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IHosicHHTEIbHASN 3ANHCKA

O0beM TUCIUIUIMHBL 6 3.e.

1. B pesyjbTare H3ydeHHs: AUCIHILIHHBI (MOIYJIsI) ACHHPAHT J0/IKEH:

3HaTh:
—METO/Ibl KPUTHYECKOTO aHalM3a M OIEHKH COBPEMEHHBIX HAy4YHBIX JOCTHIKCHHH, a TaKxke
METO/Ibl TeHEPUPOBAHUS HOBBIX MJEH ITPU PEIICHHH HCCIII0BATEIbCKUX H NPAKTHICCKHIX 3a/1a1,
B TOM YHCJIE B MEMKAUCLIUTUTMHAPHBIX 00/1aCTAX;
— METO/[bl HAYYHO-UCCIIE10BATENbCKOMN JEATEIbHOCTH,
— OCHOBHBIE KOHLEILHUK COBPEMEHHOM (PrI0CO(UH HAyKH, OCHOBHBIC CTAIHU SBOJIOLMH HAYKH,
(GYHKIIMKM M OCHOBAHHS HAYYHOH KapTHHBI MUPa;
—cojiepKanie Tpoliecca LesenoJaranus MpopecCHOHATbHOT0 M THYHOCTHOTO PasBUTHSA, €ro
0COOEHHOCTH M CIOCODBI peanu3aluy MpH PeHIeHHH Npo(ecCHOHANBHBIX 3a1a4, HCXOII M3
9TATOB KaphepHOTro pocTa U TpeOOBaHUH PhIHKA

Ymersn:

— anaaM3upOBaTh AJIbTEPHATHBHEIC BapHAHTHI PEIICHUS HCCIICAOBATENIECKUX M NPaKTHYECKHX
3a71a4 ¥ OLIEHUBATE [OTEHIIHAIBHBIE BBIMIPHIIN/TIPOUTPBIIIM peallu3alii STHX BapHaHTOB;

— MCIIOJIB30BAaTh IOJI0KEHUS M Kareropu (uiocopuu Haykd JUls aHamu3a ¥ OLEHHBAHMS
paznMuHbIX (HAKTOB U ABICHHUH;

— OpMYJIMpOBATH LIEIH JIHYHOCTHOTO M TPO(ECCHOHATBHOTO pPa3sBUTUA M YCIOBHA HX
JIOCTHIKEHHS, MCXO[s W3 TEHICHIMH pa3sBUTHS 00IacTH NpoQecCHOHATBHON JAeATeIbHOCTH,
3TAnoB MPodGecCHOHANBHOTO POCTA, HHIUBHIYaIbHO-THYHOCTHBIX 0COOCHHOCTEH;

— OCYILECTBIIATh JIMMHOCTHBIA BBIOOP B  PasAHUHBIX MPO(ECCHOHAIBHBIX ¥ MOpPAIbHO-
IIEHHOCTHBIX CHTYAIMsX, OICHWBAThH IOCIENCTBUSA IMPHHATOrO PEHICHHA H HECTH 3a HCro
OTBETCTBEHHOCTH Iepes; co00H H 00IIIecTBOM

Bnaners:

- HABBLIKAMH KPUTHYECKOI0 aHaju3a M OIECHKH COBPEMEHHBIX HayTHBIX IOCTHIKEHUNA U
pe3yJILTATOB JCATEIBLHOCTH 110 PELICHHIO HCCIIEN0BATEIbCKUX M TPAKTHYCCKHX 3a1a4, B TOM
uncie B MEXKJIMCITUIIIHHAPHBIX 00J1aCTAX;

- TEeXHONOTMSMH TUIAHHPOBAHUS B NPO(eccHOHATbHOM JEATEIBHOCTH B cepe HayUHBIX
HCCIICIOBAHMH;

- MerojJaMH M (opMamMM Hay4HOro IOHMCKa, METOJaMH pelIEHHs npobnem ynpasjieHUdA
POCKTAMH,  HaBBIKAMH CAMOCTOATENILHOH HAYYHO-HCCIIEIOBATENBCKOM W aHAIUTHYECKOM
JICATEIIBHOCTH.

2. Copnep:kanue JHCIMILIUHBI (MO/1YJIs)
YACTHD 1. Oomue npodaemMs! puaocopuu HAYKH
Tema 1. TIpeamer u ocHOBHBIE KOHIENUHH COBPeMeHHOil putocodnu Hayku. Tpu acnekra
OLITHS HAYKH: HAYKA KAaK TeHEepallus HOBOTO 3HAHMS, KaK COLMANIbHBIN HHCTHTYT, KaK ocodas
cepa KyJIbLTYpPBI.

JIOrHKO-3MUCTEMONOTMYECKUI  MOJX0 K  HCCle/JoBaHHIO Hayku. [losuTuBHCTCKAs
Tpamuups B (uiocopun Hayku. Pacumpenue mons Quiocodekoi mpobneMaTHKH B
nocriosutHeretckoil punocodun mayku. Konuermmn K. Tlormepa, M. Jlakaroca, T.Kyma,
[1.Meitepabenna, M.Ilonanu.

COLHONOTHYECKHH U KYJIbTYPOJIOIHYECKHH MOAX0/bI K UCCISIOBAHHIO PA3BUTUH HAYKH.
[poGiieva MHTEPHATM3MA M IKCTEPHAIW3MA B IOHHMaHHH MEXaHH3MOB Hay4HOH JeATEILHOCTH.
Konnenuuu M. Bebepa, A.Koiipe, P. Meprona, M.Maukes.

Tema 2. Hayka B KyabType coBpeMeHHOH muBHam3anuu. Tpu acrekra ObITHS HAYKH:
HAyKa KaK TeHEpals HOBOTO 3HAHUS, KaK COIMATbHBIT HHCTUTYT, KaK ocobas chepa KyIbTypEL.



Jloruko-snucreMonoruyeckuii Moaxo/1 K UCCNeOBaHUIO Haykw. [T03UTHBHCTCKas TpaauIus B
(puirocopun Hayxu. Pacmmpenue nonst ¢uiocodckoil npobiieMaTHKH B MOCTIO3UTHBUCTCKOI
¢Guinocopun nayku. Kounermmu K. Tlonmepa, M. Jlakaroca, T.Kyma, II. ®eitepabenna,
M.Ilonanu.

Connoaornyeckuii ¥ KyJIbTypOJIOTHUECKHH MOIX0ABI K UCCIEIOBAHUIO PA3BHTHH HAYKH.
[IpoOGnema uHTEpHAIIM3MA U SKCTEpHATN3Ma B TOHUMAHUHM MEXaHU3MOB HAYYHOW AEATEILHOCTH.
Konuenuun M. Bebepa, A. Koiipe, P. Meprona, M. Mankes. TpaguuuoHanIUCTCKUi H
TEXHOTCHHBII THIIBl [UBHJIM3ALMOHHOTO pa3BHUTHS W HMX Oa3MCHbIE LEHHOCTH. LIeHHOCTB
HayuHo#l pauroHanbHocTH. Hayka u ¢unocodpus. Hayka u wuckyccrBo. Ponbs Hayku B
COBPEMEHHOM 00pPa30BaHUM U (POPMUPOBAHHMU JTHUYHOCTH. DYHKIIMKM HAyKH B JXKU3HH 0OIeCTBa
(HayKa Kak MHPOBO33peHHE, KaK MPOU3BOAUTEIbHAS H COLIMATBHAS CHITA).

Tema 3. BozHNKHOBeHHe HAYKH W OCHOBHBIE CTA/IMH €¢ MCTOPHYECKOH IBOJIIOIHH.
llpennayka ¥ Hayka B COOCTBEHHOM CMBbIC/IE CJI0Ba. J[Be CTpaTerud NOPOMNKIACHUS 3HAHMIA:
00o01IeHHe  MPAKTUUECKOTO OMBITA M KOHCTPYHPOBAHHE  TEOPETHYCCKHX  MOJICINEH,
o0ecreyrBarOIIMX BBIXO/T 32 PAMKH HATMYHBIX HCTOPUYECKH CIIOMHUBIIUXCS (POPM MPOU3BO/ICTBA
1 OOBIIGHHOTO ONBITA.

KyiapTypa anTHYHOTO IOJMca W CTAHOBJICHME TMEPBBIX (OPM TEOPETHYECKOH HAYKH.
AHTHYHAsg JIOTMKAa M MaTeMaTHka. Pa3BUTHE JIOrHYECKHX HOPM HAYUYHOTO MBIIUIEHHS |
OpraHMsanui HayKH B CpPe/HEBEKOBBIX YHHBepcHTeTax. PoOJb XPHCTHAHCKOH TEOJOrHH B
M3MCHECHUH CO3CPLATEIbHON MMO3UIMKA YYEHOTO: WYEJIOBEK TBOPEIl C MaleHbKOH OYyKBBI;
MAHUIYJISIMAs ¢ IPUPOJHBIMEH OOBEKTaMH — alXMMHs, acTpOJIOrHs, Marus. 3anajHas u
BOCTOYHAs CPE/THEBEKOBAs HayKa.

CraHoBjieHHE ONBITHOH HAyKH B HOBOEBPOICHCKON KyibType. PopmupoBanHe HIealIOB
MaTreMaTH3MpOBAHHOIO M ONBITHOIO 3HAHHA: OKchopiackas mkoia, Pomkep Bakon, Yulbsim
Oxxam. [lpeanocbulku BO3HHKHOBEHHS OJKCIEPHMEHTAIHHOTO METOJAa M €ro COEJHHEHHS C
MaTeMaTHYeCKUM onucaHueM npupoxael. . Tamuned, Opencuc bokon, P. [lexapr.
MupoBo3speHyeckas pojb HayKd B HOBOEBpOIEHCKOH KynbType. COLHOKYIBTYpPHBIC
MPEJUIIOCHIIKH  BO3HHKHOBEHHS OJKCIEPMMEHTAIBHOTO METOJa M €ero  COeJAMHEHHS ¢
MaTeMaTH4YeCKUM OMUCAHUEM MPHPOJIBI.

@®opMHpOBaHHE HAayKH Kak [po()ecCHOHAILHOH JIeATeNBHOCTH. Bo3HHUKHOBeHUE
JUCIHMILIMHAPHO-OPTaHU30BAHHOH  HAYKH. TexHooruueckue  MpPUMEHEHHUS HaYKH.
dopMupoBaHHEe TEXHHYECKHX HayK.

CraHoBJIeHHE COUMAIBLHBIX M TyMaHHUTApHBIX HayK. MHpOBO33peHYecKHe OCHOBAHUS
COLMATILHO-HCTOPHYECKOTO HCCIeIOBAHMUS.

Tema 4. CTpykrypa Hayunoro 3Hanus. Hay4yHoe 3HaHHe Kak CJIOJKHAs pa3BHBAIOILASCS
cucreMa. MHorooGpasie THIIOB HAyYHOIrO 3HAHHs. DMIUPUYECKUA M TEOPETHYECKUH YPOBHH,
KpUTEPHH UX pasindeHust. OCOOEHHOCTH AMIUPHUUECKOI0 U TEOPETHUECKOTO SI3bIKa HAYKH.

Cmpykmypa  somnupudeckoeo snanus. dxcnepument u Habmonenue, CrydaiiHbpie H
cucremarnveckue nabmonenus. IlpuMenenne ecrecTBeHHBIX 00bEKTOB B (DYHKIIMH TPUOOPOB B
CHCTEMAaTHYeCKOM HaOIIoAeHnH. JlaHHble HaOJMIOJeHHMs KaK THUN SMIMPHYECKOTO 3HAHHS.
OMIUPHUECKHE 3aBUCUMOCTH M sMnupuyeckue Qaxtel. [Ipouenypsr dopmupoBanus daxra.
[Ipobiema TeopeTHyecKoil Harpy>KeHHOCTH (pakTa.

Cmpykmypor meopemuieckoeo 3Hanus. [lepBudHble TEOpeTHYECKHUE MOJEIH M 3aKOHBI.
Paspuras Tteopus. TeopeTHueckue MOJENM Kak IEMEHT BHYTPEHHEH OpraHW3alMu TEOPHH.
OrpaHMueHHOCTL  THIOTETHKO-JE/JIYKTHBHOH  KOHLEIIIMH TEOpPETHUYECKHX 3HaHHi. Ponb
KOHCTPYKTHBHBIX METOJOB B JICJlyKTUBHOM Pa3BEPTbIBAHHH TEOPHH. PazBepThIBaHHE TCOPHH KaK
npouecca pemleHus 3ajad. IlapagurmanbHble 00pa3ibl pelneHds 3agad B COCTaBe TEOPHH.
[lpobnembr  reHesuca  oOpasmoB. Maremaruzauus — TEOPETHYECKOrO — 3HAHUS.  BHIBI
MHTEPIIpeTalUy MaTeMaTHYeCKOTro anmapaTa TeOpHH.

Ocnosanus nayku. CTpyktypa ocHoBanuil. Mieansl W HOpMBI HCCIENOBAHHS M HX
COLMOKYJIBTYpHAs pasMepHOCTh. CHCTEMA MACATIOB M HOPM KaK CXeMa METOMA AeaTeTbHOCTH.

Hayunas kapruna mwmpa. Mcropudeckne (opmbl HaydHOH KapTHHBI Mupa. OyHKIHH



Hay4HOH KapTHHBI MHpa (KapTHHa MHpa KaK OHTOJIOTH, Kak (opma cucTeMaTH3ALUK 3HAHMA,
KaK McclleloBaTelbeKas IporpaMmma).

OnepaloHanbHble OCHOBAHWS HAYYHOH KapTHHbBl MEpa. OTHOMIEHHE OHTOIOTHYECKHX
[1OCTY/IaTOB HAYKH K MHPOBO33PCHYCCKUM JIOMHHAHTaM KyJIbTYPBI.

®uocodekue ocHOBaHKs HayKH. Poib Gumocopckux Hael H NPHHIHIOB B 000CcHOBaHUH
HayuHoro 3HaHus. Puuocopckue HIeH Kak SBPUCTHKA HAYYHOTO IMOHCKA. dunocodekoe
060CHOBAHKE KAK YCIOBHE BKIIOYEHUS HAYUHBIX 3HAHUH B KYJILTYPY.

Tema 5. /lunaMuKa HAYKH KAK TIPOLECC MOPOKICHHS HOBOro 3HaHus. Hcropuieckas
MAMEHYMBOCTH MEXAHMU3MOB [OPOYCICHHS HAYUHOTO 3HaHMA. B3aumojeHcTBHE OCHOBaHMI
HAyKM M OTBITA KaK HAuyajbHbI 5Tal CTAHOBICHHS HOBOH [MCIHIUIHHEL [Tpobnema
kiaccu(ukanu. O6paTHoe BO3AEHCTBIE IMITHPUIECKUX (PAaKTOB HA OCHOBAHHS HAyKH.

dopMUpOBAHKE TIEPBHYHBIX TEOPETHYECKHX MOJE/ICH M 3aKOHOB. 'Ponb aHajorui B
teoperuueckoM roucke. [Iponeaypsr 00OCHOBaHMS TEOPETHYCCKHX sHaHuil. B3auMocBs3b
JIOTHKH OTKPBITHS ¥ JIOTHKH 060CHOBAHHS. MeXaHH3Mbl Pa3BUTHsI HAYIHBIX TIOHATHH.

CTaHOBJIeHHE Pa3BUTON HAaydHOH Teopun. KiracCHUeCKHi M HEKJIACCHYECKHH BapHaHTHI
(opmuposaitis Teopuu. ['enesuc o0pasioB peleHus 3aia‘d.

[IpoGiemuble cuTyaluy B Hayke. llepepacTaHue YacTHBIX 3a1ad B npobaeMbl. PasButHe
OCHOBAHMH HAYKH T10J1 BIIMSTHHEM HOBBIX TEOPHH.

[1po6:ieMa BKIIIOUEHHS HOBBIX TCOPETHIECKHUX NPE/ICTABICHUH B KYJILTYPY.

Tema 6. Hayunble Tpaiuuum ©  Haydnbie pesoiiounu. Tuimb HAY4YHOIi
panmonajbHoCTH. B3aumosielicTeue Tpajguuui 1 BOSHMKHOBEHHE HOBOIO 3HAHMAL. Hayunbie
PEBOJIOLNHA KaK TepecTpoiika ocHoBanuil Hayky. [IpoGieMbl THIIONOTHH HAYYHbIX PEBOJIIOLINH.
BHYIpUAMCUMIUIMHAPHLIE — MEXAHM3Mbl ~ HAY4HBIX  PEBOJIOLMH. MesKIMCIMILIMHAPHbIE
gzauMojieiicTBMS M "MapajiMrManbHble  NPUBHBKH'  Kak  (aKrop  PeBOJOUHOHHBIX
npeoGpasopannii B Hayke. COLUOKYIBTYPHBIE IPE/IIOCHIIKH r7100aIbHBIX HAYYHBIX PEBOJIIOIM.
[TepecTpoiika OCHOBAaHMH HAyKH H H3MCHEHHE CMBICIIOB MHPOBO33PEHYECKHX YHHUBEPCAIHH
KyJpTypbl. IIporHocruyeckas poib (GHIOCOPCKOro 3HAHHS. dunocodus Kak TeHepauus
KATErOpHATBHBIX CTPYKTYP, HEOOXOMMBIX JUIsl OCBOEHHS HOBBIX THIIOB CHCTEMHbIX 00BEKTOB.

Hayusble peBOMIOLHH Kak TOUKH Ou(bypKalui B Pa3sBUTUH 3HAHHA. Henuueinocts pocra
sHannit. CeJleKTHBHAs PoJih KyMBTYPHBIX TPajulluii B BHIOOpE CTpATerHH HayuHOro pasBUTHS.
[Tpobiiema MOTEeHIMATLHO BO3MOKHBIX HCTOPHE HAYKH.

[JoGabHble PEBOMIONMHI M THIIBI HAYYHOH panuoHaisHOCTH. McTopryccKas CMeHa THIIOB
HAYUHO# palMOHANBHOCTH: KJIACCHYECKas, HeK/IacCHUEecKasd, IIOCTHEKIACCHUECKast Hayka.

Tema 7. Oco0eHHOCTH COBPEMEHHOI0 YTana paspuTHs HayKH. IlepcniekTHBBI HAYYHO-
TeXHHUYECKOro mporpecca. [JaBHblE XapaKTEPUCTHKH COBPEMCHHOH, IOCTHEKJIACCHUECKO
nayku. CompemeHHble —rnporecchl  AuddepeHuHanEy M HHTErpallMd  Hayk. Cas3b
TCITMITTMHAPHBIX 1 Npo6IeMHO-0PUEHTHPOBAHHBIX UCCIIEI0BAHUA. OcBoenue
CaMOPA3BHBAIOIIMXCS "CHHEPreTHUECKUX" CHCTEM M HOBbIE CTPATErHH HAYUHOTO MOHCKA. Pone
HelMHEIiHOH JMHAMMKH M CHHEPreTHKH B Da3sBUTHH COBPEMEHHBIX MPE/ICTaB/ICHUH 00
HCTOPHUECKH  Pa3BHBAIONIMXCSA  cucreMax. [7100aibHbIA - SBOMIOLMOHA3IM - KaK CHHTE3
JBOMIOLMOHHOTO M CHCTEMHOTO TOAXO0/0B. [ JI00aNbHbIA SBOMOIMOHU3M W COBPEMEHHA
nayunas kaprtuHa Mupa. COnwKeHue HJICANoB  CCTCCTBEHHOHAYMHOrO  H COLMATLHO-
ryManuTapHoro nosHanus. OCMpICIeHIE CBsI3eH COUMATIBHEIX H BHYTPAHAY THBIX IIEHHOCTCH Kak
YCJIOBHE COBPEMEHHOrO Pa3sBMTHS HayKd. BiiroueHue CONHATbHBIX IIEHHOCTEH B Ipolecc
RBIGOpA CTpATernil MCCIE0BATEIIBCKON JCATCIHHOCTH. Pacmupenne stoca Hayku. Hoebie
yruyeckue poGieMsl Haykn B KoHue XX croserus. IIpoGnema ryMaHUTapHOTO KOHTpOJS B
HAYKC U BHICOKMX TEXHOJOTHsX. DJKOJOrHyecKas u colaIbHO-TyMaHUTapHas SKCICPTH3a
HayqHO-TeXHu4eckux mnpoektos. Kpusuc uueana [IeHHOCTHO-HEUTPAIBHOTO MCCIIEI0BAHNSA 1
npoG/eMa NaealorM3MpOBAHHON HayKn, DKONOrHYCCKas STHKA U ee (unocockue OCHOBAHUSI.
dustocodusi PycCKOro KOCMH3Ma M Y4CHHE B.W. Bepnanckoro o ouocdepe, TexnHocdepe
noocepe. [Ipobiembl HKOIOTHYECKOH STHKH B COBpeMeHHOll 3amaanoi  (punocodun (b.
Kanmkor. O. Jleononsa, P. Arrduism).



[TocTHeklaccHueckas HayKa H M3MEHEHHE MHPOBO33PEHUYECKUX YCTAHOBOK TEXHOTCHHOMH
nmswimsannn, CoueHTHsM W aHTHcuMeHTH3M. Hayka w mapanayka. [lowck HoBoro THma
LUMBHJIN3ALHOHHOTO Pa3BUTHsI U HOBbIE (DYHKIIMM HAYKH B KyJibType. HayuHas panuoHaIsHOCTh
u npobiaema jaManora KyibTyp. Ponb Haykd B NpPeoJo/IEHHH COBPEMEHHBIX TIJIOOAIBHBIX
KPHU3HCOB.

Tema 8. Hayka kak coumaJbHBIH MHCTHTYT. Pa3nmuunbple MOAXOIBI K ONpEACTICHHIO
COLMAJIbHOTO MHCTHTYTa Hayku. Mcropuyeckoe pasBUTHE MHCTHTYLMOHAIBHLIX GOpPM HAy4HOI
JesitesibHoCcTH. Hayunble coobectBa M ux ucropuyeckue THIbl (pecnybimka ydyensix XVII
BEKA; Hay4yHbIC COOOIECTBA 3MOXM JUCHHIUIMHAPHO OPraHWU30BaHHON HayKH; (OpMHpOBaHHE
MEKIUCUHMIUIMHAPHBIX coobuiecTB Hayku XX cronerus). Hayunbeie mkonel. Iloaroroska
HayuHbIX Kajapos. Mcropuueckoe pasBuTHE CIIOCOOOB TPAHCISILMU HAyYHbLIX 3HAHWH (OT
PYKOIHCHBIX HM3JaHHH 10 COBPEMEHHOTO KoMIbioTepa). KommbloTepuszaius Hayku M ee
coumnaibubie nocnejacTeus. Hayka n sxonomuxa. Hayka u Biacte. [IpoGnema cekpernoctu u
3aKPBITOCTH HAYYHBIX HcClle0BaHui. [[pobiiema rocy1apcTBEHHOTO pery/IMpoBaHUS HAYKH

YACTD II. ®uaocodexkne npodjieMbl eCTECTBEHHBIX HAYK

Tema 9. ®uiocodpexkue npodiaembl MareMaTukn. OOpas MameMamuky Kax HAYKU:
(punocoperuin  acnekm. MaTtemaTuka M ecTeCTBO3HaHue. MaremaTuka Kak S3bIK HAyKH.
Marematnka kak cucreMma wmojeneit. Marematnka w TexHuka. Pasznwude B3rISMI0B  Ha
maremaTuky puirocodon u yuensix (M.Kaur, O.Kounr, A.Ilyankape, A.Diinurreiin, H.H.JTy3uH).

Marematnka Kak (EeHOMEH uYenoBe4YecKOH KyabTypel. Matematuka u  (uiaocodus.
Maremarnka u penurus. MaTtematuka u HckyccTtBo. HopMel M mjaeanbl MareMaTHYeCKOM
JesarenbHocTH. Crnenn@uka METOI0B MaTEMATHKH.

Crpykrypa MaTteMaTHueckoro 3HaHHs. OCHOBHBIC MAaTeMaTHYCCKHE AUCIMILUTHHBL
Mcropuueckoe pa3BUTHE JIOTHYECKOH CTPYKTYPBI MaTeMaTHKH. AKCHOMAaTHYECKHI MeToj] U
Kiaccu(uKanMsa MaTeMaTH4yecKoro 3uanus. ['pynnoBas wiaccuduKanus IeoMEeTpHUECKHX
Teopuii (nporpamma @ .Kneitna). CTpykTypHOe U (YHKIIHOHATBHOE SIMHCTBO MaTEMATHKH.

Mdunocodus MareMaTHKH, €€ BOZHUKHOBEHHE W ATarbl 3BOMIOIMU. OCHOBHBIE MTPOOIEMBbI
puitocopuu U METOAONOIMM MATEMATHKH: YCTaHOBJICHHE CYIIHOCTH MAaTEMaTHKH, €€ MpeaMeTa
M METOJOB, MeCTa MaTeMaTHKM B Hayke © B KyibType. @DyHnaMmeHTalucIcKas H
He(pyHJaMeHTaIMCTCKass  (COUMOKYIpTYpHas)  (unocodus  marematuku.  Dunocodus
MaTeMaTHKH Kak pasfesn ¢punocoduu 1 kak oduast MeTO40 0T s MAaTeMATHKH.

Pazjnenenne ucropun MaremMaTMKM # (QUIOCO(GUH  MaTEeMAaTHKH: COOTHOILEHHE
(paxTHueckoit u mornyeckoit ueropuu, kiaccupukanuu GpakToB ¥ UX aHaIH3A.

MeTo0710rusi MaTeMaTHKH, €€ BO3HHUKHOBEHHE M 3BOJIIOLMA. MeToAbl MEeTOI0I0rHH
MaTeMaTHKH  (pedUleKCHBHBIH, IPOEKTHBHBI, HOPMAaTHBHBIN). BHyTpeHHHe H BHEIIHHE
(pYHKILMH METO/I0JIOTHH MaTeMaTHKH, €€ MPOrHOCTHYECKHE OPHEHTALHH.

Ilpoonema obocHosanua MamemManuku

IIpobiiema 00ocHOBaHMS MATEMATHUECKOTO 3HAHMS HA PA3/IMYHBIX CTAAUSIX €ro PasBUTHSL.
['eomerpuueckoe  oOocHopanue ainreOpel B aHTHUHOCTH. [IpoGiema  obocHoBaHus
maremarudeckoro ananusza B X VIII Bexe. IToMcku eqMHOM OCHOBBI MaTEMaTUKH B paMKax
akcuoMaTnyeckoro merojia. OTKpbITHE MapaJoKCOB W CTAHOBJIEHHE COBPEMEHHOM MNpoOIeMbl
000CHOBAHUS MATEMATHKH.

Jlornuuerckast  ycranoska 1. @pere. Kpurtuka mncuxonormsMa M KaHTOBCKOTO
HHTYHIIMOHH3MA B TIOHHMaHMM 4ucaa. 1pynHoctd konuenuuu 1. @Ppere. llpencrasienue
MaTeMaTMKU Ha OCHOBE TEOPHM THIOB W JIOTMKM oTHomeHHi (b. Paccen m A. VYaiitxen).
PesynpraTtel K. I'enensa u A. Tapckoro. MeTo10/10THUECKHE U3BSHBI H OCHOBHBIE JOCTHIKEHUs
JJOMMIHUCTCKOINO aHajln3a MaTCcMaTHKH.

Yyenue JI. bpayspa 0 KOHCTPYKIIMM KaK O €IWHCTBEHHO 3aKOHHOM crocoOe omnpaBiaHus
MATEMATHUYECKOrO CyllecTBOBaHUsl. BpayspoBckas KpUTHKA 3aKOHA HCKJIIOYEHHOIO TPETHEro.
HepnocratouHocTs MHTYHIMOHM3MA KAk MpOrpamMMbl 000cHOBaHHS MareMaTuku. CrelcTBus
HHTYULHOHM3MA Ul COBPEMEHHON MaTeMaTHKH U METO/I0JIOTHH MaTeMaTHKH.



I'unpOeproBekad cxema abCONOTHOrO 0DOCHOBAHHMS MAaTeMAaTHYECKHX TEOPHil HAa OCHOBE
(GunuTHOH M cozmepxarenpHO MeTateopud. llomatne durMTH3Ma. Beixox 3a mpenmens
(uHMTH3MA B TEOPETHKO-MHOJKECTBEHHBIX M CEMAHTHYECKHX  J0KAa3aTelbCTBaX
HenporuBopeunBocty apudmeruxu. (I'. Iennen, I1. Hosuxos, H. Haropusiii). Teopemsr K.
['enens n nporpamma [ 'unsOepra: coBpeMeHHBIE THCKYCCHH.

Memodonozuueckue u ucmopuieckue npodaeMbl MamemMamusayuu HayKu.

Ilpuxnagnas maremarnka. Y poBHH MaTeMaTH3allu{ 3HAHHUS: KOIHUeCTBeHHAs 0OpadoTka
IKCHCPUMCHTAIILHBIX JIaHHBIX, [OCTPOGHHE MAaTEeMAaTHYECKUX MOJEIEH MHIAMBULYAIbHbBIX
ABJICHUH W IPOLIECCOB, CO3/IaHHE MAaTEMaTH3NPOBAHHBIX TEOPHH.

Crneuudura OpUIOKEHHs MaTeMaTHKH B pa3IMYHBIX oOnacTsx 3HaHuA. HoBble
BO3MOJKHOCTH [IPUMEHEHHMsI MAaTEMaTHKH, I[pelaraéMple TEOpHEH KaTeropuil, TeopHei
karacTpod, Teopuel ¢paxramos, u ap. [Ipobrema moucka ajeKBaTHOTO MAaTEeMaTHYECKOTO
anrnapara JUis CO3aHHs HOBBIX IIPHJIOKEHHH.

MateMaTrueckoe MOJEIUMPOBAaHHUE: MPEAIIOCHUIKH, JTalbl IOCTPOSHHS MOJEIH, BHIOOp
KPHUTEpPHEB aJIEKBATHOCTH, IIpo0IeMa HHTEpIIpEeTalluu.

Tema 10. ®uwirocodexne npodieMbl PHU3HKH.

Mecmo (pusuku ¢ cucmeme HayK.

Ousnka xak (yHIaMeHT ecTtecTBO3HAHHA. OHTOJIOTHYECKHE, SIMHCTEMOJIOTHYECKHE H
METOJIOJIOTHYECKHe  OCHOBaHMs  (yHmameHTanbHOcTH — Qu3uku. Crenudguka  MeToJIOB
(pusnueckoro nmosHanus. OU3NKA U CHHTE3 CCTECTBEHHO-HAYYHOTO M T'YMaHHTAPHOTO 3HAHMS.
PoJib CHHEPTETHKH B 9TOM CHHTE3e.

Onmonozuueckue npodnemst usuxu

[lonstue onronorun ¢Quspyeckoro 3HaHWs. OHTONOTHYECKWH craTyc (pU3UYECKOH
KapTHHbI MUpa. DBOJIOLMS (PU3UYECKONH KaPTUHBI MUPa U U3MEHEHHE OHTOJIOTHU (PU3UUECKOT0
3HaHWs. MeXanuueckas, dJIeKTPOMarHMTHAss M COBPEMEHHAsh KBaHTOBO-PEIATHBHCTCKAs
KapTHHBl MHpPa Kak dTalbl Pa3BUTHSA (PH3MUECKOTO MO3HAHHU.

YHactuupl 1 noss kak GyHaamMeHTanbHbIe a0CTPAKIIHH COBPEMEHHON (HH3HYECKON KapTHHBI
MHpa W 1po0ieMa HMX OHTOJOTHYECKOro craryca. OHTONOTHYECKHH CTATyC BHPTYalbHBIX
gactul. [Ipobnemsl knaccudukanuu (yHIaMEHTATBHBIX YacTHIl. THIBI B3aMMOIEHCTBHIL B
¢pusuke u npupoja BzaumMojeHcTBuii. CrangapTHas MoJelnb (YHJAAMEHTAIBHBIX YaCTHIl H
B3aHMO/ICHCTBHH W €€ KOHLENTyaJlbHbIE TPYAHOCTH. DU3MYECKHH BakyyM M IMOHCKH HOBOMH
onrosnorun. Teopus ctpyn u “teopust Bcero™ (TOE) u npodieMbl uX 000CHOBaHHS.

IHpodonemuvr npocmpancmea u epemenu

IIpobnema npocTpaHcTBa M BPEMEHH B KJIACCHYECKOH MexaHuke. Poiib KONepHHKaHCKOI
CHUCTEMBl MHpPa B CTAHOBJEHHH TaJWJICH-HLIOTOHOBBIX UPEICTABICHHH O MpOCTPaHCTBE.
[lonstne unepuManbHOi cUCTEMBI M NpUHLMN HHepiwH [anuies. [IpHHIMI OTHOCHTEILHOCTH
[asmnes, npeoGpasosanus ["anumnes v NMOHsATHE KOBAPHAHTHOCTH 3aKOHOB MeXaHHKH. [loHATHe
adcomoTHOro npocTtpaHcTBa. Puinocockue W PETUTHO3HBIC MPEANOCHUIKH  KOHLEMIHH
abCOMOTHOTO MPOCTPAHCTBA U [IPOOIIEMa €€ OHTOJIOTHYECKOTO CTaTyca.

Teopernueckue, sKCIEpUMEHTAIBLHBIE M METOMOJOIMYECKHE TMPENIOCHUIKH H3MCHEHHs
raJInIieHi-HbIOTOHOBCKUX TPEACTABICHUH O IPOCTPAHCTBE H BPEMEHH B CBA3H C IIEPEXOIOM OT
MCXaHHYECKOH K 2JICKTPOMAarHMTHOH KapTHHE MUpa.

Cneunanbnasg ¥ obmas teopun otHocuteapHoctd (CTO m OTO) A.DiiHmTeiina Kak
COBPEMEHHBIC KOHLCIIMK MpocTpaHcTBa M BpeMeHH. CyOcraHuuanbHas M PesAIHOHHAS
KOHLICHLIMK [pOCTpaHcTBAa M BpeMeHH. llomaTHe 0 eIMHOM NPOCTPAHCTBEHHO-BPEMEHHOM
KOHTHHYYMe ' MMHKOBCKOTO.

IIpodaemor oemepmuHuIMa

KoHuenuus JerepMUHU3Ma M €€ POlb B (DH3HYECKOM MO3HAHHH. J[CTCPMHHH3M H
NpHIHHHOCTL. Juckyceun B Quaocodui HayKu [0 MOBOJAY XapaKTepa IPHYMHHBIX CBS3Eil.
[lpuunnnocts  u  wenecoobpasHocts. Tenmeonoruss W TeneoHoMusM. [IpHuumHHOE U
(yHkuuonanpioe oO0bsAcHeHne. Bxman OapBHHM3MAa M KHOEPHETHKH B JEMHCTHUKAIHIO



momsituss e, Llomstie nenu B cusepretuke. CTaryc BEpOATHOCTH B KJIACCHYECKOH |
KkBaHTOBOM (u3Hke. OUIOCOPCKUH CMBICII KOHIECITIIHH JOTOIHUTEILHOCTH H. bopa u npuHuHIa
neonpeseiennocty B. [eiizendepra

Ho3nanue croyncHplx cucmem u Qusuka

[peacraienue o GU3MYECKUX OOBEKTAX Kak CHCTEMAX. Tpu THIA CHCTEM: IPOCTBIC
MeXAHHYECKHE CHCTEMBI, CHCTEMBI C OOpaTHOM CBA3bIO; CHCTEMBbl C CaMOPa3BHTHEM
(CaMOOPTaHU3YIOIIHECS CHCTEMBbI).

[IpOTHBOPEYIE MEXY KIACCHYeCKOH TEPMOJMHAMUKOH H JBOIOLHOHHOH ouonoruei u
KOHLCIIHA camMoopranuzauu. TepMOIMHAMUKA OTKPBITBIX HCPABHOBECHBIX  CHCTEM H.
IMpurownna. CTaTyc TNOHATHA BPEMEHH B MEXAHHUYECKHX CHCTEMAX H cucreMax ¢
camopaszeutTHeM. HeoOparuMOCTh 3aKOHOB MPUPOABL U “crpena Bpemenn”. CuHepreTHka Kax
OMMH W3 HCTOYHHKOB SBOJIONMOHHBIX HIeH B (usmKe. JleTepMHHHPOBAHHBIH XaoC H
HBOJIHOIHOHHLIC HPOGHCMBI.

[Tpobaema 0GbeKMUBHOCHU 6 COBPEMENHOT Qusuxe

KpanTopas MEXaHMKa ¥  IIOCTMOJIEPHHCTCKOE OTpHUAHHE HCTHHBI B HAyKe.
HeoHO3HAUHOCTE TEPMHHA “00BEKTHBHOCTH 3HAHMA: 0OBEKTHBHOCTE KaK “00BEKTHOCTD”
onucanus (ornucanue pearbHOCTH 0e3 OTCHUIKH K HabmoAaTelno); # 0ObEKTHBHOCTD B CMBIC/IC
a1eKBATHOCTH TEOPETUYECKOTO OMHCAHMUs JCHCTBUTEIBHOCTH.

[TpobaeMaTHYHOCTE  JJOCTYDKEHUS “0OBEKTHBHOCTH ~ OIMCAHHA H  PEeAIH3yeMOCTH
TOJTy9eHHs 3HAHHS, 3JeKBATHOTO ACHCTBUTEILHOCTH.

Poith colMaIbHBIX (pAKTOPOB B JOCTHIKCHHH HCTHHHOTO 3HAHHA. Kputuueckas TpaJuiis B
HAYYHOM COOOIIECTBE H YCIIOBHE TOCTHIKECHHUS o6pexTHBHO ucturHoro 3HaHus (K. Tlormep)

@1[31!!\‘(1, MAMEMAMUKA U KOMIbIOMEPHbLIE HAYKI.

Pomp MaremMardikd B pasBuTHu  Qusukd. MareMmaTHKa  Kak - A3BIK du3uKH.
MaTeMaTHuecKie MeTombl ¥ (OPMHpOBaHME HAYYHOro 3HaHus. TpH oTama mMareMarh3aiiu
sHaHMs: (PEHOMEHOJIOTHYECKHIT, MOJEIIbHBIH, (yHiamMeHTanbHO TEOPETHYECKUH. «Koasomouus»
BHINMCIATEBHEIX CPEJCTB M HayuHblX MeTozoB. IlomsTue uH(pOpMAlMH: TEHEe3UC |
COBpEMEHHBIE 101X0/1bl. Martepus, SHeprus, uH(opManus Kak (QyHIaMEHTAIbHBIC KaTcropuu
cospementoi Hayku. [Ipobiiema BKIIHOHAEMOCTH HOHATHA uHpopMaluy B HU3HYECKYIO KapTHHY
mupa. Cesi3b MHQOPMALMK C MOHATHEM SHTPOIUH. [IpoGiema omucanus HHYOPMALHOHHO
OTKPBLITHIX cucTeM. KBaHTOBBIE KOPpEIAUUH U undopmanusa. P.DeliiMaH O BO3MOMKHOCTH
MOJIC/IMPOBAHUS (PU3UKH HA KOMIIBIOTEPAX. OrpaHuueHys Ha MOJIETHPOBAHME KBaHTOBBIX
CHCTEeM C TIOMOIBIO  KJacchdeckoro Kommbtorepa. [lomstne KBaHTOBOTO KOMIBIOTEPd.
BriunenuTensapie Mamuasl ¥ npummun Yepua-Teropunra. KeaHToBas TeOpHs CIOKHOCTH.
Casasu Mexty npuanunom Yepya-TriopuHra u pasjciamMu (pU3UKH.

YACTD I1I. Ucropusi 610J10THH

[IpoGnembl uctoprorpapuu  Gumosnorun. OCHOBHBIC OTambl H TEHACHLIH pasBUTHsA
GHOOTHYECKOTO 3HAHMSL. MeToIoNors HCTOPUKO-OHOIOr HYECKUX uccneposanuii. MopMbl H
THMBl HAYYHBIX PEBOMOLKIT B OHOJNOTHH. DBOMOUMSA METOJI0B OHOJOTHYECKOr0 MO3HAHHA H
g3bIKa GHOJIOrMYECKHX HaykK. McrTopus GHONOTME M KJacCH(HKAIMs OHMOJIOrMUeCKUX HayK.
MecTo HCTOPUM GHOJIOTHH B COBPEMEHHOM €CTECTBO3HAHWM M B CHCTEME I'YMaHHTapHBIX HayK.
BsauMoCBs3b OMOMOrHH ¢ penuruei, dumocoduer, MCKyCCTBOM, MOJIMTHKOH, 3THKOM.
KoruuTHBHAsS MCTOPUSI OMOJIOTHH B COLHATIBHO-KYJIBTYPHOM KOHTCKCTE. Brusuue OHOTOIHH Ha
COLMATLHO-TIOMUTHYeCKHE ABHKeHIss XX BeKa H ee¢ pojb B PCIICHHH rinobaibHBIX MPOOIIEM
COBpCMQHllOCTM.

1. Or npoTo3HAHMS K eCTeCTBEHHOH HCTOPHH (0T MepBOOLITHOrO 001ECTBA K HII0XE
Boszposkaenus).

V HCTOKOB GHOTOTMYECKOTO 3HAHMS. AHTPOTIOTEHE3 U 3HAHMs TIEPBOOBITHOrO YeIoBeKa
0 npupoje. Me30IUT U «HEONUTUYECKAs PEBOTIOIMA. [{eHTpBI IPOUCXOKICHHS KY/IbTYPHBIX
pactenuii. BeccosnarenbHbii 0TOOD. Caxpaiizanis OHOJOMHUECKOro 3HaHUs B LUBHIM3AIMAX
Jlpesuero Bocroka. KyJibT JKHBOTHBIX H NEPBbIE NIPHPOAOOXPAHHBIC MEpONPHATHSL



KynprypHbifi mepeBopoT B aHTHuHO#H ['peruu: ot Muda K JIorocy, oT TEOIOHHH K
BO3HMKHOBEHHIO TPUpPOJbl. bopbba, koMOMHATOpHKA M CeleKIUs KaK CIOCcO0bl yCTAaHOBIIEHUS
rapmonnu. Ceenennst o0 oOurtarensx oifikyMmensl. KoHIENIHS €CTECTBEHHBIX IPUYHH H
FYMOpalIbHOM narosiorun B Tpyjax [unmoxpara. Dccennmanusm [iatoHa ¥ ero BIMsHHE Ha
pazguTHe OWojoruu. CHHTE3 AaHTHUHOTO TEOPETHYECKOT0 M OMNBITHOTO 3HAaHWS B TpaKTaTax
Apucrotens «Metaduzukar, «Mcropus KUBOTHBIX» H «O BOSHHKHOBEHHH JXHBOTHBIX». Cy/ib0a
Teseosiorun  Apuctortess. buonorus B nepunarernueckoit mkosie. Tpya Peodpacra «OO6
MCTOPUH PACTEHHH Y.

DJIMHU3M Kak CHHTE3 BOCTOYHON M JpeBHerpeucckoil Hayku. CHATHE 3ampera Ha
anaromupoBanue (['epodui, Dpusucrpar). CuHTe’ MeAUKO-OMONIOTHUECKUX 3HAHUH B Tpynax
["anena. Bappon u pumckuit sunukmonenusMm. Tpyn Jlykpeunus Kapa «O mpupone sermeid».
«EcrecrBennas ucropus» [lnuaust Crapiuero. buojornyeckue 3HaHUA U CEIbCKOE XO3sHCTBO.
CBOJIKM JIeKapPCTBEHHBIX PAaCTEHUH.

Otnowenne Kk 00pa3oBaHHIO U K HayKe B cpelHeBekoBbe. Mcemonb3opanne Oubaeiickux
CKazaHWui 1S U3J0KeHHUs 3HaHWH 00 opranmsMax. [IpoBuieHnmanu3mM, TOMU3M, HOMHHAIIN3M H
peasin3m. CooOuienuss o nyremecTBusix, «Oectuapuu» u «repdapuuy». Kiaccudukanus,
KOMIMJIAIUA M KOMMEHTAapuH Kak (QopMma penpe3eHTaUUH OHOJIOTHYECKOTO 3HAHHS.
HMcronaemeie kak urpa npupojasl. Counnenns Annbepra Benukoro, Bencana ne boe u ®omer
AKBUHCKOTO. buosornueckne M MeAMIMHCKHE TPYAbl ABHIEHHBL. BuollOrHyeckue 3HAHHS B
cpennesekoBod Muauu u Kurae.

MuBepcun anTHYHOTO M cpejiHeBeKoBOro Ouosorndeckoro 3uanus. HaOmopenue u
OIIMCaHNE KaK OCHOBA HOBOTO 3HaHuA. DopMupoBaHHe aHATOMUH, (PU3HOJOTHU U IMOPHOJIOTUH
(Jleonapno jpga Bunum, A. Beszammii, M. CepBer). AIXUMHUS M STPOXMMHs. 3apoOikKICHUE
[IPE/ICTABJIEHUI O XMMMUECKMX OCHOBAaX HpOLECcCOB. TpPaBHUKHM U «OTLHI DOTaHUKH». «OTIbl
300morud W 30orpadumy. CTaHOBIEHHE €CTECTBEHHOH HCTOpHH, ee (aHTOMBI M (aHTa3HH.
Besmkue reorpauueckue OTKPBITHS W HMX POJIb B OCO3HAHMHM MHOro00paszus OpraHu3MOB.
Bo3uukHOBeHHe OOTAHWYECKHX CaJ0B, KYHCTKaMep H 300JIOTMYECKHX My3eeB. [ eorHosus H
HCKOTIaeMbIC OPraHU3MBI.

2. OT ecTecTBeHHOI HCTOpPHMH K coBpeMeHHoii Omoaorun. buonormss Hoporo
Bpemenu 1o cepeannbl XIX B.

l'eononutuka, konoHuamu3M U Ouosnorusi. KpyroceTHele IUTaBaHusl U aKaJeMHUECKHe
skeneimu. Bimsinne punocopun Hosoro Bpemenn Ha paszsutue onosoruu. Juddepenunanns
Teopuit © mMeTo/10B. CpaBHUTENBHBIM METOJl M akTyaliu3Mm. [IpOHHKHOBEHHME TOYHBIX HayK B
OHOIOIUID.

Bex cucremaruku. OT Heynopsjo4eHHOro MHOrooOpasus JKHMBBIX CYIIECTB K
nepapxudyeckum noctpoerusiM. Cucrema K. JIunanes. «JIeCTHHIBI CYIIECTBY W «JIPEBO»
IL. [lannaca. OcHoBHble pe3yiabTaThl (iiopo-hayHucTHUeCKHX HccnenoBanuit. [lepexon ot
MCKYCCTBEHHBIX CHCTeM K ecTecTBeHHBIM. OTKpbITHME MHMpa UcKolaeMbIX. MeTon TpoiiHOro
napauiennsma. Mayuenne HU3IMX GopM JKH3HU.

Konmenuun 5SKOHOMHM ¥ TOJMTUKH [OpHpoubl. bamanc W rapMOHUS IIPUPOIBL
EcrecTBeHHass Teosiorus. YUeHME O JKH3HEHHBIX (dopMmax W Havajno Ouoreorpaduyeckoro
paifonupopanus. Ilpobnema reomerpuueckoro pocta. CommanbHas ¢uszuka A. Ketrne.
Jlorueruueckas Kpupas nomyjsiquoHHoro pocra P. depxynbera. Jlemorpadus Kak HCTOYHUK
IKOJIOTHH.

[loznanue cTpPOeHUsI W SKM3HEIEATEJBHOCTH OpraHu3mMoB. B.Il'apBeit W wu3yueHue
CHCTEMbl KpoBOOOpalieHus. AHatoMus M (DU3MOJIOTHS KMBOTHBIX B Tpynax P. ne ['paada,
A. Tannepa. Mukpockonust B OHONOrHYecKHX HccneqoBaHusaX. OTKpBITHE CllepMaTO30Haa H
MHKpPOOpranu3mMoB. PolxieHue KOHIENMi 00OMEeHa BelecTB, aCCUMMJISILIMA ¥ JUCCHMIIALIH,
kataboausma. ['ymycoBas teopust nutanus. McenegoBanus MUHEpaIbLHOTO W @30THOTO MTUTAHUSL.
[ Ipencrasnenne o ponu Oeska Kak crenu(prIecKoM KOMITOHEHTE OPraHU3MOB.

[Ipedpopmusm uim snmrenes — nepsoHayaiibHas npobiema smOpuosioruu (1. bonne,
B. I'apseil, K. Boabd). [IpoGreMpl mosna, HacleICTBEHHOCTH, (PU3UOJIOTUH Pa3MHOMKEHUS



pacrenmii u rubpuamsanuu (M. Kenwpeiitep, T.Haitr u ap.). Cosmanme >MOpHoJIOrHH
pactenuii. OTKpPBITHE 3apO/BILUEBBIX JHCTOB Y sKHBOTHBIX (X. Ilanmep) u 3MOpHOJIOrHYECKHE
ncenenosanns K. bopa. Ilepble mccie0BaHMs MPOLECCOB OIUIOZOTBOPEHHSA M JAPOOICHHMSI
gitnexietkn. OnucaHus KIeTKM W orkpeithe sapa (®. ®@onrame, S [Typkune). Cosnganue
kiaerounoi Teopuu (1. llIBann n M. 11Ineiigon).

Kpeammonusm, TpaHc(OpMHU3M 1 IEpBble DBOTIONMOHHBIE KOHUENIHH. buorenes u
abuorenes. Onpopepikenus runotes camosapokaenus (®.Pemu, JI. Cnananuann). Teopenue
win BosuukHosenune? Hawano muckyceuit 06 spomouun (K. Jlunneit, XK. Brodgdon, II. [Tamnac).
Vuenne JK. KioBbe O IEJOCTHOCTH OpraHM3Ma M Koppensimusx opraHos. Karacrpodusm u
yangopmusm. PekoHcTpyKIms HcKonaeMblx. Maes «nporoTnna» U eMHCTBA IUIAHA CTPOCHHS.
Wneamictuueckas mopdonorus. [lepsbie mannsie 00 aHTponorexese. J[ofapBHHOBCKME
KOHLEIILINH SBOJIONMH U IPHUMHBI HETTPUATHS UX OHOTOTHYECKHM COOOIIECTBOM.

3. CranoBjenne W pasBuTHe copevennoii omosormn (¢ cepeannnt XIX B. 10
navaja XXI B.).

OcoGeHHOCTH  coBpeMeHHOW  Ouomornmu.  MuTerpamus u  auddepenumanis.
IBOMIOIHOHA3M. DKCIEPHMEHT H BEPOATHOCTHO-CTATHCTHYECKas MeTojosorus. CHCTEMHO-
CTPYKTYPHBIE W ()YHKLIHOHATBHEIE METO/bl MCCleoBanusd. DU3nKanu3alus, MaTeMaTu3aius 1
KOMIIBIOTEPH3AIIMsl OHONOTMUECKMX HCCIIEIOBaHHN. 3HAYCHHE MOJIEKYJIAPHOH OHONOrHH JUls
MpeoGpa3oBaHus KIACCHUECCKMX JMCIUILIAH, (DEHOMEHBI «HICONOTH3MPOBAHHBIX» OMOIOTHIL.
DrHueckue 1npoodaeMbl OHOJIOTHH.

Usyuyenne  PU3MKO-XMMHYECKHX OCHOB JKM3HHM. [lepBble  MOIBLITKH  CO37ATh
criermduueckyto GU3NKY H XMMHIO KUBOr0. [TOMBITKH PeKOHCTPYHPOBATh NPEAOHOIOTHICCKYO
sposonnio. Tpya 2. lllpemunrepa «Uro takoe xu3up? C Touku 3penus Gusukn». CTpyKTypHas
M JuHaMuueckas Oumoxumus. MccrepoBaHus B 00JIaCTH MOJIEKYJISPHOH OHODHEPreTHKH U
MexaHm3ma  (ortochHTesa. McciejloBaHHS  MeXaHM3MOB OHOCHHTE3a W MeTabonmsma
Ouoopranuueckux BemecTs. M3yuenne cTpyKTypel O€NIKOB M HYKJICHHOBBIX KHCIOT, HX
(yuruuit u GuocuHTesa. KOHUENIIUN BTOPHYHBIX MECCEHJUKEPOB, (JaKTOPOB pocTa M «OesoK-
MaliHHa». bHOJTOTHUECKHEe MAKPOMOJIEKYIApHBIE KOHCTPYKIHH. MeXaHOXUMHS MOJICKY/ISPHBIX
MOTOpOB. COBpEMEHHBIE ACTIEKThI OHOXHUMHUECKOH HHKEHEPUH U OHOTEXHOJIOTHH.

CTaHOBJICHHE W PA3BUTHE IEHETHKH (MaTepuaim3alus rena). 3akonsl ['. Mennens u ux
nepeoTKpLITHE. XpoMocoMHas Teopus HaciencTenHoctd T. Moprana. Teopuu MyTauui
HH/IYIMPOBAHHBIH ~ MyTareHes. [ OMOJIOTHYECKHE psAJIbl  HACIEACTBEHHOH HM3MEHUHMBOCTH
H. W. Bapusiosa. Cl0)HOE CTpOGHHE TeHa M BHyTpurcHHble pexomOunammm (A. C.
CepebpoBckuii u ero mkoja). Popmuposanue reneruku nomymsumit (C. C. YeTBEPHKOB).
MaTpuuHEIe TIPOIecchl U MOJIEKYIISpHAs napagurMa. Onpe/iesieHne TeHeTHYeCKOH poIn JIHK u
PHK (T. Dsepu, Jix. Mak Jleoa, A. Xepmwn u ap.). OTKpeiTHE CTPYKTYPBI M PEIUIMKALMA JIHK
(9. Yapradp@. Jix. Yorcon, @.Kpuk, A.Kopubepr u ap.). Penapamms reHeTHuecKoro
matepuana. «Omun reH-omuH  (pepment» (Jlx. bumn wm D. Teiitem). Tpanckpunuus
tpancsims. Otkperrue MPHK (A. H. Benosepekuii u p.). Pacmmu(poBka reHETHUECKOI0 KOl
(D). Hupenbepr, Jx. Marteit u ap.). Myraunu Kak OWMOKH PEIUTMKALUM, perapauni  u
pexombunatun. Tpancnozonst u tparcnosonnsii myrarenes (b. Max Kimnrox). Perynsiuus
neiicteus renos. Teopus onepona @. Xaxo6a u XK. Mono. MHTpoH-9K30HHAs CTPYKTYpa I'¢HOB
sykapuor. llepekpbiBanue reHoB Oaktepuoaros W BUPYCOB. I'eHeTHKa [MUACTHA M
MHTOXOHAPHL. ['eHbI M FeHETHUECKUE 3JIEMEHTBI (BHPYCHI, IAPa3HThl, 3HI0CHMOHOHTSI). I'eHHas
WivkeHeprs. |'eHogmMarHocTHka M reHorepanus. IIpoGnema  uACHTH(HMKAuuH  ICHOB.
[lepecTpoiiky IeHeTHYEeCKOro Martepuana B OHTOreHese. llpejeTepMMHAUMA HMTOIJIA3MEL
KopryKanbHas HAc/IEACTBEHHOCTb. | GHOMHBIH MMIPUTHHT M TpodieMa KIOHMPOBAHHI
viekonuTaomux. IIpuonnblii Mexanusm naciegosanus (b. Koke, P. Yukuep). ['enomuka u
renerika. ['eHOM 4elloBeKa.

Mukpobuosoruss M ee mpeobpasyioliee Bo3JeHCTBHE HA OHOJIOTHIO.  DBOMOLH
npescTapienuit 0 GakTepHaX M UX  pasHOOOpasuu. YUeHHS O OpOXKeHUsIX, OTKpBITHE
anaspobuosa. llpakTueckoe NPUMCHCHHE HMMYHH3alHH H XHMHOTCPAIlHH (JI. Iactep,



IL Dpmux u ap.). Darounrtopras kouuernims WM. M. Meunnkosa. Yuenue o0 HCKYCCTBCHHOM
UMMyHHTETE. 3070TOH Bek MeauuuHCKOH Mukpoduonoruu (P.Kox). PaspaboTka MeTonOB
kynprueupoanus Oaxrepuit (P. Ilerpm), co3nanue CENEKTHBHBIX CPEI M Ha4dal0 M3YyHCHHA
dusnonoruueckux npoueccos B Oeckierounpx cucremax (K. byxuep). OTKpBITHE XeMOCHHTE3A
(C. H. Bunorpajickuit).  3aknaaka  ¢yHjgamMeHta  (U3HOJOTHYECKOH  OaKTepHOIOrUu
(A. Kmoiisep). M3yuenme amaspo6noro werabonusma Oaxrtepuit (X. bapkep). Cosnanne
rnouseHHOHN n sKosorHyeckoit 6axrepuonoruu (C. H. Bunorpagckuii). OTKpeITHE aHTUOHOTHKOB
(A. ®nemunr, 3.Bakcman wu jap.). buopemmammanms. MosnekyisipHas  maneoHTONOTHS,
JIOKA3aTE/BCTBO MOIM(UIETHYECKOll TPHUPOIBbI IPOKapruoToB, KoHuenus apxei (K. Bos u ap.).
Mosnexysipioe CeKBEHHPOBAHHE M TOCTPOECHHE TIJIOOATLHOrO  (DUIIOrEHETHYECKOTO JIpeBa.
DKoJ10rnueckas OaKTEPHOIOIHA U KPYroBOPOT OMOTE€HHbIX 3JIEMCHTOB.

Orkpeitie Bupycos (J1. M. Usanosckuit, M. beitepunk, ®. Jleddiiep) n BOSHUKHOBEHHUS
gupycosnoru. OCHOBHbIE OJTambl H3yYeHHs BHPYCOB M BHPYCONOJOOHBIX OPraHH3MOB.
Jloka3aTe/IbCTBO HEKJIETOUHOW MPHPOALI BUPYCOB M MH(EKIMOHHOW MPUPOIBI HYKIEHHOBBIX
kucsor. Buopasnoobpasue Bupycos. CTparernd BHPYCHBIX TeHOMOB. OCTpbIe, JaTEHTHBIE,
XPOHHYECKHC M MEJIJICHHbIC BHPYCHBIC I/!H(I)BKI_[I/IH. HHTBp(l)GpOH H aHTUBHUPYCHDLIC alCHTHI.

M3yuenue KJIETOYHOrO YPOBH OpraHM3aluy JKM3HH. «KneTouHas HaTOJOrHA»
P.Bupxosa u «Knerounas Qusnonorus» M. deppopna. Hauano  IHTOIOTHYECKUX
HCCIICIOBAHMI: CTPYKTYpa KIETKM, OpraHu3aiusi siflja W LUTOIIA3Mbl, AKTHBALMS sila,
OMI0JI0TBOPEHHE. MHUTO3 W Meiio3, KapHOTHIA. YJBTPACTPYKTYpa W NPOHULAEMOCTH KICTKH.
Ilerounoe JjiejieHMe W ero reHeTHyeckas peryisinds. CuMOMOreHe3 MW COBPEMEHHas
LeJUTIONIPHAST TEOPHSL.

OT 9KCHEepPUMEHTANBHON 5MOPHOJIOIHH K TeHeTHKe sMOpHoreHesa. AHATHTHYECKasd
SMOpHONOTHs. 3aposKIEHHE IKCTIEPUMEHTAIBHOMH aMOpuooruu. Mosanisas Teopus peryJisium.
['uroresa MPOCHEKTHBHLIX [OTEHIMH M HHTeNeXHH. Teopus OpraHu3alMOHHBIX LECHTPOB H
yMOpHOHAIbHON MHAYKIuM, Teopusi nois. Ananus sipjieHuidl pocra. MexaHuka pasBuTHs U
verjenisM. [TpoGiemMa HeN3MEHHOCTH I'eHOB B OHTOreHese. ['eTepoXpOHHH U FeHHas peryJisius
ckopocTi dMGpuorenesa. JuddepenunanbHas KCIPECCHs IEHOB B OHTOreHese. 'eneTnyieckas
peryisiis ontorenesa. ['omeosucuble renbl. TOTHIOTETHOCTh COMATHYECKUX KIETOK pacTeHMi
1 ampuouii. '

OCHOBHbIC HAPABJICHHS B (PU3HOJIOTHS KUBOTHBIX H UCTIOBEKA. YUCHHE 00 yCIOBHBIX U
Gesycinosueix  peduiexcax M. 11 ITaBnosa. OrkpsiTie ANEKTPUUYECKOH aKTHBHOCTH MO3ra.
Brenenne MeTo0B dekTposnuedanorpapun. Gusnonorus BHJI. Yuenue o JOMUHAHTE. Ot
300MCHXOJIOIHMH K 9TONOTHA. | JIaBHBIC Pe3yJbTaThl H3ydeHHs (PH3HMOIOrMU BEreTaTUBHOH
HEPBHOI CHCTEMBI, MUIIEBAPEHHs, KPOBOOOPAILCHHS U Cepala, OPraHoB YyBCTB, BBIACICHHA,
HCPBOB M MBI, Peakuus opraHusmMa Ha 4yKepoAHblil Genok. OTKpBITHE TpyIIl KPOBH.
DHJIOKPUHOJIOT UL,

bropasHooGpasue ¥ mocTpoeHue MeracucreM. PasiuuHbple  THIIBI - CHCTEMATHK:
uiorenernyeckas, (eHeTHuecKas, Hymepuueckas, kiaausm. HMcropus ¢mop u dayn. dayna
HAMAKapHs U u3yuenue Benja. OTKPBITHE HOBBIX MPOMEKYTOUHBIX (OPM. JKuBble HCKOMAEMbIE
(mavemupus, HeomwiuHa, Tpuxomnakc). (OOOCHOBaHME HOBBIX — THUIOB M pas/ICiIoB.
DarolMTeN030a KaK KHBas MOJE/Ib THIOTETHYECKOTO MpejKa MHOTOKJIeTOuHbIX. PaspaboTka
MAKPO- ¥ MeraTakcoHoMuH. EJMHCTBO HU3LIMX OPraHn3MoB. MiMnepun v napersa. ®nopucruka
n (aynucruka. Msyuenue Onopaznoo®pasus v mpodiieMa ero COXpaHeHHs. KpacHble KHHIH.
Cosjanne 6aHKa 1aHHBIX U pa3paboTka HHPOPMALMOHHO-TIOHCKOBBIX CUCTEM.

xonorus u Guochepa. Beenenne nonstus skonornn D. [exkenem. AyTosKonorus
cumokonorus.  Konnernmms skocucrembl A, TaHcnu. XonucTckas TPaKTOBKA OKOCHCTEM.
DJKocHCTeMa  Kak  cBepxopranusM. KOHIENuus —TPacMUCCHBHOH — 3aBUCHUMOCTH  MEKIY
posOyauTensiMKM  3a007eBaHuii M MX  HOCHTENAMH. BHeJApeHue  MareMaTHIecKux M
IKCIIEPUMEHTATHHBIX METOI0B B 9KOIOrHIO. [IporpamMma nomyiaiHoHHOH SKOI0rHH pacTeHHi.
M3y‘{EIIHS JTHUHAMHMKH YUCJIIEHHOCTH HOH)/HHHHFI. PazBuTHe KOHLEIIIHH BKOHOFH‘{CCKOﬁ HHIIH.
HumeBoil MOJAX0/l K HM3YUYEHHIO CTPYKTYpbl 3KocucTeM. Tpodo-AMHAMHUYECKas KOHLCIIIHS



JKOCHCTEM. JKOJIOro-lieHoTnyeckne crparerun. Ydenue B. M. Bepnanckoro o Ouocdepe u
konuenuus «ew». DBosmouus Ouocdepsl. buocdepa M MOCTHHAYCTPHAIBHOE OOIIECTBO.
[ 100asibHas 5K0NIOTHS U ITpodIeMa OXpaHbl OKPYKAIOIIEH CPeIbL.

DBOJIONMOHHAS TEOPHS B MMOMCKaX cHHTe3a. Teopus ecrectBeHHoro otbopa Y. [lapsuna,
€e OCHOBHBIE TOHATHSA. YUYEHHE O TIPOUCXOXKJeHMHM udesoBeka. llomckm mokasarenscTs
YBOMIONNK, TIOCTPOEHUS  (DUIIOTEHETHUYECKHX JpeB M AU (epeHIHanns IBOMIOUHOHHOMA
onoorud. OCHOBHbIE (OPMBI JapBUHU3MA U (POPMHPOBAHUE HEJAPBHUHOBCKHX KOHLEILMH
SBOJIIOLMH:  HEOJaMapKu3M, aBTOreHe3, CalbTallMOHM3M H  HeokaTtacTpogusMm. Kpusuc
AAPpBHHU3MA B Ha4dllC XX B.: MYTAallHOHH3M, IIpeaJallTallHOHH3M, HOMOI'CHE3, HCTOPHHYCCKAaA
OMOreHeTHKa, TUITIOCTPOPU3M, MaKpOMYTalHOHU3M. DOpMUPOBaHHE [IPEJICTABIEHHH O MAKpPO- U
MuKposBomolud. Teopust gpumamOpuorene3os. Cunrernyeckas Teopus 3pomoruu (CTI) u ee
nocrynarel. Konnenmus 6uonornyeckoro Buaa. PopMel ¥ THIBI BH000pa3oBanus. Makpo- u
Mmukpossomonns.  Tpancdopmanus CTD. Dpomouust sBomonuu. MoseKynsapHbe Yachl.
KoBapuoHbl W TeOpHsl HEHTpajbHas HSBOJIONHS. DBONMIOLUHS IyTeM JYyIUIMKANWH: OIOYHBINR
(MOJYJIBHBIN) NPHHIMI B 2BOJMIONMM. [lapaJlokcel MONEKYISIpHOH — sBomouuu. Pojb
cuMOMOreHe3a B Makpo- H MEra’BoJIIONNH. [ Opu30HTANBHBI NepeHoc reHoB. MakpoMyTaluu u
Makposposionnsi. HampasineHHOCTs 3BOMIONMHM. Mo3anuHas 3BOMIONUS W TeTepodaTMHs.
Konuernuus npepelBHCTOr0 paBHOBECHS. DBOTIONHS HKOCHCTEM. Bpems BOSHUKHOBEHHS HKH3HH.

AHTpONONOrus U IBOJIOLHs vesioBeKa. [lepBble Mckonaemble TOMHHHIEL EBrenmka u
reseTrka. [103MTUBHAS W HeraTWBHas cenekiuy 4enoseka. Otkpbitus 1. Jkoxancona, JI., M.,
P. u JI. Jluky ¥ KoOHUENIUH NpoucXoskjieHus venoBeka. CoBpeMeHHas (UIOreHus rOMHHUIL.
Jlanmble  MOJCKYJISpHOW  OWONOTHH,  CPaBHUTEJBHOH  OMOXHMMM H  OTOJIOTHH O
(storereTnyeckoi OJM30CTH YeJOBeKa C uel0BEK0OOpasHbIMH o00e3bAHaMH. UYenoBeK Kak
VHMKAILHLIH  Ouonornueckuit  Bua. [lpobnema pacooOpazoBanus. ['eHeTwka [OMYJISIIMHU
uesioBeKka. buocormosnorus W 9Boronms mopaid. IlpoOiema 5BOMIOLHMK  COBPEMEHHOTO
HCJIOBCKaA.

3. IlepeueHb Y4eOHO-METOHYECKOr0 o0ecrneveHHs] AHCUHILIHHBI (MO1Y/Is)

[Ipu neobxoodumocmu eulbpamn.

- MyJIbTHMEIMHHBIE [PE3CHTALMOHHbIE MaTepuanbl M0  AUCLHUILIMHE  (MOJYJIIO)
IpeJICTaBjIeHbl B 3JIeKTpoHHOM Kypce B DMOC MAY;

- METOJIMUECKHE YKa3aHHsl K BBIMOJHEHUIO JTa00PaTOPHBIX/TPAKTHUECKHX/ MPEICTaBIICHbI
B a1ekTpontoM Kypce B DHOC MAY;

- METOJMYECKHE MaTepualbl /Ul 00YYalolMXcs [0 OCBOEHHUIO IUCHUHMILUIMHBI (MOJYJIA)
npescTaBiensl Ha ounHansHoM caiite MAY B paszene «MH(popmanus no odpa3zoBaTelbHLIM
NporpaMMaM, B TOM YHCJIE aallTUPOBAHHBIM .

4.  llepeueHn y4eOHBIX H3IaHW  ([eYaTHBIE H3AHUS M PECYPCHl 3JIEKTPOHHO-
OuOJIMOTEUHBIX CHCTEM)
Ocnosnaa numepamypa:

I. Barypun., B.K. ®unocodus Hayku : yuedHoe nocodbue / B.K. barypun. - M. : lIOuutu-/lana,
2012. - 304 c. - ISBN 978-5-238-02215-4 ; To xe [DnexTpoHHsIi pecype]. - URL:
//biblioclub.ru/index.php?page=book&id=117897 .

Byusno, H.®. Ucropus u Gpunocodust Hayku. [DnekTpoHHsIil pecype] : YueOnble nocodus /

H.®. Byunno, U.A. Hcaes. — Dnekrpon. nan. — M. : [Ipocnexr, 2014. — 432 c. (1)

baoaiiies A.B. u ap. Mcropus Hayku H TeXHHKH: KOHCIEKT Jekuuii/A.B. baGaiiues [u ap.],

- Pocros-na-Jlony: ®ennke, 2013.-173, [1] ¢ (2)

4. T'nariok, B. C. ®usnueckas KapTUHa MUpa [ JIEKTPOHHBIH pecype] : yued. mocodue mo
nucuurinHe "Heropus v Gunocodust Hayku" U1t MarucTpoB M aClIMPAHTOB €CTECTB.-HAYY.
HalpaslicHui noarot. u cneuuansuocteil / B. C. ['Hatiok; Penep. areHTCTBO 110
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