AHHOTAIIASA PABOYEM ITPOT'PAMMBI JTUCITATIIAHBI
b1.5.06 «Kouuemnmun COBPEMEHHOI'0 €CTECTBO3HAHUS
ABTOp:

HoueHT xadeapsl MaTeMaTUKH U MHPOPMAIIMOHHBIX TEXHOJIOTHIA B YIIPABICHUH,
K.T.H., JouieHT Kambimuukos A .

no Hanpagjenuio noaroroBku 38.03.04 «I'ocynapcTBeHHOE M MyHUIUITATBHOE YIIPABICHHEY,
npoduib «YpapieHUE IEPCOHANIOM B FOCYAapPCTBEHHOM U MyHHUIIMIAIBLHOM YIPABICHUN

KBaguukanus 6axaaaBp
(¢opmbI 00yueHHsT 33a04HAs
Lean ocBoeHuUsI TUCHUIIUHBI:

Cohopmuposamv mpemuii sman komnemenyuro YK OC —1 . cnocobrnocms npumensms Kpumuseckuil
aHanu3 uHoOpMAUUU U CUCEMHBINL NO0X00 Ol peulerus 3a0ai 0OOCHO8AHUS COOCMBEHHOU
2PANCOAHCKOU U MUPOBO33PEHUECKOU — NO3UyUlU, basupyoweiica ~ Ha ~ COBPEMEHHOU
ecmecmseenHOHAYYHOU Kapmune Mupda.

AnroputMm hopmupoBanus TpeThero 3tana komnereHun YK OC — 1 6azupyercst Ha TpecTaBIeHHUIX
0 HEOOXOTUMOCTH:

1) cozmate y oOOyd4alooLmIMXCsi MpaBWIbHOE MPEACTABICHHE O MECTE€ €CTECTBO3HAHHS B
00I1e4eNIOBEYeCKO KyIbTYpe M COOTHOIIEHHHM €ro C JpyruMu (OopMaMyd HHTEIUIEKTYalbHOTO
OCBOEHUS MHpa;

2) O3HAKOMHUTH OOYYAIOUIMXCSl C BaKHEHIIMMH, HMEIOUIMMH MHPOBO33PEHUYECKOE 3HAYCHHE
COBPEMEHHBIMU  JIOCTIKEHHSIMM  €CTECTBEHHBIX HayK, HE BOIIEAININX B  IpOrpaMmy
00111e00pa30BaTENbHOM HIKOJIBI MM HEAOCTATOYHO B HEW OCBEIICHHBIX;

3) co3math y oOyuaromuxcs MNPEICTaBICHHWE O IIEJbHOH, OCHOBAaHHON Ha MEXAWCIMIUTMHAPHBIX
KOHLENIHIX U IPUHIMIIAX, COBPEMEHHOH €CTeCTBEHHOHAYYHOH KapTHHE.

ILnan kypca:

Ne
n/n HaumeHnoBanue Tem Kpartkoe onucanue Tem

1. EctecTBeHHO-Hay4Has 1 MHOroMepHOCTh €CTECTBO3HAHMS W I'yMaHUTAPUCTHKH,
TYMaHUTapHas KyJIbTYypbl TP YPOBHS 3HAHMUA: TMEPLUENTyadbHBIH (YyBCTBEHHBIN),
KOTHUTUBHBII (MBICTUTENBHBII), JIMHIBUCTUYECKUI
(s1361kOBOM). OmucaTeNbHBI XapaKTep €CTECTBO3HAHUS U
MPENNUCHIBAIOIIMI ~ —  TyMaHWTapucTukd.  Kpurepuit
Hay4YHOCTH €CTECTBO3HAHMSI — IOATBEPXKAAEMOCTb TEOPHUHU.
Kpurtepuii Hay4HOCTH TYMaHHTapUCTHKH — 3()()EKTUBHOCTD
Teopun. HaydHbIl MeTON €cCTeCTBO3HAHUSI — THUIOTETHKO-
JNENyKTUBHBIM Meroa. HayduHbIil MeTOA I'yMaHHTapHBIX HAyK
— IparMaTH4ecKuid MeroA. B3anMOIONOIHUTENBHOCTh
€CTECTBO3HAHUS M TYMaHUTApHBIX HAYK.

2. EctectBo3HaHuE u Marematnka Kak Hayka 00  yHoOpsAOYEHHBIX
MaTeMaThKa KOHCTPYKTax. Hayunsbie METOBI MaTEMaTHUKHN —
AKCHOMAaTHYeCKU M KOHCTpyKTHBHCTCKMH.  Hempotu-
BOPEUYMBOCTh KaK IJVIABHBIA HAy4YHbIM KPUTEPUN MAaTEMaTUKH.

Marematrka u BooOpaxxaeMble MHpPHI. B3anMHOOIHO3HAYHOE




HauMeHoBaHue TeM

Kpancoe OIIMCAaHHUE TEM

COOTBCTCTBUC MCIKIAY MaTEMAaTUKON U €CTECTBO3HAHUEM.

Hayunsle peBoronu B
KOHLIENITYaJIHBIX

OCHOBaHUSX (PH3UKH

Cwmeicn 1-ro 3akona Heiotona. [duddepenunansuas
dbopma 2-ro 3akoHa HrroTona. [IpWHIHIT OTHOCHTEIHHOCTH
lNanunes u paBHONpaBHEe BCEX HHEPLMAIBHBIX CHCTEM OTCYUETA.
NuBapuaHTHOCTD YpaBHEHUI MEXaHUKHU HpioToHa
OTHOCHUTETTFHO TIpeoOpa3oBanmii [ ammtes. AOCOIIOTHOCTH
MPOCTPAHCTBA U BpeMEeHH B MexaHuke HproToHa.

Cneyuanvnas meopuss  omuocumenvrnocmu  (CTO)
A.Dunwmetina. TpyIHOCTH COTJIAacOBAHMS KOHIENTYaIbHBIX
OCHOB MexaHUKU HploToHa M anekTponnHamMuku MakcBesia-
Jlopenma. Hayunoe TBopdecTBO A.DHHINITEHHA.

JBa MOCTyJaTa CTO. PensaruBuctckue
MPOCTPAaHCTBEHHO-BpeMeHHbIe 3 dekThl. OleHKa MeXaHHKH
Herotona ¢ mozuruit CTO.

Obwasn meopusi OMHOCUMENbHOCU (OTO)
A.Dunwmeuna. Pacnpoctpanenue IpUHIUIA
OTHOCHUTEJIbHOCTH Ha BCE CHUCTEMBI OTCYETa. DKBUBAJIEHTHOCTh
TSDKETION M MHEPTHOUM Macc. TAroTeHue M HCKPUBICHHOCTD
npoctpancTBa-BpemeHu. Onenka CTO c¢ nozunuit OTO.

Keanmosasa mexanuxa. Ksantel sneprun. IlocTosnHas
[Inanka. Kop-myckymnsipHO-BOMHOBOM nyanu3Mm. BonHoBas
¢ynkuus. Ypaeuenue Ilpenunrepa. Ilpenensl mnpuHIMIA
HaTTSOHOCTH B KBaHTOBOW MexaHuke. lIpobrmema “CKpBITHIX”
napametpoB. CooTHomieHHe HeomnpeaeneHHocTed. [IpuHmm
cynepno3unnu. BeposTHocTHas mpenckasyemMocTs. OreHka
KJIACCHYECKON (M3WKH C TIO3WIMH KBAaHTOBOW MEXaHHKH.
[IpuHIKT TOTOTHUTEIHHOCTH.

KocMmomornueckue
KOHLEILUA

Bcenennast kak AOCTyNHas 4eJOBEKY 4acThb KOCMOCA.
HenomyctumocTh  MOAMEHBI  KOCMOJIOTMYECKMX — TEOPHH
cypporatHeiM 3HaHueM. Pacmmupenne Bceenennoi. 3akoH
Xa6b6ma. KpymHomacmTabHass OJHOPOJHOCTH BcemeHHOM.
PenukroBoe uznyuenue. Teopuu ropsiueii u “pasmyBaromieics’
Bcenennoit. OBomornust Beenennoit. O0pa3zoBaHue W >KM3Hb
3BE3/l, ICTOYHUKU UX 3Hepruil. Helitponnsle 3Be31bl. UepHbie
Ieipel.  OOpa3oBaHHME IUIAHETHBIX CHUCTEM. AHTPOIHBIHA
NPUHLMI B KOCMOJIOTMH. YeTblpe HayudHblE pEBOJIIOLINH,
MOCTPOCHWE KOCMOJIOTHYECKMX MOAEJIed Ha OCHOBE: a)
MexaHUKH HproToHa, 6) oOmiell TeoprH OTHOCUTENBHOCTH, B)
KBaHTOBOM Teopuu mons (“ropsuas” u “WHIALMOHHAS”
Bcenennas).

XHUMHYECKHE KOHIIETIITUHA

XuMHusd KaKk HayKa O CBOWMCTBaXx BENIECTB MU UX
npepamienusx. Crnemuduka xumuu. CTaHOBIEHHE |
IBOMIOITMST  XUMHH. Kiaccudeckass aTOMHO-MOJIEKYISIpHAS
Teopuss B xumuu. Heknaccuueckass XuMug U €€ omopa Ha
KBaHTOBYIO Teopuio. CTpOeHUE U B3aUMOJICHCTBHUE BEILECTB.
XuMU4ecKass peakioHHas CIIOCOOHOCTh BemiecTB. CTpoeHue
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HauMeHoBaHue TeM

Kpancoe OIIMCAaHHUE TEM

XUMHUYECKUX 3JIEMEHTOB. MHOroo0Opa3ue THIIOB XUMHUYECKUX
cBs3er. XumMuueckas kuHeTuka. OneHKa KJIacCUUYECKON XUMUU
C TTO3HUIINI HEKIIAaCCUIECKOM.

KonuenryansHoe

collep’kaHue HayK O 3emiie

I'eonornueckas mkana BpeMeHH. CTpoeHue 3eMiu:
BHYTPEHHEE PO, BHEILIHEE SIAPO, HUXKHSASA, CPEIHSS U BEPXHSAA
MaHTHH, acTeHocdepa, HIWKHUKA CiIoH JHuTOChephl, pa3iel
MoxopoBuunya, 3eMHas Kopa (BEepXHHH CJIOi JUTOChEpHl),
ruapocdepa, atMocdepa u MarHuTocdepa.

Oposrorust 3emin U ee ¢as3bl. Kimaccuueckas reoyiorus u
€  OCHOBHBIC  KOHLIENLUWH: HENTYHH3M, IUIyTOHH3M,
YHUQOPMHU3M,  aKTyalu3M, SBONIONHOHU3M, MOOWIH3M.
Hexmaccuueckast reojoruss W KOHIENIHA  riio0anbHON
3BOJIFOLUU 3€MJIN.

CoBpeMeHHasi KOHLEMIUS  Pa3BUTUS  IeoCqepHBIX
o0onoyek. XUMUKO-TUIOTHOCTHAsE AU depeHIIHaIisl BelecTBa
B MaHTUH U sApe 3eMIM KaK BaXHEHUIIWU IWHAMUYECKHUN
dakTop HBodrOIMU 3emiu. AOHOTHYECKHE (AaKTOphl U
IKOJIOTHYECKUE GbyHKIIIH uTochepsl. Pecypchas,
reofiMHaMHYecKas, TeoXHUMHYecKas U  reodu3nyeckas
¢byHKIMM TUTOChEpHI.

l'eorpadmueckas oOomouka 3emim Kak TPOAYKT
B3aUMOJICHCTBUS JIMTOC(EPBI, aTMOc(epsl, TUAPOCHEPH H
ouocdeprl. Tpu dTama reorpadUYecKuxX HayK: CTAHOBIICHHE
(mo XX B.), xmaccuyeckas Hayka (mepBas mojoBuHa XX B.),
HeKJIaccuueckas Hayka (BTopas nonoBuHa XX B.).

buonoruueckue KOHICTIITUN

BosHukHOBeHHE XH3HH M €€ OOBSCHEHHE Ha OCHOBE
MOJICKYJIIPHO-TU-HAMHYeCcKoro moaxoma. 3HaueHune PHK,
JHK u GenxoB B CTAaHOBJICHUU KUBOTO. broxumusi 06 0cHOBax
JKUBOTO.

Crienuduka, €AMHCTBO W MHOTrooOpaszue >KHUBOTO.
XapaxTepHbie NPU3HAKA ’KHUBOTO: roMmeocras,
CaMOBOCIIPOM3Be/ieHHe cebe MOA00HBIX, OOMEH CO Cpenoi
BEIIIECTBOM M dHEprueii, 0o6paboTka u BblIaya HHPOPMAILMU U

np.
I'ennsre  wmexanmm3mbl. Cxema JIHK->PHK->6emxw.

Crpoenne monekynsl JHK. Tpanckpunuus: cuares PHK Ha
JAHK-matpurie. OOpatHas  Tpanckpumiusa.  CrutaiiCHHT.
I'enernueckuii kox. Cunre3 Oenlka, ero MexaHusMm. Perum-
karmuss  JIHK.  Pemapammus  JIHK. PexkomOunanus JIHK.
Kpoccunrosep. Mytauuu. TexHONOrMs ©  METOJ0JIOTHUSA
pexomOuHanTHbiXx JIHK. T'eHermueckas wu  wieTouHas
nmkenepus. Kimonuposanue. I'enom gemoBeka. OT KJIETOK K
MHOTOKJIETOYHBIM ~ OpraHu3MaM, KIJIETOYHBIE MEXaHHU3MBI.
CpaBHeHHE MPOKAPHUOTOB W 3yKapuoToB. lIpsmoe OmHapHOe
nenenne.  Mero3.  Mwuro3.  OOpa3oBaHHE ~ OpPraHOB
MHOTOKJIETOUHBIX OpraHU3MOB. Konnenmus
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Kpancoe OIIMCAaHHUE TEM

IuppepeHInaNIbHON — OKCIpecCHd TEHOB. 1pHM  3aKoHa
Menpens. [Ipasuino Xapau-Baiin6epra.

buonorua mnoBeneHus. be3ycnoBHBIE M YCIIOBHBIE
pedIieKchl, MHCTUHKTHL. Kputepruu paccyao4HOCTH KUBOTHBIX.
IToBenenue 0eCII03BOHOYHBIX. IloBenenue BBICIINX
KUBOTHBIX,  TpeAeNbl WX  PacCylOYHOW  TICUXHKH,
WHCTPYMEHTAIBHON U A3BIKOBOH JICSTEIBHOCTH.

OomroronHoe yuenue. JlapBuHm3M. CHHTETHUYECKas
TeopHst HBOTIONMU. [omynaMOHHO-TeHETUYECKU TOIXOI.

MakposBomonisi, e¢  OOBSCHEHHWE ¢  ITO3HIIHHA
MOMYJIAIIMOHHO-TEHETHYe-CKOT0  moaxoa. | 'eorpaduueckas,
OKOJIOTHYECKasi M PEMpPOAYKTUBHAS HM3OJALUS KaK (aKTOpHI
MakKpOd3BONIONHH. bBHOTeoneHo3 — 3lIeMeHTapHas eIWHUIA
ouoreocdepbl. 3aKOHOMEPHOCTH 3BOJIIOIUK OHOreochephl.

AHTpONOJIOTNYECKUE

KOHIIEIINHA

Antponorenes. Cxema 3BOJIONMK TpUMaToB. Bospact
AHTPOIIONJIOB.

Dusnosorus 4enoBeka: ooume NPUHLMIOBL. MeXxaHUu3Mbl
yhnpaBiieHusT (U3HOJOTHYECKUMHU TPOLECCaMi  OpraHu3Ma.
Porr u 3HaueHuWe  UEHTpPAJIbHOM, BErETATUBHOM U
nepudepuitHoit HepBHBIX cucTeM. CeHCOpHas, ABUTATENbHAS U
accouyaTuBHas Kopa Mo3ra. Peur u nelictBue. CeHCOpHBIE
MOOAJIbHOCTH W COOTBECTCTBYIOIIME UM OpTaHBI. dusnonorus
SHAOKPUHHOM cucTeMbl. DU3HOIO0THS MATAHUS, TUIIEBAPEHUS
u BeigeneHus. DyHKIMM KpOBU, JUMQBI, cepiaua, JEeTKuX,
IMUIIECBAPUTECIILHOTO TPaKTa.

Pabotocnioco6HocTh.  TpeHMpOBKa W COXpaHEHHE
paborocniocodnoct. OmnpeneneHue 310pOBbs. 30POBbE Kak
OoTBeTCTBEHHOCTh. CTapeHue Kak MHOTO(aKTOPHBIN MpoIiecce.
OMouuu 1 TUMOMYecKas HepBHas cucrteMa. | 'eHoTunudeckas
00yCJIOBIEHHOCTh ~ HMHTEJJIEKTAa U 3MOLMOHAJIBHOCTH.
TBopuecTBO.

YemnoBek BO Bcenennoi
(MHTETpabHBIE KOHIISIIIIHH)
W MaHopaMa eCTECTBO3HAHHMS

buochepa u kocMoc. BrOreokocMUYeCKHid TOIXO.
buo- n 6uoreoput™mbl. COnpsKEHHOCT U PaCCOTIIACOBAHHOCTH
010- 1 aOMOJIOTUYECKUX PUTMOB.

UYenosek u Hoocepa. bruoreoHookocMUUeCKnid IOIXO/
KaKk BEpIIMHA 3BOJIOLMOHHOTO €CTECTBO3HaHUA. Pa3Burtue
B.1.BepHanckum OHMOTre0KOCMHYECKOTO "u
OMOTr€OHOOKOCMHYECKOTO ITOIX0JIOB.

Cunepretnka. KitoueBble TOJIOKEHHUS CHHEPTETHKU:
B3aMMO/ICHCTBHE qactei CHUCTEMBI, HEJIMHEWHOCTb,
OTKPBITOCTh ~ CHUCTE€M,  HECTa0WJIBHOCTB,  OMEpPKCHTHEIC
KadecTBa, CaMOOPTraHU3amus B BHJIE CTPYKTYP-aTTPAKTOPOB H
T.1. HeoOpaTUMOCTh BpEeMEHU C CHHEPreTHYECKHUX TO3HIIUM.
MeXIUCIUITMHAPHBIA XapakTep CcuHepreTuku. lIpoGmemst
KO3BOJIIOIIMM  YE€JIOBEUECTBA M HOpUpoabl.  Boz3peHus
H.H.Mouceesa.

OTuka W Hayka. JTuKa U ecrecTBo3HaHHe. OCHOBHBIE
KOHILICTITYaJIbHbIE PEBOJIIOLMU B €CTECTBO3HAHUU, B TOM YHCIIE
B (¢u3NKE, KOCMOJIOTHH, XHMHH, TEOJIOTHH, OWOJIOTHH.
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n/n HauMeHoBaHue TeM Kpancoe OIIMCAaHHUE TEM

BzanmMocBsa3aHHOCTH KOHHGHHI/Iﬁ C€CTCCTBO3HAHUS. I/II[eﬂ

9BOJIIOIMU B COBPEMCHHOM €CTCCTBO3HAHUU.

@opMBI TEKYIIero KOHTPOJIS

- HAanpaeneHHvle HA KOHMPOIL YCEOEHUA 3HAHUIL 0 crneuupuKd TyMAaHUTAPHOH U
€CTECTBCHHOHAYYHOH COCTAaBIJIIOLIMX KyJbTYp; OO0 OCHOBHBIX JTanax Ppa3BUTHA €CTECTBO3HAHUS,
0CcOOEHHOCTH COBPEMEHHOT'O €CTECTBO3HAHMS;, KOHIETIUH MPOCTPAHCTBA U BPEMEHH; BOIIOIIMOHHBIX
NapajnurM; COAEpKaHHUsA KOPIYCKYJISAPHBIX U BOJIHOBBIX TPAaJULMN B OMMCAHUM NPHUPOIBI; BOIPOCOB
CaMOOPTaHU3alMU B HEKUBOM M JKMBOM IPUPOIE; MEPAPXUHU CTPYKTYPHBIX IJIEMEHTOB MAaTE€pUU OT
MHUKpPO- 10 Makpo- ¥ Mera Mupa; Crequ(HUKHA >KUBOTO, MIPHUHIMIIOB SBOJIOIHH, BOCIIPOU3BOJICTBA U
Pa3BUTHS KUBBIX CHCTEM; MECTa YeJIOBEKa B JBOJIIOLMH 3€MIIH, BOIIPOCOB OMOC(EpPHl U HOOCHEPHI,
NapagurMbl €AMHON KyJbTYPbl; KOHIETITYalbHBIX OCHOB 310POBOT0 00pa3a KH3HH.

NOO20MOBKA CMYOEHMAMU NPE3eHMAYUll N0 OMOENbHLIM MEMaM.

- HanpaeienHvle HA (Qopmupoeanue ymeHul  Ha OCHOBE 3HAHUS OCHOB €CTECTBO3HAHMS
MPOTHBOCTOSITh TICEBAOHAYYHBIM, KBa3WHAYYHBIM, MapaHAy4YHbIM (opMaMm B3HAHHS;, MNPUOOPETATh
HOBBIC 3HaHHs, MPUMCHSS COBPEMEHHBIC MH(POPMAIMOHHBIC, TEXHOJIOTUH; MPUMEHSIThH MOJyYCHHbIC
3HAHUS JJIs PEICHHs 3a/1a4 €CTECTBCHHOHAYYHOTO XapaKkTepa MPH BBIMOJHEHUN MPO(HECCHOHATBHBIX
(GYHKIMIA;, BECTH 370pPOBBI 00pa3 JKW3HU: 2pynnogoe  00cyscoeHue NOO20MOBIEHHbIX U
nPeo0CmasieHHbIX CIMYOeHmMAaMU npe3eHmayuil, 00cysicoeHue yueonvlx Guibmos.

Yposenv  oceoenus Komnemenyuu noomeeprcoaemcs  HagblKamu:  APTYMEHTUPOBAHHBIX
JIOKa3aTeNIbCTB, OCHOBAHHBIX HA 3aKOHAX €CTECTBO3HAHMS, NP PEIICHUU CIIOKHBIX YIPAaBICHYECKHX
3a7a4 B PA3NIMUHBIX CHUTYallUAX: 2pynnogoe oocyscoenue NOO2OMOBNEHHbIX U NPeOCmAasIeHHbIX
CMyOenmamu npe3eHmayuli, 00CcyicoeHue yueorvix Quibmos.

®opMa NPOMEKYTOYHOM ATTECTALMH - IK3aMeH

OcHoBHasl TuTEpaTypa:

1. Kanke B.A. Konienuuu COBPEMEHHOTO €CTECTBO3HAHMS: YUYEOHUK JUIsl By 30B. - M.
JIoroc, 2012. - 368 c.

2. Py3zasun ['.U. KoHnenmuu coBpeMeHHOTO ecTecTBO3HaHUA: YueOHuk. — M.: IOH#uTH,
2011.-324 c.




