
el MKoJIe;
- IpUOOpEeTeHNEe 3HAHWK MO TMEAArOTHKE M IICHUXOJIOTUH BBICHICH MIKOJBI: (hOpMUpPOBAHHE
MOTHUBALUH YUYEHUs, yIIPaBJIE€HUE [103HABATEIbHOM €A TEIbHOCTHIO 00YYarOIUXCS.
- U3y4YeHHE OOIMX NPUHIUIIOB OpraHU3aluy Y4eOHOr o Mpoliecca B BBICIIEH HIKOJIE.

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

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

TenneHUMU pa3BUTHS COBPEMEHHOTO BbICIIEro obpa3zoBaHusi B Poccum.

[Toxxobl K ompeesieHnto elieii oOpa3oBaHus: o0ydeHne Kak (POPMUPOBAHUE OTBITA; 00Y-
YeHHe Kak (OpMUPOBAHUE JINYHOCTU IIpoeccuoHara.

Mopens nu4HOCTH TpodeccuoHana: MpodecCHOHANbHAS HANPaBIEHHOCTh, MPOdeccruo-
HAJIbHBIA OMNBIT, MPOQECcCHOHANBHO-BAXKHBIE KAaueCTBA, WHAMUBUAYAIbHBIA CTUIIb JESTEILHOCTH.
Oransl GopMupoBaHUS MPOPECCHOHANA, TSN U 3a1a9u paboThl Ha Kax oM 3tare. Kimaccudukanus
METO0B O0YUYEHHSI U BOCIIUTAHUS B BY3e€.

HopmaTtuBHOe obecnieuenue o0pa3oBaTeIbLHOTO Mpoliecca B BhICHIeH mikoie. denepanbHbIi
rOCyJJapCTBEHHBIM 00pa30BaTeNbHBIN CTAHIAPT: €r0 CTPYKTYpa U CoJepKaHue.

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

VYuyebHast nestenbHOCTh. [IpoTHBOpeunss yueOHOM M THpodecCHOHATBHON JEATENbHO-
ctu.KonrekctHoe oO0yuenue. Mudopmanus u 3Hanre.OCHOBHbIE PUHIIUITBI KOHTEKCTHOTO 00y4e-
Hus. MoJienib TMHAMHUYECKOTO JABMKEHHS JeITeIbHOCTUBKOHTEKCTHOM 00yueHuu./[Ba sTana u tpu
BHUJA y4eOHOU JesATeNbHOCTH: ydeOHas NesATeNbHOCTh aKaJeMUYEeCKOro THUIa, KBazunpodeccuo-
HaJIbHAs JIeATENbHOCTh, yueOHo-npodeccroHanbHas naesTenbHocTh. Ilenarornueckue TeXHOJIOTHU
KOHTEKCTHOr0 0OydeHHs. AKTHUBHBIE METOAbl OOy4YeHHs: OOMEH BONPOCAMHM B MaJIbIX TIpymmax,
aHaJIU3 CUTyalluid NpogecCHOHATbHON NeATeNIbHOCTH, KeWc-MEeTOA, IENOBbIe WIPbI, pa3paboTka
MIPOEKTOB U MHUHU-TIPOEKTOB, B3aUMOJIEHCTBUE MOJATPYII C PaHOM pOJIEBOI OINpeneIeHHOCTHIO,
JTUCKYCCHH, JEMOHCTPALIUU C IIPUBJIECYEHNEM CTYJEHTOB, COLIMAJIbHO-TICUXOJIOIrMYE€CKUI TPEHHHT .

Tema 3: Momuewt yuenus.

Crpykrypa yueOHOI nesTenbHOCTH. KOHIenunu MOTUBAIMM y4eOHOH AesTeNbHOCTH. Bu-
JIbl MOTUBOB YYEHHMsI: T03HABATEJIbHBIE U COLMATbHbIE MOTHBEL. POpPMUPOBaHNE MOTHUBOB YUEHHUS.
MoTuBaiys Ha U3yueHHe MpeaAMeTa, MOTUBAIMS Ha BBITOJHEHHE OTACIbHBIX 33/1aHuil. Meronuye-
CKHe€ MPUEMBI: CBA3b C MPAKTUKON, OpUEHTAIIMsI Ha yCIeX, IPUHLIUIT BbIOOpA 3a/1aHUM, CBA3b C JIpY-
I'MMHU 00J1aCTSMU 3HaHUi, pa3bsiCHEHUE YUeOHBIX IeJIeH, JINYHOCTHAS U NMpo(decCHOHaNbHas 3HAUH-
MOCTb LI€JIeH, UCI0JIb30BaHNE aKTUBHBIX METOJIOB 00YUYEHHS, METOIMYECKOE pa3HOOOpasue.

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

Jlexuust kak opma yueOHOH IesTeNbHOCTH B BbIclIel mikoie. Buasl nekuuii. Jlekropckoe
MacTepCTBO. Y CIIOBUA MPEBpAICHUs JIEKIIUU B UHTepakTUBHYI0. MMumx npenonasarens. [lpakru-
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yeckue 3ansATus. opmel npoBeaeHus: ceMuHapoB. [Icuxonoro-negarornyeckue eI CEeMUHAPCKUX
3ansaTuil. Cemunap pedeparon. CemuHap 1o THIy Kpyryioro crona. [Icuxomoruueckue KOHTaKTHI €
ayJIUTOpUEi: TUYHOCTHBIN, SMOIIMOHAIBHBIN, TO3HABATENbHBIA KOHTAKT. [Icuxonoruueckue 6apb-
€pbl, YCIOBHUS MPEOJOJIEHUsI OapbepoB. YYET I03HABATEIbHBIX BO3MOXKHOCTEHM CIylIaTeNIeH.
VYnpasiienue BHUMaHUEM ayAuTOpun. Bocnpusitue u nonnmanue yuyebHoro marepuana. Opranusa-
U 3allOMUHAHKs. Pa3BuTHe MbIIUIeHUs CTyAeHTOB. OpraHu3anusi CaMOCTOATENBHOU paboTHI CTY-
neHToB: Gopmbl 1 MeToabl. DopMbl KoHTpOJIs. [loHATHEe dOHIA OLIEHOUHBIX CPEJCTB U €ro pas3pa-
6oTka. Buel onienouHbIx cpencts. [IlpoBenenue 3a4€ToB U 5K3aMEHOB.

Tema 5: BocnumamenvHhas paboma

Ponp BociutaTenbHON paboThl co cTyaeHTamu. [Icuxomornyeckas XapakTepUCTHKA CTY ICH-
YecTBa Kak COLMAIbHOW TPYIIBL: [IEHHOCTHBIE OPUEHTALMU, HHTEPECHI, MPOQecCHOHANbHbIE TI1a-
Hbl. Bo3pacTHO-TICHXONOTrHYeCKue OCOOEHHOCTH CTyIeHTOB. [Icuxonmornueckue XapaKTepHUCTUKU
CTYJIEHYECKOW TpyIIIbIL.

Tema 6: YueObHo-meTonuueckas padora B BY3e

Meroandeckoe obecniedeHue ydeOHoro mporecca B BY3e. OcHoBHas oOpa3oBaTenbHas
porpamMMa M ee CTpyKTypa. Y4eOHbli mian. Paboyast mporpaMMa JTUCIMIIIHMHEI U €€ COJIepIKaHHE.
[IpoektupoBanue u pa3paboTka pabOUUX MPOrpaMM IUCHUIUIMH. TE€XHOIOTHMHU aHaiu3a y4eOHOro
3aHATHSA. MeToanKa pa3paboTKy y4eOHBIX 3aHATHI.

Tema 7: Ha UTOroBO# KOHCYNIbTallMU pa3OMpPAIOTCS BBHIMOJIHEHHBIC ACIIUPAHTAMU 3aJaHUs
JUISL CAMOCTOSITEIbHON pabOThI [0 TEMAaM JUCLUIUIMHBI (B TOM YHCJI€ U TECT JJIsl CAMOIIPOBEPKU T10
JTUCIUILTMHE), TPEenoaBaTellb OTBEUaET Ha BOMIPOCHI aCIIUPAHTOB.

5. @®@opMa NpoOMe:KYTOYHOI aTTeCTALMM . 32YET.
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AHHOTALMA AUCHUTUIMHBI
«CTHIHCTHKA HAYYHOI peumn»

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpagaennoctsb (mpoduib) «Pannoduszukar

1. Z[I/ICI_[I/IHJ'II/IHa «CTrnmcTuka HaquOﬁ pe€Un»> OTHOCUTCA K (baKy.]'IBTaTI/IBHBIM JUCHHUITIIIMHAM.

2. HeJ’IBIO OCBOCHMS JUCHUILIMHBI ABJIACTCA  ITOBBIMICHUC MMCIOLICTOCA Y aCIIMPaHTOB YpPOB-
HA MPAKTUYCCKOI'0 BJIAJICHUSA COBPECMCHHLIM PYCCKHM JIUTCPATYPHBIM SA3BIKOM U YCOBCP-
IMCHCTBOBAHNEC HABBIKOB CO3JaHHUS YCTHBIX W IMMCBMCHHBIX TCEKCTOB, IPUHAAJICKANIUX K
PA3JIMYHBIM KaHpaM HAayUYHOTO CTHUJIA pCUU.

3. OOmas Tpy10eMKOCTh JTUCIMIUIMHBI COCTABIISIET 2 3aU€THBIE SAMHHULIBI, 72 Jaca.
4. CopepxaHue JUCIUILINHBL:

1. HayuyHblil cTHJIb PYCCKOIO JINTEPATYPHOro si3bika. O01Ias XapaKTepucTHKA, A3bI-
KOBbI€ IIPU3HAKH.

[Tonstue dynkunoHanpHoro cruisl. [lonstue crunmuctuueckoil okpacku. HayuyHblid CTHIIB
Kak (DyHKIMOHAJIbHAS Pa3HOBHIHOCTH JIUTEpATypHOTro si3bika. KynbpTypa HaydHOU W mpodeccuo-
HajpHOM peun. JKaHpel HayqHOro cTwiid. [IepBUYHBIE M BTOPUYHBIE HAYYHBIE TEKCThl. AHHOTALUs U
pedepar Kak OCHOBHBIE BUbI BTOPUYHBIX TEKCTOB.

2. KyabTypa peun. HopMbI COBPEMEHHOI0 PyCCKOI0 JIUTEPATYPHOIO A3bIKA.

ITonsiTe KynbTypsl peud. HopMaTUBHBIN aclIeKT KyJlbTyphl peud. JIekcnueckue, rpaMmmaTH-
YeCKUE U CTUIIMCTHYECKHE HOpMbl. Hapylienust Hopm, HanboJjiee 4acTo BCTPEUAIOIIMECs B HAYUHBIX
TEKCTax pa3HbIX KaHPOB.

3. buOnorpaguveckoe onucaHue.

bubnuorpagduueckoe onucanue u ero 3aeMeHThl. bubnuorpaduueckue cChbUIKM M CHUCKU:

BUJIBI M 0cOOeHHOCTH oopmieHus. HopMaTuBHbIE TOKYMEHTHI, UCIIOJIb3yEMbIE NPH COCTABICHUU
o6ubnanorpaduueckoro onvucanus, OndiaorpaduyecKux CChUIOK.

5. dopMa NpOMe:KYTOYHOM ATTECTALMM : 3aUET.
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AHHOTAUMSA AV CHUIIHHBI
«ITHKA HAYKU»

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpagaennoctsb (mpoduib) «Pannoduszukar

1. HI/ICHI/IHHI/IHa «IJTHKa HayKKW» OTHOCHUTCA K (baKy.]'IBTaTI/IBHI)IM JUCHUITIIIMHAM.

2. llenbto 0CBOEHUS TUCHMILUIMHBI ABJIsIETCs (pOpMUpOBaHKE LETOCTHOrO (prunocodcku ocMmbic-
JICHHOTO TIPE/ICTaBJICHUSI 00 ATHKE HAyKH KaK OJHOW M3 BaKHEHIIUX XapaKTEPUCTHK BCEH
COBPEMEHHOUN HAyYHOU IESITEIbHOCTH.

3. OO6mas TpyA0eMKOCTh TUCIUIUIMHBI COCTABIISIET 2 3a4€THBIE €AMHUIIBI, 72 Jaca.
4. ConepkaHue TUCIUIUIHHBIL:

1. Druka kak Hayka 0 Mopajiu. OCHOBAaHUS MOPAJIH.
[Tpoucxoxaenne >tuku. Crenuduka >THdeckoro no3Hanus. lIpobGiemMa 0OOCHOBaHHS MOPAIH.
Mopanp u HpaBel. Metastuka. @opMupoBanue npukiagHoil 3Tuku. Hayka kak 00beKT M3ydyeHUs
9TUKH. POIb HAy4YHOM ATUKH B COBPEMEHHOM POCCUNCKOMN HayKe.

2. CraHOBJIEHME YTUKH HAYKH.
Pa3nenenue Hayk o mpupoJie U HayK O AyXe B HEOKaHTHAHCTBE. L[eHHOCTHAs OCHOBAa HayK O 1y-
xe. IlpencraBinenne o LEHHOCTHOM HEUTPaJIbHOCTH U CaMOJOCTAaTOYHOCTU HAyKH B 1-il mosioBuHE
XX Beka. MopainpHas peduiekcust 0 Hayke Bo 2-i monoBuHe XX Beka. [Lmopanu3m Todek 3peHHs
Ha COOTHOLIEHHE HAyKU M 3THKH B Haile BpeMs. Hayka v 3THka B 310Xy IJI00aIn3aium.

3. CoBpemMeHnHas npodeccrHoHaIbHAs STHKA.
OTHKA HAYKU M 3TUKA YYEHOTO. Y CJIOBUS BOSHUKHOBEHMS M (QYHKIMU MPOPECCHOHATBHON 3TUKH.
CBs13p mpodeccrnoHamu3Man HpaBCTBEHHOCTH. DTHKA HAYKH B CUCTEME MPO(eCCHOHAIBHON ITHKH.
Kopekcnl npodeccroHalbHONM ATUKH, MX B3aUMOCBA3b C YHUBEPCATbHBIMU TPEOOBAHUSMH MOPAJIH.

4. CrpyKTypa Hay4HOH J1eTeNbHOCTH B IICHHOCTHO-ITUYECKOM KOHTEKCTE.
3HaHME KaK LIEHHOCThb. Meanm Hay4HOCTH: pa3jav4Hble NOHMMaHHUA. [[EeHHOCTH HayyHOro IOMCKA.
['yMaHucTHYECKHE LIEHHOCTH HayKH: OECKOPBICTHOCTb, IPAaBIUBOCTb, TOJIEPAHTHOCTD, UES CIIyXKe-
Hus obmecTBy. KyabTypHO-MUpOBO33peHUecKast (PyHKIUS HAYKH B COLIMYME.

5. DTHKa M JICOHTOJIOrUs HAYKH. THYecKHe npobaembl Hayku XX| Beka.
OTHKa HayKd W 3THKa YacTHbIX HayK. COOTHOILIEHHE YHHBEpPCAJIbHBIX MOpPAJIbHBIX TpeOOBAaHUH,
OOIIeHAYYHBIX MOPAJIbHBIX TPEOOBAHUN U HOPM YaCTHBIX HayK. Pa3nuuus B IEHHOCTHOM M HOpMa-
TUBHOM acCIEKTe TOYHBIX, €CTECTBEHHBIX M T'YMAaHUTAPHBIX HayK. YCIOBUS M MPEANOCHUIKU MOSIB-
JIeHUs IpUKIIagHON 3THKU. Heo0XoanMocTh MOpaibHOIO KOHTPOJIS 00IacTel 3HaHUs, KacaloluXcs
KHU3HU U Onaromonyuus mroaed. buostuka. buomeaunuuckas stuka. [lonmutnueckas stuka. [Tons-
THE U BHUJBI TTI00ATIBHBIX MpoOeM yenoBedyecTBa. Poib HAykKu B WX BO3HUKHOBEHUU U OCMBICIIE-
Huu. Hayka 1 sKoJIornueckuii Kpusuc. JKOIOrMIecKas 3THKa. DTUYECKOE OCMBICIEHUE NIPOLIECCOB
ri100anu3alny ¥ yrpo3, CBA3aHHbBIX ¢ HEH (TeppopH3M, MaccoBasi MUTpalus, 0€THOCTb, SIUAEMUN U
T.1.).

6. IIpoGaemMbl CBOOOIBI M CONMAILHON OTBETCTBEHHOCTH B OTHKE M JICOHTOJIOTHH.
[ToHsITHE OTBETCTBEHHOCTH B 3THKE; BUABI OTBETCTBEHHOCTH. HeoOXoauMble MOpaibHbIE OTpaHU-
YEHUsI HAYKW KaK BUJIa YEJIIOBEYECKOW AEATEIbHOCTH. BO3MOKHOCTH Pa3IMYHOrO MCIOJIb30BaHUS
Hay4HBIX Pe3yJIbTaTOB. DTUKA HAYKU U 3TUKA T€XHOJIOTUU. OTBETCTBEHHOCTh YUEHOTO Mepe Yeo-
BEUYECTBOM, CTPAHOM, HAYYHBIM COOOIIECTBOM, HAyyHO! 1IK0I0H. HarronanbHast mpuHaaJIexHOCTh
1 KOCMOIIOJIMTU3M YUYEHOTO.

7. DTHKa YYEHOr0 COOOIIECTBA.
Moparopuu Ha pazIuyHble BUbl HAYYHBIX HUCCIIEOBAaHUN. 3alIpeT HEryMaHHbBIX METOJIOB IPOBEIE-
HUS SKCTIEPUMEHTOB. 3allpeT COMAIIbHOOTIACHBIX UCceqoBaHui. Mneomornueckas HEHTPATbHOCTb.
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[Ipu3Hnanue 3aciyr KOHKYpPEeHTOB M Kosuier. HeoOxoaumMocTh myOIMYHOTO MPU3HAHUS OIIMOOK.
Hopwmsbl 3TKeTa B HaydHOM cooOiecTBe. Hay4nble mikosbl, HarpaBieHus, kopnopauuu. [Ipasuna
HAy4YHOTO OOIIEHHUS, AUCKYCCUH, TTOJIEMHKH.

5. dopma NpoMeKyTOYHOM aTTeCTAMM: 3a4CT.
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AHHOTAIMA TUCHUILIHHBI
<<3JI€KTPOHH06 oﬁyqe}me N JUCTAHIIMOHHBbIC 06p330BaTeJIbHBIe TEXHOJOIHN»

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpagaennoctsb (mpoduib) «Pangnoduzukar

1. JducuuruimHa «DIeKTpOHHOE 00y4YeHUE U JUCTAHLMOHHBIE 00pa30BaTeNbHBIE TEXHOIOTHI)
OTHOCHUTCS K 00s3aTeIbHBIM AUCIHUILTHHAM BapUaTUBHOM yacTu 010ka b1.

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

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

1. Uudopmanuonno-odpaszoBatenbHas cpeaa y4deOHoro mpouecca. dopMupoBaHHE MOHATHS
3JIEKTPOHHON MH(OpMaMoHHO-00pa3oBarTesnbHol cpeapl. [Ipumensemsie Moaenu. MHpopmarron-
HO-00pa30BaTeNIbHOE MPOCTPAHCTBO, OCTPOCHHOE C MOMOIIBI0 MHTETpallii WH(POpMAIMK Ha Tpa-
JULAOHHBIX W 3JIEKTPOHHBIX HOCHUTENSAX, KOMIBIOTEPHO-TEIEKOMMYHHKALIMOHHBIX TEXHOJOTHUSIX
B3aMMOJICHCTBHS, BKITIOYAIOIIEe B ce0sl BUPTYAIbHbBIE OMOIMOTEKH, paciipeesieHHbIe 0a3bl TaHHBIX,
yueOHO-MEeTOJMUECKUE KOMIUIEKCHI U PACIIMPEHHBIN annapaT JUAaKTHYECKUX I101X0/I0B

2. KoMnbloTepHble TeXHOJOTMH B 00pa3oBaTe/ibHOM mpouecce. [I[puMeHeHNsT KOMITBIOTEPHBIX
TEXHOJIOTUH B oOpa3oBarenbHOM mporecce. KommbroTepHoe TectupoBanue. MHdopmarmonHoe
obecriedeHre U WIUTIOCTPATHBHAS MOJAEP)KKa 00pa3oBaTeIbHOTO Mpolecca. DIEKTPOHHbBIE 00y4a-
IOLIHE CUCTEMBL. BUPTyalbHbIN NPaKTUKYM

3. DaeKTpOHHBIH y4eOHbI KOHTEeHT: kaHpbl. Kypcsl mis BY3oBckoro oopazoBanus. Kopnopa-
TUBHBIE Kypchl. Kypchl Ui MOJIEpKKM OYHBIX M.3a04HBIX TpeHUHIOB.Kypchl mmpokoro npoduis
JUTst KoMmMepueckoit npoaaxku. Kypcerl ot BeH1opoB («OcHOBBI poToII0Ma» ) U Jp.

4. CTpyKTypa 3JIeKTPOHHOI o0yuaromei cucrembl. CTpPyKTypa 3JIeKTpOHHON oOyuaromiel cu-
creMbl. COBPEMEHHOE COCTOSTHUE 3JIEKTPOHHBIX 00y4aromux KomIuiekcoB. [lapameTpsl, onpenens-
IOLME Ka4eCTBO CUCTEMBI. [IpuMmepsl peanuzanuu.

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

6. CTpykTypa nmpHMeHeHUsI COBPeMEHHOW JJIeKTPOHHOH oO0yuaromeil cucremsl. CTpyKTypa
NPUMEHEHHs COBPEMEHHOM 3JIEKTPOHHOM oOydvaromeil cuctemsl. OOyuaromias Tpaekropus. Mero-
JIMYECKOE COIIPOBOXKICHHUE.

7. Pa3paGoTka 3JIeKTPOHHOIo pecypca. PazpaboTka snekTpoHHOro pecypca. Ilonxoas! u cpesl.
CocraB komannabl. Odopmiienue. Co3nanne U MPUMEHEHUE OTIETbHBIX KOMIIOHEHTOB. Co3mgaHue
TUIEPTEKCTOBBIX TOKyMEHTOB. Crienanu3upoOBaHHbIE CPEJIBI.

8. CneumasmsupoBanHbie cpeabl. Moodle. WebTutor. Moodle — monyssipHas 00BEKTHO-
OpPMEHTUPOBAaHHAsA JMHAMHUEcKas oOydaromias cpela. YYacTHHKH 00pa30BaTENbHOrO Mpoliecca.
[Topor HOCTYIHOCTH Uil pa3IMYHBIX Tpynn. Buael pecypcoB TeOpeTHYECKON 4acTH Kypca. Buasl
pecypcoB npakTuieckoil yactu. Jloctyn k cucteme. PazpaboTka ucnosib30BaHHe 00pa3oBaTeIbHbBIX
pecypcos B cpeae Moodle. WebTutor — BO3MOKHOCTH TPUMEHCHHS.

5. dopma NpoMeKyTOYHOI ATTEeCTALMH  3aYECT.
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AHHOTAIUSA TUCHHUIIINHDBI
«Pannodpusuka»

Hanpasaenue 03.06.01 ®usuka u actpoHoMus
Hanpagaennoctsb (mpoduib) «Pannoduszukar

1. Jucrumumna «Paguodusmka» OTHOCUTCS K 00s3aTENIbHBIM JAMCIMILIMHAM BapHaTHBHON
yacTtu 0sioka b1.

2. Llenvio oceoenuss Oucyuniunvl A615emcsi O3HaKOMJIIEHUE 00yJaeMbIX ¢ COBPEMEHHBIMU Me-
TOJAMH OIMCAHMSI BOJHOBBIX IPOLIECCOB Ul NaJbHEHMIIEr0 UX MCIOJIb30BaHMUS B HAyYHOU
pabote u Ha npakTuke.Coaep)kaHue NUCIHUILIMHBI HAIIPABJIECHO HA YCBOCHUE acIUpaHTaMH
COBOKYITHOCTH OCHOBHBIX (DM3MYECKUX IMPUHIUIIOB, 3aKOHOMEPHOCTEH U METO0B UCCIIE0-
BaHU, COCTABIISIIOMUX (DYHIaMEHT COBPEMEHHOM pano(pu3uKH.

3. OOmias Tpy10eMKOCTh TUCITUTUIMHBI COCTABIISICT 6 3a4eTHBIX eAnHMII, 216 JacoB.
4. CopepxaHue JUCIUIUINHBL:

1. BBenenue
[Ipenmer u 3agauu Kypca.BonHOBEIE poliecchl, X poiib B 33a4ax paguo(pu3uKy.

2. Teopusi BoJIH

[Inockue ogHOpOAHBIE U HEOJHOPOAHBIE BOJHBIL. [lI0CKKME akyCTHYECKHE BOJIHBI B BSI3KOW TEIUIO-
MIPOBOJAILEH Cpelie, YIPYTIHe IPOJ0JIbHbIE U MONIEPEUYHbIE BOJIHBI B TBEPJOM TEJNE, JIEKTPOMAarHuT-
HBIE BOJIHBI B Cpelie ¢ MpoBOAUMOCTEIO. [IoTok sHeprun. [lomspusanusi.

PacnipocTpanenue curnana B gucneprupyroiieii cpezae. [Ipocreiimme husnueckue Moaenu aucmep-
TUpPYIOLIUX cpell. BomHOBOM nakeT B IEPBOM U BTOPOM MPUOIMKEHUH Teopuu aucnepcuu. dazoBas
u TpymnmnoBas ckopoctu. [lapaGonuueckoe ypaBHeHue Juist orubaromeii. PacruibiBanne U KoMIpec-
cus umnyJibcoB. [lone B cpenax ¢ BpeMeHHOW aucnepcuen. Jlucnepcnonnele cootHomenus Kpa-
Mepca-Kponura u npuHIuN NpUYMHHOCTH.

CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH B @HU30TPOMHBIX cpefax. OnTuueckre KpUcTaulbl, ypaBHEHUE
@penensi, 0ObIKHOBEHHAs! 1 HEOOBIKHOBEHHAs BOJIHBI. MarHUTOAKTUBHBIE cpenibl. TeH30p IudIeK-
TPUYECKON IPOHUIIAEMOCTH IIJIa3Mbl B MArHUTHOM I10JI€, HOPMAJIBHBIE BOJIHBI, UX MOJISAPU3ALINSL.
BounHbl B mepuondeckux CTpykTypax. MexaHnueckue HenovkH, akyCTHYeCKUe U ONTU4YecKue ¢o-
HOHBI. [looCkl MpomycKaHusl U HEMPO3PavyHOCTH. DIEKTPUUECKHUE IEMOYKH, CIUIOLIHAs Cpella co
CJIaObIMH MTEPUOANYECKMMU HEOTHOPOAHOCTAMU. CBSI3aHHBIE BOJIHBI.

[Ipubmxkenne reoMeTpuuecKo ONTUKHU. YpaBHEHMs diikoHana. JuddepeHimaasHoe ypaBHEHHE
ny4a. JIyuu v moJie BOJIHBI B CIIOMCTO-HEOAHOPOAHBIX Cpeax.

DNEeKTPOMarHUTHHIE BOJHBI B METAJUIMYECKUX BOJIHOBOAAX. J(ManeKkTpuyeckue BOIHOBOBI, CBETO-
BOZBI. JINH30BbIE IMHUU U OTKPBITBIE PE30HATOPHI. ['ayCCOBCKHE ITyUKH.

Meron Kupxroda B teopun mudpakumn. Oyaknuu ['puna. YcnoBus usnydenus. Judpaxius B
3oHe Openens u Opaynrodepa.

Bonubl B HenmuHEHHBIX cpenax 6e3 aucnepcuu. O6pa3zoBaHre pa3phIBOB. Y JapHBIC BOJHBI. YpaBHE-
Hue broprepca Uit IUCCUIIATUBHOW CPelbl UCBOMCTBA €T0 pelIeHui. ['enepanus rapMOHUK UCXOI-
HOTO MOHOXPOMAaTHYECKOTO CUTHaja, 3PPEeKThl HETUHEHHOrO MOTJIOMIEH!US, HACBIIICHUS U JETEK-
TUPOBAHMS.

Vpasuenue Kopresera-ge-Bpusa u cunyc - ['opmona. Cranmonapueie BoiHbl. [loHsiTue o conuro-
Hax. B3auMozeicTBUs INIOCKUX BOJIH B JUCIEPTUPYIOIUX cpenax. ['enepanus BTOpoil FTapMOHHUKH.
[TapameTpuyeckoe yCUIEHHEN TeHEpaIus.

3. AHTEHHBI M PacIPOCTPaHEeHHE PAANOBOJIH

W3nyuenue paanoBosiH. brnvkHsas u nanbHss 30HBL Jnarpamma nHampasieHHocTd. Koadduuuent
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ycuieHus: 1 kodduimeHT paccesausi anteHHbl. AHTeHHBI 1yt [[B-, CB- u CBY-auana3onos. Ila-
pabGonuueckasi aHTeHHa. Pa3upoBaHHBIC AHTEHHBIE pEeIIeTKU. DPPEKTHUBHAS TUIOIAAb U IIyMOBas
TeMIiepaTrypa NpUeMHON aHTEHHBI.

I'eomerpuueckoe u IUGPAKIMOHHOE MPUONMKEHUS TPH aHAJIM3E PACHPOCTPAHEHHUS PaJUOBOJH.
Bnusinue HepoBHOCTEH 3eMHOI MOBEPXHOCTH. 3eMHbIE U TponochepHble paJuoBOIHbL. PaccesHue u
MOTJIOIIEHUE PAaTUoOBONIH B Tponochepe. DpdexT «3amupanus». TponocdepHsiii BomrHOBOA. Pac-
MIPOCTPAHEHUE PaJHOBOIH B MOHOc]epe. [lucnepcusi v MOrJIOUIEHHE PAaTUOBOIH B MOHOCHEPHOI
wia3me. Monocdepnas pedpakius.

4. BBeenune B TUCHUILINHY.

[Tpenmer u 3apaun. [lpuknannas Teopust pacpoCTPaHEHUS PAJAUOBOIIH.

5. Ilepenauya 1 npueM AMCKPEeTHBIX COO0LIEHNI B KaHAJIe 0e3 3aMupaHuii curaasna. Cursasib-
HO-KOJIOBbIE KOHCTPYKIUU. MOAYJISAIMH, UCIOJIb3yeMbIe B CUCTEMaX MOOUIBHOU cBsA3H. ONTH-
MaJIbHBINA IPUEM CUTHAJIOB C Pa3IMYHBIMU MOIYJISIIMA MUHA (poHE rayccoBa mryma. BeposTHOCTb
OUTOBOI1 U CHUMBOJIBHOM OIIMOKH B rayCCOBOM IIIYMOBOM KaHaJe JUIsl CUTHAJIOB C PA3TUYHBIMU MO-
aynsiuusMu. KanansHoe(moMexoycToiunBoe) KoqupoBaHue 1 aekoanpoBanue. CriekrpaibHast (-
(eKTUBHOCTh rayccoBa IIyMOBOT'O KaHaa.

6. Ilepenaua u npueM AMCKPETHBIX COOOIIEHN B MHOT0JIy4€BOM KaHAJIe ¢ 3aMHUPAHUSAMH
CHUTHAJIa

becnpoBoHas nepenaya curHayioB. BiusHue 3eMHoi noBepxHocTH. KpynHomaciitaOHble 3aMupa-
HUS CUTHaIOB. MenkoMacmTaOHble 3aMUpaHus CUTHAJIOB.  MMImysbcHas XapaKTepUCTHKA U TIepe-
narouHas QyHkuus. BpemenHnas aucnepcus B kaHane. CreKTpalibHble U KOPPESALMOHHBIE CBOM-
CTBa CUTHaja. YTioBas aucrepcus B kaHaie. [IpoctpancTBenHas koppensiuus. BepostHocTs OuTo-
BOI OIIMOKM B P3JI€EBCKOM KaHajie. BeposTHOCTb OMTOBOM OIMOKHM B palicoBCKOM KaHane. Criek-
TpanbHast 3((HeKTUBHOCTL paseeBckoro kaHana. [lepenaua m mpuem curnanoB BOFDM-cucreme
cs3u. DopmupoBanneOFDM-curnana. [IpuemOFDM-curnana. IIponycknas cnoco6HocteOFDM-
cucrembl. KomoBoe paznenenue nons3oBareneii BCDMA-cucremax cBsizu. Pacmmpenue criektpa
METOJIOM NpsIMON mocnenoBaTenbHoCTH. Paznenenue nons3oBareneii BCDMA-cucreme. Bausiaue
MHoroiydeBoctr Ha 3¢pdekrnBHOCTECDMA-cuctemsl. CriektpanbHas 3()()EeKTHBHOCT CHUCTEM C
aJlanTUBHOM MOAYJISILIMEH UM aanTUBHBIM YIIPaBI€HUEM MOLIHOCTBIO.

7.0CHOBHBIE XaPAKTEPUCTHKH CHCTEMC Pa3HECEHHBIM NPHEMOM

MeTtoapl 00beIMHEHUS TPUEMHBIX aHTeHH. KorepeHTHbIN npuem curHaios. [Ipuem cursanaos c oT-
060poM «JTyulieit» aHTeHHbl. BeposTHOCTE OMTOBOI OmMOKK B panieeBckoM KkaHane. Hexoppenupo-
BAHHBIC 3aMUpPaHUsl CUTHAJIOB OJUHAKOBOW MOIIHOCTH. HekoppenupoBaHHbIE 3aMUPaHUs CUTHAJIOB
pa3Hoil MomHoCcTH. KoppennpoBaHHbIe 3aMUpaHusl CUTHAIOB. [IpreM cUrHanoB Ha «IydIlyrO» aH-
TeHHY. BeposTHOCTh OnMTOBOW OMIMOKHM B paiicoBckoM kaHane. HekoppenupoBaHHBIN paiicOBCKHIA
kaHan. KoppenupoBaHHble paiicoBckue 3aMupanusi. BeposTHoCTs OMTOBOI OMOKK MpH MoJisipU3a-
LIMOHHOM pa3HeceHuH. CriekTpaiabHas 3Q(PEKTUBHOCTb CUCTEMBI C KOT€PEHTHBIM IPHUEMOM CHUTHa-
JIOB B PAJIEEBCKOM HEKOPPEIUPOBAHHOM KaHaJe.

8. dppexTBHOCTHL pa3HeCceHHOI NMepeIavn U3 IBYyX AaHTEHH

Merto/1bl HEaJaITUBHOM pa3HeceHHOM nepenadn. @azosas nepeaada. OproroHanabHas nepegaya.
OpToronaibHasi POCTPAHCTBEHHO-BPEMEHHas nepefava. AgantTuBHas nepenada. CpaBHUTENbHAS
3(PEeKTUBHOCTH METOIOB pa3HECEHHOM TIepeIayn.

9. CnektpaibHas d3pdexkTuBHOCcTEMIMO-cucTembl

Marpuna ko3 dunrento nepeaaun.CrnekrpansHas 3¢ dexkrnBHocTeMIMO-cucTembl

0e3 obpatHol cBsa3u. CrnekrpanbHas ¢ dekruBHOCTEMIMO-cucTemsr ¢ oOpatHo# cBsi3pio. Cpas-
HEHHE CHEeKTpalbHOM 3()()EeKTUBHOCTU MPU M3BECTHOM HJIM HEM3BECTHOM KaHajle Ha Iepenaroiien
CTOpoHe JHHHH CBsi3U. CriekTpabHas 3(pPEeKTUBHOCT PU Pa3ITHIHBIX
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KOPPETSLMOHHBIX CBOMCTBAX 3aMUPAHUM CUTHAJIOB.

10. ITepenaya u npuem curuajoB B MIMO-cucremax (mpocTpaHCTBEHHO-BPeMeHHOE KOJIHPO-
BaHHUe U J1eKOHPOBaHHE)

OO6mrast cxema MPOCTPAHCTBEHHO-BpeMeHHOTO KoaupoBaHusiMIMO-cuctembr 6e3 oOpaTHOM CBs3H.
MII-npuemuuk. ZF-npuemauk. MCKO-npuemuuk.MIMO-cuctemsl ¢ 0o6patHoii cBsizbio. Dopmu-
pOBaHUE HE3aBUCHMBIX COOCTBEHHBIX TOJJKAHAJIOB COBMECTHON ONTUMHU3AIIUN CKOPOCTH IepeIayu.
OproroHanbHOE MPOCTPAHCTBEHHO-BPEMEHHOE OyI0uHOE KoaupoBaHue. Kol mpu mpou3BOILHOM
YHCIIe TIepeIaloNMXy MPHEMHBIX aHTCHH. BeposiITHOCTh OMTOBOM OMIMOKK M CHeKTpaibHas 3ddek-
TUBHOCTG. [IpoCcTpaHCTBEHHO-BPEMEHHBIE PeLIeTYaThie KOIbI.

11.01eHKa MMIIYJIbCHOM XapaKTepUCTUKH KaHaja ¢ pexkumom MIMO
OreHKka UMIYJIbCHOM XapaKTepUCTUKH IpH 3aJaHHOH uinHe. OLieHKa JJMHBI UMITYJIbCHOM Xapak-
TepuCTUKH. OLleHKa MHOTOKaHAJIbHOM HMMITYJIbCHOM XapaKTEpUCTHUKU B CUCTEMaxX CBS3M C pa3He-

ceHHbIM npueMoM. OrnieHka nepenarounor Gpynkiuu kanaaa BOFDM-cucteme.

12. loniiepoBckoe paccesinue
Mopens Knapka. Cnextp Jlxeiikca. Yceuennslid criektp Jxeiikca

5. ®opMa NpOMeKYTOYHOH ATTECTALMM . KaHJAUIaTCKUN IK3aMEH.

21



AHHOTAIMA TUCHUILIHHBI
«OCHOBBI AUCTAHIUOHHOI'0 30HAUPOBAHMS

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpagaennoctsb (mpoduib) «Pannoduszukar

1. Jucumrmumnza «OCHOBBI JUCTAaHIMOHHOTO 30HMPOBAHMSA» OTHOCHTCS K pa3feiy AUCIH-
IUTMHBI TI0 BEIOOPY BapHaTUBHOM yacTH 010ka b1.

2. llenbo OCBOCHHMSI NUCIUTUIMHBI SBIISIETCS 3HAKOMCTBO C METOAAMH, MMOHATHIHBIM U MaTeMa-
TUYECKUM anmnapaToM TUCTAHIIMOHHOTO 30HIUPOBaHUS U (OPMUPOBAHUE Yy ACHUPAHTOB
HABBIKOB BbIOOpa MeTo/la W (Ha OCHOBE MAaTeMaTHYECKOTO0 MOJCIMPOBAHHUS) MapamMeTpOB
MIPUMEHHUTEILHO K KOHKPETHOM 3a/1a4e.

3. OOmas TpyJ0eMKOCTh AUCITUIUIHHBI COCTABIISIET 3 3a4eTHBIC eAuHuUIIbI, 108 yacos.

4. ConeprkaHue TUCIUIUIHHBIL:

Tema Ne 1

OcHogHble nonamus

[Tonstue quctanuronHoro 3ouaupoBanus ([3). [Ipumepst 3amau /13. OcoOeHHOCTH TOCTAHOBKH
3anad /3. [TorsiTre 0 HEKOPPEKTHO (hOpMyITHpyeMbIX 3a1adax. HeoOXoauMOCTh peryispu3aiim.
[lepcnextuBsl pazsutus /3.

Tema Ne 2

Knaccugpukayus memo0oos oucmanyuoHHoz2o 30HOUPOBAHUA

Knaccudukanus meronos /3. Ilpumenenue meronoB /3 ans nonydenus paguounzodpakenuit. [1o-
HSTHE PaJMOSIPKOCTHOTO Mpoduist o0bekTa mim paguociensl. [[pumenenne meronos JI3 ams ompe-
JIeNIeHUs] XapaKTepUCTHK 00beKkTa — (hOpMBI, BEIIeCTBA, OPUEHTAIIMH, BUIA U MapaMeTpOB IBUXKe-
HUs. ['paHUIBl TPUMEHUMOCTH U PEKOMEH/ AU 110 UCTIOIB30BAHUIO PA3TUYHBIX MeTOA0B J13. BoI-
00p MeTo/1a B 3aBHCUMOCTH OT 3a1a4 /13.

Tema Ne 3

Xapaxmepucmuku memoooe OuCmanyuOHH020 30HOUPOBAHUA

KauecTBo n300pakeHus1, €ro 3aBUCMIMOCTh OT COOTHOIIIEHUSI CUTHAI-IIIYM, pa3peliaronias croco0-
HOCTh, OOBEM CIIeHBI. 3aBUCUMOCTb 3THUX XapaKTEPUCTUK OT Pa3IudHbIX (akTopoB. Beibop ycio-
BHI1 poBeaeHus (3, B TOM yuciie quana3oHa yacToT. Pekomenaaum no nocTpoeHUI0 aHTEHHOM
CUCTEMBI JIJIsl Pa3TUYHBIX 3a]1a4.

Tema Ne 4

IIpamoe paouosuoenue

CyTb ¥ BO3MOXKHOCTH MeToJa. OCHOBHBIE XapaKTepUCTUKH MeToAa. PasHoBUIHOCTH MeToAa. Ma-
TeMaThyecKasi MoJIeJb MPSIMOTO PaJIMOBHICHHUSL.

Tema Ne 5

Paouoeuoenue c npumenenuem /J@I3

[Tonstue mudpakimonnoro ¢okycupyroimiero ementa (JD3). [Ipumepsr IDD. OcHoBHBIE Xa-
paktepuctuku Jd3. Nckaxenus, BHocuMmble JJPD. OCHOBHbIE MPUHIHUIBI TOCTPOCHUS CUCTEMBI
I3 c ucnonb3oBanuem JIPD. MaremaTnueckas Mojeib Ipolecca. PekomMeHganuu mo BeIOOpY
J®3. CriocoObl KOMITEHC AN UCKaXeHUH, BHOCUMBIX JIDD. Pexomenaanuy mo mpuMeHEHHUIO Me-
TOAA.
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Tema Ne 6

Paouomomozpaghus

CyTb 1 Bo3MOxkHOCTH MeToAa. OCHOBHBIE XapaKTePUCTUKH MeToa. PasHoBuaHOCTH MeTona. Ma-
TeMaTu4ecKasi MOJelb mpolieccoB Tomorpaduu. [IpenmyiecTBa paguoromMmorpaduu nepes Apyru-
MU METOJaMH.

Tema Ne 7

Paouozonozpagus

[Tonstue paguoronorpaduu. CBOMCTBO roJorpa@uuHOCTH paAHoroaorpagpuueckoro n300paxeHus.
CyTb 1 Bo3MOXHOCTU MeToJa. OCHOBHBIE XapaKTEpUCTUKU MeToja. PazHoBuaHOCTH MeTona. Ma-
TeMaTU4ecKas: MOJIeb IPOILIECCOB 3alKMCH PATUOTOJIOTPaMMbl U BOCCTAHOBJICHHSI U300paXKeHHUS.
OTinuuTeNnbHbIe 0COOCHHOCTH paguoroyiorpagudeckoro Meroaa. Pamuoronorpadus chokycupo-
BaHHBIX M300paKeHUMN: CYyTh U BO3MOXKHOCTH MeToa. OCHOBHbIE XapaKTepUCTUKH MeTonaa. PasHo-
BUIHOCTH MeTo/1a. MaremaTuyeckast MoJieslb MeTojia. [IpuMepsl CUTHAIOB U MOCTPOEHUS! aHTEHHO-
bunepHoit cucremsbl. llepcrekTHBBI MpUMEHEHHUS PaAHOrojorpaguu K MOIYYEHHUIO OOBEMHBIX
M300payKeHHIA.

Tema Ne 8

Ilaccuenoe paouosuoenue

CyTb 1 Bo3MOHOCTU MeToJa. OCHOBHBIE XapaKTepUCTUKU MeTona. PazHoBuaHOCTH MeTona. Ma-
TeMaTh4ecKast MOJIeNb [IPOLECCOB MTACCUBHOTO PAJUOBUICHHUS.

Tema Ne 9

Onmuueckoe 30H0uposanue

Anmaparypa: UCTOYHUKHU, TPUEMHHUKH, UX XapAaKTEPUCTUKU. METOIbI ONTHYECKOTO 30HAUPOBAHHUSL.
WNudopmanus, momydaemas ¢ TOMOIIBIO ONTHYECKOTO 30HIUPOBaHUsA. MaTeMaTHueckas MOJCIb
METOA.

Tema Ne 10

AKycmuueckoe 30H0uposanue

CyTbh ¥ BO3MOXHOCTU METO/A. AKYCTUYECKHE UCTOYHUKU M MPUEMHUKU. AKYCTUUECKUE aHTEHHBI.
OcCHOBHBIE XapaKTePUCTUKHU MeTo1a. MaTeMaTuyeckast MOJIENIb METO/IA.

Tema Ne 11

Ocobennocmu npumeHenus Memoo08 OUCIMAHYUOHHO20 30HOUPOBAHUA K PATUYHBIM 3A0AYaAM
Oco0eHHOCTH TTOCTAaHOBKH 33]1a4 MOAIMIOBEPXHOCTHOTO 30H1upoBanusl. CyTh M BO3SMOXKHOCTH METO-
na. OCHOBHBIEC XapaKTePUCTHKHU MeToAa. PasHOBUIHOCTH MeTo1a. MaTeMaTiudeckast MOAeNb METO-
Ja.

[TpuMeHeHusT TUCTAaHIIMOHHOTO 30HIUPOBAHUS AJS 3aAad: KapTorpaduu, CbEMKH U KOHTPOJIS Jiec-
HBIX MaCCHUBOB, MOHI/ITOpI/IHFa HO)KapOB n )Ip}’FI/IX KaTaKJIU3MOB, apxeonornqecxnx I/ISI)ICKaHI/II\/JI (]:[J'If[
MOKMCKA CTPOEHUHN U COOPYXKEHUH Mo mosoroM jeca). [IpeMMyIiecTBO HCMOIB30BAaHUS KOCMUYE-
CKHX anr[apaTOB, CHYTHI/IKOB, CaMOJIETOB " 30HAO0B OJIA pemeHI/m TaKuX 3aJ1a4. JIOCTI/I)KI/IMaH pa3—
penaronas CiocOOHOCTh METO/IOB.

OcobenHocTr (OPMYJIMPOBKHU 3a7add JIUCTAHIIMOHHOTO 30HIUPOBAHUS BOJHOW IMOBEPXHOCTH M
aApPKTHYECKUX JIbJIOB. [IpuMephI TOCTUTHYTHIX BO3MOXKHOCTEH. BpIOOp mapaMeTpoB cuUrHama.
OcobenHocty (GOPMYITUPOBKH 33a4l JAUCTAHIIMOHHOTO 30HIUPOBAHUS CTPOUTEIBHBIX KOHCTPYK-
1uid. BeiOop curHama u cXeMmbl MOCTPOSHUSI aHTEHHO-(UIEPHON cucTeMbl. [IpruMepsl IpuMeHEeHHUS
METOAOB IUCTAHIITMOHHOI'O 3OH)II/IpOBaHI/I$I B TAKUX 3aJa4ax.

5. dopMa NpOMe:KYTOUYHOM ATTECTALMM  3aUET.
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AHHOTAIUSA AUCHUILINHBI
«IIpumenenne annapara MapKoBCKHMX MPOLECCOB /Il HCCJIeI0BAHNS
paanopu3nYecKuX CHCTEM))

Hanpasienune 03.06.01 ®usuka u acTpoHOMUS
Hanpaaennocts (mpopuab) «Pannodusnxar

1. Jucuuruimna «lIpumMenenue annapata MapKOBCKMX IPOLIECCOB JJIsl UCCIIEOBAHMS paguo-
(GU3NYECKUX CUCTEM» OTHOCUTCS K pa3/ieiny AMCLUIUIMHBI 10 BBIOOPY BapuaTUBHOM 4acTH 0110-
ka bl.

2. llenpio OCBOCHMSI AUCIHILUIMHEI SBISIOTCS: OBJIAJICHUE METOAAMH aHAIN3a CTATHCTUYECKUX
XapaKTePUCTHK HEMPEPBIBHBIX, TUCKPETHBIX U HU(PPOBBIX PATUOPU3NIECKUX CHUCTEM HAa OCHOBE
amrmapara MapKOBCKUX MTPOIECCOB, OBJIAJICHUE METOIAMHU CUHTE3a PAAHO(PU3NIECKIX CHCTEM.

3. OOmas TpyI0eMKOCTh TUCIUIUTHHBI COCTABIISIET 3 3a4eTHHIC equHuIlbl, 108 gacos.
4. CopepxaHue JUCIUIUINHBL:

Tema 1.

Benenne. Ilpeamer u 3agaum kypca. MaremaTHyeckui anmapar. BeposSTHOCTHOE ONMCaHHE
MIPOLIECCOB. Y CIIOBHAs BEPOSITHOCTh MEPEX0/1a. Y CJIOBHAS MNIOTHOCTh PACIPEEIEHUS BEPOSTHOCTH.
VYpasaenne Kommoroposa-Uenmena. Kimaccudukaruss MapKOBCKUX MPOIECCOB. Y CIIOBUS MPUMeE-
HHUMOCTU MapKOBCKUX MOJENEH.

Tema 2.

Lenu MapkoBa. YpaBuenue MapkoBa. OpueHTrpoBaHHbIl rpad. OgHopoausie 1enu Mapkosa.
Marpuia OJHOIIArOBBIX BEPOSTHOCTEH. YpaBHeHHE (MHAIBHBIX BeposiTHOcTed. [lormomaromme
uenu MapkoBa. Dproauyeckue uenu Mapkosa. [Ipocras ogHopoanas nens MapkoBa ¢ IByMs CO-
cTossHUAMU. CTaTHCTUYECKOE HAlleIMBaHUWE Y3KHX JHWarpaMM HAalpaBlI€HHOCTH AHTEHH MPHUEMO-
MepelaTINKOB B CHCTEMax CBSI3U. ABTOMAaTHUYECKas PETyJIHMpOBKa MOpora B camMooOydaromieics
cxeMe oOHapyXeHUsl.

Tema 3.

MapkoBckue nocjaeaoBareJbHoCcTH. YpaBHeHue Koimoroposa-Usnmena. [loctpoenne ycnoBHOM
IJIOTHOCTU pachpeneneHus BeposTHocTh. Pemenne ypaBHeHus K-U. Ananuthueckue moJxo.ibl
pemenusi. CtanimoHapHOE pelieHue. 3agada o JOCTKEHUH TPaHHUII.

Tema 4.

JuckpeTHble MapkoBckue mpouecchbl. J(uddepennmanbuble ypaBHEHUs JUIsl pa3pbIBHBIX Map-
KOBKHX TMPOIIECCOB C TUCKPETHBIMU cOCTOsTHUSAMU. [lyaccoHoBCkuii moTok coobiTuit. [Iponecc ru-
0enu 1 pa3MHOXKEHUSI. DJIEMEHThl TEOPUH Ha/I€KHOCTH U MaccOBOT0 00cykuBaHus. MMmynbcHbIE
MapKOBCKHE TPOLECCHI C TUCKPETHBIMU COCTOSIHUSIMU. Pa3pbIBHbIE MapKOBCKHE IMPOLIECCHI C HE-
MPEPHIBHBIM MHOKECTBOM COCTOSIHUM.

Tema S.

HenpepsiBHBbIe MapkoBcKue npoueccbl. bpoyHoBckoe aBmxenue. YpasHenue Koamoroposa s
HETPEPBIBHBIX MAPKOBCKUX MpoIeccoB. benblil myM 1 BUHEpOBCKUI mporiecc. CBsA3b ypaBHEHUS
®oxkkepa-Ilnanka-Konmmoroposa ¢ auddepeHnnaibHbIM CTOXaCTHUYECKUM ypaBHeHHEM. Pemenue
ypaBHenus doxkepa-Ilnanka-Koamoroposa. 3agada o gocTHKeHUH TpaHuil. MHOTOMEpHbBIE AU}-
(hy3HOHHBIE TIPOIIECCHI.

Tema 6.

IIpumeHeHne MAPKOBCKHX NMPOLECCOB B PAAHOTEXHUYECKHUX 3aJa4ax. [ paHUIbl IPUMEHUMOCTH
TEOpUU MAapKOBCKUX TPOIIECCOB B PaJMOTEXHHUECKUX 3amavax. BoszaeiicTBue mryma Ha KoneOa-
TeIbHBIA KOHTYp. DIIIOKTyallun aMIUIMTYIbl U (a3bl KojebaHuil B aBToreHeparope. BozneiicTaue
1IyMa Ha JIETEKTOpP C SKCIMIOHEHIIMATbHON XapaKTepUCTUKOM.

24



Tema 7.

IIpumeHeHne annmapaTa MApKOBCKHMX NMPOLECCOB B 3aa4ax CBSI3H, YIIPABJICHUS H CJIC/KCHUS.
OCHOBHBIE COOTHOLIECHUS Ul YCIOBHBIX BEPOSITHOCTEH COCTOSHMM MapKOBCKOro mnpouecca. Ouib-
Tpauus MapKOBCKOTO MPOIECca C IBYMsI COCTOSTHUAMH U3 Oenoro nryma. GuiibTpanus MapKOBCKOTO
nporecca ¢ JUCKPETHbIMU COCTOSIHUSAMH U3 0esloro mymMa. YpaBHEHUs (GWIBTPALUU MAPKOBCKOIO
cooOmieHust u3 6enoro myma 1 MapkoBckoil momexu. Cucremsl cBsi3u. Cuctemsl ynpasienus. Cu-
CTEMBI CIIEKEHHUS.

5. dopma NpoMeKyTOYHOI aTTeCTANMH: 3a4CT.
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AHHOTANMA IUCIUILIHHBI
«HUccsienoBanue HeJIMHEMHON TUHAMUKH, XA0THYECKHUX ABJCHUHA U CAMOOPraHM3allMU B pa-
AMO(PU3UIECKHUX CHCTEMAX)

Hanpasienune 03.06.01 ®usuka u acTpoHOMUS
Hanpagaennocts (mpopuab) «Pannodusnxar

1. Jucuummna «MccnenoBanre HEMMHEWHON AMHAMUKH, XaOTUYECKUX SIBJICHUU U camoopra-
HU3ALUU B paInOPU3NYECKUX CUCTEMax» OTHOCUTCS K pa3fielly AUCHUUIUIMHBI IO BBIOOPY Bapu-
aTUBHOM yactu 6soka b1.

2. llensmu ocBOeHUs AUCLUILIMHBI «VIccnenoBanrue HEIUHEHHON JUHAMHKH, Xa0THYECKUX SIB-
JICHUI U caMOOpraHu3aluy B pafuoPpU3NIeCKUX CUCTEMax» B COOTBETCTBUU C OOLIMMHU Iie-
JIIMU OCHOBHOM TTPO(heCCHOHANBHOM 00pa30BaTeIbHOM MPOTrPaMMEBI ITOCIEBY30BCKOTO TPO-
(heccroHaabHOTO 00pa3oBaHUsl (aCITUPAHTYPA) SABIISOTCS:

— U3y4YEHHUE OCHOB TEOPHUH KOJICOAHUI SJIEKTPOHHBIX CUCTEM AUCKPETHOTO BPEMEHHU;
— U3YYEeHHE OCHOBHBIX MOHSATUHN U UACH, CBSI3aHHBIX C NHGOPMAIMOHHBIMHU CBOMCTBAMH H-
HAMHUYECKOTr0 Xa0ca.

3. OOmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISIET 3 3a4eTHBIC equHUILI, 108 gacos.
4. CopepxaHue JUCIUIINHBL:

Tema 1

OCHOBBI TEOPUU OJTHOMEPHBIX TOUEYHBIX OTOOpaKEHUI

Y CTONYMBOCTh COCTOSIHUSL PaBHOBECHS. Y CTOMYMBOCTB IEPUOANYECKUX IBMKEeHUN. HenTpanbHas
ycroituuBocts. CymnepyctoitunBocTb. [lonyycTtoitunBocts. OpOuTHast yctoiunBocTh. CyIIHOCTb
METOJIa TOYEYHbIX OTOOpakeHHi. PyHkius nocnenoBanus. [uarpamma Jlamepes. Ilpocteie u
KpaTHbIE HEMOJBMXKHBIE TOUKU. TeopeMbl Kenurca 1uist mpocToil HEMOABUKHOM TOUKHM M KPATHOTO
LHKJIA.

Tema 2

JluHamuKa TMHEHHOTO HU(POBOTO OCIIILIATOPA

BrinyxaeHHbie KoneOaHus B JIMHEHHOM cucTteMe 1-ro mopsjika Mpu rapMOHUYECKOM BO3/ICHCTBUU.
BoinyxneHHble koneOaHuss B HETUHEHHOW cucTeme 1-ro mopsiika Mpu TapMOHMYECKOM BO3JEH-
CTBHM: METOJMKA aHajIu3a, CIEKTPaJbHbIE XapaKTEPUCTUKH PEAKIMU, HEIMHEHHBIE HCKAKCHUS
TapMOHHYECKOT0 CUTHaja, N30upaTenbHble CBOICTBA HETMHEHHON CUCTEMBI.

Tema 3

Konebanus B TuHENHHOM 1 HETMHEWHON cucTeMe 2-T0 TIopsIKa

VYpaBHeHUs] CBOOOJHBIX KOJIeOaHUI B JMHEHHOW cucTeMe 2-TO MOpsIKa M MX peleHHs B oOIieM
BUJE. XapaKTepUCTUUYECKOE YpaBHEHHE W €ro KOpHH. budypkanuoHHas guarpamma COCTOSHUMN
paBHOBECHsI TMHEHHOM cucTeMbl BTOporo nopsijaka. CBoOoHbIe KosieOaHus B JIMHEHHOH cucteme 2-
ro MopsAKa, KOrja KOpHU XapaKTEpPUCTHYECKOTO0 YPAaBHEHMSI KOMILJIEKCHO CONPSDKEHHBIE, ¢ MOAY-
nem, paBHbIM 1. OGnacts nmapamerpoB. Tum coctostHus paBHOBecHs. TpaeKkTopusi ABHKeHHS. BbI-
HY)XJI€HHbIe KOJeOaHus B JUHEHHON cucTeme 2-To MOopsJKa MPU TAPMOHMYECKOM BO3AEHCTBHH.
VYpaBHeHUs CBOOOJHBIX KOJI€OaHUH B cUCTEME 2-T0 MOPSAIKa ¢ HETMHEHHOCThIO HACBIICHHUS, THIIO-
o0Opa3HOil HeJIMHENHOCThI0. MeToiKa aHamu3a MpoleccoB: pa30ueHNe XapaKTepUCTUKU CyMMaTo-
pa, pa3OueHue MIOCKOCTH COCTOSTHUM, ypaBHEHHUsI TPaHULL 00J1acTei.

KonebGanus B aBTOHOMHO# cucteMe 2-ro MopsJika ¢ HeIMHEWHOCTbIO HachllleHus. budypkannon-
Has Auarpamma rnepuojoB KojeOaHuii. ABTOHOMHas cUCTeMa 2-T0 MOpsJIKa ¢ MUI000pa3Hoil Hemu-
HEWHOCTHI0: YpaBHeHus aBmxeHus B oonactsax I, 11, III. JIBmwkenus ¢ mepuogamu T={1; 2; 3} (ko-
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OpJIMHATHI MHBAPHUAHTHBIX TOUYEK, 001aCTh MapamMeTpoB). BeIHYKIeHHbBIE KOJIeOaHNs B HETMHEHHOM
cUCTEME 2-TO MOpsJiKa IPU TapMOHUYECKOM BO3JICHCTBUM: METOJMKA aHAIM3a, CIIEKTPaJbHbIE Xa-
PaKTEpUCTUKH pEaKIUH, HEJIWHEWHbIE WMCKaXEHHUS TapMOHMYECKOTO0 CHUTHaja, H30MpaTesbHbIC
CBOMCTBA HETUMHECHHOM CHCTEMEL.

Tema 4

CBoOoanbIe KoJieOaHus B IM(PpOBOI pEeKypCUBHOM cucTeMe 1-To mopsiika

Mertoauka aHam3a CBOOOJHBIX KOJIe0aHUH U KoJe0aHHid TPU OCTOSIHHOM BXOAHOM BO3JICHCTBUU
B cucTeMax l-ro mopsaka ¢ yuetoM 3¢ (eKToB KBAaHTOBAHUS MIPU UCIIOJIb30BAHUU LETOYUCICHHOM
apupMeTHKH ¢ GPUKCUPOBAHHOM 3amaToil. CBoOOIHBIE KOJIeOaHus B IIM(POBOIT peKypCHUBHOM CH-
cTeme 1-ro mopsiika, MCHOJb3YIOLIEH eTOUNCICHHYIO apU(METUKY C TIPSIMBIM KOJIOM U OKpYTJie-
HHUEM Pe3yJIbTaTOB CIOXKEHHUS, C yueToM 3P PeKToB KBaHTOBaHUs. KoneOaHus MpH MOCTOSTHHOM
BXOJHOM BO3JICCTBUU B IIU(PPOBOI pEeKypCHUBHOM cucTeMe 1-TO mopsiiKa, HCTIOIB3YIOIICH 1es10-
YHUCIICHHYIO apU(PMETUKY C IPSIMBIM KOJOM M OKPYTJICHHEM PE3yJIbTaTOB CIOKEHUS, C y4eTOM 3 (-
(eKTOB KBaHTOBaHUSI.

Tema 5

BriHyx)aeHHBIX KOJ€OaHUI B HEJIMHEHMHBIX CUCTEMaX 1-TO U 2-T0 MOPSIKOB

Meton pacdera 1 aHallM3a BHIHYKJICHHBIX KOJICOaHU B HETMHEMHBIX CUCTeMax 1-ro u 2-ro nopsi-
KOB IIPY TaApMOHUYECKOM BO3JICHCTBUU ¢ y4ueToM 3(pdekToB kBaHTOBaHM. CIIEKTpaIbHBIC XapaKTe-
PUCTUKH peakiuu. HennHelHbIe HCKaXKeHHS TapMOHUYECKOTO curHaia. M30uparenbHbie CBOHCTBA
HEJTMHEHHOMN cUcTeMBbl. BhIHY X I€HHBIE KOJICOaHUsI B HEJIMHEHHOM cucTeme 1-ro mopsiaka rnpu rap-
MOHHYECKOM BO3ACHCTBHUH ¢ yueToM 3((HEeKTOB KBAHTOBAHHUS: METOJI pacueTa, CIIEeKTPaIbHbIE Xa-
PaKTEPUCTUKH PEAKIINHU, HETUHEHHBIC NCKAKCHHSI TApPMOHUYECKOTO CUTHAJIA, H30UpaTEIIbHBIC
CBOMCTBA HEIMHEHHOMN crcTeMbl. BoIHyKIeHHbIC KOIeOaHUsI B HEIMHEHHOW CUCTEME 2-TO TOpsAKa
IIPY TAPMOHUYECKOM BO3JICHCTBHH ¢ y4eTOM 3(h(PEKTOB KBAHTOBAHHUS: METOJI PacyeTa, CIIEKTPaIh-
HBIE XapaKTePUCTUKHU PEaKIUHU, HEIIMHCHHBIC NCKAKCHHSI TApMOHUYECKOTO CUTHAJIA, U30UpaTeb-
HbIC CBOMCTBA HEITMHEHHON CHCTEMEL.

Tema 6

JluHamMuueckuii Xaoc, Kak HOCUTENb MU Niepeaade nHhopMauu

HapaMCTpBI HOpr}IKa " BO3MOXHOCTH KOHeqHOMCpHOFO OITHUCAaHUS CIIOXKHBIX O6’BGKTOB. HOTCHIII/I-
aJIbHBIE IOCTOMHCTBA JMHAMUYECKOTO Xaoca, Kak HOCUTeNs mpu nepenade nngopmaruu. CBoiicTBa
JTUHAMHYECKOTO Xa0Ca, BRITEKAIOIIUE M3 KJIACCHUECKOM Teopun cBs3u. [Ipon3BoacTBO HHPOPMAITIT
B cucTeMax ¢ xaocoM. CHMBOJIbHASI TUHAMUKA U HHPOpMAITHSL.

Tema 7
XaoTudeckas CHHXpOHM3aIs. Pa3aenenne XxaoTHueCKuX CUTHAJIOB
XaoTuyeckass CHHXpOHHU3alUs. Xa0THYECKass CHHXPOHHU3ALUS IBYMEPHBIX JUHAMUYECKUX CUCTEM.

Nudopmannonnsiii noaxos. Pa3aenenne XxaoTHUECKUX CUTHANIOB.

5. dopMa NpoOMe:KYTOUYHOM ATTECTALMM . 3aUET.
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AHHOTAIMA TUCHUILIHHBI
«HccaengoBanue (l).]IIORTya].[I/IOHHBIX nmpouecCoB B COCPEAOTOUYCHHBIX H pacnpeacjeHHbIX CTO-
XaCTHYECCKHUX CUCTEMAX)»

Hanpasienune 03.06.01 ®usuka u acTpoHOMUS
Hanpagaennocts (mpopuib) «Pannodusnxar

1. Jucuummnza «VccnenoBanue (QIIIOKTyallMOHHBIX MPOIECCOB B COCPENOTOYEHHBIX M pac-
Ipe/IeIeHHBIX CTOXaCTHYECKHX CUCTEMax» OTHOCHTCS K pa3Jielly AUCIMIUIMHBI 110 BBIOOpPY Ba-
puatuBHOM yactu 6s0Ka b1.

2. llenssMu oCBOEHMS JUCLUILIMHBI SIBJISIOTCS:
— OBJIAJICHUE METOJMKAMU MCCIIEAOBAHMS (QIIFOKTYAIlMOHHBIX IPOIIECCOB Ha BBIXOJE PaJHO-
TEXHUUYECKUX CHUCTEM, OTIMCHIBAEMBIX CTOXAaCTHYCCKUMU U HepeHIMATbHBIMA YPaBHEHU -
MH;
— U3YYEHUE CTATUCTUYECKUX XAPAKTEPUCTHUK YCTPOUCTB U CHCTEM B YCIIOBHSX CIIyYailHBIX
BO3JICUCTBUIA.

3. OOwas TpyA0eMKOCTh TUCHUIUIMHBI COCTaBIISIET 4 3aueTHbIe eqUHUIBI, 144 gaca.
4. CopneprkaHue TUCIUTUIHHBIL:

Tema 1. YpaBaenne ®@okkepa-Ilinanka-Koamoroposa. Cesa3b ¢ nuddepeHuajibHbIiM ypas-
HEHUEM CJIYyYailHOro mpouecca.

Beenenue B aucuurminHy. OOIue MOJIOXKEHUS U OMPEIENICHUs CTOXaCTHMYECKUX CHCTEM. 3ajauu
aHaJIM3a U CUHTE3a B TEOPUU U MPAKTHKE CTOXACTHUECKUX CUCTeM. MaTeMaTH4YecKoe OMUcaHue 1ie-
meld U CUCTeM NpU BO3ACUCTBUU CIydalHBIX mporeccoB. uddepeHnnanbHble CTOXaCTUYECKUE
ypaBHeHHUs. Pa3HOCTHBIE CTOXAacTHYECKUE ypaBHEHUs.. YpaBHeHHe KoiMoropoBa njisi HEMpepbIB-
HBIX MapKoBckuX mporeccoB. Koadduiment cHoca u koapdunuent nudpdysun. YpaBuenune Ook-
kepa-IInanka-Konmoroposa. Csi3p ¢ aud@epeHnnaibHbIM ypaBHEHUEM CIydailHOTO Mpoliecca.
3ajaya o MIOTHOCTHU BEPOSTHOCTH mepexonaa. Monenu ciydailHeIX Bo3aeHcTBUN. benblil mym, BU-
HEPOBCKHM IpoIieCC.

Tema 2. 3agaua o noctuskennu rpanuu. Ilpoueccsl ¢ moromammei U orpaxkawueil rpaHu-
nei.

3amaua o goctwkenun rpanuil. [Iporeccs ¢ mornomiaromeit rpanuiei. [Ipomecckl ¢ oTpaxaromei
rpanuiiedl. 3ajaya o JOCTHKEHUH (PMKCUPOBAHHOW TpaHMIBI. 3ajadya O JOCTHKCHHH TOJBHKHOU
rpanunbl. CpeHee BpeMsl JOCTHXKEHUS TPaHULIbI. BeposTHOCTh TOCTHKEHUS I'paHuUllbl 3a (UKCH-
POBaHHOE BpeEMs.

Tema 3. ®IOKTyallHOHHBIE NPOLECCH] HA BHIXO0/E JINHEHHBIX Henel 1-ro u 2-ro nopsiAKa npu

Bosaeiicteun BI'III.

@JIIIOKTYallMOHHBIE MTPOLIECCHl HA BBIXO/E JIMHEHHBIX Liened 1-To u 2-To nopsaaka npu BO3AEHCTBUN
BI'lll. BozneiictBue myma Ha RC mens. BozneiicTBue mryma Ha mapajuieNbHBIA KOJIeOATEIbHBINA
KOHTYp. 3aBUCUMOCTb MaT€MaTU4YECKOr0 OKUIAHHS OT BPEMEHU. 3aBUCUMOCTb AUCIIEPCUU OT Bpe-
MEeHHU. YpaBHeHHe JlaHxkeBeHa.

Tema 4. ®aoKTYannu aMIVIMTY/AbI U Ga3bl KOJIe0aHUI CUTHAJIA HA BbIX0/e reHepaTopa Ban-
aep-Ioas.

@IIoKTyaluy aMIUIATY A6l U (pa3bl kKoseOaHuil cUrHana Ha BeIxojie reHepaTopa Ban-nep-Iloms.
MSrKHii ¥ J)KEeCTKUI pesKuMBbl BO30YKIeHHUs. YKOPOUECHHBIE ypaBHEHHs reHeparopa Ban-nep-Tlos.
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[Tepexoanblit pexxuM. Y CTaHOBUBIIMICS pexuM. [ITOTHOCTE pacnpeneneHus aMIIMTy bl BBIXOI-
Horo curHana. [InotHocTs pacnpeneneHus ¢asbl.

Tema 5. Cunxponusanus reneparopa Ban-gep-IloJst npn HaTU4YNK HIyMOB.
Cunxponuszanus reaeparopa Ban-nep-Ilossa npu Hanuuuu nryMoB. CTOXaCTHYECKOE YPaBHEHHE
cunxpoHusauuu. [lepexon k ypasHenuro @okkepa-Ilnanka-Koamoroposa. InotHOCTS pacnpene-
JIeHUs OIMOKH cuHXpoHu3auu. CpeHee BpeMs 110 CpblBa CHHXPOHU3ALMK. BeposTHOCTH cpbiBa
CHHXPOHH3AINHU 32 GPUKCHPOBAHHOE BPEMSI

Tema 6. ®a3oBasi aBTONOACTPONKA YACTOTHI N0/ BO3/1eliCTBHEM IIIYMOB.

da3oBas aBTOIOCTPOHKA YaCTOTHI 1o Bo3aciicTBUeM nymoB. Cuctema OAITY GechunbrpoBasi.
Cuctema ®AIIY ¢ nponopimoHansHO-uHTErpupyonmm ¢puiasrpoM. Cucrema @AITY ¢ nuzoapom-
HBbIM 3BeHOM. CUMBOJIMYECKOE CTOXacTHYeCcKoe ypaBHeHHUE. [lepexon k ypaBHeHuto Dokkepa-
[Tnanka-Kommoroposa. [LnoTHOCTE pactipenencHus Gpa3zoBoii ommbku. CpenHee BpeMst 10 CpbiBa
ciexeHus. BeposTHOCTh cpbiBa 32 GUKCUPOBAHHOE BPEMsI

Tema 7. CpbIB ciie:keHHsl B cJeasimux cucremax npu Bosaeiicrsun I

CpsIB ciexxeHust B ciefsamux cucremax npu Bozzaerictsun BI'TI. KBazunenpepriBHast croxacTuue-
CKasi MOJIEJIb CUCTEMBI CIEKEHUS C aCTaTU3MOM 1-T0 nopsaka. KBazuHenpepbeiBHas CTOXacTUYECKas
MOJIETIb CHUCTEMBl CJIEKEHHUsl C actaTusMoMm 2-ro mnopsanka. llepexon k ypaBHenuro Doxkepa-
ITnanka-Konmoroposa. IlnoTHOCTh pacnipenenenus omubku ciaexxenus. CpeaHee BpeMs /10 CpbiBa
ciexxeHusi. BeposTHOCTH cpbiBa 3a pukcupoBaHHOe Bpems. Cucrema ciiexeHus mo aainbHoctu. Cu-
CTEMa CJIEKEHUA 110 cKkopocTu. Crucrema ciieXeHHs 110 YIVIOBBIM KOOPIUHATaM.

5. @®@opMa NpoMe:KYTOYHOI aTTeCTALMM . 32YET.
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AHHOTALUSA AMCHUILINHBI
«PacnpocTpaHeHne paaMoOBOJIH B HEOJHOPOAHBIX CpeAax»

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpagaennoctsb (mpoduib) «Pangnoduzukar

1. Jucuurmumna «PacnpocTpaHeHue pajivoBOJIH B HEOJHOPOJIHBIX CPeIax» OTHOCUTCS K pas-
JIey TUCHUILTMHBI 110 BBIOOPY BapraTUBHOM yacTu Ojoka b1.

2. Lenbio OCBOCHMS AMCLUILIMHBI SBIISCTCS 03HAKOMJICHHE 00Y4aeMBbIX C COBPEMEHHBIMHU Me-
TOAAMU OIMCAHMS INPOLECCOB BIIMAHUA PA3JIMUYHBIX CPEJ HAa IAapaMeTpbl pPaJluOU3IIy4CHUS
JUIsL TajIbHEHIIETo NCTI0Ib30BAaHUS 3TUX METOAOB B HAYYHOU paboTe M Ha MPAKTUKE.

3. OOmas Tpy10eMKOCTh TUCIHMIUIMHBI COCTaBIsIeT 4 3aueTHbIe eANHULBL, 144 daca.
4. CopepxaHue JUCIUILINHBL:

1. Beeoenue.

[Mpeamer u 3amaun Kypca. 3eMHas aTMocdepa Kak mpuMep HEOAHOPOIHOI cpenbl. CTpoeHne
armocdepsl. Kitaccudukanms cioes.

2. Knaccugpukayus nHeoOnopoonwvix cped. OcHoGHble MemoObl ONUCAHUA B0JIHOBBIX NPO-
Ueccos 6 PecyapHBIX CHIIOUWIHBIX CPEOax.

BosHOBOE ypaBHEHHE Ui HEOTHOPOAHBIX cpeil. PelieHue BOJHOBOIO ypaBHEHHUS! B IPUOIIH-
’KEHHU reoMeTpuyeckoi ontuku. [TnockocnoncTas u chepruyecKy CIIOUCTasi MO Cpeabl. Bupl
Tponochepuoii peppakuuu. Pedpakmus B nonocdepe. Tpaekropus ryda 6e3 ydera BIUSHUS Mar-
HUTHOTO 1011 3eMiii. BiustHue MarHuTHOTO OIS 3€MITH Ha paclipoCTpaHeHHEe ParOBOIIH.

3. Pacnpocmpanenue paouo6on 6 cCniouiHbIX CJIy4ailHO HEOOHOPOOHBIX CPeOax.

BosiHOBOE ypaBHEHUWE 151 CIUIOIIHOM CIy4YailHO HEOJAHOPOAHOM cpeabl. PaccesHue BONH B
ciyyanHoi cruiomHou cpene. @opmyita bpykepa-I'opnoHa. MeToasl MOAEIMPOBaHUS PacpoCTpa-
HEHUs PaJIMOBOJIH B TypOyJIeHTHOM atMocdepe B ciydae cinadbix daykryaruit. [Ipubmokenne Poi-
ToBa. CTaTUCTHYECKUE XAPaKTEPUCTUKH YpoBHA U ¢a3bl. CuibHble Quykryanuu. [Tapabomnueckoe
ypaBuenue. Meton [Mtolirenca-Kupxroda. [Ipubmmkenue pazoBoro s3xpana.

4. Pacnpocmpanenue paouosoii 6 OUCKPEMHbBIX CYUAHO-HE0OHOPOOHBIX CPeOax.

B3anmopencTerue U3ily4eHus ¢ OTIEIbHBIM pacceuBaresieM. PaccesHue BOJIH Ha COBOKYITHO-
ctu yacTull. PagnonokanuonHoe cedenue paccessuus. CpeHsas MOIIMHOCT paccessHHOro noiis. Pas-
JMYHBIE TPUOIDKEHUS paccesHus. BpemeHHas, MpocTpaHCTBEHHAs U YaCTOTHAsE KOppesus pac-
CESTHHOTO MOJIA B pa3pekeHHOM obiake 4acTtull. OCHOBHBIE IMOJIOKEHHS] TEOPUHU MHOTOKPATHOIO
paccesHUs B JUCKPETHBIX CIIy4allHO-HEOJHOPOAHBIX cpenax. /luarpamMHas TexHuka. Pasnuunbie
npubmpkenus. Teopus @onau - TBepckoro. OCHOBHBIE MOJOXKEHHUS TEOPUU MEPEHOCA U3ITYUCHHUS.
CBs13b ¢ TEOpHENH MHOTOKPATHOTO pacCesHUS.

5. ®opMa NpoMeKYTOYHON aTTeCTAllMU: 3a4eT.
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AHHOTAUHMA AUCHUTIMHBI
«KoMmnbroTepHoe MoiesinpoBaHue paauogpu3nyecKnx MpoueccoB»

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpagaennoctsb (mpoduib) «Pangnoduszukar

1. Jucuumumza «KomnbroTepHoe MOAEIMPOBaHUE PAgO(U3NYECKUX POLIECCOB» OTHOCUTCS
K pasJeny TUCHMIUIMHBI [0 BEIOOPY BapHaTUBHOM yacT 010ka b1.

2. lenpio ocBoeHust AUCUUIUIMHBI «KOMITbIOTEpHOE MOAETHPOBAHUE PATUO(PU3MUECKUX MPO-
LIECCOB» B COOTBETCTBHH C OOIIMMHU LIEJISIMU OCHOBHOM MpodeccnoHanbHOi 00pa3oBaTeb-
HOM MPOTrpaMMBbl MOCIEBY30BCKOTO MPO(ECCHOHATBHOTO 00pa30BaHusl (acCMpaHTypa) sBis-
eTcsl yriryOJeHne 3HaHui B 00J1aCTH MPUKIAAHON CTATUCTUKU, B YACTHOCTH B pa3feliax:

e  MareMaTH4ecKas TeOpUs SKCIIEPUMEHTA,

®  MaTeMaTH4ecKOoe MOJICIHPOBAHUE MPOIIECCOB,
®  METOJbI ONITUMU3ALINH,

e  MHOTOMEpHbIH (haKTOPHBII aHATIH3.

3. OO0was TpyA0eMKOCTh IUCIUIUIMHBI COCTaBIsIeT 4 3a4eTHbIC equHuUIbl, 144 yaca.
4. ConeprkaHue TUCIUIUIHHBIL:

Tema Ne 1: IlmanupoBaHu€ SKCIIEPUMEHTA
— IlaccuBHBIN 3KCIIEPUMEHT
— Kpurepun onTuManbHOCTH IJIaHA S3KCIIEPUMEHTA
— IlnaHbl 3KCHIEpUMEHTOB
— Ilmansl nepBoro nopsaka
— Ilmansl BTOpOro nopsaka
— IlnaHbl TpeThEro MopsaKa
— KomOuHMpOBaHHBIE TIIAHBI
Tema Ne 2: OnTuMmu3anus MOJENEH MpoLeccoB
— O nomobuu CTaTUCTUYECKUX MOenen
— OpHomapaMeTpu4ecKue 3a1auu
— Metoa KpyTOro BOCXOXKICHUS
— Meron cumIekcos
— MmHoronapameTpuyeckue 3a1a4u
— MaremaTtudeckoe mporpaMMHpPOBAHUE
— O00061IeHHBIC TapaMeTPhl ONTUMHU3AITTT
— Meroasl Teopuu urp
Tema Ne 3: @akTOpHBINA aHATIA3
— ®akTopHBIE MOJIEIN
— ®akTopHast MO C OPTOTOHATBHBIMH MPOCTHIMH (PaKTOpPAMH
— Pemenue ypaBHeHM
— Yucno mpocThix GpakTopoB
— ®axkTopHas MOJIeb C KOPPETUPOBAHHBIMU MTPOCTHIMU (DaKTOpaAMH
— LleHTpOuIHBINA METO
— OueHka HHAUBUAYATbHBIX 3HAUEHUH TMPOCTHIX (PAKTOPOB
Tema Ne 4: CoBpeMeHHBIE YHCIICHHBIE METO/IbI ONITUMHU3AIIUN
— [T'eHeTnueckue anropuTMbl
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— DOBOJIIOLMOHHBIE AITOPUTMBI
— AJNTOpUTMBI YUCJIICHHOW ONTUMHU3AINHN HEIIMHEHHBIX O0BEKTOB

5. dopma NpoMeKyTOYHOI aTTeCTANMH: 3a4CT.
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