AHHOTAIIASI PABOYEN ITPOT'PAMMBI ATAIITAIIMOHHOM JUCIUTTJINHBI
b1.B.04 «Kontneniuu COBpEMEHHOT'O €CTECTBO3HAHMS
ABTOp:

JloreHT Kadenpbl MaTeMaTUKUA U MHPOPMALIMOHHBIX TEXHOJIOT MM B YIIPABICHHH,
K.T.H., JouieHT Kampinukos A.1.

no HanpasJieHu10 noarotToBku 38.03.04 «["ocynapcTBEHHOE M MYHUIIMITAIEHOE YIIPABJICHHE,
npodpuiab «locyaapcTBeHHbIC H MyHUIUIIATIBHBIC (PHHAHCHI

KBaIMpUKanus OakaaaBp
(¢opmbl 00yueHHs ouHAS
Lesan ocBoOeHUST AUCHUTIIMHBI:

Chopmuposame mpemuii sman komnemenyuro YK OC — 1 : cnocobHocmb npumeHsms Kpumuieckutl
amanu3 uHopmayuu U CUCMEMHbL RNOOX00 OJisi peuleHuss 3a0ay 0OOCHO8AHU COOCMEEHHOU
2pascoanckou U MUPOBO33PEHUECKOU no3uyuu, bazupyrouetics Ha coepemenHouU
ecmecmeeHHOHAYYHOU KapmuHe Mupa.

Anroput™ GopMmupoBaHus TpeTbero tana koMmereHnn YK OC — 1 6a3upyercs Ha MpeCTaBICHUSIX
0 HEOOXOJJIMOCTH:

1) co3math y o0OydYamIIUMXCs IPaBHJIBHOE IMPEACTABICHHE O MECTe €CTCCTBO3HAHMS B
OOIIICYCITOBEUYECKON KYJIbTYpe M COOTHOIICHHH €ro ¢ JIpyruMu (OpMaMU HHTELICKTYaJIbHOIO
OCBOCHHUSI MUDA;

2) 03HAKOMHTHh OOYYAIOIIUXCS C BaXKHEHIIMMH, HMEIOIIMMU MHUPOBO33PCHYECKOE 3HAUYCHHE
COBPEMEHHBIMU  JOCTIDKEHUSMU  €CTECTBCHHBIX  HAyK, HE  BOIIEANMNAX B  IpOrpamMmy
00111600pa30BaTEILHOMN IIKOJIBI MIIM HEOCTATOYHO B HEHl OCBEIICHHBIX;

3) co3maTh y OOydYaroIIMXCS HPEICTaBICHUE O ICIbHOH, OCHOBAaHHOW Ha MEXIMCIUILIMHAPHBIX
KOHIICIIMSIX U TIPUHIIMIIAX, COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHE.

Ilnan kypca:

Ne
n/n HauMeHoBaHue TEM Kparkoe onncanue Tem

1. EcrecTBeHHO-Hay4Has u MHOroMepHOCTb €CTECTBO3HAHMSI U T'YMaHUTapPUCTHKH,
TyMaHUTAapHas KyJIbTypbl TP YPOBHS 3HAHUS: TEPLUENTYyadbHBINA (4yBCTBEHHBIN),
KOIHUTUBHBII (MBICITUTENBHBIN), JINHI'BUCTUYECKUI
(s13p1KOBOIT). OmMcaTenbHBI XapakTep €CTECTBO3HAHUA W
MPEeaNUCHIBAIOINN ~ —  TyMaHMTapucTuku.  Kputepwuii
Hay4HOCTH €CTECTBO3HAHMS — IIOATBEPKIAEMOCTh TEOPHH.
Kputepuii Hay4HOCTH TYMaHHTapUCTHKH — 3()(EKTUBHOCTD
Teopuu. HayuHblli MeETOJ €CT€CTBO3HAHUS — THUIOTETHUKO-
JENYKTUBHBIM MeTon. HaydyHbIi METOI T'yMaHUTapHBIX HayK
— [parMaTM4yeckui Meroll. B3amMomonogHUTENbHOCTh
€CTECTBO3HAHNUS U T'YMaHUTAPHBIX HAYK.

2. EctecTtBO3HAHUE u MaremaTnka Kak Hayka 00  yIOpSAOYEHHBIX
MaTeMaThKa KOHCTPYKTax. Hayunsbie METOJIbI MaTeMaTUuKU —
AKCHOMAaTHYECKUH M KOHCTpYKTHBUCTCKMU.  Hemportu-
BOPEUMBOCTh KAK IJIABHBIM HAYYHBI KPUTEPUN MaTEMAaTHKHU.
MatemaTrka U BOOOpa)kaeMble MUPBI. B3aMMHOOIHO3HAYHOE
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KpaTlcoe OIMMCAHHuEC TEM

COOTBETCTBUEC MCKIY MaTeMaTHUKON M €CTECTBO3HAHUEM.

Hayunsble peBosnonuu B
KOHIIENTYyaJIbHBIX

OCHOBaHUSX (QU3UKH

Cwmpicn 1-ro 3akona Hetorona. [Juddepennmansuas
¢opma 2-ro 3akoHa Hprorona. IIpMHIMII OTHOCHUTENBHOCTH
laymnes u paBHONpaBHe BCeX WHEPLHUAIBHBIX CUCTEM OTCUETa.
WNHBapuaHTHOCTH YpaBHEHUI MEXaHUKU Hrrorona
OTHOCHTENBHO TmpeoOpa3oBanuii [ammes. AOCOMIOTHOCTD
MIPOCTPAHCTBA M BpeMEeHH B MexaHuke HpioToHa.

Cneyuanvnas meopus  omuocumenvrocmu  (CTO)
A.Dtinwumetina. TpymHOCTH COTJTACOBaHHS KOHIENTYalbHBIX
OCHOB MexaHuWKu HbloTOHa M 35eKTpoJnHaMuKu MakcBena-
Jlopenria. Hayunoe TBopuecTBO A.DMHIIITEIHA.

[Ba rocTynaTa CTO. PenstuBucTCKHIE
MPOCTPAHCTBEHHO-BpeMeHHbIe 3P ¢ekThl. OleHKa MEXaHHKH
Herorona ¢ mosunmii CTO.

Obwas meopusi OMHOCUMEILHOCU (0OTO)
A.Diinwmetina. Pacnpoctpanenue MIPUHIIMIIA
OTHOCHUTEIHHOCTH Ha BCE CHCTEMBI OTcUeTa. JKBUBAJIEHTHOCTD
TSDKEIOW M MHEPTHOM Macc. TSroreHne W MCKPUBIECHHOCTH
npoctpancTBa-BpeMenn. Onenka CTO ¢ mozunmiit OTO.

Keaumosas mexanuxa. Ksantel sHeprun. Iloctosuuas
[Inanka. Kop-myCKymspHO-BOIHOBOM nyanu3M. BomHoBas
¢ynkuus. Ypauenue Ipeaunrepa. Ilpenensl npuHImNa
HATJISTHOCTH B KBaHTOBOW MexaHuke. [IpobGiema “CKpBITHIX”
napametpoB. CooTHomeHne HeompeneneHHocrei. IlpuHiun
cyneprnosuiinu. BeposTHOcTHas mpenckazyemocTb. OleHka
KJIACCHYECKOM (DU3MKH C TIO3ULIUKA KBAHTOBOM MEXaHHUKHU.
[IpuHIMI AONOTHUTENHHOCTH.

Kocmonornueckue
KOHLIENILUHU

Bcenennas kak AOCTyImHas 4elOBEKy 4acTh KOCMOCA.
HenonmycTuMocTh  MOJAMEHBI  KOCMOJOTMYECKHUX  TEOpUH
cypporaTHeIM 3HaHWeM. Pacmmpenue Bcenmennoil. 3akoH
Xab0ma. KpymHomacimiTaOHas OZHOPOAHOCTh BceneHHOM.
PenuxToBoe usnyuenue. Teopuu ropaueil u “pazaysaromieiica”
Bcenennoii. Dpomonusi Beenennoit. O0pa3zoBaHue W KHU3Hb
3B€3]], UICTOUHUKHU UX 3Hepruil. HeltpoHnHsle 3Be3abl. UepHbIe
npipbl.  OOpa3oBaHHWE TUIAHETHBIX CHCTEM. AHTPOINHBIHA
MPUHIMII B KOCMOJIOTHH. YeThIpe HaydHble pPEBOJIOLHH,
MIOCTPOEHUE KOCMOJOTMYECKHMX MOjelell Ha OCHOBE: a)
MexaHuKH HproToHa, 0) oOIIell Teopuru OTHOCHUTENBHOCTH, B)
KBaHTOBOW Teopun mons (“ropsuas” w  “mHGISIIUOHHAS”
Bcenennas).

XuMHUuecKre KOHISHITHHI

XAMHS Kak Hayka O CBOWCTBaxX BEIIECTB M HX
npeBpanieHusax. Crenuduka xumun. CTaHOBJICHHE W
sBomonMa  xuMuH. Kiaccuueckass aTOMHO-MOJEKYIspHAas
Teopuss B xumuH. Hekiaccuueckas XMMHS U €€ Omopa Ha
KBaHTOBYIO Teoprio. CTpoeHHE M B3aMMOJEICTBHE BEIECTB.
Xumuueckas peakMoHHasi ClocoOHOCTh BemlecTB. CTpoeHme
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XMMHYECKUX 3JIEMEHTOB. MHOroo0Opasue THIIOB XUMHUYECKUX
cBsasel. Xumuueckast kuueruka. OreHKa KI1acCHUYECKON XUMHHU
C TIO3UINI HEKIIaCCHYECKOM.

Konnenryansaoe

colep kaHue HayK 0 3eMiie

['eonmormyeckas mkana Bpemenu. CTpoeHHE 3eMIIu:
BHYTPCHHEC AP0, BHCIIHEC AAPO, HUXKHAA, CPCAHAAL U BEPXHAAL
MaHTHH, acTeHocdepa, HUKHHMH CJIOM JuTOC(Ephl, pas3aen
MoxopoBrunua, 3eMHas Kopa (BepXxHUU cioli jurocdepsr),
ruapocdepa, atmochepa u Maraurochepa.

Opomonus 3emin U ee (asnl. Kimaccuueckas reoorus u
€e OCHOBHBIC KOHIICIIIINU: HCITYHU3M, IIJIYTOHU3M,
yauopMU3M,  aKTyanau3M, DBOJIOIUOHU3M,  MOOHIU3M.
Hexmaccuueckass reonoruss W KOHIENIHS — TI100aTbHON
3BOJIOLIUN 3EMITH.

CoBpeMeHHass KOHIIENIMST  Pa3BUTUS  TreocepHbBIX
o0omodek. XUMHUKO-TUIOTHOCTHAS MU depeHITnaIys BeuecTBa
B MaHTHH M sApe 3eMIIM KaK BaXKHEHIHN JHUHAMHYCCKHIA
dakrop oaBomonuu 3emiu. AOuoTHueckue (akTopel U
9KOJIOTHYECKUE GbyHKIUN nutocdepsl. PecypcHas,
TreoguHaMHu4YecKasd, IreoXuMnuuecKkasa u I‘eO(bI/I?)I/I‘IeCKaS[
¢dyHKIMU TUTOChHEPHI.

leorpaduyeckass obomouka 3eMyid  Kak — TPOIYKT
B3aMMOJICUCTBHS JTUTOChEpbl, arMochepbl, THApochepsl MU
ouocdeprr. Tpu sTama reorpauuyecKux HayK: CTaHOBJICHHE
(mo XX B.), Kmaccuyeckas Hayka (mepBas mosioBuHa XX B.),
HeKJIaccu4eckas Hayka (BTopast mooBuHa XX B.).

Bbronorndyeckue KOHIIEITIINU

Bo3HUKHOBEHME JKHU3HH M €¢ OOBSICHCHHE Ha OCHOBE
MOJICKYTISIpHO-TU-HaMudeckoro Tmoaxoxa. 3HadeHue PHK,
JIHK 1 GenkoB B CTaHOBJICHUH KMBOT0. BHOXUMES 00 OCHOBax
YKHUBOTO.

Cnemuduka, €IMHCTBO W MHOrooOpasue IKHBOTO.
XapakTepHbie MpPU3HAKH ’KUBOTO: romeocras,
CaMOBOCIIpOU3BeJIcHHE cebe TOoA00HBIX, OOMEH CO Cpemoi
BEIIIECTBOM M 3Hepruel, oopaborka u BblIaya MHGoOpMaIMu 1

Ap.
I'ennbie  mexanusmbl. Cxema JIHK->PHK->Genkw.

Crpoenne monekynsl JJHK. Tpanckpunmms: cunte3 PHK na
JHK-matpunie.  OOpatHas  TpaHckpunims.  CrulaiCuHT.
INemernueckuii xkox. Cunre3 Oenka, ero MexaHusMm. Peruim-
kammst  JIHK. Pemapamms JHK. PekxomOunanms JHK.
Kpoccunrosep. Mytarmmuu. TexHOTOTHS W METOIOJOTHA
pexkomOunanTHbix JIHK. Tenermueckas w  KieTo4yHas
nmxenepus. Kinonuposanue. ['enom gemoBeka. OT KIETOK K
MHOTOKJIETOYHBIM ~ OpraHU3MaM, KJIETOYHBIE MEXaHHU3MBI.
CpaBHeHHE TPOKapHOTOB M dyKapuoToB. [IpsmMoe OwHapHOe
JICJICHHE. Metios. Muros. OO0pa3oBanne  OpraHoB
MHOTOKJIETOYHBIX OpPTaHHU3MOB. Konnenuus
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maddepeHIUaIbHON ~ DKCTIpecCMd  TEeHOB. Tpu  3aKkoHa
Mennens. [Ipasuno Xapau-Baiinoepra.

buonorus mnoseneHus. be3yclOBHBIE U YCIOBHBIE
pednekcel, THCTUHKTHI. KpuTepun paccymo4HOCTH )KUBOTHBIX.
[loBenenne 0eCTI03BOHOYHBIX. [ToBenenne BBICIIINX
KUBOTHBIX, mpeAensl  MX ~ PacCylodYHOM  TICHXHUKH,
MHCTPYMEHTAJILHOM M SI3bIKOBOM JESITEIBHOCTH.

OpomonnonHoe yuenue. [lapsurn3m. CuHTeTHUecKas
Teopus 3Botoluu. [lonyIaMOHHO-TeHETUUYECKUI TOIXO/.

MakposBomonusi, ee  OObSCHEHHE C  TO3WIHH
MOIMYJISIIMOHHO-TeHETHYEe-CKOro  mmoaxona. [ eorpaduueckas,
9KOJIOTHYECKass M PENpOAYKTHBHAs HM30JALUS Kak (hakTopsl
MaKpo3BONOIMU. buoreomeHo3 — ajeMeHTapHas €AWHHUIA
ouoreocdepnl. 3aKOHOMEPHOCTH 3BOJIIOIUU OHOreoch ephl.

AHTpoOMONIOTHYECcKre

KOHIIEIIUH

Amntpororene3. Cxema dSBONIONUN TPUMATOB. Bozpact
AHTPOIIOUIOB.

du3nosorus YenoBeka: o0IIMe MPUHIMITBL. MeXaHH3MbI
yrpaBieHusi (U3HOJNOTHYECKHMHU TPOIECCaMU  OpTaHU3Ma.
Pone w  3HaueHHMe  LEHTPAJIBHOM, BEreTaTHMBHOW W
nepudepuitHoii HepBHBIX cucTeM. CeHcopHasi, IBUraTelibHas U
accoraTHBHasE kopa mosra. Peubr u neiictBue. CeHcopHBIE
MOJIAJTBHOCTH U COOTBETCTBYIOIIKME MM OpraHbl. PHU3NOIOTUA
3HI[0KpHHHOI71 cucteMbl. PU3NOIOTHS IMUTaHUA, MAIIEBAPCHUSA
u BblIeneHus. OyHKIUH KpPOBH, JUMOBI, Cepala, JErKHXx,
MUIICBAPUTCIIBHOT'O TPAKTaA.

PaborocriocooHocTh.  TpeHHUpOBKa U COXpaHCHHE
pabotocriocooHocT. OmnpenencHrue 310pOBbs. 3I0pOBbE Kak
OTBETCTBEHHOCTh. CTapeHne Kak MHOro(akTOpHBIN mporecc.
OMonuK U JTUMOHWYEcKas HepBHas cucTeMa. | eHoTHUIMYecKas
OOYCIIOBIIGHHOCTh ~ HMHTEIUIEKTAa W OMOIMOHAIBHOCTH.
TBopuecTBO.

Yenosek Bo  Bcenennoit
(uHTETpaANbHBIC  KOHITCIITNHN)
Y TaHOpaMa eCTECTBO3HAHUS

Buochepa u kocmoc. BuoreokocMHYeCKHM TOIXO.
Bbuo- u 6uoreopurmbl. COnpsKEHHOCTh M PacCOorIaCOBaHHOCTh
010- 1 aOMOJIOTHYECKIX PUTMOB.

UYenoBek u Hoochepa. BruoreoHoOKOCMHUUYECKUH MOIXOM
Kak BepIIMHA OHBOJIOLMOHHOIO €CTECTBO3HAaHUA. Pa3Butue
B.1.Bepuaackum OUOre0KOCMHUYECKOr 0 "u
OMOTr€OHOOKOCMUYECKOT'0 MOIXO0B.

Cunepreruka. KitoueBble TMOMOKEHUS CHHEPTETHKU:
B3aHUMO/ICHICTBHE JacTen CHUCTEMBI, HENTMHEWHOCTD,
OTKPBITOCTh ~ CHUCTEM,  HECTAaOMJILHOCTh,  3MEPIKCHTHBIC
Ka4yecTBa, CaMOOpraHU3allus B BUJIE CTPYKTYp-aTTPAKTOPOB U
T.1. HeoOpaTUMOCTh BPEMEHH C CHHEPIEeTHUYCCKUX IMO3UIIUU.
MeXIMCIUIUTUHAPHBIA XapakTep CHHEPreTHKU. [IpoGiembl
KO3BOJIIOIIMA ~ YE€JIOBEYECTBA M Ipupoibl. Bos3peHus
H.H.Mouceesa.

OTuka W Hayka. JDTHKa U ecrecTBo3HaHHE. OCHOBHBIE
KOHIIENTyaJIbHbIE PEBOIIOLINHN B €CTECTBO3HAHUH, B TOM UHCIIE
B (u3MKE, KOCMOJIOTUH, XHMHH, T€OJIOTHH, OHOJIOTHH.
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n/n HauMeHnoBaHue TemM KpaTlcoe OIMMCAHHuEC TEM

B3anMocBsI3aHHOCTh  KOHIIENIIMM  ecTeCTBO3HaHuA. Mnues

9BOJIIOIMU B COBPEMCHHOM €CTCCTBO3HAHUU.

®opMBbI TeKYIIEr0 KOHTPOJIA

Matepuanbl TEKYIIEr0 KOHTPOJS YCIEBAEGMOCTH, OIICHOYHBIC CPEACTBA JJIs IPOMEKYTOUHOM
aTTeCTallM¥, WH(MOPMAIMOHHBIE TEXHOJIOIMHM, IPOrpaMMHOE oOecredeHrne H HH(OPMAI[MOHHBIC
CIPaBOYHBIC CHCTEMBI, MaTepPHAIbHO-TEXHUYECKass 0a3a, HEOOXOAUMBIC JJIsI OCBOCHHUS TUCIUILIMHBI
aJanTHPOBaHBI JUIsI 00YYAIOIIUXCS WHBAJTUAOB U O0YYaIOIIMXCS C ONPaHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSL.

- HANpaeneHHvle HA KOHMPOAb YCEOCHUA 3HAHUIL 0 crneuu(puKd TyMaHUTapHOW U
€CTECTBCHHOHAYYHOH COCTAaBJISIONIMX KYJIbTYyp; 00 OCHOBHBIX 3Talax pPa3BUTHS CSCTECTBO3HAHMS,
0COOEHHOCTH COBPEMEHHOI'0 €CTECTBO3HAHUS; KOHIICIIIIMK MPOCTPAHCTBA U BPEMEHH; SBOJIIOIIMOHHBIX
MapajMrM; COAepKaHHUs KOPIYCKYISIPHBIX M BOJHOBBIX TPAIUIMI B OIMHCAHUH IIPUPOJBI; BOIPOCOB
CaMOOpraHM3alliid B HEXXHBON W JKUBOW IPUPOJE, HEPAPXUM CTPYKTYPHBIX JIEMEHTOB MaTEPUU OT
MHKpPO- 10 Makpo- M Mera MHpa; Creuu(UKH KUBOTO, MPUHIIMIIOB BOJIIOIIMH, BOCIIPOM3BOJICTBA U
Pa3BUTHS JKUBBIX CHCTEM; MECTa UYEJIOBEKa B HBOJIOIMH 3EMITH, BOIPOCOB OHOC(EpBl U HOOCHEPHI,
MapaaurMbl €IUHON KyJbTYPbhl; KOHIENITYaJIbHBIX OCHOB 370POBOT0 00pa3a yKH3HH:

Nn0020MOBKA CMYOeHMAMU NPe3eHMAayUll N0 OMOeTbHbIM MEeMAaM.

- HanpaeienHvle HA opmuposanue yMeHUN ~ HA OCHOBE 3HAHHWS OCHOB €CTECTBO3HAHUS
MPOTHUBOCTOSTh IICEBJIOHAYYHBIM, KBa3WHAYYHBIM, IapaHay4HbIM (OpMaM 3HAHUSA; MPHOOpPETaTh
HOBBIC 3HAHUS, MPUMEHSS COBpEMEHHBbIC MH()OPMAIIMOHHBIC, TEXHOJIOTUHU; MPUMEHAThH TONTYYCHHBIC
3HAHUS JJIS PEIICHUs 3a7ad €CTECTBEHHOHAYYHOrO XapaKTepa MPH BBIOJIHEHUN MPO(ecCHOoHaTbHBIX
(YHKIME; BeCTH 370pPOBBI 00pa3 KHU3HU: epynnogoe  obcydcoenue NoO2OMOGNIEHHbIX U
npeodCmasieHHbIX CIYOEHMAMU NPe3eHmayuil, 00CyxHcoeHue YueOHbIX DUIbMOS.

Yposenv oceoenus Komnemenyuu noomeeprcoaemca  HagvlKamu:  APTYMEHTHPOBAHHBIX
JI0Ka3aTeIhCTB, OCHOBAHHBIX HA 3aKOHAX €CTECTBO3HAHWS, NMPU PEIICHUU CIOXKHBIX YIIPABICHIECKUX
3ala4 B pasiMUYHBIX CUTYaLUsIX: 2pynnogoe o0CyicoeHue NoO02OMOBLEHHbIX U NpPeOCmABIeHHbIX
cmyOdenmamu npeseHmayutl, 00CysicoeHue Y4eOHbIX huibMos.

DopMa IPOMEKYTOYHOM ATTECTALMU - 3a4eT.
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