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1. POHJ ONEHOYHBIX CPEJACTB JJUIAA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXYTOYHOM ATTECTAIIUA
OBYYAIOIIUXCH IO JUCHUITVIMHE

Hactrosanmmit dPoHn OlEeHOYHEIX

CpCacCTB

(®OC) mno gUCHUTIIMHE

«KoHnenmuu

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

JUACIUATUIMHEI
pacmpoCTpaHsIOTCS BCE PEKBU3UTHI

(PTLT)

THUCLUILINHE.

«Kounemnmuun

COBPEMEHHOTO
YTBEPKJICHHUS,

€CTECTBO3HAHUS
npeacrasieHable B PIIJ] 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
JOCTHKCHUS KOMITETCHITUM

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




3HAHUSMU,
HaBbIKaAMU,
NaJIbHEHUIIIEro
o0Opa3oBaresbHON
MOJITOTOBKH

YMEHUSMH u
HEOOXOIUMBIMHU IS
OCBOEHHMS
POTPaMMBbI

OIICHKOM/7K3aMeHy

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

PazpaboTunk

JILK. IllalimapnanoBa

Kadenpa

[Tpuxnaanoit nHpOpMATHKHN U UHPOPMALMOHHBIX
TEXHOJIOTUH

HawnmenoBanue JUCIUITIINHBI

KOHHGHL{I/II/I COBPCMCHHOI'O €CTCCTBO3HAHUA

®axynpTeT / HHCTUTYT

HNHCTUTYT MEXTyHApOIHOM SKOHOMUKH, JINJEPCTBA U
MEHEKMEHTA

HarmpagyieHre moAaroToBky / CriennagIbHOCTh

09.03.03 Ilpuknagnas nHGopMaTHKa

KonndecTBo BOMPOCOB B OIIEHOYHBIX 10-20
3a/laHusX (quana3oH)

OO61iee BpeMs TECTHPOBaHUS (MUH) 90 MuH
OO11ee KOJIMYECTBO BOMPOCOB/3a/IaHUN B 20
DdOC

Pa3zmenieHHOCTD Ha caiiTe YHUBEpCUTETA Ha

IPUMEPHOTO IEePEYHS BOIIPOCOB, 3aIaHUH
DOC — 17151 MOATOTOBKU 00YJAIOLINXCS K
MIPOXOXKJICHUIO OLICHKH (/12 / HEeT)

3.2. XapaKTepHCTHKA OIleHNBAeMbIX KOMIIeTEeHIIHIA.

Kon DopmyIMPOBKA NuaukaTopbl 10CTHKEHUS] KOMIIETEHIMHU
KOMIIeTeH KOMIeTeHIINH

HUH

YK-1 Crnioco0eH ocyIIecTBISATh MOUCK, MNYK-1.1. 3nath, Kak OCYIIECTBISATH TOUCK, KPUTHUECKUH

KPUTHYECKHH aHAIIN3 U CUHTE3
nHpOPMAaLUH, TPUMEHSATh
CUCTEMHBII MOAXO 7S peIIeHUs
MTOCTaBJICHHBIX 3324

aHAJIN3 U CHHTE3 MH(POPMALINH, TPUMEHSATH CHCTEMHBIH
HO/IXOJT JUTSl PEIICHNS] IOCTaBICHHBIX 3314

NYK-1.2. Ymetsb knaccuunupoBath HakThl,
WHTEPIPETAINH, OIIEHKH B OTKPBITHIX |
CIICIMAIIM3UPOBAHHBIX HCTOYHUKAX HH(OpMaIH




4. COOJEP)KAHUE OLHEHOYHbIX CPEJACTB TEKYIHIEI'O KOHTPOJIA

4.1. TUITIOBBIE TECTOBBIE 3AJIAHUSI.

TecTsl comepkaT HaOOpP BOIIPOCOB, B MOJIHOM 00bEME OXBATHIBAIOLINE U3YUCHHBIH TEOPETUUECKUN MaTepuall 10 yKa3aHHOH Teme. Brimonnenue
TECTOB IO3BOJIACT ONPEIENINUTH PE3YJbTaT OCBOCHMS KOMIIETEHIMM IO IHUCLUIUIMHE B PAMKaX pacCMaTpPUBAEMON TEMBbl, OLIEHUBAEMBIH C IOMOIIBIO
COOTBETCTBYIOLINX WHIMKATOPOB IOCTIIKEHHS KOMIIETeHIMH. WMHIMBUAYallbHBIA TECTOBBIM CEaHC A KaXAOoro olywaromerocss (GhopMUpyeTcs 0
CIELMAIBHOMY AJIFOPUTMY, OOECIEeUYMBAIOIIEMY 33/JaHHYI0 TEMaTHYECKYH CTPYKTYpy M INPONOPLUOHAIbHOE HAJIWYKME BOIPOCOB Pa3HOrO THUIA U
CJIO’KHOCTH.

Ilpu ghopmuposanuu mecmog HeodX00UMO UCNOIB30BAMb 3A0AHUA C/IEOYIOUUX MUNOE.

Tun 3apanud 1. 3aganus 3aKpbITOro TUIIA HA YCTAHOBJIEHUE COOTBETCTBUS.

Tun 3aganusd 2. 3ajaHKs 3aKPBITOTO TUIA HA YCTAHOBJIEHUE I1OCIIE0BATEILHOCTH.

Tun 3apanus 3. 3aganuss KOMOMHUPOBAHHOTO TUIIA, TPEIIOJIArAOIIe BBIOOP OJHOTO MPABIIBHOTO OTBETA U3 MPEI0KEHHBIX.

Tun 3aganud 4. 3aganus KOMOMHUPOBAHHOT'O TUIIA, IPEAIIOJAraoIIye BbIOOP HECKOJIBKUX OTBETOB U3 MPEATIOKECHHBIX.

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

Tema Kon n HNuaukaropsl Tect 1o Teme
¢opmyauposka AOCTHKEHHS
KOMIIeTeHIIM U KOMIIeTeHIIM U
Tema 1. Xapakrep | YK-1. Cnocoben | MYK-1.1. 3nate, kak 3aoanus 3aKpelmozo muna Ha YCMAHOGIAEHUE COOMBEM CINEU
3HAaHUU U OCYILECTBIIATH OCYIIIECTBIIATH IOUCK, 3HaHUe HAaYYHBIX IIKOJ AHTUYHOCTH U X XapaKTEPHBIX 0COOEHHOCTEH, OTPaXKAOIINX
MIPECTaBICHNN O | MOUCK, KPUTHYECKHN aHAIIN3 U 3JIEMEHTHI CUCTEMHOT'O MBILIUIEHHSI, HEOOXOAMMO ISl IOHUMAHHSI HCTOKOB LIEIIOCTHOTO,
MHpE B 3MOXY KPUTHYECKUI cuHTe3 HH(popMaIuy, CTPYKTYpPUPOBAHHOT'O MOJX0/a K MMO3HAHUIO MHUPA, KOTOPBIN JIEKUT B OCHOBE COBPEMEHHOM
paHHHUX aHaJIN3 U CUHTE3 | MPUMEHSITh CHCTEMHBIN HAyKH U CUCTEMHOTO aHaJIH3a.
LUBUIM3ALHN. uHdopmanu, MOXOJ U1 pELIeHUs YcTaHOBHTE COOTBETCTBHE MEXKIY HAyYHOH IIKOJION (MM TPaAULIUMe) aHTUYHOCTH U €€
Hayunsble mkonbsl | MpUMEHSTH MOCTaBJICHHBIX 3a]1a4 XapaKTEepPHON 0COOEHHOCTHIO, OTPAXKAIOIIEH AIEMEHTH CHCTEMHOTO MBIIIUICHHSI.
AHTUYHOCTHU CUCTEMHBII Hayunas mkona / Tpagumus XapakTepHasi 0COOCHHOCTh
MOJXO AJIst A Muserckas mikosna 1 | Crpemnenue OOBSICHUTH MHp Yepe3 eINHOe
peteHus MEPBOHAYAJIO KaK OCHOBY LIETTIOCTHOM CUCTEMBI
MTOCTaBIIEHHBIX ObITHS
3a1a4 b [Mudaropeiickas mkona 2 | Hcnonk30BaHrE YUCIOBBIX COOTHOUICHUH 1
TapMOHMH KaK YHHUBEPCAIBHOTO MPUHIIUIA
Opra”u3alnyy Mupa
B AToMuCTHYECKas ITKOJIa 3 | IlpexacrasieHre 0 MUpPE Kak O COBOKYITHOCTH
(Hdemoxpur) HEeAECTUMBIX YaCTHII, B3aUMOICHCTBYIONIUX IO
3aKOHaM
r Apucrorenesckas Tpaguuus | 4 | Knaccudukanus siBineHuil u BelAeTIeHIE
OpUIKH (MaTepHAILHOMN, (OPMaILHOM,




Tema

Kon n
¢opmyauposka
KOMIIETEHIINHU

HNuaukaTopsl
AOCTHKEHUS
KOMIIETeHIINHU

TecT mo Teme

JIEHCTBYIOLIEH, 11eIeBOI ) KaK 3JIEMEHTOB
CUCTEMBI
Ortser:
A b B r
Kirou:
A b B r
1 2 3 4

3aoanus 3aKkpeimozo muna Ha yCmManogieHue COOMeEemcmeus
IToHumMaHue XapaKTePUCTUK 3HAHUH B pAHHUX LUBIIN3ALMAX U MX KOHKPETHBIX MPOSBICHUH
MO3BOJISIET BBIBUTH 3apPOXKICHNUE CUCTEMHOTO MOJIX0/a B PEIIEHUH NMPaKTUUYECKUX 3a/1a4, YTO
CIOCOOCTBYET OCMBICIIEHHIO IBOJIFOIIMY METO/I0B LIEIOCTHOTO aHAJIN3a U YIIPABICHUS
CJIO’KHBIMU OOBEKTaMHU. Y CTAHOBHUTE COOTBETCTBUE MEXKIYy XapaKTEPUCTUKON 3HAHUH B
AQHHMX LMBWIN3ALMIX U IPUMEPOM e€ MPOSIBICHHSL.

XapaKTepUCTUKA 3HAaHUI IIpumep nposiBneHust
A [IpakTuko-opuentupoBanubii | 1 | CTpOUTETHCTBO UPPUTALMOHHBIX CUCTEM B
XapaxkTep Hpesnem Erunrte u Meconoramuu
b CuHKpeTH3m 2 | ActpoHoMHuecKue HaOIIOAEHHS KPELIOB,
(Hepa3nenéHHOCTh 3HAHUMN) COBMEIIABIITNE PEITUTUIO, KAJICHAPh U
MpeCcKa3aHus
B OMnupuyecKas OCHOBa 3 | HakoruieHue MeIMIIMHCKUX PELIENTOB Ha
OCHOBe HaOMro/IeHHH 3a OONE3HIMH U UX
JIeUeHUEM
r HenoctHoe (cucteMHoE) 4 | IlpeacraBieHue 0 KOCMOCE KaK
BOCTIPHSATHE MUPa YIOPSAA0YEHHON, HEPAPXUUECKON CTPYKTYype
(KoCMOC = TIOPSITIOK)
OtgeT:
A b B r
Kirou:
A b B r
1 2 3 4




Tema Kon n HNuaaukaropsl Tect o Teme
¢opmyauposka JAOCTUKEHUS
KOMIIeTeHIIMH KOMIIETeHIMH
Tema 2 VYK-1. Cnoco6en | UYK-1.1. 3natsk, kak 3aoanus 3aKpelmozo muna Ha yCMAHOGNEHUE HOCTE008AMEIbHOCHU.
[IpoTuBOCTOSIHUE | OCYILIECTBISTH OCYILIECTBIIATH MOUCK, Pacrionoxxute B XpOHOJIOTMYECKOI MOCIEI0BATENILHOCTH KIIOUEBBIE 3TAIlbl B3aMMOICHCTBUS
HAYK{ M PEJTUTUU | TIOMCK, KPUTUYECKUH aHANN3 U Hayku 1 penuruu B 3anaaHoi EBporie B CpeiHue Beka, OTpakarolue 3BOIIOLUI0 HX
B CpenHue Beka KPUTHYECKUH CHHTe3 HH(popMauy, OTHOIIECHUH OT MOJYMHEHHS K KPUTHIECKOMY OCMBICIICHHUIO.
aHaJIN3 ¥ CUHTE3 | MPUMEHATH CHCTEMHBII 1. TlomHoe momumHEeHNE PIITOCOGUN M €CTECTBO3ZHAHMS 3aaadaM OorociioBus («drrocodus
WHPOPMALUH, MOJXOJT ATIsl pEeIeHUs — CITy’KaHKa TEOJIOTHUNY).
MIPUMEHSATH MOCTaBJICHHBIX 33729 2. Bo3poxneHue uHTEpeca K aHTHYHOU (ritocodun yepe3 apaOCKue mepeBO/IbI
CHUCTEMHBII Apucrorens B XII-XIII Ba.
MOJTXO/T TSt 3. TlombITKH cMHTE3a pa3yma U Bephl B cxojacTuke (Hampumep, y @omMbl AKBUHCKOTO).
peuieHus 4. OcyxaeHue apucToTeseBcKkux TekctoB [lapmxckum cobopom (1277 1.) Kak yrpossl
MOCTaBJICHHBIX OPTOAOKCAJILHOH Bepe.
3a1aq |OTBeT: | | |
Kirou:
1 | 2 |3 | 4

3adanus 3aKkpuimo20 muna Ha yCMAaHog1eHUe NOCIe006aAMENbHOCHIUL.
YcTaHOBHTE JIOTHYECKYIO TIOCIIEA0BATEIBHOCTE COOBITHH, IEMOHCTPUPYIOIINX HApacTaHUE
HaNPsHKEHHOCTH MEKAY HaYYHBIM ITO3HAHUEM M LIEPKOBHOM norMaTikoii B CpeiHne Beka.
1. PacnpoctpaHeHne yHHBEPCUTETOB KaK IIEHTPOB M3yUEHUS JIOTUKH, IPUPOIBI U
¢unocodun.
2. BxiroueHue TpyaoB ApUCTOTENS U apabCKUX KOMMEHTATOPOB B yueOHbIE IPOTPaMMBI.
3. Kpurudeckoe nepeocMbICIIEHHE aBTOPUTETOB C UCIIOJIL30BAHNEM TUATIEKTHKH U pa3yMa.
4. llepkoBHBIE 3aIIPETHl U LIEH3YPa «OMACHBIX» HATYpHHIOCOPCKUX HICH.
O | | | |
Kimrou:
1 [2 3 [4 |

Tema 3. OcHOBBI
COBPEMEHHOU
Hayku B 16-17 BB

VK-1. Crnocoben
OCYIIECTBIISTh
TIOUCK,

NVYK-1.1. 3Hatsb, kak
OCYILECTBIIATh IIOUCK,
KPUTUYECKUN aHAJIU3 U

3adanus KOMOUHUPOBAHHO20 MUNA, HPEOnoaazarouiie 6b100p 00H020 NPABUILHO20
omeema u3 npeodl0HceHHbIX.
Kakoii 13 nepednciieHHBIX (akTOpOB B HAMOOJbBIIEH CTENEHH CIOCOOCTBOBAI




Tema Kon n HNuaaukaropsl Tect o Teme
¢opmyauposka JAOCTUKEHUS
KOMIICTeHIINH KOMIIeTeHIIM U
KPUTHYECKUI cuHTe3 HH(popManuy, (hopMHPOBaHHIO HOBOTO MOIX0/Aa K To3HaHHI0 ipupoabl B X VI-XVII BB., ocHOBaHHOTO Ha
aHAIIM3 U CUHTE3 | IIPUMEHATh CHCTEMHBIN HaOJIFOIeHUH, 3KCTIEPUMEHTE 1 MaTEMaTHUECKOM OIMCAHUU?
nHdopmanu, MOIXOJ ISl pEIICHUS A) YkpemieHue BIacTy LIEPKBU U YCHIIEHHE JOIMaTH3Ma
NIPUMEHSATh IIOCTABJICHHBIX 3a1a4 b) Pacnipoctpanenue KHUTOEYaTaHUSI U TOCTYITHOCTh aHTHYHBIX U HOBBIX HAYYHBIX TEKCTOB
CUCTEMHBII B) Otka3 oT TOrMKM 1 paoOHATBHOTO MBIIUICHUS B TIOJIb3Y MUCTHIA3MA
TOAXO ISt I') [TomrHOE TIpEKpalIeHne yHUBEpCUTETCKOTo 00pa3oBanus B EBpomne
pemeHus Bribepure oanH NpaBUIbHBIN OTBET, I0YEMY HMEHHO 3TOT (GakTOp ObUT KITIOUEBBIM VIS
IIOCTABJIEHHBIX [IOMCKA Y HAKOIUICHMsI HAYYHOI'O 3HaHUS B 3M0XY CTAaHOBJICHUS HOBOM HayKH.
3aja4d Otset: b

O6ocHoBanus: PactipocTpanenne kHuronedaranus (n300peT€éHHoi [ 'yrenoeprom B
cepeanne XV B.) MO3BOJIWIO OBICTPO M MIMPOKO PacTIpOCTPAHSITh HAYYHBIC TPYIbl — KaK
aHTH4HbIe (Harpumep, Apxumena, [Itonemes), Tak u HoBble (Konepauka, [anues,
Kemnepa). 910 co3nano ycinoBus st KpUTHIECKOTO COTTOCTABIICHUS HIIEH, KOJIEKTHUBHOTO
00CyXIeH!sI, POBEPKH TUIIOTE3 U HAKOIUICHHS 3HAHUH — TO €CTh 00eCTIeYrIIo
WHPPACTPYKTYPY AJISI CHCTEMATHUYECKOTO IMOMCKA U Pa3BUTHS HAyYHOU HH(OpMAIIHH.

3aoanus KOMOUHUPOBAHHO20 MUNA, RPEONOaaAzalOuiUe 8bl00pP 00HO20 NPABGUILHO20
omeema u3 nPeod0HCEHHbIX.

Kaxoit u3 nepeunciennsix yu€nsix X VI-XVII BB. BliepBbIe NOCAEAOBATEILHO NIPUMEHUI
METO/I, COUCTAIOIIHNH IIeJIeHANPaBIeHHBIH SKCIIEPUMEHT, KOJTMYECTBECHHBIE H3MEPECHUS H
MaTeMaTHYeCKOe MOJICITHPOBAHKE, YTO CTAJI0 OCHOBOM JIJIsl HAYYHOTO MOKCKa B u3uKe?
A) Huxonait Korrepank

B) Tuxo bpare

B) I'anuneo [Manuneit

I') ®psucuc bakon

Bri0eprTe 01MH NpaBUIIbHBIA OTBET, KAK UMEHHO BBIOpaHHBIN BaMU YUEHBIH IEMOHCTPUPYET
YMEHHUE OpraHNU30BbIBaTh 3PPEKTHBHBIN TOUCK HAYYHON HCTHHBI Yepe3 METO 00T HIO.

OtseT: B

O6ocHoBanus: ["anmuneo ["anuieii B CBOMX MCCIEIOBAHIX ABIKEHUS Tel (HallpuMep, Ha
HAKJIOHHOM IIJIOCKOCTH) HE MPOCTO HAOII0all SIBJICHHS, @ CTaBUJI KOHTPOJIHPYEMbIe
9KCIEPUMEHTBI, TOYHO U3MEPSI BPEMA U PaCCTOSHUE, a 3aTEM BbIpa)kall I10JIyYECHHbIC
3aKOHOMEPHOCTH Ha sI3bIKE MaTeMaTHKH. Takol MoX0/ MO3BOJINI €MY BBIMTH 3a paMKH




Tema Kon n HNuaaukaropsl Tect o Teme
¢opmyauposka JAOCTUKEHUS
KOMIIeTeHIIM U KOMIIeTeHIIM U
YMO3PUTENBHBIX CHEKYJISIHUHN 1 3a710KUTh OCHOBBI SMIMPUKO-MATEMaTHUYECKOI0 METO/1a —
KITFOYEBOT'0 MHCTPYMEHTA IIeJICHAPABICHHOTO TTOMCKA B HAyKe.
Tema 4. YK-1. Ciocoben | UYK-1.1. 3nars, kak 3adanus KOMOUHUPOBAHHO20 MUNA, RPEOnoaazauiue 6ol00p HECKOJIbKUX OMEEM 08 U3
Kitaccnueckuii OCYILIECTBIIATh OCYILIECTBJIATH ITOKUCK, npeooHceHHbIX
aTan TTONCK, KPUTHYECKAN aHaIINu3 U Kakwue 13 mepednciieHHbIX 4epT XapakTepU3yIOT KIaCCHIECKHI ATal eCTECTBO3ZHAHUS KaK
€CTECTBO3HAHUSA KPUTHYECKUIN cuHTe3 nH(popManmy, CUCTEMHBIH crtoco0 MO3HAHMUS TIPUPOIBI?
aHaJN3 U CHHTE3 | MPUMEHSITh CHCTEMHBIN A) CtpemMieHne K CO3/1aHHI0 YHUBEPCAIBHBIX 3aKOHOB, OMMUCHIBAIONINX MTOBEICHUE IIEIIBIX
WHpOPMAITUH, MOJIXOJT IS pEIICHUS KJIACCOB SIBJICHHM
IIPUMEHATD IIOCTABJICHHBIX 3aa4 b) IIpeobnananye Ka4eCTBEHHBIX OMUCAHMI 0€3 KOJIMYECTBECHHBIX N3MEPECHUIH
CHUCTEMHBII B) Hcnonp3oBanue sKcriepuMeHTa Kak CpeACTBA MIPOBEPKHU TUIIOTE3 B KOHTPOJIUPYEMBIX
TTOJTXOJT JITISt YCIIOBUSIX
peLieHus I') OTka3 ot aHaM3a MPUYUHHO-CIIEACTBEHHBIX CBS3EH B TIOIB3y MUCTHUECKAX OOBICHEHUI
IIOCTaBJIEHHBIX 1) CtpemiieHue K MHTETpalliy 3HAHWH U3 Pa3HBIX oOsacTel (MEXaHUKH, aCTPOHOMHUH,
3a1aq ONTHKH U JP.) B ANHYIO KapTUHY MUPa

[Tocne BBIOOpa OTBETOB, KaK UMEHHO yKa3aHHBIE BAMH YePThI OTPAXKAIOT IPAMEHEHHUE
CHCTEMHOTO TI0JIX0JIa — TO €CTh PACCMOTPEHUE 00HEKTA UCCIIETIOBAHUS KaK IIEIIOCTHOM,
B3aMMOCBSI3aHHON CUCTEMBI, ITOUYHHSIONIEHCS OOIIUM 3aKOHAM.

OtBetnl: A, B, 11
O6ocHoBanus: CHCTEMHBIN TIOJIXO0/1 TPEIOJIaraeT BhIABICHHE 00X 3aKOHOMEPHOCTEH,
YCTOMUUBBIX CBSI3€H U LENOCTHON CTPYKTYPbI U3y4aeMOTI'0 SIBJICHUS.

— BapuanT A otpaxaet crpemiieHue K 0000IIeHUIO (HarpuMep, 3aKkoHbl HproToHa

MIPUMEHUMBI KO BCEM TeJlaM BO BceneHHoi).

— Bapuant B geMOHCTpUpYET METOOIOTHUECKYIO CTPOTOCTh: IKCIIEPUMEHT ITO3BOJISET

BEISBIISITh YCTOMYMBEIE CBSI3M MEXKAY dJIEMEHTAMH CUCTEMBI.

— Bapwuanrt /] moka3pIiBaeT HHTETPATHBHYIO IPUPOJTY KIACCHUECKOW HayKu: HproTOH,
HarpuMep, 00beTUHIIT 3eMHYI0 MEXAaHUKY U HEOSCHYIO IMHAMUKY B €IMHYIO CUCTEMY.
3aoanus KOMOUHUPOBAHHO20 MUNA, RPEOnOazalouiie 8bl00pP HECKOJIbKUX OMEEn 06 U3
npeoodcenHvIX
Kaxwne noctmkeHus KITaCCHIECKOTO €CTECTBO3ZHAHUS MOYKHO pacCMaTpUBaTh KaK pe3ynbTaT
MPUMEHEHUST CUCTEMHOTO TTOAX0a K PEIICHUIO HAYJIHBIX 3a/1a4?

A) Co3nanne nepruoInIecKol CUCTeMbl XUMIYecKux neMeHnToB [l. 1. MenneneeBbim

b) ®opmynupoBka 3akoHa BceMupHoro tsirorenust M. Hetoronom




Tema

Kon n
¢opmyauposka
KOMIIETEHIINHU

HNuaukaTopsl
AOCTHKEHUS
KOMIIETeHIINHU

TecT mo Teme

B) Mcnonp3oBanue alxuMHIECKUX CUMBOJIOB JIJIsI 3alIMCH NPEBPALICHUI BELIECTB

I') PazpaboTtka kimerounoit reopuu T. [lIBaraom u M. IlIneinenom

) losiBnenne yueHust o GIIOTHCTOHE KaK «OTHEHHOU CyOCTaHITHID)

VYxkaxute, B 4€M MPOSBISIETCS] CHCTEMHOCTh KasKAOTO U3 BRIOPaHHBIX JOCTHKEHUH
(HampuMep: BBISBJICHUE CTPYKTYPBL, HEPAPXHH, B3aUMOCBSI3€i, OOIIUX TPUHIIMAIIOB).
Otsetnl: A, B, T’

ObocHoBaHuS:

— A: Ilepronnyeckasi cuicTeMa — 3TO YIOPSIOUEHHAs MOAETb, OTPAXKAOIasi BHYTPEHHIOO
CTPYKTYPY U 3aKOHOMEPHBIE CBS3U MEXAY 3IEMEHTaMH Ha OCHOBE MX CBOMCTB M ATOMHBIX
Macc; OHa M03BOJIMJIA MIPEICKA3aTh HOBBIE IEMEHTHI — MPHU3HAK CUCTEMHOTO
MPOTHO3UPOBAHMSL.

— b: 3akoH BceMHpHOTO TATOTEHUsI O0ObEAMHIII Pa3pO3HEHHEIC SIBJICHUS (MaIeHue S0JI0Ka,
JBIDKEHHE TUIAHET) B €AMHYIO IPUIMHHO-CIICACTBEHHYIO CUCTEMY, YIIPABISIEMYIO OHUM
YHHUBEPCATbHBIM MPUHIIAIIOM.

— I': KinerouHast Teopust yCTaHOBHJIA, YTO BCE JKUBBIE OPTaHU3MBI COCTOST M3 OJHOTHUITHBIX
CTPYKTYPHBIX U (YHKIIMOHAJIBHBIX €ANHUI] — KJIETOK, TEM CaMbIM BBE/IS CUCTEMHBIH
NPUHIMII €IUHCTBA ONOJIOTMYECKON OpraHn3alum.

Paznea Ne3 «H

a49aJ10 KpymieHus MeXaHHCTHYeCKOoil KapTHHBI

MHpa. IloneBas KapTuHa Mupa. KBanToBbI€ NMPEACTABJICHUSA. Hpnpozla MHUKDPOMHUPaA»

Tema 5. Havaio
KpYyILIEHUS
MEXaHHCTUYECKO
1 KapTHUHBI MUpA.
ITonesas kapTuHa
MHupa

YK-1. Ciocoben
OCYIIECTBIISITh
TMIOUCK,
KPUTHYECKUIN
aHaJIN3 U CHHTE3
nHpOPMAITUH,
MPUMEHSTh
CUCTEMHBII
MOJIXOJT ATISt
pemeHus
MTOCTaBIIEHHBIX
3aja4

NYK-1.1. 3naTh, Kak
OCYILIECTBIISITH TIOUCK,
KPUTUYECKUN aHANN3 U
cuHTe3 HH(popMaIuy,
NPUMEHSITh CHCTEMHBIH
MOJXOJ TSl peIIeHHUS
MOCTABJICHHBIX 33124

3adanus omKpuImMozo MUna ¢ pazeepHYmMuviM OnEeH oM.

[Touemy OTKpBITHS B 00JIaCTH 3IIEKTPOMAarHeTu3Ma (Harpumep, padotsl M. ®Papanes u JIx.
K. Makcsenna) ctanu moBOPOTHBIM MOMEHTOM B KPUTHKE MEXaHUCTUIECKON KapPTUHBI
mupa?

OtBeT:

MexaHucTuueckasi KapTHHa MHpa OCHOBBIBAJIACh HA MpPECTaBIeHUH 0 BeeneHHoit kak o
COBOKYITHOCTH MaTEpPHAIBHBIX YaCTHII, B3aUMOACHCTBYIOIINX TOJIHKO Yepe3 MPSMBbIC
MEXaHUIECKHE KOHTAKThHI MJTM MTHOBEHHBIE CHITBI Ha paccTostHUuN. OTKpbITHS Dapases
(KOHIIETIIUS CHJIOBBIX JIMHHUHN U 1OJIsT) U MakcBeluia (MaTeMaTu4ecKas TEOpHs
ANIEKTPOMATHUTHOTO TTOJISL, TIPEJICKa3aBIas CyIleCTBOBAHHUE IEKTPOMATHUTHBIX BOJIH)
MMOKa3aJid, 910 (hM3MIECKIe B3aUMOJICHCTBHIS MOTYT IepeaBaThCs HE MTHOBEHHO U HE Uepe3
KOHTAKT, a 4epe3 1ojie — 0coOyro (opMy MaTepuu, 00JIaJaroIlyI0 S3HePTUEH, TUHAMHUKON U
CIOCOOHOM CYIIECTBOBATh HE3aBHCHUMO OT BEIIECTBA. ITO MOTPEOOBAIO 0TKA3a OT YUCTO




Tema Kon n HNuaaukaropsl Tect o Teme
¢opmyauposka JAOCTUKEHUS
KOMIIETEHIINHU KOMIIETEHIINH
MEXaHHUCTUYECKHUX MOZEJEH U 3aJI05KUII0 OCHOBBI HOBOM — IM0JIEBOI — KapTHHBI MHpa, B
KOTOPOM TTPOCTPAHCTBO CaMO CTAHOBUTCS aKTHBHBIM YYaCTHUKOM (PM3UIECKHX IIPOIIECCOB.
3aoanua OMKpvLINO20 MUNA C PA3BEPHYMBIM O EEHIOM.
Kax noneBast kapTuHa Mupa U3MEHUIIA OPEACTABICHUS YUYEHBIX O IPUPOJE B3AUMOACHCTBUI
U CTPYKTYpPE PeasibHOCTH TI0 CPABHEHHIO C KIIACCHIECKIM MEXaHHUIIN3MOM?
Ortger:
[loneBass kapTMHa MHpa 3aMEHWIA HICK0 JUCKPETHBIX, H30JUPOBAHHBIX YaCTHII,
B3aUMOJICUCTBYIOIIUX MO >KECTKUM JETEPMUHUCTCKUM 3aKOHaM, Ha NPEICTaBICHUE O
HETMPEPHIBHBIX (DU3NYECKUX TIONAX, MPOHU3BIBAIOLIMX MPOCTPAHCTBO M OMpPEAEIISIOIINX
MOBEJICHWE MaTepuH. B oTianuMe OT MeXaHWIM3Ma, TAe IIyCTOe MPOCTPAHCTBO OBLIO
MAaCCUBHBIM «BMECTHJIMLIEM», B MOJEBOM KapTHHE MPOCTPAHCTBO CTAHOBUTCS HOCUTEIEM
(u3NUeCKuX CBOWCTB (HAIpUMeEp, IUIIEKTPHYECKON M MAarHUTHOW MPOHHUIIAEMOCTH). DTO
MO3BOJIMJIO CHHTE3UPOBATh AJIEKTPUYECTBO, MAarHETH3M M ONTHKY B €IHHYIO TEOPHIO U
MOATOTOBHIIO TIOYBY [HJISl PENSTUBUCTCKOW W KBaHTOBOW ¢usnku. Takum oOpazom,
MPOU30LIEN MHEPEXO]l OT AHATUTUYECKOr0, PEAYKLIHUOHHUCTCKOrO B3IJISAa K LIETIOCTHOMY,
CUCTEMHOMY MOHMMAHHWIO TIPUPOJBI, TJE€ B3aUMOJIEHCTBHS pacCMaTpPUBAIOTCS  Kak
JIMHAMHAYECKHE MPOLIECCHI B CILIOLTHOM cpene.
Tema 6. YK-1. Cnocoben | UYK-1.1. 3uath, kak 3adanusn 3aKpvulmozo muna Ha yCMaHoe1eHue COOMEEem CHeuUs.
KBanToBnbIE OCYIIECTBJISTh OCYILECTBIISTh OUCK, 3HaHWe KIFOYEBHIX MMOHITHI KBAHTOBOW (DM3UKH U UX XapaKTEPUCTHUK, OTPAKAFOIIAX
MPEACTABICHHUS. MIOUCK, KPUTUYECKUNA aHAIU3 U CHUCTEMHBII XapaKTep MUKPOMHpPA, HEOOXOIUMO /ISl IOHUMaHHUSI TOTO, KaK 3JIEMEHTHI
[Ipupona KPUTHYECKUN cuHTe3 HH(popMaIuy, KBaHTOBOW PeajbHOCTH B3aMMOCBS3aHbI, B3AUMO3aBUCHMBI U QYHKIIHOHUPYIOT HE
MHKpPOMUpA aHAJIU3 U CUHTE3 | MPUMEHATH CUCTEMHBII W30JMPOBAHHO, a KaK LEJI0CTHAsA JUHAMUYECKAsl CUCTEMA, UTO JIEKUT B OCHOBE
nHpOPMAITUH, MOAXOA ISl peLICHUS COBPEMEHHBIX HAYYHBIX U TEXHOJIOTHYECKUX MPOPHIBOB. Y CTAHOBUTE COOTBETCTBHE MEKITY
TIPUMEHSATH MTOCTABJICHHBIX 33144 KITFOYEBBIM TIOHATHEM KBAaHTOBOM (PH3UKHU M €T0 XapaKTEPUCTUKOI, OTpakaromeit
CHUCTEMHBII CHCTEMHBIN XapaKTep MUKPOMHUPA.
MOJIXOJT ATISt [lonsitue XapaKkTepucTuka
peuieHus A | BomnoBas ¢ynkius (y) | 1 | OnuceiBaet cocTosiHEE KBAHTOBOW CHCTEMBI B LIEJIOM,
MTOCTaBIIEHHBIX BKJIIOYAs! BCE BO3MO)KHBIE HCXOJbI N3MEPEHNUHN
3a1a4 b | IIpunuun 2 Otpakaet pyHIaMEHTAIBHBIC OTPAHNYCHUS Ha

HCOHpC}ICHéHHOCTH OJJHOBPEMCHHOC 3HAHNEC COHpFDKéHHLIX HapaMCTpPOB




Tema

Kon n
¢opmyauposka
KOMIIETEHIINHU

HNuaukaTopsl
AOCTHKEHUS
KOMIIETeHIINHU

TecT mo Teme

KaK CBOMCTBO CaMOW CHCTEMBI, a HE MO PELIHOCTh
M3MEPEHMSI
B | KBanToBas 3 | JleMOHCTpUpPYET HENOKAIBHYIO B3aHMOCBS3b MEXTY
3aIlyTaHHOCTH YacTUL[AMU: U3MEHEHUE COCTOSHUS OIHON
MI'HOBEHHO BIIHMSIET Ha APYTYIO, AaKe Ha PacCTOSTHUU
I' | Ilpunnun 4 | IToka3bIBaeT, 4TO CHCTEMa MOKET HAXOAUTHCS B
CYNEPIO3ULIUT HECKOJIBKHX COCTOSIHUAX OJHOBPEMEHHO 10 MOMEHTa
M3MEPEeHMs, YTO MOAUEPKUBAET LIETOCTHOCTh €€
OIMMCaHusA
OrtseT:
A b B r
Kirou:
A b B r
1 2 3 4

3aoanusn 3AKpblmo2o muna Ha ycmanoejlenue coomeemcmaeus.

[TornManye KBaHTOBBIX SBJICHHUI 1 HpOSIBJ'IeHI/Iﬁ CUCTCMHOTI'O ITOAXO0AAa B UX UHTCPIIPECTALIUN
HGOGXOILI/IMO IJI1 OCO3HAHUA TOT'O, UTO MOBEACHUC MHUKPOYACTHUIL HE MOXET OBLITEH ONMKMCAHO
H30JIMPOBAHHO, a 3aBUCHUT OT ICJIOCTHOTO KOHTCKCTA BSaHMOHeﬁCTBHﬁ, BKJIrO4Yas
HU3MCPUTCIIbHYIO YCTAHOBKY U OKPYXAIOIIYH0 CPEAYy, UTO NPUHIUIINATIBHO MCHSCT NMMOAXOAbI
K aHaJIn3y U MOJACIIMPOBAHUIO CIIOKHBIX (1)PI3PILIGCKI/IX cHCTEM. Y CTaHOBUTE COOTBETCTBHUE
MCKAY KBAHTOBBIM SIBJICHHUCM U IMTPOABJICHUEM CUCTCMHOI'O IOAX0Ja B €0 MHTCPIPCTAILIUH.

SIBnenue

[IposiBieHNE CHCTEMHOTO MOIX0/1a

A O ekt TyHHETMPOBAHUS

1 | IloguépkuBaet, 4TO YacTUIA HE CYIIECTBYET
W30JIMPOBAHHO, & B3aUMOJICHCTBYET C
IIOTCHIUAJIbHBIM 6apLep0M KaK C 4aCTbHO
€JIMHOHN CHCTEMBI

b Hyanu3m BonHa—4acTUA 2 | Yka3bIBaeT Ha TO, 4TO MOBEACHUE 00BEKTA
3aBUCUT OT BCEU IKCIIEPUMEHTAIbHOU
YCTaHOBKU — CHCTEMBI «OOBEKT +
M3MEPUTEILHBIA TPUOOP»

B Komnnanc BonHoBo# @ynkumu | 3 | Tloka3pIBaeT, YTO pe3ysbTaT U3MEPEHUs




Tema

Kon n
¢opmyauposka
KOMIIETEHIINHU

HNuaukaTopsl
AOCTHKEHUS
KOMIIETeHIINHU

TecT mo Teme

OTIpeETNAETCS HE TOJIBKO COCTOSTHHUEM
00BEKTa, HO U B3aMO/ICHCTBHEM C
OKpY’KaroIIeH crcTeMoi (Ha0IrogaTenem)
r KsanrtoBsie unicna snextpoHa | 4 | OTpaxaioT yCTOMYUBYIO CTPYKTYpPY aTromMa
B aTOMeE KaK IIeJIOCTHOM CUCTEMBEI, T/Ie
SHEPTEeTUUECKHE YPOBHHU COTIACOBAHBI
MeXTy co0oi
OTBeT:
A b B r
Kitrou:
A b B r
1 2 3 4

Tema 7. Teopus
OTHOCHTCJIIbHOCTH

VYK-1. Cnocobexn
OCYILECTBIIAT
TIOUCK,
KPUTHYECKUN
aHaJIN3 U CHHTE3
nH}popMaIum,
MPUMEHSTh
CUCTEMHBII
MOJTXO/T TSt
penieHus
MOCTABJICHHBIX
3a7a4

NVYK-1.1. 3HaTh, Kak
OCYILECTBIIATh IIOUCK,
KPUTUYECKUN aHAIN3 U
CHHTe3 HH(popMauy,
MIPUMEHSATH CUCTEMHBIH
MIOAXOA JUIsl peLIEHUS
MOCTaBIICHHBIX 3314

3aoanus 3aKpuimozo0 muna Ha yCMAHO6AEHUE NOC1e006aMeNbHOCHI

Pacrnonokute B TIOrMUECKOi 1MOCIIEI0BATENBHOCTH 3TAlbl HAYYHOTO KPU3HCa,

MIPEAIISCTBOBABIIIETO CO3/IAHUIO CIielnaabHOU Teopun oTHocutensHOCTH (CTO),

OTpaXKAIOIIHUE MPOLECC KPUTUIECKOTO OCMBICIIEHUS KIaCCUYECKUX MPEACTAaBICHUN.

1. HecoBmecTMMOCTh ypaBHEHUIT MakcBesIa ¢ IPUHIIUIIOM OTHOCUTENBHOCTH [ anmuies.

2. TlombITKM criacTH KOHLEHIMIO 3dupa (Hanpumep, runotes3a Jlopena—Ouiypkepanbia).

3. OrpuuatenbHbIi pe3yapTar onbiTa MalikenbcoHa—Mopiu o 0OHAPYKEHHUIO «3(UPHOTO
BETpa».

4. @opmynupoBka DHHIITEHHOM ABYX noctynaroB CTO: mpuHIMIIA OTHOCUTEIHHOCTH U
MIOCTOSTHCTBA CKOPOCTH CBETA.

- | | | |

Kirtou:

(1 3 E [ 4 |

3aoanusn 3aKpblmo20 muna Ha yCmanoe/j1eHue nociedosameibHoCmu
VYcranoBure XPOHOJIOTO-JIOTUYCCKYHO IMMOCICAOBATCIBHOCTD KIIFOUCBBIX IIAroB B IEPEXOAC OT
CHCHHaﬂLHOﬁ K O6I.L[eﬁ TCOPUH OTHOCUTCIIBHOCTH, JCMOHCTPUPYIOIIHX IBOJJIIOLIUIO




Tema Kon n HNuaaukaropsl Tect o Teme
¢opmyauposka JAOCTUKEHUS
KOMIIeTeHIIMH KOMIIETeHIMH
¢u3nuecKoi KapTUHBI MUpPa Yepe3 KPUTUIECKUN aHAIN3 U CUHTE3.
1. Oco3nanune DiHMmMTetHOM orpanndeHHOCTH CTO (MmpuMeHnMa TOJIBKO B MHEPIIHATHHBIX
CHUCTEMAX).
2. DopMmynupoBKa NPUHIMIIA KBHUBAJCHTHOCTH (JIOKAJIbHASI HEPA3TUIUMOCTh TPaBUTALIUU
U YCKOPEHHS).
3. IlpumeHeHHe HEEBKIMIOBOH reoMmerpuu (reoMerpud Pumana) s ONMCaHUSA
HCKPUBJIEHHOTO MPOCTPAHCTBA-BPEMEHH.
4. Tlybnukauusi mOdHOM (QopMynHpoBKH oOmiei Teopun otHocuTenbHocTH (1915 T.) M
00BsICHEHHE aHOMAaIBHOTO CMEIIEHUS Tepurennst MepKypHsL.
o | | | |
Kirou:
[1 [2 3 [ 4 |
Tema 8. YK-1. Ciocoben | UYK-1.1. 3Hath, kak 3aoanus KOMOUHUPOBAHHO20 MUNA, RPEONOaAzalOUiUe 8b100P 00HO20 NPAGUILHO20
Konnenmun OCYIIECTBIIST OCYILIECTBIISITH MIOUCK, omeema u3 nPeonOHCeHHbIX
caMOOpraHm3aly | MOUCK, KPUTHYECKUH aHATN3 U Kakoli u3 nepedyrcieHHbIX TPUHIIUIIOB JISKUT B OCHOBE CHHEPTETHUYECKOTO ITOAX0/a K
u. CHHepreTuka. | KpUTHYECKHN cuHTe3 HH(popMaIuy, W3YUYCHHIO CIIOKHBIX CUCTEM M HanOoJiee TOIHO OTPAKAET CYTh CUCTEMHOTO MBIIIIIICHHUS ?
OOmias Hay4Has aHaJIN3 ¥ CHHTE3 | MPUMEHSATh CUCTEMHBIN A) TlpuHIUI JeTepMUHUPOBAHHOH MPENICKA3yeMOCTH BCEX MPOIIECCOB
KapTHHA MUpPa nHpOPMAITUH, MTOJIXOJT ISl pEIIeHUS b) [IpuaMn MTMHEHHON MPUYUHHOCTH «OJHH BXOJ] — OJHH BBIXO/»
HPUMEHSATh IIOCTABJICHHBIX 3a1a4 B) IlpuHIMn 1eI0CTHOCTH: CBOWCTBA CUCTEMBI HE CBOJSTCS K CYMME CBOMCTB €€ yacTen
CUCTEMHBII I') I[IpuHIMT TOTHOM M30JSAIMK CUCTEMBI OT BHEIIHEH Cpebl
TTOJTXOJT JITISt Bribepute oMH paBUIBHBIN OTBET, IOYEMY HMEHHO OH JIEMOHCTPHPYET IPUMEHEHHE
peteHus CHUCTEMHOTO TI0IX0/Ia B aHAJTN3€ CAaMOOPTaHU3YIOIIUXCS CUCTEM.
MOCTaBJIEHHBIX Otget: B
3a1a4 O6ocHoBanus: CHHEPreTHKa U3y4YaeT, KaK U3 Xaoca B OTKPBITHIX HEPABHOBECHBIX CUCTEMax

BO3HMKAET MOPAJOK Onaroapsi B3auMOAEHCTBHIO MHOXKECTBA 31eMeHTOB. [Ipu 3TOM HOBOE
Ka4decTBO (CTPYKTYpa, PUTM, MATTEPH) BO3HUKAET TOJIHKO HA YPOBHE CHCTEMBI B IIEJIOM U HE
MOJKET OBITh BEIBEZICHO M3 CBOMCTB OTAEIHHBIX KOMIIOHEHTOB. DTO U €CTh MPOSIBIICHUE
MIPUHIMIA LEJIOCTHOCTH — KIIFOUYEBOI0 3JIEMEHTA CUCTEMHOTI'O ITOAX0/1a, II03BOJISIOIIETO
MOHUMATh ¥ MOJIJIMPOBATD CJIOKHBIE MPOLIECCH CAMOOPTraHU3aLUH B IPUPOAE, OOILIECTBE U
TEXHUKE.




Tema

Kon n
¢opmyauposka
KOMIIETEHIINHU

HNuaukaTopsl
AOCTHKEHUS
KOMIIETeHIINHU

TecT mo Teme

3aoanus KOMOUHUPOBAHHO20 MUNA, RPEONOAAZAIOUUE GbIOOP 0OHO20 RPAGUTILHOZO0
omeema u3 nPeonoHceHHbIX

Kakoe u3 crneayromux yTBepaeHU HanOoJiee TOYHO OTPaKAET PONIb QUIYKTyaluid B
MIpOLIECCE CAaMOOPTraHU3aIK ¢ TOYKU 3pEHHs CUCTEMHOT0 moaxoa’?

A) OnyKTyanuy BCeraa pa3pyliaroT MOPsAAO0K U MPENSTCTBYIOT yCTOWYNBOMY Pa3BUTHIO
CUCTEMBI

Bb) ®nykTyanun — 3T0 city4aiiHble OTKIOHEHHMsI, HE MMEIOIUe 3HAUE€HUS IS 3BOJTIOLNU
CUCTEMBI

B) Bpanu ot paBHOBecHs Maible (UIyKTyallud MOTYT yCHUJIMBAThLCS U 3aIlyCKaTh MEPEXo.
CHCTEMBI K HOBOMY YIIOPSIIOYEHHOMY COCTOSIHUIO

I') ®nykTyanuu 1efcTBYIOT TOJIBKO HA MUKPOYPOBHE U HE BIHSAIOT HA MaKpOIIOBECHHE
CUCTEMBI

BribepuTe 01MH IPaBUIIBHBINA OTBET, KAK 3TO CBSI3aHO C BO3MOKHOCTBIO YIPABICHUSI WK
IIPOTHO3UPOBAHUS TIOBEICHUS CIOKHBIX CUCTEM Yepe3 CUCTEMHBIN IIOIXOI.

OtseT: B

Ob6ocHoBanus: CUCTEMHBIH [TOIX0A B CHHEPIeTHKE pacCMaTpUBaeT QUIyKTyalluy He Kak
IIOMEXY, a KaK MOTEHI[UAJIbHBIN UICTOYHUK HOBU3HBI. B HEPABHOBECHBIX YCIOBUSIX
(HanpuMep, NPY NPUTOKE SHEPTUH WM BEIECTBA) CUCTEMA CTAHOBUTCS YyBCTBUTEIILHON K
MaJIbIM BO3MYILEHHSIM, M OJHa U3 QIIyKTyallMidi MOXeT ObITh «0TOOpaHa» U yCHUJICHHA,
MPUBOJS K KAUECTBEHHOMY CKauKy — HOBOM CTpyKType (Harpumep, KOHBEKIIMOHHBIM
siuelikam benapa). 3To mo3BOJIIET HE TOJBKO MMOHUMAaTh, HO U IIeJICHANIPABICHHO BIUAThH Ha
PasBUTHE CIOXKHBIX CHCTEM, UCIIOJIb3YsI MOMEHTHI HEyCTOWYMBOCTH (TOUKM Onudypranmn),
YTO SIBJIAECTCSA NPAKTHYECKUM TPUMEHEHUEM CUCTEMHOI'O MBIIUICHHS.

Tema 9. OOmas
KapTHUHA
Bcenennoi.
DBOJIIOINS 3BE3I.
Kocmomornuecku
€ MOJICIIN
Bcenennoii.
Bonpuioii B3peIB
U JalbHEHIas
SBOJIFOLIHS

YK-1. Ciocoben
OCYILECTBIIATH
MTOHCK,
KPUTHYECKUI
aHaJIN3 U CHHTE3
uHdopmanum,
MIPUMEHSTH
CUCTEMHBII
MOJIXOJT ATIst
peieHus

NYK-1.1. 3HaTh, Kak
OCYILIECTBIISITH TIOUCK,
KPUTUYECKUN aHAIN3 U
cuHTe3 nH(popmanumy,
MIPUMEHSATH CUCTEMHBIH
MOIXOJ U1 peIIeHUs
MOCTABJICHHBIX 33144

3a0anus KOMOUHUPOBAHHO20 MUNA, NPEONOIAZAIOUUE 6bIOOP HECKONbKUX OMEEHO6 U3
npeosoHceHHbIX

Kakwue 13 nmepednciieHHbIX MOJIOKEHNN OTPaXKaroT IPUMEHEHHE CUCTEMHOTO MOAX0a PU
W3YYEHUH 3BOJIOINH 3BE3/?

A) PaccmoTpenue 3Be3/Ibl KaK OTKPBITOH TePMOJIMHAMUYECKOW CUCTEMbI, 0OMEHHBAIOIIICHCS
SHEPruei ¢ OKpyKarouiei cpeaoi

b) Ananu3 ToIpKO Macchl 3Be37bl, HTHOPUPYS €€ XMMHYECKUI COCTaB U BO3PacT

B) Yuér B3auMocBsI3u MEXAy BHYTPEHHUMH TPOIlecCaMu (TEPMOSIEPHBIE PEAKIIHH,
IrpaBUTALIMOHHOE CKaTHE) U BHELTHUMU MPOSBICHUSAMH (CBETUMOCTb, CIIEKTP, Pa3Mep)

I') IlpencraBienne o0 3B€3/i€ KAK O CTATUYHOM, HEM3MEHHOM OOBEKTe




Tema Kon n HNuaaukaropsl Tect o Teme
¢opmyauposka JAOCTUKEHUS
KOMIIeTeHIINH KOMIIeTeHIINH
Bcenennoii IIOCTABJICHHBIX 1) MonenupoBaHue KH3HSCHHOTO IMKJIA 3BE3]bI KaK TOCIICI0BATCILHOCTH YCTOHYHUBBIX U
3a71aq HEYCTOWYUBBIX COCTOSIHUM, 3aBUCSIIMX OT HAYaIbHBIX YCIOBHUI

[Tocne BBIOOpa OTBETOB, Kak UMEHHO BHIOpaHHBIE BAMHU TIOJIOKEHHS IEMOHCTPHPYIOT
CHUCTEMHBIH MOJIX0/ — TO €CTh PACCMOTPEHHE 3BE3/IbI KK LEIOCTHOH, AMHAMUYHOHN U
B3aUMOCBSI3aHHOH CHCTEMBI.

OrtBeTthl: A, B, []

O6ocHoBaams: CHCTEMHBIH MTOAXO/ IPEIIoiaracT aHaaIu3 00beKTa Kak I1eJI0CTHOM,
JIUHAMUYHOMN CUCTEMBI, HAXOISIIEICS BO B3aUMOJEHCTBUM C OKPYKAIOUIEH CpeAon U
obnanaromeil BHyTPEHHUMH CBSI3SIMH.

— A: 3Be3nia — OTKpHITast CUCTEMa, U3TYJaroIast YSHEPTHUIO U Tepsrolas Maccy (Hampumep,
yepes 3BE3/AHBII BeTep), UTO BIUSAET Ha €€ SBONIOLHIO.

— B: H3menenus B sipe (HanpuMep, ucuepriaHue BOJOPOa) HAPSIMYIO BIHSIOT Ha
CBETUMOCTH, TEMIIEPATYPY U Pa3Mep — 3TO MPOSIBIICHUE BHYTPEHHEH B3aNMOCBI3aHHOCTH
MOJICUCTEM.

— J: ’KuzHeHHbIi yTh 3Be3/1bI (OT TYMaHHOCTH 70 O€JI0T0 KapiinKa, HEHTPOHHOH 3BE3/IbI
WK YEPHON JBIPHI) MOAETUPYETCS KaK IMOCIIEA0BaTENBHOCTD (pa3, T/Ie Kaxaas CTaaus
ompezenseTcs OATaHCOM CHII U TTapaMeTpaMu TPEeABLAYIIed — MPU3HAK CHCTEMHOMN
JOAHAMUKH.

3adanus KOMOUHUPOBAHHO20 MUNA, RPEONOIAzalouiie 8blO0P HECKOIbKUX OMEEen o6 U3
HPeON0HCEHHBIX

Kakue 3 cienyrommx 3JeMeHTOB KOCMOJIOTHYECKOU MoJ1eH «bobInoil B3phIBY
CBHJICTEIIBCTBYIOT O MIPUMEHEHUH CHCTEMHOTO MTOAX0/1a K TOHUMaHuI0 BcenenHoi kak
€JIMHOTO 11eJI0oro?

A) IlpencraBnenue o BeeneHHON Kak 0 COBOKYITHOCTH HE3aBUCUMBIX TAIAKTHK 0e3 o01ei
HUCTOPUH

b) Ucnonp3oBanue eqMHON BPEMEHHOM IITKAJTBI JIJIS1 OTIMCAHUS DBOJTIOINH Beell BeeneHHoi
— OT IUIAaHKOBCKOH 3ITOXM 40 HACTOSIIEr0 MOMEHTA

B) Yuér B3auMocBsI3u MEXKIY pacUIMpEeHUEM IMPOCTPAHCTBA, TEMIIEPATYPOI PEIIMKTOBOTO
M3Iy4YeHHs 1 00pa30BaHUEM XHUMHUYECKHX DJIEMEHTOB

I') Otka3 oT momncka o0IMKX 3aKOHOMEPHOCTEH B TIOJIE3Y ONMMCAHMSI TOIHKO JIOKATBEHBIX
ACTPOHOMUYECKHX SBICHUN

J1) MHTepripeTanys peTuKTOBOTO U3IYYEeHUs KaK CUCTEMHOTO «CJIEJ[ay PAHHETO TOPSYero




Tema Kon n HNuaaukaropsl Tect o Teme
¢opmyauposka JAOCTUKEHUS
KOMIIeTeHIIM U KOMIIeTeHIIM U
cocTosiHUs BeeneHHoM, MoATBEp K IAOLIETO €€ IIETOCTHYIO SBOTIOINIO
YKaxure, Kak KaXIblii 13 BBIOPAHHBIX 3JIEMEHTOB OTPa)KaeT IIPUHLMIIBI CUCTEMHOCTH:
LEJIOCTHOCTh, HEPAPXUIO, B3aUMOCBSI3b KOMIIOHEHTOB, JMHAMHUYECKYIO BOJIOLHUIO.
OrteeTsl: b, B, /]
Ob6ocHoBanus: CUCTEMHBIH TOJIX0 K KOCMOJIOTHH paccMaTpuBaeT BeeneHHyIo Kak eInHYI0
Pa3sBUBAIOLLYIOCSA CHCTEMY C OOIIEH UCTOPHEN M B3aUMOCBSA3aHHBIMH IIPOLIECCAMH.
— b: Enunast BpeMeHHas 1IKaja [03BOJISIET CHHXPOHU3UPOBATH COOBITHSA (HYKJICGOCHHTES,
pexoMOuHaIMs, POPMHUPOBAHHUE CTPYKTYP), YTO HEBO3MOKHO 0€3 IeIOCTHOTO B3I,
— B: TeMnepatypa, pacliMpeHUEe U XUMHUYECKHM COCTaB — 3TO B3aUMO3aBUCUMBIE
napamMeTpbl, H3MEHSIOIINECS COINIACOBAHHO; UX COBMECTHBIIN aHAJIN3 — IIPHU3HAK
CHUCTEMHOI'0 MOJIEIMPOBAHUSI.
— J1: PenukTOBOE M3Iy4YeHHE — ATO TI00aJIbHOE CBOMCTBO BCeeHHOM, COXpaHuBIIEe
UHPOPMALHUIO 0 €€ paHHEM COCTOSHHH, YTO IOATBEPKAAET €€ HCTOPHUECKYIO M (PU3NUECKYIO
L[EIOCTHOCTb.
Tema 10. VYK-1. Cnocoben | UVK-1.1. 3uars, kak 3adanus OMKpuIMO20 MURA C PA3BEPHYMBIM OHEEHIOM.
[Inanerapusie OCYILECTBIIATh OCYIIECTBIISTH MOUCK, Kakue nnanerapHbie yclioBHs Ha paHHel 3emiie criocoOCTBOBAI BOSHUKHOBEHUIO KU3HH, U
MPEATOCHUIKA TIOUCK, KPUTUYECKUN aHAIU3 U T/Ie MOKHO HAalTH JJOCTOBEpHBIE HAyYHBIE JaHHBIE 00 3TUX YCIOBUAX?
3apOXKICHHUSA U KPUTHYECKUI CHHTe3 HH(popMauy, Ortser:
Pa3BUTUA KHU3HU. aHaJIN3 U CUHTE3 IIPUMCHSATDH CUCTEMHBIN KaroueBbiMu IJTAaHCTApHBIMU MPEATIOCBIJIKAMHU 3aPOXKICHUA )KU3HU Ha 3emie ObLIN: HATHYNE
CTpyKTypHBIE nH}opMaIum, MOAXOM IJIsL PELIEHUS JKUJIKOH BOJIbI (671aroapsi oNTUMalIbHOMY paccTosiHUIO 0T CollHIa U aTMoc(epHOMY
YPOBHH >KHBOH MPUMEHSTh MOCTaBJICHHBIX 33/1a4 JIaBJICHUIO), CTAOMIIBHBIA SHEPreTHYECKUN ITOTOK (COTHEUHOE U3IyUeHUE, Fe0TepMalIbHas
MaTepHH CHCTEMHBIH SHEPTrusi, MOJTHUHM ), BOCCTAaHOBUTEIbHAs aTMoc(epa (0e3 cBOOOAHOr0 KUCIOpOaa, UTO
TOJTXO/T TSt MO3BOJISIIIO CHHTE3UPOBAThCA OPTaHUYECKUM MOJIEKYJIaM) U T€0JIOTHYeCKast aKTHBHOCTD
peleHus (obecneunBaBIas KPyroBopoT BewecTs). JlocToBepHy0 HHGOPMALIUIO 00 ATHX YCIOBUAX
MOCTABJIEHHBIX MO’KHO HaWTH B HAYYHBIX HCTOYHUKAX: yUeOHUKAX MO aCTPOOHOIOTHH U NTAJICOHTOJIOT U,
3a1a4 pelieH3upyeMbIX JKypHanax (Hanpumep, Nature, Astrobiology), 6azax nanasix NASA 1o

SK30IUIaHETaM U IPOUCXOXKACHUIO )KU3HU, a TAK)KE B MaT€pUaax UCCIEI0BAaHUN 10
JPEBHUM FOPHBIM NOPOAaM (LIMPKOHAM BO3pacToM Oojiee 4 MIIpI JIET) U MOJIEJIUPOBAHUIO
panHeii atMmochepsl. Y MEHHE HaXOIUTh TaKHe NCTOYHUKH — OCHOBA HAYYHOTO TIOMCKA.

3adanus omKkpeImozo muna ¢ pazeepHymovim Oneemom.




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

Kak cTpykTypHBIE YPOBHH KMBOI MaTepHH (OT MOJIEKYJISIPHOTO 10 OHOC(HEpHOTO0)
JEMOHCTPHUPYIOT IPUHLIUI HEPAPXUUECKON OpPraHU3aliy, 1 KaKyI0 POJb UIPACT MIOUCK
MEXIUCHUIUTUHAPHON HHPOPMALIUK IIPU UX U3YUECHUH?

Ortger:

JKuBast MaTepusi opraHn30BaHa HEPAPXUUECKU: KKIBI YpPOBEHBb (MOJEKYIIBl — KIETKH —
TKaHU — OPTaHbl — OPTaHMU3MBI — TMOMYJISIIIHA — dKOCUCTEMBI — Onocdepa) obnamaet
HOBBIMH CBOWCTBAaMH, HE CBOAUMBIMU K MPEIBIAYIIEMY, HO IIPH 3TOM 3aBHCUT OT HETO.
Hanpumep, GyHKIHOHUPOBaHKE KIETKH HEBO3MOXKHO 0€3 OMOXMMUYECKUX PeaKluii, a
sKocucTeMa — 0e3 B3aMMOICUCTBHUS OPTaHU3MOB. [[J1si MOHMMaHUs 3TOM HepapXun
TpeOyeTcs MeXIUCITUTUIMHAPHBIA TOUCK HH()OPMAITNU: MOJIEKYJISIpHAsT OHOIOTHS OOBACHSIET
MPOIIECCHl BHYTPH KJIETKH, (PU3HUOTOTHI — paboTy OpraHoB, IKOJOTHS — CBS3U MEKIY
BUIaMH, a TEOXHUMHUS M KIIMMATOJIOTHsI — YCJIOBHSI Ha ypoBHE Ouochepsl. Hanéxubie nannbie
MOYKHO TIOJIyYUTh U3 UHTEIPUPOBAHHBIX HAYYHBIX PECYPCOB, TAKUX KaK SHIUKIIONEANN
(Britannica, Scholarpedia), 6a3e1 PubMed, yaeOHbIe Kypchl Ha miaTdopmax Coursera Wiu
edX, a Taxxe opuIHAIbHBIC CAThl HAYYHBIX MHCTHTYTOB (Hampumep, PAH, NASA
Astrobiology Institute). OTo moguepkuBaeT, 9T0 3PPEKTUBHBIN TONCK WHPOPMAINH — KITFOT
K [IEJIOCTHOMY HOHMMAaHHIO JKU3HH.

Kpumepuu OUEeHUBAHUA MeCcmoe6020 3a0aHuA:

Onenka Kpurtepun onenuBanns
OTJIMYHO ot 90 1o 100 % npaBuIBLHO BBHIMOIHEHHBIX 3a/IaHUN
XOpo1Io ot 70 10 89 % npaBUILHO BHIMIOJHEHHBIX 3aJaHUI
YAOBJIETBOPHUTEIbHO oT 50 10 69 % npaBUIBLHO BBIIIOJHEHHBIX 3aJaHUN
HEY0BJIeTBOPUTEJLHO | MeHee 50 % npaBUIIbHO BBHIOJHEHHBIX 3aaHUN

4.2 TUMTOBBIE MNPAKTUYECKUE 3AJAHUSA
[TpakTyeckue 3aJaHust TOJHKHBI OTpaXaTh YMEHHE 00y4aroIerocsi HpUMEHITh OCBAaUBAEMYIO KOMIIETEHIIMIO B MMPAKTHUECKUX CUTYAIUSIX U IPU
pELIEHUHU IPOU3BOJICTBEHHBIX 3a/]1a4.

Tema Kon u Nuaukaropsl 3amanus K NPaAKTHYECKOMY 3aHATHIO
¢GopmyupoBka JAOCTUKEHUS
KOMIIETCHIIUH KOMIIETCHIIUH
Tema 5. Hauano VYK-1. Cnocoben | UYK-1.2. Ymerts Ilpakmuueckoe 3a0anue 1.
KpylICHHUA OCYLICCTBIIATH KJIACCU(UIIMPOBATH (hAKTHI, [IpouwraiitTe qBa yTBEPIKICHHS:




Tema Koa n HNupukatopbl 3aganus K NpaKTHYECKOMY 3aHSITHIO

¢opmyauposka JAOCTUKEHUS

KOMIIeTeHIIM U KOMIIeTeHIIM U
MEXaHHCTUYECKO | MOMCK, uHTepnperanuy, oueHku B | 1. «B 1865 romy Jlxkeiimc Knepk MakcBenn omyOiauKoBan CHCTEMY YypaBHEHUH,
1 KapTUHBI MUPA. | KPUTHYECKHIA OTKPBITBIX U OIHCHIBAIOIINX JIEKTPOMArHUTHOE TIOJIEY.
IloneBas KapTUHa | gHaJu3 U CHHTE3 CHEeLUaAIU3UPOBAHHBIX 2. «TCOpI/IH MoJNs — BeJIWYalIlIee JOCTIDKCHHE YEIOBEUSCKOTO pa3syma, IMOJHOCTBIO
MHupa uH(pOpMAIHH, MCTOYHHKAX HHpOPMALINH M3MEHUBIIEE Hallle TOHUMAaHUE PEeaTbHOCTHY.

IIPHMEHSTD Onpenennre, Kakoe U3 yTBEPKACHUH ABIsIETCS (PAKTOM, a KAKOE — OLICHKOW. YKaXHUTe, B

CHCTEMHBI KaKOM THUIIE HCTOYHHUKA (OTKPBITOM HJIH CIEIIMATU3UPOBAHHOM) BbI CKOpEE BCEro Hailnére

HOXOM IS KKI0€ U3 HUX, U [TOYEMY.

peleHus

Otset: Y1Bepxaenue 1 — axt (moaTBEpkKAACTCS NCTOPUISCKUME JOKYMEHTaAMH U
Z:;;?BHGHHHX Hay4YHBIMHU MTyOJIMKANKASMH ); €T0 MOXKHO HalTH KaK B OTKPBITHIX (Harpumep, Bukumnenus),

TaK ¥ B CHEIUAIN3UPOBAHHBIX HCTOYHUKAX (YICOHUKH (DU3HUKHU, APXUBBI).

YTBepkIeHHE 2 — OIIeHKa (BbIpakaeT CyObeKTHBHOE MHEHHE O 3HAYMMOCTH TEOPHH); Yalle
BCTPEYAETCSI B OTKPBITHIX UCTOUHHUKAX (IIOMYJISIPHBIE CTaThH, OJIOTH), peskKe — B HAyYHBIX
pabotax, T1e MpearnouTeHne OTAAETCS HeUTpaIbHOI GopMyIHpOBKE.

IIpakmuueckoe 3a0anue 2.

B o1HOM rcTOYHHKE CKa3aHO: « DIMEKTPOMArHUTHOE TI0JIe — 3TO (PU3UUECKas peabHOCTh, HE
CBOJUMAas K ABWKCHUIO YACTHID.

B apyrom: «Ilone — ynoOHas MaTemaTtuueckasi MOJIENb, HO HICTUHHAS IPUPOJA
B3aMMOJCHCTBUN OCTAETCS HEU3BECTHOWY.

Onpenennre, KaKoe U3 yTBEPKACHUH MTPeICTaBIsIeT HHTEPIPETAIMIO B paMKaX TOJIEBOH
KapTHHBI MHUpPa, @ KAKOE — AIbTEPHATHBHYIO (MEXaHUCTHYECKYIO) HHTepHpeTanuio. B kakom
THUTIE UCTOYHUKOB (OTKPBITHIX HITH CIICIHATH3UPOBAHHBIX) KaXK1ast U3 3TUX MO3UIHHA OyaeT
npejcTaBieHa 000CHOBaHHE.

Ortger: IlepBoe yTBepx)IeHIE — MHTEPIPETALNS B paMKax IMOJIEBOW KapTUHBI MUpPa
(mpU3HAET MOJIe KaK caMOCTOATENbHYIO (JOPMY MaTepuH); OHO 00OCHOBAHHO MPEACTABIEHO B
CHENUATN3NPOBAHHBIX HCTOYHUKAX (YUYEOHHUKH MO TEOPETHUECKON QU3HKeE, pabOTHI 10
¢dmrocopun HayKn).

Bropoe — MexaHucTHUECKasi MHTepHpeTanus (CBOIUT BCE K YAaCTUIAM U CKEIITHYECKH
OTHOCHUTCSI K PEaIbHOCTH TI0JI51); MOYKET BCTPEYATHCS B OTKPBITHIX UCTOYHUKAX HITH
HUCTOPUYECKUX TEKCTaX, HO B COBPEMEHHBIX HayYHBIX Pab0OTaxX CUMTAETCSI yCTapeBIIeH.

Tema 6. VYK-1. Cnocoben | UYK-1.2. Ymers Pacuemnas 3a0aua 1:
KBanrtoBsie OCYIIECTBIISTH KITacCU(UIMPOBATh (PaKThI, | Y CIOBHE:




Tema Koa n HNupukatopbl 3agaHus K NPaAKTHYECKOMY 3aHATHIO
¢opmyauposka JAOCTUKEHUS
KOMIIeTeHIIM U KOMIIeTeHIIM U

MIpeICTaBICHUS. TIOUCK, MHTEPIPETALUK, OLEHKU B | OLEeHHTE JIMHY BOJIHBI e Bpoiis 31eKTpoHa, IBHKYIIErocs o CKopocThio v=2,2-10° m/c
[Tpupona KPUTUYECKHUN OTKPBITHIX U Ucnone3yiite 3Hauenue nocrosuuoi [nanka h=6,63-107**x\cdotpc u Maccy anekrpona
MHKPOMHPA AHAJIN3 ¥ CHHTE3 | CHEHHATU3MPOBAHHBIX me=9,11-10'kr

uH}pOpMaIIH, UCcTOYHMKAX MHpopManuu | Pacder:

IPHMEHSATh ®opMyna JIUHBI BOIHBI A bpois:

CHCTEMHBII A= L

TOIX O JJISt mv

petterHi [Hoacrasnsiem:

::;;jme““x 2=6,63-107*/ 9,11-103-2,2:10° ~ 6,63 / 20,042:10° = 3,3-10 "M = 0,33um

OtBet: A~0,33aM

Pacuemnasn 3aoaua 2:

DHeprus (OTOHA KPaCHOTO CBETA C UTMHOW BOHBI A=650HM

hc.
onpexenseTcs mo Gopmyne E= 7

Paccuwuraiite sHepruio (oTOHa B IKOYIAX, Hcnonb3ys ¢=3,00-108m/c
¢=3,00-10%m/c, h=6,63-10—-34Ix\cdotpc

h=6,63-10"**Il:x\cdotpc.

Pacuér:

E=6,63-104-3,00-108/ 650-10° = 1,989-107>° / 6,5-10 "= 3,06-10 "I
Ortser: E=3,06-10 " J:x

Tema 7. Teopus
OTHOCHTCIIbHOCTH

YK-1. Cnoco6ex
OCYILECTBIISTH
MTOUCK,
KPUTHYECKHUN
aHaJIN3 U CUHTE3
nH(popMaIuy,
MIPUMEHATh

NYK-1.2. Ymerts
KJaccupUIMpPOBaTh HaKTHI,
MHTEPIIPETALNH, OLICHKH B
OTKPBITBIX U
CIEeIMANTN3UPOBAHHBIX
UCTOYHUKAX UHPOpMAIIH

Pacuemnas 3a0aua 1.

Bb1 Hanuw 1Ba yTBEpKACHUS O PEISTHBUCTCKOM 3 (eKTe 3aMeITICHIs] BpEeMEHU:

1. B crathe Ha MOMmMyJIIPHOM HAayYHO-TIOMYJISIPHOM caiite: «EciM KOCMOHAaBT IMOJETHUT CO
ckopocthio 90% oT ckopocTH cBeTa, TO 3a 1 Tom mys Hero Ha 3emiie mpoiaéT oxkoio 2,3
JeT.

2. B yueGHuKe 1o TeopeTHueckoit pusuke (aBTop — naypeat HoOeneBckoii mpemun):

«Ipu cxopoctu v=0,9c pensruBuctckuii ¢akrop Jlopenua y~2,294, cienoBaTelbHO,
WHTEpBaJ BpPEMEHM B HEMOJABIKHOW cucteme orcuéra B 2,294 pasza OGomblie




Tema Koa n HHaMKATOPDI 3aJaHusl K NPAKTHYECKOMY 3aHSITHIO

¢opmyauposka JAOCTUKEHUS
KOMIIETEeHIINH KOMIIETEeHIIHH

CHCTEMHBIH COOCTBEHHOTO BPEMEHH JIBHKYIIIETOCST HAOIIOIaTENsD».
MOIXO. IS Bamma 3agaua:
PCTICHMA a) IIpoBepbTe pacuéT ¢ MOMOIIBIO GOPMYIEl Y = 1
IIOCTABIICHHBIX 1—V2 /CZ
3a1a4 \

6) Onenure, Kakol U3 HCTOYHUKOB MIPEIOCTABIISET Oosiee HAAEKHYI0 HHPOPMAIUIO U
IIOYEMY.

B) YKaXWTe, B KaKUX CIy4asX JIOMYyCTHMO HCIOJb30BaTh JAHHBIE U3 OTKPBITHIX
MCTOYHUKOB, a KOTria — 00s3aTeNIbHO 00palaThes K CeUaTIn3uPOBAHHBIM.

OtBeT

a) [IpoBepka pacuéra:

IToncraBum v=0,9¢

1 1 __ 1 __ 1t _ 1
V= Tiove - Jico?  Ji-(08)? V0,19 0,4359

CrnenoBarenbHO, €ciaM y KocMOHaBTa npowén 1 roa, Ha 3emuie npoitaér y-1=2,294
roja — TO €cTh okoJio 2,3 net. Pacu€r BepeH.

0) O1eHKa UCTOYHUKOB:

O06a HCTOYHWKA MAIOT YHCJICHHO NPABWIBHBIA Pe3yabTaT, HO pas3IdvyaloTCs II0
HaAEKHOCTH U TIyOWHE MpeCTaBlIeHus HHPOpMAIUH.

— HayuyHo-nomynsipHbelii CaT —  OTKPBITBIA HMCTOYHUK: OH  YIPOLIAET
(bOopMyIUPOBKY, HE MPUBOAUT (OpMyITy, HE YyKa3bIBa€T TOYHOCTH U MOXKET
Co/iepaTh HETOYHOCTH B JApyrux Temax. [loaxoauT uisi mepBOHAYAIBHOTO
3HAKOMCTBA.

— VY4eOHHK 10 TEOpEeTHUECKOW (QU3NKE — CHEIUATU3UPOBAHHBIN HCTOYHHUK:
COEPXKUT TOYHOE 3HAUYEHHE, HCIOJIb3YEeT KOPPEKTHYIO TEPMHUHOJIOTHIO
(«cobctBeHHOE Bpemsi», «hakTop JlopeHiia»), OCHOBaH Ha CTPOTOM BBHIBOJE.
Takoil HMCTOYHHMK TPEANOUYTHTENEH MJisi Y4€Obl, HCCICTOBAHMA M TOYHBIX
pacuéToB.

B) Korzaa uto nucnonbs3oBarh:

— OTKpBITBIE MCTOYHUKH JIOMYCTUMBI JJIS TOJY4YEHHUs OOIIero MpeACcTaBICHUS,

~2,294




Tema

Kon n
¢opmyauposka
KOMIIETEHIINHU

HNuaukaTopsl
AOCTHKEHUS
KOMIIETeHIINHU

3aganus K NpaKTHYECKOMY 3aHSITHIO

MOJTOTOBKU MPE3EHTALMNA UIH OBICTPOTO 03HAKOMIICHHUS.

— Crenuanu3upoBaHHble UCTOYHUKH (Y4eOHMKH, MOHOTpaduu, peneH3upyemble
KypHaJbl, cipaBouyHuku Tna NIST unm arXiv) o0s3aTeNbHBI IPU BBITTOJIHCHUH
pacyéToB, HAMMCAaHUHM HAYYHBIX paboT, MOATOTOBKE K K3aMEHaM 10 (pu3uke mim
WHXEHEPHBIX MPOEKTOB, I7I€ BaKHA TOYHOCTh 1 0OOCHOBAaHHOCTb.

Pacuemmnasn 3aoaua 2.

Kocmudeckwnii kopaOiib ABMKETCS CO CKOPOCThI0 v=0.6¢

(rme ¢ — ckopocTh cBeta). Habmogarens Ha 3emie m3MepseT, YTO Yachl Ha Kopadiie uayT
MeaseHHee. Bo ckonbko pa3 3ameansercs BpeMs Ha kopabiie o CpaBHEHHUIO C 36MHBIM?
Pemenue:

Hcnonb3yem hopMyiy pesIiTUBHCTCKOTO 3aMEIJICHUS] BpPEMEHU:

At0

1Y
C2

MecTo 151 opMyJbL.

At =

I'me, A 1o - coGeTBenHOE Bpemst Ha kopabiie, A t— Bpems 1o 3eMHbIM qacam
Moncrapum V = 0,6 C.

J1—(06)2=+/1-0.36=0.64=0.8.

3HAYUT,

L% 1 25 A 1
0.8

Otser: Bpemst Ha kopabie unet B 1,25 paza Meyiennee, 4ueM Ha 3emiie.

At =

Tema 8.
Konnenmmu
CaMOOpraHu3anu
n. CuHepreTHka.

YK-1. Criocoben
OCYILECTBIISTH
MIOUCK,
KPUTHYECKHUN

NYK-1.2. YmeTh
KJaccu(pUIMpOBaTh HaKTHI,
MHTEPIIPETALNH, OLICHKH B
OTKPBITBIX U

Ilpakmuueckoe 3a0anue 1.
[Ipouwnraiite yrBepxkaenne: «IIpu oxnmaxaenuu Boas! 10 0 °C MOJIEKyIbI BHE3AITHO
00pa3yIoT yIOpsAA0YEHHYIO0 KPUCTAUTHYECKYIO CTPYKTYPY — JEI».




Tema Kon u HNuaukaTopsl 3agaHus K NPaAaKTHYECKOMY 3aHATHIO
¢opmyauposka JAOCTUKEHUS
KOMIIETEHIIN T KOMIIETEHITN T
OOmas Hay4Has aHAJIM3 U CUHTE3 | CHCIHAIN3UPOBAHHBIX Onpenenure, sIBJISETCS JIM 3TO (PaKTOM, HHTEPIPETAIIMCH WM IPUMEPOM CaMOOPTaHU3aIlUH.
KapTHHA MUpa nH(popMaIuy, ucrounukax uapopmanuu | OTBeT:
HPUMEHSTh 910 — ¢akT (HabmogaemMoe (U3NIECKOE SIBIICHNE) M OJHOBPEMEHHO TIPHIMED
CHCTEeMHEII caMOOpraHU3alliK, TaK KaK yIopsI0uYeHHas CTPYKTypa BO3HUKAET CIIOHTAHHO 0€3 BHEIIHETO
OAXO LTS YIpaBICHHS IIPU MIEPEX0JIC YepPe3 KPUTUIESCKYI0 TOUKY ((a3oBbIil mepexon).
peuieHus
MTOCTaBIICHHBIX
saxad IIpakmuueckoe 3a0anue 2.

PaccmoTpute cutyanuio: «B mpobupke ¢ pacTBOPOM XUMHUECKHX PEarcHTOB MPH
onpeeNIEHHBIX YCIOBUSIX BOSHUKAIOT YCTOHUMBBIC IIBETOBBIC BOJIHBI (HAIPUMED, PEAKIIUs
BenoycoBa—KaOGoTHHCKOTO).

KrnaccudummpyiTe 3T0 sBICHHUE:

a) KaK (axT,

0) KaK MPOSIBJIICHUE CHHEPTETHKH,

B) KaK HapyILICHNUE 3aKOHOB TEPMOJINHAMHKH.

OtBeT:

[TpaBuibHBIC KTACCH(PHUKAITUH:

a) @akT — SIBJICHUE IKCIIEPUMEHTAIBHO HA0II0/1aeMO;

0) [IposiBeHHE CHHEPTETUKH — BO3HUKHOBEHHE YIOPSIOUYSCHHON CTPYKTYPBI B OTKPBITON
HEPaBHOBECHOM CHUCTEME 3a CYET KOOTIEPATUBHOTO B3aUMOICUCTBHS JIEMEHTOB;

B) HE sBnsieTcs HapyleHneM TepMOIMHAMHUKH, TaK KaK CHCTEMa OTKPHITa U 0OMEHUBaeTCs
SHEPIUEH/BEIIECTBOM C OKPYIKAIOIICH CPeIoi.

Tema 9. OOmias
KapTHUHA
Bcenennoi.
OBOTIONUS 3BE3]I.
Kocmomornuecku
€ MOJIeJIN
Bcenennoii.
Bonpuioii B3peIB
M JalbHeHuas
SBOJIFOLIHS
Bcenennoii

YK-1. Ciocoben
OCYILIECTBIIATh
MOWCK,
KPUTHYECKHUU
aHaJ3 ¥ CUHTE3
nHpOpPMALUH,
MPUMEHSTh
CUCTEMHBII
MOJTXOJT JIJIS
peeHus
MOCTaBJICHHBIX

NVYK-1.2. Ymers
KIJIACCU(UIMPOBATH (haKTHI,
MHTEPIIPETALNH, OLICHKH B
OTKPBITBIX U
CIEeIMAIN3UPOBAHHBIX
MCTOYHUKAX HHpOpMaLH

Pacuemnasn 3adaua 1.
[To mannapIM KOCcMUYecKoTo Teneckora «I lmanky (2018), Bo3pacT Beenennoit cocrapser
okoJo 13,8 mipa ner. CkopocTs pacmupenus: Beenennoit (mocrostanas Xa60:ma)

ouenuBaercs kak Ho = 67,4 xm/c/MIIK.

1
OrneHnTe XapakKTepPHOE KOCMOJIOTHIECKOE BPEMS tH= — Bromax m CpPaBHUTE €T0 C
Ho

Bo3pacToMm Bceenennoit. CoBnagaeT Jik 3Ta OLEHKA 10 NOPSAKY BEIUUMUHBI?
Pemenne:
1. IlepeBeném Ho B 0OpaTHBIE CEKyHIBL:

Ho- 67,4——— = 674—— "
(o K

~ 2,18 x 10~ 18¢-1
Mn c+(3,086 x 1022 m)




Tema Koa n HNuaukaTopsl 3ananus K NPaAKTHYECKOMY 3aHSATHIO
¢opmyauposka JAOCTUKEHUS
KOMIIETEHIINHU KOMIIETEHIINH
3aja4

2. Haiigem t , = 1/H,,

1
t, " —— =~ 4,59 x 107 V7¢
H " 218x 1018

3. Ilepesenem B roawl (1 rox = 3,154 X 107 ¢):

_ 4,59 x 107

=———— = 14,5 munp ner

H ' 3,154x107 ’ P

Ortger:

XapaxTepHoe Bpems Xa06ma ~ 14,5 mipp Jiet, 9To OJIM3KO MO MOPSIKY BETHIUHBI K
Bo3pacty Beemennoii (13,8 miupx jiet). DTo MOATBEPKIAET COTIIACOBAHHOCTH COBPEMEHHBIX
KOCMOJIOTHYECKUX MOJIEIEH ¢ HaOIr0gaTeIbHBIMU JAHHBIMU.

Pacuemnasn 3aoaua 2.

Macca Connia Mp=2x10% kr

N3BecTHO, UTO 3BE3MBI ¢ Maccoil MeHee 8 M 3aKaHYMBAIOT 3BOJIIOLIUIO KaK Oeble KapiuKH,
a 6oyiee MaCCHBHBIE — B3pPbIBAIOTCS KaK CBEPXHOBBIE.

Onpeenure, K KAKOMY THITy OTHOCUTCS 3Be3/1a ¢ Maccoii 1,5x10% k.

Pemenne:
1. Haiiném Maccy 3Be31bI B COISIPHBIX €IMHUIIAX:
1,5 x 1031 —75M

2x1030 = Vo

2. CpaBHUM C ITOPOrOBBIM 3HaYeHHEM 8 Mg

Mo <8 Mg

Ortser:

3Be3na uMeeT macey 7,5 mace ConHIla, IO9TOMY OHA HE B30pBETCS KaK CBEPXHOBas, a




Tema Koa n HNuaukaTopsl 3ananus K NPaAKTHYECKOMY 3aHSATHIO
¢opmyauposka JAOCTUKEHUS
KOMIIETEHIINHU KOMIIETEHIINH

3aBCPLIUT 3BOJIIOIHIO KaK Oenblii KapJi1K.

Kpumepuu OUCHUBAHUA NDAKMUUECKUX 3anaAmMuIL:

Onenka Kpurtepuu oneHuBanus

OTJIMYHO BrictaBnsiercs, eciau oOy4arouiuiicss yMeeT YBS3bIBaThb TEOPHUIO C MPAKTHKOH (pemraer 3amayu, GOpMyIupyeT BHIBOJBI,
YMEET MOSCHUTH MOJIyYEHHBIE PE3YJIbTaThl), BIAJACET MOHATUNHBIM aIllapaToM, IIOJHO U INTyOOKO OBJIAJEN MaTepHaIOM 110
3aJJaHHOM TeMe, 000CHOBBIBAET CBOM CY)KJICHHUS U TaET MPaBUIbHBIE OTBETHI HA BOIPOCHI MPENO/1aBaTes

Xopo1uIo BrictaBisiercs, eciu 00y4aromUiicss yMeeT YBSI3bIBATh TEOPHUIO C MPAKTHKOW (pemaer 3aaadyul U (GopMyIupyeT BBIBOJBI,
yMeeT HOSCHUTH MOJTy4YEHHbIE PEe3Yy/bTaThl), BIAJAEET MOHATUHHBIM allapaToM, IMOJHO U IIyOOKO OBJIa/iel]l MaTeprUaioM 1o
3aJJaHHON TeMe, HO COJepKaHHWE OTBETOB HMMEIOT HEKOTOPbIE HETOYHOCTH MU TPeOyIOT YTOYHEHHS M KOMMEHTapusi CO
CTOPOHBI NPENO1aBATENS

YA0BJE€TBOPUTECJIBHO BLICTaBJ'IHeTCH, CCJIn 06y11a101111/n71051 3HACT W IIOHHMACT MAaTCpHal II0 3a,I[aHHOI>'I TEMC, HO H3JIOKCHHC HCIIOJIHOC,
HCIIOCJICAOBATCIIbHOC, NOMYCKAOTCA HETOUYHOCTU B OIPCACIICHUU HOHﬂTHﬁ, CTYACHT HC MOXKCT 000CHOBaTh CBOM OTBETHI
Ha YTOUHAIOIIHEC BOIIPOCHI MMPETIOAABATECIISA

HeYy/10BJIETBOPUTEIbHO | BeicTaBisiercs, eciu 00yJaroniuiics JOMyCcKaeT OMIMOKY B ONIPEICIICHUH MTOHIATHH, HCKAKAIOIINE UX CMBICI, OECTIOPSIIOYHO
U HEYBEpEHHO u3jaraet Marepuai. /lenaeT ommOKY B OTBETaX Ha YTOYHSIOIIKE BOIIPOCH IPenoiaBaTess

4.3. TUTTIOBBIE 3AJTIAHUS JISA KOHTPOJIBHBIX PABOT

KoHnTponbHble paboThl cOEpKAT HECKOJIBKO MPAKTUYECKUX 3aJaHUN 10 MHAUBUAYAIbHBIM BapUaHTaM, B IOJHOM OOBEME OXBAaThIBAIOIIHUX
M3yYeHHBIH MaTepual MO YKa3aHHOW TeMe. BBIMolHEeHHe KOHTPOJIBHBIX pPAa0OT MO3BOJSET ONPEAETUTh Pe3yJbTaT OCBOCHUS KOMIETEHIMH 10
JUCHUIIIMHE B PAMKAxX pacCMaTPpUBAEMOU TEMBI, OLICHUBAEMBIHN C IOMOIIBI0 COOTBETCTBYIOIIUX NHAMKATOPOB JOCTH)KEHHSI KOMIIETECHIU.

Tema Kon n NuaukaTopsbl TunoBoil BApHAHT KOHTPOJILHOM PadoThI
¢GopmyupoBka JAOCTUKEHUS
KOMIIETEHIINHU KOMIIETEHIINHU

Tema 3. OcnoBel | YK-1. Cnocoben | UYK-1.2. YMmeTs 3aoanue 1.
COBPEMEHHOM OCYIIECTBIISTh kiaccuduiupoBaTh Gpaktel, | HazoBuTe y4€HOT0, KOTOPHIA BIEPBBIE MTPEIOKHI TEIMOLEHTPUYECKYI0 Moeab CoNMHeYHOM
Hayku B 16-17 BB | nowuck, MHTEPIIPETAINH, OLIEHKU B | CHCTEMBI, U YKa)KUTC HA3BaHHE €ro OCHOBHOTO TPY/a.

KPUTHYECKHUU OTKpPBITBIX U Oraer:

AHAJIM3 1 CHHTE3 | CIELMAIH3UPOBAHHBIX Hukomaii Konepuuk. OcHoBHOW Tpyn — «O BpamieHun HeOecHbix cdep» (n1at. De




Tema Kon n HNuaukaTopsl THUnoBoi BAPHAHT KOHTPOJIBLHOH PadoThI
¢opmyauposka JAOCTUKEHUS
KOMIIeTeHIIMH KOMIIETeHIMH
uHpopmanuu, ucroynukax uHpopmarmu | revolutionibus orbium coelestium, 1543).
MPUMEHSTh
CHCTEMHBII 3aoanue 2
HOIXOM JUISt Kaxkoli npuHIMI Hay4HOrO METO/a BIEpBble cucTeMaThuecku o0ocHoBan dpancuc bakon? B
peleHus 4EM €ro CyTh?
MOCTaBJICHHBIX Orser: .
sazau ®poHcuc bakoH 000CHOBAN MHAYKTUBHBIA METOJ MO3HaHMs. Ero cyTh — moiydenne oommx
3aKOHOB Ha OCHOBE HaOJIONEHWI M OKCHCPUMEHTOB, a HE uYepe3 yMO3pUTENbHbIC
paccyxaeHus (B OTIINYHE OT CXOIACTHUKH).
3aoanue 3
lanuneo [anunelt ncnonbp30Ban TeNECKON IS acTpOHOMUYecKuX HaOmonenuii. [IpuBeaure
JIBA €r0 OTKPBITHSA, KOTOPBIE MOIAEPKAIN TeIHOLEHTPUIECKYIO MOJIEIb.
Ortger:
1. Habnronenme a3 Benepwr (ananornyno ¢aszam JIyHbBI), 4TO BO3MOXHO TOJNBKO IIPH
obOpamenun Bereps! Bokpyr CoHIa.
2. OrtkpbiTHE 4YeTHIpEX chmyTHHKOB FOmurepa, mokaszaBiuee, 4TO HE Bce HEOECHBIE Tena
BpAIAOTCSl BOKPYT 3eMIIH.
Tema 10. VYK-1. Cnocob6en | UYK-1.2. Ymerts 3aoanue 1
[InanerapHsie OCYIIECTBIIATh kinaccuduiupoBaTh GakTel, | B MHTEpHETE YacTo BCTpeyaercs yTBepxkaeHue: «KusHp Ha 3emiie MOria BOSHUKHYTh
MIPEANOCHIIIKH TIOUCK, WHTEpIpETALUU, OLIEHKHU B TOJIBKO 6J1arozlap${ H}/He, KOTOpas CTa6I/IJH/I3I/IpyeT HAKJIOH OCH IINTAaHETBID».
3apOKACHUS 1 KPUTHYECKHIT OTKPBITHIX OrneHuTe 3TO YTBEPIKIICHHE: SIBJISIETCS JJM OHO HAYYHBIM (DaKTOM, TUTIOTE30M HITH
Pa3BUTHS XKU3HU. | ayanys u CHHTE3 | CIENMAIM3UPOBAHHBIX CrieKynsImen?
CprKTypHHev WHPOPMAITUH, UCTOYHUKAX UHpOpMaIu
YPOBHHU JKHUBOI TIPHMEHSTH Ortger: 5
MaTepuu CHCTEMHLL 3T0 — rumnoTesa, a He YCTaHOBJICHHBIN (aKT. .
CornacHo uccnenosanusm (Hanpumep, Laskar et al., 1993; matepuanst NASA Astrobiology
TOAXOA JUIA Institute), JIyHa gelicTBUTEIILHO CIIOCOOCTBYET OOJIbIICH CTAOUIBHOCTH 36MHOM OCH, YTO
petieHus MOJKET CO3JIaBaTh OoJiee OIaronpusSTHBIC KITMMATHYECKHE YCIOBUS IS JOITOCPOYHON
TIOCTAB/ICHHBIX 9BOJIONMH >KU3HU. OTHAKO MOJIENIN TIOKA3bIBAIOT, YTO Jaxke Oe3 JIyHbI KoneOaHusl HaKJIOHA
sanad OCH MOT'YT OBITH COBMECTHMBI C CYLIECTBOBaHKUEM x)U3HU. Takum 00pazom, posib JIyHbI

Ba)XHa, HO HEC ABJISICTCA HGO6XOJII/IMLIM YCIOBUEM IJId 3apOXKIACHUA KU3HU.

3aoanue 2




Tema

Kon n
¢opmyauposka
KOMIIETEHIINHU

HNuaukaTopsl
AOCTHKEHUS
KOMIIETeHIINHU

THUnoBoi BAPHAHT KOHTPOJIBLHOH PadoThI

HazoBuTte Tpu 00s13aTeNbHBIX IJIAHETAPHBIX YCIOBHS, KOTOPHIC COBPEMEHHAS HAyKa CYUTACT

KITFOYEBBIMU JIJTS1 BO3MOXXHOCTH BOSHUKHOBEHUS JKU3HH (COTTIACHO AaHHBIM MuCCHl NASA,

ESA u yae6HUKOB 110 OMOXUMEH). YKaXKHTE, T MOKHO MPOBEPUTH 3Ty WHPOPMAITHIO.

OtBeT:

Tpu KITIOYEBBIX YCIOBUS:

1. Hanwdwue *)uaKoi BoIbI (B 30HE 0OMTaEMOCTH 3BE31bI);

2. CraOWiapHBIH MCTOYHHK OJHEPrHHM (HAaIpHUMEp, CBET 3BE3[Abl MM I€OTepMallbHas
AKTUBHOCTD);

3. Hanmmume xuMuIYecKkux 31eMeHTOB-«cTpouTenbHbIX 010koB» (C, H, O, N, P, S).

HcTounnku mist mpoBepKH:

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

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

o [lyOnukanuu EBponetickoro kocMuueckoro areHTctBa (ESA) mo sx3omianeram.

3aoanue 3

Pacrnionoskute ciemyromnme CTpyKTYpHBIE YPOBHU OpPTaHU3aIliH JKUBOM MaTepHH B
MPABWJILHOM IMOPSJIKE — OT MPOCTEHIIEro K HaudoJiee CII0KHOMY:

kietka, mosekyna JIHK, momyssiius, opranusm, OUOIIEHO3, OpPTaH.

OtBet:

[IpaBuiIbHBIN OPSAOK:

moiekyna JIHK — kiieTka — opran — opraHu3Mm — MOMYJISILUS — OHOIIEHO3.
[Tpumeuanwue: Takas mociaeT0BaTeILHOCTS COOTBETCTBYET OOIIETIPUHATON HepapXUH B
OMOJIOTHY U TIOJTBEPKAAETCS B aBTOPUTETHBIX HCTOYHUKAX, HAITPUMED, B yUeOHHKAX
Campbell Biology wiu B MaTepuamax MexIyHapOJIHOTO COI03a OMOTOTHUECKUX HAYK

(IUBS).

Kpumepuu OUCHUBAHUA KOHmp0Jle012 paﬁombl:

Onenka

Kpurepum oueHnBanus

OTJINYHO

BeicraBisiercs, ecnu oOy4aroImuiicss yMeeT yBS3bIBaTh TEOPHIO C MPAKTHKOW (pemraer 3ajgaud, GOpMYIHUpYeT BBIBOJBI,
yMeeT MOSCHUTH MOIY4YE€HHbIE PE3YyJIbTaThl), BIaJIeeT NOHATUWHBIM anmnapaToM, MOJHO U NIyOOKO OBJIAJE] MaTepHalioM Mo
3aJJaHHOI Teme, 000CHOBBIBAET CBOM CYXKJIEHHS U TaET

MIpaBIJIbHBIE OTBETHI HAa BONPOCHI IPENOAaBaTes




XO0poIio BricTaBnsiercs, ecnu 00y4aromuiicss yMeeT yBsI3bIBaThb TEOPHUIO C MPAKTHUKOHN (pemaeT 3agaud U (pOpMyIHpyeT BHIBOJIBI,
YMEET MOSCHUTH MOJIyYEHHBIE PE3YJIbTaThl), BIAJACET MOHATUNHBIM aIlllapaToM, IIOJIHO U INTyOOKO OBJIAJEN MaTepUAIOM 10
3aJJaHHOM TeMme, HO COJEep>KaHUE OTBETOB MMEIOT HEKOTOpPbIE HETOYHOCTH M TPEeOyIOT YTOUHEHMS U KOMMEHTapHs CO
CTOPOHBI NIPENOJIaBaTENS.

Y/10BJIETBOPHUTEJIHHO BrictaBnsiercsa, ecnau oOydaromiuiics 3HaeT M INOHMMAaeT MaTepuall IO 3aJaHHOW TeMe, HO H3JI0KEHHE HEIOJIHOE,

HCIOCJICAOBATCIIbHOC, NOMMYCKAOTCA HECTOUYHOCTH B OIIPCACICHUU HOHHTHﬁ, CTYACHT HC MOKCT 000CHOBATh CBOU OTBETHI
Ha YTOUYHAIOIIME BOIIPOCHI MPETIOAaBaTCIsd

HECYAOBJIETBOPUTE/ILHO

BrictaBisiercs, eciu 00y4Jaronuiics 0MycKaeT OMIMOKY B ONPEICIIEHUH MOHITUH, NCKaXAIOIIUE UX CMBICI, OECTIOPSIIOYHO
Y HEYBEpEHHO u3jaraer marepuai. /lenaeT ommOKy B OTBETaX Ha YTOYHSIOIIKE BOIIPOCH! IpenoiaBaTess

4.4. TUTIOBBIE 3ATAHUA J1JII CAMOCTOSTEJBbHOM PABOTBI

CamocrositenbHas paboTa BKIIOYaeT B ce0sl MpopabOTKy TEOPETHUECKOro MaTepHaja, M3y4eHHE PEKOMEHAYEMOW JINTepaTyphl, BHIIOJIHCHHE
IIPAKTUKO-OPUEHTHUPOBAHHBIX 3a/laHUM (3amoIHeHue Taliull, MPOBEIeHHE CPAaBHUTEIBHOIO aHAIN3a, COCTABICHUE CXEM U JIp.), pellieHHe MPAaKTHYECKUX

3ajJ1a4, CO3aHKE MTPE3CHTAIIMI, HATUCaHKUe pedepaToB, MOAO00pPKa HOPMATHBHOTO U HHOTO MaTepraia U BEITIOJHEHHUE IPYTHX 3aaHMH

Tema

Koa n NHaukaTopbl 10CTHKEHUS] KOMIIETEHINMU Tumnosoe 3a1aHue Il CAMOCTOATEJIbHOI padoThl
¢popmyauposka
KOMIETEeHIIMI

Tema 1. YK-1. Cniocoben NYK-1.1. 38aTh, KaK OCYIIECTBIATH OUCK, 3aoanue 1. Iloozomosums peghepamvl u npezenmayuu Ha memy:
Xapakrep OCYLIECTBIISITh KPUTUYECKUH aHAIN3 ¥ CUHTE3 HHPOPMAIIH, «XapakTep 3HAHWA M TPEICTABICHUH O MHpEe B 3I0Xy pPaHHHX
3HAaHUH U TIOUCK, NPUMEHSTh CHCTEMHBIH MOAXO/T JUTS PEIICHUS uuBWIM3anui. Hay4dHble KOl aHTUYHOCTIDY
MIPE/ICTAaBICHUN | KPUTHUECKHUI MOCTaBJICHHBIX 3a]1a4 1. Mudornorndeckoe W palUoHaIbHOE 3HAHWE B  JAPEBHHX
0 MHpE B 310Xy | @HAJIU3 U CUHTE3 NYK-1.2. YMmers knaccupuuupoBats GaxThl, nuBmM3anuax: Eruner, Meconoramus, Uunns, Kurait
paHHUX uHpopmanuu, MHTEPIPETALNH, OLEHKH B OTKPBITBIX U 2. Woumiickas Hatypduiocodusi: mepBble IONBITKA OOBICHEHHUS
UBUITU3AIAH. NPUMEHSTh CHECMAIN3UPOBAHHBIX HCTOYHUKAX WHPOPMAITUH Mmupa 0e3 muda
Hayunsie CHCTEMHBII 3. Iludaropeiickas Imkosa: 4mWciaa Kak OCHOBA KOCMOCAa M POJIb
LIKOJIBI HOAXOA AJIS MaTEeMaTHKH B IO3HAHUH
AQHTUYHOCTH petieHust 4. Atomucruueckas  koHuenmus — Jlemokpura u  JleBkumma:

MOCTaBJIEHHBIX MaTepraIn3M U Ues HeAeTUMBIX YaCTHII

3a1a4 5. AnexcaHapuiickas Hay4yHas LIKOJA: CHHTE3 3HAHUW U JOCTHXECHHUS

B MaTeMaTHKe, aCTPOHOMHH U MEIULINHE

Tema 2. YK-1. Criocoben NYK-1.1. 3naTh, KaKk OCYIIECTBIATH TOUCK, 3adanue na cpagHumMeIbHbLIL AHATU3.
[IpoTHBOCTOSIHM | OCYIIECTBIIATD KPUTUYECKUH aHAIN3 U CUHTE3 HHPOPMAIIH, Ha ocHOBe KpHUTHYECKOTO aHalIM3a U CHHTE3a HCTOPUUYECKUX
€ HayKH 1 TIOUCK, NPUMEHSTh CHCTEMHBIH TOAXO/T JUTS PEIICHUS WCTOYHUKOB, HAYYHOU JTUTEPATYPHl H PUIOCOPCKUX TEKCTOB BBISIBUTH
PENUTHH B KPUTHYECKHN MTOCTABJICHHBIX 33144 XapakTep B3aWMOJICHCTBHSI MEXJy HAy4YHBIM TIO3HAHHUEM W




Tema Koa n NHaukaTopbl 10CTHKEHUS KOMIIETEHINU Tumnosoe 3aj1aHue Il CAMOCTOATEIbHOI padoThI

¢opmyauposka
KOMIIeTEHIIUH

CpenHue Beka aHaJIu3 U CUHTE3 NYK-1.2. YmeTh kitaccupuiupoBath (hakThbl, penuruo3Hon AOKTpuHOM B CpeaHue BeKa, OLCHUTh CTENEHb HX
nH(pOpMAaIH, WHTEPIPETAIlNH, OIIEHKH B OTKPBITHIX U KOH(JIMKTa WM B3aWMOJOIONHEHHS, a TaKkKe OMNPEIeNUTh POJb
MIPUMEHSTh CTIEIMATN3UPOBAHHBIX HCTOYHNKAX HH()OPMAIINK | MHCTUTYIIHOHABHBIX, KYJIbTYpHBIX M COLHANBHBIX (DaKTOpPOB B
CHUCTEMHBIN (hopMHUPOBaHUU 3TOTO B3AMMOCHCTBUSI.
MOAXO JIJIst TpebGoBanus:
pemreHus 1. IlpuMeHUTh CHUCTEMHBI TOIXOA: pPAacCMOTPETh MpoOIeMy Kak
MTOCTaBJICHHBIX MHOTOYPOBHEBYIO CHCTEMY, BKIIOYAIONIYI0 WHCTUTYIHOHAIBHBINA
3a1a4 (IepKoBb, YHUBEPCHUTETHI), HWHTEJUICKTYaNbHBIA  (CXOJAaCTHKa,

HaTypmiocodus), COMUANBHBIA (POJNb YYEHBIX, IOJOXKEHHE B
o01ecTBe) M KyJIbTYPHBIN (MUPOBO33pPEHHE STIOXH) YPOBHH.

2. TlpoBecTH KpUTHYECKUH aHANIW3 HE MeHee TPEX KIOYEBBIX
UCTOPHUYECKUX CcIy4yaeB (Hampumep, JesTenpHocTh HMoaHHa
Oduoniona, yuenue PobGepra ['poccerecta, memo lammmes — ¢
OTOBOPKOI Ha XpOHOJIOTHIO, TN00 (uryps! Bpoae Pomxepa bakona,
Huxonas Ky3anckoro).

3. BemomHuUTh crHTE3 MHPOpMaHK: 0000IUTH MTOTyIeHHBIE JaHHEIE,
BBISIBUTH OOIIME 3aKOHOMEPHOCTH M HpOTHUBOpeuus, wusderas
YIPOIIEHHOTO TE3UCA «BOMHBI HAYKU U PEIUTHID.

4. ChopmynupoBaTe 00OCHOBAaHHBII BBIBOI O TOM, B KakoW Mepe
KOH(QUIUKT ObUI peanbHbIM, @ B KaKOl — pe3yJIbTaToOM I03AHEeHIeH
uHTepnperanyn (Hanpumep, XIX-BekoBoii uctoprorpadun).

Ortger:

Ha mnepsbiii B3rnsa, CpeaHue BeKa 4acTO BOCHPHUHHMAIOTCS

KaK 310Xa MOAABIEHUS] HAYYHOT'O MBIIIUIEHHS IEPKOBHOM JOIMaTHKOM.

OpfHaKo CHCTEMHBIA MOJXO/ MOKa3bIBAET, YTO B3aUMO/ICHCTBHE HAYKH

W pEeJIUTMd B JTOT NepHoJ ObUIO 3HAYMTENIBHO CIIOXKHEE H

MHOT'OTpaHHee, YeM MPOCTOE NPOTUBOCTOSIHUE.

1. MHCTUTYIIHOHAJIEHEINA YPOBEHE
Kartonnueckast LlepkoBb, ocobenno c¢ XII Beka, crama He

TOJILKO KOHTPOJIUPYIOIIUM, HO ¥ MOJAEPKUBAIOIIAM UHCTUTYTOM JUIS

HWHTEJUIEKTYaJIbHON JesTeNbHOCTU. YHuBepcuTeTol — [lapuxkckuid,

Oxctopackuii, boioHCKkHii — BO3HHMKIM TIpU MOHACTBIPSIX W

KaeapasbHBIX IIKONAX W HAXOAWINCH TMOJ TOKPOBUTEIHCTBOM

LHepkBH. MHorue yu€Hple ObUIM CBSIICHHUKAMU WJIM MOHaXaMu




Tema

Kon n
¢opmyauposka
KOMIIeTEHIIUH

I/IH}]I/IKHTOPBI JOCTHKCHHUHA KOMIICTCHIINH

Tumnosoe 3aj1aHue Il CAMOCTOATEIbHOI padoThI

(mampumep, Tomac bpansapaun, Hukonait Opem). Takum oOpazom,
LEPKOBb BBICTYIAajla OAHOBPEMEHHO U KaK PEryJIATOp, U KaK CIOHCOP
Hay4HOU MBICIIH.

2. lnTennexkTyanbHBIH YPOBEHb

CxonacTuka, JOMUHUPOBABIIAsg METOAOJIOTHS CPEeTHEBEKOBOM

MBICJIM, CTPEMMJIACh COIJIacoBaTh pasyM u Bepy. @oma AKBHHCKUI,

ONUpasCh Ha ApHUCTOTENs, YTBEp)KIOaJl, YTO HCTUHA OTKPOBEHHS U

HWCTHUHA pa3ymMa HE MOTYT NPOTHBOPEYUTH JAPYT APYTY, MOCKOJIBKY

UCXOIAT OT oaHoro bora. OTo co3gaBano MpOCTPaHCTBO I pa3BUTHSA

JIOTHKH, (PU3UKU M MAaTEeMaTHKH B paMKax OOTrOCIOBCKOW MapaaurMbl.

Hanpumep, Oxcdopackas mkona XIV Beka («KaJdbKyJISATOPBD»)

pa3pabaTtbiBaia KOJIMYECTBEHHBIE MOJICIM JBHKCHUS, MPEIBOCXHIIAS

UACH KHHEMATHKH.

3. CounanpHbIN ¥ KYABTYPHBIM YPOBHU
VYuéHble-cXonacTsl HE BOCIHPUHUMAIHNCH KaK «OoOpubl C

LIEPKOBBIO», a KaK YacTh IyXOBHOW AmHTHL. VX 3amadeit Obuto He

OIIPOBEPTHYTH BEPY, a YIIyOUTh MOHUMaHKUE OOKECTBEHHOTO MOPSIKa

yepe3 pasyM. KoH(IUKTHI BO3HHMKANM JIMIIb TOTJA, KOTJIA HAy4HBIC

TUIIOTE3bl HANPSAMYIO CTAaBWJIM IO COMHEHHE JOrMaThl (Hampumep,

BEYHOCTh MHpa Yy ABEPpPO3CHUCTOB, NPOTUBOPEYAILAs] XPUCTUAHCKOMY

y4eHHIo 0 TBopeHHuHr). OTHAKO Jake B TaKUX CIy4asX peakius HepKBH

ObLIa cCKOpee KOPPEKTHPYIOIIeH, YeM TIOAaBIstolIeii: ocyxaeHus 1277

roga B Ilapmwke OrpaHMYMBAIN ONpPENENEHHBIE APHUCTOTENICBCKHUE

TE3UChI, HO HE 3anpeniaiy GuIocopuio Kak TaKOBYIO.

AHanu3 KOHKPETHBIX CITy4yaeB

1. Pomxep bakxon (XIII B.) KpUTHKOBaJ CXOJACTOB 32 YPE3MEPHYIO
3aBUCHMMOCTb OT aBTOPHTETOB, HO CaM OCTaBajiCs TITyOOKO
PENUTHO3HBIM MBICTUTENIEM, BUAS B OKCIEPUMEHTE WYTh K
MO3HaHMIO boXkeCcTBEHHOT 0 3aMbIcia.

2. Hukonait Kysanckuit (XV B.) pasBuBan uaen OECKOHEYHOCTU
BcesleHHOH M OTHOCHUTENBHOCTH JBW)KEHHMS, HE BCTynas B
OTKPBITHI KOH(IUKT C IEPKOBBIO, MOCKOIBKY BIHCHIBAJI CBOU
UJEW B MUCTHKO-TEOJIOTHYECKYIO PAMKY.

3. Heno T'anmunes, xots popmansHo oTHOcHTCsi K HoBOMY BpemeHH,




Tema Koa n NHaukaTopbl 10CTHKEHUS KOMIIETEHINU Tumnosoe 3aj1aHue Il CAMOCTOATEIbHOI padoThI
¢opmyauposka
KOMIIeTEHIIUH

gyacTo ommrbo4YHO npoeuupyercs Ha Cpennue Beka. Ero KoHQIUKT
ObUI CKOpee MOJUTUYECKUM H METOAOJIOTHYEeCKUM (BOIPOC O
CTaTyce TeNHOLEHTPU3Ma KaK THIIOTE3bl WIM HCTUHBI), 4YeM
MPUHLUITHAIBHBIM CTOJIKHOBEHHEM «HAYKU U PEJIUTHID.
BriBog
CucTeMHBIN aHaIU3 MOKa3bIBaeT, 4To B CpeaHue BeKa HayKa U
PENHrus HAXOAWINCH B COCTOSIHUM HANPSDKEHHOTO, HO IPOAYKTUBHOTO
cocymiecTBoBaHUsl. KOHQIUKTEI MMENH MECTO, HO OHHM OBUIM CKOpee
BHYTPEHHUMH JUCKYCCHAMH B paMKaxX €IMHOM HHTEIIEKTyaJlIbHOU
KYJBTYpPBbI, @ HE «BOMHOW MUPOBO33PECHUID). Y IPOLIEHHBI HAPPATUB O
«tbMe CpenHEeBEKOBBS» KaK AMOXHM MOJABICHUS HAYKH — MPOIYKT
MPOCBETUTENBCKOW W MO3UTHBHCTCKOW mcTopuorpadpun XIX Beka, He
YUHUTBIBAIOIIEH KOHTEKCTYAIBHYIO CIIOKHOCTD CPEJHEBEKOBOW MBICIIH.
Takum o00pa3oM, NpPUMEHEHHE KpPUTHYECKOTO aHaiu3a M|
CHUCTEMHOTO T0/IX0/1a MTO3BOJISAET OTKA3aThCA OT TUXOTOMHUU «HAyKa VS.
penurus» U yBuaets B CpenHue Beka 3tan (GOpMUPOBAHMS HAYYHOTO
METOJ1a BHYTPH PEIMTHO3HOM MTapaIuTrMbl, a HE BOIIPEKH EH.

I(pumepuu OUCHUBAHUA CAMOCMOAMEIbHOTL paﬁombl:

Ouenka Kpurtepun onenuBanus
OTJIMYHO BBICTABJISIETCSL €ClIM paboTa HOCUT Hay4YHO-MCCIIE0BATENbCKUM XapakTep, MPOAHAIW3UPOBAH U CIENIaH CPaBHUTEIbHBIHN
aHaJIN3 HECKOJIbKUX JIMTEPATypPHBIX UICTOYHUKOB, IPUBEAECHBI IPUMEPHI
XO0po1Io BBICTABIIICTCA €CIM NPOAHAIM3UPOBAH U CJEJIaH CPaBHUTENIbHBIM aHalu3 HECKOJbKUX JIMTEPATYPHBIX HCTOYHMKOB,
IIPUBENECHBI IPUMEPHI
Y10BJIeTBOPUTEIbHO BBICTABJIIETCS €CJIM TPOBEJIEH CPABHUTENbHBIN aHAJIN3 HAyYHO-METOAMYECKOH JINTEPATYPhI, IPUBEACHBI IPUMEPHI
HEYJI0BJIETBOPUTEJIBLHO | BEICTABIISIETCS €cIM paboTa Mpolljia MPOBEPKY Ha aHTUIIATUAT U COOTBETCTBYET TPEOOBAHUSIM O(OPMIICHHSI

4.5. AHANBUAY AJIBHBIE 3ATIAHUS IS KYPCOBBIX PABOT

KypcoBasi paGoTa 1mo3BojisieT BBIIBUTH CTENEHb BJIaJIeHHs] 0a30BbIMH 3HAHUSIMH, YMEHHUSIMH M HaBbIKaMH, HEOOXOAMMBIMHU AJisi OOydeHus, U
OIIPEAEIUTh YPOBEHD BIIJICHUSI HOBBIM MaTE€PHAIIOM.

[IpumepHbIe HHIUBHUTyaTbHBIC 3aIaHUS (TEMBI) 111 KYPCOBBIX paboT:

KypcoBas pabota He mpeaycMOTpeHa yuyeOHbIM IIaHOM



Kpumepuu oyenusanusa Kypcoeoii pabomol:

Onenka

Kpurtepun onenuBanus

OTJIMYHO

Conepkanne KypcoBOW pabOTHI MOJTHOCTHIO COOTBETCTBYET 3aJIaHMIO, COJACPXKAIIEMYCsl B METOIUYCCKUX YKa3aHUSAX, U
wiany. [IpeacraBieHsl pe3ynbTaThl CTPYKTYPUPOBAHHOTO M JIOTUYECKH MTOCIIEIOBATEILHOTO 0030pa TUTEPATYPHBIX M HHBIX
HMCTOYHMKOB MO Teme uccienaoBanus. CTpyKTypa KypcOBOW paOOThI JIOTHYECKH M METOAMYECKH BbIJIEpkKaHa. BepHo
ONPEAEIICHbl UCXOIHbIE JAHHbIC JJISl PacyeToB. BCe aHanMTHUECKHE pacyeThl BBITIOJIHEHBI BEPHO, KOPPEKTHO NPUMEHEHBI
METOJIbl YKOHOMHYECKOTO aHajiu3a, HE HapylleHa METOJMKAa aHajlu3a NpeaMeTa uccieqoBaHus. Bce BBIBOIBI U
MIPETIOKEHUST YOSIUTEIbHO apryMeHTUpOBaHbl. [Ipu 3amuTe KypcoBoi pabOThl OO0yYaromIMiiCsS MPaBWIBHO M YBEPEHHO
OTBEYAECT Ha BOIPOCHI TPENOJaBaTess, IEMOHCTPHPYET IIYOOKOE 3HAHHE TEOPETHYECKOro MaTepHhayia, CIoCOOCH
apryMEHTHPOBATh COOCTBEHHBIC YTBEPKICHUS U BHIBOJIBI

X0po1o

ConepkaHre KypcoBOW paOOThI MOJIHOCTBEO COOTBETCTBYET 3a/IaHUIO, COJCPXKALIEMYCS B METOAMYCCKHX YKa3aHHSX, H
wiany. [IpeacraBiieHbl pe3ynbTaThl CTPYKTYPUPOBAHHOTO M JIOTHYECKH ITOCIICIOBATEIILHOTO 0030pa JTUTEPATYPHBIX M HHBIX
HUCTOYHUKOB MO TeMme wuccienoBanus. CTpyKTypa KypcoBOW pabOThl JIOTHUECKM M METOIAMYECKH BbIIEp:kaHa. BepHo
OIIpeJIeNIeHbl UCXOAHbBIE JAaHHBIE JJIs pacdyeToB. B pacuerax IOIycKarOTCs HE3HAYHMTENbHbBIE (HE HCKaKaromme oOmiero
UTOTa OLIEHKH) TOrPEIIHOCTU/OMUOKH. BOJBIIMHCTBO BBIBOJIOB M NPEJIOKEHHH apryMEHTUPOBAaHO, KOPPEKTHO
MIPUMEHEHBI METO/IbI IKOHOMHYECKOT'O aHajm3a, He HapylieHa METOAMKA aHanu3a npeamera uccienoanus. Odopmienne
KypcoBOH pa0OOThl W IOJIyYCHHBIC PE3YyJIbTaThl B IEJIOM OTBEUYAIOT TPEOOBAHUSM, HW3JIOXKCHHBIM B METOJHYCCKUX
YKa3aHuigXx. HNwmerorca OJJHA-IBC HCCYIICCTBCHHBLIC OIIMOKHU B HCIIOJIL30BAHUU TCPMHUHOB, B IIOCTPOCHHLIX AWarpamMmax H
cxemax, B odopmieHun Tabnuil. HamnuecTByeT HE3HAYMTENbHOE KOIUYECTBO TPAMMATHUECKUX H/HIIM CTHIMCTHYECKHX
omuOok. [Ipu 3amuTe KypcoBoil pabOTHI OOYYArONIUICS MPaBUILHO M YBEPEHHO OTBEYAaeT Ha OOJIBIIMHCTBO BOIPOCOB
npenojaBaTens, IeMOHCTPUPYET XOpollee 3HaHHE TEOPETUUECKOTO MaTepuaia, HO He BCErJa Coco0eH apryMeHTHPOBATh
CcOOCTBEHHEIE YTBCPXKJACHUA U BbIBOJBI. HpI/I HaBOIANIUX BOITPOCax MperoaaBaTeyist UCHPaBIaCT OIIMOKH B OTBETE

YA0BJE€TBOPUTECJIBHO

CopepxaHrie KypcoBOW pabOThI MOTHOCTHIO COOTBETCTBYET 3aJaHHIO, COJEPXKAIIEMYCS B METOJAMUYECKUX YKa3aHUSIX, U
mnany. Pe3ynbrartel 0030pa JIMTEpAaTypHBIX M MHBIX HCTOYHHUKOB IPEJCTABICHBI HEIOCTATOYHO TOJHO, HEIOCTATOYHO
JIOTUYHO U TOCJEN0BaTeNbHO. BepHO ompeneneHbl UCXOAHbIE JaHHBIE IS PAacyeToOB, HO MUMEIOTCS IpyOble OIIMOKU B
pacyetax. ApryMmMeHTanus BBIBOJOB M TIPEAJIOKEHUN ciabas WM OTCYTCTBYET. DKOHOMHYECKHE BBIBOJBI HOCAT
KOHCTaTHPYIOIIN (OMmUcaTeNbHbIN) xapakTep. VIMETcs OIHO-Ba CYIIECTBEHHBIX OTKIOHEHHWH OT TpeOoBaHUI B
opopmiieHHH KypcoBOW paboThl. [lomydeHHbIE pe3ynbTaThl B 1I€JIOM OTBEYAIOT TPEOOBAaHUSAM, H3JI0KEHHBIM B
METOJIMYECKUX YyKa3aHUsIX. VIMEIOTCs oJlHa-/IBE CYIIECTBEHHBIX OMIMOKK B HCIOIH30BAHUH TEPMUHOB, B MOCTPOCHHBIX
quarpaMMax M cxemax. MHOTO TpaMMAaTHYeCKHX W/WIW CTHINCTHYEeCKuX ommmook. [Ipu 3ammre KypcoBoi pabOThI
oOyJaromuiicss JOMmycKaeT TpyObie OMHMOKHM MpU OTBETaX Ha BOMPOCHI MPETNoJaBaTelis, IEMOHCTPUPYET ciaboe 3HaAHUE
TEOPETUYECKOro MaTepuana, B OOJBIIMHCTBE CIydyaeB HE CHOCOOEH YBEPEHHO apryMEHTHUPOBAaTh COOCTBEHHBIE
YTBEPKJI€HUSI Y BBIBOJIbI

HECYAOBJIETBOPUTEC/ILHO

CopepxaHue KypcoBoW pabOThl HE COOTBETCTBYET 3aJlaHUIO, COJEp)KAllleMycsi B METOJIMYECKUX YKa3aHUAX, U




mnaHy. HeBepHo omnpeneneHbl UCXOOHBIE JaHHBIE IS PAcUYE€TOB, HEBEPHO M HE KOPPEKTHO NPUMEHEHBI METO]IbI
HKOHOMHYECKOTO aHAIN3a. DKOHOMUYECKHE BBIBOJIBI COJIEPKAT HEBEPHYIO SKOHOMHUYECKYIO OIIeHKY. ViMeroTcst Ooree nByx
CYUIECCTBEHHBIX OTKJIOHEHHI OT TpeOoBaHMU B OQOPMICHHHM KYypCOBOW pabOThl. boblIoe KOIWYECTBO CYIIECTBEHHBIX
OMMOOK MO CyTH pabOThl, MHOTO TPAMMAaTHUYECKHX W CTHJIMCTHYECKHX OMMOOK W aAp. IlomyueHHBIC pe3ynbTaThl HE
OTBEYAIOT TPEOOBAHUAM, H3JIOKEHHBIM B METOIMYECKHX yKazaHUsaX. [lpu 3ammre KypcoBoil paboThl 00ydaromuics
JEMOHCTpHpPYET c1aboe MOHMMaHUE MPOTPAMMHOI0 MaTepuaia, CTYICHT HE MOXET 3alllUTUTh CBOM PEIICHUs, JOMyCKaeT
rpyObie akTUyecKre OMUOKH MPU OTBETaX Ha MOCTABJIEHHBIE BOIPOCH! WM BOBCE HE oTBeuaeT Ha HuX. KypcoBas pabora
HE TpeCTaBlIeHa npenoaasarento. O0yJaromuiics He SBUJICS HA 3alIUTy KYPCOBON pabOThI

5. MATEPUAJIBI JIS1 OHEHKH PE3YJIBTATOB ITIPOMEKYTOYHOMN ATTECTALIUA
[TpomexxyTouHasi aTTecTalus MPOBOAUTCS B (popMe 3aUeT C OLEeHKOM
1.1. Bonpochl K 3a4eTy ¢ OLEHKOI

1 XapakTep 3HaHMI U IPECTABICHUN O MUPE B SMI0XY PAaHHUX LIUBUIU3AIUH.

2 B3rsin Ha MUp B 3TIOXY aHTHYHOCTH.

3 Mupononumanue B CpeHue Beka 1 B iepuoj Bo3poxienus.

4 ®opMupoBaHHE OCHOB COBPEMEHHOMN HAYKH.

5.Knaccuueckuii sTan ecTecTBO3HAHUS.

6 dusznyeckas KapTUHA MUPA.

7 O0ias HayyHas KapTHHA MUpa.

8 . Hauano kpyiieHus: MEXaHUCTUYECKOW KapTHHBI MUDA.

9 . KBanrosele npencrasnenus. [Ipupoga Mukpomupa.

10 CriemanbHast TeOpUs OTHOCUTEIIBHOCTH.

11 O6mas Teopusi OTHOCUTETHLHOCTH.

12 DnemeHTapHbIe YacTULIBI U (PyHIaMEHTaIbHbIE B3AUMOACHCTBHUSL.

13 Konnenuuu camooprann3zauuu. CHHEpreTuka.

14 . O6uras kapTuHa BeeneHnHoii.

15 JXu3zHb 3Be371 Bo BeenenHoi.

16 Kocmomornyeckue moaen BeeneHHOI.

17 Koneuna win 6eckoneuHa Beenennasi.

18 . bosbio¥ B3phIB U JaidbHEHIIas 3BOMONMS BeeneHHoil.

19 XXu3Hb Kak KOCMUYECKUH (PEHOMEH.

20 ITmaneTapHble NPEANOCHUIKA 3apOKACHUS U Pa3BUTHS KU3HHU.

21 KoHnennuu BO3HUKHOBEHUS KU3HU Ha 3eMIIE.

22 OCHOBHBIE ATaNbl OMOXUMHUYECKOM IBOJIIOIMH. 3apPOXKICHUE KU3HU.




23 Pa3Butue *Ku3HU Ha 3eMIIe.
24. CTpyKTypHBIE YPOBHH KUBOWU MaTEPHHU.
25 KoHuenmnuu CylmHOCTH KU3HH.

Kpumepuu OUCHUBAHUA IK3AMEHA.X

Onenka Kpurtepuu oneHnBanus

OTJIMYHO BricTaBmsiercs, eciiu 00ydaromuMes MPAaBUILHO M TOJHOCTBIO PACKPBITO COJACPIKAHHE MaTephalia B Ipejeiax MporpaMMEl,
I-IéTKO nu HpaBI/IJIBHO JdaHBbI OHpe[[eJIeHI/ISI nu paCKpLITO COI[ep)KaHI/Ie HOHHTHﬁ, TOYHO HCIIOJIB30BAaHbI Hay‘-IHBIC U TCXHUYCCKUC
TEPMHUHBI, B OTBETE HCIIOJH30BAHBI paHee MPUOOPETEHHBIC TEOPETHYECKHUE 3HAHUS, CIACIaHbl HEOOXOIMMBIC BBIBOJIBI H
000011IeHN

xopouio BLICTaBJ'IHeTCH, cClin 06y‘laIOIJ_[I/IMC$I PACKPBITO OCHOBHOC COACPIKAHUEC MaTCpuaila B IIPCACIaX IpOorpaMmbl, AddaHbI
OIMPCACIICHUA U PACKPBITO COACPKAHUC HOHﬂTHﬁ, B OTBETC HMCIIOJIB30BAaHbI PAHCEC HpI/IO6p€TéHHI)Ie TCOPCTUUCCKHUC 3HAHUA,
CACIaHbI H606XO,Z[I/IMBIC BBIBOJbI U O606H.I€HI/I$I, HO MPUCYTCTBYKOT HC3HAYUTCIIbHBIC HAPYIICHHA B IMOCICAOBATCIIBHOCTU
H3JI0KCHUA, UMCIOTCA OJJHA-IBC HCTOYHOCTH B COACPIKAHUH OTBCTA

YA0BJE€TBOPUTECJIBHO BLICT&BJ'IHCTCH, CCJIn 06y11a101111/1Mc;1 COACPIKAHUC yqe6H0ro MaTrceprajia H3J0KCHO Q)parMeHTapHo, HC BCCraa
MMoCJICA0BATCIIbHO, HC JaHbl OIIPCACIICHHA, HC PACKPBITO COACPIKAHUC HOHSITI/If/'I, WJIN OHH H3JIOXKCHBI C OHII/I6K8.MI/I,
AOIYCKAOTCA OIIMOKM M HETOYHOCTH B HCIOJIHL30BAaHHH Haquoﬁ TCPMHUHOJIOTUH, OTCYTCTBYIKOT BBIBOAbBI U O606I_H€HI/IH nu3
MNpCAbLIAYHICTO MaTCpuajia, U BO3MOKHBI OIIMOKH B UX U3JI0KCHUU

HEYTOBJICTBOPUTEJILHO BLICTaBJ'I}IeTC}I, cCl1in O6y‘laIOH_[I/IMCH OCHOBHOC COACPIKAHUC yqe6H0ro MaTepHrajla HE PACKPBITO, HC HAKOTCA OTBCETHI HaA
OCHOBHBIC BOIIPOCHI, OJOITYCKArOTCA pr6ble OINOKH B OIpECaACIICHUN HOHﬂTHﬁ, B HCIIOJB30BAHUMHU TCPMHUHOJIOTHUH,
OTCYTCTBYIOT BbIBOJBI 1 0606H_ICHI/I$I

6. MATEPHAJIBI JJISI JUAT'HOCTUHUYECKOM PABOThBI
3anaHus Uid TMarHOCTUYECKON padoThl JOKHBI 00ECHEeUrBATh OLEHKY MOJHOCTHIO MM YaCTUYHO c(hOpPMUPOBAHHBIX KomreTeHIui. Kaxmnoe
3aJlaHue JIOJDKHO OBITH MPHUBSA3aHO K TOMY UM HHOMY UHIUKATOPY c(hOPMUPOBAHHOCTH KOMIIETEHIIUHA.
Ilpu ¢popmupoeanuu 3a0anuii 013 OUaAZHOCMUYECKOU PAGOMbL HEOOXOOUMO UCHOIb30BAMb MECHO8ble 3A0AHUA C1EOYIOUUX MUNOE.
Tun 3amanud 1. 3a1aHus 3aKpHITOrO TUIIA HA YCTAHOBJIEHUE COOTBETCTBHUSI.
Tun 3aganud 2. 3agaHus 3aKpHITOrO TUIIA HA YCTAHOBJICHHUE M10CJIEI0BATEIbHOCTH.
Tun 3aganus 3. 3aganus KOMOMHHPOBAHHOTO TUTIA, IPEATIOIATAIONINE BBIOOP OJJHOTO MPABUIHLHOTO OTBETA U3 MPEATI0KEHHBIX.
Tun 3aganud 4. 3agannus KOMOMHUPOBAHHOTO TUIIA, IPEATOIAraloIie BHIOOP HECKOJIBKUX OTBETOB U3 MPEI0KEHHBIX.
Tun 3aanus 5. 3a1aHus OTKPBITOTO TUIIA C PA3BEPHYTHIM OTBETOM.
Bce TunbI 3a1aHUI 10/KHBI OBITH NPEACTABJICHBI HE MEHee OJHOI0 pa3a




No Tema Kon HNupnkatop Tun 3ananue YpoBenb
n/n 3aHATHA KOMIIETEeHIL 3aJaHus OCBOCHHS
u KOMIIeTeHIIU
)41
Bapuant 1 Bapuant 2
1. Tema 1. YK-1. NYK-1.1. 3a0anus | 3HaHWE HAYYHBIX IIKOJI AHTUYHOCTHU M UX [ToHnMaHMe XapakTepUCTUK 3HAHUWA B paHHUX ba3oBbrii
Xapaktep Cnocoben 3HaTk, KaK 3aKpbImMo | XapaKTEPHBIX OCOOCHHOCTEH, OTPAKAIOIINX LUMBUJIM3ALUSAX U UX KOHKPETHBIX MPOSIBICHUN (1-3 munyTBI)
3HAHUN U OCYIIECTBIIAT | OCYIIECTBIATH 20 muna | 3IE€MEHTbl CACTEMHOI'O MBILLUICHHUS, II03BOJIET BBISIBUTH 3aPOXKACHUE CUCTEMHOIO
NPEACTABIC | f moucK, TTOWCK, Ha HEOOXOIMMO ISl IOHIMAaHHUS HCTOKOB [0IX0Ja B PELIEHUH MTPAKTUUECKUX 3aJa4, YTO
HUH 0 MUpe KPUTHYECKH | KPUTHYECKHil ycmaHos | 1eNOCTHOTO, CprKTypI/Ip?BaHHOFO IOIX0/1a K | CIIOCOOCTBYET OCMBICTICHHIO HBOJIFOIHH
B BIIOXY # aHADS U AHATH3 ¥ cHHTe3 | JleHue MMO3HAHUIO MUPA, KOTOPBIN JIEKUT B OCHOBE METOJIOB LIEJIOCTHOTO aHAJIM3a U YIPABIECHUS
paHHUX CHHTE3 WHpOpMAIHH, coomeem | COBPEMEHHOH HayKH H CHCTEMHOTO aHAJIH3a. CIIO)KHBIMH OOBEKTaMH. Y CTAHOBHTE 5 §
LUBUIU3ALHI cmeus YcTaHOBUTE COOTBETCTBUE MEXY HAYYHOU COOTBETCTBUE MEXY XapaKTEPUCTUKON 3HAHUN
o nHdopMany | NPUMEHSTH . ., N N
i. Hayunble u CHCTEMHBL IIKOJION (MM Tpaaulivel) aHTUIHOCTH U €€ B PaHHUX LUBUJIM3ALUAX U IPUMEPOM €&
IIKOJIBI i XapaKTepHOH 0COOCHHOCTBIO, OTPAXKAIOIIECH MPOSIBJICHUS.
antianoctn | P HMeHﬂT}: TOAXOA i 3JIEMEHThI CUCTEMHOTO MBIILIJICHUS.
CHCTCMHBIN peHICHIS Xapaxkrepuc [Ipumep nposBaeHUst
MOJXOA JUIl | MOCTABJIEHHBIX Hayunas XapakTepHas THKA
peleHus 3a1a4 mKoJa / 0COGEHHOCTD 3HAHHH
[OCTABJICHH Tpaguius A [IpaxTuxo- 1 CtpouTenseTBO
BIX 327124 A | Munerckas Crpemnenne OpHCHTHPOB UPPUTaMOHHBIX
IKOJIa OOBACHUTE MHP aHHEIH cucteM B J[lpeHeM
4yepes eAUHOE Xapaxkrtep Erunte u
HEePBOHAYANO KaK Meconoramuu
OCHOBY IEIOCTHOM b CuHKpeTHn3 2 AcTpoHOMHUYECKHE
CUCTEMBI OBITHS M HAOJTFOICHHUS JKPELIOB,
b [Mudaropeit Hcnonbs3zoBanue (nepaznenén COBMELIABIINE
CKasl IKOJIa YHCIIOBBIX HOCTh PENUTHUIO, KaJeHAaph
COOTHOIIICHUI U 3HAHUN) Y NIpeICKa3aHus
rapMOHMH Kak B Owmmupudaec | 3 Haxorutenne
YHUBEPCAJILHOT'O Kasg OCHOBa MEOUIIMHCKUX
TMPUHIINIIa peuenToB Ha OCHOBE

OpTaHM3AINH MHUPA

B ATomucTHY

[Ipencrasnenue o

ecKas MHpe KakK 0
IIKOJIa COBOKYITHOCTH
(emoxpur) HEZIEIMMBIX YaCTHII,

B3aUMOJIEHCTBYIOLIU
X 10 3aKOHaM

r Apucrotene Knaccuduxanms
BCKasi SIBIICHUI U
TpaguLus BBLJICJICHUE IPUYUH

(MaTepuaIbHOM,

HaOIIOICHMIA 3a
00JIE3HAMU U UX
JIEYEHUEM

r LlenoctHOE 4 [IpencraBnenue o

(cucTeMHOE) KOCMOCE KaK

BOCIIPHSTHE YHOPSI0YCHHOH,

MHpa HepapXHIEeCKOM
CTpYyKType (KocMoc =
HOPSLIOK)

OTBeT:

[A [ B [B [T




(hopmanbHOIA,
JIENCTBYIOLIEH,
LIEJICBOM ) KaK
3JIEMEHTOB CHCTEMBI

OrTser:
A b B Tr
Kirou:
A b B Tr
1 2 3 4

>
N | o1
w|w

-

Tema 2. YK-1. NYK-1.1. 3aoanua | PacmonoxuTe B XpOHOJIOTHUYECKOH YcTaHOBUTE TOTMUECKYIO Ba3zoBblii
[IpotuBocto | Crocoben 3HaTb, KaK 3aKpbIMO | TOCIENOBATENLHOCTH KITIOHCBbIC JTalTbl HOCIIEI0BATEIBHOCTh COOBITHIA, (1-3 MmunyTBI)
AHUC HAYKU OCYLLECTBIIAT | OCYILIECTBIATH 20 muna B3aMMOJCUCTBUA HAYKU U PCIIUTUU B I[GMOHCTpI/Ip}IIOHlI/IX HapaCTaHI/Ie
H PEIIUTUN B | |, oucK, [IOWCK, Ha 3ananHoit EBpone B CpenHue Beka, HAIPSUKEHHOCTH MEK/y HAy4HBIM
Cpennue & CMano6 | OTPaXKAIOLINE 3BOJIOLUIO UX OTHOLIEHHUH OT o o
ped KPUTHYCCKH | KPUTHICCKHU Y P i 1 MO3HAaHHUEM U LIEPKOBHOU JOIMaTHUKOU B
BEKa # AHATME H AHANN3 1 cHETe3 | EHUe MOAYMHEHHS K KPUTHYECKOMY OCMBICIICHHIO. Cpetmue Bexa
CHHTES urbOpMAIHH nocnedos | 1. IlonHoe momunneHue punocoduu u Lp )
MHGopMaIE | mpUMeHSTE ’ amenbHo | eCTECTBO3HAHHS 3371a4aM GOrOCIOBUS - FaclpOCTpaHCHNUC YHUBEPCUTCTOB Kak
p p o cmu («unocodust — ciyxKaHKa TEOJOTHU). HEHTPOB U3y4CHUS JIOTUKH, IIPUPOJBI 1
u CHUCTEMHBIN .
’ 2. Bo3poxeHue uHTepeca K aHTUIHOU unocodumu.
TPUMEHATD | TIOIXOM JUIA ¢dunocoduu yepe3 apabCKUe TIEPEBOIbI 2. Bxirouenue TpyaoB ApUCTOTENS U
CHCTCMHBUT | PCHICHIA Apwucrorens B XII-XIII BB. apabCKUX KOMMEHTATOPOB B yueOHbIE
HONXON I | TOCTaBJICHHBIX 3. TTonbITKK CUHTE3a Pa3yMa U BEPhI B TIPOrPaMMBL.
SILICHUSI 3a1adq
p A X‘OﬂaCTHKe (nanpumep, y Gombl 3. Kputnueckoe nepeocMbICIIeHNE
TIOCTaBJICHH
KBHECKOT0). ABTOPHUTETOB C UCIIOJb30BAHUEM
BIX 3a/1a4 4. OcyxeHue apucTOTEIEeBCKUX TEKCTOB
JUATIEKTUKHU U pasyma.
[Mapwmxckum codopom (1277 r.) Kak yrpo3bl 4. Tlepko ¢ 3amne CH3VDA
o . BHBIE 3aIIPETHI U LICH
OPTOMIOKCANIBHOI Bepe. p p LCH3YP N
OTBer: «OTIaCHBIX» HAaTyp(HUIocopCKuX uaei.
| | | | Ortser:
Koo | | | |
1 | 2 |3 | 4 Kutrou:
[1 [2 3 [ 4
Tema 3. YK-1. NYK-1.1. 3aoanua | Kakoii U3 nepedncieHHbIX (aKTOpoB B Kaxkoii u3 nepeuncnennsix yuénsix XVI-XVII Ba3zoBblii
OcCHOBEHI Cnocoben 3HaTh, KaK KOMOUHY | HanOOJIbIIEH CTENEeHN CII0COOCTBOBA BB. BIIEPBBIE T10CIIEI0BATEIBHO TPUMEHHUIT (1-3 MmuHyTBI)
COBPEMEHHO | OCymECTBIIST | OCYIIECTBIATH | PO6AHHOZ | (POPMHUPOBAHHIO HOBOTO TOJXO0/A K O3HAHHMIO | METOJ, COYETAIOLIMHA LeIeHalPaBICHHbIH
1 HAyKu B b TIOWCK, [IOWCK, 0 muna, npupos! B XVI-XVII BB., 0CHOBaHHOT0 Ha OKCIEPUMEHT, KOJTMYECTBEHHBIE U3MEPEHHS U
16-17 BB KPUTHYECKH | KPUTHYECKHii npeonon | HaOJIIOAEHUH, SKCIIEPUMEHTE U MaTeMaTHYECKOe MOJEIUPOBAHHE, UTO CTAJIO




it aHaM3 " aHaM3 ¥ CUHTE3 | azaiowjue | MaTeMaTHYECKOM OMUCAHUN? OCHOBOW JIJIsl HAYYHOT'O ITOKCKA B (hu3nKe?
CHHTE3 UH(OPMAIIIH, 86100p A) YkpermsieHre BIacTH HEPKBHU U YCHUIICHUE A) Hukomnait Komrepank
HH(OPMAI | IPHMEHATH 00H020 JIorMaTH3Ma B) Tuxo Bpare
u, CHCTEMHEIH npasunvby | b) PacmpocTpaneHne KHUTOIEYaTaHUS U B) TI'anmneo INammneit
IPUMEHSITH TOJXO ISt 020 JIOCTYITHOCTh aHTHUUYHBIX U HOBBIX HAyUHBIX I') ®paucuc bakon 3
CHCTeMHBIHl | perenus omeema | TEKCTOB Bri6epure onna TPABHILHBIH OTBET, KaK
HOAXOL UL | MOCTABJICHHBIX u3s B) Otka3 oT J0THKH U pallHOHAIBEHOTO MMEHHO BBIOPAaHHBIH BaMH yIEHBII
- saxau npeonodic | MBILUICHHUS B TI0JIb3y MUCTHIIN3MA JIEMOHCTPHUPYET yMEHHE OPraHU30BbIBATH
EHHbBIX I') [TonHOE MpeKpalieHne YHUBEPCUTETCKOTO | 3(EKTUBHBIH ONUCK HAYYHOW MCTHHBI Yepe3
[OCTABICHH oOpasoBanus B EBporne METO0JIOTHIO.
bix 3ania BriGepure oiMH MpaBUILHBIH OTBET, IIOYEMY OtBet: B
MMEHHO 3TOT (pakTop OBUT KIIFOYEBBIM IS O6ocHoBanus: ["anuneo ["anuneii B cBoux
MONCKA M HAKOIJICHHUS HAyYHOTO 3HAHUS B HCCIICIOBAaHMAX JIBUKECHUS Tel (Hanmpumep, Ha
310Xy CTAHOBJIEHUSI HOBOW HAYKH. HaKJIOHHOH ITOCKOCTH) HE MPOCTO HAaOI0AaI
Ortsert: b SIBJICHUSI, @ CTABHIJI KOHTPOJIMPYEMBbIC
O6ocHoBanus: Pacripoctpanenue 9KCTIEPUMEHTBI, TOYHO U3MEPSUT BpeMsI 1
KHHUTOIIeyaTaHus (M1300peTéHHON paccTosiHue, a 3aTeM BBIpaXKall IOTyICHHbIC
I'yrenbeprom B cepenmae XV B.) MO3BOIUIIO 3aKOHOMEPHOCTH Ha SI3bIKE MAaTEMATHKHU. Takon
OBICTPO M MIMPOKO PACHPOCTPAHATH HAYYHBIE | MOJXOJ] TO3BOJIMJI €My BBIWTH 32 PaMKH
TPYAbI — KaK aHTHYHbIE (Hapumep, YMO3PHUTEIbHBIX CIEKYIISIIUN U 3aJI0KHUTh
Apxumena, [Itonemes), Tak ¥ HOBBIE OCHOBBI AMITHPHUKO-MAaTEMaTHIECKOTO METOo/1a
(Komnepnuka, 'anunes, Kemnepa). 91o — KJIIOYEBOT'O MHCTPYMEHTa
CO3/1aJI0 YCJIOBHS I KPUTHIECKOTO I[eJICHANPaBIEHHOT 0 TIOUCKA B HAyKe.
COTIOCTaBJICHUS HJIeH, KOIJIEKTUBHOTO
00CYXIeHUsI, IPOBEPKHU TUIIOTE3 U
HaKOIUICHUS 3HAHUH — TO ecTh 00eCceuniIo
MH(PACTPYKTYPY I CHCTEMATHIECKOTO
MOWCKA U Pa3BUTHsI HAYYHON MH(POPMAIIHH.
Tema 4. YK-1. NYK-1.1. 3aoanua | Kakne n3 mepeducieHHbIX YepT Kakue nocTmxeHns K1accuueckoro Bsicokmnii (5-10
Knaccuueck | Criocoben 3HaTb, KaKk KOMOUHY | XapaKTepH3YIOT KIIACCHUECKHH 3Tarl €CTECTBO3HAHUS MOXHO PACCMaTPUBATh Kak MHHYT)
uil aTan OCYIIECTBIIAT | OCYIIECTBIIATH POBAHHOZ | €CTECTBO3HAHMS KaK CHCTEMHBIH CIIOCO0 pe3yabTaT MPUMEHEHHS CUCTEMHOTO MOX0/1a K
eCTECTBO3HA | , roucK, TIOHCK, 0 muna, MO3HAHUS IPUPOJIBI? pEIIeHNIO HayIHBIX 3a7a4?
HUS KPUTHUECKH | KPHTHYeCKHil npeonon | A) CTpemiieHHE K CO3/IaHNI0 YHUBEpcaldbHBIX | A) Co3maHne NepuonIecKOi CHCTEMBI
# AHANHS 1 AHAINS UM CUHTe3 | dedioujue | 3aKOHOB, OHHCLlljaIOLHHX MOBEJACHHE IIEIBIX xuMHuIeckux djieMeHToB [[. . MenneneeBsiMm
— wrbOpMAIHH, 6v100p KJIaCCOB SIBICHUI 5 B) ®opmynmpoBka 3aKk0Ha BCEMHUPHOTO
necxoavk | b) [Ipeobnananue kauecTBEHHBIX OMIMCAHUN tarorenns Y. HeroToHOM
nHdopMany | NPUMEHSTH .
. ux 6€3 KOJIMYECTBEHHBIX N3MEPEHNI B) Hcnone3oBanne alxuMHYeCKUX CHMBOJIOB
b CHCTCMHBIH omeemos | B) Hcnonb3oBaHue 3KCIEPUMEHTA Kak JUIS 3alIUCH MPEBPALCHUH BEIECTB
HpHMeHﬂTE ToAXOA A us CpElCTBa IIPOBEPKU TUIIOTES B I') Pazpaborka knerounoii Teopun T. llIBanHOM
CHUCTEMHBIH | peIIeHus 1 M. IlneiineHom

npeonodic

KOHTPOJIHMPYCMBIX YCJIOBUAX




TTOJIXOM JUII | TTOCTAaBJICHHBIX EHHbIX I') OTtka3 oT aHanu3a MPUYUHHO- 1) HosiBnenue yueHus o HIOTUCTOHE KaK
PpEIICHHs 3amay CIICZICTBEHHBIX CBS3EH B IOJIb3Y MUCTHYECKUX | «OTHEHHOH CyOCTaHIINM
[IOCTABJICHH 00BICHCHUI Ykaxure, B 4éM IPOSABISAETCS CHCTEMHOCTD
BIX 337124 1) CtpemieHue K MHTETpAUX 3HAHUH U3 Ka)KJJOTO 13 BBIOPAHHBIX JOCTIDKEHUN
pa3HBIX o0nacTell (MexaHMKH, aCTPOHOMHH, (HarmpuMep: BEISBIICHUE CTPYKTYPHI, HEpapXuH,
ONITUKH U JIp.) B €ANHYIO KAPTHHY MUpa B3aMMOCBS3€H, OOIIUX MPHUHIIHIIOB).
ITocne BIOOpa OTBETOB, KAK IMEHHO Otsetnl: A, B, T
YKa3aHHbBIE BAMU YEPThl OTPAKAIOT O6oCcHOBaHUS:
MPUMEHEHHUE CUCTEMHOT0 nojixoaa — 1o ectb | — A: [lepuonuueckas cucremMa — 3T0
paccMOTpeHHEe 00bEKTa UCCIICIOBAHUS KaK yHopsiioueHHast MOJEJb, OTPasKaroIas
LETOCTHOW, B3aMMOCBSI3aHHON CHCTEMBI, BHYTPEHHIOIO CTPYKTYPY U 3aKOHOMEPHbBIE
MO TYMHSIONICHCS OOIIUM 3aKOHAM. CBSI3M MEXKJy JIEMEHTAaMHU Ha OCHOBE UX
OrtBeThl: A, B, /1 CBOICTB M aTOMHBIX Macc; OHa MTO3BOJIMIIA
O6ocHoBanus: CHCTEMHBIN TTOIX0]T MpeJIcKa3aTh HOBBIC AJIEMEHTHl — MPHU3HAK
TIpEeIIIoIaraeT BEISIBICHHE O0IINX CHCTEMHOT'O TIPOTHO3HPOBAHUS.
3aKOHOMEPHOCTEM, YCTONUMBBIX CBSI3EU U — b: 3akoH BCeMHUPHOTO TATOTCHUS 00BEIIMHII
LEIOCTHOW CTPYKTYPHI H3y9aeMOTO SBICHUS. pa3po3HeHHEIC SBJICHNUA (TafcHUE SI0I0Ka,
— BapuaHT A oTpaxkaeT cTpeMIIeHHE K IIBIDKCHUE IDTAHET) B €AWHYIO IPUIHHHO-
00001menuto (Hanpumep, 3aKoHBI HpioToHA CIIEZICTBEHHYIO CUCTEMY, YIIPABISEMYIO OTHIM
MIPUMEHHUMBI KO BCeM TejlaM Bo BceneHHo#). YHUBEPCAITbHBIM MIPUHIIUIIOM.
— Bapuanr B nemoHcTpupyer — I': KnnetouHas Teopusi yCTaHOBHJIA, YTO BCE
METOJIOJIOTUYECKYIO CTPOTOCTh: KCIIEPUMEHT | JKUBBIE OPTAaHU3MBI COCTOSIT U3 OJJHOTUITHBIX
MO3BOJISIET BHISBJISITH YCTOMYUBBIE CBSI3U CTPYKTYPHBIX ¥ (DYHKIIMOHAIBHBIX €AUHUI] —
MEXTy dJIEMEHTAMH CUCTEMBI. KJIETOK, TEM CaMbIM BBEJIsS CACTEMHBIN TPUHITUTT
— BapwuanT /] moka3siBaeT HHTETPaTUBHYIO €IMHCTBA OMOJIOTHIECKON OpraHu3ainy.
MPUPOAY KIaccUuecKoi Hayku: HproTOH,
HaTpuMep, OOBEIUHUI 3¢MHYI0 MEXaHUKY U
HEOCCHYIO IMHAMUKY B €IUHYIO CHCTEMY.
Tema 5. YK-1. NYK-1.1. 3aoanua | Iloyemy oTKpbITHS B 00JaCTH Kak nonesast kapTiHa MHpa H3MEHUIIA Bsicokmnii (5-10
Haugano CriocobeH 3HaTb, KaKk OmKpbim | BIIEKTpOMarHeTu3Ma (Hampumep, padoTsl M. MIPECTaBICHUS YIEHBIX O TIPUPOJIC MHHYT)
KpYLLIEHUs OCYIIECTBIAT | OCYIIECTBIAT 020 muna | ®apanes u [Ix. K. Makcsenna) cramu B3aUMOJEHCTBUI U CTPYKTYpE PEAILHOCTHU IO
MEXaHHCTUY | §, rouck, TIOHUCK, c MTOBOPOTHBIM MOMEHTOM B KpUTHKE CPaBHEHMIO C KJIACCUIECKUM MEXaHUITU3MOM?
€CKoH KPUTHYECKH | KPUTHYECKHii paséepHy | MEXaHUCTHUECKOW KapTHUHBI MHpa? OrtBer:
KapTUHBI i aHATH3 1 AHATH3 ¥ cuHTe3 | MM OrtBer: IloneBas kapTuHA MHUpa 3aMEHUIA UIEH0
Mupa. — wrbOpMAIHH, omgemo | MexaHucTH4YeCKas KapTHHA MHPa ZIACKPETHBIX, H30TMPOBAHHBIX HaCTHIL,
IToneBas M OCHOBBIBAJIACh Ha TPEJICTABICHUHN O B3aMMO/IEHCTBYIOIINX 1O )KECTKUM
uHpOpMAIM | TIPUMEHSTH .
KapTUHA . CHCTEMHLIH BcenenHoii kak 0 COBOKYITHOCTH § JIETEPMHUHUACTCKUM 3aKOHaM, Ha MpeCTaBlIeHUE
Mupa ’ MaTepUAIIbHBIX YaCTHII, B3AUMOJICHCTBYIOIINX | O HEMPEPHIBHBIX (PU3UICCKUX MOJIIX,
HpHMeH’mi TOAXOR L TOJIBKO Yepe3 MpsiMble MEXaHUYECKUe MIPOHU3BIBAIOLIUX TPOCTPAHCTBO U
CHCTEMHBIM | PEIICHUA KOHTAKTbI WJIM MTHOBEHHBIE CHIIBI Ha OIpeeAIOMUX II0BEJeHHE MaTepuH. B
TIOJTXO JISI TTOCTABJICHHBIX

paccrostanu. OTkpbITH Papages (KOHIETINS

OTJIMYUEC OT MEXaHUIIM3Ma, I'/IC IyCTOC




peneHus 3amadq CHJIOBBIX JIMHUH U NoJst) 1 MakcBensa MPOCTPAHCTBO OBLIO ITACCHUBHBIM
TIOCTaBJICHH (MaTeMaTHUIeCKasi TEOPHS 3JIEKTPOMATHUTHOTO | «BMECTHIIMIIEM», B TIOJIEBOH KapTHHE
BIX 33734 TOJIA, TIPECKa3aBIlas CyIECTBOBAHIE MPOCTPAHCTBO CTAHOBHUTCSI HOCUTETIEM
AIIEKTPOMATrHUTHBIX BOJIH) IOKA3aJIH, YTO (U3NIECKUX CBOMCTB (HamIpuMep,
(hmu3nIecKne B3auMOJCHCTBUS MOTYT JIURJIEKTPUYECKON U MarHUTHOM
IepelaBaThCsl HE MTHOBEHHO U HE Uepe3 MPOHUIIAEMOCTH). DTO MO3BOJINIIO
KOHTAKT, a 4epe3 mnoie — o0co0yro Gpopmy CHHTE3HPOBATh HIEKTPHUECTBO, MATHETHU3M H
MarepuH, 00JalatoNyI0 SHEPIUeH, ONTHUKY B €AUHYIO TEOPHIO U IIOJTOTOBUIIO
JMHAMHKOI U CIIOCOOHOM CYIIEeCTBOBATh MOYBY AJISL PEIATUBUCTCKON U KBAaHTOBOU
HE3aBHCHMO OT BeIeCTBa. DTO OTPeOOBAIIO ¢m3ukn. TakuM 00pa3oM, MPOU3OILEN MEPexo.
0TKa3a OT YUCTO MEXaHHUCTUYECKUX MoJeneit OT aHAJIUTUYECKOT0, PEAYKIIHOHHUCTCKOTO
U 3aJI05KWJIO OCHOBBI HOBOM — I10JIEBOM — B3TJI7A K LIEIOCTHOMY, CUCTEMHOMY
KapTHHBI MUPA, B KOTOPOI IPOCTPAaHCTBO MIOHUMAaHMIO MIPUPOJIBI, I/I€ B3aUMOACHCTBUSA
CaMoO CTaHOBUTCS aKTHBHBIM YYaCTHUKOM paccMaTpuBaroTCs Kak JHHAMHIECKHUE
(hM3MUECKHUX MPOLIECCOB. MPOLIECCHI B CIUIOIIHOM cpejie.
Tema 6. YK-1. NYK-1.1. 3a0anua | 3HaHWE KIIIOYEBBIX MOHATHH KBAaHTOBOU INoHnmaHMe KBaHTOBBIX SIBIIEHUH U NposBiIeHu | Boicokmii (5-10
KsanToBble | CrocobeH 3HaTb, KaK 3akpuimo | PU3NKU M UX XapaKTEPUCTHK, OTPAKAFOLIHX CHUCTEMHOI'0 MOAX0/1a B UX HHTEPIPETALUN MHHYT)
NPEJCTABIE | OCYIIECTBIAT | OCYIIECTBIATH 20 muna | CUCTEMHBIH XapakTep MHKpOMHpa, HEOOXOMMO JUTS OCO3HAHHMS TOTO, YTO
HUS. b MOMCK, TTOMCK, Ha HE0OX0MMO JUTS IOHUMaHHUS TOTO, KaK MIOBE/ICHNE MUKPOYACTHI] HE MOXKET OBbITh
ITpupona KPUTHUECKH | KPHTHYeCKHil ycmanos | 3JI€MEHTHI KBaHTOBOH peanbHOCTH OMHCAHO H30MPOBAHHO, A 3ABUCHT OT
MHKPOMHPA | 5 pr e AHAIH3 ¥ CHHTe3 | JleHue B3aMMOCBSI3aHbI, B3aHMO3aBUCHMBI U L[EJIOCTHOTO KOHTEKCTa B3aMMOAEHCTBHIA,
CHHTES wrbOpMAIHH, coomgem | (HYHKIMOHHMPYIOT HE N30JIMPOBAHHO, a KaK BKJTIOYAst U3MEPUTEIBHYIO YCTAaHOBKY H
HGOPMALH | TIPHMEHSITS cmeus. L[EJIOCTHAs TUHAMUYECKas CHCTeMa, 9TO OKPY’KaIOIIYIO Cpey, YTO MPUHIUITHAIBEHO
. JISKUT B OCHOBE COBPEMEHHBIX HAYYHBIX U MEHsET HOXO0 bl K aHAU3Y U MOJEIHPOBAHUIO
N CHCTCMHBIH TEXHOJIOTHYECKHX MIPOPBIBOB. Y CTAHOBHTE CJIOKHBIX (PM3NYECKUX CHCTEM. Y CTAHOBUTE
HpHMeHHTIi TIoAXOA A COOTBETCTBHE MEXy KIIOUEBBIM MOHATHEM COOTBETCTBHE MEX/ly KBAHTOBBIM SBJICHHEM H
CHCTEMHBIM | pCLICHMS KBAHTOBOM (DM3HMKH U €r0 XapaKTepUCTHKOM, HPOSBJIEHMEM CUCTEMHOTO HOJXO0MA B €r0
HONXON I | MOCTaBJICHHBIX OTpaXKarOLIEH CUCTEMHBIN XapakTep UHTEPIPETALUH.
pemcHus 3ajna4 MUKPOMHpA. SBnenne IposiBeHne
IIOCTaBJICHH TTousiTue XapakTepucTrka CHCTEMHOI'0 MoaxoJaa
BIX 33124 A | BomHoBas | 1 | OnmceiBaer A | Dddexr 1 | Ionuépkusaer, 4To
(byHKuHsl COCTOSIHHE KBAaHTOBOM TYHHEJIUP JacThla HE CYIIECTBYET
(\V) CHCTEMEI B I[CJIOM, OBaHUA HM30JIUPOBAHHO, a

BKJTIOYas BCE
BO3MOJKHBIE HCXOIBI
HU3MEpeHUH

b [Mpunnun | 2
Heormpee
JIEHHOCTH

Orpaxkaet
(byH1aMeHTanbHbIE
OrpaHUYEHHUs Ha
OJTHOBPEMEHHOE

3HaHHC COHpﬂ)KéHHI)IX

B3aUMOJICHCTBYET C
IIOTCHLHMAJIbHBIM
0apbepoM Kak C 4acThblo
€JIMHON CUCTEMBI

b Jyanuszm 2
BOJIHA—
JacTHIA

‘Vka3pIBaeT Ha TO, YTO
moBsejieHue 00bEKTa
3aBHCHUT OT BCEH
IKCTIEPHUMEHTAITBHON

YCTAaHOBKH — CHCTEMBI




rapaMeTpoB Kak
CBOMCTBO caMOi
CHCTEMEI, a He

MOTPEIIHOCTD
HU3MEpEHHUs
B KsanToBa | 3 JemoHucTpupyet
s HEJOKaJIbHYIO
3aIyTaHH B3aHMOCBSI3b MEXIY
0CTh YacTUIAMHU:

HM3MEHEHHUE COCTOSHUS
OJIHOM MTHOBEHHO

BIIUSIET HA JIPYTYIO,
Jla’Ke Ha pacCTOSHUU

r Hpuamun | 4
CyImepro3
ULUH

IToka3siBaer, 4To
crcTeMa MOXKET
HaXOIHUTHCS B
HECKOJBKHX
COCTOSTHUSIX
OJHOBPEMEHHO 10
MOMEHTa U3MEPEHUsl,
YTO NMOJUEPKUBACT
IIEJIOCTHOCTh €€
OIUCAHUS

OTBeT:

A b B I

Kmou:

«00OBEKT +
HU3MEPUTENbHBIN
pudop»

B Kommamc 3 IToxa3sIBaeT, 4TO
BOJIHOBOM pe3yNIbTaT N3MEpeHHs
¢dyHKIIN olpeensieTcs He

TOJIBKO COCTOSTHHEM
00beKTa, HO U
B3aUMOJCHCTBUEM C
OKpPY>KaloILleH cucTeMoin
(Habnromarenem)

r KBanroBsl | 4 OTpaxaloT ycTOHYUBYIO
e uucna CTPYKTYpY aToMa Kak
JIEKTPOHA LIEJIOCTHOH CUCTEMBI,
B aTOMe TJie SHEPTeTHIECKHE

YPOBHH COTJIACOBAHBI
MEXIy co00it
OtBer:
A b B I
Kimrou:
A b B r
1 2 3 4

Tema 7.
Teopus
OTHOCHTEIh
HOCTH

VK-1.
Criocoben
OCYIIECTBIISAT
b ITOHCK,
KPUTHYCCKH
W aHAIIN3 U
CUHTE3
nadopmanm
u,
MIPUMEHSTH
CHCTEMHBII
TTOIXO, ISt

NYK-1.1.
3HaTh, KaK
OCYIIECTBIIAThH
TIOUCK,
KPUTHYECKHUH
aHaIM3 ¥ CUHTE3
nHdopmanny,
TIPUMEHSTh
CHUCTEMHBIN
TIOJIXO, JIIst
pereHus
MOCTABJICHHBIX

3aoanus
3aKPLIMO
20 muna
Ha
yCemanos
JeHue
nocneoos
amenvho
cmu

Pacnonoxure B noruueckon
MOCJIEIOBATEIEHOCTH 3TAIbl HAYIHOTO
KpH3HCa, IPEANICCTBOBABIIETO CO3JAHUI0
CHeNnHaNbHON TEOPUH OTHOCUTENIBHOCTH
(CTO), oTpakaroriue mpouecc KpUTHIECKOTO
OCMBICTICHHS KITACCHIECKUX MTPECTaBICHHUI.
1. HecoBmecTnmocTs ypaBHEeHNH MaxkcBeina
C IPUHIUTIOM OTHOCHTENbHOCTH [ amrest.

2. ITombITKM CIACTH KOHIETIINIO 3dupa
(manpumep, runotesa Jlopenna—
OumpKepanpaa).

3. OTpuLaTeNnbHbIA Pe3ynbTaT ONbITA

YcTaHOBHUTE XPOHOJIOTO-JIOTHYECKYIO
MIOCJIE/I0BATENILHOCTD KJIFOYEBBIX [IarOB B
nepexoJie OT CIEIHAIBLHOM K 00IIei Teopun
OTHOCHTENIEHOCTH, JEMOHCTPHUPYIOLTNX
IBOJTIONHIO (pr3HUecKol KapTHHBI MHUpa Yepes
KPUTUYECKUM aHAIHU3 U CUHTES.

1. Oco3nanne DIHIITEHHOM OTPaHUYEHHOCTH
CTO (mpuMeHrMa TOJIHKO B HHEPITUATBHBIX
cUcTeMax).

2. ®opMyIMpOBKA NPUHIUITA SIKBUBAIEHTHOCTH
(JrokanbHast HEpa3IMYUMOCTb TPABUTALIIH U
YCKOPEHHS).

IToBBIIEHHBIH
(3-5 MunyT)




pereHust 3a1a4y MaiikenscoHa—Mopiu 1o 00HaPY)KEHHIO 3. I[IpuMeHeHue HeeBKINIO0BON reOMeTpUN
MTOCTABIICHH «3(hUpHOTO BETpay. (reomerpun Pumana) st ormmcanus
BIX 327124 4. ®opmynupoBKa DUHIITESHHOM IBYX HCKPUBJIEHHOTO IPOCTPAHCTBA-BPEMEHH.
noctynaroB CTO: mpunImma 4. [Tybnukanus moHOH (HOPMYITHPOBKH 00IIEeH
OTHOCHTEIIFHOCTH M IOCTOSTHCTBA CKOPOCTH Teopun oTHocHuTesbHOCTH (1915 1) 1
CcBeTa. 00BACHEHNE aHOMAIBHOTO CMEIIECHHUS
OtBer: nepurenwst Mepkypus.
| | | | Ortser:
Kirou: | | | |
1 | 3 | 2 | 4 Ktou:
1 |2 |3 | 4
Tema 8. YK-1. NYK-1.1. 3adanus | Kakoii 3 nepeyrcCICHHBIX TPUHIMITOB JeKUT | Kakoe U3 crenyromux yrepxkacHuil Hauoonee | IoBbIIEHHDBIH
Konuenmuu | Criocoben 3HaTh, KaK KOMOUHU | B OCHOBE CHHEPIeTHYECKOTO MOIX0/a K TOYHO OTpaxaeT poib GIyKTyaunui B mpouecce | (3-5 MUHYT)
CaMOOpPraHd | OCYyIIECTBIAT | OCYIIECTBIATh | PO6AHHOZ | W3YUCHHUIO CIOXKHBIX CHCTEM M Hauboiee CaMOOPTaHU3aINH C TOUYKH 3pEHHUSI CHCTEMHOI0
3alUH. b TIOWCK, TOHCK, 0 muna, MIOJTHO OTPaXxkaeT CYyTh CUCTEMHOTO noaxona?
CuHepreTuk KPUTHYECKH | KPUTHYECKHii npeonon | MBIIUICHUS? A) ®yKkTyaluy Beeria pa3pyliaoT IOpsI0K U
a. Obmas T AHANM3 1 cumTes | dedowue | A) IIpuHIKI NeTepMUHHPOBAHHON MPENATCTBYIOT YCTOHYNBOMY Pa3BUTHIO
Hay4JHast CHHTE3 uHGbOpMAITHH, 8v100p Mpe/ICKa3yEMOCTH BCEX MPOLIECCOB CHCTEMBI 5
KapTHHA 00H020 b) [Ipuanun nueeiHONM npuuuHHOCTH «onuH | Bb) dykryanmn — 310 ciyvaiiHbIe
nHdopMany | IPUMEHSTH
MHpa u CHCTOMHLL npasuibl | BXOI — OJHH BBIXOID) § OTKJIOHEHUsI, HE UMEIOIINE 3HAUCHHS IS
’ 020 B) IIpuHIMIT IETOCTHOCTH: CBOICTBA SBOJIIOLUH CHCTEMBI
HpHMeHﬂTE TOAXOA A omeema CHUCTEMBI HE CBOJSTCS K CYMME CBOMCTB €€ B) Baanu ot paBHOBecHs MaJibie (DIyKTyaIruu
CHCTEMHbIN PCLICHIS u3 yacTeu MOTYT YCUIUBATELCS U 3aIlyCKaTh IIEPEXO.]
HOAXOM I | MOCTABJICHHBIX | ypegnoore | T') [IpUHLAI MIOJIHOM M30JISAMA CUCTEMBI OT CHCTEMBI K HOBOMY YIIOPSI0YEHHOMY
pemeHnA 3anaqd EHHBIX BHEIITHEH cpeibl COCTOSIHUIO
TOCTaBJICHH Bribepure oauH IpaBUIIBHBIA OTBET, TOYEMY I') ®nykTyanuu 1eficTBYIOT TOJIBKO Ha
bIX 3a/1a4 MMCHHO OH JEMOHCTPHUPYET IPUMCHCHHEC MHUKPOYPOBHE M HC BJIMSIOT Ha

CHCTEMHOTO TT0JIX0/1a B aHAJIN3E
CaMOOPTaHU3YIOIINXCS CUCTEM.

Otset: B

O6ocHoBanms: CHHEpreTHKa N3y4aeT, Kak 13
Xa0ca B OTKPBITBIX HEPABHOBECHBIX CUCTEMAX
BO3HHUKAET MOPSI0K Oaromaps
B3aMMO/JICHICTBHIO MHOXECTBA 3JIEMEHTOB.
ITpu 3 TOM HOBOE Ka4uecTBO (CTPYKTypa, PUTM,
MaTTePH) BOSHUKAET TOJILKO HAa YPOBHE
CHCTEMBI B IIEJIOM U HE MOXET OBITh
BBIBEJICHO M3 CBOMCTB OT/IEIIBHBIX
KOMIIOHEHTOB. JTO U €CTh IPOSIBIICHHE

MaKpOIIOBEJICHHE CHCTEMBI
Bribepure oquH paBUITEHBIA OTBET, KaK 3TO
CBSI3aHO C BO3MOYKHOCTBIO YITPABIICHUS WITH
MIPOTHO3MPOBAHNUS TIOBEACHHUS CIIOKHBIX CUCTEM
4epe3 CHCTEMHBIH MOIXOI.

OTseT: B

O6ocuoBanusa: CHCTEMHBII ITOIXOI B
CHHEPreTHKE paccMaTpuBaeT (payKTyamnuu He
KaK [TOMEXY, a KaK MOTCHIIMAIbHbBIH HCTOYHUK
HOBH3HBI. B HEpaBHOBECHBIX YCIIOBHSIX
(HarpuMep, IpU IPUTOKE SHEPTUH HUITH
BEIECTBA) CUCTEMA CTAHOBUTCS




MPUHITUIA [[EIOCTHOCTH — KITFOYEBOTO
JJ€EMEHTA CUCTEMHOIO MTOAXO0a,
MO3BOJISIOIIET0 TOHMUMATh U MOJICITUPOBATh
CJIOKHBIE MPOLIECCHI CAMOOPraHU3aIuH B
MIPUPOAE, OOIIECTBE U TEXHHUKE.

YYBCTBUTEIBHON K MAJIBIM BO3MYIICHUSIM, 1
onHa n3 QIYKTyannii MOXKeT OBITh «0TOOpaHay»
U YCUJICHHA, IPUBOAS K KAYECTBCHHOMY CKauKy
— HOBOH CTpYKType (HampumMep,
KOHBEKIIMOHHBIM staeiikam benapa). O1o
MO3BOJISICT HE TOJBKO MOHUMATh, HO U
IeJICHAIIPaBICHHO BIIMATH HA pa3BHTHE
CJIOKHBIX CHCTEM, UCTIOJIb3Ysl MOMEHTHI
HEYCTOWYHMBOCTH (TOUKH OU]ypKaIMK), 4TO
SBISIETCS MPAKTHYECKUM IPUMEHEHHEM
CHCTEMHOT'O MBILIICHUSI.

Tema 9.
OOmas
KapTUHa
Bcenennoii.
DBOJIOLUA
3Be3.
Kocmomornu
eCKHe
MOJIETIN
Bcenennoii.
Bosnbmion
B3pHIB U
JNajJbHenas
SBOJIIOIHS
Bcenennoit

VK-1.
Crnocoben
OCYIIECTBIIAT
b ITOHCK,
KPUTHYCCKH
¥ aHaIu3 1
CHHTE3
nHdopmaru
u,
TIPUMEHSTH
CHCTEMHBIN
MOAXO JJIs
pereHus
ITOCTABJICHH
BIX 3314

NYK-1.1.
3HaTh, KaK
OCYLIECTBJIATH
TIOHCK,
KPUTUYECKUI
aHaJu3 U CUHTE3
nHpopmanuy,
MIPUMEHSITh
CHCTEMHBIN
MIOIXOM, ISt
pelieHus
IIOCTaBJICHHBIX
3a7a4

3aoanus
KOMOUHU
DOBAHHO2
0 muna,
npeono
azarouue
86100p
HeCKOIbK
ux
omeemos
u3
npeonoic
EHHbIX

Kakue u3 nepeuncieHHbIX TOI0KEHUI
OTpakaloT NPUMEHEHHE CUCTEMHOI0 IoX0/1a
MIPY U3yYCHNUH SBOFONNH 3BE3?

A) PaccmoTtpeHne 3Be376I KaK OTKPBITON
TEPMOJMHAMUYECKON CHCTEMBI,
oOMeHHBaOIIEHCS YHEPTHCH ¢ OKpy Karomeh
cpenoit

b) AHanu3 TOIBKO Macchl 3B€3/1bl, NTHOPHPYS
€€ XUMUYECKUI COCTaB U BO3PacT

B) Yuét B3auMOCBSI3M MeXTy BHYyTPEHHUMHU
mporieccamMu (TepMOosIepHBIE PEaKIiH,
TPaBUTALIMOHHOE C)KAaTHE) U BHEIITHUMHU
MPOSIBICHUSMH (CBETUMOCTB, CIIEKTp, pa3Mep)
I') IIpencraBnenne o 3Be3/e KAK O CTATHIHOM,
HEN3MEHHOM OOBEKTe

1) MonenmpoBaHye )KN3HEHHOTO IUKJIA
3Be3/IbI KaK MOCJIE0BATEIILHOCTH
YCTOWYUBBIX U HEYCTOWYMBBIX COCTOSIHUH,
3aBUCAIINX OT HAYAIbHBIX yCIOBHHA

ITocne BeIOOpa OTBETOB, KAK MMEHHO
BbIOpaHHBIE BAMH MTOJIOKEHUS
JIEMOHCTPHUPYIOT CUCTEMHBIH TTOAX0 — TO
€CTh PACCMOTPEHHE 3BE3/bI KaK IIeJIOCTHOM,
JIMHAMUYHOM U B3aUMOCBSI3aHHOU CUCTEMBI.
OtBetsl: A, B, /]

Oo6ocHoBanus: CUCTEMHBIHN ITOIXO
IpeArnosaraeT aHajau3 00beKTa Kak
LEJIOCTHOW, IMHAMUYHON CHCTEMBI,
HaXoJIsIIeNCsl BO B3aUMOJEHCTBUY C

Kakue u3 crneayomux 3JeMeHTOB
KOCMOJIOTHYECKOU Mozenu «bombIlioi B3pbIB»
CBUIETENBCTBYIOT O IPUMEHEHUN CUCTEMHOIO
M01X0J1a K MOHNMaHuI0 BeelleHHOH kak
€IMHOTO IIeNIoT0?

A) Ilpencrasnenue o BeeneHHOM Kak 0
COBOKYITHOCTH HE3aBHCHMBIX TAJIAKTHK 03
o01mieit ncropun

b) Ucnonp3oBaHue eNMHON BpEMEHHOI HITKaJIBI
TSI OTIMCAHMS DBOJIIOINM Beel Beenennoi —
OT IJIJAHKOBCKOI 3ITOXU 0 HACTOSILETO
MOMEHTA

B) Yuér B3anMOCBSI3U MEXy paclIupeHHeM
MIPOCTPAHCTBA, TEMIIEPATYPOH PEIIUKTOBOTO
U3ITYYCeHUS 1 00pa30BaHNEM XHMUYECKAX
3JIEMEHTOB

I') Otka3 oT moncka o0IMKX 3aKOHOMEPHOCTEH B

I10JIb3Y ONHCAHUS TOJBKO JIOKAJIbHBIX
ACTPOHOMMYECKHUX SIBICHUN

J1) UnTepnpeTanus peIMKTOBOTO U3ITy4YeHUs
KaK CHCTEMHOTO «CJIeJia» PAaHHETO TOpSIero
cocTosiHus BeenleHHOM, oATBEpIKIato1Iero eé
LIETIOCTHYIO 3BOJIIOIUIO

VYkaxwure, Kak KaKIbIH U3 BEIOPAHHBIX
AJIEMEHTOB OTPaKaET MPUHITUIIBI CUCTEMHOCTH:
LEIOCTHOCTh, HEPAPXHUIO, B3AUMOCBS3b
KOMITOHEHTOB, IMHAMUYECKYIO 3BOJIIOLUIO.
Ortsetsl: b, B, [

Oo6ocHoBanus: CUCTEMHBIN TOAX0 K

Boicoknii (5-10
MUHYT)




OKpYIKaromien cpeoil u o0agaronei
BHYTPCHHUMH CBSI3SIMH.

— A: 3Be3a — OTKpHITas CHCTEMA,
M3ITYJaonIasi YHEPTHIO U TEPSIOIas Maccy
(marmpuMep, gepe3 3BE3NHEIN BETEp), 9TO
BJIMSIET HA €€ DBOIIOLUIO.

— B: U3menenus B sape (Hampumep,
HcuepraHue BOAOPO/ia) HAIPSMYIO BIHUSIOT Ha
CBETHMOCTb, TEMIIEPATYpy U pa3Mep — 3TO
MPOSIBJICHUE BHYTPEHHEN B3aUMOCBA3aHHOCTH
HOJCUCTEM.

— J1: ’KuzneHHslIil myTh 3Be3/16I (OT
TYMaHHOCTH J10 0eJI0ro Kapinka, HeWTPOHHOM
3BE3/IbI WIIH YEPHOI TBIPHI) MOACTHPYETCS Kak
MOCJIeIOBATEILHOCTE (a3, TIe Kakaas cTaans
ompenensercs 0aIaHCOM CHII M TapaMeTpaMu
MpeapIaylIed — NpU3HaK CUCTEMHOMN
JTUHAMUKH.

KOCMOJIOTHH paccMaTpuBaeT Beenennyro kak
€IMHYIO Pa3BHBAIOIIYIOCA CHCTEMY C 00IIei
UCTOpHEN M B3aMMOCBA3aHHBIMH IIPOIIECCAMHU.
— b: EnvHas BpeMeHHas 1IKaja o3BOJsieT
CHHXPOHHU3HPOBATH COOBITHA (HYKICOCHHTES,
pexoMOnHaIS, HOpPMUPOBAHHUE CTPYKTYP), UTO
HEBO3MOXHO 0€3 [IETIOCTHOTO B3I IA.

— B: Temneparypa, pacliupeHue u
XMMUYECKHH COCTaB — ATO B3aMMO3aBUCHMBIE
napaMeTpsl, U3MEHSIOUINECs COITIaCOBaHHO; MX
COBMECTHBIH aHaJIN3 — MPU3HAK CUCTEMHOTO
MOJICTUPOBAHMUSL.

— JI: PenukToBOE U3IyYyeHUE — 3TO
riaodabHOE CBOMCTBO BeeneHHOMH,
coxpaHuBIIee nHGopManuio o e€ paHHEM
COCTOSIHHH, YTO MOATBEPXKIACT €€
HCTOPHYECKYIO U (PU3UIECKYIO [IETTOCTHOCTb.

10

Tema 10.
IInanerapu
3 (S
MPENOCHUIK
u
3apOKACHUS
U pPa3BUTHUL
JKU3HU.
CrpykrypH
ble YPOBHH
JKUBOI
MaTepuu

VK-1.
Criocoben
OCYIIECTBIIAT
b TIOHCK,
KPUTHYCCKH
W aHAIIN3 B
CHHTE3
nHpOpMann
u,
MIPUMEHSTH
CHUCTEMHBIN
TOIXO JUIS
petieHus
[TOCTaBJIEHH
BIX 3aJa4

NYK-1.1.
3HaTh, KaKk
OCYIIECTBIIATH
MIOUCK,
KpUTHUYECKUI
aHaN3 ¥ CUHTE3
HHpOpMAINH,
TIPUMEHSTh
CHUCTEMHBIN
MOJIXO/1 JUIS
pereHus
MTOCTaBJIEHHBIX
3a1a4

3aoanus
OmKpbIM
020 muna
c
DPA3BEPHY
molm
omeemo
M

Kakue rianerapHble yCIOBUSI Ha paHHEH
3emuite criocoOCTBOBAIHM BOSHUKHOBEHHIO
JKM3HH, U TJI€ MOKHO HalTH JIOCTOBEPHBIE
Hay4YHbIE JAHHBIE 00 3TUX YCIIOBUAX?

OrtBer:

Ki1r04ueBbIMH IJIaHETAPHBIMU MTPEANIOCHIIIKAMU
3apOKICHUS )KU3HU Ha 3emiie ObUIH: HaTn4nue
JKUJIKOH BOAbI (61arosapst oNTUMalIbHOMY
pacctosiHnio oT CosHIA 1 aTMOc(hepHOMY
JIABJICHUIO ), CTAOMIIbHBII SHEPTreTHYECKUH
MOTOK (COJTHEYHOE U3ITyUYeHHE,
reoTepMalibHast HEPTHsl, MOJIHUN),
BOCCTaHOBHUTENbHAs aTMocdepa (0e3
CBOOO/IHOTO KHCJIOPO/Ia, YTO TO3BOJISIIO
CHHTE3MPOBAThCSl OPIraHUUECKHM MOJIEKYJIaM )
Y Te0JIOTHYECKasi aKTUBHOCTh
(oGecrieunBaBIIast KPYrOBOPOT BEIIECTB).
JloctoBepHyto nH(MOPMAIIHIO 00 ITHUX
YCIIOBUSIX MOKHO HAlTH B HAYYHBIX
MCTOYHMKAX: y4eOHHKaX MO acTPOOHOJIOTHH U
MaJICOHTOJIOT MU, PELIEH3NPYEMBIX XKypHaax
(manpumep, Nature, Astrobiology), 6azax
naHHeIX NASA 110 5K30MIaHETaM U

Kaxk cTpykTypHBIE YpOBHU XHBOIf MaTepuu (OT
MOJIEKYIISIPHOTO 10 6rocdepHOoro)
JIEMOHCTPHUPYIOT MPHUHIIMIT HEPAPXHUUYECKOM
OpraHM3aliy, 1 KaKylo poJib UTPAET MOUCK
MEXAUCIMIUIMHAPHOW MH(GOPMALIUH TIPH UX
n3ydeHun?

OrtserT:

JKuBast MmaTepust opraHM30BaHa HEPAPXMUECKHU:
Ka)XJbIil ypOBEHb (MOJICKYIIBI — KJICTKH —
TKaHH — OPTaHbl — OPraHNU3MBbl — HOIYJISIHA
— 3KOCHCTEeMBI — Onocdepa) obmamaet
HOBBIMH CBOHCTBaMH, HE CBOAUMBIMH K
MpeABIIYIIEMY, HO IPH 3TOM 3aBUCHT OT HETO.
Hanpumep, QpyHKIMOHUPOBaHKE KIIETKH
HEBO3MOXXHO 0€3 OMOXUMHUYCCKUX PEaKIuii, a
IKOcucTeEMa — 0€3 B3aMMOIEHCTBHS
OpraHu3MoB. /{151 moHuMaHus 3TO uepapxuu
TpeOyeTcsi MeXIMCIUIUTMHAPHBIA MOUCK
HHPOPMALINU: MOJICKYJISIpHAst OHOJIOTHS
0OBSCHSIET MPOLECCHl BHYTPU KJICTKH,
¢du3nonorus — paboTy OpraHoB, SKOJIOTHSI —
CBSI3U MEXXIY BHIAMH, @ TEOXUMHUS U
KJIMMAaTOJIOTHsI — YCJIOBUSI HA YPOBHE

Boicokuii (5-10
MUHYT)




MPOUCXOXKICHHIO )KU3HH, & TAKKE B
MaTrepHallaX HCCICAOBaHUH 110 IPEBHUM
TOPHBIM TTOpoAaM (LUPKOHAM BO3PacTOM
Ooxee 4 MIIp JI€T) U MOACTHPOBAHUIO paHHEH
aTMocdepbl. YMeHHe HaXOAUTh TaKue
HCTOYHHKH — OCHOBA HayYHOTO IIOHCKA.

ouocdepsl. HanéxHbie JaHHBIE MOXKHO
HOJIyYHTh U3 HHTETPUPOBAHHBIX HAYYHBIX
PECypcoB, TAKHX KaK SHIUKIOICAUH
(Britannica, Scholarpedia), 6a3s1 PubMed,
yaeOHbIe Kypchl Ha matgopmax Coursera wim
edX, a Takxe opuIHATEHBIC CATHI HAYIHBIX
nHCcTUTyTOB (Hampumep, PAH, NASA
Astrobiology Institute). OTo moguepkuBaer, 4To
3¢ peKTUBHBINH MOUCK HHPOpMALIUK — KITIOY K
LEJIOCTHOMY MOHUMaHHIO YKU3HH.

Kpumepuu oyenuganusa ouaznocmuueckoit padomot.

Ouenka Kpurepun ouennBanus
OTJIUYHO ot 90 1o 100 % npaBUIHLHO BHIITOJHEHHBIX 3aTaHUH
XOpouio ot 70 10 89 % npaBUIIbHO BBHIIIOJHEHHBIX 3alaHUH
Y/10BJIETBOPUTEIHHO oT 50 110 69 % mpaBMIIBHO BHIOJHEHHBIX 33JaHUN

HCYA0BJCTBOPUTECJIBHO

menee 50 % npaBUITLHO BBITOJHEHHBIX 3aaHHIMA




