INPOI'PAMMA - MUHUMYM
KaHJUJATCKOT0 3K3aMeHa 1o Kypey «Mceropus u ¢puitocopus Haykm»
«Duitocodusi eCTECTBEHHBIX HAYK»

Beenenne

[IporpaMMa KaHIUAATCKOTO JK3aMeHa Mo Kypcy "®dumocoduss Hayku" paspaboTaHa mjisi aclUpaHTOB U
coucKaTesiell BceX Hay4yHbIX CIIELUaIbHOCTEH.

IIporpamma paspaborana Mucturyrom ¢umocopun PAH mpu yuyactuu Beaymumx crenuamuctoB uz MI'Y,
CIiery, MMEuT, PAMH, MI'TTY, MMA u psina Ipyrux yHUBEPCHTETOB.

Bce charomyie 3TOT 3K3aMeH TOJHKHBI OCBOMTH cojepkanue nepBoit gactu IIporpammer "OcHOBBI (umocoduu
Hayku", a TaKkKe BTOPYI dYacTu [Iporpammbl, BBIOMpas Te pa3leNbl, KOTOphle OTHOCATCS K OTpacid HayK HX
CHeTraTn3aIH.

YACTD 1
OcHoBbI pustocopuu HaAyKH

1. Hayka B KyJbType COBpeMEHHOI IUBHJIU3AIUU

TpaauuuOHATUCTCKUN U TEXHOTCHHBIH THITBI IUBHIM3AIMOHHOTO PA3BUTHS U HX Oa3KCHbBIC LIeHHOCTH. LIeHHOCTh
HAYYHOH parmoHaIbHOCTH.

Hayka u ¢unocodpus. Hayka u uckycctBo. Poinb Haykn B COBPEMEHHOM 00pa30BaHHU U (HOPMUPOBAHUH
mnuHOoCTH. DYHKIIMU HAYKH B )KU3HU 001IecTBa (HayKa KaKk MUPOBO33peHHE, KaK IPOU3BOAUTEIbHAS U COUABLHASI CHIIA).

2. Bo3HUKHOBEeHUE HAYKN W OCHOBHBIE CTAIUM €€ HCTOPHUYECKOH IBOIIOINHU

IIpennayka M Hayka B COOCTBEHHOM CMBICIE ciioBa. [IBe cTpaTeruu TOPOXKICHHs 3HAHWNA: 000OIICHHE
MPAaKTUIECKOTO OMbITa U KOHCTPYHUPOBAHUE TEOPETUUECKUX MOjENeH, 00eCIeYrBAONINX BBIXOJ] 32 PAMKH HAJTUYHBIX
HUCTOPUYECKH CIOKHUBINUXCS (POPM MPOMU3BOICTBA M OOBIICHHOTO OTIBITA.

KynbTypa aHTHYHOTO TOJHMCAa M CTAaHOBJICHHE TEPBBIX (HOpPM TEOpeTHYeCKOW Haykh. AHTHYHAS JIOTHKA W
MaTeMaTHka. Pa3BuTue JIOrnuecKuxX HOpM Hay4HOT'O MBIIUIEHHUS M OpraHu3aluil HAyKU B CPEJHEBEKOBBIX YHUBEPCUTETAX.
Posib XpUCTHAHCKON TEOJOTHH B M3MEHEHHMH CO3epIATEIbHON MO3UIMN YUYEHOTO: YeJIOBEK TBOPEI[ C MAJIICHHKOW OYKBBI;
MaHUITY SIS C TPUPOIHBIMUA 00bEKTAMH — AIXMMHUSI, aCTPOJIOTHSI, Marusl. 3armajHas 1 BOCTOUHAasI CpeJHEBEKOBas HayKa.

CraHOBJICHHE OIBITHON HAYKH B HOBOEBPOIEHCKON KysbType. @OpMHUpPOBAHKE HUIICAIOB MATEMAaTU3UPOBAHHOTO
W ONBITHOTO 3HaHWS: OKchopiackas mkona, Pomkep Bokon, Ywumbsim Oxkam. [Ipearmocbuiku BO3HUKHOBEHHS
9KCIIEPUMEHTAIBHOIO METO/1a M €r0 COEMHEHUs C MaTeMaTUYeCKUM onucanueM npupojsl. . [Nanuneit, @pencuc bakon,
P. Jlekapt. MupoBo33peHueckas posib HayKH B HOBOEBPOIEHCKON KyibType. COLMOKYJIbTYpHBIE MPEINOCHUIKH
BO3HUKHOBEHUS KCIEPUMEHTAILHOTO METO/1a U €r0 COeIMHEHUS C MAaTEMaTHUYECKUM OIMCAHUEM IPUPO/IbL.

dopmupoBaHHE HAyKH Kak HOpO(ECCHOHATBHOW  [CATENBHOCTH. BO3HHMKHOBEHHE IUCHUILIMHAPHO-
OpraHu30BaHHON Hayku. TexHoJornyeckue MpuMeHeHus: Hayku. @opMUpOBaHHE TEXHUYECKUX HaYK.

CraHOBJIEHUE COLMATIBLHBIX U TYMaHUTAPHBIX HAyK. MUPOBO33pEHUYECKUE OCHOBAHUS COLUATILHO-UCTOPHUYECKOTO
HCCIICIOBAHUS.

3. CTpyKTYypa HAay4YHOI0 3HAHUS

HaydHoe 3HaHHMe Kak CIIOKHAs pa3BHBAIOIIAsCS cHcTeMa. MHorooOpaswe THUIIOB HAyYHOTO 3HAHUSL.
OMIHUPUIECKUH U TEOPETHUECKUI YPOBHHU, KPUTEPHH UX pasznnueHus. OCOOCHHOCTH SMIHPHIECKOTO U TEOPETHIECKOTO
SI3bIKA HAYKH.

Cmpykmypa smnupudecko2o 3HanusA. OKCIEpUMEHT u HaOmonenne. CiydallHBIE W CHCTEMAaTHYCCKHE
Habmronenust. [IpuMeHeHne ecTeCTBEHHbIX 00BEKTOB B (PyHKIMH NPHOOPOB B CUCTEMATHUYECKOM HaOtoqeHuu. JJaHHbIe
HaOJFOACHNS KaK THIT AMIUPHYCCKOTO 3HAHMSA. DMITUPHYCCKUE 3aBHCHMOCTH W IMITHpHYecKkre (akThl. [Iporenypsr
(opmupoanus ¢paxta. [Ipobdiema TeopeTHUECKOI HArPyKEHHOCTH (paKTa.

Cmpykmypei meopemuuecko2o 3Hanus. [IepBUYHBIC TCOPETUYCCKHE MOJCIH W 3aKOHBL. Pa3BHTas Teopws.
TeopeTnueckre MOAENIN Kak 3JIEMEHT BHYTPEHHEH OpraHW3aIly TeopuH. OTpaHMYCHHOCTh THIOTETHKO-/ETyKTHBHOM
KOHIICTIIINM TEOPETHYECKMX 3HAHWH. PONb KOHCTPYKTHBHBIX METOJOB B JEIYyKTHBHOM pa3BEPTHIBAHUU TCOPUH.
Pa3BepThIBaHE TeOpHHU Kak Mporecca perreHns 3a1ad. [lapagurmanbasie 00pasipl perieHns 3a/1ad B COCTaBe TCOPHH.
[TpoGnems! renesuca oOpas3noB. MareMaTH3aIUs TEOPETUIESCKOTO 3HAHUS. BUABl MHTEpHpEeTari MaTeMaTHIECKOTO
anmnapara TeOpHH.



Ocnosanusn nayku. CTpyKTypa oOcHOBaHWU. Mpieansl W HOPMBI HMCCIEIOBAaHUS W HMX COLMOKYJIbTypHAast
pa3mepHOCTb. CHcTeMa MIealloB U HOPM KakK cXeMa METOAa AEATEIbHOCTH.

Hayunas xaptuna mupa. Mcropuueckue Gopmbl HaydHOW KapTUHBI MUpa. DYHKIMHM HAYYHOM KapTHHBI MHpa
(kapTHHA MHpa KaK OHTOJIOTHS, Kak (hopMa CHCTEeMAaTH3aI[MK 3HAHUS, KaK HCCIICJOBATEIbCKasl IPOrpaMMa).

OrnepanroHaibHbIe OCHOBaHMS HAy4YHOW KapTWHbI Mupa. OTHOIIEHHE OHTOJOTHYECKHX ITOCTYJIATOB HAyKH K
MHUPOBO33PEHUYECKUM JOMUHAHTAM KyJbTYpBI.

®dunocodekre ocHOBaHUS HaykH. Poib Guiocockux uael u MPUHIMIIOB B 00O0OCHOBAHWN HAYYHOTO 3HAHMSI.
Odunocodekre uaen Kak IBPUCTHKA HAYIHOTO Torcka. Dunocopckoe 000CHOBaHNE KaK YCIOBUE BKIIOUCHHS HAYYHBIX
3HAHUH B KyJIbTYpY.

4. lnnaMuKa HAYKH KaK MpoIecc MOPoKIeHNs HOBOTO 3HAHUS

Hcropuyeckast '3MEHUYMBOCTb MEXaHU3MOB ITOPOKIECHHS HAYYHOTO 3HaHMs. B3anMoselicTBre OCHOBaHUI HayKH
U OIIBITa KaK HAYalbHBIN 3TAll CTAHOBJIEHHS HOBOI AucmHIUTHHEL [Ipobrema kimaccupuxanum. O6paTHOE BO3/ACHCTBHE
IMIHUPUYECKNX (PAKTOB HA OCHOBAHUS HAYKH.

DopMUPOBaHUE NIEPBUYHBIX TEOPETUUECKUX MOJENEH U 3aKOHOB. 'POib aHAIOTUI B TEOPETUUECKOM IIOUCKE.
ITpomemyps! 000CHOBAHHS TEOPETHUECKUX 3HAHUHN. B3alMOCBS3b JTOTHKH OTKPBITHS 1 JTOTUKH 000CHOBAaHMSA. MeXaHH3MBI
Pa3BUTHs HAyYHBIX MTOHATHH.

CraHOBICHHE pa3BUTON Hay4HOH Teopun. Kiaccudaeckuil 1 HeKIaCCHIECKUH BApHAHTHI (JOPMHUPOBAHUS TCOPUHL.
I'ene3uc 0Opa3LOB pemeHns 3a1au.

[Tpo6nemusle cuTyannu B Hayke. [lepepacTanue 9acTHBIX 3a7a4 B poOsieMbl. Pa3BuTHe OCHOBAaHMI HAyKH MOX
BJIUSTHUEM HOBBIX TEOPUil.

[Ipobnema BKIIFOUCHHST HOBBIX TEOPETHUECKUX TIPEACTABICHUH B KyJIbTYpY.

5. Hay4Hble TPaguuy U HAYYHbIE PeBOMIONNH. THIIBI HAYYHOH PAOHATBLHOCTH

B3aumoneiictBue Tpaguuuid M BO3HMKHOBEHHME HOBOrO 3HaHMs. HayuHble peBOIIOLMU Kak IepecTpoiika
ocHOBaHWH Haykd. [IpoOieMbl THTIOJOTMM HAYYHBIX PEBONIONMH. BHYTpUAMCIUIUIMHAPHBIE MEXaHU3MbI HAyYHBIX
peBomonuii. MeKIUCIUITHHAPHBIC B3aUMOJCHCTBUS U "MapaurMaibHble MPUBUBKH" Kak (DAKTOp PEBOJFOIMMOHHBIX
npeoOpazoBanmii B Hayke. COIMOKYJIBTYpHBIE MPEINOCBUIKH TIIOOANBHBIX HAayYHBIX peBoironuid. [lepectpoiika
OCHOBAaHMU HAyKH M HW3MEHEHHE CMBICIIOB MHUPOBO33PEHUECKHX YHHBEpCAIMH KyJIbTYphl. [IporHocTHdeckas poib
(unocodcekoro 3Hanus. Puitocopust Kak reHepalys KaTeropualbHbIX CTPYKTYP, HEOOXOAUMBIX JUIsl OCBOEHHSI HOBBIX
TUTIOB CUCTEMHBIX O0OBEKTOB.

Hayunble peBosoniun Kak Touku oudypkanuu B pa3BuTiu 3HaHus. HenuueldHocTh pocta 3HaHui. CeleKTrBHas
POJb KYJABTYPHBIX TPAIUIMNA B BEIOOpPE CTpaTernii HAay4HOro pa3BuTHs. [IpobieMa NoTeHIINaILHO BO3MOYKHBIX UCTOPUH
HaYKH.

['mobanpHBIC PEBONIONMM W THUIBI HAy4YHOH palMOHAIBHOCTH. lIcTOpWdYeckas CMEHa THIIOB Hay4YHOH
PaIMOHATBHOCTHU: KITACCHUECKasl, HEKJIacCHYecKasl, TOCTHEKIAcCHIecKasi HayKa.

6. Oco0eHHOCTH COBPEMEHHOI0 3Tana paspuTus Hayku. IlepcrnekTHBBI HAYYHO-TEXHHYECKOI0 Nporpecca

I'maBHBIC  XapaKTEPHUCTHKH COBPEMEHHOM, TOCTHEKJIaccHueckoi Haykn. COBpEeMEHHbBIE IIPOLECCHI
muddeperHnnanu U uHTErpannd HaykK. CBs3b JAMCHUIUTMHAPHBIX M IPOOJIEMHO-OPHEHTUPOBAHHBIX HCCICIOBAHUN.
OcBoeHMe caMOpa3BUBAIONINXCS ""CHHEPreTHYECKUX ' CHCTEM M HOBBIE CTPATETMH HAYyYHOTO MOWCKA. Poib HeIMHEWHOM
JUHAMHUKNA U CHHEPTETHKH B Pa3BUTHU COBPEMEHHBIX MPEICTABICHHNH 00 MCTOPUYECKH Pa3BHBAIOMIMXCS CHCTEMaXx.
['mo0aBHBI 2BOJIOIIMOHU3M KaK CHHTE3 JBOJIONMOHHOTO M CHCTEMHOTO TOJIXOJOB. ['J1I00aJbHBIN IBONIOHOHAZM H
COBpEeMEHHas Hay4yHas KapTHHa Mupa. COMmKeHHe HJealoB ECTECTBCHHOHAYYHOTO M COIHAIBbHO-TYMaHHTapHOTO
no3Hanusi. OCMBICIIEHHUE CBSI3€H COIMAIbHBIX U BHYTPUHAYYHbIX IEHHOCTEH KaK yCIOBUE COBPEMEHHOTO Pa3BUTHUS HAYKH.
BkiroueHne commanbHBIX IIEHHOCTEH B IPOIECC BBIOOpa CTpaTEerHil MCCIEIOBATENBCKON AeATeNbHOCTH. Pacmmpenue
sTOoca Hayku. HoBbIe sTHUecKre MpobaeMsl HaykH B KoHIE XX croierus. [IpobieMa ryMaHNTapHOTO KOHTPOINS B HAyKe
1 BBICOKMX TEXHOJIOTHSAX. DKOJIOTMYECKAss U COLMAIbHO-TYMAaHUTApHAs HKCIEPTHU3a HAYyYHO-TEXHUYECKUX IPOEKTOB.
Kpusnc npeana eHHOCTHO-HEUTPATBHOTO HCCICAOBAHUS U NpoOIeMa MACATOTM3MPOBAHHOM HAayKH. DKOJIOTHYECKas
oTuKa u ee ¢umiocodckue ocHoBanus. dunocodpust pycckoro xocmusma u yueHue B.M. Bepuanckoro o Ouocdepe,
TexHochepe 1 Hoochepe. [IpodiemMbl SKOTOrHIECKON 3THKH B COBpeMEHHOI 3amanHoi ¢unocoduu (b. Kammxkor, O.
Jleononba, P. ATTduibm).

ITocTHeknaccuyeckass Hayka M M3MEHEHHE MHPOBO33PEHUYECKMX YCTAHOBOK TEXHOTMCHHOM IMBUJIM3ALMU.
CroumeHTH3M U aHTHCIHEHTH3M. Hayka m mapanayka. ITonmck HOBOTO THIA IMBMIM3AIIMOHHOTO Pa3BHTHS M HOBEIC
(yHKIMN HayKd B KyJapType. Hay4Has paunoHanbHOCTH W Ipobiema Juanora KyiabTyp. Poilb Hayku B IpPEOJOTeHUHN
COBPEMEHHBIX TII00AIBHBIX KPHU3HCOB.



7. Hayka kak couHa/JbHbIi HHCTUTYT

PaznuuHble TOAXOMBI K  ONPEACTICHUIO CONMAIBHOTO WHCTUTYTa Hayku. Vcropuueckoe pa3BUTHE
MHCTHTYIHOHAJBHBIX (POPM HAyYHOU JesTenbHOCTH. HaydHble coobImecTBa U MX HCTOPUYECKUE THITHI (peciryOnKa yue-
HBIX 17 Beka, HayuyHble COOOINECTBA JIMOXHM JUCIHUIUIMHAPHO OpPraHWU30BaHHOW Haykd; (HOpMHpOBaHUE
MEXIUCIUIUIMHAPHBIX CcOO0IIeCTB Hayku XX cronetus). Haywnble 1mkonbsl. [loAroToBka HaydHBIX —KaJIpoB.
Vcropuyeckoe pa3BUTHE CHOCOOOB TPAHCIALUHM HAayYHBIX 3HAHHH (OT PYKONHCHBIX H3JaHUH JO0 COBPEMEHHOTO
KommbloTepa). Kommprorepusanus HayKH U €€ COIMalbHble mociencTBus. Hayka um skoHomuka. Hayka u BiacTs.
[TpoGiiemMa CeKpeTHOCTH M 3aKPBITOCTH HAYYHBIX UCCIe 0BaHuil. [Ipobiema rocy1apcTBeHHOTO PEryINPOBAHIS HAYKH.

PeKOMeHZ[yeMaﬂ OCHOBHAas1 qUuTeparypa:

1. M. Bebep. N30pannbie npousseacHus. M.: [Iporpece, 1990 r.

2. B.H. Bepnanckuii. Pazmbliinenns narypanucra. Hayunas Mbicib kak IutanetapHoe ssiaenue. M.: Hayka, 1978
T.

3. I'moGanbHbIe MPOOIEMBI M 00IIIeUeI0BeYecKre IeHHOCTH. [lep. ¢ anri. u ¢ppaniy3. M.: [Iporpecc, 1990 r.

4. M. Mankeii. Hayka u coumonorus 3uanusi. M.: [Iporpecc, 1983 r.

5. AJIL. Hukudopos. @unocodust HayKu: UCTOPUS U MeTo0d0rus. M.: JloM uHTemnekTyansHoi kaury, 1998 r.
6. A.IL Orypuos. JlucuuruinHapHast cTpykTypa Hayku. M.: Hayka, 1988 r.

7. K. IHonmnep. Jloruka u poct Hayynoro 3Hanus. M.: IIporpecc, 1983 r.

8. B.C. Crenun, B.I'. Topoxos, M.A. Po3oB. ®uinocodust Hayku u TexHuku. M.: ['apnapuka, 1996 r.

9. Tomac Kyn. Ctpykrypa Hayunsix pesomtoruit. M.: M3n. ACT, 2001 r.

10. Koiipe A. Ouepku ucropuu punocopckoit Mpicin. O BausHur GUITOCODCKUX KOHIETIMN Ha Pa3BUTHE
Hay4HbIX Teopuil. M., 1985 r.

11. Tpaauuuu 1 peBOIIOLMU B pa3BUTHH Hayku. M.: Hayka, 1991 r.

12. dunocodus U MeTo0I0THs HayKu. YueOnuk ais By30B. (Kot aBropos)/ ITox pen. B.U. Kymosa. M.:

Acnext-IIpecc, 1996 .

JononHuTebHAS TUTEpPaTypa:

1. [LIT. Tafinenxo. OBomtonms morATHS Hayku (XVII-XVIII 8B.). M., 1987 r.

2. Hayxka B xynpType. M., 1998 r.

3. [puanmme ncroprorpadun ecrectBozHanns. XX Bek. /Ot1B. pen. M.C. Tumodees. M., 2001 r.
4. Copemennas gunocodus Hayku. Xpectomatus. / CocraBurens A.A. [ledenkun. M., 1996 r.
5. B.C. Crenun. Teopernyeckoe 3nanue. M., 2000 r.

6. Pazym u sx3ucrenmus. [Tox pen. M. T. Kacasuna u B.H. ITopyca. CII06., 1999 r.

7. B.K. Kemte. Hayka kak KOMIIOHEHT COLIMAIbHOM cucTeMbl. M., 1988 .

8. E.A. Mamuyp. [Ipo6siemMbl COIIMOKYJIBTYPHOM JIeTepMUHAIIMKM HAy4YHOTO 3HaHus. M., 1987 .

9. A.B. Kes3un. Hayka B 3epkaie puiocodpuu. M., 1990 r.

10. JI.H. Kocapesa. ConuakybTypHbIi reHe3uc Hayku: puinocodckuit acnekt mpobdiaemsl. M., 1989 .
11. [1. ®etiepabenn. M30panubie Tpyas! Mo Metomonorun Haykn. M.: IIporpecc, 1986 T.

12. TTpuroxun U., Crenrepc U. TTopsiiok u3 xaoca. M.,

13. A.®. 3otoB. CoBpeMenHas 3anagaas gpmiocodus. M., 2001 r.

14. H.H. Moucees. CoBpeMeHHBII pannoHamm3M. M., 1995 r.

15. B.A. Jlekropckuii. DnucTeMOIOrus Kiiaccuiyeckas 1 Hekilaccuueckas. M., 2000 r.

16. Xro6uep K. Uctura muda. M., 1996 T.

YACTb II
CoBpemennbie ¢puiiocopckue npodaeMbl eCTECTBEHHbIX HAYK

1. ®uirocodckne MpodIeMbl MATEMATHKH



1.1. Obpaz mamemamuku xax uayku: guirocogckuii acnexm. IIpodnemvl, npeomem, memoo u QyHKyuu
Gunocopuu u memoodonozuu mamemamuxu

Marematuka M ecrecTBO3HaHMe. MaTemarnka Kak $3bIK Haykd. MaremaTHKa Kak cuUcTeMa MOJEJIEeH.
MaremaTrka U TexHUKa. Pasnmmume B3rsgoB Ha MareMatuky ¢wmiocodoB u yuensix (M.Kant, O.Konr, A.Ilyankape,
A.Dvnmreiin, H.H.JTy3un).

MaremaTka Kak ()CHOMEH YeJIOBeYECKOW KyJIbTypbl. MaTemarnka u ¢uiocodus. MaTtemMaTHka W pEITUTHSL.
Maremaruka 1 UCKYCCTBO.

Barmsaaer Ha mpeamer Martematukd. CHHTAKCHYECKHMM, CEMAHTHYECKHMH M TIParMaTHYECKUI acIeKTHl B
HCTOJIKOBAHMH TIpeIMeTa MaTeMaTHKi. OcoOeHHOCTH 00pa30BaHus U (PyHKIMOHHPOBAHUS MATEMaTHYCCKUX aOCTPaKIHIA.
OTHOIIEHNE MATEMaTHKU K IeUCTBUTEIBHOCTH. AOCTPAKIHN U U/ICaTbHBIC OOBEKTHI B MAaTEMaTHKE.

Hopmbl 1 uaeansl MaremMaTtudeckoil aestenpHOCTH. Crneumduka METOAOB MaTeMaTuku. JlokazaTenbcTBO —
(hyHmaMeHTaNbHAS XapaKTepHCTHKAa MAaTEMaTHYECKOro Mo3HaHUS. [IOHATHE aKCHOMAaTHYECKOTO MOCTPOCHUS TEOPHH.
OCHOBHBIC THITBI aKCHOMATHK (CoJeprKaTeNbHas, noaydopmanbHas U GopmanbHas). Jlornka kak METOA MAaTeMaTHKU U
Kak MaTemaruueckas Teopus. COBpeMEHHbIC NMPEACTABICHUS O COOTHOIICHWH MHIYKIMH W ACAYKIMH B MaTEMaTHKe.
Amnanorus Kak oI METOI pa3BUTHS MaTeMaTHueckoi Teopun. O6o0mmenne u abcTparnpoBaHue Kak METOIbI Pa3BUTHUS
MaTeMaTHYECKON TeOpruu. MecTo HHTYHLIMHU 1 BOOOpaxkeHus: B MaTeMaTike. COBpeMEHHBIE MPEJICTaBICHHUS O IICUXOJIOTUH
M JIOTUKC MaTEMaTHYeCKOTO OTKPHITHS MBICICHHBIH SKCIEpHMEHT B MaTeMaTHke. Jl0Ka3aTenbCcTBO C ITOMOIIBIO
KOMITbIOTEPA.

CrpykTypa MareMaTH4eckoro 3HaHus. OCHOBHbIE MaTeMaTHUECKUE AMCUMIUIMHBL McTopuueckoe pa3BUTHE
JOTUYECKOH  CTPYKTYphl ~ MaTeMAaTHKH. AKCHOMAaTHYeCKHH METON W  KJIACCH(HKAIMSI  MaTeMaTHYeCKOTO
3HaHUSL. I'pynmoBast  knaccudukamms reoMmeTpudeckux teopuit (mporpamma @.Kieina). CrpykrypHOE W
(DyHKITHOHATEHOE €MHCTBO MaTEMATHKH.

®dunocoduss MaTeMaTHKH, €€ BO3HUKHOBEHHE W JTambl 3BOJONUK. OCHOBHBIE MPOOJIEeMBbI (HIoCObUr U
METO/0JIOTUM MAaTEMATUKU: YCTAHOBJIEHUE CYILIHOCTH MAaTEMATHKH, €€ IIPEeMETa U METOI0B, MECTa MaTEMaTUKU B HayKe
u B KynbType. DyHIaMeHTanucTckas M He(DyHIAMEHTAIHCTCKas (COLUUOKYIbTypHas) (UIOCOMUS MaTEMaTHKH.
Ourrocoduss MaTeMaTHKU Kak paszen Gurocoduu U Kak o0Iast METOJOJIOTHS MAaTEMaTHKH.

Pa3nenenne mcropum MaTeMaTHKH W (HIOCOHH MaTEMAaTHKH: COOTHOIIEHHE (DaKTHIECKOW M JIOTHYECKOH
uCcTOpHH, KiIaccupukannu (PaKToB U UX aHAIH3A.

Meronomoruss MaTeMaTHKH, €€ BO3HHUKHOBCHHE W OBOMIONUS. METOIBI METOMOJIOTHH MaTeMaTHKH
(pednexcUBHBIA, MPOCKTUBHBIA, HOPMATUBHBIN). BHyTpeHHHe 1 BHemIHHME (YHKIMHM METOJOJIOTHH MAaTEMAaTHKH, ee
MIPOTHOCTUYECKUE OPUECHTALNH.

1.2. @unocogckue npobremvl 803HUKHOBEHUS U UCHOPUUECKOU DEOTOYUU MAMEMAMUKU 8 KYIbMYPHOM
KOHmeKcme

[TpUUMHEI ¥ WCTOKM BO3HMKHOBEHUS MAaTEeMaTHYeCKMX 3HaHWH. [IpakTudeckme, peIMTIHO3HBIE OCHOBAHMS
MepPBOHAYAIBHBIX MATEMATHUCCKUX MPEICTABICHHI.

MaremaTuka B JOTrpedeckuX HMBHIM3auusX. JlormaTuyeckoe (peLenTypHOE) H3JIOKEHHE pEe3yJIbTaToB B
MaTEeMaTHYECKUX TEKCTax apeBHero Bocroka. IIpoOmema BIMSHHSA ETHICTCKOM M BaBHIOHCKOM MAaTeMAaTHKH Ha
MaTeMaTHKy JpeBHel I'peruu.

Poxxnenne wmareMaTHKM Kak TeOpeTHYecKoW Hayku B apeBHeidl ['penmu. [ludaropeiinpl.  OTKpbiTHE
Hecou3MepuMocTh. ['eomerpuueckass anreOpa u ee oOocHoBaHue. Amnopun 3eHOHa. ATomu3M Jlemokpura u
MH()UHATE3NMAITBHBIC TIPOIETyPhI B aHTHYHOCTH. MecTo MaTeMaTuku B puiocoduu [lraTtoHa.

MaremaTtuka >1moxu UIMHH3MA. CHHTE3 TPEYeCKHX M JPEBHEBOCTOYHBIX COIMO-KYIBTYPHBIX M HAyYHBIX
Tpaguuid. AKCHOMaTHYECKOE MOCTpoeHne MareMaTnku B «Hawamax» EBkimma m ero ¢umocockue mpeanochUIKy.
[Tpobema akTyasbHOM OSCKOHEYHOCTH B AHTHYHON MaTeMaTnke. MecTo MareMaTHku B (rmocodckoi KOHIETIITHH
Apucrotens. L[eHHOCTHBIE HepapXuM OOBEKTOB, CPEJICTB PEIICHMS 3a4ad M KIAaCCU(HUKAIUS KPHUBBIX B aHTHYHOI
reoMeTprr. «Apupmeruka» JrnodaHTa 1 AIEMEHTHI BO3BpaTa K BaBHJIOHCKOH TpaIUIINH.

MaremaTka B ApeBHEH U cpenHeBekoBoi Mumun. OTpHIATenbHBIC M HPppalMOHAIbHBIC YHCIa. PuTyanbHas
reometpust TpakraTa «lllynBa-CyTtpay». O3apeHue Kak crnocod 000CHOBaHUS MaTeMaTHUECKUX Pe3yabTaToB. MaremaTuka
1 aCTPOHOMUSL.

MaremaTnka B JApeBHEM H cpeaHeBekoBoM Kwurae. CpenHeBekoBas MaremaTHka apabckoro Bocroxa.
«Apabckne» udpbl KaKk HCTOYHUK HOBBIX MaTeMaTHYCCKUX 3HAHUI. BrineneHne anreOpbl B CaMOCTOSATEIBHYIO HAYKY.
®duocodus FeOMETPHH B CBSI3H C MIONBITKAMHU J0Ka3aTh V mocTynaT EBkinmaa. MatemaTrka n acTpoHOMus. MaTemaTuka
B cpeaHeBekoBod Epome. [IpakTuueckn OpHEHTHPOBAHHBIE T€OMETPUYECKHE U TPUTOHOMETPUYECKHE CBEICHHS Yy
JL.ITm3anckoro (Pubonauun). PasBurie aHTHYHBIX HATYPOMIOCOPCKUX naeil 1 MaTeMaTtnka. CXolacTHYECKHe TEOPUH
M3MCHCHHUS BEIMYUH KaK MPEIBOCXUICHIE HH(PUHUTE3NMAIIbHBIX MeTo10B HoBoro BpemeHnu. [luckyccuu mo npodiemam
OCCKOHEYHOT'0 U HENPEPHIBHOTO B MaTEMAaTHKE.

Marematuka B 3moxy Bospoxnaenus. Ilpobnema perneHus anreOpamuecknx 3-eif m 4-oif cTemeHel Kak
OCHOBaHME BO3HMKHOBCHHS HOBBIX NPEJICTABICHHH O MaTeMaTHYeCKHX BeianmyuHax. AsredOpa @.Bumera. [Ipobrema



MEePCICKTHBBI B YKMBOMUCH W MareMaTHKa. «Duinocodcekasi TeopHs» MHHMBIX M KOMIUICKCHBIX 4YHCel B «Ajredpey
P.Bombemn.

MaremaTuka M Hay4yHO-TEXHHMYecKas peBoitonus Hadana Hosoro Bpemenu. IIpoGiema OeCKOHEYHOCTH.
Ouocodcknii KOHTEKCT aHATUTHYECKOW reomeTpud. JlocTIbkeHHs B 00nacTu aireOpsl M UX €CTECTBEHHOHAYYHOE
3HaueHHe. [IepBBIe TEOPETHKO-BEPOSTHOCTHBIC TIPECTaBICHNSA. «BeposTHOCTHAS THOCEONOTHs B Tpynax ¢umocodor
HoBoro BpeMeHH W mpoOjeMa CO37aHusl BEpOSTHOCTHOW Joruku (JIeiOHui) PuitocopCKuii KOHTEKCT OTKPBITHS
W.Hetotorom wu I'.Jleiibnnmem nuddepeHnnaIsHoro W HHTETpalbHOTO HcuncieHus. [IpoGiema mormdgeckoro
000CHOBAaHUS aNTOPUTMOB ANUG(PEPEHINANEHOTO U HHTErpaigbHOro ucuncnenus. Kputuka bepxian n HeloTBeHTBeHTa.
Hecranpaptheiii ananu3 A.Pobuncona (1961) u HOBBIM B3MUIA[ Ha HCTOPHIO BO3HUKHOBEHHSI M TEPBOHAYATBHOTO
pa3BUTHA aHANMN3a OECKOHEYHO MAJIbIX.

PasButre maremarnueckoro ananmuza B XVIII Beke. IlpobGnema ocHoBaHuii aHamm3a. Duiocopckue wuaeH
b.borpmano B obmactm Teopunm ¢yHkumit. K.Beifepmrpace u apudmernsamms aHammza. Teopus u Quiocodus
JICHCTBUTEIBHOIO YUCIIA.

Oporonus reoMeTprr B XIX Beke n ee (priocohckoe 3HaUCHHE — OTKPHITHE THIIEPOOINIECKOi TEOMETPHH H €€
000CHOBaHUS, HHTEPIPETANH HEEBKINIOBOI reoMeTpun, « IpIaHreHckas nporpammay @ KieifHa kak HOBBIH B3I Ha
cTpykrypy reomerpuu. I1.-C.Jlannac, ero ¢uiocodcekue B3IJSIbl HA CYIIHOCTh BEPOSITHOCTH U CTAHOBIICHHUEC TCOPHH
BEPOATHOCTEH KaK TOUHOU HAYKHU.

Teopusi MHOKECTB Kak OCHOBaHHE MaTeMaTuku: I .KaHTOp 1 co3/1aHue «HauBHON» TeOpUU MHOKeCTB. OTKpBITHE
napaJioKCOB TEOPHH MHOXKECTB 1 HX (hr1ococKoe OCMBICICHHE.

MaremaTrdeckast IOTHKA KaKk HHCTPYMEHT 0OOCHOBaHMS MaTEMATHKH U KaK OCHOBAHHS MaTeMaTUKH. B3rmsane
I".dpere Ha npUpoOIy MaTEMaTHYECKOTO MBIIIUIEHH. [IporpamMma jorndeckoil yHu(UKauH MaTEMaTHKH.

«OcHoBanust reometpum» Jl.I'mnpbepra W CTaHOBICHHE TEOMETPHUH Kak (DOPMANBHON aKCHOMAaTHYECKOH
JIUCLUTUIAHBL.

dunocodekue mpodiieMsl TEOpUH BeposiTHOCTEH B koHIe XIX — cepenune XX BEKOB.

1. 3. 3axonomeprnocmu pazeumus Mamemamuxu

BHyTpenHue U BHemiHHe (DaKTOPBHI Pa3BUTUS MATEMAaTHYCCKOW TEOPHH. ATIOJNIOTHS «YHCTOH» MaTEeMaTHKH
(I'"Xapmm). B.I'eccen o commanbHBIX KOpHAX MexXaHWKH Hprorona. HarmoHampHBIE MaTeMaTHYECKHWE IIKONIBI H
0COOCHHOCTH HAIIMOHAIBHBIX MaTeMaTH4deckux Tpagunuil (JI.bubepbax). MaTemaTnka Kak COBOKYITHOCTD «KYJIBTYPHBIX
anemenToBy (P.Yaimaep). Konmemus @.Kurdepa: 3BomONIsS MaTeMaTHKN KaK MEPEXo]] OT NCXOAHON (TIPHMHUTHBHOIN)
MaTEeMaTHYECKOH MPAKTUKH K mocneayrommM. Dctaders! B marematuke (M.Po3oB). Biusane norpebHOCTEH B 3a1IpOCOB
JIPYTUX HayK, TEXHUKH Ha Pa3BUTHE MATEMaTUKH.

Konmnenmusa Hayunsix peBomormii T.Kyma wu mpobimeMel ee TpPHUMEHEHUS K aHANHU3Y PAa3BUTHSA
MaTeMaTHKH. XapaKTepUCTUKH IMPEEeMCTBEHHOCTH MaTematuueckoro 3Hauus. [[.JlayGen, E.Kommensman, M.Kpoy,
P.Vaiinnep o crenuduke peBONIONWA B MaremMaruke. MareMaTHdeckue TMapajurMbl M WX OTIMYHE OT
€CTECTBEHHOHAYYHBIX apaaurM. Kiaccuduxarus peBoronuii B MaTeMaTHKe.

Qanpcudukarmonnsm K.Ilommepa W KOHIENIUS HAy4HBIX HCCIEIOBAaTeNbCKHX mporpamm M.Jlakaroca.
B03MOXXHOCTH MPUMEHEHHSI KOHIICTIIMY HAYYHBIX UCCIEIOBATEIBCKUX MPOTPAaMM K H3YUEHHIO Pa3BUTUS MAaTEMaTHKH.
[TpobGiiema cymecTBOBAaHUS MOTCHIUATBHBIX (DabCH()UKATOPOB B MATEMATHKE.

1.4. @Qunocogckue koHyenyuu mamemamuxu

IMudaropensm kak mepBas ¢umocodus MareMaTukd. YHCIO Kak MPUYKHA BEllei, KaKk OCHOBa BeIled M Kak
crocod ux moHnMaHus. YuciaoBoil MuctuimiM. BiusHue Ha mudaropeiicKyro MICONIOTHIO OTKPBITHS HECOM3MEPHMBIX
BEJIMYUH U MTapaiokcoB 3eHoHa. [Indaropensm B counnenmsx [Imatona. Kpurnka mudaropemsma ApucroTenem.

DMIUpuyecKasl KOHLENIHUs] MaTeMaTH4eCKuX MOHATUH y Apuctorens. IlepBuuHOCTb Belllel nepes YuciIaMu.
OOBsICHEHNE CTPOTOCTH MaTEMAaTHIECKOTO MBITIIICHHsT. OO0CHOBaHHE SMITMPUYECKOTO B3TTIsLIa HAa MaTeMaTHKy y bexona
n Herorona. Martematnueckuit smmupusM XVII-XIX BB. OmmupmsMm B ¢unocopun marematukn XIX cromerus
(x.Cr.Munb, I'.I'ensmrosnbi, M.I1anr). CoBpeMeHHbIE KOHIICTIIIMY SMITUpHU3Ma: HaTypanu3m H.I'yameHna, smnupunnsm
W.JTakatoca, Hatypamu3m ®@.Kutuepa. HenoctaTku sMmupraeckoro 060CHOBaHHSA MaTEMaTHKH.

®dunocodckre  TPEANOCBUIKA — alpyuopu3Ma.  YCTaHOBKM — anmpvopu3Ma.  YMO3PHUTEIbHBIA  XapakTep
MaTeMaTHYecKnX UCTHH. AnpropusMm Jleltornma. OG0CHOBaHNE aHATTMTHYHOCTH MaTeMaTHkH y Jleltonuna. [Tonnmanme
MaTEeMaTUKH KaK alpHOPHOTO CHHTeTHYecKoro 3HaHus y Kanta. HeeBkmmmoBs! reomerpun U Guiocouss MaTeMaTHKH
Kanra. ['yccepreBckuii BapuaHT anpropusmMa. [Ipo6iiemMbl (heHOMEHOIOrnyeckoro 000CHOBaHMS MaTEMaTHKH.

Hcroxu popMamnCTCKOTO MOHMMAHHS MaTeMaTH4ecKoro cymectBoBanusa. Mpen I'.KanTtopa o cooTHOmeHNH
MMMAaHEHTHOH U TpaH3UEeHTHOH ucTuHbL. DopManucTckoe nonnManue cyuecrtsosanus (A.Ilyankape u J1.I'nnbbept).

CoBpeMeHHBIE KOHIICTIIINH MaTeMaTHKH. OMIHpHyeckas (urocopus MateMaTHkd. KpuTHka eBKIMIHAHCKOH
YCTaHOBKM M UJAEU a0COJIIOTHOrO OOOCHOBaHMs MaremaTuku B pabortax W.Jlakatoca. AnpHOpUCTCKHE HIEH B
COBpPEMCHHOH (miocopun u Metomoiornu Matematuku. [Iporpamma H.BypOakw m KOHIEIIMsS MareMaTHYeCKOro
CTPYKTypaiu3Ma. MaTeMaTHuecKuil IUIaTOHM3M. Peanm3M Kak Te3uc 00 OHTOJIIOTHMYECKOH OCHOBE MAaTEMAaTHKH.
Pamukaneabeiii peammsm K.I'enens. Peammsm u mpoOieMa HEWHIYKTHBHCTCKOTO OOOCHOBAaHHS TEOPHH MHOMECTB.
OusukanusM. CoLMOIOrHYeCKUe U COLUOKYJIBTYPHbIE KOHLIEIIUU IPUPOJIbl MATEMATHKH.



1.5. Qunocogus u npobrema 060CHOBAHUS MAMEMAMUKU

[Tpobnema 00OCHOBaHMS MAaTEMaTHYECKOTO 3HAHMS Ha Pa3lIMUHBIX CTaJHUAX €ro pa3BUTHs. | eomerpuueckoe
o0ocHOBaHuE anreOpel B aHTUYHOCTH. [IpoGrema obocHoBaHMsi maremarudeckoro aHanuza B X VIII Beke. ITouwcku
€/IMHOI1 OCHOBBI MAaTEMATHKH B pAMKaX aKCHOMAaTH4eCKOro Meroaa. OTKpbITHE NapaJOKCOB U CTAHOBJIEHHE COBPEMEHHOM
poOIeMbl 000CHOBAHHUST MAaTEMATHKH.

Jlornnuctckas ycranoka I'.®dpere. KpuTuka ncuxonorusma ¥ KaHTOBCKOIO MHTYMIHMOHM3MAa B TMOHUMAaHHUM
uycna. Tpyauoctu xonuenuuu I'.®pere. IIpencrapieHue MaTeMaTUKU HA OCHOBE TEOPUU THUIIOB U JIOTMKH OTHOLIEHUN
(b.Paccen u A.Yaiitxen). Pesynpratel K.I'enenst u A.Tapckoro. MeTooia0rndeckue u3bsiHbl I OCHOBHBIC JIOCTH)KEHUS
JIOTUIMCTCKOTO aHaIN3a MaTEMaTHKH.

Wpen JLBbpayspa mo JOTHIHMCTCKOMY OOOCHOBAHHIO MaTeMaTHKH. [IpawHTymims kak wucxofgHas  0Oasa
MaTeMaThyeckoro mbliuieHus. [IpoGiema cymectBoBanus. Yuenue JI.Bpayspa o KOHCTPYKUMHM Kak O €IMHCTBEHHO
3aKOHHOM CIIOCO0E€ ONpaBIaHHMs MaTEeMaTHYECKOTO CYIIECTBOBAaHWA. bpayspoBckas KpHTHKA 3aKOHA HCKIIOYEHHOTO
Tperbero. HemocTaTouHOCTh MHTYHIIMOHM3MA KaK IIPOTPaMMbl 000CHOBAaHHS MaTeMaTuku. CIIeACTBHS HHTYHUIOHU3MA
JUI COBPEMEHHON MaTeMaTUKU ¥ METOA0JIOTUU MaTEMATUKU.

I'mnebeproBckas cxema aOCONMIOTHOTO OOOCHOBAaHMS MAaTEMAaTHUCCKUX TEOPUH Ha OCHOBE (DMHHUTHOH H
cozepkaresibHoi Metareopur. [Tonstue punuTH3Ma. Bbixox 3a npeaensl GUHATH3MA B TEOPETHKO-MHOKECTBEHHBIX U
CEeMaHTHYECKHX J0Ka3aTesbCTBaX HenpoTtuopeunsctH apudmernku. (I'.I'ennen, [1.Hosukos, H.Haropnsrit). Teopemsr
K.I'enens u nporpamma ['unsbepra: cOBpeMeHHbIE JUCKYCCHU.

1.6. Qunocogpcro-memoodonozuneckue u ucmopuieckue npooremMbl Mamemamusayuil HayKu

[Mpuknagnas maremaruka. JIornka m 0COOCHHOCTH HMPHIOKEHHH MaTeMaTHKHA. MaTeMaTHKa Kak S3bIK HayKH.
VpoBHM MareMaTH3alMMd 3HAHMSA: KOJIMYECTBCHHAs 00pabOTKa OSKCICPUMEHTAIBHBIX JIaHHBIX, IIOCTPOCHHUE
MaTeMaTHUECKUX MOAEIEeH MHIUBUYaIbHbIX SIBJICHUH U IIPOLECCOB, CO3/1aHIE MAaTEMaTU3MPOBAHHBIX TEOPUI.

Crenuguka NpUIOKEHHS MAaTEMAaTHKNH B Pa3IMYHBIX oOJiacTsX 3HaHUs. HOBbIE BO3MOXKHOCTH IPHUMEHEHHs
MaTeMaTHKH, IIpejiaraeMble TeopHell KaTeropuii, Teopueii karactpod, Teopueil ¢paxranos, u ap. IIpobnema noucka
a/IeKBaTHOT'O MAaTEMaTHYECKOT0 ammapaTa A CO3JaHMUs] HOBBIX MPHIIOKECHHUH.

Matemarnudeckas IMIOTe3a KaK METOJ Pa3BUTHs (PU3HMUECKOTrO 3HAHMS. MaTreMaTHdeckoe IPe/IBOCXHIICHHUE.
«Hemoctmwkumass 3((EKTHBHOCTE» MaTeMaTHKH B (QHU3WKE: TpobdieMa panHoOHATBHOTO OOBSICHEHMS. Tarlbl
Martemarm3anuu B ¢usuke. Hekmaccudeckast ¢asa (Teopust OTHOCHTEIBHOCTH, KBaHTOBas MexaHHKa. [IpoOmema
€IMHCTBCHHOCTH (DPU3MUECKON TEOPHH, CBS3aHHAS ¢ OOTATHIMH BOSMOYKHOCTSIMH BBIOOpA TIOAXOIAIINX MaTeMaTHIECKAX
koHCTpyKImiA. [locTkmaccudeckast ¢a3a (akcMOMaTHYeCKHe M KOHCTPYKTHUBHBIE TEOPHM Tois H Ap. IlepcrieKkTuBEI
MaTeMaTu3alul HepU3UYeCKuX 007acTel ecTeCTBO3HAHMA. I'paHHIbI, TPYJHOCTH M NEPCHEKTUBBI MaTeMaTH3ALUH
TYMaHHUTAPHOTO 3HAHUS. BerducIuTeNnsHOE, KOHIENTYalnbHOe W MeTaQopHuecKoe MPUMEHEHHST MaTeMaTHKU. [ paHuIs!
MPUMEHHMOCTH BEPOATHOCTHO-CTATUCTUYECKHX METOJOB B HAYYHOM IO3HAHHH. «MopaibHble NPUMEHEHHS» TEOPUU
BEPOSITHOCTEN — WUIIO3UU U PEATILHOCTD.

MareMaTHdeckoe MOAENUPOBAHHE: MPEANOCBUIKM, JTalbl IOCTPOCHMS MOJEIH, BBIOOP KPHTEPHEB
aJIEKBaTHOCTH, TpoliiemMa MHTeprperanny. CpaBHUTENBHBIH aHAIN3 MAaTEMaTHYECKOr0 MOJCINPOBAHUS B PA3JIMYHBIX
obnacTsax 3HaHUS. MaTeMaTHuecKoe MOJACIHUPOBAHNUE B SKOJIOTHH: HCTOPUKO-METONOIOTHIeCKUH ananu3. [IpuMenenne
MaTeMaTUKH B (UHAHCOBOU cepe: UCTOpHs, Pe3yJIbTAaThl M MEPCHEKTHBLL. MareMaTnueckue METO/bl M MO U HX
NPUMEHEHUE B MIPOLIECCE NPUHATHSA PELIEHUH NPH yNPaBIEHUM CIIOKHBIMU COLIMAILHO-D)KOHOMHUYECKUMH CHCTEMAMHM:
BO3MOXXHOCTH, TIEPCIEKTHBBI M orpaHuueHus. OBM u MaremaThueckoe MOJEIMpOBaHUE. MareMaTn4ecKuit
HKCIIEPUMEHT.

Pexomenayemast oCHOBHAsI JINTepaTypa:
1. Anronorus ¢gunocodun marematukn/OTB. pexa. u cocT. A.I'. Bapabames u M.U. ITarnos. — M.: Jlobpocset, 2002.
420 c.

2. benser E.A., [lepmunos B.Sl. @unocodcekne n Merogonornaeckne mpooaeMsl MmaTeMaTHki. — M.: M3n-so MI'Y,
1981.

3. BeckoHEYHOCTh B MaTeMaTuke: puiaocodcknue U Meromonorndeckne acnektsl./ [lox pen. A.I'. bapabamesa. — M.:
SAnyc-K, 1997.

4.  bnexman U.U., Mebiikuc A.J1., [Tanosko H.I'. TIpukiaanas MmatemMaTrka: mpeamMeT, J0ruka, 0COOEHHOCTH MOIX0/I0B.
— Kues: Haykosa gymka, 1976.

5. 3aKOHOMEPHOCTH Pa3BUTHS COBPEMEHHON MaTeMaTuku. Metomonoruyeckue acrektsl / OTB pea. M.U. I1aHoB. — M.:
Hayxa, 1987.

6.  Kunaitn M. Marematuka. YTpara onpezaeiieHHOCTH. — M.: Mup, 1984.

7.  Ilyankape A. O Hayke. — M.: Hayka, 1990.

8. Crtunu B MatemaTuke. CorokynsTypHast ¢unocodus matemaruku / [Tox pen. A.I'. bapabamesa. — CI16: PXTU,
1999.

9.  IlepmunoB B.S. ®unocodus n ocHoBanus mateMaTuku. M., «IIporpecc — Tpamumms» 2002.



10. Maremaruka u onsIT. [Tog pen. bapabamesa A.I'. M., MI'Y 2002.

2. ®ujocodcekue npodaeMbl HAYK 0 HEKUBOI IpUpPoIe

2.1. @unocoghckue npoonemot uzuku

2.1.1. Mecmo ¢usuxu ¢ cucmeme nayx

EcrecTBeHHBIC HAYKH U KYJIbTypa. ECTeCTBO3HAHNE U Pa3BUTHE TEXHUKH. ECTeCTBO3HAHUE U COIMATIbHAS JKU3HD
obmectBa. dusnka kak (GyHAaMEHT ecTecTBO3HAHMS. OHTOJIOTMYECKHE, AIHUCTEMOJIOTHYCCKAE W METOJIOJIOTHYCCKHe
OCHOBaHMS (yHIaMeHTanbHOCTH ¢m3uku. Cremmpuka MeTonoB (¢u3mdeckoro mo3HaHWSA. CBA3bp TPOOIEMBI
(hyHIaMCHTaNbHOCTH  (U3UKKM €  ONNO3UIMEH  PeAyKIHOHH3M-aHTHPEIYKIIHOHU3M. AHanu3  pazIMYHbIX
TPAKTOBOK pPEAyKLUOHU3MA.

®u3MKa U CHHTE3 €CTECTBEHHO-HAYYHOTO M TYMAaHUTAPHOTO 3HAHUS. POJIb CHHEPTETHKH B 9TOM CHHTE3E.

2.1.2. Onmonoeuueckue npobremvl Quzuxu

ITonsitne oHTONOTMH  (DPU3UUECKOTO  3HAHMS. OHronorndeckuii  craryc  (pu3n4eckoil  KapTHUHBI
MHupa. DOBONMIONMS  (HU3MYECKONH KAPTUHBI MUpPA M M3MEHCHHE OHTOJIOTHH (DM3MYECKOro 3HaHHs. MexaHWdeckas,
JNICKTPOMAarHUTHAS ¥ COBPEMEHHAs KBAHTOBO-PEIIITHBUCTCKAsl KAPTUHBI ~ MHUpA KakK 3Tarbl Pa3BUTHA (DU3MUECKOTO
MO3HAHUSL.

YacTuIbl 1 1M0JIs Kak (pyHJaMeHTaIbHbIC a0CTPaKIIK COBPEMEHHON (PU3MUECKOIl KapTHHBI MUpa U IpodIieMa uX
OHTOJIOTHYECKOTO  cTaTyca. OHTOJNOTMYECKHH CTaTyc BHPTYadbHBIX dYacTWI. [IpoOimeMbl  KiTacCH(HKAIINH
(hyHIaMeHTaNbHBIX YacTUll. TUIBI B3aUMOACUCTBUI B (u3uke W mpupojaa B3aumojeictBuil. CranmapTHas MOAETb
(hyHIaMEHTAIBHBIX YaCTHII M B3aUMOJICHCTBUI U €€ KOHLIENTyalIbHbIE TPYAHOCTH. DU3HMUECKHIA BAaKyyM U TIOUCKH HOBOM
ontonoruu. CTpaTerus NOHCKOB (yHAAaMEHTAIbHBIX OOBEKTOB M Hjen OyTcTpama. Teopms CTpyH H “TeopHs
Bcero” (TOE) u mpo0aeMbl nX 000CHOBaHUSI.

2.1.3. Ilpobremvl npocmpancmea u epemeHu

[TpoGiiemMa mpocTpaHCTBa M BPEMEHH B KJIACCHYECKOW MeXaHHKe. PoJib KONEPHUKAHCKOW CHUCTEMbl MHpa B
CTAHOBJICHUHN TaJMJICH-HBIOTOHOBBIX NPEACTABICHUH O IpocTpaHcTBe. [IoHATHE WHEPIMATBHOW CHCTEMBI W MPHHITAII
nHepryn ["amunest. [Ipuanun otHOcuTenbHOCTH [ anuies, npeoOpazoBanus [ anues 1 MOHITHE KOBAPHAHTHOCTH 3aKOHOB
MEXaHHUKH. IonsTHe a0COJIIOTHOTO MIPOCTPAHCTBA. dunocodekue u pEUTrno3HbIe
MPEANOCBUIKYA KOHLETIUH a0COIIOTHOTO MPOCTPAHCTBA U MPOOIeMa €e OHTOJIOTHYECKOTO CTaTyca.

Teoperuueckue, IKCIEPUMEHTATbHBIE U METOA0JIOTHYECKUE MTPEANOCHUIKY U3MEHEHUSI TaTIeH-HbIOTOHOBCKUX
IIPEJCTABJICHUH O IPOCTPAHCTBE U BPEMEHHU B CBSI3U C IIEPEXO0JI0M OT MEXaHUYECKOH K 3JIEKTPOMAarHUTHOM KapTHHE MUpa.

Crenunanbhas u obmas teopun oTHocuTebHOCTH (CTO 1 OTO) A.DiiHIITeiiHa KaK COBPEMEHHbBIC KOHIICTIIIUU
npocTpaHcTBa W BpeMeHH. CyOcTaHIManbHas W PEISIMOHHAs KOHIICIIIIMM IIPOCTpaHCTBA M BpeMmeHH. Craryc
pensuoHHON KoHmenuuu npoctpancTBa u BpemMenn B CTO. TloHsTHe O €IMHOM MPOCTPAHCTBEHHO-BPEMEHHOM
koHTHHYyMe ['. MunkoBckoro. PenstuBuctckue 5((hEKTsl COKpaleHus IIUH, 3aMeJICHUs] BpEMEHN U 3aBUCUMOCTH
MacChl OT CKOPOCTH B MHEPIHATBHBIX CHCTEMax OTcdeTa. AHAIN3 PO HAOIIOAATElNs B PEITATHBUCTCKON (H3HKe.

Teoperuueckue, METOAOJIOTMYECKUE U ICTETHYECKHE Mpeanocbulku BozHUKHOBeHUs OTO. Ponp mpunHuunmna
SKBUBAJICHTHOCTH HHEPIIMOHHOI 1 rpaBuTannonHoi macc B OTO. Crartyc cyOCcTaHIMAIBHON U PEISIHOHHON KOHISTIIIUH
npoctpancTBa-Bpemenn B OTO. IIpobirema B3aMMOOTHOIICHMS MPOCTPAHCTBEHHO-BPEMEHHOTO KOHTHHyyMa W
IPaBUTALUOHHOrO 1oJisl. IIpocTpaHCTBO-BpEMsI U BaKyyM.

Konmenms reomerpu3anny GU3UKN Ha COBpEMEHHOM dTare. [loraTre kanmmbpoBoYHBIX mToniel. MHTepnperarms
B3aUMOJICHCTBUI B paMKax TEOPHH KalIHOpOBOUHBIX moneil. Tomomormdyeckue CBOHCTBA NMPOCTPAHCTBA-BPEMECHU H
(hyHIaMeHTaNbHBIC (PU3NYCCKHIE B3AHMOICHCTBHSI.

2.1.4. IIpobremvr Oemepmunuzma

Konuenmus nerepMuHU3Ma U €€ poib B GU3NUECKOM MO3HAHUU. JleTepMUHU3M U NPUYUHHOCTb. JlucKkyccuu B
¢dunocopur Haykd MO TIOBOMY XapakTepa NPHYUHHBIX cBs3eid. Kputmka J[.FOMOM mpuHIMIIE NPHYMHHOCTH KaK
Mopo’KJaaronieit cBsi3u. [IpuyrHHOCTh M 3aKOH. [IpOTHBOMOCTaBIICHWE MPUYMHHOCTH M 3akoHa B paborax O.Konra.
Kputnka xonnenimu Konra B padotax B.Paccena, P.Kapuana, K.ITonmepa. Mnest cyiiecTBOBaHHs IBYX YPOBHEH
MPUYMHHBIX CBS3EU: HATJLSIHAS U TEOpeTHUYeCcKast IPUIMHHOCTD.

[TprunHHOCTH U HIENeco00pa3HocTh. Teneonorus u TeneonoMusM. [IpuunnHoe U QyHKIIMOHATIBHOE OOBICHEHHUE.
Bxnag napBuHH3Ma M KHOSPHETUKY B IEMUCTU(DUKAINIO TOHATHS 1enu. [IOHATHE e B CHHEPreTHKE.

[TonsiTe “cBETOBOTO KOHyCa” M PENATUBUCTCKAS MPUYMHHOCTB. 1IpoOneMbl 1eTepMHUHU3MA B KJIACCHUYECKON
¢usuke. KoHIenust oHO3HAYHOTO (JKECTKOT0) eTepMUHN3Ma. CTaTUCTHYECKHE 3aKOHOMEPHOCTH ¥ BEPOSTHOCTHEIC
pacmpeneneHuss B KiIaccHmueckod (usmke. BeposSTHOCTHBIN XapakTep 3aKkOHOMEpHOCTeH Mukpomupa. Crartyc
BEPOSTHOCTH B KJIACCHYCCKOM W KBaHTOBOW (u3uke. KOHIENIUs BeposTHOCTHOW NPHYMHHOCTH. [lommepoBckas



KOHIIETIIHS IPEAPACTIONIOKEHHOCTEH | AUjeMMa ASTePMUHM3M- HHACTEPMUHU3M. JIUCKyCcCUH 1O pobiaeMaM CKPBITHIX
MapaMeTpoB M TIONHOTHI KBAaHTOBOH MexaHWKH. Duiocodckuii cMmbica KoHIeNuH jgomnoiHuTensHocTH H.Bopa
Y TpUHIMIA HeonpezaeneHHocTu B.I elizenOepra.

VI3MeHeHne npe/ICTaBIeHHH 0 XapakTepe (PU3MYECKUX 3aKOHOB B CBSI3M C KOHIEMIHell “boibnioro B3peiBa” B
KOCMOJIOTUH U ¢ (HOPMHUPOBAHUEM CHHEPTETHKH. [[pHYMHHOCTD B OTKPBITHIX HEPABHOBECHBIX JHHAMHUECKUX CHCTEMaX.

2.1.5. Ilosnanue cnoschvix cucmem u uzuxa

Cucremubie unen B (usuke. [IpeacraBienne o (u3NUecKuX OOBEKTaX Kak CHCTeMaxX. TpW THIA CUCTEM:
MPOCThIE MEXaHUYECKUE CHCTEMBI; CHCTEMBI C OOPAaTHOM CBSI3bIO; CHCTEMBI C CAMOPA3BUTHEM (CaMOOPTaHHU3YIOMINECS
CHUCTEMBI).

[IpoTuBOpeune Mexay KIACCHUECKOH TEPMOAMHAMHUKONW ¥ OBOJIOIMOHHONH OWOJOTHEeH ¥ KOHIETIHUS
camMoopraHuzalnuu. TepMOJMHAMUKA OTKPBITBIX HepaBHOBecHBIX cucteM M.ITpuroxknna. CtaTyc MOHATHS BPEMEHHU B
MEXaHMYECKHX CHCTEeMaxX M CHCTeMax ¢ caMmopas3BHTHEM. HeoOpaTHMOCTh 3aKOHOB IPUPOIBI M “‘CTpesia BPeMEHH .
CuHepreTuka Kak OJWH M3 MCTOYHHKOB JBOJIOIMOHHBIX WaeH B (u3uke. J[eTepMHUHUPOBAHHBINA Xa0C W 9BOJIOIOHHEIE
TIPOOJICMBL.

2.1.6. I[Ipobrema 06vekmusHOCMU 6 COBPEMEHHOU PusuKe

KBanToBasi MexaHWKa W IMOCTMOJEPHHCTCKOE OTpHIAHWE WCTHUHBI B Hayke. HeoJHO3HAYHOCTh TepMHHA
“O0BEKTUBHOCTD 3HAHUA: OOBEKTUBHOCTh KaK “O0BEKTHOCTH ONHCaHUs (ONHCAHUE PEATbHOCTH 0€3 OTCHUIKH K
HaOJIIOaTeN0); U OOBEKTUBHOCTH B CMBICIIE a/IEKBATHOCTH TEOPETHYECKOTO OIMCAHUS IeHCTBUTEIILHOCTH.

[Tpo6i1eMaTHYHOCTh JOCTHKEHUS “O0BbEKTHOCTH® ONHMCAHUS U PEATU3yeMOCTb MOJIyUeHHs 3HAHUS, aIeKBaTHOTO
JIeCTBUTENBHOCTH.

TpyaHOCTH NOCTIKEHHS OOBEKTHBHO MCTHHHOTO 3HaHHWA. “HemoompemeneHHOCTh” TEOPHH SMITHPHYCCKUMH
JIAaHHBIMM M BHEIMIIMPUUYECKHE KPUTEPUU OLEHKH Teopui. ‘“Teopermueckass HArpy>KEHHOCTb’ 3KCIEPUMEHTAIbHBIX
JIAHHBIX ¥ TEOPETUIECKU HEHTPAITBHBIN SI3bIK HAOTIOCHYSL.

Ponp conmanbHbIX (aKTOPOB B JOCTHKEHWH HMCTUHHOTO 3HAHMS. Kputndeckass Tpagunus B HAyYHOM
COOOIIECTBE U YCIOBUE TOCTHKEHUS 00beKTHBHO ncTuHHOTO 3HaHUs (K.Ilommep).

2.1.7. @usuka, MateMatika u KOMIIbIOTEPHBIE HAYKM

Ponb mMatemaTukn B pa3BUTUN ¢)VI3VIKVI. MaTemMaTuKa Kak S3blK CbVI3VIKVI. MaTeMaTnyeckme MeToabl u
opMMpoBaHMe HayyHOro 3HaHMsl. Tpu 3Tana MaTeMaTu3auun 3HaHUS: (PEHOMEHONOrMUYECKUIA, MOAENbHbIN,
(byHaaMeHTanbHO-TEOPETUYECKMIA.

“Koagontoumnst” BbIYMCMTENBHBIX CPEACTB M HAYy4YHbIX METOAOB.

[Monsitue wuHGMOpPMAIMK: TEHE3UC M COBPEMCHHBIC MOAXOABI. Marepusi, 3Heprusi, HHGpOpPMAIMS Kak
(hyHIaMeHTaNbHBIC KATETOPHH COBPEMEHHOM Hayku. [IpobieMa BKIFOUAeMOCTH MOHSTHS MHPOPMANUHU B (HH3HICCKYIO
KaptuHy mupa. CBsi3b HHpOpPMALUK C TIOHATHEM dHTponuu. [Ipodiema onucanuss HHGOPMALMOHHO OTKPBITHIX CHCTEM.
KBaHTOBBIC KOpPPESAINU U HHPOPMAIIHS.

P.@elinmMan 0 BO3MOXKHOCTH MOJETHPOBaHUS (U3UKU Ha KoMIbioTepax. OrpaHUueHHs Ha MOJECTUPOBAHUE
KBAHTOBBIX CHUCTEM C IOMOUIbIO KJIACCHUECKOro KoMIbroTepa. IIoHsATHE KBAaHTOBOrO KOMIbIOTEpa. BbruncinTenbHble
MaunHbl ¥ npuHiun Yepua -Tetopunra. KBantosas Teopus cioknoctu. CBsizu Mexxay npuHuunom Yepua -Trropunra u
pasmenaMu GU3UKH.

Pexomenayemasi 0OCHOBHasI THTepaTypa:
Kapnam P. ®unocodekne ocHoBanns pusnku. M., 1972

[—

2. KBaHTOBBIN KOMIIBIOTEP U KBAaHTOBbIE BhiuncieHus. Mxesck., 1999 Jlarsmos H.H., Beitnun B.A., Bepemkos I'.M.
BakyyM, anemenTapHble yactulbsl U Beenennas. M., 2001

3. Tonmep K. OBomronnoHHas SMHCTEMOIOT NS U JIOTHKA COIMANBHBIX Hayk, M., 2000

4.  Tpuroxun U., Crenrepc U. Bpewms, xaoc, kBanT. K pemienuro nmapagokca BpemeHu. M., 1994

5. IIpu4MHHOCTB U TEICOHOMU3M B COBPEMEHHOM €CTECTBEHHO-HAYy4YHOH napagurme. M., 2002

6.  Crenun B.C. Teopetnueckoe 3nanue. CTpyKTypa, HcTopuueckas sBostonus. M.,2000

7.  ®wusuka B cucreme KyabTypbl. M., 1996

8. ®umocodus pu3NKH IeMeHTapHbIX yactul. M., 1995

9.  ®opmupoBaHHE COBPEMEHHOM €CTECTBEHHO-HAYYHOHU napaaurmel. M., 2001

10. UYepnasckuii /[I.C. Cunepreruxa u nadopmarust. M., 2001

JononHuTebHAS JTUTEpPaTypa:
JpBuc Ion. Cynepcuna. 1989
CaukoB HO.B. BepositHocTHas peBostonust B Hayke. M., 1999

N —



3. 100 ner kBanTOBOM Teopuu. Mctopus. ®usuka. @unocodus. M., 2002
4.  ®unocodus ectectBo3Hanusi. M., 1966

2.2. ®dunocockue MpodaeMbl ACTPOHOMHH M KOCMOJIOTHHT

2.2.1. Hayunolii cmamyc acmpoHomMuu u KOCMOJLO2UU, UX MeCMO & KYlbmype

SIBnsieTcst T aCTPOHOMUS 0CO00H HAyIHOW MUCIUILINHOMN, nin "mpukIagaeM” pasaenoM ¢pusuxn? Kocmomorus
- pazzien acTpOHOMHH WIIM camocTosiTenbHas Hayka? [lonstus "HaOnromaemas Bcenennas", "Bcenennas kxak menoe",
"muHn-Beenennse” n "Metascenennasn". AcTpou3nka, KOCMOJIOTHS U (PU3HKA JIEMEHTapHBIX YaCTHII.

2.2.2. OcHOBanUsL HAYYHO20 MEMOOA 6 ACMPOHOMUU U KOCMOTO2UU

CoBpeMeHHas! PeBOITIOIMS B CPEICTBAX M METOIAX ASMIIMPUYECKOTO HccienoBanus BeenenHoit. Hoas smoxa
BEJIMKHUX ACTPOHOMUYECKUX OTKPBITHH. CTaHOBICHHE HEKJIACCUUYECKUX M MOCTHEKJIACCMYECKUX OCHOBAHUH H3yUEHHS
Bcenennoti. Meaast 1 HOPMBI OIIMCAHUS U OOBSCHEHHS SIBJICHUH, TOCTPOCHHS TEOPHUHi, CTPOCHHSI 1 000CHOBAHWS 3HAHHS
B ACTPOHOMHH ¥ KOCMOJIOTUH. DBPUCTHUECKAS POIb HAYYHOH KapTHHBI MHPA.

HaGuonenne, KBa3udaKCIIepHMEHTAIBHAS ICSITEIFHOCTD W OKCTPAITOJISIIINS, KaK CIIOCOOBI H3YUCHHUS HACTOSIIIETO,
npomuioro u Oyaymero Beenennoit. [Ipunmmn exuroo6pasus BeenenHoit. OCHOBAaHUS CPaBHUTEIBHO-UCTOPHUIECKOTO
METO/1a U3yUEHUs IBOJIOLUOHHBIX IPOLIECCOB BO BeeneHHOM.

Meton Mojenell B aCTpOHOMUM M KOCMOJIOTHMH, €M0 OCHOBAHUSI U 3BPUCTUYECKUE BO3MOXKHOCTH. OCHOBaHUS
NPUMEHEHUS] CTAaTUCTUYECKUX METOJOB B PA3IUYHBIX pazfeiax AacTPOHOMHH. OIMUCTEMOJOIMYECKHE aCIEKThI
KOMITBIOTEPHOT'O MOJICITHPOBAHHUS CTPYKTYPHI H BOJTIOIIMH KOCMUYECKHX 00BEKTOB.

2.2.3. [Ipobrema 06bekmueHocmu 3HAHUSL 8 ACMPOHOMUU U KOCMOTO2UU

Crienuprika SMIMPUYECKOTO M TEOPETHUECKOro 3HaHUS O BceneHHol; mnpobiema "TeopeTHyecKoit
Harpy>KeHHOCTH" (aKTOB; IBPUCTHICCKAsT POIb AMITMPHUCCKUX 3aBHCHUMOCTeH (quarpamma [eprimmpynra - Peccena,
IPOMOPIUOHATBFHOCTh KPACHOTO CMEMICHHS B CIIEKTPE - PACCTOSHHUIO A0 TalakTHKHA U 1p.). CoBpeMeHHas cucrema
TEOpEeTHYECKUX 3HaHMI 0 BeeneHHON 1 peasbHOCTE. [1apagokc "ckpriToit Macchl" 1 IpobireMa 000CHOBaHHOCTH CHCTEMBI
3HaHui o BeeneHHoi.

2.2.4. DeonoyuoHHas npooiema 6 ACmpoHOMUU U KOCMOJLO2UU

HecranmonapHOCTh - BaKHEHIIas depTa SBOJIONHOHHEIX IpoueccoB Bo Beemennoii. [lonsTne sBomronnu B
actpodusrke. OCHOBaHUS U KOHIENITyalIbHAsl CTPYKTYpPa COBPEMEHHBIX acTpodusnueckux teopuil. [Tapagokcs! depHBIX
JIBIP.

OCHOBaHHS U KOHIIENITyalIbHAasl CTPYKTYPa COBPEMEHHBIX KOCMOIOTHYECKAX TEOPHUil: TEOPUHU pacIIUpsIOIehcs
Bceenennoit A.A. ®puamana, teopun ropsueil Bceenennoit I''A. T'amoBa, MHQISLMOHHONW KOCMOJOTHH, IPYTHX
KOCMOJIOTHYECKHUX TEeOpHi. PennkToBoe M3mydeHne W mpobdieMa BBIOOpa KOCMOJIOTHYECKOW TEOpHH. PenaTHBHCTCKHE
KOCMOJIOTUYECKHE MOJIENM - CXEMaTHYeCKOe OINMCAHME HEKOTOphlX uepT Meraranaktuku. ['enesuc BcenenHoil B
BaKyyMHOH KapTHHE Mupa: Gu3ndeckue W ¢uiaocodpckue acnekTbl. Crnenuduka uaeaaoB ¥ HOPM 0Ka3aTEIbHOCTH
3HAHUN B KOCMOJIOTHH.

[TousTHSI MPOCTPAHCTBA M BPEMEHH, DBOJIIOLUHI U CTAIIMOHAPHOCTH, KOHEYHOTO U OECKOHEYHOTO, IPUIMHHOCTH
U CIIOHTAHHOCTH B KOCMOJIOTHYECKHX TeopwsxX. "Boybmioll B3phIB" M TOHATHE HA4YaJbHOTO MOMEHTa BPEMEHH B
PENATUBUCTCKON KOcMooruy. [ToHsATHE KBaHTOBOW (UIyKTyalluy BaKyyMa B HHQISIIMOHHON KOCMOJIOTHH.

TepmoauHaMuyuecKuil napagokc B kocmosoruu. Camoopranusytoasicst Beenennast.

MupoBO33peHIECKHE AUCKYCCUH BOKPYT YBOTIOIOHHBIX IPOOJIEM B COBPEMEHHON KOCMOJIOTHH.

2.2.5. Yenogex u Becenennas

Haydnoe m MHpOBO33peHUECKOE 3HAUYCHHWE KOICPHUKAHCKON peBONIIOIMM B acTpoHoMHuH. IIpoGmema
SKBUBATEHTHOCTH cucTeM IItonemes u KomepHuka ¢ TOuku 3peHHs 00LIeld TEOPHHM OTHOCUTEIBHOCTH: (PU3UUCCKUN H
(rmocockuii acTIeKTHI.

Bcenennas kak 'sKomormueckas HHIIA" UEIOBEUECTBA. YHHBEPCAIBHBIM SBOMIONHOHM3M M MpodieMa
MIPOMCXOXKIEHHUS CO3HAHUS. YeNoBEK, €ro >KU3Hb M CMEPTh B KOHTEKCTE YHHMBEPCAIbHOIO HBOJIONMOHM3MA. Poib
KOCMHUYECKHX ()aKTOPOB B OMOIIOTHYECKUX M COIHATBHBIX TIPOIECCcax.

dunocodekre acnmekTsl MpobdiaeMbl KU3HU U pazyma Bo Bceenennoi. Ilpodrema SETI (mouck BHE3EMHBIX
[IUBIJIM3AININ) KaK MEXANCIUILIMHAPHOES HANpaBICHHE HAYYHOTO IMOMCKA. DIHCTEMOJIOTHYECKHE OCHOBAHUS OOMEHa
CMBICTIOBOM HH(OpMaruelt Mexay KOCMHYECKUMH LUBIIM3AMMSIMH. MHpPOBO33PEHUECKOE 3HAYCHHE BO3MOXKHBIX
KOHTAKTOB.

AHTpONHBI NpUHOUN (CNAOBIA, CHIBHBINA, y9acTws, (HHATUCTCKUN) W MPHHIWI IEIeCO0OPa3HOCTH B
kocmouoruu. [loustus HaGmronatens u yyactHuka B AIl. AHTpONHBIN NpUHIMI U Teneosoruueckas npoodiaema. All u
npo0JieMa MHO)KECTBEHHOCTH BCEJICHHBIX. Miest CioHTaHHOTO reHe3nca BeeneHHOH B mporiecce caMoOpraHu3aniy, Kak
OJlHa 13 BO3MOXKHBIX MHTeprperanmii AIl. MupoBo33peHueckue Tuckyccun Bokpyr All



Kocmoc 1 riobanbHbie TPOOJIEMbl TEXHOTEHHOW IIMBHIU3ALMU. ACTPOHOMHUSI M TIEPCIIEKTUBBI KOCMHUYECKOTO
Oymymiero genoBedectBa. KoCMI3M U aHTHKOCMH3M: COBPEMEHHBIC TUCKYCCHU.

PexoMenayemasi 0OCHOBHAs JIMTepaTypa:
1. AcTpoHOMHUSI, METOJI0JIOTHS, MUPOBO33peHue. M., 1979
2. AcTpoHOMUS U COBpEMEHHasI KapTuHa Mupa. M., 1996
3. AcTpoHOMUS U COBpEMEHHast KapTuHa Mupa. M., 1996
4. Tum3oypr B.JIL., O Hayke, o cebe u o apyrux. M., 2001
5. MaBuc. I1. Cynepcuna.M., 1989
6. Jlateinos H.H.,beitnun B.A., Bepemkos I'.M. Bakyywm, anemenrapusie
gactuiel ¥ Beenennas. M., 2001
7. ®usnka B cucteme KyIbTypsl.M., 1996
8. Xokunr C. Ot 001bI1I0T0 B3pBIBa JIO YePHBIX JbIp. M., 1990
9. Xoxunr C. UepHbIe ABIPHI H MOJIO/IBIC BCEICHHBIC.
10. [lknosckuit M.C. Beenennas, xxu3Hb, pasym. M., 1987

2.3. ®unocodcekue npodieMbl XMMHHU

Crnennduka ¢miocopun xumun. VcTopudeckoe OCMBICICHHE HAyKW KaK CYIICCTBCHHBIH  KOMITOHCHT
(mnocopckux BOMPOCOB XMMHUHU. TeCHOE B3aWMOJICHCTBUE XMUMHHU C (DU3MKOW, OMONIOTHEN, TeOJOrHed W HKOJIOTHEH.
“MOCTHKOBBIE” KOHIETITyaJbHbIE IOCTPOCHUSI XUMUHU, COCTUHAIONICE ITH HayKH. HermocpeacTBeHHas CBA3b XUMMU C
TEXHOJIOTHEH W TPOMBIIIICHHOCTHIO.

KonnenTyaibHble CHCTEMBI XMMHU KaK OTHOCHTEIBHO CaMOCTOSITENTBHBIE CHCTEMbl XMMHUYECKUX MOHSATHH U
KaK CTYIEHU UCTOPUUYECKOIO PA3BUTHS XUMHH.

DOBOJIONNS KOHIENTYaJIBHBIX CUCTEM. YueHue 06 21emenmax Kak MCTOPUYCCKH MEPBBII THUIT KOHIEITYalbHBIX
CHCTEM, SIBUBIIMICS TEOPETHYECKONH OCHOBOM OOBSCHEHHSI CBOMCTB M OTJIMYMTEIILHBIX TPU3HAKOB BEIIECTB. AHTHYHBIM
sTan ydeHns o0 snemenrtax. P.Boins m HaydHOe mMOHsATHE 37eMeHTa. PanHMe GopMBI yueHHs 00 3JIeMEeHTax - TEOpHs
(hrorucToHa, ITPOXUMUS, THEBMOXUMHUS M KUcIopoaHas Teopust JlaByaspe. [lepuomnueckas cucrema MeHeneeBa Kak
3aBepIIAIOIUI Tall Pa3BUTHUS YUEHUS 00 dJIeMEeHTaX.

Cmpykmypnasa xumus KaK TEOPETHYECKoe OOBICHEHHE OUHAMUUECKOU XapaKTePUCTHKM BEIIECTBA - €ro
PeakMOHHOM crocoOHOCTH. BO3HUKHOBEHHE  CTPYKTYPHBIX TEOpUH B MPOLIECCE Pa3BUTHUS OPraHUYECKOW XUMHUU
(M3y4yeHne n30MepoB U nmoiauMepoB B padbotax Komboe, Kekkyne, Kynepa, ByTiiepoBa). ATOMHO-MOJIEKYIJISIPHOE YICHUE
KaK TEOpPETUYECKasi OCHOBA CTPYKTYPHBIX TEOPHl.

Kunemuueckue meopuu Kak TEOpUU XUMHUYECKOTO IpOLECCa, OCTABUBIIME HA MOBECTKY AHS HCCIIEAOBaHME
OpraHM3aIMN XUMHYECKAX CHCTEM (MX MEXaHM3M, KHHETHYeCKHe (DaKTOpE, “KHOepHeTHKY ). XMMHUUecKas KHHETHKA U
npobjeMa MOBEACHUS XUMHUYECKUX cucTeM. KOHLEeNIus caMOOpraHu3alMi U CHHEPreTHKa Kak OCHOBAa OOBSICHEHUS
TIOBEJICHUSI XUMHUECKUX CHCTEM.

TenaeHnus (GpU3MKATU3ANUKA XUMHA. Tpu dTama (u3UKamu3anuu: 1) MPOHUKHOBEHHE (PU3MUYCCKUX HICH B
XHMHUIO, 2) MTOCTPOCHHE (PH3NICCKUX M (PH3HUKO-XUMHUUCCKHUX TCOPHIA; 3) peayKius (pyHIaMEHTAIbHBIb PAa3IeiIOB XUMUU
K ¢usuke. Pemaykiusi TeopHHM XMMHUYECKOW CBSI3M K KBAHTOBOM MeXaHUKe. PeayKius W peayKIHOHWU3M B XUMHH.
PenykuuoHu3sM ¥ €JMHCTBO 3HaHMA. [ HOCEOIOrnYeCKUi, MParMaTu4ecKuil U OHTOJIOIMYECKUN PeayKLIMOHU3M.

[Tpubmmkenabie MeTosl B XUMHUH. [IpoOiemMa cMbIcia W 3HAUCHHS IPUOIIKEHHBIX METOJOB KaK OJHA W3
[EHTPAIBHBIX JUI GUIOCOPHUN XUMUH.

Pexomenayemasi 0OCHOBHasI THTepaTypa:
1. AzumoB A. Kparkast ucropust xumuu. M., 1983
2. Kem6emn [Ix.A. [ToueMy mpoucxomst Xxumudeckue peaknuu. M., 1967
3. [Teuenkun A.A. B3aumoneiictBue Gpusnku u xumun (pruocodekuii ananuz). M., 1986
4. Kyznenos B.1., [leuenkun A.A. KoHnientyansHble CHCTEMBI XUMHN: CTPYKTYPHBIC B KHHETHUECKHe Teopun// Bompocst
unocodun, 1971 r., Ne 1

2.4. dunocodexue npodaeMbl HAYK 0 3emiie



2.4.1. Qunocogpckue npobremol ceoepapuu

2.4.1.1.Mecto reorpaduu B kJIaccu(UKAINN HAYK U €€ BHYTPCHHSS CTPYKTYPa

[Ipobnema reorpaduyeckoil peanbHOCTH. OHTOJOIMYECKUHA CTATYC Teorpaduyecknx OOBEKTOB M KPHTCPHH
PEANTBHOCTH WX CYIIECTBOBAHUS. 3aBHCHMOCTh THX KPHTEPHEB OT MPUMEHSICMBIX MO3HABATEIBHBIX CPEACTB. MecTo
reorpaduu B reHETHYECKOH Kiaccupukanmy Hayk. Mecto reorpaduu B kiraccudukanum Hayk. Kputuka npeacraBieHnit
0 JKECTKOM JICJICHUH HayK Ha OOILIeCTBEHHbIC M ecTecTBeHHbIC. [IpeactaBienus B.M. BepHaackoro o neneHun Hayk Ha
€CTECTBEHHbIC U TYMaHUTAPHBIC B 3aBUCUIMOCTH OT METOJla HccieoBanus. DyHIaMeHTAIbHBIC Pa3Indusl B XapaKkTepe
3aKOHOMEPHOCTEH, (HOPMYITHPYEeMBIX €CTECTBEHHBIMH U OOIIECTBEHHBIMH HAayKaMH, WX MPEIOMJICHHWE B reorpaduu.
AHTPOTIOIIEHTPHYECKUI XapakTep reorpa@Myeckoro CHHTE3a W HpOOJIeMbI CTpaHOBeHCHUs. LleHTpaspHOE MecTo
conpanpHOW Teorpadpuu B cucTeMe reorpaduueckux Hayk. «KoHCTpynmpoBaHHe» MNPHUPOAHO-TeOrpapuIecKoil u
COLMaIbHO-Teorpauueckoil  peanbHOCTH, (YHIAMCHTAJbHOE  CXOJICTBO  TEOPETHYECKOTO  HHCTPYMEHTapHs,
WCTIOJIb3YEMOT'0 €CTECTBEHHBIMU U OOIIECTBEHHBIMU HayKamu 1o A. JI€mry. 3HaueHne MEeXIUCIUILTHHAPHBIX TI0IX0JI0B
MIPU HCCIICIOBAaHUU IPOOJTEM, CBS3aHHBIX C KA4eCTBOM OKPYIKArOIIEH cpeabl, mpoOiieM oOecredeHus] 4eIoBeuecTBa
MIPOIOBOJBCTBUEM, MUHEPAILHBIMU M SHEPTETHIECKUMHE pecypcamu. Dusuko-reorpaduieckoe Kpblio reorpaduu u ero
mpeaMeTHast 00acTh: reoMopdoorus, duoreorpadus u reorpadus MouB, JaHIMAPTOBEACHHE.

2.4.1.2. lIpobaema OpocTpaHCTBA U BpEMEHHU B reorpaduu

OO0bIIeHHOE TIOHUMaHUE TIPOCTPAHCTBA U BPEMEHH M €T0 3HaYeHUe B COBpeMeHHOH reorpaduu. Xoposoruaeckas
KOHIICTILHS B Teorpaduu U ee HCTOPUYECKasl pOJib B CTAHOBJICHUH reorpaduu Kak GpyHaaMeHTanbHoi Hayku. Wnen B.J.
BepHanckoro o mpoCTpaHCTBE W BPEMEHM KaK CBOWCTBAaX ASMIIMPUYECKH HM3yYaeMBIX IIPOIECCOB. XapaKTepHOE
MPOCTPAHCTBO M XapaKTEPHOE BpPEMsl pA3IWYHBIX reorpaguyeckux mporeccoB. [IpobiemMa METaxpOHHOCTH
(TeTepoXpOHHOCTH) pa3BUTHS Teorpaduyeckux cucrteM. CHHEpreTHUecKas PEBOIIOIMS B COBPEMCHHOW HayKe M e¢
3Ha4YeHue Ui reorpaduu. SIBneHus SKBUPUHATBHOCTH B Pa3BUTUU reorpaduuecknx 00bekToB. [Ipo0ieMsl kay3anbsHOro
n (unamucrckoro oObscHeHus B reorpaduu. Teopermueckass reorpadusi Kak Hayka O IPOCTPAHCTBEHHOM
camoopranmzanud. [IpocTpaHCTBEHHBIC TIOHATHUS ¥ ()OPMATI30BaHHBIC IPOCTPAHCTBEHHBIC SI3BIKU B TeOrpaduu, Iepexo/
Ha pa3In4Hble YPOBHU aOCTparupoBaHus B Xoze reorpaduyeckoro uccnenosanus. Kaprorpadguieckoe MoiennpoBaHue.
I'eorpaduueckue kapTouasl. COOTHOLICHUE IPOCTPAHCTBEHHOCTH U TEPPUTOPHAIBHOCTH B Teorpaduu.

2.4.1.3. 'eorpadudeckas cpejia 4ea0BEUYeCKOro o0IecTBa

BBenenne B HayKy MOHATHS «reorpaduueckas cpega». Ero ormimume OT €CTeCTBEHHOHAYYHBIX TMOHSITHH
«rannmadTHas odonoukay, «reorpaduyeckas obonoukay u «ouochepar. [IpencraBiaenne o reorpaduveckoii cpee Kak
00 apeHe KHM3HM YelIOBeKa 1 YesoBeuecTBa. VicTopuiaeckuit xapakTep reorpaduiaeckoil Cpesibl ¥ ee pojib B 00IIECTBEHHOM
pasButiu. POpMbl aganTanuy OOLICCTBA K PAa3IMUHBIM HPUPOIHBIM YCIOBHSIM. ['eorpapuyecKuil ACTCPMUHH3M U
reorpadudeckuil moccuOmm3M. Opranndeckas CBA3b Mexkay reorpadudeckum aerepmuansMoM L1JI. ne MoHTeckbe 1
ero kouiemnueil ¢penepanusma. ['eorpaduyeckas cpera U reorpaguyecKkoe MpOCTPAHCTBO, UX BIMSHUE HA COLMAIBHO-
HSKOHOMHYECKOE pa3BUTHE CTPAH U PETMOHOB Ha npumMepe Poccum.

2.4.1.4. Buochepa u Hoochepa

PasBurtne npencrasieHuii o 6nochepe oT ee MOHUMAHUS KaK KMBOW IICHKH 3eMIIM 110 TPAKTOBKU OHOCheph
KaK COBOKYITHOCTH OmoreoneH030B. CooTHoIIeHue onocdepsl ¢ reorpaduieckoil 000104K0i 1 nanamadTHOH chepoil, ¢
surocdepoit u cormochepoit. bruochepa kak 3aKkOHOMEpHBI dTan pa3BuThs 3emin. ledanuzamus Kak OCHOBHOM CTBOJ
sBoJroIMK O6rocdepsl. TymukoBbie BeTBH pa3BuTHs Ouochepsl. Jlurochepa, runpocdepa u arMmochepa kak He0OXO0TUMbIE
yCIIOBUsI BO3HHKHOBeHHs Orocdepsl. B.M.BepHaackuii o 6uochepe Kak COBOKYITHOCTH 3€MHBIX 000JI0YCK, XUMHUUYCCKUE
CBOMCTBA KOTOPBIX OMNPEICISIOTCS KUBBIM BeniecTBOM. Hoocdepa kak HOBas 000J704YKa IUIAHETHI, BO3HHKAIOIIAS Hal
6uoctepoii. Pa3nmuaHble TPaKTOBKH HOOC(EPHI: MPEACTABICHHUS O YeJOBEUSCTBE KAaK O MOIIHOW T'eOJIOTHYECKOW H
TCOXUMUYECKON CHIIe, PaJAUKAIFHO H3MEHSIoMIEH Onochepy M KOHLENIUs Hooc(hepsl Kak 3eMHOH cdepbl, pa3BUTHE
KOTOPO# CO3HATENIFHO HAaIpaBiseTcss denoBeuecTBOM. COBpeMEHHAs HayKa O TEXHHYECKHX BO3MOXHOCTSIX M 00
9KOJIOTHUECKMX OIPAaHUYCHUSX MTOJTHOTO nepexoa ouocdepsl B Hoochepy.

2.4.1.5. T'eorpadus u SKOJIOTUSL

leorpadust kak PKOJOTHS YeNoBeKa. AHAIN3 PA3IMYHBIX ACTIEKTOB MPUPOIHO-IKOJOTHYECKHX U COLUAIBHO-
IKOJIOTUYECKHX MCCIe0BaHui B reorpadun. M3yueHne GopM U 3aKOHOMEPHOCTEH aJlanTaliny reorpadhuueckux CHCTeM
K OMpeIeTICHHON COBOKYITHOCTH MPUPOIHBIX U COUABHBIX (PaKTOPOB. PoIib reorpadun B MEXKIUCIUITMHAPHOM CHHTE3€
9KOJIOTHYECKHUX UCCIIEOBAHUHN, TPOBOJUMBIX OHOIOTHIECKUMU, PUIUKO-XUMUUECKUMH, TEXHUIECKUMH U COLUATbHBIMU
HayKamMH. AHQJIM3 T€0IKOJOTHUH KaK MEXIMCHHUIDIMHAPHOTO HAYYHOT'O HAINpPAaBJICHHS, OOBEKTOM KOTOPOTO SBISCTCS
conmanpHas skocdepa. ['eorpadudeckre acmekTsl U3yUYeHHsST COBPEMEHHBIX YKOJIOTHYECKUX MPOOIeM. DKOIOTHUECKUE
nipo6siembl Poccum.

PexomeHnayemasi oCHOBHasl INTepaTypa:
1. Amaes D.b. ConmansHO-3K0HOMIYecKast reorpadust. [IoHATHITHO-TepMIUHOIOTHIECKUH cioBapb. M,
Mpgicib,1983.



Bepnanckuii B.1. Xumnueckoe crpoenue duochepsl 3emin u ee okpykenus. M.,Hayxka,1965.
Bepuanckuii B.1. Tpynel o ¢punocodun ecrectBoznanus. M.: Hayka, 2000.

Tony6unk M.M., EBgokumos C.I1., Makcumos I'.H. Uctopus reorpadun. Cmonenck,CI'Y,1998.
I'puropreB A.A. 3aKOHOMEPHOCTH CTPOCHHUS M Pa3BUTHs reorpadudeckoit cpeabl. M.,Mbiciib, 1966.

JI€m A. T'eorpaduueckoe pasmerienue xo3sicTsa. M.: M3a-Bo

WHOCTpaHHOM JiuTeparypsl, 1959.

Mapxo K.K. 136p.1p. [Ipobnemsr obmiet pusndeckoi reorpadun u reomopdororun. M.,Hayxa,1986.
[Mpuroxun U. Crenrepc U. Topsiaok n3 xaoca. HoBwlit nuanor uenoseka ¢ npupooid. M.: TIporpecc, 1986.
Xarrer I1. 'eorpadus: cuaTe3 coBpeMeHHBIX 3Hanui. M.: [Tporpecc, 1979.

Xapseti [I. Hayunoe o0bsicHenne B reorpadun. M.: [Iporpecc, 1987.
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[JononHutenbHasa nuTepartypa:
Apmang A.J[. Camoopranu3sanus 1 camoperyiupoBanue reorpaduueckux cucrem. M.: Hayka, 1988.
Bynre B. Teoperuueckas reorpadus.M.,ITporpecc,1967.
Tlomy6es I'.H. I'eoskonorus. TEOC.M.,1999.
HcTopust M METOJIONIOTHS €CTECTBEHHBIX HayK. [ eorpadus.MI'Y.,1987.
Komocos B.A., Muponenko H.C. ['eononuTika 1 monuTHYecKas reorpadus:
Yuebuuk st By30B. M.: Acniext [Ipecc: 2002.
MunbkoB ®@.H. OcHoBHBIE TPpoOaeMbl husndeckoit reorpaduu. OTB. pen.
I'.'N.JIazyxos. M.: BIII, 1967.
Hogsie unen B reorpaduu. Beim. 1. [IpobieMsr MogenupoBaHus 1
nadopmarnmu. M.: [Iporpece, 1976.
Ponoman B.b. Teppuropuanbhbie apeasl u cetd. O4epKr TEeOPETHIECKON
reorpaduu. Cmonenck: Oiikymena, 1999.
Teitsap ne llapnen I1. ®enomen yenoseka. M., Hayxka,1987.
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2.4.2. ®unocockue npodieMbl reoJ0ruu

2.4.2.1. MecTo reosioruy B FeHETHYECKON KIacCU(PUKALMU HAayK

leomormueckas KapThHa MHUpa KaKk OTPaKEHHE TEOJOTMYeCKOH peanbHOCTH. OCOOCHHOCTH HCTOPHYECKOTO
(hopMUpOBaHUS KAPTUHBI T€OJOrHYECKO peanbHOocTH. CTaHOBIEHUE MPEACTABICHUH O CUCTEMHOM XapaKTepe 00beKTa
reoJiornd. MecTo Teojiorni B HEJIMHEWHON TeHeTHYeCcKol Kiaccudukamy Hayk. Ee cOOTHOIICHHE ¢ MOrpaHUYHBIMH
HayKaMH: (PU3UKOH 1 XUMHUEH, C OHOH CTOPOHBI, U OHoIOTHeH, reorpadueil 1 cOnnaIbHEIMU HayKaMu, ¢ pyroi. Mecto
reo@U3MKN ¥ TEOXMMHH B COCTaBe TICOJIOTHMYCCKUX TUCHUIUIMH. OmpesiesieHHne MecTa TEOJOTHH B TEeHETHYCCKOW
KIacCU(UKAIMA HAyK — METOJOJOTHYecKass OCHOBa OOOCHOBaHHS CaMOW TEOJIOTHH KaK HayKH, pacKpbITHE
3aKOHOMEPHOCTEH ee BHYTPEHHEro MeNCHHs, W3yUeHHs COOTHOLIEHHS 3aKOHOB M METOJIOB TEOJIOTHMM C 3aKOHAMHU U
METOJaMU IOTPAHNYHBIX HaYK.

2.4.2.2. [Tpobaema IpoCTPaHCTBA U BPEMEHHU B T€OJIOTHU

3HaueHHEe OOBIICHHOTO IMOHUMAHHS IPOCTPAHCTBA W BPEMEHH B T'COJIOTHH KaK B3aHMMHOTO PACIIOJIOKCHHS
TeOJIOTUIECKUX OOBEKTOB M TMPOIECCOB M WX IOCIEIOBATEILHOTO W3MEHEHHs OTHOCHUTENbHO IIKalbl HUTAE He
CYILIECTBYIOLIET0 PaBHOMEPHO TEKYIIEro BpeMeHH. BO3MOKHBIE OLIMOKH B ONpPEEeNCHUN BO3PACTa FOPHBIX MOPOJA IO
pykoBomsmeit ¢uope u ¢ayne. CymmHOCTH M CBOMCTBA T'€OJIOTHYECKOrO TIPOCTPAHCTBA W BpeMeHH. Hammdme
Pa3HOBO3PACTHBIX YYAaCTKOB 3€MHOW KOpPBI KaK MpPU3HAK CYLIECTBOBAHUS OTIENBHBIX TI'€OJOTHYECKHX CHUCTEM CO
crenu(UIEecCKUM TEOJOTHYSCKHM KPYTOBOPOTOM BEHIECTBa M CIEIM(UUECKHX (OpM OBITHS — T'COJOTHYECKOro
MIPOCTPAHCTBA U BPEMEHH.

2.4.2.3. T'eoxumuueckoe yuenue B.M.BepHajckoro o 6uocdepe u Hoochepe

Beenenne B.M.BepHajckuM B HAy4HYIO JTUTEPATYPY 0COOOT0 TEOXUMHUYECKOTO MPUHIIATIA BBIJIEICHHS 36MHBIX
000JI0YEeK TT0 OCHOBHOM T'€OJIOTUYECKOW CHIIe, BIUSIONIEH Ha XMMHUYECKUH COCTaB 36MHBIX 000JOYEK W Ha MHTPAIHIO
XHUMHYECKHX 3JeMeHTOB. B.J.BepHanckmit o Omocdepe 3emim Kak COBOKYITHOCTH BEPXHHUX CIIOEB JHTOC(EPHI,
00pa30BaHHBIX OPraHUYECKUMH OCaJKaMH, THAPOC(epbl, XUMHUUYECKHH COCTaB KOTOPOH BO MHOTOM 3aBHUCHT OT
JIeSITEIIbHOCTH KUBBIX OPraHU3MOB, TPOHOC(EpPBI, KHUCIOPO KOTOPOil BTOPUYHOIO IPOUCXOKICHHUS U CAMOTO GKHUBOTO
BEIIECTBA». 3apOKJCHUE BHYTpU Onochepbl uelloBedecTBa, KOTOPOE HA OCHOBE HAyKW M TEXHUKH IIEePEesbIBacT
6uocdepy B Hoochepy. CylecTBYIOIUE IPaHULbI OHOC(ephl: HEBO3ZMOKHOCTh CYIIECTBOBAHUS JKUBOTO MPU BBICOKHUX
JIABIICHUSIX U TEMIIEPaType BHYTPU 3eMHOIT KOPBI M HU3KOM JIaBJICHUH U TEMIIEpaType B BEICOKHX CIIOSX aTMOC(EpHI, IPH
KECTKOM KocMHYecKoM m3mydernu. B.1.Bepranckuii o mepexone 6mnocdepst B Hoochepy. Hoocdepa kak BrICIIHIA STalT
pa3BuTHs Onochepsl. AHAIHN3 IKOJIOTHYECKUX TTOCIICICTBUI MOIHOTO Iepexoaa onochepsl B Hoochepy.

2.4.2.4. T'eonorus u 3KOJIOTUS




Pa3nuyHOe MOHMMAHUE TEOJOrMYECKON Cpelbl M ee pond B JKu3HM obmiectBa. COOTHOIICHHE MOHSTHIA
«TeoJIorHYecKasi cpesia» U «reorpadudeckast cpesia 4eJIoBedeckoro oomecTsay. COOTHOIMICHHHN COIMOcheps! U IKOChEpHI.
OOBEKT U MpeAMET T'e0dKONOTuH. ['e0dKoorus, ee cojaepkaHue W Jorudyeckas cTpykrypa. OnpezneneHue oObeKTa U
IpeaMeTa SKOJOTHYECKOM TeoJornu. DKoJorndeckue (YHKIMH JHTOChepsl. 3aadyd SKOJOTMYECKOH T'eOJIOTHH B
000CHOBAHUH YIIPABJICHHS 3KOJIOTHIECKONH 0OCTaHOBKOM.

Pexomenayemasi 0OCHOBHasI THTepaTypa:
Berconknit b.I1. IIpo6aeMsr HCTOpUH U METOAOJIOTHH reosorndeckux Hayk. M.Henpa.1977.
Kuznp 3emnu. CoopHuk My3est 3emiaeBegenuss MI'Y Nel MI'Y,1961.
3yokoB 1.D.IIpobiiema reoornveckoit Gopmsl aBmxkeHus: marepun.M.,Hayka, 1979.
Kpyts 11.B.HccnenoBanue ocCHOBaHUI TeopeTHdeckoil reonorun. M., Hayka,1973.
Kny6os C.B.,IIpo3opos JI.JI. ['e0akosiorusi: HCTOpHsI, TOHATHS, COBpeMeHHOE cocTostHue. M.,1993.
Kypaxkosckas E.A.,®ypmanos I'.JI. ®unocodpcexue npodiaems! reomormn. MI'Y.1975.
Xaun B.E.,Pa6yxun A.I'. Uctopust u MmeTomonorus reoiornyeckux Hayk. MI'Y,1997.
[lep6akoB A.C. ®unocodcekue Borpock reosioruu. M.,['eonoruueckuit ¢-1.1999.
Teopust u MeToA0IOTHS dKOornaeckoit reonorun. [log pen B.T.Tpopumosa. MI'Y,1997.
0. DOkonoruueckue Gyukimu tutochepsl. [loa pex B.T.Tpopumosa. MI'Y,2000.
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JlonoJTHHTE/IbHAS INTEPaTypa:
Bzanmoneiicteue Hayk mpu n3yuennn 3emun. M.,AH CCCP,1963.
Komapos B.H. ®unocodckue Bompockt Hayku o 3emiie. Kasanckuii yH-T1,1974.
3y6xoB N.®. Ot mmaneronoruu k reonorun. M., Pocc. yH-T pyx0b1 Hapo108,2000
Copoxtun O.I'., YmakoB C.A. I'mo6anbsHas sBomtorust 3emu. MI'Y.,1991.
[puHINT pa3BUTHSA M UCTOpPH3MA B reosornn u naneobmonorun. Ote.pen. ybaromos B.H., Mockanenko A.T.
HoBocubupck «Hayxax,1990.
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