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PABOYAJI ITPOI'PAMMA JUCHUIIJIMHBI

HaumeHoBaHHEe AUCHUILIMHbI:

Konuenuuy coBpeMeHHOI0 eCTeCTBO3HAHNUSA

PEKOMEHﬂyeTCﬂ AJIs HanpaBJeHUd NOATrOTOBKH

02.03.01 — MaremaTrKa U KOMIbIOTEPHBIC HAYKH

(VKazbIGUOMEH KOO U HOUMEHOsaHUA Hanpasienus (i)

nodeomosku (cneyuatbrocmu (et) wicnu npoghaen (cneyuarsatui)

Kpanudukanus (cTeneHs) BbITyCKHUKA OakaaBp

(vrazbleaemes keanuthuxayus (cmenens) esinyexuura & coomsememeuu ¢ OC BO PYVIH)



1. Hesu u 3a1249M JAUCHHILIHHBI

e chopmupoBarh MOHUMAHUE POAM ECTECTBEHHOHAYYHOH KOMIIOHEHTHI KYJIBTYphl M €€
BKJIA/Ia B PA3BUTHE LIMBIIA3AIIMH;

e chopMHPOBaTL NMPEACTABIEHUS O €CTECTBEHHOHAYYHOW KapTHHE MHUPA Kak I1o0anbHOM
MOJIEITH [IPUPOBI, OTPAXKAIOLIEH LENOCTHOCTL U MHOr0O00pa3yue eCTECTBEHHOIO MUPA;

e [JOCTHYb OCO3HAHMs 3HAYMMOCTH MpoOIEM B3aUMOACHCTBMS HEJIOBEKA W MPHPOILI B
KOHTEKCTE COBPEMEHHOW €CTeCTBEHHOHAYYHOH KapTUHBI MUPA;

e chopMmupoBarh YOSIKIEHHE B TOM, YTO CYHICCTBYIOIIME OOBEKTHI JKMBOH M HEKHBON
OpUpOALI HAa BceX MacluTadax MarepuajibHOro Mupa c(OpMHPOBAIMCH B PE3YyJbTaTe
€CTECTBEHHBIX IBOJTIOLMOHHBIX MTPOLECCOB

® [IOJArOTOBUTH K KPUTHYECKOH OLIEHKE pAa3JIM4HbIX [apaHay4HbIX M BHEHAY4HBIX
uH(OPMALMOHHBIX OTOKOB, LUpKYyIupytonux B CMU u na O061T0BOM ypOBHE;

® [IPUBHUTH HABBLIKU PALMOHAIBHOTO TEOPETUYECKOIO MBILUICHHS,

e cdopmupoBars  0a30Bblif  YpOBEHb  €CTECTBEHHOHAyYHONW  IpaMOTHOCTH  JJIA
OPUEHTHUPOBAHMS B CTEHNEHH €CTECTBEHHOHAyYHOH OOOCHOBAHHOCTH TEXHOIOMMYECKHX
OPOEKTOB, MOJIEKAILIMX MEHEIKEPCKOMY CONOPOBOKACHHIO (A7 HKOHOMMYECKHX
HanpaBJICHUH )

e chopmupoBars 0a30Bblil YpOBEHb €CTECTBEHHOHAy4YHOH I'PAMOTHOCTH, MO3BOJISIOLIMIA
UCIOJNIb30BaTh INPUHIMIIBI HAYYHOrO MojAXoAa B mnporecce (OPMHPOBAHUS CBOMX
MHPOBO33PEHUYECKUX B3IIAJA0B, a TAaKiKe B CBOEH COLMAIbHOM M npodeCcCHOHATBHOH
JESITe/IbHOCTH.

2. Mecro aucuuminabl B crpykrype OOII
[Mukn, Kk KOTOpOMY OTHOCUTCA aucuuruivHa: brnok 1 «/Jlucnmnnuubl (Moaynau)y, obgsarenbHas

YacTb.

B rtabmuue Ne 1 npuBeneHbl NpeniIeCTBYIONIME W IMOCHSAYIOUIUE JIUCIUIIIMHBL,
HanpasjieHHble Ha (HOPMHUPOBAHHE KOMIIETEHIMH JUCLUIIMHBI B COOTBETCTBUM C MarpuLEH
xommerennuii OIT BO.

Tatmuia Ne 1
[IpemmecTByronme H nocjey0He JUCHUILIHHBI, HANIPaBJIeHHbIE HA
hopMupoBanue KoMIeTEeHIHI

No HUTudp u Iocnenyromume

5 f; HAaUMEHOBAHHUE [IpenecTByonye AUCHUIITHHBL JUCLUILIMHBI (TPYIIIbI
KOMIETEHIHH JUCLMILUIMH)

YHuBepcalbHble KOMIETEHIUH

1. | VK-1 - -

O6buienpodeccuoHanbHble KOMIETEHIUH

2. | OIK-1 | Dusuxa | Teoperuueckas MexaHHKa

IIpodeccuonanphbie KoMIeTeHIUY (BUA IPOdeCcCHOHAIBHON 1eATENbHOCTH - HAyYHO-
HCCIEI0BATEILCKHIH)

3| | |

[TpodeccronanbHO-CIEUATN3HPOBAHHBIE KOMIIETEHLIHN CHELHAIN3ALUN

3. TPEﬁOBaHHH K pe3yjibTarTaM 0CBOEHHUH JHCIHILINHBL

[Tpouiece n3yuenus AMCLUITIMHBL HAMPaBiaeH Ha (GOPMUPOBAHKE CIIEAYIOIINX KOMIETEHLIUN
YK-1: OIIK-1
(e coomsemcmeuu ¢ OC BO PV/IH)




YK-1. CnocobeH ocyIecTBIATh OUCK, KPUTHUECKNN aHaIN3 1 CUHTE3 HH(POPMALIUH, IPUMEHSTD
CHCTEMHBIN MOAXO IS pEleHHs TOCTABIEHHBIX 3a/1a4.

OIIK-1

VK-1.1 3mnaer npunumnbsl cbopa, otbopa u 0000wmeHuss uHDOPMALKK, METOAUKH
CHCTEMHOTO IOX0/1a ISl pelIeHus PO(EeCCHOHANBHBIX 3a1a4

YK-1.2 Ymeer anaiu3upoBaTh U CHCTEMATH3UPOBATL Pa3sHOPOAHBLIE JaHHBIE, OLEHHBATH
2 deKTUBHOCTE IPOLEAYp aHaIU3a MPOOIeM U NIPUHATUA pelleHU B PodecCHOHaIbHON
AEATENbHOCTH

YK-1.3 Bnapeer HaBbIkaMH HAy4HOrO TIIOMCKAa U MpaKkTHYeCKOoH pabotbl ¢
UH()OPMALMOHHBIMH HCTOYHUKAMM; METOAMU MPHHATHS PELICHHUH

. CnocobeH KOHCYJIBTHPOBaTb M MCHONb30BaTh (PyHIaMEHTalbHbIC 3HaHMA B o01acTH

MAaTeMaTHYECKOTO aHAIM3a, KOMIUIEKCHOIO M (YHKIMOHAIBLHOTO aHAlH3a, anre0dpsl,
AHAIIMTUYECKON reoMeTpul, auddepennuanbHol reoMeTpiu U Tonoaoruy, auddepenuaibHbIX
ypaBHEHUH, JMCKPETHONH MaTreMaTMKd M MaTeMaTHYECKOH JIOIMKHM, TEOPHH BEPOATHOCTEH,
MaTeMaTHYeCKOW CTAaTUCTUKH M CIy4alHbIX IMPOLIECCOB, YHCIECHHBIX METOIOB, TEOPETHYECKON
MEXaHUKH B IPO(eCCHOHANBHON AEATEIbHOCTH.

OIIK-1.1 O6nagaer 6a30BbIMU 3HAHUAMM, MMOJTYHYEHHLIMH B 00JIACTH MATEMAaTUYECKUX U
(MJ1M) eCTeCTBEHHBIX HAYK

OIIK-1.2 YMmeer ucnosib30BaTh 0a30BbIE 3HAHUSA, TTOJTYUEHHBIE B 00J1ACTH MATEMAaTHYECKUX
U (MIM) eCTECTBEHHBIX HAYK, B Ipo(deccHoHaIbHON 1eATeNbHOCTH

OIIK-1.3 HMwmeer wnaBpiku BbIOOpa METONOB pelIeHHs 3ajad  NpodeccCHOHaTbLHOH
JESTEIbHOCTH Ha OCHOBE TEOPETUUECKUX 3HAHUH

B pe3viibTarTe H3YHEeHHH THCUHILINHBI CTYIEHT J0JIKEeH:

3HATH:
[ ]

BEIyLIHE HIIEH COBPEMEHHOIO €CTECTBO3HAHMS;

COBPEMEHHBIE MPECTABICHHS O CTPOSHUU MATEPHH,

CBOWCTBA MPOCTPAHCTBA U BPEMEHHU;

(hyHIaMEHTANIbHbIE MO/IE/T €CTECTBO3ZHAHUS;

TUIB! U pOJIb (PyHIAMEHTAIBHBIX B3aUMOACHCTBUIL, MEXaHU3M Nepejauu B3aUMOACHCTBUI;
KJIacCHYECKHE 1 HEKIaCCHYEeCKHUe KOHIIENIMH €CTECTBO3HAHN,

pOJIb CIly4alHbIX BO3ACHCTBUH B MOBEJEHUH CHUCTEMBI, HEOOXOAUMOCTH H OCOOEHHOCTH
BEPOSITHOCTHOI'O OIMMCAHUS;

YCJI0BUSL U MEXAHHU3Mbl CAMOOPTIAHNU3ALIUH B IPUPOJAHBIX CUCTEMAX;

THIIBI CUMMETPUH H YIIOPSJOYEHHOCTH B IPUPOIE;

COBpPEMEHHBIE TEOPHH NPOUCXOKACHUS U dBoIOLMH Beenennoii;

(hakTOpBI IBOITIOLMHU B JKUBOH M HEKUBOH MPUPOJIE;

VYMmern:

KPUTUYECKU BOCIPHUHHMMATh, AaHAJIM3UPOBATL M IepepadarbiBaTh €CTECTBEHHOHAYYHYHO
undopmanuio;

CTPOUTHL a/IeKBATHbIE MOJENN HM3y4yaeMbIX OOBEKTOB M OINpeeisTh (PyHIaMeHTaIbHbIE
XapaKkTEPHCTUKH MOJIENEiH;

ONnpeneNnaTh M YYUTHIBATE POJIb W XapakTep BIUSHUS OKpPYKEHHS Ha TMOBEJICHUE
M3y4aeMoro 00beKTa (CUCTEMBI);

JeaTh KaueCTBEHHBIM NPOTHO3 MOBeJeHUs O0bEKTAa NPU OINPEesIEHHBIX BHEIIHHX
YCJIOBUSIX;

yCTaHABIUBATh 3aKOHOMEPHOCTH MOBEICHUS NPUPOIHBIX OOBEKTOB;

YUYMUTBIBATh POJIb CIYYaHHOCTH BO3ACHCTBUSA OKPYIKEHHS B MNPUPOJAHBIX, COLUAIBHBIX U
IKOHOMHYECKHUX CHCTEMAX;

OLICHUBATh CTENEHb JOCTOBEPHOCTH TMIIOTE3 M TEOPHi, Ipemiarark CrHoco0bl MX



POBEPKH;
OLICHUBATh CTENEHb MPUOMMKEHHOCTH M 00JacTh MPUMEHEHHS! Pa3UYHBIX TEOpUH B
€CTeCTBO3HAHUM;
MCIIONIb30BATE NMOIYYCHHBIE 3HAHUSA B OLICHKE SIBJICHUH NMPUPOJLI U OMHUPATHCS HA HUX B
cBOEM npodeccuoHanbHON 00IacTH.
Baajners:
®  HABBIKAMHU PALMOHAIBHOIO TEOPETUUECKOTO MBIILITCHUS;
CTpaTerusiMy €CTECTBEHHOHAYYHOI'O MBILILICHUS;
METO/IaMHU OIUCAHUS U MOJCIIMPOBAHUS TPUPO/IHBIX MPOLIECCOB;
METOJIaMHU [TPOTHO3UPOBAHUS [TOBEEHUS U3YHAEMBIX CUCTEM;
METOJIAMH IKCIIEPUMEHTAJILHON IPOBEPKH THIIOTE3;
crioco0amy MOBBILIEHHUS TOYHOCTH IKCIIEPUMEHTA.

4. O0beM JMCUHIIIMHBI H BH/IbI Y4eOHOMH padoThl
O6mas Tpy10€MKOCTh AUCLUIUIMHBI COCTABIACT 3 3a4ETHBIX €MHULIBL.

Buj yuyedHoii pabdorbl Bcero yacos CemecTp. MOAYJIb
Cemectp 4, Moayib
8
Ay1uTOpHbBIE 3aHATHS (BCEro) 36 36
B tom uucae:
Jlexkuun 18 18
Ipakmuueckue 3anamus (113)
Cemunapwi (C) 18 18
Jlabopamopnwie pabomel (JIP)
CamocrosiTelibHas pabora (Bcero) 2 72
Ob6u1as TpyA0EMKOCTE yac 108 108
3a4. el. 3 3

5. Conep:xanue JUCHHILTHHBI
5.1. Conep:kanue pa3jie/ioB JUCHUILINHBI

Ne HaumeHoBanue ConepxaHue pasjena

n/m | paszzena JMCUUILINHBI

1. Cucrema mobanpueix | 1. O030p ecTecTBEeHHOHAYYHOHM KapTUHBI MUPA.
ecrecTBeHHOHayuyHbIX | 2. ['nobanbHble U1€U B COBPEMEHHOM €CTECTBO3ZHAHUM:
NPEICTaBICHUH O MOJEJIBHOCTH OIMUCAHUS HPUPOABLI, KOPPENISLUH, LET0CTHOCTH
MHpE 00BEKTa U LEIOCTHOCTb OMUCAHUS MPHUPO/BI, JONOIHUTEIBLHO-

CTH, €IMHCTBA MPOCTPAHCTBEHHO-BPEMEHHBIX OTHOILEHHH, JKC-
HMEPUMEHTAIBHOH JIOCTOBEPHOCTH, I7100a1bHOT0 IBOTIOLHOHU3-
Ma, €IMHCTBA 00BEKTA U €r0 OKPYIKCHHUS.

3. Kinaccuueckast v HeKacCu4eckasi CTpaTeruu U3y4eHus MpH-
POJIBL.

2. Knaccuueckue 1. Knaccuueckas crpaTerusi eCTeCTBEHHOHAYUHOTO MBIIUICHHUS.
KOHIIEILIMH 2. Konuenuusa KOHTPOJIUPYEMOro XapakTrepa BHEHIHUX BO3JeH-
€CTECTBO3HAHMS creuil. KonuuecTBeHHBIE XapaKTEPUCTHUKH KOHTPOJIUPYEMbIX

BO3JeiicTBUIL. DyHIaMEHTAIbHBIE B3aUMO/ICHCTBUSL.




3. Konuenuust MmoaenupoBanus o0bekTOB. DyHIaMEHTANIbHbBIC
MOAEIH 00BEKTOB (PU3UKK, XUMUK, OUOJIOTHH.

4. Konuenius mupa coObiTvil. OTHOCUTEIBHOCTD IIPOCTPAHCTBA
u BpemeHu. CBs3b CBOIMCTB MPOCTPAHCTBA U BPEMEHHU C TPaBH-
Taluen.

5. Knnaccuueckasi KOHLENIU TOYHOro usMmepeHus. Mcrounuxu
MOTrPEIIHOCTH PEAIbHOTO IKCIEPUMEHTA.

3. Heknaccuueckue 1. Heknaccuueckast cTparerus €CTeCTBEHHOHAYyUHOTO MBbIILLIE-
KOHLEIIHH Hus. DeiiHMaHOB MOX0/ B HEKJIACCUYECKOH BEPCUH KapTHUHbI
€CTEeCTBO3HAHMUA MHUpa.

2. KoHnenuust CTOXacTHYECKOrO0 BO3ACHCTBUSA  OKPYIKEHHS.
Cny4allHOCTh Kak IEPBUYHOE CBOHCTBO mNpupojbl. Diaykrya-
LUK CIydaliHBIX XapaKTEPUCTUK 0OBEKTOB IIPUPO/Ib

3. Konuenuust MozaenupoBanus coctosHuil. CoCTOsHME Kak
MOJIe/Ib CHCTEMBI «00BEKT + OKkpyxkeHHe». DyHIaMeHTaIbHbIE
COCTOSIHUA (TETIOBOE U KBAHTOBOE).

4. KoHuenuus KOppesisiiuM B HEKIACCHUYECKOM €CTECTBO3HA-
Huu. Koppensuusi cocroanuil u koppessiuus GayKryauuid xa-
PaKTEPUCTHK COCTOSTHUSL.

5. Heknaccuueckass koHueniust wu3mepenus. Heonpenenéu-
HOCTB (DU3UYECKUX BEJIUYUH

4, DBOJIIOLIMOHHBIE 1. Konumenuusi camoopranmszanuu. CamoopraHusanus Kak
KOHIIEIMIUH OJIMH M3 MEXaHU3MOB JBOJIIOLUHU. Y CIOBUA CAMOOPraHU3ALIUKU B
€CTECTBO3HAHUSI [PUPOIHBIX CUCTEMAX.

2. Kouuenunus »omnoumnyd. Mexanu3Mbel 3BONIOLNAH B JKHUBOH H
HEKUBOH HPUPOLE.
5.2. Paznensl qUCHUIUIMHE U BUJABI 3aHATHI
Ne HaumenoBanue pasnena Jlexu. | Ilpaxt. | JIab. | Cemun | CPC | Bcee-ro

n/n JIMCHUILINHEL 3aH. 3aH. yac.

1. Cucrema no0aabHBIX 2 2 8 12
€CTECTBEHHOHAYYHBIX
MPEICTABICHUI O MUPE

2. Knaccuueckue KOHLEIIIHA 4 4 16 24
€CTECTBO3HAHMA

3. Heknaccuueckue KOHLEMIIAH 6 6 24 36
€CTECTBO3HAHUA

4. DBOMIOLMOHHLIE KOHLEHIIMH 6 6 24 36
€CTECTBO3HAHM
Bceeeo uacoe 18 18 72 108
6. JlabopaTopublii NPAKTHKYM
He npenycmorpen
7. llpakTHYecKkHe 3aHATHA (CeMHHAPDI):

Ne | Ne paznena Tembl npakTHYECKUX (CEMUHAPCKHX ) 3aHATHIH Tpyno-

/1 | JACLUILUIHHEI EMKOCTD

(uac.)
1. 1 [mobGanbubie wuaen B ectecrBo3Hanuu. QOOcyxkneHue Ha | 2
npuMepax M MOJENbHBIX CHUTyalHsAX IN00anbHBIX UIEH.
YcTaHoBIIGHME B3aUMOCBS3M Mexay uaesmu. Pazdop keiicoB




CCTCCTBCHHOHAYYHOT'O CoacpKaHuA, HalpaBJICHHBIX Ha
OCBOCHHMEC HAY4YHOI0O MCTOO4.

Knaccuueckne kouuenuuu ecrectBo3HaHusa. OO0cyxaeHue
KJIACCHYECKHUX KOHIIETIIHH, npuobpeTeHue HABLIKOB
HCIIOJIB30BAHHUS KJIACCHYECKOI cTpaTreruu
€CTECTBEHHOHAYYHOTO MBILUIEHUS, TPYIIIOBLIE JUCKYCCHUM U
KEHChI, HAlpaBJICHHbIE HA YCBOGHMS JIAHHOM 4YacTU Kypca M
NPUMEHEHHS KIIACCUYECKUX IIPEJICTABIEHHII B KOHKPETHBIX
3aja4ax.

Hexnaccuueckue koHuenuuu ecrecTBo3Hanus. OOcyxaeHue
HEKJIACCUYECKUX KOHLICTILIHH, YCTaHOBIICHUE poiu
CIy4ailHOCTH  BO3AEHCTBHUSA  OKPY)KE€HHS B  IPHPOIHBIX
JKOHOMHUYECKHMX CHUCTEMaX, M NpHOOpPETEHHE HAaBLIKOB
HCIIOIb30BAHUS HEK/IaCCHYECKOH CTpaTerun
€CTECTBEHHOHAYYHOrO MBIIUIEHUS, IPYNIIOBBIE JUCKYCCUH U
KeHChl, HalpaB/IEHHbIE HA YCBOEHHs JAaHHOM 4YacTH Kypca U
OPUMEHEHHs HEKIACCUYECKUX NMPEACTABIEHUH B KOHKPETHBIX
3azauax.

DBOJIIOIMOHHBIE KOHUEMIMM ecTecTBO3HAHUA. OOCykKneHue
NPUHIMIIOB ~ ¢aMOOpraHM3aluM,  Crnoco0OB W THUIIOB
YHOPSJOYMBAHUS B pa3zIM4YHBIX  CUCTEMax,  YCJIOBHH
BO3HUKHOBEHUS camoopranu3auuu. [pynnossie quckyccuu o0
HBOJIIOLIMOHHBIX MESX M COBPEMEHHBIX JaHHBIX 00 JBOJIIOLNH
Bceenennoii, e€ yacteit 1 3BOIIOLUH KHBOTO.

Bcero yacos

18

8. Ma'repua.rlbno-'rex;-mqecmoe obecneyeHHe QUCIMILIMHbI

YueOuas ayautopus 1S poBeieHHs yueOHbIX 3aHATUH (B TOM 4HCIIe 1715 IPAKTUYECKO-
ro ¥ JEKIUOHHOIO THUIIOB 3aHATUH, MHIMBUAYAIIBHBIX M IPYNIOBBIX KOHCYIBTALMH, TEKYLIEro

KOHTPOJISI M IPOMEXKYTOUHOMN aTTeCTalluu).

KoMmnbiotepusle (AuCIUIEHHBIE) KJIACChl ¢ JOCTYHOM K ceTd MHTepHEeT U 2/1eKTpOHHO-
obpazoBarenbHOH cpejie YHUBEPCUTETA Ul IPOBEACHUS O0Yy4arOMIMMHUCA CAMOCTOATENLHON pa-

0OTBI U KOMIIBIOTEPHOT'O TECTUPOBAHMS 00YUAIOIIUXCS (IPU HEOOXOAUMOCTH).

9.

HNudopmanuonnoe odecneyenne JHCHUNIHHBI
a) [Iporpammuoe obecneueHue:

npoaykTel Microsoft - onepaunonnas cucrema, naker odpucHsix npuinoxenuit, MS Teams

u ap. (moanucka Enrollment for Education Solutions (EES)).
[Iporpammuoe obecnieueHue co cBoboHOM muLeH3uei (free):

- Opaysep Chrome (nuuensus Google Chrome Terms of Service);

- meaua-mneep (Hanpumep, VLC Media Player, nunensus GPL-2),

- Adobe Reader (inuensus Adobe Software License Agreement).

- otucusii naker LibreOffice (muuensust MPL-2.0)

©) 6a3pl naHHBIX, HHOOPMALIMOHHO-CIPABOYHBIE ¥ [IOUCKOBBIE CHCTEMBI:
- oubaunorexa PYJIH: http://lib.rudn.ru/

- TYUC PYJIH: https://esystem.rudn.ru/, https://esystem.rudn.ru/course/view.php?id=340

B) Untepuer-nsnanus:

DJIEMEHTBI; MOIMYJISPHBIN calT 0 ¢hyHaaMmeHTanbHON Hayke http://elementy.ru/.
Poccuiickas actpoHomuueckas cets http://www.astronet.ru/.




e Hurepuer-xypnan [loctuayka http://postnauka.ru, pasnenst «actpoHoOMUS», «OUOIOTUAY,
CTEXHOJIOTUMY, «(PUBHKA», «XUMUI.

e JKypnan «Hayka u )xusuby» http:// www.nkj.ru/.

e Kypnan «Xumus u xusupb -XXI Bex» http://www.hij.ru/

e «Hayka n TexHuka» - a1eKTpoHHas Oubnuoreka http://n-t.ru/.

e Caiit «ITpobnemsl sBomonun» http://evolbiol.ru/.

e AHTponoreHes. JBOIIOLMA Yel0BeKa, aHTpornojorus http://antropogenez.ru.

10. YyeOHo-meroan4eckoe odecneyeHue JUCHHILIMHBI
a) OCHOBHAS JIMTEpPaTypa

1. Konuenuuu coBpemMeHHOro ecrecrBosHanusa. Kypce nexuuii : Yuebunoe nocodbue / H. H.
bespsiaun, T. B. IIpoxonosa, I. M. Kotos, 0. B. Ceinopos. — Boponex : Bopone:xckuii
rOCYJapCTBEHHBIH YHHBEPCUTET MHKEHEpHbIX TexHosoruid, 2014. — 100 c. — ISBN
9785000320396.; To xKe [DnexTpoHHbIi pecypc]. - URL:
http://www.iprbookshop.ru/47425 . html

2. Conoauxuna, M. B. CbopHuk Keiic-3a/1a4 110 UHTETPUPOBAHHBIM €CTECTBEHHOHAYUHBIM
kypcam : YuebHoe nocodue / M. B. Conoguxuna. — Mockea : O011eCTBO ¢ OrpaHU4E€HHON
orBeTcTBeHHOCTRIO "M3narensctBo Ilpomereit”, 2020. — 156 c¢. — (CoBpemennoe
ecrectBo3Hanue). — ISBN 9785001720157.

3. Konnenuuu cospemeHHOro ecrecrBosHanus [Tekcr] : VYuebuux mns ByszoB / Al
Cyxanos, O.H. TI'ony6esa; [lon pen. A.®.Xoxnos. - 3-e usa., crepeotun. - M. : poda,
2006. - 256 c. - (Briciiee oOpazosanue). - [ISBN 5-358-01300-8 : 90.00. (b 341)

4. Csupupos, B. B. Konuennun coBpeMeHHOro ectecTBo3Hanus : Yuebnoe nocodue / B. B.
Csupunos, E. U. Cupunosa. — 3-e u3n., ucnp. u gon. — Mocksa : U3narensctso Hpaiirt,
2018. — 348 c. — (Yuusepcuretsl Poccun). — ISBN 9785534036329.

0) JonoJIHHTeILHAS JINTepaTypa

1. Onuunosa, H. WM. EcrecrBenHonayunas kaptuHa mupa @ YuebHoe nocobue / H. H.
Opunuosa. — Mocksa : OO1EecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO "M3narenscTBo
[Ipomereit”, 2019. — 180 c. — (CoBpemeHHoe ecTecTBO3HaHHe ; EcrecTtBo3Hanue -
KOMILIEKC Hayk o npupoze). — ISBN 9785907166226.

2. KoxesuuxoB, H. M. Konuenuuu coBpemennoro ecrecrso3nanusi / H. M. KoxxeBHUKOB. —
Wznanue 5-e, ucnpasinensoe. — Cankr-IlerepOypr : Usnareasctso Jlans, 2016. — 384 ¢. —
ISBN 9785811409792.; To xKe [DneKTpoHHBIH pecype]. - URL:
https://e.lanbook.com/book/71787, https://e.lanbook.com/book/168902

3. JyOuumena, T.S. Kounenuuu coBpeMeHHOro ecrectBo3HaHus. OCHOBHOH Kypc B
Bornpocax u orBerax / T.5l. Jlyonumena. - HoBocubdupck : Cubupckoe yHUBEPCUTETCKOE
usnarensctBo, 2005. - 592 c. - (Yuusepcuterckas cepus). - ISBN 5-94087-280-8 ; To xe
[Onexrponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=57299

4. Topenos, A. A. KoHuenuuu COBPEMEHHOIO €CTECTBO3HAHUs : YdeOHoe nocobue mis
baxanaspos / A. A. I'openos. — 3-¢ usa.. — Mocksa : U3parenscrso FOpaiit, 2016. — 347 c.
— (bakanasp. Axkagemuueckuit kype). — ISBN 9785991632805.

11. Meroguyeckue peKOMeHAAIHH 110 OPraHU3AUHH U3YYEeHUS JUCHUILINHBL,

YueOHbIM I171aHOM Ha U3YUYEHHE TUCHUILUIMHBI OTBOAUTCS OAUH MOyib. Peanu3auus kypca
NpeayCMaTpUBACT JCKLUUU ¢ UCIOJIB30BAHHEM MYJIBTHUMEIUHHOrO 000pYIOBaHMs, NPAKTHYECKHE
3aHATUS (CEMUHAPBI), CAMOCTOSTENLHYIO MPOPadOTKy BOMPOCOB Kypca, MPOBEACHUE IPYNIOBBIX
JUCKYCCHH MO TEMAaTHKE Kypca, MPOMEKYTOUHYIO U UTOTOBYIO aTTECTALMOHHbIE pabOThL

11.1 CTpykTypa NpaKTHYECKUX (CeMHHAPCKHUX) 3aHATHI
ITpakTHueckue 3aHATHA BKIKOUAIOT OOCYKICHHE MOMALHUX 3aJaHMM, JAMCKYCCHUIO C
OMOpOH Ha BONPOCHI [AMs CaMONPOBEPKH K COOTBETCTBYIOLIEH JeKUuH, pabdoTy Hajy Kec-



3a/laHUEM €CTECTBEHHOHAYYHOIO COJIePKaHus, COOTBETCTBYIOLIETO TEME MPAKTUUECKOTO 3aHATHS,
MpEJICTABIEHHEe U OOCYXK/EHME [OKIAI0B, MOJrOTOBICHHBLIX CTYJAEHTAMH HAa OCHOBE Hay4HO-
MOMYJIAPHBIX MAaTEPUAJIOB 110 TEME MPAKTHYECKOTO 3aHATHA. OLEHUBAECTCA aKTUBHOCTh Y4acTHs B
JUCKYCCHUH, apryMEHTALUsl C OMOpPOM Ha Marepualibl Kypca M JIONOJIHUTENbHbIE Marepuansl. B
KauecTBe OTYETA K CEeMUHApPy B 3aBUCHUMOCTH OT (JAKTUYECKH WMEBIIEr0 MECTO COJep:KaHMs
NPAaKTUYECKOro 3aHsATHs B pabodeil TeTpaju CTyJeHTa A0JIKHBI ObITh OTPAXKEHBI: TEMA JIUCKYCCHH,
coOCTBEHHAs HCXOAHAsl MO3ULUS M KOHEUHBIH pe3yabTar AUCKYCCHM, JOCTHIHYTBHIN IPYIIIOii;
OTBETHI Ha KeHc-3a/laHue; TEMA, KpPaTKOe COJep/KaHue OCHOBHBIX MJEH J0KIada U COOCTBEHHBIH
BOIIPOC JIOKJIAIIUKY.

11.2. CamocrosiTesibHas padora cryleHra
[ToMumo TpaauLMOHHBIX (POPM CaAMOCTOATENLHOH paboThl (MOArOTOBKA K CEMHHapaMm H
KOHTPOJIbHBIM MEPOIPUATHSIM) UCHIONB3YIOTCS M PETYSPHO KOHTPOIUPYIOTCS CHEAYIOIIHE:

— Pabora kelic-3a1aHUsAMH €CTECTBEHHOHAYYHOT'O COAEPKAHUS HHIAMBHUIYaIbHO H B IpyIax
3-5 yenosek. Ilouck OTBETOB Ha OTKpBIThIE MNPOOIEMHBIE BOMPOCH! KeiC-3aaHuUM ¢
OMOpOH Ha U3YUYEHHBIH MaTepHall.

— Yrenue, MNPOCMOTP M KOHCIEKTHPOBAHUE OPUTMHANBHBIX TEKCTOB M (PUIBMOB [0
€CTECTBEHHOHAYYHOH TeMaruke M3 Y4eOHOW M JOCTYMHON HAyYHO-TOMYJISIPHOM
AUTEpaTypbl, AOMOJHAIOUIMX OCHOBHOE COJEp/KaHHE OO30pHBIX JIEKUMH (COCTaBIeHHE
njaHa; pa3OMEeHUe TEKCTa Ha 3aKOHYEHHBIE MO CMBICTY ()parMeHTHl, BbIAE/ICHHE NIaBHOM
MBICIIM BO (PparMEeHTEe TEKCTa, OTBEThl Ha BOMNPOCHI K TEKCTY, COCTABICHHBIC
MpenojaBaTeieM, H T. 1.) — K KakJI0My CEMUHApY;

— IloaroroBka YCTHBIX MOKJIAaJOB 0 TEME CEMHHAPOB C HCHOIb30BAHMEM HAy4dHO-
HONYJIIPHBIX ~ MAaTEpHalloB, PEKOMEHOBAHHBIX IPENOAABATEIeM M MOJ00PaHHBIX
CaMOCTOSITE/IbHO B PEKOMEHI0OBAHHbIX 0a3ax JaHHBIX M IEKTPOHHBIX pecypcax — OIUH 3a
ceMecTp).

11.3 Urtorosas arrecrauus

Hrorosas arrecrauus B ¢dopMme 3a4éra ¢ OLEHKON MPOBOAUTCS IyTEM CYMMMPOBAHMS
0ay10B, MONIy4YEeHHBIX 3a Bce (opMbl paboThl B TeueHue yuyedOHoro moxyns. Ecau crygeHT no
YBaKUTEILHBIM HPHUYUHAM HE CMOI BBINOJHUTL 3a1aHus U 3apadorarh 51 Oann B TeueHHe
ceMecTpa, eMy MOXKET ObITh MPEeAIokKEHO YCTHOE coOeceoBaHUE IO MaTepHaly BCEro Kypca,
BKJIKOYAS OMPOC M0 JIOMALIHUM 3a/JaHUsIM, 4 TAKKE MPU HEOOXOAMMOCTHU BBHITIOJIHEHHE TECTA MO
BCEM TeMaM Kypcy. DK3aMeH MO JUCLMIUIMHE HE NMPEAyCMOTPEH YyueOHBIM IJIaHOM.

[Tepecnaua npoucxoauT B (popMe BBIIOTHEHUS KOMIBLIOTEPHOIO TECTa [0 BCEMY Kypcy H
YCTHOTO cobeceioBaHus ¢ NPENoAaBaTeaeM Ul ¢ KOMMCCHEN.

12. ®ouja OUEHOYHBIX CPEICTB /L1 NPOBEAEHHS MPOMEKYTOUHOH ATTECTALMM
00y4AIOLMXCS 0 JUCHMILIHHE (MOIYJ/II0)

®OC 1o JUCHUILIMHE NPECTABIECH B IPHIOKEHUH K JaHHOMH ITporpaMMe.

ITporpamma cocrasieHa B coorBerctBuu ¢ Tpedbosanuamu OC BO PY/TH.

Paszpaborunk: : =—
nouent YHUT'K, k.d.-m.H. ; ;- E.E. Oauuuosa

PykoBoauTe/ib nporpaMmbl
3aBenyromuii kadeapoi
NpUKIaHOH HHOPMATHKN U TEOPUH BEPOATHOCTEH,

A.T.H., 1pod. K.E. Camyiinos
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®OH/I OHEHOYHbLIX CPEJACTB

110 YYEFHOM JUCILHATILINHE

HanMmeHoBaHHe JHCUMILIHHbBI

KOH!!CH!!HM COBPEMEHHOIO ECTECTBO3ZHAHWA

02.03.01 — Maremaruka U KOMObIOTEPHBIE HAYKU

KBanudukanus (creneHs) BbIITyCKHUKA OakasaB



I[TACTIOPT ®OHJIA OLIEHOYHBIX CPEJICTB 10O IUCLHHUIUIMHE KoHueniuu coBpeMeHHOT0 €CTECTBO3HAHUS

Hanpasnenue: 02.03.01 — Maremaruka 0 KOMIIBIOTEPHbIE HAYKH

Ha3BaHHE

wnhp HAIBAHKE
Ko kontp. Kourponupyemsiii @opmbl KOHTpOIIsL ypoBHS ocBoeHus OOIT bansl
KoMIle- paszen AMCLMILIMHBL pasjena
TEHLHH aynuTopHas padora camocTosTelbHas pabora
Wi ee
4acTu PaGora |Bsictynnenue Ha |Tect no | CamocrositesibHas pabora | Beinontnenue [oarorosk
Ha CEMHHape C TEeMe ¢ Hay4HO-TOMNYJ/ISIPHOM JOMAIlIHUX 3a/1aHui, |a 1oKaaaa
CeMMHApe | 1oKJIaoM (OIHH |JIeKUHY | TuTeparypoil u ¢puiabMaMu | B ToM uuciie pabora |(ogHoro 3a
3a ceMecTp) (TYUC) |C¢ HUCEMEHHBIM OTUETOM ¢ Keiicamu ceMecTp)
VK-1: Cucrema rnodanbHbIX 5 2 2 16
€CTECTBEHHOHAYYHBIX
OIIK-1 4 2
MpeicTaBlIeHui 0
MHpE
Knaccuueckue 10 2 4 25
KOHLIEHILUN 4
€CTECTBO3HAHUS 10 10
Heknaccnueckue 10 2 4 25
KOHLIEILINH 4
€CTeCTBO3HAHHS
DBOIOLIHOHHbBIE 15 2 6 34
KOHLEIIHN 6
€CTECTBO3HAHUS
HMroro 16 10 40 8 16 10 100




ITpouece n3yuenus AUCLUIUIMHBL HanpaBsieH Ha popMupoBatue creayomux komnerennuii: YK-1; OITK-2
& coomeemcmeuu ¢ OC BO PY/H)

YK-1. Cnocoben ocyIiecTBIATh NOUCK, KPUTHYECKUIN aHalIu3 U CHHTE3 MH(pOpMALUH, NPHMEHATh CUCTEMHBIN MOAXO[ I PELICHHS OCTaBICHHbBIX
3aay.

YK-1.1 3naer npunnunst cbopa, otdbopa u 06001enHst HHGOPMALIUH, METOAHKH CHCTEMHOTO MOJX0/a /IS peLIeH s Mpo(eCcCUOHAIbHBIX 3a/1a4
YK-1.2 VYmeer aHanusupoBaTb M CUCTEMATH3HMPOBaTh Pa3sHOPOJHbIE NaHHBIE, OLIEHHBATL Y(PPEKTUBHOCTHL IMPOLEAYp aHaiu3a MNpodieM U
HNPUHATHS PELIEHUH B IPO(ECCHOHANIBHON AEATEIbHOCTH

VK-1.3 Binageer HaBbIkaM# Hay4HOTO NMOMCKA U MPAKTHYECKOH paboThl ¢ MHPOPMALMOHHBIMU UCTOYHUKAMU, METOAAMHU IIPUHATUS PELICHUI
OIIK-1. CnocobGeH KOHCYIBTMPOBaTH M HCIMOIL30BaTh (DyHJaMEHTalbHbIE 3HAHMS B 00JaCTH MATEMAaTHYECKOTO AaHalnu3a, KOMIUIEKCHOTO H
(YyHKIMOHAILHOTO aHallu3a, aaredpbl, aHAIIMTHYECKON reoMeTpun, AuddepeHiHanbHoil reoMeTpHH U TOnonoruu, auddepeHualbHbIX ypaBHEHUH,

JUCKPETHONW MaTeMaTHKHW M MaTeMaTH4YeCKOW JIOTMKH, TEOPUH BEPOSATHOCTEH, MAaTEMAaTHYECKONW CTATUCTMKHM M CIy4alHBIX MPOLECCOB, YHCIEHHBIX
METOJ10B, TEOPETUYECKON MEXAaHUKH B IIPODECCHOHAIBHOM 1eATENbHOCTH.

* OIIK-1.1 Obnanaer 6a30BbIMU 3HAHUSAMU, TTOJTYUYEHHBIMU B 00I1ACTH MATEMATUYECKUX U (UIIN) €CTECTBEHHBIX HAYK

OI1K-1.2 ¥meet ucnonb3zoBarb 0a30Bble 3HAHUS, NOIYUYEHHBIE B 00/IaCTH MAaTEMAaTHUYECKUX U (MJIM) €CTECTBEHHBIX HAYK, B MPOQeCcCHOHAIBHON
JIEATEIBHOCTH

OI1K-1.3 Umeer HaBbIkH BEIOOpA METOA0B pellieHUs 3a/1a4d NpOo(eCCHOHAIBHON AeATEILHOCTU Ha OCHOBE TEOPETUYECKUX 3HAHMI



Iepeuens komnemenyuit

Komn Iran Kpurepuii oueHuBanus
eT. (opmupoBanns
YK-1 |1. 1. a) B aHHOTAllMM KOPOTKO M3J10XKEHBI CBOMMHU CJIOBAMU BCE OCHOBHbBIE HJIEH
CaMOCTOsTE/IBHO | aHHOTHPYEeMOro Matepuana — | Gann
e cocrapneHue |0) B aHHOTAUMM OTpaKeHb! OCHOBHbIE HIEH, HO M3JIOKECHHE CACIAHO C
aHHOTALMi K MOMOILBI0  MaclITabHoro uutupoBanust ucrounuka WM  anHoTanus
Hay4HO- COCTaBJIEHA CAMOCTOATENIBHO, HO YIIYILEHbI HEKOTOpbIE 3HAYMMBIC WJEH,
MONYAApHOR oTpak€HHbIE B aHHOTUpYeMOoM Matepuare, — (0,5 Gamia
auTeparype u B) AHHOTAlMs COCTAB/IEHA HE CAMOCTOSTEIBHO M IPU STOM IPOMYLICHbI
(unbmam, HEKOTOPbIE 3HAYUMbIE M1ed 13 epBouctouHuka — () asios
pexomengoBand | 2. a) CaMOCTOSTENBHO BBIIOJIHEHHOE 3a/1aHKe U [ONIHBLI 0TUET K 3a/laHHI0, B
bIM Cllydae KOJUIGKTHBHOI'O OTYETA IPYHIIbI CTYICHTOB B HEM OTPaXKEHbI MO3ULIUN
nperiojlaBareneM | y4acTHUKOB KOJUIGKTHBA U pe3ylibrar oocyx/aeHus — |1 6aia
2. Pabora c keiic- | 0) CamoOcCTOSTENIbHO BBIIIOIHEHHOE 3a/laHHe, HO He c()OpPMHPOBAH OTHET K
3aJaHUAMHU saganuro — 0.5 daiuia
3. INoaroroBska B) 3azanue He BeinojiHeHo — () Gall1oB
joknazna no teme | 3. a) [MogoOpanHelii MaTepuall KAUeCTBEHHBIH H COOTBETCTBYET TEME 3aHSITHS,
ceMHHapa B JIOKJIajle OTPAXKEHbl U KOPPEKTHO H3II0KEHbI OCHOBHBIE HJEH MOA00PAHHOIO
3. Marepmalia, nojAroTosieHo Boictyriedue Ha 10 munyt — 10 6annos
[pencrasnenue |06) He BbirmonHeHO 0HO U3 YCIOBUI NYHKTA a). — 5 6asios
Joknaza no teme |B) He BoinontxeHo jBa u Oomnee yciioBuil mynkra a) — 0 6aisos
ceMHHapa 4. a) Joxyaj NpeNCTaBlEeH YCTHO, AOK/IAJ COOTBETCTBYET TEME 3aHATHS,
3aHuMaeT 7-10 MUHYT, J1OruKa M3JI0XKEHUs [OHATHA ClylIaTensaM, TePMHHBI
ynorpebiieHst 0e3 omubOK, [OKIAAYMK CBODOJHO OpUEHTHpYeTCs B
MaTepHalie U MOKET OTBETUTh Ha BOMPOCHI 1o Teme jokiaga — 10 bamnos
0) Jlokiaja npeicTaBiieH YCTHO COOTBETCTBYET TeMe 3aHsiTusl, 3aHumaet 7-10
MuHyT, HO ectb X0Ts1 Gbl OJIMH U3 HEAOUETOB: JIOIHKA U3IOKEHUSI CePbE3IHO
HapylleHa, JOKJIAIUYUK He OpHEeHTUpYyeTcs B Marepuale, HEBEpHO
yrnotpeOGisier TepMUHbI, HE MOXET OTBETHTb Ha BOINPOCHl [0 CYILECTBY
noKnajaa — 5 6aos
B) Jlokaz He COOTBETCTBYET MOTHOCTBIO HH OJIHOMY M3 KPUTEPHEB B HYHKTE
a) — 0 6amios
1. Pabora c keiic-| 1. a) CaMoCTOSTENIBHO BBINOJHEHHOE 3aJaHUE U [IOJIHBII OTYET K 3a/IaHHI0, B
OIIK- | 3aauusaMu Cllydae KOJUIGKTHBHOI'O OTYETA IPYHIIbI CTYICHTOB B HEM OTPaXKEHbI MO3ULIUN
1 2.Yuacrue B YUACTHUKOB KOJLIGKTHBA U pe3yibrar oocyxenust — | H6aa
JMCKYCCHH Ha 0) CamocTOsTEILHO BBIIOIHEHHOE 3aJaHHe, HO He c(hpOpMUpPOBAH OTYET K
ceMuHape saganuio — 0,5 dana
3. Beinonnenue | B) 3ajanue He BoioiHeHo — () Gannos
TECTOB K 2. a) AKTUBHOE ydacTHe B AMCKYCCHM, apryMEHTHPOBAHHOE Pa3BEPHYTOE
JIeKLIHSIM. BbICKA3bIBAHUE 1O TeMe JucKyccHu — | Oan
0) Vuacrtue ¢ BbICKAa3bIBAHHUEM 110 TeMe JMUCKyccuM 0e3 pasBepHYTOH
aprymentanuu — 0,5 6amia
B) He npuHumMaeTt yyacTus B IMCKYCCHH
3. a) Tecr BbIMOJIHEH, /1aH MOJHBIH BepHbId oTBeT — 1 Gasu
0) Tect BbINONHEH, J1aH YACTHUHO BepHbIi oTBeT — 0,5 Hasa
B) Tect He BBINOIHEH, MO0 OTBET HEBEPHBIIL.
Konbt Conepxanue [Tepeuens nIaHUPYEMBIX PE3YIILTaTOB 00YyUEHHS 110
KoMmrieTeH | KOMITETEHIIMH JMCLUILIHHE
Luii
VK-1 Crhocoben 3HATH 3. Beayliue HIeH COBPEMEHHOIO eCTeCTBOZHAHMNS;
OCYILECTBIISTD 4. coBpeMEHHBIE HPeICTARICHUS O CTPOCHHH MaTepui;
5. cBolicTBa NpPOCTPAHCTBA U BPEMEHH;




MOUCK,
KPUTHUECKUI
AHAIN3 U CHHTE3

6. (byHnameHTalbHbIE MOJCIH €CTECTBOZHAHUS,
7. ponb chaydalHbIX BO3A€HCTBUI B IOBEACHUU CHCTEMBI,
HEOOXOIHMOCTh U 0COOCHHOCTH BEPOSTHOCTHOIO OIMCAHHS,

uudopmaLmy, 8. ycloBHS W MEXaHM3Mbl CaMOOPraHM3allUM B I[PHPOIHBIX
NPUMEHSATD CHCTCMAX,
CHCTEMHULII 9. TUOBI CHMMETPUM U YHOPAJ0UEHHOCTH B IPUPOJIE;
HOJIXOJ s 10.coBpeMeHHBIE TEOPHH HPOUCXOKACHHMS M SBOIIOLUH
pereHus Bcenennoii;
NOCTABNCHHRIX  |wuiwme  |1i KpHTHHECKH BOCIIPUHUMATD, aHaJIM3UPOBATh U
3anat nepepadaThiBaTh €CTECTBEHHOHAYYHY) HH(OPMALIHIO;
2. ompenenaTb W YYWUTBIBATH POdb M Xapakrep BIMSHUS
OKPYIKeHHst HA [O0BEIeHHE H3yuaeMoro o0beKra (cucTembl);
3. yCTaHABIMBATH 3aKOHOMEPHOCTH IIOBEICHHS IIPHPOIHBIX
00BEKTOB;
4. yuuTbIBaTH POJb CAYYAHHOCTH BO3ACHCTBHUSL OKPY:KEHMs B
HPUPOHBIX, COLIMATBHBIX H IKOHOMUUYECKHX CHCTeMAaX;
5. OlleHMBATh CTEHEHb [OCTOBEPHOCTH THMIOTE3 H TEOPHH,
npeanarath crocoObl HX NPOBEPKY;
6. oueHUBaTh  CTemeHb  HpUOMMKEHHOCTH UM obnactsb
HPUMEHEHUSI PA3JIMUHBIX TEOPUH B €CTECTBO3HAHNH;
Bragerp |HABbIKAMH PALHOHATILHOTO TEOPETHYECKOTO MbIILICHUS,
CTpaTerusiMH €CTECTBEHHOHAYYHOTO MBILIICHHS;
OIK-1.1 |O6nanaer 3HaTE (dyHIaMEHTaJIbHbIE MOJIEIH €CTECTBO3ZHAHUS;
0a30BbIMU
JHAHUAMH, Vmer,  |CTPOMTH  QJIeKBATHBIE MOJENH M3y4yaeMblX OOBEKTOB U
HONYHEHHBIMH B omnpeaensaTh (hyHIaMeHTaNbHbIC XapaKTePUCTHKH MOielIel;
obnactu Bnajer, |METOJAMH  OMHCAaHMs M MOJCIMPOBAHHUA  [PUPOAHBIX
MATEMATHUYCCKHX [POLIECCOB;
U (umw)
€CTEeCTBEHHbIX
HayK
OIIK-1.2 |VYMmeer 3HaThL (dyHaaMEHTAIbHbIE MOCIH €CTECTBOSHAHUS,
HCTIONL30BATE THIBI U POJib (PYHIAMEHTANbHBIX B3aHMOJCHCTBUI, MeXaHU3M
6a30BbIC 3HAHMUA, nepesayy B3auMOACHCTBHH;
[OJIyYeHHblE B YCIOBHSL M MEXaHU3MbI CAMOOPraHU3alUM B [PUPOIHBIX
obmnactu CHCTEMAX,
MATEMATHYECKUX (haKTOpPbI IBOMIOLMH B )KUBOH M HEAKMBOI IIPUPOJIE;
i () VMETE CTPOMTb QJIEKBaTHbIC MOJE/IM H3Y4deMbIX OOBEKTOB H
CCTECTROHHRIX orpesieiaTh GyHJAMEHTAIbHBIE XapPAKTEPUCTUKH MOJIETICH;
Hayk, B OIpeieIarTh MW YUYUTBIBATL POJdb W Xapakrep BIHAHUSA
HPS’CbECCHUHaﬂ‘* OKPYIKEHHsI Ha MOBE/ICHUE U3y4aeMOro 00beKTa (CHCTEMbI);
HOI

JeATEC/IbHOCTH

Jejarb KaueCTBEHHBIH NPOrHO3 IOBeAeHUs o0bekra IpH
OINPE/IEJIEHHbIX BHELIHUX YCIOBHSX;
YCTAHABIMBATL  3aKOHOMEPHOCTH
00BLEKTOB;

YUMUTBIBATE POJb CIY4YaHHOCTH BO3AEHCTBHS OKDPYXKEHUS B
IIPHPOHBIX, COLHAJIBHBIX H 3KOHOMHUYECKUX CHCTEMAX;
OLICHUBATh CTENEHb [OCTOBEPHOCTH TIHIIOTE3 U  TEOpHuii,
npejanarath crocodbl HX MPOBEPKH;

HCIOJIb30BATh  [IOJIYUYEHHBIE 3HAHUA B OLEHKE SBJICHUH
HPUPOZbL U ONUPATHCS HA HUX B CBOeH npodeccHoHanbHOM
obuacru.

MOBEIACHUA HpHPOIHBIX

Bnaners

HABBIKAMH PAllHOHAJIBHOI'O TEOPETHYECKOIO MbILLICHHA,




METOJAMU  OMNMCAHMsI M MOAENHUPOBAHMS  HPUPOIHBIX
IIPOLIECCOB;

HABBIKAMM OLEHKH IMPUPOAHBIX M 3KOHOMMUECKHUX SBIICHHUH C
€CTEeCTBEHHOHAYYHOH TOUKH 3PEHUSL;

MEeTOJaMU IPOrHO3UPOBAHUS [TOBEICHHS H3YYaeMbIX CUCTEM;
METOJaMH IKCIEPUMEHTAIbHO IPOBEPKU THIIOTES;

croco0amMu NOBBILLIEHHS TOUHOCTH IKCIIEPHMEHTA.

OIIK-1.3

Hmeer HaBLIKK
BbIOOpA
METOJI0B
peleHus 3aaq
npodeccuonan
bHOH

eI TENLHOCTH
HA OCHOBE
TEOPETUYECKHX
3HAHHI

3HaTh

CBOHCTBA POCTPAHCTBA U BPEMEHH;

dyHIaMeHTanbHbIE MOEIH eCTECTBO3HAHUS,

YCIOBHS M MEXaHM3Mbl CaMOOPraHM3alMM B IPHPOJHbIX
cHCTEMax;

TUIIBI CHMMETPHU U YIOPSI0YEHHOCTH B IPUPOJIE;

(hakTopbl IBOMIOLHH B KUBOH U HEHKUBOH MPUPOJIE;

VYMeTh

CTPOUTb AJCKBaTHLIC MOJEIH H3YYacMbIX 00beKTOB H
orpeaesiaTs (hyHJaMEHTabHBIE XapAKTEPHUCTHKU MO/IeIel;
omnpenenATs M YYMTBIBATH POJAb H  XapaKTep  BIHAHUS
OKPYIKEHHst HA [0BEIeHHE U3yuaeMoro o0bekTa (cucTeMbl);
ACi1aTh KaueCTBEHHbIN [IPOrHo3 [MOBEIACHHA obnekTa npu
OIPEACIICHHBIX BHCHIHHX YCJIOBHAX,

YCTAHABIMBATh  3aKOHOMEPHOCTH  IIOBEIEHHMS  HPHPOAHBIX
00BEKTOB;

YUMUTBIBATH POJIb CIIYyYaHHOCTU BO3JACHCTBUS OKPYXKEHHUS B
[PHPOAHLIX, COLHAIBHBIX H 3KOHOMHYECKHUX CHUCTEMAX,
OLIGHHUBATH CTENEeHb MPUOIMKEHHOCTH U 001aCTh NPUMEHEHHS
pa3iIHUHbIX TEOPUH B €CTECTBO3HAHUY,

Bnaners

HABBIKAMU PAallMOHAJILHOTO TEOPETUUECKOTO MbIILICHHUS,
METOJaMM  OMNMCAHMSI M MOJEIMPOBAHUS  IPHPOIHBIX
IIPOLECCOB;

HABBIKAMU OLEHKH IMPUPOAHBIX M 3KOHOMHMUECKHUX SIBIEHHIH ¢
€CTEeCTBEHHOHAYYHOH TOUKH 3PEHUSL;

METO/IaMH NIPOrHO3UPOBAHHSI [TOBEAECHHS H3YyUaeMbIX CUCTEM;
METOaMH 3KCIEePUMEHTAIBHON TPOBEPKH IHIIOTE3;

cr1oco0aMu MOBBIIIEHMS] TOUHOCTH SKCHIEPUMEHTA.




IMpuMepbl THIIOBBIX TECTOBBLIX BOIPOCOB /1JIsi KOHTPOJIsSI YCBOEHHUsI

MarepuaJja J]El{lll'lﬁ'
B ueM 0c00eHHOCTH KIACCHYECKHX NpeAcTaBIeHuil 0 npupoae?
B OIIOPE Ha IKCIEPUMEHTAILHBIE JaHHbIE
B TOM, YTO OHU C(HOPMUPOBAHBI KJIACCUKAMH €CTECTBO3HAHHUS
B [O3ULUU €CTECTBOUCIILITATENS KAaK CTOPOHHETO HAOMIOAaTENst IPUPObI
B HEONPE/ICJICHHOCTH MPEICKa3aHusl MOBEACHUS PUPOAHBIX 00BEKTOB
Yr1o Takoe IKCIEPUMEHT B eCTeCTBO3HAHUM?
Oto HabmoneHue 3a 0OBLEKTOM MCCIEI0BAaHUs C OMOLBLIO TPUOOPOB
3rto HabnoneHue 3a 00LEKTOM HCCIEOBAHUS B €CTECTBEHHBIX YCI0BUSIX
IT10 3apaHee CIJIAHUPOBAHHOE MCCIE0BaHUE 00BEKTA B CHEHMAIBHO CO3/1aHHBIX YCIOBUIX
910 noneITKa, npoda
W3 nepeyuc/ieHHbIX CBeleHUH 00 00beKTe yKakuTe He00X0AUMbIe /st BbIOOPa 0 HOH
u3 Mojie/1ell (KOpIycKyJIa MM CHCTeMa KOPIycKy.r)?
JIBrKeTCst paBHOMEPHO 110 MPSIMOi
B xopouryio noroxy
HWmeer nonuelit 6ak TOIIMBA
Bonurenio 30 net, a naccaxkupam - 1o 25 jer.
Mopaeus — 310 00001eHHBIH 00pa3 00beKTa, KOTOPLIN COACPHKHUT...
. BCE CBOWCTBA JAaHHOIO 00BLEKTAa
. HEKOTOpPbIE 0COOEHHOCTHU AAaHHOIO 00bEKTa
. CYLIECTBEHHbIE CBOHCTBA MOJEIIUPYEMOT0 00OBLEKTA
. u300pazkenue 00beKTa B H3MEHEHHOM MacuiTabe
H3mepenue KaK HAy4YHbIi MeTOoJ — 3T npouecc?
KOJIMYECTBEHHOI'O CPaBHEHHsI KAKON-TMO0 XapaKTepUCTUKH O0BEKTa UCCIIe0BAHUS C
COOTBETCTBYIOIIMMHU CBOMCTBAMU ITAJIOHHOTO TeJla
2. KaueCTBEHHOIO CPaBHEHMS KaKON-IMOO0 XapaKTepUCTUKH OOBEKTA UCCIIE0BAHUS C
COOTBETCTBYIOIIUMHU CBOMCTBAMHM HTAJIOHHOTO TeJa
3. KOIMYECTBEHHOIrO CPaBHEHHsS BCEX XapaKTEPHCTHK OOBEKTA UCCIENOBAHUS C
COOTBETCTBYIOUIUMHU CBOICTBAMHM ITAJIOHHOTO TeJa.
4. KONMMUYECTBEHHOIO CPABHEHMSI KAKON-THOO0 XapaKTepUCTHKH O0BEKTA UCCIIE0BAHUS C
COOTBETCTBYIOLIMMH CBOHCTBAMU J1I000r0 IApyroro renia.
K ¢pynpaMeHTAIBHBIM MO/e/ISM KIACCHYECKOH GPU3NKHN OTHOCATCSH
KOPITyCKYJia
MAasSTHUK
HAKJIOHHAM [UI0CKOCTh
KOHTUHYYM
K ¢pynaamenTaibHbIM MOJE/IAM KJIACCHYECKOH OHOJI0IHHN OTHOCATCH
re
Oenkn
AMHHOKHUCJIOTEI
K/IETKA
@U3UK B paMKaX KJIACCHYECKOHl CTPaTeruu MblLLICHUs YYUTHIBAET
KOHTPOJUPYEMBIC BO3/ICHCTBUS HA OOBEKT
CIIy4aiHble CUIIbI, IEHCTBYIONIME HA OOBEKT
HEKOHTPOJIUPYEMbIE BO3JACHCTBHSA HA OOBEKT
MUHHMAJIbHBIE [TPEIEibl BHEIIHUX BO31eHCTBUN
Kak nouumaercs OTHOCHTE/ILHOCTDL B cOBpeMeHHOH pu3uke?
3aBUCUMOCTb XapaKTePUCTHK 00bEKTA OT BLIOOPA CUCTEMBI OTCYETA
3aBHCUMOCTb XapaKTEPUCTHK 00BEKTA OT BO3MOKHOCTEH UCCIEN0BATENS
HezaBHCHMOCTb BPEMEHHOM KOOPAMHATB! COOBITHS OT IPOCTPAHCTBEHHOI.
3aBHCUMOCTD XapaKTEPUCTUK COOBITUS OT 0cOOeHHOCTEH 00BEKTa
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K unciy u3BecTHbIX B HacTosilee BpemMst (JOPM MaTepHH He OTHOCATCS:
MHPOBO# 2dup
BELIECTBO
IEKTPOMArHUTHOE T10J1¢
IPaBUTALIMOHHOE T10JI€
K dynaamenTaibHbIM BO3/1eHCTBHAM KJIACCUYECKOI0 THIIA OTHOCATCH
[‘paBuTanimoHHOE NPUTSIKEHUE
TpuboanekTpuyecTBo
Cnaboe
CunsHoe
DNeKTPOMArHuTHOE
ADPOIMHAMUYECKOE CONPOTUBIICHUE
Kocmuueckoe Bnusinue
Mo:KHO 11 TOYHO ONIPeJeJHTh KOOPAUHATY CBOOOHOI0 KBAHTOHA?
Hens3s B coorBercrBuu ¢ CH Ieiizendepra, T.x. guykTyaius umiyibsca 1 cBOOOIHOM
MHUKpPOYACTHLILI CTPOTO PaBHA HYIIIO.
2. MoxkHo. /1151 9T0r0 HEOOX0AUMO YUECTh KOPPEIALUIO MEXK/y HMITYJILCOM H KOOPIUHATOM
MHUKPOYACTHULIbI
3. Mosk#no. /{5 aToro HeoOX0MMO HAHTH 3aBUCUMOCTh €€ KOOPIHUHATHI OT BPEMEHHU.
4. MoxHo. MUKpouacTHIIbl B KBAHTOBOM COCTOSIHHM HE MOT'YT COBEpILIATh MEXAHUUECKOE
JBWKEHUE, 4 3HAYUT UX TPACKTOPHUS BCETa TOYKA.
13. BoJiHoBast pyHKIHSA MHKPO4ACTHILI — ITO:
1. BeposTHOCTH COCTOSIHUS MHUKPOYACTHULIbI
2.  AMIuMTysa BEPOSITHOCTH COCTOSIHUS MMUKPOYACTHUIbI
3. 3aBHCHUMOCTb MUMITYJIbCA MUKPOYACTULLI OT BPEMEHH
4. 3aBHCHMOCTb KOOPAUHATHI MUKPOYACTHIILI OT BPEMEHH
14. Tlouemy He HA0/I101210T BOJIHOBBIX CBOHCTB Y MAKPOCKONHYeCKHUX 00beKTOB?
1. BonHoBbIEe CBOHCTBA Y MAKPOCKOMUYECKUX 0OBEKTOB MOKHO OOHAPYKHUTh TOIBKO C
MOMOILIBI0 00J1ee TOUHBIX NPUOOPOB, YeM Te, KOTOPBIMHU MBI PACIIO/IaraeM.
2. CxopocTb MakpOOOBEKTOB CIIHUILKOM Maa.
3. Y MakpooOBEKTOB HET HIEKTPUYECKOT0 3apsiia
4. Macca MakpOOOBEKTOB CIIHIIKOM BEJIHKA.
15. C TOYKH 3peHHs! KIACCHYeCKOH cTpaTeruy H3y4eHus NPHPOALI 0KA3bIBACTCH
He00BICHUMBIM SIBJIEHHE
1. COKpallleHHsl IPOMEKYTKA BPEMEHH [IPH JABHKEHHH CO CKOPOCTAMHU, OIM3KHMHU K CKOPOCTH
cBeTa;
2. audpakuMU IEKTPOMArHUTHBIX BOJIH;
3. audpakuuy NIEKTPOHOB;
. UCKpPHBIICHUS TPAEKTOPUH CBETA BOIM3U MAaCCHBHBIX OOLEKTOB (3BE3[)
6. KoHuenumus cToxacTH4eckoro Bo3eicTBHS NMPeANnoJiaraer, 41o
. €CTEeCTBOMCIBITATENh 3aHUMAET MMO3ULIMI0 CTOPOHHEro Habmoaarens 3a 00beKTOM;
. BCE BO3/ICHCTBUS OKPYKEHHS HAa OOBEKT HE MOTYT ObITh U3MEPEHBI;
. CIly4aHHOCTb sIBIseTCs (PyHAaMeHTalbHBIM CBOHCTBOM IPHPOBL;
. BEPOSITHOCTHOE OIUCAHUE SBISIETCS CIeJICTBUEM HEIO0CTATOUHOM U3YYEHHOCTH CBOMCTB
o0beKTa
17. TouHbIH NPOrHO3 HOrobl NPHHIMIIHAJLHO HEBO3MOKEH, TAK KAK
. HENOCTAaTO4YHO BEIMKHU BO3MOXKHOCTH COBPEMEHHBIX KOMIIBLIOTEPOB;
2. 4EeJOBEK CBOEH JEesATEILHOCTHIO IOCTOSIHHO HapyIIaeT arMocdepHbie IPOLECCHI;
3. cnaba marepuanbHas 0asza ciyx0 HaOmoneHus 3a atMochepoil;
4. B arMmocdepe U MUPOBOM OKEaHE IPOUCXOIAT CTOXaCTHUECKHE MPOLIECCHI.
18. DIyKTyauusiMH XapaKTePpUCTUK 00beKTa Ha3bIBAeTCsH
. HETOYHOCTb, BO3HUKAIOLIAS B PE3Y/IbTaTe NOIrPEIIHOCTH U3MEPEHUS;
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OTKJIOHEHHE OT IPEJIENBHO JOIYCTHMOTO 3HAYCHUS XapaKTEPUCTHKH;
CIIOHTAHHOE OTKIIOHEHHE OT CPEJHETO 3HAYCHMS XapaKTEePUCTHKUA 00bEKTa;
KojiebaHHe 3HAUYEHUH XapaKTePUCTUKH, IIPOHCXO/AILEE 110 ONPEACIEHHOMY 3aKOHY

9. Temneparypa - 310 (pu3HYecKas BeJIMUHHA, XaPpAKTEPU3YI0LIAS
1. KOJIMYECTBO TEMJIOThI, COAEpIKALIECECs B TEIE,
2. CTeneHb HArpeTOCTH TElA;
3. TemjaoBOE PaBHOBECHE MEXK1Y OOBEKTOM U OKPYKEHHEM
4. BHYTPEHHIOIO YJHEPTHIO HAIPETOro Tella KOJIUYECTBO TEIIOThI, COAEPIKaLIEecs B Tele
20. CoorHoulenus Heonpe/e/leHHOCTelH B Heki1accnyeckoii Bepcuun EHKM orpaxkalor
1. (YHKUHMOHATLHYIO 3aBUCUMOCTb MEXKIY XapaKTepUCTUKAMU 00bEKTa U OKPYIKEHHUS;
2. HETOYHOCTb B 3HAUEHUAX XapaKTEPHUCTHK OObEKTOB;
3. Koppemsuuio QUIyKTyaluil XapaKTepUCTHK COCTOSIHHS U 00BEKTa;
4. B3aUMOCBA3b XapaKTEPUCTUK JABYX OOBLEKTOB.
21. YcradoBiieHHe NOPS/IKA B CHCTEME CONIPOBOKIAETCS
1. TloHmkeHHUEM CUMMETPHUH.
2. lloBbimenueM OHOPOIHOCTH.
3. lloBbinieHueM dHTPOIUU.
4. IloHMKEHHEM DHTPOIHH.
22, OaHHUM M3 YCJIOBHI CAMOOPraHM3alMK SIBJISIETCS
. OTKPBITOCTb CUCTEMBIL;
2. orcyrcTBHe (UyKTyalmii;
3. HaxoxJIE€HHE CUCTEMbI B PABHOBECHOM COCTOSHUMU;
4. JIMHEHHBIA OTKJIUK CUCTEMBI HA BO3IEHCTBUE
23. Crpeiia BpeMeHHU — 9T0 IOHATHE, HCIOJIb3yeMoe LIS 0003HaYeHH s
1. cucTeMbl 0OpaTUMbIX U3MEHEHUH B CBOMCTBAX OOLEKTA;
2. HEOTBPAaTUMOTO TEYEHHS BPEMEHH;
3. OJHOH U3 OCell KOOpAHHAT;
4. HeoOpaTHMbIX H3MEHEHUH B CBOHCTBAX 00BEKTA B IIPOLECCE IBOIIOLHUH
24. YKaKuTe BepHYI0 NOCJIe10BATEJILHOCTD ITANOB KOCMOJI0THYEeCKOI IBOTIOLHH
1. rajakTHYECKHI, 3BE3HbIH, MeIMOJOrHYECKHI, KOCMOIOTHUYECKUI,
2. KOCMOIIOTHYECKUH, rajlakKTU4eCKUI, 3BE3HbIN, TeJIMOJIOTMYECKHI;
3.  KOCMOJOTrHYECKHM, reJIMOJIOri4eCKui, ralakTHYeCKU, 3BE3/HbIH;
4,  KOCMOIOTHYECKHUH, 3BE3/IHLIH, raJIAKTHYECKUH, reIH0I0rHueCKUii
25. KakuMmu cBoiicTBaMH, COIVIACHO COBPeMEHHbLIM NpPeACTABICHUAM, He 00/1a/1aeT
Bceeusiennast
1. OIHOPOAHOCTL
2. CTauHOHAPHOCTh
3.  HEHU30TPONHOCTh
4.  HECTAUMOHAPHOCTb
26. K cBoiicTBaM KuUBOI MATepHH OTHOCHTCS
1. OIHOPOOHOCTL
2.  00OMEH BelleCTB.
3. CTOXacTU4YHOCTH
4.  caMoOperuIMKauus.
5. PaBHOBECHOCTb.
6. HAacJIeICTBEHHOCTD.
27. HeoOparumasi 0M0J10rHuecKast IBOJIIOLMSI OCHOBAHA HA
1. paBHOBECHOCTH.
2. H3MEHYHBOCTH.
3.  3aMKHYTOCTH.
4. eCTecTBEHHOM 0TOOpE
5. HAaCIeICTBEHHOCTH.



IMPUMEPHI KEWC-3AJAHUU
JIHA HHTepaKTHBHle cemnnapcxnx 3aHHTHﬁ.

1) llpennaraercss cOCTABUTh HAy4yHYI0 MOJEIb OOBLEKTA MWW SBIEHMs, 3HAKOMOIO
CTy/leHTaM [0 HuX MNpoQeCCHOHANLHON JAEATENbHOCTH (HAmpUMEpP, I HKOHOMHUYECKOTO
HaNpaBiCHUs — MOJElb MPEANPHUITHS, PbIHKA LEHHBIX OyMar, HeperoBopoB W T.IL; JUis
(hunonoroB — MozeabL COCTaBa CJI0BA, BBICKA3bIBaAHUS, KaHPOBOH crnenuduxa Texkcra u T.1.). B
XO0/Ie BBINOJIHEHUS Kelca CTYIAEHTHI CBEPSIOTCS C IepeyHeM  TpeOOBaHMil, MPEeabIBISEMBIX K
Hay4yHbIM MozensMm. B xone pelenus keiica GopMupyercs HOHUMaHUE CrieluGUKU oCTPOeHUs
HayuHbIX MojeneH n yOek/JeHHe B TOM, YTO Hay4yHOe MOjeiIupoBaHue 1o3BouseT d(hdekTuBHo
NPOTHO3UPOBATE HE TOJILKO MPUPOHBIE, HO U COLHAILHBIE SBJICHHS.

2) llpeanaraercsi BbISICHUTb, B KAaKUX YCIOBUAX OOBEKTH HEOOXOJMMO ObLIO Obl
OINUCBIBATh C NOMOLBIO 00 KIaCCHUECKUX, MO0 HeKIaccH4yeckux Mojenei. B xoxe pewenus
JaHHOrO  Keiica  (QopMupyercss  IpeJACTaBIeHHE O  3HAUMMOCTH  y4yeTa  YCJIOBHH
(hyHKUMOHUPOBAHUS M CBOHCTB OOBEKTOB, MHOToo0Opasus CrOCOOOB OMNHUCAHUSA PHUPO/IbI
COBpEMEHHOI HayKoii. JlaHHbII Keiic N03BOIAET Pa3BUTL CIIOCOOHOCTH MBICIUTh JIOTHYECKH.

3) Ilpennaraercs mnpoaHaIU3UpPOBaTh HECKOIBKO TEKCTOB [0 OJHOH U TOH Ke
€CTECTBEHHOHAYYHOM TEMATUKE M3 PA3HOIUIAHOBBIX HCTOMHHMKOB (MyOIMKAIIMM B MEYATHBIX U
UHTEpPHET-u31aHusaX), cGopMylIupoBaTh KPUTEpUM  aHaidM3a TEKCTOB HA  HAy4HYIO
JI0CTOBEPHOCTh, BbIOpaTh U3 HHUX HauboOjee JOCTOBEPHBIM M 0DOCHOBATL CBOK COOCTBEHHYIO
MO3ULUIO MO OLEHKE TeKCTOB. B xoze pazbopa keica cTyAeHThI IPHOOPETalOT HAaBbIKKH paboThl ¢
HUCTOYHMKAMM HMHG}OpMaLMM, ydaTcs HCNONL30BATH KPUTEPHHM OLEHKU CTENEHH HayuHOCTU
nyonukauuu. Jlanueii keic Mo3BOASET PasBUTh PALUOHAIBHOE KPHUTHUECKOE MBIILIEHHE H
YCTOHYMBOCTD K JDKEHAYYHOH H [1CEBIOHAYYHOH HH(pOpMALUH.

4) Ilo gocToBepHBIM HCTOYHMKAM OKOJIO TpeTH HaceneHus Poccuu ucnosib3yer BOy
coMHUTENbHOrO Kauecrsa. B 2006 rony Ha ypoBHe BbICIIMX oOpraHoB Biaactu Poccum Obut
samyiieH npoekt «Yucras Boga». Ecnu Obl Bbl ObUIM PYKOBOJMTENEM IPOEKTa, pazpaboTky
KaKHX HCCIEN0BATEIbCKUX U MPAKTHYECKUX HAMpaBIeHUN Bbl CYMTAIN Obl HY/KHBIM BKIIIOUHTD B
nero? Kakux cnenumanuctoB Bbl Obl npusiekiau it padborsl? Kakue 1enu Bbl MOCTABUIM OBl
nepen kaxxao# rpynnoii? Kakue pe3ynsTarsl Bbl 0KUAIH OBl NOTYUYUTh OT KayK10i rpynb1?

5) Hayku npunaTo nojpasaensatb Ha (pyHAaMEHTalbHbIC M NpHUKIagHble. COCTaBbTE
TaKyl KJIaCCH(UKALUIO MPUMEHUTENIBHO K €CTECTBEHHBIM HaykaMm. Kakumu KpuTepHsIMHM BBl
MOJIL30BA/IMCh, OTHOCA KAXKAYI0 HayKy K OmnpenencéHHO# kareropuu. B uem mnposBisercs
NPUKIAJHOH U (yHIAMEHTAJILHBIH XapakTep JaHHbIX HayK? (GOpMUPYETCS YMEHHE COCTaB/ISAThH
knaccuGuKaluy Mo pasinyHbBIM OCHOBAHUSAM, OPHEHTHPOBATLCA B HAy4dHON TEPMHHOIOIUH, B
cneruUKe U peJMeTax eCTeCTBEHHbIX HAYK)

6) UssectHomy yu€Homy-¢usuxy JI. A. ApuumoBHYy NPHHAUIEKUT HPOHUYECKAs

¢paza: «Hayka qus yu€Horo ecrtb crnoco® yZOBIETBOPEHUS JIMYHOM JHO0O3HATENBHOCTH 3a



rocyaapcTBeHHbIH cuer». YacTo BCTpedaroTCs BBICKA3bIBAHHS O TOM, YTO (DyHIAMEHTAlIbHas
Hayka B COBPEMEHHOM IIparMaTMYHOM MHPE HE NPUHOCHT HUKAKOH IIOIB3bl M INOTOMY €€
(hunancupoBaTh — Bce paBHO, 4TO 00orpeBath arMocepy. Kakosa Baiia Touka 3peHuUs 110 ITOMY
sBonpocy?  Kakyio ponb urpaer ¢ynaameHTanbHas Hayka B copemeHHoM mupe? Ilpusenute
apryMeHThI B 110J1b3Y CBOEH noszuiinu. Kakue apryMeHTsl MOIIIH OBl IPUBECTH BalllX OIIOHEHTHI?
(bopmupyercs cnocoOHOCTL pa3nUyarTh OparMaTHYECKHH M LEHHOCTHBI MOAXOAbI K Hayke,
OIIPEIENSATh POJIb HAYKH B KYJIBTYPHOM (DOHIE YEI0BEYECTBA)

7) lupoko pacrnpocrpaneHo MHeHue: «B  mikone yuar MHOTUM JIMIIHUM BeEILaM,
KOTOPbIE 4YEJIOBEKY HHMKOIJ]a HE MOHAA00SATCS B KM3HM, HaIpUMep, J0Ka3aTeIbCTBY TEOPEM.
Hano opuentupoBarh oOpasoBaHHE Ha MPAKTHYECKUE HaBBIKM M OBITOBbIE NOTPEOHOCTH
yenoBekay. Kak Bbl gymaere, [O€HCTBHTENBHO JIH M3Y4YEHHE JOKA3aTEIbCTB M JIPYTHX
OTBJICUEHHBIX OT KHU3HU NPOOIEM MEIIAET LIKOIbHUKY OBIAJEBaTh NPAKTUYECKHUMHU HaBBIKAMU
U «3abuBaeT rojoBy» HEHYKHOH uHbpopmanueil? MoKeT M 4EIOBEK CTaTh KpEaTUBHBIM
CINELUATNCTOM, HE BIaJess 3HAHMEM MaTeMaTHYeCKMX M ApPYrux HayuHbiX MmertonoB? [laiite
000ocHOBaHME CBOEH TOUKM 3peHus. (popmupyercs CriocCOOHOCTb pa3iuyaTh MparMaTHUYECKU U
LIEHHOCTHBIN MOIXOAbI K 3HAHMAM, K ONPEIEICHUIO POJIM HAayuHBIX METOIOB B (hOPMHPOBAHUU
MHTEJUIEKTA).

8) B nuckyccuu 00 onpeneieHHy BaXKHEHIINX NPU3HAKOB XKHBOH MaTepHU CYLIECTBYET
JaKOHHMYHOE BbICKasbiBaHue: «Bcé xuBoe xouer ectb». Kak Bbl orHOCHTECH K 2TOM
bopmynuposke? Hackosnbko ona monna? Yem, ¢ Bameil Touku 3penus, e€ cnenosano Obl
gononHuTe M nodemy? Kakue npusHaky JKMBOH Marepuu SBISIOTCS BTOPHYHBIMH IO

OTHOIIEHHIO K YIOMSHYTOMY ONpeaeieHnio?



Bonpocs! 1Jist oOpranu3anuu JTUCKYCCHHM HA CEeMUHApe U

CaAaMOCTOSITE/ILHOIO OTBETA C ONOPOM HA TEOPEeTHYECKHE

10.

1.

12.

13.

14.

15.

16.

17.

18.
19.

MaTepHuaJibl Kypca B KayecTBe JOMAIIHUX 3a/1aHUH.

a) Paznen pucunnmiunsb 1

B kakoM jauanazoHe MEHSIOTCS pa3sMepbl OOBEKTOB M JUIMTEIBHOCTb IPOLIECCOB
okpy:katoiero mupa? Ipoumunoctpupyiite ¢Boit OTBET NpUMepaMu

[TpuBenure npumepbl NPUPOAHBIX OOBLEKTOB, CBOMCTBA KOTOPBLIX MOKHO HAOMIONATh
HernocpeacTBeHHO? YTo 03HauaeT «u3MepuTh»?

[TpuBeaure npumeps! ABAeHUH WM OOBEKTOB IMPUPOIbL, KOTOpPbIE M3Y4MUTh
HEMOCPEACTBEHHO HEBO3MOXKHO. Kakum 00pa3oM B 3TOM ciiyyae NeHCTBYIOT yueHble?
Haszosute opmsbl cymiecTBoBanus Marepuu. Yem MOkHO 000CHOBATbH UX €IUHCTBO?
[Tpexmer yuebuol aucuumiuHbl « KOHLIENIMU COBPEMEHHOIO €CTECTBO3HAHMUM). B yem
OTJIMYHE OT €CTECTBO3HAHUS?

DTarnsl CTAHOBICHUS €CTECTBO3HAHUS OT JAPEBHOCTH /10 HAIIMX JIHEH

B uem cocrour uenecooOpasHOCTb H3yHEHHs E€CTECTBEHHOHAy4HOH KapTHHbI Mupa?
[Tpusenute 060CHOBAHUE U3 JIEKIIUH U HE MEHEE JIByX COOCTBEHHBIX MOTHBOB.

Onummre 0cOOEHHOCTH 00Pa3HOTO U PALIMOHAIBHOTO MBIIIICHHS.

Kakue Merojpl H3yueHHs CBOMCTB OKPY/KAIOLIET0 MHUpa BaM H3BECTHbLI? KpaTKO
OXapaKTepU3yHTe UX.

Cy1iecTByOT /1M B MPUPOJE HU30IMPOBaHHbIE 00bEKTHI? B KakuX ciaywasx JOMyCTHMO
MCITIOJIB30BATh 3Ty MOJIEIb?

[To xakum kputepusM Ki1accuGUUUPYIOT BO3AeHCTBUA M B3auMmonelctBusa. Kparko
MPOBEIUTE ITY KIACCU(DUKALIUIO.

Kakue cTpareruu u3ydyeHus npupojbl pacCMOTPEHBI B JIOTOJHUTEILHBIX MaTepuaiax K
aexkuunu? OxapakTepu3yinTe KakIyo U3 HUX KPaTKo.

[lo xakomy KpUTEpUI0 €CTECTBEHHOHAy4Hble KOHLIENLIMU B  Kypce Oyayr
KiaccH(PUIIMPOBATHCS KaK KJIACCHYECKUE WK HeKnaccuueckue? OTBET MOSCHUTE.
CaMoCTOATENbHO MPUBEAUTE NPHUMEPbI HU3BECTHBIX BaM TEOPUH, OTHOCSILIUXCA K
Knaccuueckoi/nexnaccuueckoit sepcun EHKM (kpome npuBe1eHHBIX B JIEKIHH).
Homyctumo nu  usyuenue Ttonbko onHo Bepeun EHKM  (knaccuueckoit  wim
Heknaccu4eckoi)? OTBET NosiCHUTE.

Mecro uien MoZIenUpOBaHKS B IPOLIECCE N3YUEHUS OKPYKAIOIIEr0 MUpa

YeM pasinuuaroTcss HCXOAHbIN 00BEKT U €ro MOJEb?

Ha uyto nanpaBineHo MojaenupoBaHue B (PU3HKe, XUMMHH, OHOI0rUH?

YeMm (yHnameHTanbHasg MOJEIb OTJINYAETCA OT NPOYHX?
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[Touemy B husuke ToabKO ABe QyHIAMEHTAIBLHBIE KIIACCHYECKHE MOAeIn?



10.

1.

12.
13.

14.
15.
16.
17.
18.

19.
20.

29.

Kakue cBolicTBa KOPIyCKy/bl XapaKTEPU3YIOTCS TAKUMM XapaKTePUCTUKAMH, KaK macca,
MUMITYJIBC ¥ DHEpTHs?

[Touemy umenHo macca, UMITYJIbC M YHEPrusi OKa3bIBAlOTCsA Hanboee HHPOPMATHBHBIMU
(hyHIAMEHTANBHBIMU XapaKTEPUCTUKAMH KOPITY CKYJIbI?

B kakux ciyuasx [uig Tena UCHoOIb3YeTCsl MOJEINb «KOPIYCKya»?

B uem pasnuune Mexay MoJensAMH «CBOOOIHAs KOPHYCKYla» M «HecBOOOAHAs
Kopryckyna»?

Korna ans tena npuMeHuMa MOJIEIE «OCLUILIATOPY ?

B kaxux ciyvasix [yist Teia UCHOIb3YETCS MOJIEIb «KOHTHHYYM»?

[Touemy pa3nuualOTCss OCHOBHBIE XAPAKTEPUCTHKH IS ONUCAHHA TEN C I[OMOILUBIO
Mojiellell KOHTHHYYM U Kopryckyna?

B uem cocrout cnenuduka BOIHOBOTO JABHKEHUA?

Kakoit cmbicn BiiagbiBaeTcs B TMOHATHE «coObiTue» B (usuke? Hackonbko oH
omIM4aercs oT OBITOBOIO MCTOIKOBAHUSA ITOrO TepMHHA?

Yem cucrema orcuera (CO) omnmuuaercs or cucrembl koopauHar?  Ilouemy CO
«IPHUBSI3aHa» K IPOCTPAHCTBY?

[Touemy BBOIMTCS TIOHATUE «MECTHBIX)» 4aCcOB?

Kak nonumars TepMUH «OTHOCHUTE/ILHOCTE» IIPUMEHHTENIBLHO K IPOMEKYTKAM BPEMEHU U
PacCTOAHUIO MEXKY JABYMs COOBITUAMU?

Kak BbImIsauT rpaduk ABHIKEHHA «HEMOABHKHOTO» Tena? A nBukylierocs?

Yro kopoue: nepuojl HEMOABMKHBIX YaCOB UM JABHKYILUXCA?

W3menuTes 1 nonepeuHslil pazMep JABHKYyLerocs oobekra?

Yo o3Ha4aeT TEPMUH «aOCOMIOTHBIE MOHATUA» ?

Yem wuHTepBas BpeMeHM At W UHTEpPBaJ B MPOCTPAHCTBE AX OTIMYAKTCA OT
NPOCTPAHCTBEHHO-BPEMEHHOIO HHTEpBana AR?

MoskeT 11 CBET UMETh CKOPOCTh, 0OJIBIIYIO, Y4EM CKOPOCThL CBETA B BaKyyme?

Yemy Oyzer paBHa CKOPOCTb DJJIEKTPOMArHUTHOTO CHUrHaja, €CIAM OH HUCIYCKaeTcs

HCTOYHHKOM, IBHKYUIUMCH CO CKOPOCTBIO csera?

. HetictByer nu cuina Jlopenna Ha nokosuiics sapsn?

. B kakoit UCO ne mokeT ObITb MArHUTHOTO 10157

. [ouemy dopmyna s umnynsca tena B CTO otnuuaercst OT HbIOTOHOBOH?

. Uemy paBHa nojHasi oHeprus usonuposantoro teaa 8 CTO?

. B kakux cutyanusx npossnser ceds dHeprus nokos?

26. IloueMy dekTpoAHHAMHUYECKas: OCTOSIHHAS OTHOCHTCSA K MUPOBBIM KOHCTaHTam?

. B uwem nmposBisercs  «HECTHIKOBKa»  TEOPHH  HBIOTOHOBOH  MEXaHHKH U

JneKTpoMarteTusma’?
B kakom cayudae BO3HMKaeT HeBecoMOCTh? Yemy paBeH Bec CBOOOJHO MaJIarOIIEro
obbekTa? YeMm BeCc OTIMYAETCS OT MAcChl ¢ GU3UYECKON TOUKYU 3peHUs?

[Touemy maccuBHBIE Tejla HCKPUBIIAIOT IPOCTPAHCTBO-BpeMs?
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Yem omHyaeTcsi HOHUMaHKE CITy4ailHOCTH B ObITY U B Hayke? [IpuBeure npumeps! ciiydaiHbIX

COOBITHIA B IPUPOJIE.

[Touemy oTmaneHHbIi NPOrHO3 MEHEE TOUEH, 4eM KparkocpouHsii? Ilpusenure npumepst
(KpOMe MpOrHo3a MOrozibl) .

Kaxk BbI noHumaeTe NpHHIIMIT HEOIPEIETIEHHOCTH?

Yro MOKHO Ha3BaTh «IIPUHMMHOID CiayuaiiHoro coObrtusa? B kakux ciyyasx XapakTepHCTHKH
00BbEKTA CTAHOBSITCS CTYHAHHBIMU BETUYMHAMM?

Kaxne ocobeHHOCTH OKpYKEHHUsI U O0BEKTa YUMTBIBAIOTCA B MOEIH «cocTosHUe»? YTo Takoe

cocrostHue? [l MoIe/IMpoBaHust KaKOH CUCTEMbI BBOJUTCS MOJEIIb «COCTOSIHUEN?

Yro Ttaxoe quiykryarpmu? Yem obycrnorneHo BosHMkHOBeHME (uiykryaumu? Yem duiykryarmu

OTIMYALOTCS OT HOTPELIHOCTH?

B uem cocrout ommyre perympyeMbIX BO3IEHCTBUN OT CTOXaCTHYECKUX?

Kakue turs! croxacTH4eCKHX BO3IEHCTBII paccMarpHBarorcs B pusuke?

[lepeuncimire OCHOBHBIE OCOOEHHOCTH CTOXACTHYECKUX BO3ICHCTBUIL

Copmynupyiite OTIHuMs ¥ OOLHOCTL MEXK/TY TEIUIOBBIM U KBAHTOBLIM BO3ACHCTBHAMU

Y10 Takoe kBaHTOH? B KakMX peaibHbIX CHTYALUSIX UCIIONL3YETCS 9Ta MOJIEIb?

YeM noBesieHHUE PesITHBUCTCKOTO CBOOOIHOIO KBAaHTOHA OTIIMYAETCS! OT CBOOOIHOIO JBU/KEHUS
KOpITyCKY/IbI?

Y10 HaOMOZAETCsl, €CIH MOTOK YaCTHULL IPOITYCKATh YePe3 KPUCTATIMYECKYIO PELETKY?

O yeM CBUIETENBLCTBYET ONBIT 110 JU(PAKLIMH MUKPOYACTHLL?

Kak Bezer cebs TeHHucHbI Mstu 1py Berpeue ¢ npensitetBuem? OT 4ero 3aBUCHUT pesylisrar

NOI00OHBIX OIBITOB?

YTo CITy)KUT NpenaTCTBUEM ISl KBAHTOHA?

Kak Bezier ce0s kBaHTOH IpH BeTpeue ¢ npensarcTBueM? OT 4ero 3aBUCHT pe3ylibTar MO00HBIX
ornbIToB? Kakue BelIMUMHbI HAJI0 CONOCTABIIATH [UIs OTBETA HA HTOT BOIPOC?

[louemy mudpaxims CBOWCTBEHHA TOMLKO MHKPOOOBEKTaM M He HaOmomalores  y
MakpooObeKTOB?

B uem pazmiumne moxeneit aroma no Tomcony u Pesepdopay? Ilouemy neodxomumo Obuio
ycoBepLIeHCTBOBaTh Moz Pesepdopna?

Moneins aroma bopa. B uem coctout ee npoTuBopeunBoCTs?

B uyem ommume coBpemeHHOIT momenu aroma ot aromMa bopa? CylecTByHOT M 3JIEMEHThI

CXOJICTBA MEIK/TY ITUMU MOJIEIISIMU?

Kakyto npoctpanctBeHHYI0 (hopMy UMEIOT BOJHBI Jie bpoiiis B arome Bofopozxa?
YT1o sBIIsSIETCS MCTOYHUKOM CTOXACTHYECKOIO BO3EHCTBUA HA 7MekTpoH B arome? [louemy

JaHHBIN 00BEKT CIIOCO0EH OKA3BIBATE ITO BO3ICHCTBHE?
Kax dopmymupyercs npunnun [Taynu? Kak on paboraet B MHOTO2IEKTPOHHBIX aroMax?

Y10 Takoe 0OMEHHOE B3aUMOJIEHCTBHE U KOIJIa OHO CO3/aCT YCTOHUMBYIO CTPYKTYPY MOJIEKYIIbI?



26. Buibl XUMHUUECKOH CBSI3U U NPHHIUIHAILHBIC PA3IHUMA MEXKIY HUMH

27. Koryia BOSHUKAIOT G U T CBSI3H B MOJIEKYIIaxX (3aBUCHMOCTB THIIA CBSI3U OT (POPMBI AEKTPOHHBIX

cocrosumii)? [louemy ux pazmuaror?
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Kakumu mnpoueccamMu  CONPOBOXKIAETCS  BO3HUKHOBEHHE Ooliee  ymnopsiioueHHOH
CTPYKTYpBbI?

[Toyemy pocT OAHOPOAHOCTH CHCTEMBI CBSI3aH C MOBbIILIEHUEM €€ CHMMETPUU?

Kak Bezer ce0s HTpONMs CHCTEMBI MIPHU MEPEXOJE K PABHOBECUIO M YNOPAJ0YHBAHUH
cucTeMbl?

[Ipumeper HeoOpatumbix siBieHuil B mpupoze. [Ipu kakux BO3AECHCTBUSIX OHH HUMEIOT
Mecto? OOpaTUMBI 1M KBAHTOBbIE COCTOAHUSA?

[Tpumepsl caMoOOpraHu3LMH B JKUBOH U HEXHUBON IpUpoae

YenoBust caMoopraHu3allMy M UX peainsalus Ha npumMepe syeek benapa

Yro takoe Henuneinsie 3G dexrs? [louemy sueiikn benapa He Bo3HHKaIOT B BoAE?

B uem npoTUBOPEUMBOCTb TEPMUHA «IUCCHIIATUBHBIC CTPYKTYPBI»?

Ocobennoctn camoopranmsanuu. Bo3mokHa 1M camMoopraHusauus B 3aKpBITHIX

cucremax?

. Yro takoe arrpakrop? Uro Takoe dudypxauus?
11.

B uém npunnunuansHoe pasiauuue Mexay napaaurmamu Hbtotona u [lapBuna B
(puszuke?

Yo Takoe cTpellbl BPEMEHHU U KaKOBa UX MOCIEI0BaTeNbHOCTh B BoMoLuu Beenennoii?
KakoBo cooTHOIIEHHE MEXKY CaMOOpraHu3alueil ¥ dBOMOLHEN?

Kak npencrasnsiercss Beenennast B pamkax napaaurmel Herorona?

Kakue wu3meHenuss B mipejicTaBieHMsi O BCeJeHHOW BOUUIM B HAyKy YCUJIMSIMH
Onnwreitna, Xab6ua, @puamana u 'amosa?

Urto Takoe aHTUrpaBuTaLus’

Kakyio ponb urpana anTurpaBuTanus B rnpouecce paciiupenus Beenennoii?

Kakum naram cOOTBETCTBYHOT MOMEHTHI BOBHHUKHOBEHHUS Pa3iMYHBIX CTpPEl BPEMEHU B
ucropuu Becenennoii?

Korna npousoino otaeneHue BeniecTsa 0T U3jiyueHus?

B kaxoii nocne1oBaTeabHOCTH BO3HUKIIU MEPBbLIE YaCTHIbI?

. UeM npokapuoThl OTJAUYAIOTCS OT IYKAPHOTOB?
22.
23.

Kakue (axTsl CBUAECTENLCTBYIOT B II0/Ib3Y FHIIOTE3bl TAHCIIEPMUH?
[lepeuncnure B XPOHOJOTMYECKOH IOCIEAOBATEILHOCTH IPEIKOB COBPEMEHHOIO

YECJIIOBEKA.
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