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1. POHJ ONEHOYHBLIX CPEJACTB JUIAA TEKYIIET'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXYTOYHOM ATTECTAIIUA
OBYYAIOIIUXCH IO JUCHUITIMHE

Hactrosanmmit dPoHn OlEeHOYHEIX

CpCacCTB

(®OC) mno gUCHUTIIMHE

«KoHnenmnnu

COBPCMCHHOTI'O €CTCCTBO3HAHUA» SABJISACTCA HCOTHCMIICMBIM IMPUTIOKCHUCM K pa6oqel71 nmporpamme

JUACIUATUIMHEI
pacmpoCTpaHsIOTCS BCE PEKBU3UTHI

(PTLT)

THUCLUILINHE.

«Kounemnmuun

COBPEMEHHOTO
YTBEPKJICHHUS,

€CTECTBO3HAHUS
npeacrasienuble B PIIJI mo panHOM

Ha mappeii ©OC

2. IEPEYEHb OIIEHOYHBIX CPEJICTB
Jlis  ompeneneHuss KadecTBa OCBOCHHUs OO0ydarooIUMHCS Yy4eOHOro Marepuaiga Io
JUCLUIIIMHE UCIOJIB3YIOTCS CIENYIOLIME OLIEHOYHBIE CPEJCTBA:

Ne
n/n

Ounenounoe Cpeacreo

Kparkas xapakrepucTuka
OLICHOYHOI0 CPe/ICTBA

IIpeacrasiieHne OLIEHOYHOI' O
cpencra B DOC

1

TectupoBanue

Bung  xoHTposs, MO3BOJSIOUIMI
OIICHUTBH W3yYECHHBII
TEOPETUYECKUI MaTEpHAIL.

Bonpocs! 11 npoBeieHust
TECTUPOBAHUS

HpaKTI/I‘{GCKHe 3aJaHusA

Bun  koHTponsd, MO3BOJISIONIUN
OLICHUTh YMEHHE OO0y4arolerocs
MIPUMEHSTh OCBaMBaAEMYHO
KOMIIETCHIIMIO B MPAKTUYECKUX
CUTyallUsiX M [OpU  PELICHUHU
MIPOU3BOJICTBEHHBIX 3a/1a4

3a,Z[aHI/IH K I[IPAKTHYCCKOMY
3aHATHUIO

Kontponbnas pabota

Bun  koHTponsd, MO3BOJISIIONIUN
ONPEAEIUTh PE3YIbTAT OCBOCHUS
KOMIIETEHIIMA 10 JUCIUILIMHE B
paMKax paccMaTpUBaE€MOW TEMBI,
OLICHUBACMBbIi1 c ITOMOIIIBIO
COOTBETCTBYIOIIUX  HMHAUKATOPOB
JOCTHKEHHUS KOMIIETSHITHM

3aaHusi KOHTPOJIBHOM pabOTHI

CamocTosTenbHas pabora

Bung koHTpons, MO3BOJSIONIUI
OLICHUTH npopaboTKy
TEOPETHIECKOTO Marepuana,
U3y4YEHHE PEKOMEHIyEMOU
JTUTEPaTypHI, BBIIIOJTHEHHE
MPaKTUKO-OPHUEHTUPOBAHHBIX
3alaHuil  (3amojHeHue  Tabmuil,
MIPOBE/ICHHE CPaBHUTEIBHOTO
aHajmn3a, COCTaBJIECHUE CXEM U JIp.),
pelIeHre MpaKkTUYeCKHX 3ajad,
co3anue MPE3EHTALNM,
HamucaHue pedepaToB, MOAOOPKY
HOPMAaTHBHOTO W UHOTO MaTepuasia
Y BBITIOJIHEHHE JIPYTUX 3aJaHuM

3agaHus CaMOCTOSITEIILHON

paboThI

KypcoBas padora

Bung koHTposis, MO3BOJISIOMIMI
BBISIBUTh ~ CTENEHb  BIIAJCHUSA
0a30BbIMU 3HAHHUSMH, YMEHUSMHU U
HaBbIKAMH, HEOOXOAMMBIMU ISt
00y4eHHUs, U ONpPEAETUTh YPOBEHb
BJIaJICHHSI HOBBIM MaTEpUaIOM

WupuBuyanbHbIE 3aJaHHS
(TeMBl) 17151 KypcOBOM paboThI

3ager/3auer C
OLICHKOI/DK3aMeH

Bung koHTposs, MO3BOJSIONIUI
BBIABUTL  CTEIEHb  OBJIAACHUS

BOHpOCBI 1A IIOAT'OTOBKUH K
3ayery/3auery C




3HAHUSIMU, YMEHUSIMHU U | OLICHKOI/3K3aMeHy
HABBIKAMHU, HEOOXOJUMBIMH IS

NaJIbHEHUIIIEro OCBOCHUA
00pa3oBaTelIbHON IPOrpaMMBbl
HOJIrOTOBKH

3. MTACIIOPT ®OHJIA OLHEHOYHbIX CPEACTB JUCHUIIJIMHE
3.1. ConpoBoaunteabHasi HHGopmanus.

PazpaboTunk JILK. IllalimapnanoBa

Kadenpa [Tpuxnaanoit nHpOpMATHKHN U UHPOPMALMOHHBIX
TEXHOJIOTU

HanMeHnoBaHve qUCIUILTUHBI Konnenmmm coBpeMeHHOTO €CTECTBO3HAHUS

®axynpTeT / HHCTUTYT HNHCTUTYT MEXTyHApOIHOM SKOHOMUKH, JINJEPCTBA U
MEHEKMEHTA

Hanpasnenue noarorosku / cnenuanbHocts| 09.03.03 Ipuknannas nuapopmaTrka

KonndecTBo BOMPOCOB B OIIEHOYHBIX 10-20

3a/laHusX (Juana3oH)

OO61iee BpeMs TECTHPOBaHUS (MUH) 90 MuH

OO11ee KOJIMYECTBO BOMPOCOB/3a/IaHUN B 20

DdOC

Pa3zmenieHHOCTD Ha caiiTe YHUBEpCUTETA Ha

MPUMEPHOTO MEePEYHS BOIIPOCOB, 3a1aHUN

DOC — 17151 MOATOTOBKU 00YJAIOLINXCS K

MIPOXOXKJICHUIO OLICHKH (/12 / HEeT)

3.2. XapaKTepHCTHKA OIleHNBAeMbIX KOMIIeTEeHIIHIA.

Kon DopmyIMPOBKA NuaukaTopbl 10CTHKEHUS] KOMIIETEHIMHU
KOMIIEeTeH KOMIeTeHIINH

HUH

YK-1 Crnioco0eH ocyIIecTBISATh MOUCK, MNYK-1.1. 3nath, Kak OCYIIECTBISATH TOUCK, KPUTHUECKUH
KPUTHYECKHUI aHAIIM3 U CHHTE3 aHAJIN3 ¥ CHHTE3 MH(POPMAIINH, TPUMEHSATH CHCTEMHBIH
nH(popManuK, TPUMEHATH HO/IXOJT JUTSl PEIICHNS] IOCTaBICHHBIX 3314
CHUCTEMHBIN MOAXOJ ISl PEIICHUS NYK-1.2. YMers kitaccuuIiimpoBath GaxThl,
MOCTaBJICHHBIX 33124 WHTEPIPETAINH, OIIEHKH B OTKPBITHIX |

CIICIMAIIM3UPOBAHHBIX HCTOYHUKAX HH(OpMaIH

4. COIEP) KAHUE OLHEHOYHBIX CPEJICTB TEKYHIETI'O KOHTPOJISI

4.1. TUTTIOBBIE TECTOBBIE 3AJIAHUSI.

TecTel comepkaT HabOp BOINPOCOB, B TOJHOM OOBEME OXBATHIBAIOIINE H3YUYCHHBIN
TEOPEeTUYECKHil MaTepuan MO YKa3aHHOW TeMe. BBIMOJIHEeHHe TEeCTOB MO3BOJSIET OIpPENeiIuTh
peE3YyIbTaT OCBOCHUA KOMHGTGHHI/Iﬁ o JUCHUIINIMHEC B paMKax paCCManHBaGMOﬁ TEMBI,
OLICHUBAE€MbIIi C TIOMOIIbIO COOTBETCTBYIOIIUX WHIUKATOPOB JIOCTHKEHUS KOMIIETCHIIUH.
NHnyBuayanbHBIA TECTOBBIM CeaHC JJIA KaKI0TO 00ydaromierocss GopMHUPYETCs MO CHEIUaTIbHOMY
AITOPUTMY, OO0ECTeUUBaIOIIEMYy 33JaHHYI0 TEMAaTHUYECKYI0 CTPYKTYpPY M MPOMOPIHOHATBHOE
HaJIMYHe BOIPOCOB PA3HOTO THIIA U CIIOKHOCTH.

Ilpu ¢popmupoeanuu mecmos nHeod6X00UMO0 UCnONBL306aAMb 3A0AHUA CIEOYIOULUX MUNOE.

Tun 3a1aHUs 1. 3aHaHI/I$I 3aKPBITOTO THIIA HA YCTAHOBJICHUEC COOTBETCTBUA.

Tun 3aganus 2. 3aaHUs 3aKPHITOTO TUTA HA YCTAHOBIIEHUE MOCIEIOBATEILHOCTH.

Tun 3amanus 3. 3agaHus KOMOWHUPOBAHHOTO THUIIA, MPEIIOJIaralpiie BLIOOP OHOTO
MPABIJIBHOTO OTBETA U3 MPEIOKCHHBIX.

Tun 3aganus 4. 3amanus KOMOMHUPOBAHHOTO THIIA, TIPEIOIAraloIIne BEIOOP HECKOIBKHIX
OTBETOB U3 MPEITI0KEHHBIX.

Tun  3amasms 5. 3agaHusg  OTKPHITOTO  THNA C  Pa3BEpPHYTHIM  OTBETOM.




Tema Kon n HNuaaukaropsl Tect o Teme
¢opmyauposka JAOCTUKEHUS
KOMIIeTeHIIM U KOMIIeTeHIIM U
Tema 1. Xapaktep | YK-1. Cnocoben | MYK-1.1. 3natp, kak 3aoanus 3aKpeimoz20 muna Ha YCMAHOGAEHUE COOMBEM CINGU
3HAHUH U OCYIIECTBILITh OCYILECTBIISITH IIOUCK, 3HaHUe HayYHBIX IIKOJ AHTUYHOCTH U MX XapaKTEePHBIX 0COOEHHOCTEH, OTPaXKaIOIINX
MPEICTABICHUM O | MOUCK, KPUTUYECKUN aHANIN3 U 3JIEMEHTHI CUCTEMHOT'0 MBILIUICHHSI, HEOOXOAMMO ISl IOHUMAHHSI HCTOKOB LIEIOCTHOTO,
MUpE B MOXY KPUTHYECKUI cuHTe3 HH(popManuy, CTPYKTYpPUPOBAHHOI'O OJX0/a K MMO3HAHUIO MUPA, KOTOPBIN JIEKUT B OCHOBE COBPEMEHHOMN
paHHUX aHaJM3 U CUHTE3 | IPUMEHSATh CHCTEMHBIN HAyKH U CUCTEMHOTO aHaJIM3a.
LMBHJIN3ALHN. WHpOPMAITUH, MOAXOA 1Sl peLICHUS YcTaHOBHTE COOTBETCTBHE MEXKIY HAYYHOH IIKOJION (MM TpaanIleil) aHTHIHOCTH U €€
Hayunble mkonbsl | MpUMEHSTh MOCTaBJICHHBIX 3a]1a4 XapakTepHO 0COOEHHOCTHIO, OTPAKAIONIEH IIEMEHTBl CHCTEMHOTO MBILIICHHSI.
AHTUYHOCTH CUCTEMHBII Hayynas mkona / Tpaguuus XapakTepHasi 0COOCHHOCTh
MOJXOM AJIs A Munerckas mikosna 1 | Crpemnenue OOBSICHUTH MHp Yepe3 eINHOe
pereHus NIEPBOHAYAJIO KAK OCHOBY LIEJIOCTHON CHCTEMBI
IIOCTaBJICHHBIX 6I)ITI/ISI
3a1a4 b [Mudaropeiickas mkona 2 | Hcnonk30BaHrE YUCIOBBIX COOTHOUICHUH 1
TapMOHUH KaK YHUBEPCAIbHOTO IPUHIMIIA
OpraHu3alyy MUpa
B AToMuUCTHYECKAs IITKOJIA 3 | [IpencrasieHue 0 MUPE Kak O COBOKYITHOCTH
(Iemokpwur) HEJIeJIMMbIX YacTHUll, B3aUMOAEHCTBYIOIIUX 110
3aKOHaM
T Apucrotenesckas tpagunust | 4 | Kiraccudukaius sSsBIeHNN U BBIIETICHUE
NPUYHH (MaTepuaabHOH, (OpMabHOM,
JIEACTBYIOIIEH, IIeJIEBOM) KaK 2JIEMEHTOB
CHCTEMBI
OtBeT:
A b B r
Kirou:
A b B r
1 2 3 4

3aoanusn 3AKpblmo2co muna Ha yCMAHOG6/1eHUe coomeemcmaeus
ITonnmanue XapaKTECPpUCTUK 3HAHWH B PaHHUX HUBUIN3AINAX U UX KOHKPECTHBIX HpOSIBJIeHI/Iﬁ
TTO3BOJISICT BBIABUTH 3aPOKACHUE CUCTEMHOI'O IMMOJAX0Ja B PEINCHNHU NPAKTUYCCKUX 3a1a4, YTO




Tema Kon n HNuaaukaropsl Tect o Teme
¢opmyauposka JAOCTUKEHUS
KOMIIeTeHIIM U KOMIIeTeHIIM U
CIOCOOCTBYET OCMBICIICHHUIO 3BOJIIOLUA METO/IOB LIEJIOCTHOTO aHAN3a U YIPaBJICHUS
CJIO’KHBIMU OOBEKTaMHU. Y CTAHOBHUTE COOTBETCTBUE MEXKIy XapaKTEPUCTUKON 3HAHUH B
PaHHUX IMBUIM3ALUIX U IPUMEPOM €€ IPOSIBICHHUS.
XapaKTepuUCTUKA 3HAaHUI ITpumep nposiBneHus
A [IpakTuko-opuentupoBanHblii | 1 | CTpOUTENHCTBO UPPUTALIMOHHBIX CUCTEM B
XapakTep Hpesnem Erunte u Meconoramuu
b CHHKpETH3M 2 | ACTpoHOMHYECKHE HAOIIOICHHS KPELIOB,
(Hepa3nenéHHOCTh 3HAHUMN) COBMEIIABIITNE PEIUTUIO, KAJICHIAPh U
npeJcKa3aHus
B OMOUpHUYecKas OCHOBA 3 | HakorieHne MeIMIIMHCKUX PELeNTOB Ha
OCHOBE HaOMr0eHUH 3a OOJIE3HSIMH U HX
JIeUeHUEM
r LenoctHoe (cucTeMHOE) 4 | IIpencraBieHHe 0 KOCMOCE Kak
BOCTIPHSATHE MUPa YIOPSAAOYEHHON, HEPAPXUIECKON CTPYKTYype
(KOCMOC = TTOPSIJIOK)
OTBeT:
A b B r
Kitrou:
A b B r
1 2 3 4
Tema 2 VYK-1. Cnocoben | UVK-1.1. 3uars, kak 3adanus 3aKpLimozo muna Ha yCManoejaeHue nocie006amelbHOCHU.
[IpoTuBOCTOSIHNE | OCYIIECTBIATH OCYIIECTBIISTH MOUCK, Pacrnonokute B XpOHOJIOTHUECKOI MOCIE0BAaTENbHOCTH KITFOUEBBIE 3TAIbl B3aMMOAEHCTBUS
HAYK{ M PEJTUTUU | TIOMCK, KPUTUYECKUN aHANN3 U Hayku ¥ penuruu B 3anaaHoi EBporie B CpeHue Beka, OTpakarolue 3BOJIIOLUI0 HX
B CpenHue Beka KPUTHYECKHUI CHHTe3 HH(popManuy, OTHOIIEHUH OT NOJYUHEHUS K KPUTUYECKOMY OCMBICIICHHIO.
aHaJIM3 U CUHTE3 | MPUMEHSITh CHCTEMHBIN 1. TlonHoe momurHeHME GUIOCOPUH U €CTECTBO3ZHAHUS 3a1a9aM 0orocioBust («punocopust
nH(popMaIuy, MOIX O/ JIJIs peIIeHuUs — CIyXaHKa TE€OJIOTHUNY).
MPUMEHSTh MOCTaBJICHHBIX 33144 2. BozpoxneHue nHTEpeca K aHTHYHOH (prstocopun yepe3 apaOckue nepeBoIbl
CUCTEMHBII Apucrotens B XII-XIII BB.
TTOAX O ISt 3. TlomnbITKH cMHTE3a pa3yma U Bephl B cxojacTuke (Harnpumep, y @omMbl AKBUHCKOTO).
peuieHus 4. OcyxaeHue apucToTesneBckux TekcToB [lapmxckum cobopom (1277 1.) Kak yrpo3ssl
MTOCTABJICHHBIX OpTOJIOKCAJIEHOM Bepe.




Tema Kon n HNuaaukaropsl Tect o Teme
¢opmyauposka JAOCTUKEHUS
KOMIIETEHI[HH KOMIIETEHI[HH
3aJad |OTBeT: | | |
Krou:
|1 [ 2 3 [ 4

3aoanus 3aKkpeimozo muna Ha yCManogieHue nocie006ameabHOCHU.

YcTaHOBHTE TOTHUYECKYIO IOCJIEAO0BATEIbHOCTE COOBITHH, IEMOHCTPUPYIOIINX HApaCTaHUE

HaNpsHKEHHOCTH MEKAY HayYHBIM ITO3HAHUEM U LIEPKOBHOM normaTukoi B CpeiHne Beka.

1. PacnpoctpaHeHne yHUBEPCUTETOB KaK LEHTPOB U3YUEHUS JIOTHKH, IPUPOIBI U
¢unocodun.

2. BxJiroueHue TpyaoB ApUCTOTENS U apaOCKUX KOMMEHTATOPOB B y4eOHBIE TPOTPAMMEI.

3. Kpuruueckoe nepeocMbICIiCHHE aBTOPUTETOB C UCTIOJIb30BAHNEM TUATICKTHKH U pa3yMa.

4. llepxoBHBIE 3aIPETHI U IIEH3YPa «OMACHBIX» HATYPPHIOCODCKHUX HIEH.

Ortser:

| | | |

Kirou:

1 [2 3 [4

Tema 3. OcHOBBI
COBPEMEHHOM
Hayku B 16-17 BB

YK-1. Criocoben
OCYILECTBIIATh
TIOUCK,
KPUTHYECKUN
aHaJIN3 ¥ CHHTE3
nH}popMaIum,
MPUMEHSTh
CUCTEMHBII
MOJTXO/T TSt
pemeHus
MOCTABJICHHBIX
3a1a4

NVYK-1.1. 3Hars, kak
OCYILECTBIIATh IIOUCK,
KPUTUYECKUN aHAIU3 U
CHHTe3 HH(popMauy,
MIPUMEHATH CUCTEMHBIN
MOAXOA JUIsl peLIEHUs
MOCTaBIICHHBIX 3314

3a0anua KOMOUHUPOBAHHO20 MUNA, NPEOnOIazalouiie 6b100P 00H020 NPABUTLHO20
omeema u3 nPeo10HCceHHbIX.

Kakoii n3 nepeunciieHHbIX (akTOpOB B HAMOOJbBIIEH CTETIEHH CIOCOOCTBOBAI
(hopMHUPOBaHUIO HOBOTO MOAX0/1a K To3HaHMUIO Mpupo el B X VI-XVII BB., 0CHOBaHHOTO Ha
HaOJIOIEHNH, SKCTIEPUMEHTE 1 MaTEMaTHYECKOM OIMUCAHUH?

A) YkpersieHne BiIacTy IEpKBH U yCUJIEHHE JOrMaTH3Ma

b) Pacnipoctpanenne KHUToOne4aTaHust U JOCTYITHOCTh aHTHYHBIX U HOBBIX HAYYHBIX TEKCTOB
B) Otka3 oT TOrMKM ¥ paloOHaIFHOTO MBIIUIEHHUS B M0JIb3Y MUCTHUIIM3MA

I') [lonHOE TIpEKpalieHre YHUBEpCUTETCKOTo o0pa3oBanus B EBpomne

BribeprTe 01MH NPaBHIIBHBIA OTBET, TOYEMY UMEHHO 3TOT (PaKTOp OBbLT KIIFOYESBBIM JIJIsI
MOMCKa U HAKOIUIEHHSI HAyYHOT'O 3HAHHUS B 3II0XY CTAaHOBJIEHUSI HOBOM HAayKH.

Otset: b

O6ocHoBanus: PacripocTpanenne kauronedaranus (n300perénHoi I'yrenbeprom B
cepeante XV B.) MO3BOJIWIO OBICTPO M IIMPOKO PacIIPOCTPAHITh HAYUHBIE TPYAbl — KaK
aHTH4HbIe (Harpumep, Apxumena, [Itonemes), Tak u HoBble (Konephuka, I'anues,
Kemiepa). 910 co3/1a10 yCI0BHUs 17151 KPUTUYECKOI'O CONOCTABICHUS UJIeH, KOJUIEKTUBHOTO




Tema

Kon n
¢opmyauposka
KOMIIETEHIINHU

HNuaukaTopsl
AOCTHKEHUS
KOMIIETeHIINHU

TecT mo Teme

00CyX/IeHHs, TPOBEPKHU TUIIOTE3 U HAKOIUICHHS 3HAHUW — TO €CTh 00eCIIeUnIo
MHPPACTPYKTYPY TSI CHCTEMATHYECKOTO MTOMCKA U Pa3BUTHS HAYYHON MH(OPMAIIHH.

3adanus KOMOUHUPOBAHHO20 MUNA, RPEONOaAzaOUiUe 8bl00P 00HO20 NPABGUILHO20
omeema u3 nPeon0HCEHHBIX .

Kaxoii u3 nepeunciennsix yu€nsix X VI-XVII BB. BliepBbI€ NOCAEAOBATEIBHO NIPUMEHUI
METO/I, COUETAIONIHI [[eleHaNpaBIeHHbIN IKCIIEPUMEHT, KOJINYECTBEHHbIE U3MEPEHUS U
MaTeMaTHYECKOE MOJIETMPOBAHNE, YTO CTAIIO OCHOBOH JIJISl HAYIHOTO ITOUCKA B Pr3nKe?
A) Huxomnait Komrepank

B) Tuxo bpare

B) I'anuneo [Nanuneit

I') ®psucuc bakon

BribepuTe o1MH IpaBUIILHBIN OTBET, KAK UMEHHO BBHIOpaHHBIN BaMU YUEHBINH IEMOHCTPUPYET
YMEHHUE OpTaHNU30BBIBATH PPEKTUBHBIN TOUCK HAYYHON HUCTHHBI Yepe3 METOJ0IIOTHIO.

OTBeT: B

Ob6ocHoBanus: ['anuneo ["anumneil B CBOMX UCCIIEIOBAHUSX JBIKECHUS Tel (HarnpuMep, Ha
HAKJIOHHOW IJIOCKOCTH) HE MTPOCTO HAOIIOIAI SIBJICHHS, & CTABUJI KOHTPOJIHPYEMbIe
SKCIIEPUMEHTBI, TOYHO U3MEPSLI BPEMsI U PACCTOSIHUE, a 3aT€M BbIpaXkaJl IOJy4YECHHbIE
3aKOHOMEPHOCTH Ha A3bIKE€ MaTeMaTUKH. Takol MoaXo/ ] O3BOJIMII EMY BBINTH 32 paMKU
YMO3PHUTENBHBIX CIIEKYJISIUN U 3aJI0’KUTh OCHOBBI AMITUPHUKO-MAaTEMAaTUYECKOTO METO/1a —
KJIFOUE€BOI'0 MHCTPYMEHTA LIEJICHAPABICHHOTO IOUCKA B HAYKeE.

Tema 4.

Kiaccuueckuit

oTall

€CTCCTBO3HAHUA

YK-1. Criocoben
OCYILECTBIIATH
TIONCK,
KPUTHYECKUI
aHaJN3 U CUHTE3
nHpOPMAITUH,
MIPUMEHSTH
CHUCTEMHBIN
MOJIXOJT AJIst

NVYK-1.1. 3Harts, kak
OCYIIECTBIIATH MOUCK,
KPUTUYECKUN aHAIU3 U
cuHTe3 nH(popmanumy,
MPUMEHATh CUCTEMHBIN
MOIXOJT IS peIIeHNUs
MOCTaBJICHHBIX 33144

3adanus KOMOUHUPOBAHHO20 MUNA, RPeOnoaazaruiue 6bl00p HECKOIbKUX OMEEM 06 U3
npeosoHceHHbIX

Kaxwe u3 mepedncieHHbIX 9epT XapaKTePU3YIOT KIACCHISCKUN dTall €CTECTBO3HAHUS KaK
CHCTEMHBII CTIOCO0 TO3HAHUS TPUPOIBI?

A) CtpemMieHre K CO3/IaHUI0 YHUBEPCAIBLHBIX 3aKOHOB, ONMCHIBAIOIINX ITOBEICHUE IIEITBIX
KJIaCCOB SIBJICHHUI

b) [Ipeobnamanrie Ka4eCTBEHHBIX ONMMCAHNN 0€3 KOTHMUECTBEHHBIX H3MEPECHHIA

B) Hcnonp3oBanue SKCIIEpUMEHTa KaK CPEACTBA MTPOBEPKHU TUIIOTE3 B KOHTPOIUPYEMBIX
YCJIOBHSIX




Tema Kon n HNuaaukaropsl Tect o Teme
¢opmyauposka JAOCTUKEHUS
KOMIIETEHIIN T KOMIIETEHITN T
peleHus I') OTka3 ot aHaJIM3a MPUYUHHO-CIICACTBEHHBIX CBSA3CH B MOJIb3y MUCTHUCCKUX OOBSICHEHUI
ITOCTABJICHHBIX J1) CtpemiteHne kK MHTETPAIMA 3HAHKUH U3 pa3HBIX 00JacTel (MeXaHUKH, aCTPOHOMHH,
3a1a4 ONTHKH U JpP.) B EANHYIO KapTUHY MUpa

[ocne BBIOOpa OTBETOB, KAK UMEHHO yKa3aHHBIC BAMH YEPThI OTPAKAIOT TPUMCHEHHUE
CHUCTEMHOTO TOJIX0/1a — TO €CTh PACCMOTPEHUE O0BEKTA UCCIICIOBAHUS KaK I[CJIOCTHOM,
B3aMMOCBSI3aHHON CUCTEMBI, TTOAUYHHSIONMIEHCS 0OIINM 3aKOHAM.

OrtBeThl: A, B, []

O6ocHoBanus: CUCTEMHBIN TIOXO/ IIPEITOJIAraeT BhISBICHHE O0IUX 3aKOHOMEPHOCTEH,
YCTOMYUBBIX CBSI3€U U LEIOCTHON CTPYKTYPhI H3y4a€MOTI'O SIBJICHUSL.

— BapuanT A otpaxaet crpemiieHue K 0000IIeHUI0 (HarpuMep, 3aKkoHbl HproToHa
MIPUMEHUMBI KO BCEM TeJlaM Bo BceneHnHoit).

— Bapuant B geMoHCTpUpyeT METO0IOTHUECKYIO CTPOTOCTh: 3KCIICPUMEHT MTO3BOJISICT

BBUSIBIISITh YCTOMYMBBIE CBSI3U MEXKIY AIEMEHTAMH CHCTEMBI.

— Bapuant /| noka3piBaeT HHTETPATUBHYIO IIPUPOAY KilacCUyecKoi Hayku: HproToH,
HanpuMmep, 0ObEIUHIIT 36MHYI0 MEXaHUKY U HEOCCHYIO IMHAMUKY B €IMHYIO CUCTEMY.
3adanua KOMOUHUPOBAHHO20 MUNA, RPEOnoaazaruiue 6b100pP HECKOIbKUX OMEEM 06 U3
nPeoONoHCeHHBIX
Kaxwne noctmkeHus KIIaCCHIECKOT0 €CTECTBOZHAHUS MOXKHO pacCMaTpPUBaTh KaK pe3yiIbTaT
MPUMEHEHUSI CUCTEMHOTO MOAX0A K PELICHUIO HAYYHbIX 3a1a4?

A) Co3nanne nepuoIndecKoi CCTeMbl XUMIdecknx nemenToB [l. 1. MenneneeBbiM

Bb) ®opmynupoBka 3akoHa BceMupHoro TsroteHus M. Heroronom
B) Ucnonp3oBanne alXUMUYIECKUX CUMBOJIOB JJISI 3aITUCH TIPEBPAIICHUI BEIIECTB
I') PazpaboTka xnerounoii reopuu T. [lIBanaom u M. Illnefinenom
1) osiBnenne ydeHust o GpIorucToHe Kak «OrHEHHON cyOCTaHIIUI
Ykaxwure, B 4€M IPOSBIISCTCS CUCTEMHOCTh KKIOTO U3 BEIOPAHHBIX JOCTIKEHUN
(HampuMep: BBISBIIEHUE CTPYKTYPBI, UEPAPXUH, B3aUMOCBS3EH, OOIIHX MPUHITUIIOB).
OtBetnl: A, B, T’

OO6ocHOBaHMUS:

— A: Ilepuoguueckasi cucteMa — 3TO YNOPSA0YEHHAs! MOJIENb, OTPAXKAIOIas BHYTPEHHIOIO

CTPYKTYPY U 3aKOHOMEPHBIE CBSI3U MEXKAY JIIEMEHTAMU HA OCHOBE UX CBOMCTB U aTOMHBIX
Macc; OHa T03BOJIAJIA TIPE/ICKa3aTh HOBBIC DIIEMEHTHI — MPU3HAK CHCTEMHOTO
MIPOTHO3UPOBAHWISL.

— b: 3akoH BceMupHOTo TArOTeHUs: 00BEUHII Pa3pO3HEHHbBIC SBICHUA (TIaJleHIe S0JI0Ka,

JIBUKCHHE TUTAHET) B €JIMHYI0 IPUYMHHO-CIIEJICTBEHHYIO CUCTEMY, YITPABISIEMYIO OHUM




Tema Kon n HNuaaukaropsl Tect o Teme
¢opmyauposka JAOCTUKEHUS
KOMIIETEHI[HH KOMIIETEHI[HH

YHUBCEPCAJIIbHBIM ITPUHIUIIOM.

— I': Knerounas TCOpHA YCTaHOBHUJIA, YTO BCC JKUBBIC OPIraHU3MBbI COCTOAT U3 OAHOTUITHBIX
CTPYKTYPHBIX U (I)YHKLII/IOHaJ'IBHLIX CANHUI] — KJICTOK, TCM CaMbIM BBCIs CHCTEMHBII
MMPUHIOUII €CAUHCTBA OHOJIOrHYECKOM OpraHuvsaluu.

Pa3znea Ne3 «Havasio kKpylieHMsi MeXaHHCTHYeCKOH KapTuHbI Mupa. [loneBas kapTuna mupa. KpantoBsle nmpeacrasiienns. [Ipupoxa Mmukpomupa»

Tema 5. Hauano YK-1. Ciocoben | UYK-1.1. 3Hath, kak 3adanus omKpuIMO20 MURA C PA3BEPHYMBIM OHLEEHIOM.

KpYLICHUS OCYIIECTBIIATh OCYILIECTBIISITH MIOUCK, ITouemy OTKpBITHS B 00aCTH JIEKTpoMarHeTusma (Hanpumep, padotsl M. Dapanes u [Ix.

MEXAHUCTUYECKO | IIOHCK, KPUTUYECKUN aHAIU3 U K. MakcBenna) ctanyd noOBOPOTHBIM MOMEHTOM B KPUTHKE MEXaHUCTUYECKON KapTHUHBI

U KAPTUHBI MUPA. | KPUTUYECKUI cuHTe3 HH(popManuy, Mmupa?

[ToneBast kapTuHA | aHAIW3 U CUHTE3 | NPUMEHSTh CHCTEMHBIN OtBeT:

MHUpa nHdopmanu, MOJXOZ ATl peLIeHHUS MexaHucTHuecKasi KApTHHA MUPa OCHOBBIBaJIaCh Ha IIPeJCTaBICHUH 0 BeenenHol kak o
MMPUMCHATH IIOCTABJICHHbIX 3a1a4 COBOKYITHOCTU MAaTCPUAIIbHBIX YaCTHII, B33]/IMOI[CI71CTBYIOHII/IX TOJIBKO 4Y€PE3 NPAMBIC
CUCTEMHBIN MCEXaHNYCCKNEC KOHTAKTBI MJIM MTHOBCHHBIC CHUJIbI HA PACCTOSIHHU. OTKpBITI/ISI CDapaILe;I
MOAXOM JJIst (KOHLIETILIMS CUIIOBBIX JTMHUH 1 o) 1 MakcBesuia (MaTeMaTHYecKast TeOpus
peuICHuA SJICKTPOMArHMTHOTO IOJIA, IMPpEACKa3aBliasa CyIIECTBOBAHUE 3JICKTPOMArHUTHBIX BOJ'IH)
IIOCTaBJICHHBIX IIOKa3aJid, 4To ¢)H3quc1<1/1e BSaHMO):[efICTBHSI MOTYT nep€aaBaTbCsa HE MTHOBCHHO 1 HE 4E€PE3
3ama4 KOHTAKT, a 4epe3 1ojie — 0co0yio (popMy MaTepuH, 00JIaAaloNIyI0 SHEPTHel, TMHAMUKOH U

CHOCOOHOM CyIIECTBOBATh HE3ABUCUMO OT BEILIECTBA. DTO MOTPEOOBAIO OTKa3a OT YHCTO
MEXaHUCTUYECKUX MOZEIJIEH U 3aJI05KHJI0 OCHOBBI HOBOM — II0JIEBOM — KapTUHBI MUPa, B
KOTOPOH MPOCTPAHCTBO CAMO CTAHOBUTCS aKTHUBHBIM YYaCTHUKOM (PH3UUECKUX MPOLIECCOB.

3adanus omKpvImMozo Muna ¢ pazeepHymuvimM OnEeHnom.

Kak moneBast kapTiHa MUpa U3MEHWIIA TTPECTABICHUS YUEHBIX O MIPUPOJIC B3aUMOICHCTBUI
Y CTPYKTYpPE PEATHHOCTH IO CPABHEHHIO C KIIACCHUECKUM MEXaHUITN3MOM?

OrTBerT:

[loneBass kapTMHa MwHpa 3aMEHWIA UJCI0 JUCKPETHBIX, M30JUPOBAHHBIX YaCTHII,
B3aUMOJICUCTBYIOIIUX MO >KECTKUM JNETEPMUHUCTCKUM 3aKOHaM, Ha IIPEJICTaBICHUE O
HerepLIBHLIX (1)I/ISI/IT-IGCKI/IX I0JIAX, HpOHI/I3I)IBaIOH_[I/IX HpOCTpaHCTBO n onpe)lensnonmx
MOBEJICHUE MaTepud. B oTiMuYMe OT MEXaHWIM3Ma, TJe IyCTO€ IPOCTPAHCTBO OBLIO
MAaCCUBHBIM «BMECTHJIMIIEM», B MOJEBOM KapTHHE MPOCTPAHCTBO CTAHOBUTCS HOCUTEIEM




Tema Kon n HNuaaukaropsl Tect o Teme
¢opmyauposka JAOCTUKEHUS
KOMIIeTeHIIM U KOMIIeTeHIIM U
¢u3nUecKuX CBOWCTB (HampuMep, AMANEKTPUYECKONH M MAarHUTHOW MPOHHLAEMOCTH). DTO
MO3BOJIMJIO CHHTE3UPOBATh AIICKTPUYECTBO, MATHETH3M M ONTHKY B EIHHYIO TEOPHIO H
MOATOTOBMJIO TIOYBY [IJISl DPENSATHBUCTCKOW W KBaHTOBOW ¢usmknu. Takum oOpazom,
MPOU30IIEN TEepexo] OT aHAIUTHYECKOTO, PENYyKIMOHUCTCKOTO B3IJSAa K IEJIOCTHOMY,
CUCTEMHOMY [MOHMMAHHUIO MPHUPOJBI, TJ€ B3aUMOJEHCTBUS pacCMaTpUBAIOTCS  Kak
JWHAMHYECKHE TPOLIECCH] B CIUIOIIHOM cpefie.
Tema 6. VYK-1. Cnocoben | UYK-1.1. 3uars, kak 3adanus 3aKpvuimozo muna Ha yCManoej1eHue COOMEEem Cmeus.
KBanrtoBeie OCYILECTBIIATH OCYIIIECTBIIATH IOUCK, 3HaHHUe KIIOYEBbIX MOHITUI KBAHTOBOM (DM3MKU M UX XaPaKTEPUCTHUK, OTPAsKAOILUX
MIpe/ICTaBIEHUS. TIOUCK, KPUTHUECKUN aHalIu3 U CHUCTEMHBIH XapakTep MUKPOMHUPA, HEOOXOIUMO JJIsl IOHUMAaHUS TOTO, KaK JIEMEHTBI
[Ipupona KPUTHYECKUI cuHTe3 nH(popManuy, KBaHTOBOW PeajbHOCTH B3aMMOCBS3aHbI, B3AUMO3aBUCHMBI U QYHKIIHOHUPYIOT HE
MUKpOMHpaA aHAIM3 U CUHTE3 | IPUMEHATh CHCTEMHBIN W30JINPOBAHHO, 4 KaK LEJOCTHAsS JUHAMHYECKAs CICTEMA, YTO JIEKUT B OCHOBE
uHdopmanu, MOIXOJ IIsl pEIIECHUS COBPEMEHHBIX HayYHBIX U TEXHOJIOTMUYECKUX NTPOPBIBOB. Y CTAHOBUTE COOTBETCTBUE MEKIY
MIPUMEHSTh MOCTaBJICHHBIX 3a]1a4 KITIOYEBBIM MIOHSTHEM KBAHTOBON (PM3HMKH U €TO XapaKTEPUCTHKOHN, OTpasKaromei
CUCTEMHBII CHUCTEMHBII XapakTep MUKPOMU
MOAXOJ, 1St [TonsiTue XapakTepHCTHKa
peuieHus A | BonnoBas dynkius () OnucsIBaeT COCTOSHNE KBAHTOBOM CHCTEMBI B LIENIOM,
MTOCTaBIIEHHBIX BKJIIOYAsi BCE BO3MOYKHBIE HCXOJIbl H3MEPEHUH
3aja4 b | Ilpuanun OtpaxaeT QyHIaMEHTaIbHbIE OTPAHUYEHUS Ha
HEONpeAenEHHOCTH OIHOBPEMEHHOE 3HaHUE CONPSKEHHBIX TAPAMETPOB
KaK CBOMCTBO CAMOI CHUCTEMBI, & HE TIOIPEIIHOCTh
M3MEPEeHHS
B | KBanToBas JleMOHCTpHpYEeT HETOKAIBHYIO B3aUMOCBSI3b MEKIY
3aIyTaHHOCTb JaCTHLAMU: U3MEHEHHE COCTOSIHHS OJTHOM
MTI'HOBEHHO BJIMSIET Ha APYTYIO, AaKe Ha PACCTOSTHUH
I' | ITpunuun IToka3wIBaeT, 4TO CHCTEMA MOXKET HAXOAUTHCS B
CYTIEpPIO3ULINU HECKOJIBKMX COCTOSIHUSAX OAHOBPEMEHHO JI0 MOMEHTA
M3MEPEHMsI, YTO TTOAUYEPKUBAET LIETOCTHOCTH €€
OTIMCaHUs
OrtseT:
A b B r

Kimrou:




Tema Kon n HNuaaukaropsl Tect o Teme
¢opmyauposka JAOCTUKEHUS
KOMIIETEHI[HH KOMIIETEHI[HH

[ER
N

3a0anus 3aKkpuimo20 muna Ha yCMAHOGIeHUE COOMEEHICINEUA.

IToHuMaHue KBaHTOBBIX SIBJICHUN U ITPOSIBIICHUH CHCTEMHOTO IIOJX0/1a B UX UHTEPIPETALUU
HEO0XOIUMO JUIsl OCO3HAHMUS TOTO0, YTO [TOBEJCHNE MUKPOYACTHUI] HE MOXKET OBITh OIIMCAHO
M30JIMPOBAHHO, a 3aBUCUT OT LIEJIOCTHOI'O KOHTEKCTA B3aUMOJICHCTBUM, BKIIOYAs]
HU3MEPUTEIILHYI0 YCTAHOBKY U OKPYXKAIOILYI0 CPENly, YTO NPUHIUIINAIBHO MEHSET ITOAXO0IbI
K aHAJIU3y U MOJENHUPOBAHUIO CIIOKHBIX (PU3NYECKUX CHCTEM. Y CTAHOBUTE COOTBETCTBHE
MEXXJy KBAHTOBBIM SIBJICHUEM U IIPOSABIEHUEM CUCTEMHOIO MOAX0/a B €r0 UHTEPIPETALUU.

SIBnenue IIposiBiieHME CUCTEMHOTrO NOJIX0Aa

A OddekT TyHHETUPOBAHUS 1 | INoguépkuBaeT, YTO YaCTUIIA HE CYLICCTBYET
M30JIMPOBAHHO, & B3aUMOJICHCTBYET C
MTOTEHIIUATBHBIM 0aphepOM KaK C 4aCThIO
€IUHOI CUCTEMBI

b [yanu3m BoiaHa—4JacTuLa 2 | Yka3bIBaer Ha TO, 4TO NOBeIcHUEe 00BEeKTa
3aBUCHT OT BCEH 3KCIIEpUMEHTAIBHON
YCTaHOBKU — CHCTEMBI «OOBEKT +
U3MEPUTENBHBIN TPHOOP»

B Komnnanc BomHoBo# Pynkumu | 3 | Ilokas3pIBaeT, 4TO pe3ynbTaT U3MEPEHUS
OTIpeNeIIIeTCSA HE TOJIBKO COCTOSTHUEM
00BEKTA, HO U B3aUMOJEHCTBHEM C

OKpY Karomen cuctemMoit (HabrroaTesnem)

r KBanTOBBIC uncna a5iekTpoHa | 4 | OTpaxkaroT YCTOHUUBYIO CTPYKTYPY aToMa
B aToMe KaK I[eJIOCTHON CUCTEMBI, TJIe
SHEPTETHYECKHE YPOBHHU COTIIACOBAHBI
MEXTy CO00H

OTBeT:

A b B r

Kimrou:

=
N




Tema

Kon n
¢opmyauposka
KOMIIETEHIINHU

HNuaukaTopsl
AOCTHKEHUS
KOMIIETeHIINHU

TecT mo Teme

Tema 7. Teopus
OTHOCUTEIBHOCTH

YK-1. Ciocoben
OCYIIECTBIISTh
TIOUCK,
KPUTUYECKUNA
aHaJIN3 U CHHTE3
nH}popManum,
MIPUMEHSTH
CUCTEMHBII
TIOAXOJT, ISt
peueHus
MTOCTaBIIEHHBIX
3a1aq

MYK-1.1. 3uaTh, Kak
OCYIIECTBIISATH IMOUCK,
KPUTHYCCKUN aHAIIU3 U
cuHTe3 HH(pOopMaIuHy,
MPUMEHSITh CHCTEMHBIH
IOAXOM JJIS pELICHUA
MOCTABJICHHBIX 33124

3aoanus 3aKkpuimozo muna Ha yCMAano6ieHUe NOCIE006ameIbHOCIU

Pacnionoxxute B TOrn4eckoil MOCIeA0BaTeILHOCTH 3Tallbl HAYYHOTO KpU3HCa,

MPEIIECTBOBABILETO CO3/IaHHIO CIEIMANbHOM Teopun oTHOcHTenbHOCTH (CTO),

OTpa’karollue MPOLECcC KPUTHUECKOTO OCMBICIICHHSI KJIACCHUECKUX IPEACTaBICHUH.

1. HecoBmecTHMOCTh ypaBHEHHUIT MaKkcBeIa ¢ IPUHITUIIOM OTHOCHTENbHOCTH [ ammres.

2. TlombITKH criacTH KOHIEHIMIo 3dupa (Hanpumep, runotes3a JlopeHa—Ouiypkepaibaa).

3. OrtpunaTenbHbIi pe3ynbTaT onbiTa MalikenbcoHa—Mopiu o 00HAPYKEHHUIO «3(PHPHOTO
BETPa».

4. ®opmynupoBka JiHIITEHHOM ABYX mocTynatoB CTO: mpuHIMIA OTHOCHTENBHOCTH U
MOCTOSIHCTBA CKOPOCTH CBETA.

o | | | |

Kirou:

[1 K [2 [ 4 |

3a0anus 3aKkpuimo20 muna Ha yCMAaHo6IeHUE NOCIE006ameTbHOCHU

YcTaHOBHTE XPOHOJIOTO-JIOTHYECKYIO TIOCIEI0BATEIbHOCTh KITFOUEBBIX IIaroB B MEPEX0JIE OT

CHeUXaIbHON K 00IIEeH TEOPUH OTHOCUTENBHOCTH, JEMOHCTPUPYIOIINX YBOJIOLHIO

¢du3nuecKoi KapTUHBI MUPa Yepe3 KPUTUIECKUH aHAIN3 U CUHTE3.

1. Ocosznanue DitHinTeiiHoM orpanndeHHOCTH CTO (mpuMeHHMa TOJIBKO B MHEPIIMATIBHBIX
CHUCTEMaX).

2. DopMynrpoBKa NPUHIMIIA KBUBAJCHTHOCTH (JIOKAJIbHAsI HEPA3IUUYUMOCTb IPAaBUTALIUU
Y YCKOPEHHUS).

3. llpuMmeHeHMe HEEBKIMAOBOM reomeTpuu (reomerpun Pumana) s
HCKPUBIEHHOIO NMPOCTPAHCTBA-BPEMEHHU.

4. IlyGnukanwst moiHON (OpMYyTUPOBKH 00mielt Teopun oTHocuTenbHOcTH (1915 T1.) M
00BsICHEHHE aHOMAIBHOTO CMEIIEHUS Tepurenust MepKypHsL.

- | | | |

Kirou:

[1 [2 K [ 4 |

OIIKMCaHUsA




Tema Kon n HNuaaukaropsl Tect o Teme
¢opmyauposka JAOCTUKEHUS
KOMIIeTeHIIM U KOMIIeTeHIIM U
Tema 8. YK-1. Ciocoben | UYK-1.1. 3nats, kak 3aoanus KOMOUHUPOBAHHO20 MUNA, RPEONOAAzAIOUUE BbLOOP 00HO20 RPABGUILHO2O
Konnenuun OCYILECTBIIATh OCYIIECTBIIATH MOUCK, omeema u3 npPeonoIHceHHbIX
caMoOpraHusany | MOUCK, KPUTHUYECKUH aHaTIN3 U Kaxoli u3 nepedrcieHHbIX TPUHLIUIIOB JIEKUT B OCHOBE CHHEPTETHUYECKOT0 MOAX0/a K
n. CuHepreTuka. | KPUTHYIECKUH cuHTe3 nH(popManuy, M3YYEHUIO CIIOKHBIX CUCTEM U HarOoJIIee TIOITHO OTPAXKAET CyTh CHCTEMHOTO MBITILICHUS ?
OO6mas Hay4YHAS AHAJIU3 U CHUHTE3 | MPUMEHATh CUCTEMHBII A) llpuHINn qeTepMUHUPOBAHHON MPEACKa3yeMOCTH BCEX MPOIIECCOB
KapTuHa MHpa UH(pOPMAITUH, IOAXOM JJIS pELICHUA b) [Ipuniun TMHEHHON TPUYUHHOCTH «OJIUH BXOJ — OJMH BBIXOJ»
MPUMEHATh MOCTABJICHHBIX 3a7a4 B) IlpuHIIMT IETOCTHOCTH: CBOWCTBA CHCTEMBI HE CBOJISITCS K CYMMeE CBOMCTB e€ yactel
CUCTEMHBII I') [TpuHIIMT TOTHOM W3OJSAIMH CUCTEMBI OT BHEIITHEH CpeIbl
MOAXO JJIst BribepuTe 01MH MpaBUIIbHBINH OTBET, TOYEMY UMEHHO OH JIEMOHCTPHUPYET MPUMEHEHHUE
penieHus CHUCTEMHOT'0 MOJIX0/1a B aHAJTU3€ CaMOOPTaHU3YIOLIUXCS CUCTEM.
[IOCTaBJICHHBIX Otget: B
3a1a4 O6ocHoBarns: CHHEPreTHKa U3y4YaeT, KaK U3 Xaoca B OTKPBHITHIX HEPABHOBECHBIX CHCTEMax

BO3HUKAET MOPSIOK Ojaroaaps B3auMoJIeiCTBUIO MHOKECTBA 3JIEMEHTOB. [Ipu 3ToM HOBOE
Ka4ecTBO (CTPYKTYypa, PUTM, HAaTTEPH) BO3HUKAET TOJIBKO Ha YPOBHE CUCTEMBI B LIEJIOM U HE
MOJKET OBITh BBIBEJCHO U3 CBOWCTB OTIEJIbHBIX KOMIIOHEHTOB. DTO U €CTh NPOSIBICHHUE
MIPUHIIMIIA [IETOCTHOCTH — KJIFOUYEBOTO 3JIEMEHTa CUCTEMHOTO ITO/IX0/1a, TO3BOJISIOIIETO
MOHUMATh ¥ MOJICJIMPOBATH CIIOKHBIE TMPOLIECCHl CAMOOPTaHU3aIuH B IPUPOJIE, OOIIECTBE U
TEXHUKE.

3a0anua KOMOUHUPOBAHHO20 MUNA, NPEOnOaazalouiie 6b100P 00H020 NPABUTLHO20
omeema u3 nPeoIONHCEHHBIX

Kakoe u3 crieayromux yTBepKaeHui HanboJiee TOYHO OTPAKAET POJIb QUIYKTYyaluid B
IpoIecce CaMOOPTaHU3aIMU C TOYKH 3PEHHsI CUCTEMHOTO 1o1xoaa?

A) ®nyKTyanuy BCeraa pa3pyLiaoT MOPsSA0K U MPENsSTCTBYIOT yCTOWYNBOMY Pa3BUTHIO
CHCTEMBI

b) ®nykTyarnunm — 3T0 ciyqaliHble OTKJIIOHEHHS, HE NMEIOIINe 3HAYEHHS [T BOTIOLINN
CUCTEMBI

B) Bnanu ot paBHOBecus Masbie (IIyKTyallnd MOTYT YCHJIMBATBCA U 3aIIyCKaTh MEPexo/]
CHCTEMBI K HOBOMY YTIOPAJ0UYE€HHOMY COCTOSHUIO

I') ®aykryanuu AeicTBYIOT TOJIBKO HA MUKPOYPOBHE M HE BIUSIOT HA MaKpOIIOBEACHUE
CUCTEMBI




Tema

Kon n
¢opmyauposka
KOMIIETEHIINHU

HNuaukaTopsl
AOCTHKEHUS
KOMIIETeHIINHU

TecT mo Teme

Bri0epuTe 01MH NPaBUIIBHBIN OTBET, KAK 3TO CBSA3aHO C BO3MOKHOCTBIO YIPABICHUSI WIIH
HPOTHO3UPOBAHMS TTOBEJCHUS CIIOKHBIX CHCTEM Yepe3 CHCTEMHBIH MOAXO.

Otget: B

ObocHoBanus: CUCTEMHBIH MTOJIX0/ B CHHEPIeTUKE pacCMaTpUBaeT QUIyKTyalluy He Kak
MOMeEXY, a KaK MOTeHINaJIbHBIH NCTOYHUK HOBU3HBI. B HEpaBHOBECHBIX YCIOBHUIX
(HampuMep, pX IPUTOKE SHEPTUH WK BEIIECTBA) CHCTEMA CTAHOBUTCS YyBCTBHTEIILHOM K
MaJIbIM BO3MYIICHUSAM, B OJHA U3 (IIyKTyaIiidi MOXKeT OBITh «0TOOpaHay M yCUIICHHA,
MPUBOJS K KAUECTBEHHOMY CKauKy — HOBOM CTpyKType (Harpumep, KOHBEKIIMOHHBIM
siaefikam benapa). 3To mo3BossieT He TOIBKO MOHMUMATh, HO U [IEJICHANIPABICHHO BIUATH HA
Pa3BUTHUE CIOKHBIX CHCTEM, UCIIONB3YSI MOMEHTHI HEYCTOWIMBOCTH (TOYKH OMQYpKAIIH),
4TO ABJIACTCA HNPAKTUYCCKUM IMMPUMCHCHHUCM CUCTCMHOI'O MBIIIIJICHUA.

Tema 9. Obmias
KapTHUHA
Bcenennoi.
DBOIIOIUS 3BE3I.
Kocmomornaecku
€ MOJIENH
Bcenennoii.
Bonbuioii B3peIB
U JaJIbHEUIas
SBOJIFOLIUS
Bcenennoit

YK-1. Cnocoben
OCYIIECTBIIATh
TIOUCK,
KPUTHYECKUI
aHaJIN3 ¥ CHHTE3
WHpOPMAITUH,
MMPUMCHATH
CUCTEMHBII
TOAXOM JJIst
peueHus
IIOCTaBJICHHBIX
3ama4

NYK-1.1. 3naTh, Kak
OCYILIECTBIISITH MIOUCK,
KPUTUYECKUN aHAIU3 U
cuHTe3 HH(popManuy,
MPUMEHSTh CHCTEMHBIH
MOJXOZ ATl peLIeHHUS
MOCTaBJICHHBIX 3a]1a4

3aoanua KOMOUHUPOBAHHO20 MUNA, NPeOnoaazaroujiie 8blO0P HECKOTbKUX ONBEN 06 U3
nPeONoHCEHHBIX

Kakue 13 nmepedncieHHbIX MOJI0KEHNN OTPaXKaroT IPUMEHEHHE CUCTEMHOTO NMOAX0a IPU
W3YYEHUH 3BONIOINH 3BE37

A) PaccMmoTpeHue 3Be3/Tbl KaK OTKPBITOW TEPMOINHAMUYECKON CHCTEMBI, 0OMEHHUBAFOIIIEHCS
SHEPruel ¢ OKpyKarouiei cpegou

b) Ananu3 TompKO Macchl 3Be37bl, ITHOPUPYS €€ XMMHUYECKUI COCTaB U BO3pacT

B) Yuér B3auMocCBsI3u MEXAy BHYTPEHHUMH TIpoIleccaMu (TepMOsIEPHbIE PEaKIIHH,
IPaBUTALMOHHOE CXKAaTHE) U BHELIHUMHU IIPOSIBICHUSIMH (CBETUMOCTb, CIIEKTP, Pa3Mep)

I') [IpencraBnenue o0 3Be37ic KaK O CTATUYHOM, HEM3MEHHOM OOBEKTE

) MonenupoBaHue )KM3HEHHOTO IIMKJIA 3B€3/IbI KaK ITOCJIEI0BATEILHOCTH YCTOHYHUBBIX U
HEYCTOMUMBBIX COCTOSIHAM, 3aBUCSIINX OT HAYAJIBHBIX YCIOBUN

ITocne BeIOOpa OTBETOB, KAK IMEHHO BHIOPAHHBIE BAMH MOJIOKEHUS IEMOHCTPUPYIOT
CHUCTEMHBII NOIX0J — TO €CTh PACCMOTPEHHUE 3BE3/IbI KaK LEIOCTHON, TMHAMUYHON U
B3aMMOCBSI3aHHOM CHCTEMBI.

OtBetnl: A, B, 11

O6ocHoBaams: CHCTEMHBIN MOAXO0] MPEIIoIaracT aHaaIu3 00beKTa KakK 1eJI0CTHOM,
JIMHAMUYHOM CUCTEMBI, HAXOJISIIEICsl BO B3aUMOJIEHCTBUM C OKPY KatOIIEH cpeaon u
oOafaromneil BHyTPEHHUMH CBSI3SIMH.

— A: 3Be3nia — OTKpBITast CUCTEMa, U3TyJaroIas YHEPTHIO U Tepsrolias Maccy (Hampumep,
yepes3 3BE3AHBIN BETEP), UTO BIMSIET Ha €€ IBOJIOIHIO.

— B: H3menenus B siape (HanmpuMep, ucuepriaHue BOJOPOAa) HAPSAMYIO BIHMSIOT Ha
CBETUMOCTB, TEMIIEPATYPY H Pa3Mep — 3TO MPOSIBIICHUE BHYTPEHHEH B3aUMOCBI3aHHOCTH




Tema

Kon n
¢opmyauposka
KOMIIETEHIINHU

HNuaukaTopsl
AOCTHKEHUS
KOMIIETeHIINHU

TecT mo Teme

MOJICUCTEM.
— J: )KuzHeHHbIH My Th 3Be37bI (OT TYMAHHOCTH JI0 OEJIOTO KapiIrKa, HEHTPOHHOM 3BE3 b
WK YEPHON JBIPHI) MOAETHPYETCS KaK IMOCIEA0BaTENBHOCTD (pa3, T/Ie Kaxaas CTaaus
onpezaenseTcs 0ATaHCOM CHII U TapaMeTpaMu MPEABLAYIIeH — MPU3HAK CUCTEMHOMN
JIMHAMUKH.

3adanus KOMOUHUPOBAHHO20 MUNA, RPEOnOazalouiue 8blO0pP HECKOJIbKUX OMEENn 06 U3
nPeONoHCeHHBIX

Kaxkue u3 cnenyromux 31eMEeHTOB KOCMOJIOTHYECKOM Moienu «bopoi B3pbIB»
CBUJICTEIBCTBYIOT O MIPUMEHEHUH CHCTEMHOTO MTOAX0/1a K MOHUMaHuI0 BcenenHnoi kak
€JIMHOTO 1IeJIoro?

A) IlpencraBnenue o BeceneHHON Kak 0 COBOKYITHOCTH HE3aBUCHUMBIX TATAKTHK 0e3 o01ei
HUCTOPUH

b) Ucnonp3oBanue eAnHOM BpeMeHHOM IIKaJIbl U OMMCAHUS 3BOIONMH Beel Beenennoit
— OT IUIAaHKOBCKOH 3ITOXHU J0 HACTOSIIEr0 MOMEHTA

B) Yuér B3auMocBsI3u MEXKIY pacUIMpEeHUEM MMPOCTPAHCTBA, TEMIIEPATYPOI PEITUKTOBOTO
U3JIy4YeHHs 1 00pa30BaHUEM XMUMHUYECKUX DJIEMEHTOB

I') OTka3 oT mowcka 00X 3aKOHOMEPHOCTEH B IOJIB3Y OMMMCAHUS TOJBKO JIOKAJIhHBIX
ACTPOHOMUYECKHX SBICHUN

J1) UaTepnpeTalus peTUKTOBOTO U3IYyUSHHUS KaK CUCTEMHOTO «CJIeIa» PAHHETO TOPSIero
COCTOSIHMSI BCeneHHOoM, OATBEPKIAr0IIEro €€ HETOCTHYIO BOJIIOLINIO

VYkaxure, Kak KOKIbIH 13 BBIOPAHHBIX 3JIEMEHTOB OTPAYKAET MPUHIIAITEI CHCTEMHOCTH
[IEJIOCTHOCTh, HEPAPXUIO, B3aUMOCBS3h KOMIIOHEHTOB, JTHHAMHYECKYIO 3BOJIOIHIO.
Otsetsl: b, B, /]

O6ocHoBaaus: CHCTEMHBIN TIOJIX0/ K KOCMOJIOTHH paccMaTpuBaeT BeeleHHyI0 Kak equHyIo
Pa3BUBAIOIIYIOCS CHCTEMY C O0IIeH HCTOpHEH 1 B3aMMOCBS3aHHBIMH MTPOIECCAMH.

— b: Equnas BpeMeHHas mIKaia Mo3BOJISET CHHXPOHU3UPOBATH COOBITHS (HYKICOCHHTE3,
pexomOuHaIms, GopMHPOBaHUE CTPYKTYP), 9YTO HEBO3MOKHO O€3 I[eIOCTHOTO B3TJIsAA.

— B: Temmnieparypa, pacimvpeHne 1 XkMUYECKHIA COCTaB — 3TO B3aMO3aBHCUMBIE
rapamMeTphl, H3MEHSIOIIHNECS COTJIACOBAHHO; MX COBMECTHBIM aHAIN3 — MPU3HAK
CHCTEMHOTO MOJICTTUPOBAHUS.

— J1: PenukToBOE M3My4YeHHE — ATO TI00aIbHOE CBOMCTBO BCeeHHO, coXpaHuBIIee
MHGOPMAITUIO 0 € paHHEM COCTOSHUH, YTO TOATBEPKIAET €€ HCTOPUIECKYIO U (PU3HUECKYIO




Tema Kon n HNuaaukaropsl Tect o Teme
¢opmyauposka JAOCTUKEHUS
KOMIIeTeHIIMH KOMIIETeHIMH
LEJIOCTHOCTb.
Tema 10. YK-1. Ciocoben | UYK-1.1. 3nars, kak 3adanus OomKpuImMo20 MURA C PA3BEPHYMBIM OHLEEHIOM.
[InanerapHsle OCYIIECTBIISITh OCYILIECTBIIATH MOUCK, Kakue nnanerapHbie yclIOBHS Ha paHHEeH 3emiie CriocoOCTBOBAIM BOSHUKHOBEHUIO KU3HH, U
MIPEMOCHUTKI TTONCK, KPUTHYECKAN aHaIINu3 U T7Ie MOJKHO HalTH IOCTOBEPHBIE HAyYHBIE JaHHBIE 00 ATHX YCIOBUAX?
3apOXKICHHS U KPUTHICCKAN cuHTe3 HH(pOopMaIuHy, OrtBeT:
Pa3BUTUA KHU3HU. aHaJIN3 U CUHTE3 IIPUMCHSATDH CUCTEMHBIN KaroueBbIMuU IJTAaHCTApHBIMU MPEATIOCHIJIKAMHU 3aPOXKACHUA )KU3HU Ha 3emie 6I>IJ'II/IZ HaJIn4ue
CTpyKTypHBIE WHpOPMAITUH, MOJIXOJT IS pEIICHHUS JKUAKOW BOMBI (OIarofapst ONTUMaIEHOMY paccTostHri0 0T CONHIIA U aTMOC(EpHOMY
YPOBHHU JKHABOH MIPUMEHSTH MOCTaBJICHHBIX 33729 JIABJICHUIO), CTA0MIIbHBIN SHEPTETHYECKHU MMOTOK (COTHEYHOE U3IYUCHHE, Te0TepMalIbHAS
MaTepuH CHCTEMHBIH SHEPTHsl, MOITHHH ), BOCCTAHOBUTEIbHAsI aTMOc(hepa (0e3 cBOOOAHOTO KUCIOpOa, UTO
TOAXO JJIs MO3BOJISITIO CHHTE3UPOBATHCS OPTAaHUIECKUM MOJIEKYJIaM) U Te0JIOTHYeCKasi aKTUBHOCTh
pereHus (obecrieunBaBIIast KPyropopoT BemecTB). JlocToBepHyr0 HHYOPMAITHIO 00 3TUX YCIOBUSIX
MTOCTaBIIEHHBIX MO’KHO HalTH B HAYYHBIX ICTOYHUKAX: YIEOHUKAX 110 aCTPOOHONIOTHH U TIaJIEOHTOJIOTHH,
3a7a4 peleH3upyeMbIX JKypHanax (Hanpumep, Nature, Astrobiology), 6azax ganasix NASA 1o

9K30IUIaHETaM M IMPOUCXO0KICHHIO )KU3HH, a TAK)KE B MaTepHaax UCCIEIOBAHNH 110
JPEBHUM FOPHBIM OPOAaM (LIUPKOHAM BO3pacToM Oosiee 4 MIIpI JIET) U MOJEINPOBAHUIO
panHel atMocdepbl. YMeHe HaX0IUTh TAKHEe UCTOYHIKH — OCHOBA HAYYHOT'O TIOMCKA.

3aoanus omKpoIMO20 MURA C PA3BEPHYMBIM OHLEBEHOM.

Kak cTpyKTypHBIC YPOBHH XKHUBOM MaTepu (OT MOJIEKYJISIPHOTO 10 OnochepHoro)
JIEMOHCTPHUPYIOT MPHUHIIUT HEPAPXUIECKON OpraHU3aIH, U KaKyl0 POJIb UTPAET ITOUCK
MEXIUCITUTUIMHAPHON HH(OOPMAITUU TTPU UX U3yUeHUH?

OrTBerT:

JKvBast MmaTepusi OpraHM30BaHa HEPAPXUUECKU: KAXKIbIH YPOBEHD (MOJIEKYIBI — KIETKH —
TKaHU — OPTaHbl — OPTaHW3MBI — TMOMYJISIIIMA — 3KOCUCTEMBI — Onocdepa) odbnamaet
HOBBIMH CBOﬁCTBaMH, HE CBOOAUMBIMU K npem)mymeMy, HO HpI/I 9TOM 3aBHCUT OT HETO.
Hanpumep, GyHKIIMOHUPOBaHKE KIETKH HEBO3MOXKHO 0€3 OMOXMMUYIECKUX PEeaKIuii, a
sKocucTeMa — 0e3 B3auMOICHCTBUS OPTaHU3MOB. [[Jisi MOHMMaHUs 3TOH HepapXun
TpeOyeTcs MEXIUCIUTLTUHAPHBIN MOUCK MH(QOpMAIIUN: MOJIEKYJISIpHAS OUOJIOTHS OOBSICHSET
MIPOIIECCHl BHYTPH KIIETKH, (PU3UOIOTHS — pabOTy OPraHOB, IKOJIOTHI — CBS3U MEXITY
BUJIaMH, & TEOXUMUS ¥ KIIMMATOJIOTHS — YCIIOBHUS Ha ypoBHE Onochepsl. Hanéxueie nanHbie
MOKHO MOJIYYUTh U3 UHTETPUPOBAHHBIX HAYYHBIX PECYPCOB, TAKUX KaK SHIUKIIONEIUN




Tema Kon n HNuaaukaropsl Tect o Teme
¢opmyauposka JAOCTUKEHUS
KOMIIETEHI[HH KOMIIETEHI[HH

(Britannica, Scholarpedia), 6a3s1 PubMed, yueOnble kypcrl Ha miatdopmax Coursera wim
edX, a Taxxe ounHaTbHBIE CAUTH HAYYHBIX HHCTUTYTOB (Hanpumep, PAH, NASA
Astrobiology Institute). OTo mogdepkuBaeT, 94T0 3PPEeKTUBHBIN TONCK WHPOPMAINH — KITFOT
K [EJIOCTHOMY HOHMMAaHHIO JKU3HH.

I(pumepuu OUCHUBAHUA MeCm06020 3A0aHUA:

Ounenka Kpurepumn oueHuBanusi
OTJIMYHO ot 90 10 100 % npaBuIBLHO BBHIMOIHEHHBIX 3a/IaHUN
XO0POIIO ot 70 10 89 % npaBUIBLHO BBINOJHEHHBIX 3aJaHUI
Y10BJIETBOPUTEIbHO ot 50 110 69 % npaBUILHO BHIMOJHEHHBIX 3aJaHUI
HEY/10BJIETBOPUTEILHO | MeHee 50 % npaBUIbHO BBHIOJHEHHBIX 3a1aHUN

4.2 TUMTOBBIE NIPAKTUYECKUE 3AJAHUSA
[TpakTuyeckue 3agaHust TOJHKHBI OTpaXaTh yMEHUE 00y4aroIlerocsi IpUMEHsITh OCBaMBAEMYIO KOMIIETCHIIMIO B MMPAKTHUECKUX CUTYALUSIX U IpU
pEeLIEHUH IPOU3BOJICTBEHHBIX 3a/1a4.

Tema Ko n HNupuxaTopsl 3agaHus K NPaAKTHYECKOMY 3aHATHIO
¢opmyaupoBka AOCTHKEHUS
KOMIIeTeHIMH KOMIIeTeHIMH
Tema 5. Hauano YK-1. Cnocoben | UYK-1.2. YMmeTh Ilpakmuueckoe 3a0anue 1.
KPYLICHUS OCYIIECTBIATH KnaccmbI/IuI/IpOBaTL q)aKTLI, IIpounTaiiTe 1Ba yTBEPIKICHUS:
MEXaHMCTHYECKO | T10mCK, MHTEpPIPETALUH, OLIEHKU B 1. «B 1865 romy [xeiimc Kiepk MakcBemn omyOIMKOBan CHCTEMY YpaBHEHUH,
il KapTHHBI MUPA. | kpuTHYECKUH OTKDBITBIX U OIMCBIBAIOIINX JIEKTPOMArHUTHOE TI0JIE.
ITonesast KapTMHA | 4uaius 1 cunaTes ClIeLMATH3MPOBAHHBIX 2. «Teopust moms — BeJHWYaillee JOCTIDKEHHE YeJIOBEYECKOTro pa3yMma, IOJHOCTBIO
MHUpa urbopMaI, HCTOUHMKAX HEDOPMAIHH W3MEHHBLLEE HALllE TOHHUMAHHE PEATbHOCTID. )
[IPUMEHSTS Onpexenure, Kakoe U3 yTBEPKACHUH ABJIsIETCS PAKTOM, a KAKOE — OLIEHKOM. YKamHvTe", B
CHCTOMHBIH KaKOM THUII€ HCTOYHHKA (OTKPHITOM WM CHEHaIN3UPOBAHHOM) BBl CKOpEe BCEro Haiiiére
KaXXI0€ U3 HUX, U TOYEMY.
TTOIX O ISt
PCIICHITA OtBet: Y1Bepkaenue 1 — ¢axT (MOATBEPKAAETCSI HCTOPUIESCKUMH JJOKYMEHTAMH U
TIOCTABICHHBIX Hay4YHBIMHU MTyOJIMKALMSMH); €T0 MOXKHO HalTH KaK B OTKPBITHIX (Harpumep, Bukunenus),
sanmad TaK U B CIICHUATN3UPOBAHHBIX HCTOYHUKAX (YUCOHUKH (DH3UKH, APXHUBBI).
VYTBepkaeHne 2 — OlLeHKa (BBIpa)KaeT CyObEKTUBHOE MHEHHE O 3HAUMMOCTH TEOPHH); Yalle
BCTpPEYaeTCs B OTKPHITHIX UCTOYHMKAX (MTOMYJISIPHBIE CTAThH, OJIOTH), peKe — B HAYYHBIX




Tema Koa n HNupukatopbl 3aganus K NpaKTHYECKOMY 3aHSITHIO
¢opmyauposka JAOCTUKEHUS
KOMIIeTeHIIMH KOMIIETeHIMH
pabotax, T1e mpearnouTeHne OTAAETCS HeUTpaabHOH GOpMyIHPOBKE.
Ilpakmuueckoe 3a0anue 2.
B oHOM HCTOYHHKE CKa3aHO: «DNEKTPOMAarHUTHOE ToJie — 3TO (PU3UUECKas peaJbHOCTh, HE
CBOMMAs K ABMKEHUIO YaCTHUID.
B npyrom: «llome — yno6Hast MaTemaTHIecKas MOJENb, HO UCTHHHAS TIPUPOIA
B3aUMOJICHUCTBUN OCTAETCI HEU3BECTHOM.
Omnpenennre, KaKoe U3 yTBEPKACHUHN MPEACTABISAET HHTEPIIPETAIIMIO B PAMKaX TTOJIEBOH
KapTUHBI MHpPa, a KaKoe — abTePHATHBHYIO (MEXaHUCTHYECKYI0) HHTEpIIpeTanuio. B kakom
THUITIC UCTOYHUKOB (OTKPBITHIX WK CIICIHATH3UPOBAHHBIX) KayKAast U3 3TUX MO3UIHHA OyaeT
npejcTaBieHa 000CHOBaHUE.
Otger: [lepBoe yTBepxKACHUE — HUHTEPIIPETALMS B paMKaXx [OJIEBOW KApTUHBI MUpa
(mpu3HAET MoJIe KaK CaMOCTOSTEIbHYI0 (OpMy MaTeprn); OHO 0OOCHOBAHHO MPEJICTABICHO B
CHENHANTN3UPOBAHHBIX HCTOYHUKAX (YUYCOHUKH MO TEOPETHUECKON QU3HKE, pabOTHI 10
¢unocodpun HayKH).
Bropoe — MexaHncTHUecKas MHTEpIpeTaus (CBOANUT BCE K YaCTUIIAM U CKENTHYECKU
OTHOCHUTCSI K PEaIbHOCTH TI0JIS); MOYKET BCTPEUATHCS B OTKPBITHIX MCTOYHUKAX HITH
HMCTOPUYECKHUX TEKCTaX, HO B COBPEMEHHBIX HAyUHBIX pabOTaX CYMTACTCS YCTapeBIIeH.
Tema 6. YK-1. Criocoben | UYK-1.2. Ymers Pacuemnasn 3aoaua 1:
KsanrtoBsie OCYIIIECTBIISITh KaccuuIMpoBaTh GakThl, | Y CIOBHE:
MIPEACTABICHHUS. THOMCK, uHTepnperanuy, onedku B | OUEHUTE JUIMHY BOJIHBI 1€ Bpoiiist 21eKTpoHa, IBUKYIIETOCA CO CKOPOCTHIO v=2,2-108 m/c
[Ipupona KPUTHYECKUI OTKPBITHIX U Hcnonp3yiite 3Hauenue noctosaaoi Inanka h=6,63-107**/Ix\cdotpc 1 maccy anekTpona
MHUKpOMHpa aHaIIM3 U CUHTE3 | CTEeIHAIN3UPOBAHHBIX me=9',. 11-107"kr
UHpOpMAIIUH, MCTOUHNKAX MHpopMauun | DaCIeT: 5
TPUMEHSITE ®opmyna JUIMHBI BOIHBI e bpois:
CUCTEMHBII A= o
TOJTXOJT JIJIS mv
PeLICHI IToncrasisem:
TOCTABJICHHBIX 1=6,63-10%/ 9,11-1073".2,2-10° = 6,63 / 20,042-107° = 3,3-10 ' = 0,33uMm
3a/aq

OrtBet: A=0,33HM




Tema

Koa n
¢opmyauposka
KOMIIETEHIINHU

HNuaukaTopsl
AOCTHKEHUS
KOMIIETeHIINHU

3aganus K NpaKTHYECKOMY 3aHSITHIO

Pacuemnas 3aoaua 2:
Oueprust GOTOHA KPaCHOT'O CBETa C JITUHON BOIHBI A=650HM

hc.
ompenenseTcs mno popmyne E= o

Paccuuraiite sHepruto (GOTOHA B IHKOYIISX, UCTIONb3ys ¢=3,00-108m/c
¢=3,00-10%m/c, h=6,63-10—-341x\cdotpc

h=6,63-10"**[\cdotpc.

Pacuér:

E=6,63-104-3,00-108/ 650-10° = 1,989-10>° / 6,5-10 7= 3,06-10 "I
Ortset: E=3,06-10"" I

Tema 7. Teopus
OTHOCHUTEIIbHOCTH

YK-1. Cnocoben
OCYILIECTBIIATh
TIOUCK,
KPUTHYECKHUU
aHaJIN3 U CUHTE3
nH(pOopMaIuy,
MPUMEHSTh
CUCTEMHBII
MOJIXO/ TSt
peeHus
MOCTaBJICHHBIX
3a/a4

NYK-1.2. YMmets
KJIaccu(UIMPOBATH (HAKTHI,
HMHTEPIIPETALY, OLICHKU B
OTKPBITBIX 1
CIIeIHATN3UPOBAHHBIX
MCTOYHUKAX MH(POPMAIHN

Pacuemnasn 3a0aua 1.

BbI Hanuw 1Ba yTBEPKACHUS O PEISITHBUCTCKOM () (HEeKTe 3aMeIICHHSI BpEMEHU:

1. B cratbe Ha HOMyJASpHOM HAy4YHO-TIOMYJSIpHOM caiiTe: «Eciau KOCMOHaBT MOJETUT CO
ckopoctbio 90% OT ckopocTH CBeTa, TO 3a 1 ron ans Hero Ha 3emiie NpouaéT okoio 2,3
JeT.

2. B yueOHuKe 1m0 TeopeTuueckoi pusuke (aBTop — naypeat HoOeneBckoi npemun):

«Ipu cxopoctu v=0,9c penstuBucrckuii ¢akrop Jlopenma y=~2,294, cnemoBaTelbHO,
WHTEpBaJ BpPEMEHW B HEIMOJABIDKHOW cucteme orcuéra B 2,294 pasza Oomblie
COOCTBEHHOTO BPEMEHH JIBHXKYIIETOCS HAOIIOAaTEIs.

Bamma 3agaua:
1

a) [IpoBepbTe pacuér ¢ MOMOIIBIO GOPMYIBl Y = ————
2,2
[1-v2/c
6) Onennre, Kakol U3 UCTOYHUKOB MPEIOCTABIACT OoJiee HaNEKHYIO HH(OPMAIIUIO U

[IO4YEMY.

B) YKaxHTe, B KakuX cIy4yasx JIOMYCTUMO HCIIONb30BaTh JTAHHBIE W3 OTKPBITHIX
HCTOYHHKOB, a KOTJja — 0053aTeJIbHO 00pamaThcs K CeHaIn3uPOBAHHBIM.

OtBer

a) [IpoBepka pacuéra:

IToxcrasum v=0,9¢




Tema

Koa n
¢opmyauposka
KOMIIETEHIINHU

HNuaukaTopsl
AOCTHKEHUS
KOMIIETeHIINHU

3aganus K NpaKTHYECKOMY 3aHSITHIO

1

1 T __ 1 __ _ 1
V=@~ fieor  Ji(09)? V0,19 0,4359

CnenoBaTenbHO, €CJIM Y KOCMOHaBTa mpomén 1 rox, Ha 3emiie mpoiaér y-1<2,294
rojia — TO €CTh 0KOJIO 2,3 jeT. Pacuér BepeH.

0) OrneHKa UCTOYHUKOB:

O06a uCTOYHMKA JAIOT YHUCIEHHO MPaBWIBHBIA pPE3ynbTaT, HO PA3JIMYAIOTCS IO
Ha/IEKHOCTH U TIYOMHE TPEeACTaBICHUS HHPOPMAITUH.

— HayuHo-momyinsipHbpli  CaT — OTKPBITBIA HMCTOYHMK: OH  yIPOILAET
(bopMyTHpOBKY, HE NPUBOIUT (GOPMYIy, HE YyKa3blBa€T TOYHOCTb M MOXKET
coJlep’KaTh HETOYHOCTH B Jpyrux Temax. l[loaxomuT [uisi nepBOHAYaIbHOTO
3HaKOMCTBA.

— VY4eOHUK MO TEOpeTHYeCKoil Qu3nKe — ClIenUalIu3upOBaHHBI HCTOYHUK:
COJICP’)KUT TOYHOE 3HAUEHUE, MHCIOJIb3YyeT KOPPEKTHYI0 TEPMHUHOJIOTHIO
(«cobcTBeHHOE BpeMs», «pakrtop JlopeHla»), OCHOBaH Ha CTPOrOM BBIBOJE.
Takoil HMCTOYHMK NPEANOYTHTENEH Mg Y4€Obl, HCCIEJOBAaHMM M TOYHBIX
pacy€ToB.

B) Korja urto ncrnosnb3oBath:

— OTKpbITbIE UCTOYHUKU JOMYCTHMBI AJISi TOJIy4€HHUs OOIIero NpeacTaBiIeHu,
MOJATOTOBKU MPE3EHTAMN NN OBICTPOTO 03HAKOMIICHHUS.

— Crenuanu3upoBaHHble UCTOYHUKU (y4e€OHHMKHM, MOHOTrpaduu, peleH3upyeMmble
*KypHaubl, cipaBouHUKM TUNa NIST wnm arXiv) o0s3aTenbHbl IPU BBITOJIHEHUU
pacuy€ToB, HaMMCaHUM HAay4HbIX paboT, MOATOTOBKE K K3aMEHaM 10 (pu3MKe WiIu
MHXEHEPHBIX MPOEKTOB, I7I€ BaKHA TOYHOCTh 1 0OOCHOBAaHHOCTb.

~2,294

Pacuemnas 3a0aua 2.

KocMmudeckuii kopaOiib IBHKETCSI CO CKOPOCTHIO v=0.6¢C

(rme ¢ — ckopocThb cBeta). Habmonarens Ha 3emiie H3MEPSET, YTO Yachl Ha KOpadiie UayT
MeieHHee. Bo ckoibko pa3 3amenisieTcs BpeMs Ha KopalJie 1Mo CpaBHEHUIO ¢ 36MHBIM?
Pemenue:

Hcnonbzyem hopmyity pesIITHBHCTCKOTO 3aMeJIJICHUsS] BpDEMEHHU:




Tema Kon u HNuaukaTopsl 3agaHus K NPaAaKTHYECKOMY 3aHATHIO
¢opmyauposka JAOCTUKEHUS
KOMIIETEHIIN T KOMIIETEHITN T
At0
At = ——
12
c2
MecTo f1s1 GopMy.JIbL.
I'ne, A to- co6eTBeHHOE BpeMs Ha Kopabiie, A t— Bpems 10 3eMHbIM Yacam
Ioncrapum V = 0,6 C.
J1—(06)2=+1-10.36=v0.64=0.8.
3HAYUT,
At
At=—2=125At
0.8
Orser: Bpems Ha kopabiie uaer B 1,25 pa3a MeyieHHee, 4eM Ha 3emiie.
Tewma 8. YK-1. Cnocoben | UYK-1.2. YmeTh Ilpakmuueckoe 3a0anue 1.
Konruemnimn OCYIIIECTBIISITh kiaccudurmposars (aktel, | IIpounTaiite yrepxaenue: «llpu oxnaxaenun Bospl 10 0 °C MOEKyIbI BHE3AIHO
caMOOpraHm3anu MOMCK, WHTEpIpPETALUY, OLIEHKU B 06pa3yIOT YHOPAAOUCHHYIO KPUCTAJTUIMYCCKYHO CTPYKTYPY — TEI.
. CHHEPreTHKa. | kppurHyecKuil OTKPBITBIX U
OOmas Hay4Hast AHAJIM3 1 CMHTE3 | ClELMAIM3MpOBAHHBIX Onpenenure, sIBJISETCS JIM 3T0 (PaKTOM, HHTEPIPETAIIMEH WM IPUMEPOM CaMOOPIraHU3allnH.
KapTiHa Mipa WHPOPMAITUH, UCTOYHUKAX UHpOpMaIu Orser:
e y— D10 — (hakT (Habr0MaeMoe (pu3nUecKoe SIBIICHUE) U OJHOBPEMEHHO IPUMED
CHCTEMHLL caMOOpraHHU3alliK, TaK KaK yIopsI0ueHHas CTPYKTypa BO3HUKAET CIIOHTAHHO 0€3 BHEIIHErO
TIpaBIJICHUS TPU TIepeXojie Yepe3 KPUTHIECKYIO TOUKY ((ha30BBIN EpeXo).
S ynp PH IEPEX0JIe Hepes Kp y y (b pexon)
pelieHus
TTIOCTABJICHHBIX Ilpakmuueckoe 3a0anue 2.
3asaq

PaccmoTtpure curyanuio: «B npoOupke ¢ pacTBOPOM XUMHUYECKHX PEarcHTOB MPH
OTIpeIeNIEHHBIX YCIOBUIX BOSHUKAIOT YCTOMUMBBIE IIBETOBBIC BOJIHBI (HATIPUMED, PEaKIIUs
Benoycoa—XaboTHHCKOTO)».

Knaccupuuupyiite 310 sBneHue:

a) KaK (axT,

0) KaK MPOSIBIICHUE CHHEPTETHKH,




Tema

Kon n
¢opmyauposka
KOMIIETEHIINHU

HNuaukaTopsl
AOCTHKEHUS
KOMIIETeHIINHU

3aganus K NpaKTHYECKOMY 3aHSITHIO

B) KaK HapyIlICHUE 3aKOHOB TEPMOIMHAMUKH.

Ortger:

[IpaBunsHBIE KIaccupuKaUm:

a) dakT — SABJICHUE IKCIICPUMECHTAIHLHO HAOII0AaeMO;

0) [IposiBnieHNE CHHEPTETHKY — BO3HUKHOBEHHE YIIOPSIOUCHHONW CTPYKTYPBI B OTKPHITOH
HEPaBHOBECHOW CHCTEME 3a CUET KOOIIEPATUBHOTO B3aMMOJIEHCTBHS DIIEMEHTOB;

B) HE sBnsieTcst HapyIeHneM TepMOIWHAMUKH, TaK KaK CHCTEMa OTKPHITa H 0OMEHUBAETCA
SHEPIUEH/BEIIECTBOM C OKPYIKAIOUICH CPeIOi.

Tema 9. OOmmas
KapTHUHA
Bcenennoii.
OBOJTIOINS 3BE3]I.
Kocmomornaecku
€ MOJIeNIN
Bcenennoi.
Bonpuioii B3pbIB
M JanbHeuas
SBOJIFOLIUS
Bcenennoit

YK-1. Criocoben
OCYILECTBIISATh
TIOUCK,
KPUTHYECKHUU
aHaJN3 U CUHTE3
nH(pOpMAaIuy,
MIPpUMCHATH
CUCTEMHBII
MTOIXOJT ISt
peeHus
MOCTaBJICHHBIX
3a/a4

NYK-1.2. YMmets
KIIACCU(HUIMPOBATD (DAKTHI,
HMHTEPIIPETALY, OLICHKU B
OTKPBITBIX 1
CHEeLHAIN3UPOBAHHBIX
MCTOYHHUKAX HH(pOpMaLH

Pacuemmnas 3adaua 1.

[To mannpIM KOcMuYecKoro Teneckorna «I lmanky (2018), Bo3pacT Beenennoit cocrapser
oxoio 13,8 mupx net. CrkopocTh pacuiupenus Beenennol (moctosiHHas Xa00i1a)
oneHnBacTcsa kak Ho = 67,4 xm/c/MIIK.

1
OLeHUTe XapaKTEpPHOE KOCMOJIOTUYECKOE BPEMSI tH= — Bromax m CpPaBHUTE €10 C
Ho

Bo3pacToM Bceenennoii. CoBnagaeT Jiv 3Ta OLEHKA 10 NOPSAKY BEIHYMUHBI?
Pemenue:
1. [TepeBeném Ho B 0OpaTHBIC CEKYH/IBI:

KM 1000
Ho- 67, 4—— =674 M
c - Mok c+(3,086 x 1022 )

~ 2,18 x 10~ 18¢-1
2. Haiigem t , = 1/H,

ty = ~ 4,59 x 107%¢

~ 2,18 x 10718
3. Ilepesenem B rogsl (1 rox = 3,154 X 107 ¢):

_ 4,59 x10%7

=———— = 14,5 muap ner
H " 3154x107 ’ Ap

Ortser:
XapakrepHoe BpeMsi Xa0b0aa = 14,5 mipa set, 4yTo OIM3KO0 M0 MOPSAKY BEIMUMHBL K




Tema

Koa n

¢opmyauposka
KOMIIETEHIINHU

HNuaukaTopsl
AOCTHKEHUS
KOMIIETeHIINHU

3aganus K NpaKTHYECKOMY 3aHSITHIO

Bo3pacty Bcenennoit (13,8 mupn et). 3To MOATBEPKIAET COTIACOBAHHOCTH COBPEMEHHBIX
KOCMOJIOTUYECKUX MOJIeTIel ¢ HaO0AaTeIbHBIMU JAHHBIMH.

Pacuemnasn 3aoaua 2.

Macca Conana Me=2x10% kr

N3BecTHO, 4TO 3BE31IBI ¢ Maccoi MeHee 8 M@ 3aKaHYMBAIOT HBOJIIOILUIO KaK OCIIbIe KapJIuKH,
a 0oyiee MaCCHBHBIE — B3pPBIBAIOTCS KaK CBEPXHOBEIE.

OmnpenenuTe, K KAKOMY THITy OTHOCHTCS 3Be371a ¢ Maccoii 1,5x10% kr.

Pemenue:
1. Haitném Maccy 3B€3/bl B COJSPHBIX €AMHUIIAX:
1,5 x 1031 _

2x1050 > Mo

2. CpaBHUM C ITOPOTrOBBIM 3HaYeHHEM 8 Mo

Mo <8 Mg

Ortser:

3Be3aa umeeT macey 7,5 macce CosHIla, TOITOMY OHa He B30PBETCS Kak CBEPXHOBas, a
3aBEPILUT IBOJIOLMIO KaK OeJIbIi KapIIuK.

Kpumepuu OUCHUBAHUA NDAKMUUECKUX 3anaAmMuIL:

Ouenka Kputepun onenuBanus

OTJIMYHO BeictaBisiercs, ecnu oOy4aroliuiicss yMeeT yBA3bIBaTh TEOPHUIO C NMPAKTHKOW (perraer 3axaud, (GOpMYJIHPYET BBIBOJBI,
yMeeT MOSCHUTH MOIY4YE€HHbIE PE3YyIbTaThl), BIaJI€eT NOHATUWHBIM anmnapaToM, MOJHO U INIyOOKO OBJIAJEN MaTepHalioM Mo
3aJJaHHOI TeMe, 000CHOBBIBAET CBOM CY)KJCHMS U JIa€T NMPaBUIIbHBIE OTBETHI HA BOIPOCHI MTPETo1aBaTelis

XOpo1Io BricTaBnsiercs, ecnu o0y4aronuiics ymMeeT yBsI3bIBaThb TEOPUIO C MPAKTUKOM (pelaeT 3a1aud U (pOpMyIHpYeT BHIBOJIBI,
yMeeT MOSCHUTH MOJTy4YEeHHBIE PE3YyNIbTaThl), BIaJEET MOHATUHHBIM allapaToM, IMOJHO U TITyOOKO OBJIa/ie]l MaTeprUaioM o
3aJlaHHOM TeMme, HO COJep)KaHUE OTBETOB MMEIOT HEKOTOpPbIE HETOYHOCTH M TPEeOYIOT YTOUHEHHS U KOMMEHTapHUsl CO
CTOPOHBI NPENOIaBATENS

Y10BJI€TBOPHUTEIbHO BeicraBusiercs, ecim oOydarolMHCsS 3HAaeT U TOHUMAeT MaTepuall 0 33JaHHOW TeMe, HO H3JI0XKEHHE HEMOJHOE,




HCIIOCJICA0BATCIIBPHOC, NOIMIYCKAOTCA HETOYHOCTU B OIIPCACICHUN HOHHTHﬁ, CTYACHT HE MOXCET 000CHOBAaTbL CBOU OTBETHI
Ha YTOYHAIOIIWEC BOIIPOCHI MPCTIOAaBATCIIA

Hey/10BJIETBOPHUTEIHLHO

BBICTaBJ'IHeTCSI, cClin 06yanOHIHfICﬂ AO0ITYCKacT OIINOKHU B OnpeaAcCIICHNU HOHHTHﬁ, HCKaXXaromue ux CMBICII, 66CH0p$I,I[OLIHO
W HCYBCPCHHO M3JIaract MaTCpuraJl. I[enaeT OIIOKY B OTBETAaX Ha YTOUYHAOIKUC BOIIPOCHI ITPCIIOoAaBaTCIIsA

4.3. TUIIOBBIE 3AJAHUA 1JISA KOHTPOJIBHBIX PABOT

KoHTponbHble pabOThl cOEpKAT HECKOJIBKO NMPAKTHUYECKUX 3aJaHUi 10 MHIMBUAYaJIbHBIM BapHaHTaM, B IOJHOM O0bEME OXBaThIBAIOLIMX
W3Y4YEHHBI MaTepuaj IO yKa3aHHOW Teme. BpINojgHEHHEe KOHTPOJIbHBIX padOT IO3BOJSET ONPEAEHUTh PE3yJbTaT OCBOCHUS KOMIETEHLUN I10

JAUCHUIITIMHE B paMKax paCCManHBaeMOﬁ TCMBI, OLICHMBAEMbIN C TIOMOIILIO COOTBCTCTBYIOIIUX MHAUKATOPOB NOCTHUIKCHUS KOMIICTCHIIUM.

Tema Koa n NuaukaTopsbl TunoBoii BApMAHT KOHTPOJILHOI PpadoThl
¢opmyauposka AOCTHKEHHS
KOMIIeTeHIIM U KOMIIeTeHIIM U
Tema 3. OcuoBbl | YK-1. Cnocoben | UYK-1.2. YMmeTs 3aoanue 1.
COBPEMEHHOH OCYIIECTBIIATh Kiaccuuimposars paktel, | HazoBuTe yu€HOro, KOTOPKIN BIEPBEIE NPEIIOKUII TETUOLEHTPUIECKYIO MoJeab ConHEeYHOM
Hayku B 16-17 BB | momck, MHTEPIPETALMH, OLIEHKH B | CHCTEMBI, M YK&XHUTE Ha3BaHHE €r0 OCHOBHOT'O TPY/a.
KPUTHYECKUI OTKPBITBIX U Orser:
AHAJIM3 1 CMHTE3 | CrELMAIM3UpOBAHHBIX HHKon;_m _KonepH_mc. OCHO]?HOI/I Tpyan — «O BpameHunun HebOecHBIX cdep» (mar. De
wH(OpMAIHH, HCTOUHHKAX MHGbOPMAIH revolutionibus orbium coelestium, 1543).
MIPpUMCHATDH
o 3aoanue 2
CHCTEMHBIH .
Kakoil mpuHIun Hay4HOro METO/a BIEpBhIE cucTeMaTnuecku obocHoBan dpancuc bakon? B
MOJIXO/1 TSt N
4éM €ro CyTh?
pPEeUICHUA OTReT:
TIOCTaB/ICHHBIX ®psHcuc bakoH 000cHOBAT MHAYKTUBHBIN MeTo no3HaHus. Ero cyTh — mony4yenne o0mux
3a7a4

3aKOHOB Ha OCHOBE HAONIOJIEHUH W OSKCIIEPHUMEHTOB,
paccyxnieHus (B OTIIMIUE OT CXOJIACTHKH).

a HE 4Yepe3 YMO3PUTCIIBHBIC

3aoanue 3

lNamuneo ["anmeil nCoIB30Ba TEIECKON TSI aCTpOHOMHUYeCcKnX Habmoaenuid. [IpuBeanre

JIBA €T'0 OTKPBITHS, KOTOPBIE MOIICPIKAIH TEITHOIEHTPUIECKYIO MOJIEIb.

Ortser:

1. Habmonenue a3 Benepwl (ananornyno ¢aszam JIyHbI), 4TO BO3MOXHO TOJIBKO IIPH
obpamenun Berneps! Bokpyr ComHiia.

2. OrtkpoiTHe 4eThIpEXx cnyTHHKOB FOmmrtepa, nokaszaBliee, 4TO HE Bce HEOECHBIE Tena




Tema

Kon n
¢opmyauposka
KOMIIETEHIINHU

HNuaukaTopsl
AOCTHKEHUS
KOMIIETeHIINHU

THUnoBoi BAPHAHT KOHTPOJIBLHOM PadoThI

BpaIlaloTCs BOKPYT 3eMJIH.

Tema 10.
IInanerapHbie
MIPEANIOCHUIKH
3apOoXKJIeHUS U
Pa3BUTHS )KU3HH.
CTpyKTypHBIE
YPOBHHU >KHUBOUI
MaTepuu

YK-1. Criocoben
OCYIIECTBIISITH
TTOWCK,
KPUTHYECKUI
aHaIIN3 U CUHTE3
WHPOPMALUH,
MPpUMCHATH
CHUCTEMHBIN
TTOIX O ISt
peurenus
IIOCTAaBJICHHBIX
3a/1a4

NVYK-1.2. Ymers
KJIaccu(UIMPOBATh (HAKTHI,
MHTEPIIPETALNH, OLICHKH B
OTKPBITBIX U
CIEeNHAIN3UPOBAaHHBIX
MCTOYHUKAX UH(pOpMaIu

3aoanue 1

B unTepHETE YacTO BeTpedaeTcs yrBepxkaeHue: «Ku3Hp Ha 3emie MOoriia BOSHUKHYTh
ToNbKO Onaronaps Jlyne, koTopast CTaOMIIM3UPYET HAKIOH OCH IIAHETHD).

OneHuTe 3TO YTBEp KJICHHE: SIBJISIETCSI M OHO HAYYHBIM (DaKTOM, TUTIOTE301 HITH
CIEKYIISAUE?

Ortger:

DTO0 — TUMNOTE3a, a HE YCTAHOBJICHHBIN (DaKT.

CornacHo uccnenoBanusM (Hampumep, Laskar et al., 1993; marepuanst NASA Astrobiology
Institute), JIyHa gelicTBUTEIILHO CIIOCOOCTBYET OOJIbIICH CTAOUIBHOCTH 36MHOM OCH, YTO
MOJKET CO3/IaBaTh OoJiee OIaronpusSTHBIC KIMMAaTHUYECKHIE YCIOBUS IS AOJITOCPOYHON
IBOITIOIMH JKU3HH. OHAKO MOJIENH ITOKa3bIBAIOT, 4TO Aaxe 0e3 JIyHbI komebaHus HakIoHa
OCH MOTYT OBITh COBMECTHMBI C CYIIECTBOBaHHEM XH3HHU. Takum oOpazom, poib JIyHb
Ba’XHa, HO HC ABJISICTCA H€O6XOI[I/IMBIM YCIOBUEM IJId 3apOXKACHUA JKU3HU.

3aoanue 2

HazoBuTe Tpu 00s13aTeNbHBIX IJIAHETAPHBIX YCIOBHS, KOTOPBHIC COBPEMEHHAS HAyKa CYUTACT

KIJTFOUEBBIMU TSI BO3MOXKHOCTH BOSHUKHOBEHUS KU3HHU (COTJIACHO JaHHBIM MUCCHH NASA,

ESA u yaeOHUKOB 110 OMoXuMIM). YKaXKHTE, T1e MOKHO IMPOBEPUTH 3Ty WHGOPMAITHIO.

OrtBer:

Tpu KIHOYEBBIX YCIOBUS:

1. Hanw4wne *uaKoit Boab! (B 30HE 0OMTaEMOCTH 3BE31bI);

2. CraOunpHBIA WCTOYHWUK OJHEPIUW (HAIPUMEp, CBET 3BE3IbI
AKTUBHOCTb);

3. Hanwnume XuMHYECKUX 3IEMEHTOB-«CTpouTeNbHBIX O10k0B» (C, H, O, N, P, S).

UcTounnku nis mpoBepKH:

o  Odummansuerii caitt NASA Astrobiology (astrobiology.nasa.gov);

o Vuebnuk «Life in the Universe» (Jeffrey Bennett, Seth Shostak);

e [ly6mukanuu EBponeiickoro kocmuueckoro areHrctsa (ESA) mo sx3oruianetam.

Hin reoTepMajibHasd

3aoanue 3
Pacrnionoxute cnenyromnye CTpyKTYPHBIE YPOBHU OpPTraHU3alliU )KUBOM MaTepHH B
MIPABHJILHOM IOPSIJIKE — OT MPOCTEHIIEro K HauboJiee CI0KHOMY:




Tema Kon n HNuaukaTopsl THUnoBoi BAPHAHT KOHTPOJIBLHOM PadoThI
¢opmyauposka JAOCTUKEHUS
KOMIIeTeHIIM U KOMIIeTeHIIM U

kietka, monekyna JJHK, momynsius, opranusm, OHOIIEHO03, OpTaH.

Ortser:

[IpaBuibHBIN TOPSIIOK:

monekyia JJHK — kieTka — opran — opraHusm — MOMJISIUS — OHOLIEHO3.
[Tpumeuanue: Takas mocinea0BaTENLHOCTh COOTBETCTBYET OOIICTIPUHATON HEPapXUH B
OMOJIOTMH 1 TIOATBEPXKAAETCA B aBTOPUTETHBIX HCTOYHUKAX, HAIIPUMED, B yUeOHUKaAX
Campbell Biology mmm B marepuanax MexxIyHapOTHOTO CO03a OMOIOTHYECKIX HAYK

(IUBS).
Kpumepuu oyenueanusa KOHmpoabHoul padomul:
Onenka Kpurtepuu oneHuBanus
OTJIMYHO BricTaBnsiercs, eciau oOy4arouiuiicss ymMeeT YBS3bIBaThb TEOPHIO C MPAKTHKOH (pemraer 3amayu, GOopMyIupyeT BHIBOJBI,

yYMEET MOSCHUTD MOIYYE€HHbIE PE3YJIbTAThl), BJIAJICET NOHATUHHBIM annapaToM, IOJHO U NIyOOKO OBIJIAJe]l MaTepHalioM 10
3aJJaHHOI Teme, 000CHOBBIBAET CBOU CY)KICHHS U 1aET
IIPAaBUJIbHBIE OTBETHI HA BOIIPOCHI IPENOIABATENS

XO0po1Io BeicTaBisiercs, ecnu oO0ydaromuiicss yMeeT yBsI3bIBaTh TEOPHUIO C MPAKTHUKOM (pemaer 3agayu U (hopMyaupyeT BBIBOBI,
yMEEeT MOSCHUTH MOJIY4YE€HHbIE PE3YyJIbTAThl), BJIaJI€ET NOHATUHHBIM anmnapaToM, IMOJHO U INIyOOKO OBIIAJeN MaTepHalioM IO
3aJJaHHOI Teme, HO COJepXaHHWE OTBETOB HMMEIOT HEKOTOpble HETOYHOCTHM U TpeOyloT YTOYHEHHS M KOMMEHTapusi co
CTOPOHBI NPENOJIaBaTENs.

YA0BJE€TBOPUTECJIBHO BLICTaBJ'I}IeTC}I, €Clin 06y11a101111/1171051 3HACT W IOHHUMACT MaTcpHall II0 3aJaHHOM TEMC, HO H3JIOKCHUC HCIIOJIHOC,
HCIOCJICAOBATCIIBHOC, NOMYCKAOTCA HETOYHOCTH B OIPCACICHUN HOHSITI/II\/'I, CTYACHT HC MOXKCT 000CHOBATb CBOM OTBETHI
Ha YTOUYHAIOIINEC BOIIPOCHI MPETIOAABATECIISA

HEYTOBJICTBOPUTEJILHO BLICT&BHHCTC}I, CCJIn o6yqa101111/1171c51 AOIYCKACT OIIMOKH B ONpCACIICHUU HOHHTHﬁ, HCKaXXaromue nX CMbICII, 6GCH0p}I,I[OLIHO
1 HCYBCPCHHO M3JIaract MaTcpural. ,Z[CJ'IaCT OoImuOKH B OTBETaX Ha YTOUHAIOMIWEC BOIMMPOCHI NPCIOAaBaATCIIA

4.4. TATIOBBIE 3AJTAHUS JIJISI CAMOCTOSITEJIBHOM PABOTHI

CamocTtosTenpHas paboTa BKIIOYAeT B ceOsl mpopabOTKy TEOPETHUECKOTO MaTepuaia, U3y4eHHE PEKOMEHIYyeMOH JIMTepaTyphl, BBHITOIHEHUE
MPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUH (3aMOJIHEHNE TaOJIUII, TPOBEICHUE CPABHUTEIHLHOTO aHAIHM3a, COCTABIIEHUE CXEM H JIp.), pelIeHne TPAKTUIECKUX
3a/1a4, CO3JaHKe MIPEe3eHTAIIH, HamucaHue pedeparoB, MoAOOPKa HOPMATUBHOTO U MHOTO MaTepuasa U BBHITIOTHEHUE IPYTHX 3aTaHUi



Tema Kon n HNapnkaTopbl A0CTHKEHUSI KOMIIETEHIIUH Tumnosoe 3a1aHue 11 CAMOCTOATEILHON padoThI
¢opmyauposka
KOMIIeTeHINH
Tema 1. YK-1. Cnocoben NYK-1.1. 3naTh, KaKk OCYIIECTBIATH HOUCK, 3aoanue 1. Iloozomosums peghepamvl u npezeHmayuu Ha memy:
Xapakrep OCYILIECTBIISITh KPUTHYECKAN aHATN3 U CHHTE3 HH(HOPMAIIHH, «XapakTep 3HaHUU M NPEICTABICHUHA O MHUpPE B 3IO0XY paHHUX
3HAaHUU U TIONCK, MIPUMEHATh CUCTEMHBIN MOAXO, VTl PEIIEHUS nuBHIM3anvi. HaydqHsle IIKOIBI aHTHIHOCTH
MIPEJICTaBICHUN | KPUTHUYECKHUH MOCTaBJICHHBIX 33]1a4 1. Mudornornyeckoe ¢© paluoHaJbHOE 3HAHWE B  JAPEBHHUX
0 MUpE B JIIOXY | aHAJIU3 U CUHTE3 NYK-1.2. YMmets KnaccupuuupoBats QaxTl, nuBuM3anuax: Eruner, Meconoramus, Uunus, Kutait
paHHUX uHpopmanuu, WHTEPIPETALH, OLICHKH B OTKPBITHIX U 2. Hownwmiickast Hatypdmmocodus: mMepBble MONBITKH OOBICHEHHS
LIUBUIH3ALHN. MIPUMEHATH CHENUAIN3UPOBAaHHBIX UCTOYHUKAX HHPOPMALIUH mupa 0e3 mupda
Hayunslie CHCTEMHBIN 3. Iludaropelickas IKoja: 4YWcia KaKk OCHOBa KOCMOCAa M pOJIb
LIKOJIBI MOJXO TSt MaTEMaTHKH B TIO3HAHUU
AHTUYHOCTHU pelieHus 4. Atommctuueckas  koHmemmms — Jlemokpura w  JleBkunma:
MOCTaBJIEHHBIX MaTepraiu3M U Ujes HeeTUMBIX YaCTHII
3a1a4 5. AnekcaHapuiickas Hay4dHas IIKOJA: CHHTE3 3HAHUW U JOCTHXCHUS
B MaTEMAaTHKeE, aCTPOHOMHUH U METHLINHE
Tema 2. YK-1. Criocoben NYK-1.1. 3naTh, KaK OCYIIECTBIATH OUCK, 3aoanue Ha cpagHumMeNbHLLIL AHATIU3.
IIpOoTHBOCTOSIHY | OCYIECTBIIATH KPUTUYECKUH aHAIN3 ¥ CUHTE3 HHPOPMALIH, Ha ocHOBE KpUTHYECKOrO aHaINW3a M CHUHTE3a MCTOPUYECKUX
€ HayK! 1 TTOHCK, MIPUMEHATH CUCTEMHBIN MOAXO VTSl PEIIEHUS HUCTOYHUKOB, HAYYHOU JTUTEPATYphl U HUIOCOPCKUX TEKCTOB BHIIBUTH
pEeNUTHH B KPUTHYECKUN MOCTaBJICHHBIX 3a]1a4 XapakTep B3aUMOJICHCTBHS MEXIy HAyyHBIM T[IO3HAaHHUEM W
Cpennue Beka AHAJIU3 U CUHTE3 NVYK-1.2. YMmers kiaccuuiupoBats GaxThl, penuruo3Hoit JokTpuHOW B CpenHHEe BeKa, OIEHWUTh CTENeHb WX
UHPOPMAIIH, UHTEPIPETALNH, OLIEHKH B OTKPBITBIX U KOH(JIMKTa WM B3aUMOJOIOJIHEHHS, a TaKKe OIpPEICIUTh POJb
MIPUMEHSATh CHENMAIN3MPOBAHHBIX HCTOYHUKAX WHPOPMAILIUN | MHCTUTYIIUOHAIBHBIX, KYJIBTYPHBIX M COIHMANBHBIX (AKTOpOB B
CHUCTEMHBII (hOopMHUPOBaHUH STOTO B3aUMOICHCTBUSI.
MOJIXO, IS TpeboBanus:
peleHus 1. IIpUMEHUTh CHUCTEMHBIH MOAXOMA: PacCMOTPETh HpoOIeMy Kak
MTOCTaBJIEHHBIX MHOTOYPOBHEBYIO CHCTEMY, BKJIIOYAIOIIYI0 HHCTUTYIIMOHAJIHHBIN
3a1a4y (IepKOBb, YHUBEpPCHUTETHI), HWHTEJUICKTYaJIbHBIH  (CXOJacTHKa,

Hatypmiocodus), COMUANBHBIA (POJIb YYEHBIX, IOJIOKEHHE B
o011ecTBe) M KyJIbTYPHBIN (MUPOBO33pPEHHE STIOXH) YPOBHH.

2. TlpoBecTH KpPUTHYECKHH aHAIM3 HE MeHee TPEX KIOYEBBIX
HCTOPUYECKHX CiydaeB (Hampumep, JAeaTeNlbHOCTh MoaHHa
Owunornona, yuenme Pobepra I'poccerecta, gemo lammmess — ¢
OTOBOPKOI Ha XpOHOJIOTHIO, JIN00 (urypsl Bpoae Pomxkepa bakona,
Huxonas Kysanckoro).

3. BrimosHuTh cuHTE3 HHQOpMaKU: 0000LINTH NOJTy4YEeHHbIE JaHHBIE,




Tema

Kon n
¢opmyauposka
KOMIIeTEHIIUH

I/IH}]I/IKHTOPBI JOCTHKCHHUHA KOMIICTCHIINH

Tumnosoe 3aj1aHue Il CAMOCTOATEIbHOI padoThI

BBISIBUTH OOIIME 3aKOHOMEPHOCTH U NpPOTHUBOpeuus, wusberas
YIPOIIEHHOTO TE3UCA «BOWHBI HAYKU U PEIUTHI.

4. CdopmynupoBaTh 0OOCHOBAaHHBIA BBIBOJ O TOM, B KaKOW Mepe
KOH(QIIUKT OBLIT peanbHbIM, a B KaKOl — pe3yabTaToM MO3AHEHIIeH
uHTepnpeTauun (Hanpumep, XIX-BekoBoil ucropuorpapum).

Ortser:

Ha mepswrii B3risan, CpeaHne BeKa 9acTO BOCIIPUHAMAIOTCS

KaK 3110Xa MM0/IaBJIeHUs] HAYYHOTO MBIIUIEHUS IEPKOBHOM IOTMaTHKOM.

OnHaKo CUCTEMHBIA MOAXOM MOKA3bIBAET, YTO B3aUMOJCHCTBHE HAYKH

W pEeJUrMd B JTOT Mepuoj ObUIO 3HAYUTENBHO CIIOKHEE H

MHOTOTPaHHee, YeM MPOCTOE MPOTUBOCTOSTHHE.

1. MTHCTUTYIIHOHAJILHBINA YPOBEHD
Karomngeckas llepkoBb, ocobernno c¢ XII Beka, crama He

TOJIBKO KOHTPOJIHUPYIOIIKUM, HO U MOJIEPKUBAIOIIUM HHCTUTYTOM JIS

UHTEIUICKTYaJIbHOU JESITEIbHOCTH. YHUBepcUTeTsl — Ilapikckuid,

Oxcopackuii, bojoHCKkHE — BO3HHMKIIM TIpU MOHACTBIPSIX H

KaeapaspHBIX IIKONAX W HAXOAWINCH IO TOKPOBUTEIHCTBOM

nepkBu. MHorue y4déHble OBLIM CBSIIEHHUKAMH WJIM MOHaXaMu

(mammpumep, Tomac bpansapaun, Hukonait Opem). Takum oGpazom,

LIEPKOBb BBICTYIIaJa OJHOBPEMEHHO M KaK PETYJATOP, U KaK CIIOHCOP

HAy4HOH MBICIIH.

2. lnTeniexTyalbHbIH YPOBEHb
CxonacTika, JOMUHUPOBABIIAsd METOAOJIOTHS CPEJHEBEKOBOM

MBICITH, CTPEMMJIACh COTJIacOBaTh pa3yM M Bepy. Poma AKBHHCKHIA,

onmMpasich Ha ApPHCTOTENs, yTBEpP)KJAaj, YTO HCTHHA OTKPOBEHHUS H

HCTUHA pa3yMa HE MOTYT NPOTHBOPEUYUTH APYT APYTY, MOCKOJIBKY

HCXOIAT 0T ogHoro bora. 9To co3gaBaio MPOCTPAHCTBO ISl Pa3BUTHS

JIOTUKHU, PU3UKHA W MAaTEeMAaTUKHA B paMKax OOTOCIOBCKOW MapagurMbl.

Hanpumep, Oxcdopackas mkona XIV Beka («KaJdbKyJISATOPBD»)

paspabatbiBaja KOJIMYECTBEHHBIE MOJIENN JABMXCHUS, MPEIBOCXHILIAS

WJeV KHHEMaTHKH.

3. CounansHBIN B KYIBTYPHBIH YPOBHH
VYuéHble-cXonacTsl HE BOCHPHUHUMAIHMCH KakK «Oopubl C
LEPKOBBIO», a KaK 4acTh AYXOBHOM »nuthl. WX 3amaued Obuio He




Tema

Kon n
¢opmyauposka
KOMIIeTEHIIUH

I/IH}]I/IKHTOPBI JOCTHKCHHUHA KOMIICTCHIINH

Tumnosoe 3aj1aHue Il CAMOCTOATEIbHOI padoThI

OTIPOBEPTHYTH BEPY, a YIIyOUTh MOHMMaHKUe 00KECTBEHHOTO MOpPSIKa
yepe3 pasyM. KOH(IMKTHI BO3HMKAIM JIMIIb TOTAA, KOTJAa Hay4HBIE
TUIIOTE3bl HANPSAMYIO CTAaBWJIM IIOJ COMHEHHE IOrMaThl (Hampumep,
BEYHOCTh MHpa y ABEpPPO3CHCTOB, MPOTHUBOpEYAIasl XPUCTHAHCKOMY
yUeHHIO 0 TBOpeHuH). OTHAKO JaKe B TAKHUX CIyYasX peakius LEePKBH

OBLIa CKOpee KOPPEKTHPYIOIIEH, YeM MMOIaBIISIoNIe: ocyxaenus 1277

roga B Ilapmwxe orpaHMuMBaIM oONpenesEHHbIE APUCTOTEICBCKHE

TE3UChI, HO HE 3ampeniaiu GruIocopuIo Kak TaKOBYIO.

AHain3 KOHKPETHBIX CIIy4acB

1. Pomxep bakon (XIII B.) KpUTHKOBaJ CXOJACTOB 3a YPE3MEPHYIO
3aBUCHUMOCTh OT aBTOPHTETOB, HO CaM OCTaBajcsl TIyOOKO
PEJIUTHO3HBIM  MBICTUTENEM, BUAS B OJKCIEpUMEHTE IYTh K
MO3HaHUIO boxxecTBEHHOro 3aMbIcia.

2. Hukonaii Kyzanckuii (XV B.) pasBuBan wujen OECKOHEYHOCTU
BcesleHHO M OTHOCHUTENBHOCTH JBW)XKEHHUS, HE BCTylas B
OTKPBITBI KOH(DJIMKT C LEPKOBBIO, MOCKOJBKY BIHCHIBAJ CBOU
UAEU B MUCTHKO-TEOJOTHUYECKYIO PAMKY.

3. [Heno Tamunes, xota popmansHo oTHOcHTCS K HoBOoMy BpemeHH,
gacTo omrbo4yHo npoeuupyercs Ha Cpenuue Beka. Ero KoHQIUKT
ObUI CKOpee MOJUTUYECKUM W METOAOJIOTMYEecKUM (BOIpPOC O
CTaTyce TeNMOIEHTpU3Ma Kak THIOTe3bl WIM HCTHHBI), YeM
MIPUHLIMITHAIBHBIM CTOIKHOBEHHEM «HAYKH U PETUTHID.

BriBox

CucTeMHBIN aHAN3 TOKA3bIBAET, 9TO B CpelHNe BeKa HayKa U
penUrus HaXOJAWINCh B COCTOSIHUM HANpsKEHHOTO, HO TIPOAYKTUBHOTO
cocyuiectBoBaHusl. KOHQIUKTBI MMenu MecTo, HO OHM ObUIM CKOpee

BHYTPEHHHUMH AMCKYCCHSMH B paMKax €IUHON HHTEJUIEKTyalbHOU

KYJIBTYpBbI, @ HE «BOMHONM MUPOBO33PEHUAN». YIPOUIEHHBIA HAPPATUB O

«tbMe CpeIHEeBEKOBbS» KaK SMOXHM TOAABICHUS HAyKd — HPOIYKT

MIPOCBETUTENBCKONW M MO3UTHUBHUCTCKOW ncTopuorpadpun XIX Beka, He

YUUTHIBAIONIEH KOHTEKCTYAbHYIO CJIOXKHOCTh CPEIHEBEKOBOI MBICIIH.

Takum o00pa3zoMm, TpUMEHEHHE KPHUTHYECKOTO aHajn3a u

CHUCTEMHOTO TI0JIX0/1a [TO3BOJISIET OTKA3aThCsA OT TUXOTOMHUH «HAYKa VS.

penurus» U yBuaets B CpenHue Beka stan (GOpMHUPOBaHHS HAYYHOTO




Tema

Kon n
¢opmyauposka
KOMIIeTEHIIUH

I/IH}]I/IKHTOPBI JOCTHKCHHUHA KOMIICTCHIINH

Tumnosoe 3aj1aHue Il CAMOCTOATEIbHOI padoThI

MCTOa BHYTpH peJ'II/II‘I/IO3HOI71 napaaurMebl, a HSC BOITPCKU eil.




I(pumepuu OUCHUBAHUA CAMOCMOAMENbHOIL paﬁombt:

Ouenka Kpurepun onenuBanus

OTJINYHO BBICTABJISIETCS.  €ClIM  paboTa HOCHUT  HAy4HO-MCCIIEJOBATENIbCKUN
XapakTep, IpPOAHAJIM3UPOBAaH M CHENAaH CPAaBHUTEJBHBIM aHaAINU3
HECKOJIbKUX JIMTEPATYPHBIX HCTOYHUKOB, IPUBEAEHBI IPUMEPHI

xopouio BBICTABJIACTCA CCJIM IIPOAHAIIM3UPOBAH U CACTIAH CpaBHI/ITeJIbHHﬁ aHaJInu3
HCCKOJIBKUX JIMTEPATYPHBIX HCTOUYHHUKOB, IIPUBCACHBI IIPUMCPBI
YAOBJIETBOPUTE/ILHO BBICTABJIAACTCA €CJIM  ITPOBCACH CpaBHI/ITeJIBHHﬁ AaHAJIN3 HAY4YHO-

METOJIMYECKOM JTUTePaTyphl, MPUBEACHBI IPUMEPHI

HEY/0BJIETBOPUTEJILHO | BHICTABIISIETCS €C paboTa Mpouuia MPOBEPKY HA AaHTUIUIATHAT U
COOTBETCTBYET TpeOOBaHUSIM 0(hOpMIICHUS

4.5. UHAUBUAYAJBHBIE 3AJAHUSA JJI51 KYPCOBBIX PABOT

KypcoBast paboTa 1o3BoJisieT BHISIBUTH CTENICHD BJIAICHUS 0a30BBIMU 3HAHUSMH, YMEHUSMHU
U HaBbIKaMH, HEOOXOIUMBIMU JJisi OOydeHHUs, U ONpPENeIUTh YPOBEHb BIIAJICHUS HOBBIM
MaTEepUaIOM.

[IpuMepHbIe HHIUBUIYATbHBIC 3a1aHHs (TEMBI) I KyPCOBBIX paboT:

Kypcosast pabota He npenycMOTpeHa y4eOHBIM MIJIAHOM

Kpumepuu oyenuganusa Kypcosoit pabomul:

Ouenka Kpurepun oneHuBanus

OTJIMYHO ConepxaHue KypcoBOH pabOThl HOJHOCTbIO COOTBETCTBYET 3aJlaHMIO,
coJiep KalIeMycsl B METOAMYECKUX YKa3aHUsX, U 1iaHy. llpeacraBieHs
pE3yNbTaThl CTPYKTYPUPOBAHHOTO M JIOTUYECKH IOCIE0BATEIBHOTO
0030pa JIUTEPAaTYpPHBIX W HMHBIX MCTOYHHUKOB IO TEME HCCIICAOBAHMUS.
CtpykTypa KypcoBOil paOOTBI JIOTHMECKH W METOIMYECKH BBIZCPIKaHA.
BepHo ompezneneHbl WCXOAHBIE JaHHBIE JUIS  pacdeToB. Bcee
AQHAJIUTUYECKHE PACYEThl BBIOJHEHBI BEPHO, KOPPEKTHO MPUMEHEHBI
METO/(bl SKOHOMHUYECKOT0 aHaji3a, HE HapylleHa METOAMKA aHaIu3a
npeaMeTa HMCCieoBaHus. Bce BBIBOABI M HPEATIOKEHUS yOSTUTEIbHO
aprymeHTupoBanbl. [lpu 3ammre KypcoBoil paboThl OO0ydarommiics
NPaBWIFHO W YBEPEHHO OTBEYaeT Ha BOIPOCHI TPETOaBaTes,
JEMOHCTPUpPYET TIJyOOKOe 3HAaHHE TEOPETUYECKOro  MaTepuaa,
CIIOCOOEH apryMeHTHPOBATh COOCTBEHHBIC YTBEPIKICHHUS M BBIBOJIBI

X0pOo1Io ConepxaHue KypcOBOH pabOTBHI MOJHOCTHIO COOTBETCTBYET 3aJIaHUIO,
coJiepKalieMycsi B METOJMYECKUX YKa3aHUAX, U Tuiany. [IpeacraBieHs
pe3yabTaThl CTPYKTYPHUPOBAHHOTO M JIOTMYECKH ITOCIIET0BATEIHLHOTO
0030pa JTUTEPATypHBIX W WHBIX UCTOYHUKOB IO TEME HCCIICJOBAHMS.
CtpykTypa KypcoBOM pabOThI JIOTUYECKH W METOJMYECKH BbIJIEpKaHa.
BepHo ompeneneHsl HWCXONHBIE NaHHBIE AN pacueToB. B pacuerax
JOTYCKAIOTCS HE3HAUMTENbHbIE (HE HWCKaXaronme oO0IIero wurora
OLICHKH)  TOTPEIIHOCTH/OMHOKH.  BONBIIMHCTBO  BBIBOJIOB |
MPEAJIOKEHUN apryMEHTHPOBAHO, KOPPEKTHO IIPUMEHEHBl METO/bI
HSKOHOMMYECKOTO aHaliu3a, He HapylleHa METOAMKA aHallu3a IMpeaMeTa
uccnenoanus. OdopmiieHHe KypcOoBOW pabOThl W TOJyYEHHBIE
pe3yiibTathl B LCJIOM OTBCYAKOT TpGGOBaHI/IHM, HN3JI0)KEHHBIM B
MCTOANYCCKUX  YKa3aHHUIX. Nmerorcs OoaHa-ABC HCCYHICCTBCHHBIC
OI_I_II/I6KI/I B HCIIOJB30BaHUHU TCPMHUHOB, B IIOCTPOCHHBLIX AHarpaMmax H
cxemax, B odopmieHun Tabnaun. HamudyecTByeT He3HAYUTENIbHOE
KOJIMYECTBO TPAMMATHUECKUX W/WIM CTUIUCTHUYECKUX omubok. [Ipu
3alUTe KypcoBOM palboThl 00ydaromuiics NpaBUIBHO U YBEPEHHO
OTBEUYaeT Ha OONBIIMHCTBO BOMPOCOB IMPEIOIABATENs, TEMOHCTPUPYET
XOpolIee 3HaHHE TEOPETHYECKOTr0 MaTepuasia, HO He BCerja crnoco0eH




apryMeHTHUpPOBaTh COOCTBEHHBbIE YTBEpXKIACHHMs M  BBIBOABL [lpu
HABOJISIIIMX BOIIPOCAX MPENOIABATEINS UCIIPABIISIET OMUOKU B OTBETE

Y/10BJIETBOPHUTEJIHLHO

Conepxanne KypcoBOM paOOThI TOJHOCTHIO COOTBETCTBYET 3a/IaHHMIO,
COJIEpKalIeMyCsi B METOJMYECKUX YKA3aHUAX, U IUIaHy. Pe3ynbraTe
o030pa  JMTEpAaTypHBIX M  HWHBIX  HCTOYHHKOB  TIPEJICTaBIICHBI
HEJOCTATOYHO IIOJIHO, HEJOCTATOYHO JIOTUYHO U TOCIEA0BATEIHHO.
BepHo ompeneneHsl MCXOAHBIC JAHHBIC JUISI Pacuye€TOB, HO HMEIOTCS
rpyObie OMMOKM B pacderax. ApryMeHTaIusl BEIBOJIOB U MPEIJIOKEHUN
cmabas  WIM  OTCYTCTBYET. OKOHOMHYECKHE  BBIBOABI  HOCST
KOHCTATUPYIOIIUN (omucaTelbHbIA) xapakTep. Mmerorcss oaHO-IBa
CYIIIECTBCHHBIX OTKJIOHEHHH OT TpeOOBaHU B OPOPMIICHUH KypCOBOM
pabotel. [lomydeHHBbIE PE3yNbTaThl B IIEJIOM OTBEYAIOT TPEOOBAHUSM,
M3JIOKEHHBIM B  METOIMYECKUX yKazaHWsaX. FIMmerorcs ojHa-aBe
CYIIECTBCHHBIX OIIMOKH B HCIIOJIH30BAaHUH TEPMHUHOB, B MOCTPOCHHBIX
quarpaMMmax M cxemax. MHOTO rpaMMaTHYECKUX W/ WA CTHIIMCTUYECKHUX
ommbok. Ilpm 3ammTe KypcoBoi pabOTHl OOYYarOIIMICSA JIOMyCKaeT
rpyoble  OmMMOKM TPH OTBETaX HA BOMPOCHI  IPEMOJaBaTels,
JEMOHCTPUPYET claboe€ 3HaHUE TEOPETHYECKOTO MaTepuana, B
OOJIBIIMHCTBE CIIy4aeB HE CIIOCOOEH YBEPEHHO apryMEeHTHPOBATH
COOCTBEHHBIC YTBEPKICHUS U BBIBO/IBI

HEYAOBJICTBOPUTEJILHO

Copmepxanne KypcoBod pabOThl HE COOTBETCTBYET  3aJaHHIO,
COZEpPIKAIIEMYCS B METOJMYECKUX YKa3aHUAX, W IUlaHy. HeBepHO
onpeeeHbl HICXOAHBIE JAHHBIE JIJIS1 PACUETOB, HEBEPHO U HE KOPPEKTHO
MPUMEHEHBl METOJIbl AKOHOMHYECKOTO aHaju3a. OJKOHOMHYECKHE
BBIBOJIBI COJIEPKaT HEBEPHYIO SKOHOMUYECKYIO OlleHKY. Mimerorcs Goiee
JIBYX CYIIECTBCHHBIX OTKJIOHEHHH OT TpeOoBaHWid B odopmiieHun
KypcoBoil paboThl. bosblioe KOIMYECTBO CYIIECTBEHHBIX OIIMOOK IO
CyTH pabOThl, MHOTO TPAMMATHYECKUX U CTUIUCTUYECKUX OIMMOOK U Jp.
[TonydeHHble pe3ynbTaThl HE OTBEYAIOT TPEOOBAHUAM, W3IIOKEHHBIM B
METOAMYECKUX  yKazaHusx. llpu  3ammure  KypcoBoil  paboThl
oOyJaromuiicss JEeMOHCTPUPYET ciaboe MOHHUMAaHHE MPOrPaMMHOTO
Marepuaia, CTYJeHT HE MOXKET 3alllMTUTh CBOM PEIICHHS, JOMYCKaeT
rpyObie (pakTHUecKkne OmMOKY MpU OTBETAX HA MOCTABJICHHBIE BOMPOCHI
WU BOBCE HE oTBeuaeT Ha HuUX. KypcoBas pabora He mpencraBiieHa
npenofaBatento. OOydaromuiics HE SBHICA Ha 3allUTy KypcOBOit
paboThI

5. MATEPHUAJIbI [JISI OHEHKH PE3YJbTATOB IPOMEXYTOYHOM

ATTECTAIIMHN

[IpomexyTouHas aTTecTanus IPOBOIUTCS B OpME 3a4eT C OLIEHKOU
1.1. Bonpochl K 3a4eTy ¢ OLEHKOMH

1 XapakTep 3HaHUI ¥ IPEICTABICHUN O MUPE B 3MOXY PAHHUX LUBUJIN3ALMIM.

2 B3 Ha MHp B 3IIOXY @HTUYHOCTH.

3 Mupononumanue B CpeaHuie Beka U B epuoj Bo3poxnenus.

4 ®opMupoBaHNE OCHOB COBPEMEHHOMN HAYKH.

5.Knaccuueckuil 3Tan eCTeCTBO3HAHUS.

6 ®uznueckas KapTUHA MUpA.

7 O6mias HayyHas KapTHHA MUpa.

8 . Hauano xpymeHuss MEXaHUCTUYECKON KapTHHBI MUpA.

9 . KBanToBsie npeacTasiienus. [Ipupomsa Mmukpomupa.

10 CrennanbHas TeOpys OTHOCUTEIIBHOCTH.

11 O61as Teopusi OTHOCUTEIBLHOCTH.

12 DnemeHTapHbIE YaCTULBI U (PyHAAMEHTAIbHbIE B3aUMOICHCTBUS.




13 Konnenuuu camoopranu3aiuu. CHHEpreTuKa.

14 . O6mas kapTiuHa BeeneHHoi.

15 JXwus3sb 3Be31 Bo BeeneHHOM.

16 Kocmonoruueckue Moaeinu BeeleHHOI.

17 Koneuna niu 6eckoHeuHna Beenennast.

18 . bonp1ioii B3phIB U JasbHEWIIAs 3BotoLUs BeenenHoi.

19 ’Ku3Hb KaK KOCMUYECKH PeHOMEH.

20 [TnanerapHble IPEANOCHUIKHI 3apOXKIACHUS U Pa3BUTHS KU3HU.
21 KoHnenuuy BO3HUKHOBEHHUS KU3HU Ha 3eMIIE.

22 OCHOBHBIC ATaNbl OMOXUMHUYECKOMN IBOJIIOIMH. 3apPOXKICHUE KU3HHU.
23 Pa3ButHe XKU3HU Ha 3eMIIC.

24. CTpyKTypHBIE YPOBHH KUBOW MaTEPHHU.

25 KoHuenmnuu CymHoCTH KU3HH.

Kpumepuu OUCHUBAHUA IK3AMEHA.X

Ounenka

Kpurtepuu oneHnBanus

OTJIMYHO

BricTaBisiercs, ecii 00y4arOmUMCS MPAaBUIBHO M IOJHOCTBIO PACKPBITO
COZEpKaHUE MaTepuaia B IIpeleiiax IporpaMMbl, YETKO U IIPABUIIBHO JaHBI
OIpENEIIEHUs] U PACKPHITO COJEP)KAHHE IOHSATHM, TOYHO HCIIOIB30BaHbI
HayLIHBIe N TCXHHUYCCKUC TepMI/IHBI, B OTBCTC MNCIIOJB30BAHLbI paHee
PHOOPETEHHBIE TEOPETUUECKHE 3HAHUS, ClICIaHbl HEOOXOAMMBIE BHIBOIBI H
00001IIeHN S

XO0pOIIo

BeicraBisiercs, eciu oOy4yarolMMCSl PAaCKpBITO OCHOBHOE COJEp)KaHHe
Marepuanga B Ipeaenaax MpOorpaMMbl, JaHbl ONPENEICHUS M PaCKPBITO
COJlepKaHue TIOHATHM, B OTBETE MCIIOJIB30BaHbl paHee MPHOOpPETEHHBIE
TEOPETUYECKHE 3HAHMSI, ClIeTaHbl HEOOXOIMMBIE BHIBOJIBI M 0000IICHNUS, HO
IIPUCYTCTBYIOT HE3HAYUTECIIbHBIE HApPYLICHUS B IIOCJIEI0BATEIbHOCTH
M3JI0KEHUS, UMEIOTCS OJTHA-B€ HETOYHOCTH B COJICPKAHUU OTBETA

YA0BJE€TBOPUTECJIBHO

BrictaBnsiercsa, ecnu oOydarommmcs cojep)kaHue ydeOHOro matepuaia
U3JI0KEHO (parMeHTapHO, HE BCerga IOCJIENOBaTeIbHO, HE JaHBI
OnpeeeHus, HE PACKPBITO COJAEP>KAHHE MOHSTHI, UM OHU H3JI0KEHBI C
OomuOKaMH, JOMYCKAIOTCS OMIMOKM W HETOYHOCTH B HCIOJb30BaHUU
HAyYHOM TEPMUHOJOTHUH, OTCYTCTBYIOT BBIBOABI W 0000IIEHUS U3
MPEABIYIIEro MaTeprasa, Wi BO3MOXKHBI OIIMOKH B MX U3JI0KEHUHU

HEYI0BJICTBOPHUTEIHLHO

BeictaBisiercs, ecim 0OydarolmMMCS OCHOBHOE COJEp)KaHHE Y4eOHOro
MaTepuaiga HE pPAacKpbITO, HE JAIOTCS OTBEThl HAa OCHOBHBIE BOIPOCHI,
JIOMYCKAIOTCsl TPyOble OIMOKHU B OINpeIeIEHUH MOHATHI, B HCIIOIb30BaHUU
TEPMHUHOJIOTHUH, OTCYTCTBYIOT BBIBOJIBI M 0000IIEHUS

6. MATEPHAJIBI AJI51 I[I/IAFHOCTI/I‘{ECKOFI PABOTbI

3amanus sl AMArHOCTUYECKOM pabOThl JOKHBI 00ECIeUnBaTh OLEHKY MOJHOCTHIO WM
4aCTUYHO c(hopMUpOBaHHBIX KoMmmeTeHIni. Kaxgoe 3aganue 10mKHO OBITh MPUBSI3aHO K TOMY HIIH
WHOMY UHAUKATOPY COPMUPOBAHHOCTH KOMITETEHITUH.

Ilpu ¢opmuposanuu 3adanuii 014 OUACHOCMUYECKOU padomvl HEOOXOOUMO
UCNO1b306aMb MECMO8ble 3A0AHUA CT1e0YIOU{UX MUNOE.

Tun 3ananus 1. 3aganust 3aKpbITOrO TUINA HA YCTAHOBJIEHUE COOTBETCTBHSL.

Tun 3aanus 2. 3a1aHus 3aKPHITOrO TUIIA HA YCTAHOBJIEHHUE MOCIEA0BATEIbHOCTH.

Tun 3amanust 3. 3amanusi KOMOMHHUPOBAHHOTO THIIA, MPEIOJIAralollie BBHIOOP OJIHOTO

[IPAaBUJILHOTO OTBETA U3 MIPEJIOKECHHBIX.

Tun 3ananus 4. 3aganys KOMOMHUPOBAHHOTO THIA, MPEATNOIAraoie BEI0Op HECKOIbKUX
OTBETOB U3 MIPEAJIOKECHHBIX.

Tun 3aganusd 5. 3agaHus OTKPHITOTO TUIIA C PA3BEPHYTHIM OTBETOM.

Bce Tunbl 3agaHmili J0JKHBI OBITH NPEACTABJIEHbI HE MeHee OJHOro pasa.




No Tema Kon HNupnkatop Tun 3ananue YpoBenb
n/n 3aHATHUA KOMITIETEHIL 3aJaHusA OCBOCHHS
u KOMIIeTeHIH
)41
Bapuant 1 Bapuant 2
1. Tema 1. YK-1. NYK-1.1. 3a0anus | 3HaHWE HAYYHBIX IIIKOJI AHTUYHOCTHU M UX [ToHnMaHMe XapakTepuUCTHUK 3HaHUWA B paHHHUX ba3oBbrii
Xapaxkrep Criocobex 3HaTh, KaK 3aKpbImMo | XapaKTEPHBIX OCOOCHHOCTEH, OTPAKAIOIINX LMBWIM3ALUAX U UX KOHKPETHBIX MPOSIBICHUN (1-3 munyTBI)
3HAHUN U OCYILECTBIAT | OCYIIECTBIATH 20 muna | BJIEMEHTBI CHCTEMHOI'O MBILIUICHUS, IT03BOJISIET BBIABUTH 3apOKICHUE CHCTEMHOTO
NPEICTaBIC | f, rouck, TOUCK, Ha HEOOXOIUMO IJISl IOHAMAaHHUS HCTOKOB IIOAXO0Ja B PEIICHUH MPAKTUIECKUX 3a]1a4, YTO
HUH 0 MUpe KPUTHYECKH | KPUTHYECKHii ycmaros | LENOCTHOro, CTPYKTYPHPOBAHHOTO NIOAXO/A K CHOCOOCTBYET OCMBICIICHHIO YBOJOIIH
B JIIOXY i anamms u AHATHS 1 cunTe3 | eHue ITO3HAHUIO MUPA, KOTOPBIH JIEKUT B OCHOBE METOJOB IIEJIOCTHOTO aHAJIN3a U yIPaBICHUA
paHHHX CHETE3 WHpOPMAIHH, coomeerm | COBPEMEHHOH HAYKH M CHCTCMHOT'O aHAH3a. CIIO)KHBIMH OOBEKTaMH. Y CTAHOBHTE 5 5
LMBIIM3ALK | (bOpMAIM | TpUMEHATS cmeus VCTaHouBI/ITe COOTBETCTBHE MEXly HayIHOH COOTBETCTBHE MEX/Y XapaKTepPHCTHKOH SHaHAH
i. Hayunsle u CHCTEMHBL IIKOJION (MM Tpaaulivel) aHTUIHOCTH U €€ B PaHHUX LUBUJIM3ALUAX U IPUMEPOM €&
LIKOJIBI ’ XapaKTepHOH 0COOCHHOCTBIO, OTPAXKAIOIICH MPOSIBJICHUS.
antianoctn | P HMeHﬂT}: TOAXOA A 3JIEMEHThI CUCTEMHOTO MBIILIJICHUS.
CHCTCMHBIN peHICHIS Xapaxkrepuc [Ipumep nposBaeHUst
MOAXO AJIS ITOCTaBJICHHBIX Hayunas XapaxrepHas THKA
pemeHus 3a1aq wKoJa / 0COGEHHOCTD 3HAHHH
[OCTABJICHH Tpaauust A [IpaxTuko- CtpouTenbeTBO
BIX 327124 A | Munerckas Crpemnenne OpHCHTHPOB UPPUralMOHHBIX
HIKOJIa OOBSICHUTD MUP aHHBIN cucteM B JI[peBHEM
4yepes eAUHOE XapaxkTtep Erunte u
HEePBOHAYANO KaK Meconoramuu
OCHOBY I1€JIOCTHOM b CuHKpeTu3 AcCTpoHOMIYECKHE
CUCTEMBI OBITHS M HAOJTFOICHHUS JKPELIOB,
b [Mudaropeit Hcnonbs3zoBanue (nepasnenén COBMELIABIINE
cKasl IIKoJIa YHCIIOBBIX HOCTB PENUTHIO, KaJIeH1aph
COOTHOIIICHUI U 3HAHUN) Y IIpeICKa3aHus
FapMOHMHU KaK B Omnupudec Hakomuienue
YHUBEPCAJILHOT'O Kasg OCHOBa MCIUIHUHCKHUX
IpuHOruna peuenToB Ha OCHOBE

OpraHusanu Mupa

B ATomucTHY

HpeIICTaBJ'IeHI/Ie o

eckast MHp€ KaK O
IIKOJIA COBOKYITHOCTH
(emoxpur) HEZIEMMBIX YaCTHII,

B3aMO/ICHCTBYIOLIH
X 10 3aKOHaM
I ApmucroTerne Knaccudukanus

HaOIIfOIeHU 3a
00JIE3HAMU U UX
JIEYEHHEM

r LlenoctHoe
(cucTeMHOE)
BOCIIPUSTHE
Mupa

[IpencraBnenue o
KOCMOCE Kak
YHOPSII0OYEHHOH,
nepapxudeckon
CTPYKTYype (KocMoC =




BCKas SIBIIEHUH U
TpaguLus BBIJICJICHHE IPUYUH
(MaTepuanbHOIA,
(hopMaBHOH,
JIeHCTBYIOLICH,
IeTIeBOM) Kak
3JIEMEHTOB CHCTEMBI
OtBer:
A b B I
Kirou:
A b B I
1 2 3 4

L |

| mopsox)

OTBeT:
A b B T
Kirou:
A b B T
1 2 3 4

Tema 2. YK-1. NYK-1.1. 3aoanua | PacmonoxuTe B XpOHOJIOTHYECKOH YcTaHOBUTE TOTMUECKYIO Ba3zoBblii
IporuBocto | CriocoGeH 3HaTb, KaK 3aKpbIMo | TIOCIEN0BATENHOCTH KIIOEBEIE STAIbI HOCIIEIOBATEIBHOCTD COOBITHIA, (1-3 MmunyTBI)
SHHUC HAYKHU OCYILECTBIIAT | OCYILECTBIATH 20 muna B3aMMOJCUCTBUA HAYKH U PCIIUTNU B JIEMOHCTPHUPYIOIIUX HapacTaHUE
g PeIUTHN B | |, momck, TOWCK, Ha 3anagnoit EBpone B CpenHue Beka, 5 HANPSHKEHHOCTH MEK/Ty HayUHBIM
eIHUE & CMano6 | OTPaXKarollNe SBOJIONNIO HX OTHOLICHHUH OT o 9
el KPUTHMECKM | KPUTHICCKHU Y P o ! IMO3HAHUEM U LIEPKOBHON JOIMAaTUKOU B
BeEKa P AHAIM3 1 cuETe3 | TEHUE MOAYMHEHHS K KPUTHIECKOMY OCMBICIICHHIO. Cpemane Bexa.
CHHTE3 unbOpMaIIH nocnedos | 1. IonHoe momunnenue puiaocoduu u Lp
MGopMaIE | MpUMCHSTE ’ amenbHo | eCTeCTBO3HAHHS 3a7a4aM GOrOCIOBUS - TACHPOCTPAaHCHIE YyHUBEPCUTCTOB Kak
p P . cmu («dpumocophust — ciayKaHKa TEOTOTHIY). HECHTPOB U3YyICHUA JIOTHKH, IIPUPOABI U
u CHUCTEMHBIN .
> 2. Bo3poxxienue nHTepeca K aHTUIHON ¢bmrocodpum.
HpHMeHHTIi TIoAXOA AA (unocodun yepes apabckue nepeBoIbI 2. Bximtouenue TpyaoB ApUCTOTENS U
CHCTCMHBII | PEHICHHA Apwucrorens B XII-XIII BB. apaOCKMX KOMMEHTATOPOB B yueOHBIC
HOAXOA UL | ITOCTABJICHHBIX 3. TTOTBITKY CHHTE3A pa3yMa U BEPHI B TIPOrPaMMBL.
CILICHUS 3amaq
P A cxonactuke (Hanpumep, y oMbl 3. Kputnueckoe nepeocMbICiIeHne
TIOCTaBJICHH
AKBHECKOT0). ABTOPHUTETOB C UCIIOJIH30BAHUEM
bIX 3a/1a4 4. OcyxeHue apuCTOTENEBCKHX TEKCTOB
JHUAJIEKTUKHU U pasyma.
IMapmwxckum cobopom (1277 1.) KaK yrpo3st 411
OPTOTOKCATHHOH Bepe. - LlepkoBHEIC 3anpeThl U LeH3ypa
OTBer: «OTIACHBIX» HATYPPHIOCOPCKHUX HIICH.
| | | | Ortser:
Kirou: | | | |
| 1 | 2 | 3 | 4 Kimrou:
[1 | 2 | 3 | 4
Tema 3. YK-1. NYK-1.1. 3a0anus | Kaxoit u3 mepedrcieHHbIX GakTopoB B Kakoit n3 nepeunciaennsx ya€usix XVI-XVII Ba3zoBbiii
OCHOBHI Cnoco6ex 3HaTh, KaK KOMOUHYU | HAHOOJBINEH CTENCHN CIIOCOOCTBOBAI BB. BIIEPBBIC MOCIIEJOBATEIHHO TPUMEHIT (1-3 munyTBI)




COBPEMEHHO | OCYIIECTBIIAT | OCYLIECTBISITh | poganHoe | (GOPMHUPOBAHHIO HOBOTO MOJX0/1A K TO3HAHHUIO | METO/], COYETAIOUINH LieIeHapaBIeHHbIH
1 HAyKH B b MOUCK, MTOUCK, 0 muna, npupoasl B XVI-XVII BB., 0CHOBaHHOT'0O Ha 3KCIIEPUMEHT, KOJIMYECTBEHHBIE U3MEPEHUS U
16-17 BB KPUTHYECKH | KPUTHUECKHIA npeonosn | HaOJIOJEHUH, YKCTICPIMEHTE U MaTeMaTHIECKOe MOJEIINPOBaHHE, YTO CTAJIO
i aHAIH3 " AHAIN3 ¥ CUHTe3 | dealowjue | MaTeMaTHIECKOM OIMCAHIN? OCHOBOM /7Sl HAYYHOTO NTONCKA B (hu3UKe?
CHHTE3 undopMmaryy, 86100p A) YkpemsieHre BIacTH HEPKBU U yCHICHUE A) Hukomnait Komrepank
HHpOpMAIH TPHMEHSTS 00H020 JIoTMaTH3Ma B) Tuxo Bpare 5
u, CHCTEMHDIH npasunvy | B) PactipocTpaHeHne KHUTOTIEYaTaHUS B) l'anmmeo T"anmumeit
020 JOCTYITHOCTh @HTUYHBIX U HOBBIX Hay4YHBIX I') ®poncuc bakon
NIPUMEHSTh TIOJIXOM, JUIst .
. omeema | TEKCTOB BriGepure onH paBUIBHBIH OTBET, KaKk
CHCTEMHBIH pettieHuA u3 B) Otxa3 oT 10TUKH U paroHaIbLHOTO MMEHHO BBHIOPAHHBIH BaMH y4EHBIN
TOAXOM VLA | MOCTABNCHHBIX | 1)) 0h1000c | MBIIIICHHS B 07163y MECTHIIH3MA JIEMOHCTPUPYET YMEHHE OPraHN30BbIBATh
PpeICHIA 3afad EHHbBIX I') [TonHOE NpeKpalieHne YHUBEPCUTETCKOTO | 3(EKTUBHBIH OUCK HAYYHOW UCTHHBI Uepe3
TOCTABJICHH obpasosanus B EBpore METOOJIOTHIO.
bIX 3a/1a4 BriGepurte oquH NpaBUIBHEIA OTBET, modeMy | OtBet: B
MMEHHO 3TOT (pakTop OBUT KITFOYEBBIM /IS O6ocHoBanwus: [anuneo ["anunei B cBonx
MIOMCKA ¥ HAaKOIUIEHHS HAYYHOTO 3HAHHSA B WCCIIEJOBAaHMAX ABMKEHUS Tell (HarpuMmep, Ha
310Xy CTAHOBJIEHUSI HOBOW HAYKH. HaKJIOHHOH INTOCKOCTH) HE MPOCTO HAaOI0Aa
Ortsert: b SIBJICHUSI, @ CTABHIJI KOHTPOJIMPYEMBbIC
O6ocHoBanus: Pacripoctpanenue 9KCTIEPUMEHTBI, TOYHO U3MEPSUT BpeMsI U
KHUTOIIeYaTaHus (M300peTéHHON paccTosiHue, a 3aTeM BbIpa)kal MOJTy4eHHbIE
I'yrenbeprom B cepenune XV B.) MO3BOJINIIO 3aKOHOMEPHOCTH Ha s13bIKE MaTeMaTHKU. Taxkon
OBICTPO U IIUPOKO PACHIPOCTPAHATH HAYYHBIE | IOIXOJ MO3BOJIMI €My BBIMTH 32 paMKH
TPYIbl — KaK aHTUYHbIE (Hanmpumep, YMO3PHUTEIbHBIX CHEKYJISUH U 3aJI0)KUTh
Apxumena, [Itonemes), Tak 1 HOBbIE OCHOBBI AMITUPHUKO-MAaTEMAaTHIECKOTO METO1a
(Komepruka, ["amunes, Kerepa). 9to — KJIFOYEBOI'0 HHCTPYMEHTA
CO3/1aJI0 YCIIOBHS U KPHTHUYECKOTO IIeJICHATIPaBJICHHOTO TIONCKa B HAYKe.
COIIOCTABJICHUS UAEH, KOJUIEKTHBHOTO
00CYXIeHUsI, IPOBEPKHU TUIIOTE3 U
HaKOIUICHUS 3HAHUH — TO ecTh 00eceuniio
MHQPACTPYKTYPY IS CHCTEMATHIECKOTO
MOWCKA U Pa3BUTHUsI HAYYHOH MH(pOPMAIHH.
Tewma 4. VYK-1. NYK-1.1. 3aoanus | Kakue u3 nNepeyncIeHHbIX YePT Kaxue noctmkeHus KIacCuuecKoro Boicoxmnii (5-10
Knaccnueck | Croco6en 3HaTh, KaK KOMOUHYU | XapaKTepU3yIOT KJIACCHYECKHUH 3Tam €CTECTBO3HAHMUS MOXKHO pacCMaTpUBaTh KaK MHHYT)
uii aTan OCYIIECTBIIAT | OCYIIECTBIIATH poeanHoz | €CTECTBO3HAHMSA KaK CHCTEMHBIN CIIOCO0 pe3yabpTaT MPUMEHEHUS CHCTEMHOTO MOIX0/1a K
eCTECTBO3HA | , rouck, TTOMCK, 0 muna, MTO3HAHUS IPUPOJIBI? pEIIeHNIO HayIHBIX 3a71a4?
HUS KPHTHYECKH | KPUTHUeCKHit npeonon | A) CTpemiieHHE K CO3/IaHNI0 YHUBEpcanbHBIX | A) Co3maHue NepuoanIeCcKON CHCTEMBI
A —— aHanW3 M cumTe3 | d2diOWue | 3AKOHOB, ONNCHIBAIOIINX MOBEACHNE LEBIX xumuueckux anemenToB [1. M. MenzneneeBsiM
— uHGOpMAITHH, 8v100p KJIaCCOB SIBICHUI § b) ®opmynupoBka 3aKoHa BCEMUPHOTO
Heckonvk | b) [Ipeobnananne KauecTBEHHBIX ONMCAHUH tarotenus 1. HeroToHOM
nHdopMany | NPUMEHSTH .
. ux 0€e3 KOJIMYECTBEHHBIX N3MEPEHNI B) Hcnonp3oBanne alXuMUYeCKUX CHMBOJIOB
u, CHUCTEeMHBIN




TIPUMCHSTD TTOIXOJT JJIST omeemos | B) Mcnonb30BaHre 3KCIEPUMEHTA KaK JUTSI 3aIIMCH MIPEBPAILEHUH BEIIECTB
CHUCTEMHBIH peluenus us CpenCcTBa IPOBEPKU TUIIOTE3 B I') Pa3pabotka xirerouHoit reopuu T. IlIBanHOM
TIOIXOT JUTST IIOCTABJICHHBIX npeonodc | KOHTPOIMPYEMBIX YCIOBHSIX u M. llnetinrerom
pereHus 3am1ag EHHbIX I') Otka3 oT aHanM3a IPUIUHHO- 1) osiBnenne yueHns o GpIOrHCTOHE Kak
HOCTABJIEHH CIIEZICTBEHHBIX CBS3EH B IOJIb3Y MUCTHYECKUX | «OTHEHHOH CyOCTaHIINM
BIX 33124 00BSICHEHUH Ykaxure, B 4éM IPOSABISAETCS CHCTEMHOCTD
) CtpeMieHne K HHTETpanyuy 3HAHUK 13 Ka)X/IOTO U3 BEIOPAHHBIX TOCTIDKEHUI
pa3HbIX 001acTeil (MEXaHUKH, aCTPOHOMMH, (HanpuMep: BBISIBIEHUE CTPYKTYPHI, HEpAPXUH,
ONTHUKH U Jp.) B €IUHYIO KAPTUHY MHpa B3aMMOCBSI3€il, 00IUX MPUHITUIIOB).
[ocne BEIOOpa OTBETOB, KAK KIMEHHO Ortsetol: A, b, T’
YKa3aHHbBIE BAMU YEPThl OTPAKAIOT O06ocHOBaHUS:
MPUMEHEHNE CUCTEMHOT0 Moixoa — To ectb | — A: I[lepuonuueckas cucreMa — 3T0
paccMOTpeHHEe 00bEKTa UCCIICIOBAHUS KaK yHopsioueHHast MOZIEIb, OTPasKaroIas
[IEIIOCTHOM, B3aMMOCBSI3aHHON CHCTEMBI, BHYTPCHHIOIO CTPYKTYPY B 3aKOHOMEpPHBIC
MO TYUHSIOICHCS 0OIINM 3aKOHAM. CBSI3U MEXKIY JIEMEHTaMH Ha OCHOBE HX
OtetHl: A, B, J] CBOMCTB M aTOMHEIX Macc; OHa IO3BOJIHIIA
O6ocHoBanus: CHCTEMHBIN TTOIX0]T MpeJIcKa3aTh HOBEIC AIIEMEHTHI — MPHU3HAK
TIpeIoIaraeT BEISIBICHHE 00X CHCTEMHOT'O TIPOTHO3HPOBAHUS.
3aKOHOMEPHOCTEM, YCTONUMBBIX CBSI3EU U — b: 3akoH BCEMHUPHOTO TATOTCHHS 00BEIIMHII
LETOCTHOU CTPYKTYPhI H3y4aeMOro SIBIICHUS. | pa3po3HEHHbIE sBJeHUsI (TaJeHue 10I0Ka,
— Bapuant A oTpakaeTr CTpeMJIeHHE K JIBIDKEHHE TJIAHET) B €MHYIO TPUUYUHHO-
00001meHuto (Hanpumep, 3akoHbl HpioToHa CIIEJICTBEHHYIO CUCTEMY, YIIPABIAEMYIO OTHIM
MIPUMEHUMBI KO BCEM TeaM BO BceneHHo). YHUBEPCAITbHBIM MTPUHIIUIIOM.
— Bapuanr B nemoHcTpupyer — I': KnetouHasi Teopusi yCTaHOBHJIA, YTO BCE
METOIOJIOTUIECKYIO CTPOTOCTh: SKCIIEPUMEHT | JKUBBIC OPTaHU3MBI COCTOSAT M3 OTHOTHITHBIX
MO3BOJISIET BBISABIISTH YCTOHYUBBIC CBSI3U CTPYKTYPHBIX ¥ (DYHKIIMOHAIBHBIX IHHUI] —
MEXIy JIEMEHTaMH CUCTEMBI. KJIICTOK, TEM CaMbIM BBEJISl CHCTEMHBIN TPHUHITHIT
— BapwuanT /] moka3siBaeT HHTETPaTUBHYIO €IMHCTBA OMOJIOTHIECKON OpraHu3alny.
MPHUPOAY KITaccUuecKoi Hayku: HproTOH,
HaTpuMep, OOBEIUHUI 3¢MHYI0 MEXaHUKY U
HEOCCHYIO IMHAMHKY B €AUHYIO CHCTEMY.
Tema 5. VYK-1. NYK-1.1. 3aoanus | Tlouemy OTKpBITHS B 00JIACTH Kak nosneBas kapTuHa Mupa U3MEeHHIIA Boicoxmnii (5-10
Hauano CriocobeH 3HaTb, KaKk OmKpbim | BJIEKTpOMar€eTu3Ma (Hampumep, paboTsl M. MIpeICTaBICHHS YIEHBIX O PUPOJIE MHHYT)
KpyIIeHUs OCYIIECTBIIAT | OCYIIECTBIIAT 02co muna | @apanes u JIx. K. MakcBenna) cranu B3aUMOJICHCTBUN U CTPYKTYpE PEaIbHOCTH 10
MEXaHHCTUY | §, roucK, TTOMCK, c MTOBOPOTHBIM MOMEHTOM B KPUTHKE CPaBHEHMIO C KJIACCHIECKUM MEXaHUITU3MOM?
€CKOH KPUTHUECKH | KPUTHYECKHii paszeepHy | MEXaHUCTHYECKOH KapTHHBI MHUpa? Ortser:
KapTUHBI i aHAIMS 1 AHATHS 1 cuETe3 | MbM OrtBer: IloneBas kapTuHA MHUpa 3aMEHUIA UIEH0
Mupa. J— T, omeéemo | MexaHHCTHUYECKAs KapTHHA MUpPa ZIMCKPETHBIX, H30/MPOBAHHBIX HACTHLL,
IToneBas M OCHOBBIBAJIaCh Ha NPEJCTABICHUHU O B3aUMOJIEHCTBYIOIIHUX MO KECTKUM
uHpOpMAIM | TIPUMEHSTH .
KapTUHa " CHCTEMHBII BceneHnHoit kak 0 COBOKYITHOCTH § JIETEpPMUHUCTCKUM 3aKOHaM, Ha MpeACTaBIeHUE
MHupa ’ MaTepUAIIbHBIX YaCTHII, B3AUMOJICHCTBYIOIIUX | O HEMPEPHIBHBIX (PU3UICCKUX MOJIX,
MIPUMEHSITh MOAXOJ AJIst




CHCTEMHBIH pemeHus TOJIBKO Yepe3 NPsSMbIe MEXaHUUECKHE IIPOHU3BIBAIOIINX NPOCTPAHCTBO U
MOAXOM Ul | TIOCTaBIEHHBIX KOHTAKThI WJIN MTHOBEHHBIE CHJIBI Ha OTIPECTAIONINX OBEACHNE MaTepun. B
pelreHus 3ama4 pacctostanu. OTkphiTHA Papages (KOHIENIUS | OTIMYNE OT MEXaHUIU3MA, TAE IyCTOe
HOCTaBIIEHH CHJIOBBIX JIMHUH ¥ 10J1s1) ¥ MakcBera MPOCTPAHCTBO OBIIO TTACCHBHBIM
BIX 337024 (MaTeMaTHUeCKasi TEOPHS 3JIEKTPOMATHUTHOTO | «BMECTHIIMILEM», B TIOJIEBOH KapTHHE
TOJIA, TIPECKA3aBIIas CyIECTBOBAHHE MPOCTPAHCTBO CTAHOBUTCSI HOCUTETIEM
AIIEKTPOMATrHUTHBIX BOJIH) IIOKA3aJIH, YTO (U3NIECKUX CBOWCTB (HamIpuMep,
(usnueckre B3aMMOEHCTBHS MOTYT JURIEKTPUYECKOM U MarHUTHOM
HepeaaBaThCsl He MTHOBEHHO U HE 4epe3 MPOHUIIAEMOCTH). DTO MO3BOJIUIIO
KOHTAKT, a 4epe3 nosue — oco0yro Gpopmy CUHTE3MPOBATh NEKTPHUUECTBO, MATHETU3M U
MarepuH, 00JIalatoyI0 SHEPTUeH, ONTHUKY B €AUHYIO TEOPHIO U IIOJTOTOBUIIO
JUHAMUKOH U CIIOCOOHOI CyIIEeCTBOBATh MOYBY VISl PEJIATUBUCTCKOW U KBAHTOBOM
HE3aBUCHMO OT BElIeCTBa. DTO MOTPEOOBAIIO ¢m3uku. TakuM 00pa3oM, MPOU3OMIEN MePexo.l
0TKa3a OT YHCTO MEXaHUCTHYECKUX MOZETIeH 0T aHAIUTHIECKOTO, PEIYKIIHOHICTCKOTO
¥ 3aJI0)KAJIO OCHOBBI HOBOH — IOJIEBOH — B3IUIS/IA K LIEJIOCTHOMY, CHCTEMHOMY
KapTHUHBI MUpPa, B KOTOPOH MPOCTPAaHCTBO MOHMMAaHHIO TIPUPOJIBL, TJIE B3aNMOACHCTBHUS
CaMO CTaHOBUTCS aKTHBHBIM YU9aCTHHUKOM paccMaTpuBaroTCs Kak JHHAMHIECKHUE
(hM3MUECKHUX MPOLIECCOB. MPOLIECCHI B CIUTOIIHOM cpejie.
Tema 6. YK-1. NYK-1.1. 3a0anua | 3HaHWE KIIIOYEBBIX MTOHATHH KBAaHTOBOH INoHnmaHMe KBaHTOBBIX SIBIEHUH U NposBIeHu | Boicokmii (5-10
KBanToBbie | Criocoben 3HaTb, KaK 3akpuimo | GUNKU U UX XapaKTEPUCTUK, OTPAKAFOLIHX CHUCTEMHOTI'0 IOAX0/a B UX UHTepIpeTaluu MHHYT)
MpeacTaBjic OCYILIECTBIIAT | OCYILECTBIATH 20 muna CUCTEMHBIN XapakKTep MUKpOMUpa, HeO6XOZ[I/IMO JJIA OCO3HaHMsA TOro, 4ro
HUSL. b TIOWCK, TIOHCK, Ha HE00XOIMMO AJIS IOHUMaHUs TOTO0, KaK MOBEJICHNE MUKPOUYACTHI] HE MOXKET OBITH
IIpupona KPUTHYECKH | KPUTHYeCKHil ycmauos | 3JI€MEHTHI KBAaHTOBOH PeanbHOCTH OIMHCAHO H3OIMPOBAHHO, & 3aBHCHT OT
MHKPOMHDA | 5 a1 AHAIH3 ¥ cHHTe3 | JleHue B3aMMOCBS3aHbI, B3aHMO3aBHCHMBI U L[EJIOCTHOTO KOHTEKCTa B3aMMOAEHCTBHIH,
CHHTE3 uHGbOpMAITHH, coomseem | (GYHKIMOHHUPYIOT HE U30JIMPOBAHHO, a KaK BKJIIOYast U3MEPHUTEIILHYIO YCTAHOBKY U
HE(OpMATE | TpHMEHTH cmeusl. LEJIOCTHAS JUHAMHYECKasi CUCTEMa, 4TO OKPYXAIOIIYIO CPEy, YTO HIPUHIUITHAIBEHO
. JIEKHUT B OCHOBE COBPEMEHHBIX HAYUHBIX U MEHSIET MOJXObI K aHAJM3Y W MOAEINPOBAHHUIO
b CHCTEMHBIH TEXHOJIOTHYECKHX MTPOPHIBOB. Y CTAHOBHTE CJIOKHBIX (PM3NYECKUX CHCTEM. Y CTAHOBUTE
anMermi TIOAXOA AA COOTBETCTBHE MEXy KIIOUEBBIM MOHATHEM COOTBETCTBHE MEX/y KBAHTOBBIM SIBJICHUEM U
CHCTEMHBIM | pCLICHHS KBAHTOBOM (DM3UKH U €r0 XapaKTepUCTHKOM, HPOSBJIEHMEM CUCTEMHOTO HOJXO0/A B €r0
HONXON I | MOCTaBJICHHBIX OTpaXKAIOLIEH CUCTEMHBIN XapakTep UHTEPIPETALUH.
PEIICHUA 3aja4 MHUKPOMHPA. SBnenne IposiBeHue
IIOCTaBJICHH [TonsiTue XapakTepucTika CHCTEMHOI'0 Moaxo0Ja
BIX 3324 A | Bommosas | 1 | Ommceisaer A | Dddexr 1 | Honuépkusaer, uto
(byHKL[I/Iﬂ COCTOSIHHE KBaHTOBOM TYHHEJIMP JacTula HE CYLIECTBYCT
(v) CHCTEMBI B IEJIOM, OBaHUS HU30JIMPOBAHHO, &

BKJIIOYast BCe
BO3MOJKHBIE HCXOIBI
HU3MepeHu

b Mpuamum | 2 Otpaxaer

Heomnpee (hyHIaMEHTATbHBIE

B3aUMOJICHCTBYET C
MMOTEHIIHATBHBIM
0apbepoM Kak € YacThIO
€IMHOM CUCTEMBI

b Hyanuzm 2 Yka3bIBaeT Ha TO, YTO




JIEHHOCTH OTpaHUYEHHUS Ha
OJTHOBPEMEHHOE
3HAHUE CONPSIKEHHBIX
rapaMeTpoB Kak
CBOMCTBO caMoi

CUCTEMBI, a HC

MOTPEIIHOCTh
H3MEpeHHs
B KsantoBa | 3 JlemoHCTpUpYeT
s HENOKaJIbHYIO
3amyTaHH B3aUMOCBSI3b MEKIY
OCTh YaCTHLIAMH:

WU3MEHEHHE COCTOSIHHS
OJTHOW MTHOBEHHO
BIIMSIET Ha PYTYIO,
JIaKe Ha PacCTOSHUH

T Tpuarmmn 4
Cymepro3
HLUA

IToka3wiBaer, 4To
CHCTEMa MOXKET
HaxOJUThCS B
HECKOJIbKHX
COCTOSTHUSIX
OJHOBPEMEHHO 10
MOMEHTa U3MEPCHUS,
YTO NOJYEPKUBAET
IIETTIOCTHOCTH €&
OIUCAHUS

OTBeT:

A b B r

Kurou:

noBezieHue 00BbEeKTa
3aBHCHUT OT BCEH
9KCIEPUMEHTAJIBHON
YCTaHOBKH — CHCTEMBI
«OOBEKT +
HU3MEpUTENbHBIN
ipudop»

BOJIHA—
YyacTHUIla

B Kosnanc 3
BOJIHOBOM
hyHKIUH

Iloka3wiBaer, 4To
Ppe3ynbTaT H3MEpeHHs
OIPE/ICNSICTCS He
TOJIBKO COCTOSIHHEM
00BbeKTa, HO U
B3aUMO/ICHCTBHEM C
OKpYy’Karollei cucteMoin
(HabmoaTenem)

r KgantoBm | 4 OTpakaroT yCTOWIHUBYIO

€ yucna CTPYKTYpY aroma Kak
3JIEKTPOHA LIEJIOCTHOM CUCTEMBI,
B aTOMe I/ie SHepreTHYecKue
YPOBHU COIIaCOBaHbI
MKy CO00i
OtBeT:
A b B T
Kirou:
A b B r
1 2 3 4

Tema 7.
Teopus
OTHOCHTEIh
HOCTH

VK-1.
CriocobeH
OCYIIECTBIIAT
b TIOHCK,
KPUTHYCCKH
¥ aHaIM3 B
CHHTE3
nHpOpMann
u,

NYyK-1.1.
3HaTh, KaKk
OCYILECTBJIATh
MIOUCK,
KPUTUYECKUI
aHaJN3 ¥ CUHTE3
nHpOpManny,
MIPUMEHSTH
CHUCTEMHBIN

Baoanusn
3aKPLIMO
20 muna
Ha
yemanos
JeHue
nocneoos
amenvHo
cmu

Pacnionoxure B IOrMueCcKon
MOCJIE/IOBATENILHOCTH 3Talbl HAY9HOTO
KpH3HCa, IPEALIECTBOBABILETO CO3JAHUIO
CHeaIbHON TEOPHH OTHOCHTEILHOCTH
(CTO), orpaxaromue nporecc KpUTHIECKOTO
OCMBICJICHHS KJIACCHYECKHUX TPECTABICHHH.
1. HecoBmecTumocTs ypaBHeHNH MakcBeina
C IPUHIUTIOM OTHOCHUTENbHOCTH [ amrest.

2. ITomBITKM CIACTH KOHIETIINIO 3dupa
(manpumep, runoresa JlopeHma—

YcTaHOBUTE XPOHOJIOTO-JIOTHYECKYIO
MOCE0BATENBHOCTD KIIOUEBBIX 1Iar0OB B
nepexoJie OT CIeIMAILHOM K 00IIei Teopun
OTHOCUTENILHOCTH, JEMOHCTPHUPYIOLINX
IBOJIIOLUIO (PU3UUECKON KapTUHBI MUpa Yepe3
KPUTUYECKUH aHATIN3 U CUHTE3.

1. Oco3Hanne DUHIITEITHOM OrpaHHMYEHHOCTU
CTO (mpuMeHrMa TOJIBKO B HHEPITUATBHBIX
CUCTEeMaXx).

2. @opMyIMpOBKa IPUHIIMIIA SKBUBAJICHTHOCTH

IToBbIIEHHBIT

(3-5 munyT)




MIPUMEHATH TOAXO, ISt Ourynkepanbaa). (JrokanbHast HEPa3IMIUMOCTb TPABUTALIUH U
CHCTEMHBII | pelieHus 3. OrpunarenbHbIi pe3ysbTaT ONbITA YCKOPEHHS).
TIOIXOT JUTST IIOCTABJICHHBIX Maiikenscona—Mopiu o 00HapyKESHHUIO 3. IlpumeHeHNe HECBKIMIOBOI TreOMETPUH
pereHus 3am1ag «3hHUPHOTO BETpay. (reometpun Pumana) as onmcanus
HOCTaBJIEHH 4. ®opmynupoBKa DHHIITSHHOM IBYX HCKPUBJIEHHOTO IPOCTPAHCTBA-BPEMEHH.
BIX 3374 noctynaroB CTO: mpunImma 4. [Tybnukanus moHOH (HOPMYITHPOBKH 00IIEeH
OTHOCHTEIIFHOCTH M TIOCTOSTHCTBA CKOPOCTH Teopun OTHOCHTENbHOCTH (1915 1.)
CBeTa. 00BSCHEHNE aHOMAJIBHOT'O CMEIICHHUS
OrtBer: nepuresust Mepkypusi.
| | | | Ortser:
Kimtou: | | | |
| 1 | 3 | 2 | 4 Kirou:
1 2 3 4
Tema 8. YK-1. NYK-1.1. 3adanus | Kakoii 13 nmepeyrcIeHHBIX TPUHIMITOB JeKUT | Kakoe U3 crenyromux yrBepxkacHuil Hauoonee | IoBbIIEHHDBIH
Konnenuuu | Criocoben 3HaTb, KaK KOMOUHU | B OCHOBE CHHEPIeTHYECKOTO MOIX0/a K TOYHO OTpakaeT posib (UIyKTyaluii B mporecce | (3-5 MHHYT)
caMOOpranu OCYILECTBIIAT | OCYILECTBIATH poeannoe | U3Yy4YCHUIO CIIOKHBIX CUCTEM U Hauboee caMOOpraHu3alun ¢ TOYKU 3pEHUA CUCTEMHOI'O
3aLHH. b MOMCK, TIOHUCK, 0 muna, TMIOJTHO OTPaKaeT CyTh CHCTEMHOTO noaxoxa?
CunepreTuk KPUTHUECKH | KPHTHUYECKHil npeonon | MbIIUICHUA? A) ©OnyKTyaruy Beera pa3pyniaioT MOopsioK U
a. Obmas T AHANM3 1 cumTes | dedowue | A) IIpuHIHI NeTepMUHHPOBAHHON HPENATCTBYIOT YCTOHYNBOMY Pa3BUTHIO
Hay4JHast CHHTE3 uHbOpMAIHH, 8v100p Mpe/ICKa3yeMOCTH BCEX MPOLIECCOB CHCTEMBI 5
KapTHHA UHGOPMALH | TIPHMEHSTS 00H020 b) [Ipunnun nureitHOM npuuuHHOCTH «onmH | B) diykryanmn — 310 ciyvaiiHble
MHupa . npasunibH | BXOJ — OJUH BBIXOI» OTKJIOHEHUsI, He UMEIOIINE 3HAYCHHST JIJIsI
H, CHCTCMHBIH 020 B) [IpuHIUI 1IETOCTHOCTH: CBOCTBA 3BOJIIOLIMUA CUCTEMBI
HpHMeHﬂTE TIOAXOM 1A omeema | CACTEMBI HE CBOJATCS K CyMME CBOWCTB €€ B) Bnrayu ot paBHOBecust Masble (IIyKTyaluu
CHCTEMHBIN PCLICHIS u3 yacTeu MOTYT YCUIUBATELCS U 3aIlyCKaTh IIEPEXO]
HOMXOL BT | MOCTABJICHHBIX | ypegnoore | T') [IpUHLAI MOJIHOM M30JISAMU CUCTEMBI OT CHCTEMBI K HOBOMY YIIOPSI0YEHHOMY
peIICHuA 3anaqd EHHBIX BHEITHEH cpeibl COCTOSIHUIO
IIOCTaBJICHH BriGepurte oquH npaBWIBHEIA OTBET, moueMy | [') dmykryanuu neiicTBYIOT TOJIBKO Ha
bIX 3a/1a4 MMEHHO OH JIEMOHCTPHPYET IPUMEHEHHE MHUKpPOYPOBHE W HE BIIUSIOT Ha

CHCTEMHOT'0 TIOAX0/a B aHAIIN3E
CaMOOPTaHU3YIOIIUXCS CHCTEM.

Ortset: B

O6ocHoBanus: CHHEpreTHKa N3y4aeT, Kak 13
Xa0ca B OTKPBITBIX HEPABHOBECHBIX CHCTEMAax
BO3HHUKAET MOPSIOK Omaromaps
B3aMMO/JICHICTBHIO MHOXECTBA 3JIEMEHTOB.
ITpu aTOM HOBOE Ka4ecTBO (CTPYKTypa, pUTM,
MaTTePH) BOSHUKAET TOJIBKO Ha YPOBHE
CHCTEMBI B IIEJIOM U HE MOXET OBITh

MaKpOIMOBEJICHUE CHCTEMBI
Bribepute oiMH MPaBUIIBHBIH OTBET, KaK 3TO
CBSI3aHO C BO3MOXKHOCTBIO YIIPABIICHHS WU
MIPOTHO3UPOBAHUS TIOBEACHUS CIOXKHBIX CHCTEM
yepe3 CUCTEMHBIN MOAXO0/.

Ortset: B

O6ocuoBanusa: CHCTEMHBII ITOIXOI B
CHHEPreTHKE paccMaTpuBaeT (GayKTyanuu He
KaK [TOMEXY, a KaK MOTCHIIMAIbHbBIH HCTOYHUK
HOBH3HBI. B HEpaBHOBECHBIX YCIOBHSIX




BBIBEJICHO U3 CBOWCTB OTEILHBIX
KOMITOHEHTOB. DTO U €CTh MPOSIBICHUE
MPUHIIMIA [ETOCTHOCTH — KITFOUYEBOT0
9JIEMEHTA CHCTEMHOTO TIOIX0/1a,
MO3BOJISIOIIET0 TOHMUMATh U MOJICITUPOBATh
CJIOYKHBIE TPOLIECCHI CAMOOPTaHU3ALIUH B
MIPUPOAE, OOIIECTBE U TEXHHUKE.

(HanpuMep, P MPUTOKE YHEPTUH I
BEIIIECTBA) CHCTEMa CTAaHOBUTCS
YYBCTBHUTEIBHON K MaJIbIM BO3MYLICHHSM, U
onHa W3 QIYKTyannuii MOXKeT OBITh «0TOOpaHay»

W YCHJICHHA, IPUBOJIS K KAYECTBEHHOMY CKauKy

— HOBOH CTpYKType (HampumMep,
KOHBEKIIMOHHBIM stueiikam benapa). O1o
MIO3BOJISIET HE TOJILKO MOHMMATh, HO U
LieJICHATIPaBJICHHO BJIMSTH HA Pa3BUTHE
CJIOKHBIX CHCTEM, UCTIONb3Ysl MOMEHTHI
HEYCTOWYHMBOCTH (TOUKH OU]ypKaIn), 4TO
SIBJISIETCS IPAKTHYECKUM IPUMEHEHHEM
CHCTEMHOT'O MBILIICHUSI.

Tema 9.
O6mmas
KapThHa
Bcenennoid.
DBOJIIOLUA
3BE3I.
Kocmomnoruu
eCKue
MOJIETIN
Bcenennoii.
Bosnbmion
B3pBIB U
najgbHenIas
SBOJIFOLIMS
Bcenennoit

VK-1.
Crnocoben
OCYIIECTBIIAT
b ITOHCK,
KPUTHYCCKH
¥ aHAIIN3 B
CHHTE3
nHpopManu
u,
MIPUMEHSTH
CHCTEMHBIN
MOAXO JJIs
pemeHus
IIOCTABJICHH
BIX 3aJa4

NVYK-1.1.
3HaTh, KaK
OCYIIECTBIISATH
TIOUCK,
KpUTHUYECKUI
aHaIN3 ¥ CUHTE3
nHpopmanuy,
MIPUMEHSITh
CUCTEMHBIN
MOJIXO/1 JUIS
peneHus
TIOCTABJIEHHBIX
3amaq

3aoanus
KOMOUHU
DOBAHHO2
0 muna,
npeono
azarowue
6b100p
HeCKOIbK
ux
omeemos
u3
npeonoic
EHHbIX

Kakue u3 nepeuncieHHbIX NOI0KEHUN
OTpa)kaloT NPUMEHEHHE CUCTEMHOT0 OAX01a
HPU U3yYEHHUHN 3BONIOLNU 3BE3]?

A) PaccmoTtpeHne 3Be31bI KaK OTKPBITON
TEPMOANHAMHUYIECKON CUCTEMBI,
0oOMeHHBaOIIEHCA PHEPTUCH ¢ OKpy KarommIeh
cpenoit

Bb) AHanu3 ToIbKO Macchl 3B€3/1bl, UTHOPUPYS
€€ XUMUYECKUI COCTaB U BO3pPacT

B) Yuét B3auMOCBSI3M MeXTy BHYyTPEHHUMHU
mporeccamMu (TepMOsTIepHBIE PEaKIiH,
TPaBUTAILIMOHHOE CXKATHE) ¥ BHEITHUMHU
MPOSIBICHUSIMU (CBETUMOCTBD, CIIEKTP, pa3Mep)
I') IIpencraBnenne o 3Be3/e KaK O CTATHIHOM,
HEN3MEHHOM OOBEKTe

1) MonenmmpoBaHye )KN3HEHHOTO IUKJIA
3B€3/1bl KaK [IOCIIEI0BATENBHOCTH
YCTOWYUBBIX U HEYCTOWYUBBIX COCTOSIHUM,
3aBHUCAIINX OT HAYaJbHBIX yCIOBUI

[Tocie BEIOOpA OTBETOB, KAK HIMEHHO
BBIOpaHHBIE BAMH MTOJIOKEHHS
JIEMOHCTPHUPYIOT CUCTEMHBIH TTOAX0 — TO
€CTh PACCMOTPEHHE 3BE3/bI KaK IIeJIOCTHOM,
JUHAMUYHOM U B3aUMOCBS3aHHON CHUCTEMBI.
Otsetsl: A, B, /I

Oo6ocHoBauus: CUCTEMHBIHN ITOIXO
IpeAnosaraeT aHajau3 00beKTa Kak

Kakwne u3 cneayromux 3J1eMeHTOB
KocMoJiornyeckoit Moaenu «bosbioit B3psIB»
CBUICTEIECTBYIOT O IPUMEHEHUU CHCTEMHOTO
[0IX0/1a K IIOHMMaHuIo BeelleHHOM Kak
€IMHOTO LIEJIOro?

A) Ilpencrasnenue o BeeneHHoi kak 0
COBOKYITHOCTH HE3aBHCHUMBIX TJIAKTUK 03
o01m1el ucTopun

B) Ucnons30BaHue eMHON BPEMEHHOI IITKaJIBI
JTST OTIMCAHMS DBOJIIONNM Beel Beenennoit —
OT IJIJAHKOBCKOI 3ITOXU 0 HACTOSILETO
MOMEHTA

B) Yuér B3auMOoCBsI31 MEXITy pacuIipeHHeM
MIPOCTPAHCTBA, TEMIIEPATYPOH PEITUKTOBOTO
U3ITYYCHUS 1 00pa30BaHHEM XHUMUYECKAX
2JIEMEHTOB

I') Otka3 oT moncka o0IMKX 3aKOHOMEPHOCTEH B

TOJIb3Yy ONMMCaHUs TOJBKO JIOKAJIbHBIX
aCTPOHOMMYECKUX SIBJICHUHN

J1) UnTepnpeTanus peIuKTOBOTO U3ITyIEHUS
KaK CUCTEMHOTO «CJI€/1a» PAaHHETO ropsAYero
cocTosiHus BeenleHHOM, ToATBEPK1a01Iero eé
LEIOCTHYIO 9BOJIIOLUIO

VYkaxkute, Kak KaXKIbIi U3 BEIOPaHHBIX

3JIEMCHTOB OTPAXXaCT MPUHIUIIBI CHCTEMHOCTH

HCJIOCTHOCTD, UEPAPXHIO, B3AMMOCBSI3b
KOMIOHCHTOB, TMHAMHWYCCKYIO 9BOJIFOIIUIO.

Boicokuii (5-10
MUHYT)




LICJIOCTHOM, JUHAMUYHON CUCTEMBI,
HaxOoJISIIeNcs BO B3aUMOAEUCTBUH C
OKpY’Kalomien cpemoii u oonagaromei
BHYTPEHHUMHU CBS3SIMU.

— A: 3Be3a — OTKpHITas CHCTEMA,
M3ITy4arolasi 3HEPIHI0 U TEPSIOIIAs Maccy
(marmpuMep, gepe3 3BE3MHEIN BeTep), 9TO
BJIMSET Ha €€ DBOIOIUIO.

— B: 3meHenus B siipe (Hanpumep,
rcUepraHue BOJOPO/Ia) HAMPSIMYIO BIUAIOT HA
CBETUMOCTD, TEMIIEPATYPy U pazMep — 3TO
MpOsIBIICHUE BHYTPEHHEH B3aMMOCBSI3aHHOCTH
MOJICUCTEM.

— 1 ’)KuzHeHHSIH My Th 3Be31HI (OT
TYMaHHOCTH J10 0€JIOTO KapJiKa, HEeHTPOHHOH
3BE3JIbI WUIH YEPHOI BIPHI) MOJCIHAPYETCS KaK
MOCJIeIOBATENFHOCTE (a3, TIe Kakaas cTaaus
ompenensercs 0aIaHCOM CHIT M TapaMeTpaMu
MpeaplaylIed — NpU3HaK CUCTEMHOM
IMHAMUKH.

Ortsertsl: b, B, 1

O6ocHoBanusa: CHCTEMHBII TTONXO K
KOCMOJIOTHH paccMaTpuBaeT BeeneHHyo kak
€IMHYIO Pa3BHBAIOIIYIOCS CHCTEMY C 00IIei
UCTOpHEN M B3aMMOCBA3aHHBIMH IIPOIIECCAMHU.
— b: EnvHas BpeMeHHas 1IKaja o3BOsieT
CHHXPOHHM3HPOBATH COOBITHA (HYKICOCHHTES,
pekoMOuHaIs, POPMUPOBAHHUE CTPYKTYP), UTO
HEBO3MOXHO 0€3 IIeJIOCTHOTO B3IJIsIA.

— B: Temneparypa, pacliupeHue u
XMMUYECKUH COCTaB — ATO B3aMMO3aBUCHMBIE
apaMeTphl, H3MEHSIOUINECs COITIaCOBaHHO; MX
COBMECTHBIH aHAJIN3 — NMPU3HAK CUCTEMHOTO
MOJIETTMPOBaHMS.

— J1: PenukToBOE M3IyYeHUE — 3TO
riaodabHOE CBOMCTBO BeeneHHOM,
coxpaHuBIIee nHGopManuio o e€ paHHEM
COCTOSIHHH, YTO OATBEPXKIACT €€
HCTOPHYECKYIO U (PU3UIECKYIO [IETTOCTHOCTb.

10

Tema 10.
IInanerapn
13 (S
MPEIOCHUIK
u
3apOXKICHUS
Y Pa3BUTHSA
JKU3HU.
CrpykrypH
ble YPOBHH
JKUBOI
MaTepuu

VK-1.
Criocoben
OCYIIECTBIISIT
b TIOWCK,
KPUTHYCCKH
¥ aHaIu3 1
CHHTE3
nHpOpMann
u,
TIPUMECHSTH
CHCTEMHBIHI
TOIXO JUIS
perieHus
[TOCTaBJIEHH
BIX 33734

NYyK-1.1.
3HaTh, KaKk
OCYIIECTBIIAThH
TIOUCK,
KPUTUYECKUI
aHaJU3 ¥ CUHTE3
HHpOpMAINH,
TIPUMEHSTh
CHUCTEMHBIN
TIOZIXO, JUISt
peneHus
MOCTABJICHHBIX
3ama4

3aoanusn
OmMKpbIM
020 muna
c
DPA3BEPHY
muim
omeemo
M

Kakue maHeTapHbIC yCIOBHS Ha paHHEH
3emJie criocoOCTBOBAIM BO3HUKHOBEHHIO
KHU3HH, U TJIC MOXHO HAalUTH JOCTOBEPHBIC
Hay4YHBIE JJaHHBIE 00 3TUX YCIOBHSIX?

Orser:

KirodeBbIMHE TUTAaHETAPHBIME TPEAIIOCHUTKAMUA
3apOXKIICHISI XKU3HU Ha 3eMite ObLTH: HaTHIHe
JKUIKOH BOZBI (OJ1aroapsi ONTHMATEHOMY
paccrostanto ot ConHIa U atMocepHOMY
JTABJICHUIO ), CTAOMIIEHBIN SHEPTeTHICCKHHA
MOTOK (COTHEYHOE M3ITyYeHHE,
reoTepMalibHasi SHEPTHsl, MOJIHUN),
BOCCTaHOBHUTENbHAsI aTMOChepa (6e3
cBOOOJTHOTO KHCIIOPO/Ia, YTO ITO3BOJISIIO
CHHTE3MPOBATHCS OPraHUIECKUM MOJICKYJIaM)
1 TEOJIOTHYECKask aKTUBHOCTh
(oGecrieunBaBIIast KPYroBOPOT BEIIECTB).
JocroBepHyto HH)OPMAIHIO 00 ITHX
YCIIOBHSX MOYKHO HAUTH B HAYYHBIX
HCTOYHHUKAX: YICOHUKAX 10 aCTPOOUOJIOTHH U
MAJICOHTOJIOTHH, PEIICH3UPYEMBIX JKypHallaX

Kak cTpykTypHbIe ypOBHHM XMBOI1 MaTepuu (0T
MOJICKYJISIPHOTO 710 OrochepHoro)
JIEMOHCTPHUPYIOT IIPUHIUIT HEPAPXUIECKON
OpTaHU3aINH, ¥ KaKyI0 POJIb UTPAET IOUCK
MEXAUCIMIUIMHAPHOW MH(GOPMALIUH TIPH UX
n3ydeHun?

Orser:

JKuBast MaTepust opraHM30BaHa HEPAPXMUECKHU:
Ka)XJbIil ypOBEHb (MOJICKYJIIBI — KJICTKH —
TKaHH — OPTaHbl — OPraHN3MBbl — HOMYIISALNH
— 3KOCHCTEMBI — Onocdepa) obmamaet
HOBBIMH CBOMCTBaMH, HE CBOAUMBIMU K
MpebIAYIIEeMY, HO TIPH 3TOM 3aBUCHUT OT HETO.
Hanpumep, QyHKIIOHIpOBaHUE KIIETKH
HEBO3MOXKHO 0€3 OMOXUMHYECKIX peakIii, a
IKOcucTeEMa — 0€3 B3aMMOIEHCTBHS
opraHu3MoB. /[yl mOHUMaHMsI 3TOM Hepapxuu
TpedyeTcsi MEeXXIUCIUIUTMHAPHBIA OUCK
nHpopManum: MoeKyIsipHas OHOJIOTHs
0OBSCHSIET MPOLECCHl BHYTPU KJICTKH,
¢u3nosorus — paboTy OpraHoB, SKOJOTHS —

Boicoknii (5-10
MUHYT)




(manpumep, Nature, Astrobiology), 6azax
maHHeIX NASA 110 DK30IIaHETaM U
MPONCXOXKICHHIO )KU3HH, & TAKKE B
Marepuanax UCCJIeT0BaHUH 10 IPEBHIM
TOPHBIM NOpPOJaM (LIMPKOHAM BO3PacTOM
Ooxee 4 MIIp JI€T) U MOACTHUPOBAHUIO paHHEH
aTMoc(epbl. YMEHNE HaXOJUTh TaKue
WCTOYHHMKU — OCHOBA HAyYHOTO TIOKCKA.

CBSI3U MEXXAY BUIAMH, a TCOXUMHUS U
KIIMMAaTOJIOTHS — YCIIOBUSI HA YPOBHE
6mocdeprr. HanéxHpie JaHHBIE MOYKHO
MOJTYYUTh U3 HHTETPHUPOBAHHBIX HAYTHBIX
pECypCOB, TAKHX KaK SHIUKJIOTIC UM
(Britannica, Scholarpedia), 6a3s1 PubMed,
yaeOHbIe Kypchl Ha matgopmax Coursera wim
edX, a Takxke o(UIMAIBHBIE CAHTBl HAYYHBIX
uHcTuTyTOB (Hanpumep, PAH, NASA
Astrobiology Institute). 3To mog4yepkuBaer, 4To
3¢ peKTUBHBINH MOUCK HHPOPMALIUK — KITIOY K
LEJIOCTHOMY MOHUMaHHIO YKU3HH.

Kpumepuu oyenuganusa ouaznocmuueckoit padomo.

Ouenka Kpurtepun oueHuBanus
OTJIUYHO ot 90 1o 100 % npaBUIHLHO BHITOJHEHHBIX 33TaHUH
XO0poIIo ot 70 10 89 % 1mpaBMIIBHO BHITIOJHEHHBIX 33JaHUN
Y/10BJIETBOPUTEIBHO oT 50 10 69 % npaBMIBHO BHIOJHEHHBIX 33JaHUN

HCYA0BJCTBOPUTECJIBHO

menee 50 % npaBUILHO BBHITOJHEHHBIX 3aaHHIMA




