DenepajibHOE TOCYIAPCTBEHHOE 0I0/1KeTHOE 00pa3oBaTeibHOe
yupeK/ieHne BbIcIero 00pa3zoBanus
«POCCUMCKAS AKAJTEMHUS HAPOJHOI'O XO35IMICTBA

M IT'OCYJAPCTBEHHOM CJIYKBbI
IPH IPE3UJEHTE POCCUMCKOM ®EJIEPALIAN»

HHCTUTYT YKOHOMUKHU, MATEMATHKH U THOOPMAIIMOHHBIX
TEXHOJIOT U
®AKYJIbBTET UH®OPMAIIMOHHBIX TEXHOJIOI'MIA Y1 AHAJIM3A JAHHBIX
OTJIEJIEHUE ITPUKJIATHON NH®OPMATUKHA
Ra(l)ezlpa HOJII/ITHKO-HpaBOBbIX JAUCHHUIIJIMH U1 COIMMAJIBbHbBIX KOMMyHI/IKaHI/Iﬁ

YTBEPXJEHA

pemenueM kadeapsr [onutuko-
MPABOBBIX JTUCIMUIUIMH U COUATTBHBIX
KOMMYHUKaIUK

[Tpotokoir Ne9 ot «14» urons 2021r.

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI
OT/1.04 KOHIENTMHW COBPEMEHHOI'O ECTECTBO3HAHWA

HaIlpaBJICHHUE ITOATOTOBKHU
09.03.03 Tlpuxaagnas uHdopMaTHKa
HaIIpaBJIEHHOCTD (MPOdub)
«IIpukaagnas nHGOPMATHKA B IKOHOMHKE»
KBaTH(UKAITHS

0akajaBp
04HO-3a04Has hopma oOyUeHuUs

I'og Habopa — 2021

Mocksa, 2021r.




ABTOp—COCTaBUTEJIb: K.0.H.
noteHT kadenps! [TomuTHKO-TIPaBOBBIX AMCUUIUIMH U
COLIMAJIbHBIX KOMMYHUKALIUN ITeracos B.A.

3aBenyromuit kapenpoi
ITonuTrKO-TIpaBOBBIX JUCHMILIMH U COUUAIBHBIX KOMMYHUKAILIUI Kazanues 1O./I.



COJIEP’)KAHUE
L HepequL INIAHUPYEMBIX PE3VIIBTATOB O6V‘-IGHI/I$I 110 JUCITUITJIMHC, COOTHCCCHHBIX C

IUIAHUPYEMBIMHU PE3VIIHTATAMU OCBOEHMS IIPOTPAMMUBI 1...vvveeiiiverrreissseeesssessrsssssssesssssssssrssssseesens 4
2. 0O0beM 1 MecTo TUCHUIUIHHEL B CTPYKTYPE OIT BO ...iiiiiiiiiii i 6
3.  CoaepxaHHE U CTPYKTYPA TUCIIMIIIIHIHBL. .....cvvvvuussseesssessssssnssesssssssssssssssseesssssssssssnseeessesessmne 6
4. Marepuanbl TEKYIIEr0 KOHTPOIS YCIIEBAEMOCTH 00yUaroImuxcs ¥ GOHI OIIEHOYHBIX
CPENCTB MIPOMEXYTOYHON ATTECTALNN IO JMCIIATIIIIIHE «vvvvvnssseeessreerrrsnssseessssessssssssssesssssesssssnnnnns 10
4.1. ®opMBI U METOIBI TEKYIIETO KOHTPOJIS YCIEBAEMOCTH. .vvuveererrenererreneeeessnsesserssessessnnns 10
4.2. MatepuaJibl TEKYIIIET0 KOHTPOJIS YCIEBAEMOCTH OOYUAIOIIMXCS . .vvvvvnerevrnnerrerrneerersnsnnss 11
4.3. OLeHOYHbIE CPEACTBA IS IPOMEKYTOYHOM ATTECTALIMM ...cvvvveeevrenseererrneesenrneeeersnnnnss 12
VI LY/ (S 100117 (5103 9 (I 1 N1 0% 2= 1) ) 16
5. Meroanyeckue yKazaHus Ul 00YJArOIMMXCS 10 OCBOEHUIO JUCHUIUIMHEI (MOAVIIA) .......... 18
5.1. MeTomueckue yKa3zaHus IO BOIIPOcaM Ha MOHMMAaHNE JSKIIMOHHOTO MATEPHAIA ........... 18
5.2. MeToanueckre YKa3aHus 10 MOATOTOBKE BOIPOCOB UL CAMOCTOSITENLHOIO H3YUEHUS K
3aHATHAM ONPAKTUUYECKOTO (CEMUHAPCKOTO) THITOB ...u.evvvenseerertnsesestanessssnseesssrnssesssssnsessessnnnes 18
5.3.Meroaudueckre PpeKOMEHAAINH 10 TOATOTOBKE K DK3aMEHY 10 JUCIUIIIAHE ...........0vvvnn... 21

6. VYyeOHag JmTeparypa U pecypchbl MHOOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM CETH
«MHTEpHETY, BKIIIOYAs IEPEYEHDb YUEOHO-METOINYECKOT0 00eceueHns Uil CAMOCTOSITEILHON

JoF (Y0l n S WeT0N A F:010) 1007005 M0 (O XPINZ %) 10701010505 (= U 22
6.1. OCHOBHAS JIHTEDATYDA. .evvvneererrnseesestassesssssnessessneesessssessssstesserstesssrteessrtstessernresser 22
6.2. JIOTIOTTHATETIDHAS JTATEDATYDEA. +vuueererrunserrsrunseeressnseesestneessststesserstessssteesesretessersresrer 22
6.3. YueOHO-METONYIECKOE 00ECICUCHHNE CAMOCTOATENHHOM PAOOTBL v.vvvvvnriieeeeeeerrriinniieeennnss 19
6.4. HOpMATHUBHBIE TIPABOBBIE JIOKYMEHTDL. .....cvuueeiertnseerestnsesrsrssesserssesssstneesssrsessernseessernns 22
(ST T % 03 611005 (<3 b 015100 4 6100 3 CA PR PP PTOP P 22
6.6. VIHBIE MCTOUHIKL. ....eevvvvvuunsseeesssrsssssnnsseesssssssssssnsneessssssssssnnineesseessssmsieeeeeees 23

7. MaTtepuajibHO-TEXHUYECKas 0a3a, HHGOPMALIMOHHBIE TEXHOJIOTUH, IIPOrPAMMHOE
obecrieuenrie U HHGOPMAIMOHHBIE CIIPABOYHBIE CHCTEMBL....vuueireneesrneesnesssnsersnsersnsesernrerssesenn 23




1. HepequL IJIAHUPYEMBIX PpPeE3YyJbTATOB oﬁyqem/m nmo JUCHMIIJIMHE,
COOTHECCHHBLIX C INIAHUPYEMBIMH peE3yJbTaTaMU OCBOCHHUS MPOrpaMMbl

1.1 {ucruniuna «KoHIenuu COBpEMEHHOTO eCTECTBO3HAHUS» 00ECIICUNBACT OBJIA/ICHUE
CJIEYIOIMMH KOMIIETEHIMSIMU:

Kon Haumenosanune Kon HaumenoBanue JTarna
KOMITCTEHITUN | KOMIICTCHITUN JTama OCBOCHUS KOMITCTCHITHH
OCBOCHUS
KOMITCTCHITHH

OIlK-1 CrniocobeH puMeHsTh OIlIK-1.1 CrocoOHOCTh  OIPEAETUTD
€CTECTBCHHOHAYJIHBIC U OCHOBHEBIE KaTeropuu
0OIIeNH)KeHEePHBIC 3HAHUS, HOPMAaTHUBHO-TIPABOBBIX
METO/IbI MATEeMaTHIECKOTO JIOKyMEHTOB ¥ CTaHIapTOB
aHaJIM3a ¥ MOICTTUPOBAHUS,

TEOPETUIECKOTO U

IKCIICPUMCHTAIILHOTO OIIK-1.2 CrnocoOHOCTD IPUMEHUTh

HCCIICROBaHHA B . BbIOpanHbIe qaHHBIe U3 HITA

npopeccHoHanbHOI U CTaHJapTOB B pEIICHUHU

ACATCIBHOCTH, TIPUKJTATHBIX 3a1aq B
oo6mactu UKT

YK OC-1 Croco6HOCTH npumensats | YK OC-1.1 CnocoOHOCTh HCIIOIH30BAThH
KPUTHUYECKHA aHaJIn3 3HaHHUA B €CTECTBO3HAHUU
nHopMalul M CHUCTEMHBIH TUIs a/lal TUPOBAHUS
MOAXOJ Ui pelIeHusl 3ajaad Mpe3eHTalHH
000CHOBaHMSI ~ COOCTBEHHOM WH(POPMAITMOHHBIX ~ CHUCTEM
rpaXkJaHCKOM u 0 OTpacisiM NPUMEHEHHS
MHPOBO33PEHUYECKOI (IpOMBIIIIEHHOCTb,
MO3UIIHU MEIUIINHA, CEJIbCKOe

XO35UCTBO).

YK OC-1.2 CnocoOGHOCTh MPUMEHSATD
CUCTEeMHBIH  MOAXON  JUIS
aHanuza UHQOPMAIMOHHBIX
CUCTEM M  ONTUMH3ALUU
Mpe3eHTALUM.

[1K-23 criocoOHOoCTRIO  mpumeHaTh | [1K-23.1 CrocoOHOCTh BIIAJIETh
CUCTEMHBIN MOJIXO] u METO/IaMU peIleHus 3a7a4 ¢
MaTeMaTHYeCKUe METOJbl B MOMOIIIBIO anmnapara
dhopmanuzanuu pelieHus MaTeMaTHYeCKOT0 aHaJIu3a
IIPUKIIAHBIX 32134 [1K-23.2 CriocoOHOCTh MTPUMEHSTh

THUITOBBIE TTOJIXO/IBI K
pa3paboTKe MPOrpaMMHOTO
obecrieueHusl, UCTIONb3Ys
METOJI CHCTEMHOTO aHaJIN3a;




1.2.B pe3ynbTaTe 0CBOCHUS TUCIMILIMHBI Y CTYJCHTOB JOJKHBI ObITh C(OOPMHPOBAHBI:

OTD/TD
(npu HaJIMYMK poQcTaHapTa)

Kon JTamna
OCBOEHUA
KOMIICTCHIINN

PesynbTarsl 00yueHus

-Ollpe/IeJIeHNe U IOMCK
HOPMAaTHUBHO-TIPABOBBIX
OTEUECTBEHHBIX U MEXJIyHapOJIHBIX
CTaH/IapTOB, WX IPUMEHEHUEeM s
[pelIeHNs] NMPUKIAIHBIX 337a4 B 00JIacTH
MKT.

W3BECTHBIX
JIOKYMEHTOB,

OI1K-1.1
OI1K-1.2

Ha YpOBHE 3HAHUI: METOJbI
MaTEeMaTHYEeCKOTO aHalu3a W aireOphl,
HpUMEHsIEMbIC

IIpY  MOJEIUPOBAHUU

yIIpaBJIEHUECKUX IIPOLECCOB

Ha ypOBHE YMEHHUI: IPUMEHSTH
MaTeMaTU4YECKUE METO/IbI B

po)eCCUOHAIBHOMN IEATETLHOCTH

YK OC-1.1
YK OC-1.2

Ha YPOBHE HAaBBIKOB:

MHWHUMAJIBHBIC HaBbIKN MIPUMCHCHU A
MaTeMaTHYECKOr0 anmapara B
poeCCHOHATBHOMN JEATEIbHOCTH

Ha YpOBHE 3HAHUM: 3HATh OCHOBHBIE
MapagurMbl MHUKpPO-, MakKpo- u

Meramupa

Ha YpOBHE YMEHHUI: TMOJIb30BaTHCS
MOWCKOBBIMH  MH(OPMAITMOHHBIMU
cucreMaMu B (yHJZaMEHTAIbHBIX
BOIPOCAaX €CTECTBO3HAHHUS B T OM
quciae ¥ "HPOPMATHKHU

Ha YpOBH€ HAaBBIKOB: O 6J'Ia,I[aTI>
HaBbIKaMM CUCTEMHOI'O ImoaxoJaa Impu
IMPOCKTUPOBAHNHN W HCIIOJIb30BaAHUUN
I/IH(l)OpMaI_II/IOHHBIX CHUCTEM

-HAYUIHO-HCCJICIOBATCIIbCKAA,

I[IPOU3BOACTBCHHO-TCXHOJIOTNYCCKA.

I1K-23.1
I1K-23.2

Ha ypOBHE 3HaHMIL:

TEOPETUYCCKHUEC OCHOBEI U ITPAKTUYCCKHUEC

3HATh

PEKOMEHJAINH 10 MPOEKTHPOBAHUIO H

paszpaboTke HcG; OpTraHU3aINIO
npoektupoBanus ~ UC, OLICHKY
KaueCTBEHHBIX W  KOJIHYECTBEHHBIX

xXapakTepucTuk pa3zpadorannon UC.
Ha YpOBHE YMEHHM: MPHUMEHATH
TUIOBBIE  MOAXOIBI K

IPOrpaMMHOTO

pazpabotke
o0ecrieueHus,
UCIIOJB3YSI METOJ] CUCTEMHOI0 aHAJIN3a;
Ha YpOBHE HAaBBIKOB: HWHABBIKH
HOCTPOSHUSI MPOrPaMMHBIX IPOIYKTOB
JUISL  peasn3allii THIIOBBIX MHPOLEIYP
00paboTKH HSKOHOMHYECKOH

UHpOpPMAIUH, HCIOIB3YS MeTox

CHUCTCMHOI'O aHAaJIN3a4,




2. O0beM u MecTO TMCHUILIMHBI B cTPyKTYype OIT BO

O0beM TUCHMTITIMHBI
O6bveMm mucuumuinabl B 3E 1 akagemuueckux/actpoHomuueckux yacax — 3 3E (108/81 1).
KonudecTBo akageMHUeCKUX/aCTPOHOMUYECKUX YACOB, BBIJCIICHHBIX HAa KOHTAKTHYIO paboTy —
16/12 yaca (B T.4. JieKiL.-8 4., mpakT.-8 4.);. Ha CAaMOCTOSITEIbHYIO paboTy oOyuaroruxcs — 56/48
9acoB.

Mecto qucuuniauHsl B crpykrype OII BO
Huctunnuna OT/.04 «KoHnenuu coBpeMEHHOTO €CTECTBO3HAHUS» OTHOCUTCS K BapUATUBHOM
YacTW JUCUMIUIMH 1O BbIOOpPY y4eOHOro IulaHa mo HampasieHuto noxarotoBku 09.03.03
[Ipuknannas nHbOpMaTUKa.
JuctuninuHa u3ydaercst Ha 2 Kypce B 3 cemecTpe.
JucuuniuuHel onupaercs Ha OoOBbEM 3HAHUHM IIKOJBHOTO Kypca B oOnacTu (pU3MKH, XUMHH,
OMOJIOTHH, SKOJIOTHH U Teorpaduu;
Popma MpoOMEKYTOUHON aTTECTALUN — IK3AMEH

3. Copnep:kanue ¥ CTPYKTYpa IHCHHUIIJIHHbI

O0BeM TUCIUIIIMHEL, Yac. dopma
KonrakTHas padota TEKYIIETro
00ydJaronuxcs ¢ KOHTPOJIS
IperoaBaTesieM ycreBaeMo
Ne i/t Hanmenosanme Tem 10 BUJaM y4eOHBIX 3aHITHI CTH
(pa3nenos) Bcero CP
MIPOMEXKYT
n |1 m | kep oron
P aTTecTanu
u
Pazgen 1. | EcrectBeHHO-Hay4YHAs 9 1 1 7 I, 0
KapTHHA MUPA
Pasnen 2. | OTHOCUTENBHOCTD 9 1 1 7 I, 0
MPOCTPaHCTBA-
BpEMEHH H
I'PaBUTALIHS.
Pasnen 3. | KocMmonoruyeckas 9 1 1 7 I, O
9BOJIIOIHS.
Pasznen 4. | KBaHnToBass MexaHuKa 9 1 1 7 1,0, T
Y TIPUHIIMIT
HEONPEIeNIEHHOCTH.
Pazgen 5. | TepmoauHamuka u 9 1 1 7 I, O
HEoOpaTUMOCTh
TIPOLIECCOB.
Paznen 6. | YpoBHHu 9 1 1 7 I, O
OHOJIOTHYECKUX
CTPYKTYp U
OpTraHHU3aIus )KUBBIX
CHCTEM.




O0beM TUCUMILINHBL, Yac. dopma
Konrakrnas pabota TEKYIIEeTO
oOyuarouxcs ¢ KOHTPOJIS
Iperno/iaBaTesieM yCIIeBaeMo
HaumenoBanue tem . *
Ne i/t 110 BUJaM y4eOHBIX 3aHATUI CTH ,
(pa3zneno.) Bcero CP
MPOMEXYT
Ja OYHOU
J I13 KCP
P aTrecranu
"
Paznen 7. | buonorunyeckas 9 1 1 7 I, 0
HBOJTIOITHSL.
Paznen 8. | Hayuno-texunueckuii 9 1 1 7 1,0, T
nporpecc, mpooIemMbl
YeJI0BeYeCTBa U MyTH
WX PEUICHHUSI.
[TpomexyTouHas arTecTanus 36 DK3aMeH
Bcero akajaem./acTpoOHOM.YaCoOB: 108/81 8/6 8/6 56/48 | 36/27

[Tpumeuanue: * — popmbl Tekymero KOHTpoJIst ycneBaemoctu: nokiaa(el) (1), ompoc (O), Tect (T).

Copep:xaHue TUCHHUIIHUHBI
OcHoBHbBIE BONIPOCHI U MOJIOKEHHSI, PACKPbIBaIOIIIHE
coJiepKkaHue TeMbl

Pazgen 1. | EcrectBennonay4yHas | Meradu3uka  aHTHYHOCTH W HaTypuiaocodus.
KapTHUHA MHpA. [lepBruHas cucremarusanus Hayk o npupoze. Hayunsie
OTKpBITHSL B 3moxy Bospoxaenus u QopmupoBaHue
€CTECTBEHHOHAYYHOW MEXaHUCTUYECKOUN KapTUHBI MUPA.
[ToneBast popma MaTepuu U yCI0KHEHHUE KapTUHBI MHUpA.
Muxkpomup, Makpo- u Meramup. Teopus
OTHOCHUTEJIBHOCTH M KBaHTOBas Teopus. CHUCTEMHBII
MOJXOJ U CaMOOPraHu3alusl Kak OCHOBA JIJIsl IOHUMAHMS
€MHCTBA  E€CTECTBEHHOHAy4YHOIO U  COLMAIBHO-
T'YMaHUTApHOIO 3HaHUsA. DBOJOLMs U Beenennas.
XapakTepucTuka SMIMPUYECKONW CTaAUM  HAY4YHOTO
uccienoBanus. HaOmioneHus — mNepBUYHBIA HCTOYHHK
uH(bOpMaIUH. Oco0OeHHOCTH  9KCIIEPUMEHTAIBHOM
craguu.  M3Mepenue —  KaKk  JIONOJHUTEIbHBIN
UHCTPYMEHT  JII0OOTO  HAy4YHOTO  HCCIIEI0BaHUS.
Teopernueckas cTaausl. l'unoresa, (baKThI.
[IpeemcTBeHHOCTD Teopui. HayuHble napagurmel.
Pazgen 2. | OTHOCUTENBHOCTH lanmunelt, HpOTOH HW NPUHUOUI OTHOCHTEIBHOCTH.
MPOCTPAHCTBA- WNuepumaneuple  cUCTeMbl  OTcueTa.  AOCOTIOTHas
BpPEMEHU U | KOHCTaHTa ckopocTH cBeta. [IpeoOpazoBanus ['ammes u
rpaBUTALUS. Jlopennia s uHepuuanbHbIX  cucteM.  CBs3b
npoctpanctBa U BpeMeHu B CTO A.DiiHmTeiliHa.
[lonsaTe «MUpOBBIE JUHUWY». OKCIEPUMEHTAJIbHBIE

Ne i/t Ha3zBanune Tembl

IO ATBEPKIACHHUS CTO. T'unoresa
CBEPXOTHOCUTEIBHOCTH.
OcobeHHOCTH rPaBUTALMOHHOTO OoJA.

OKBHBaJICHTHOCTD PIHCpTHOfI U TATOTEIoIIel Macc.
Ilonstue KPHUBU3HBI ITPOCTPAHCTBA-BPECMCHH. EBknumosa




U HEIBKIUAOBbI reomerpuu. [loHsATHE reoae3nyuecKoit
JMHUM B TPEXMEPHOM MPOCTPAHCTBE U YETHIPEXMEPHOM
IpocTpaHcTBe-BpeMeHH. [loueMy Mbl )KUBEM HMMEHHO B
YETBIPEXMEPHOM IIPOCTPAHCTBE-BPEMEHU?
I'paBuraninonHoe kpacHoe cmelleHue. B3aumocBs3b
IPOCTPAHCTBA-BPEMEHU U MaTepUu. AHTUTPaBUTALIUS.
N3mepenue paccTossHuil 10 3B€37 U APYrux 00ObEKTOB BO
Bcenennoii. CBeToBO# T0JI, aCTPOHOMUYECKASI €AMHUIIA,
napcek. OnpeneneHne aOCOMIOTHOW M OTHOCHUTEIHHOMN
SIPKOCTH, XUMUYECKOTO COCTaBa, TEMIIEPATYPhl U MacCChl
3B€3[. 3aBUCHUMOCTb 3BOJIOLUHU 3BE31bl OT Macchl U
XMMHUYECKOro cocraBa. JKenTele 3Be3/bl, KpacHbIE
TUTaHTBhI, Oenble KapJiMK{, HEUTPOHHbIE 3BE3Abl U
YyepHble JbIpBl. BocemMp COCTOSHMI BemecTsa BO
Bcenennoil.

Pasznen 3.

Kocmonornueckas
SBOJIIOIHA.

Pazberanue raJIakTHK. HecranunonapHocTs,
M30TPOIMHOCTh u OJHOPOTHOCTh Bcenennoi.
[IpoctpancTBeHHbIE (OTKpBITAsi W 3aMKHYTas) MOJENU
Bcenennoii. IlepBoHauansHOE cocTosiHue BceneHHOM.
[Tonarue cunrymnsproctu. bonemoii B3pseie. BemectBo u
aHTHUBEIIEeCTBO. PenukToBOE M3ITyueHHE.

CooTHolIEHHE IUIOTHOCTH BEUIECTBA M IUIOTHOCTH
sHepruu. KpuTuyeckass MJIOTHOCTH U HallpaBlIEHHE
sBomonnu  Beenennoit.  CoBpemennble (XX|  Bek)
acTpoPpU3NUECKHE UCCICTOBAHUS O Pa30eTaHnH raTaKTHK
C YCKOpEHHEM U TOSBJIEHHE TEOpUH Oe3yCIOBHO
pacmmpsitoeiicss Bceenennoil.  COOTHOILIEHHE MEXKIY
MAacCCOM-3HEPrueil PEeNIMKTOBOr0 M3JIyYeHHs, BEIIECTBA,
TEMHOW MaTepued W TEMHOW OJHEprued 1Mo mepe
pacmiupenusi BceneHHoil. ®u3MYECKHl Bakyym U
anTurpaButanus.  [locrnenoBarenbHOCTh  MOSABIICHUS
YEThIpEX THUIOB (PU3UYCCKUX B3aMMOJCUCTBHUH (TIOJICH).
Mukpo 1 Makpo3BOJIIOIHSI.

Paznen 4.

KBaHnTOoBas MexaHuka

u

IIPUHIAIT

HCOIMPCACICHHOCTH.

Knaccuueckas MEXaHUKa n ACTCPMUHU3M. TpI/I
OIIPCACIICHU IIOHATHA «BEPOATHOCTH). BCpOHTHOCTHBIfI
XapakKTep npez[cxasaHm"I KBaHTOBOM MCXaHUKMH.
COprDKCHHLIe BCIIMYMHBI B MHKPOMHPC. TounocTh
OIIPCACIICHUSA OTHUX BCJINYHH. HpI/IHI_[I/IH
HCOIIPCACICHHOCTH. HHHeTepMI/IHI/BM Hn CTaTUCTHUYCCKUC
3aKOHBI.

Paznen 5.

HepasnoBecHast
TEpPMOJIMHAMUKa

3aKOH COXpaHEHHUs MMIIyJIbCa, MOMEHTa HMIIYJIbCa,
3aKOH COXpaHEHMsI MOJHON dHEprur. CUMMETPUS U CBSI3b
3aKOHOB COXPAHEHHUs CO CBOMCTBAaMH IIPOCTPAHCTBA-
BpeMeHU (OAHOPOAHOCTb W H30TPOINHOCTh). THIBI
CUMMETPUHU B HEXXMBOU U JKUBOM IIPUPOJE.

TepmonuHaMMKa — Hayka O TIPEBPALIEHUH DSHEPTHH.
[TonsTne «cucrema» u «apouecc». COCTOSHUE CUCTEMBI
U TIapaMeTpbl €€ XapaKTepu3ylliue (Temieparypa,
BHYTPEHHSSl SHEprus, Temiora, pabora). Temneparypa.
¢u3uyeckas CyIIHOCTh TeMIIEpaTypbl W MPUHLUIBI €€
U3MEpEHUS. duznyeckas nIKanza Temueparyp.
AGCOMIOTHBIH HOJIb. CBepxnpoBOIMMOCTb u




CBEPXTEKy4ecTb. B3aMMOCBS3b TEMIOTHI W  PabOTHI.
TepmonuHamuueckuii  npouecc.  llepBelii  3akoH
TepMOJUHAMHUKU. CBsA3b MEXIY 3aKOHAMHU COXpPaHEHUS
SHEPI'UM U BELIECTBA.

[Ipouecchbl, Beaylmiue K BbIPABHMBAHUIO TEMIIEpPaATyp.
Bropoii 3akoH TepmoauHaMUKU. [loHATHE «IHTpONUSD) U
HEoOpaTUMOCTh BpEMEHH. TepmoanHaMuyeckoe
paBHOBecUE. 3aKpbITbIE UM  OTKPBITBIE  CHCTEMBI.
Cratuctudeckas Mexannka. OOpaTumbie 1 HEOOpaTUMBIE
IIPOLIECCHI, XApPaKTEPU3YIOIUE COCTOSHUE CHUCTEMBI.
OK30TEpMUYECKHME U JHJIOTEPMUYECKHE XUMUYECKHE
npoiiecchl. DHTaNbMUsA. CKOPOCTh XUMUYECKUX PEAKITHH.
Peaknun ropenns.

DneMeHTapHBIN OecropsiIoK. [osBnenue
HEPEryJASIPHOCTEH B PA3IUYHBIX TEPMOJUHAMUYECKUX
npoueccax. @a30Bble MNEpPEeXo/bl U  CYNEPHO3UIUSL
cocTostHui. HecTanMoHapHOCTh MPOCTBIX MEXAHUYECKUX
CUCTEM. OHTpONMsI B  OTKPBITBIX CHUCTEMax H
HEJIMHEHMHOCTh TEPMOIMHAMUYECKHX IIPOIECCOB.
KooneparuBHble mnporeccbl B OTKPBITBIX CHCTEMaXx.
Cunepretuka. Camoopranmzanus B  (DU3UYECKUX,
XUMHYECKUX u OMOJIOTMYECKHUX CUCTEMaX.
Heobxonumble ycrmoBus Al CaMOOPraHU3alUU CHCTEM.
Teopuss kartactpod wu dBomonus cuctem. llenmHas
peakuuss WU CaMOOPraHM30BaHHAasg  KPUTUYHOCTH.
budypkamuu. [Iporno3upoBanue COCTOSIHUSI
KPUTUYHOCTEHN B 3aBUCUMOCTH OT IIIYMOB MEpIaHUsI.

Paznen 6.

YpoBHH
OMOJIOTHYECKUX
CTPYKTYP H
OpraHu3amus >KUBBIX
CHCTEM.

Kinerounslii ypoBeHb opranuzanuu. OCHOBHbBIEC KJIACChI
KJIETOYHBIX XMMHMUYECKMX BEIIECTB M HX CTPYKTYypa.
CnoxxHasg TNPOCTPAHCTBEHHAs CTPYKTypa OEJKOBBIX
BEIIECTB. JIEMEHTapHbId cocTaB OenkoB. DyHKIMH
OEITKOBBIX BEILIECTB. OnTuyeckas aKTUBHOCTH
OpPraHMYeCKUX  MOJIeKyd. 3ydeHne XMMHYECKOTO
COCTaBa SApa 3BKAPUOTOB U OTKPBITHE HYKIEHHOBBIX
kuciot. JJHK u PHK. be3bsnepHbie KiIeTKH U BUPYCHI.
[IpocTpancTBeHHass CTPYKTypa HYKIEUHOBBIX KHUCIOT.
[TocnenoBarensHocts HykneotuaoB B JIHK u PHK.
KomnuieMeHTapHOCT NMYypUHOBBIX W MHUPUMHIMHOBBIX
HyKk1eoTu10B. I'enpl kak ywyactku wmouiekynsl JHK.
Konmonsr (Tpuruiersl). I'eHeTHUeCKHi KOJ. XPOMOCOMBEI.
I'enom. I'enoTtun. MexaHu3mMbl U3BMEHUYHBOCTU (MyTalluu
u pexomOuHanuu). KnonupoBanue. OHTOT€HETUUECKHIA
(opraHu3MeHHBIN ) YPOBEHb. Knerounas
mipdepenumamuss U cUMOMO3.  ABTOTpodBl  H
reTepoTPOdBI

[lonynAuvoHHBIA  ypOBEHb  KakK T€HETUYECKHU
HEOJJHOPOJHAsl COBOKYIMHOCTb. buorienos (cooduiecTso).
buoreonenos (3kocucTemMa). buocdepa Kak
COBOKYITHOCTb OHOIIEHO30B.

Paznen 7.

buomgornueckas
SBOJIIOIH.

HacneacTBeHHOCTh M U3MEHUMBOCTh KaK HEOThEMJIEMEIE
CBOMCTBA >KHBOTO. I/IH,Z[I/IBI/II[yaJIBHa}I U HCOIIPCACIICHHAA
N3MCHYHNBOCTD. HpI/IHI_[I/IH CCTCCTBCHHOT'O 0T60pa.




BuyrpuBumoBas u  MexBugoBas ~ Ooppba  3a
cyuiectBoBanue. KoHKypeHIMss U COTPYAHHYECTBO.
CoBpemeHHbIE IIPEICTaBICHUS 0 daxTopax
ABOJIIOLIMOHHOIO IIPOLECCa: MYTAlMOHHBIM IIpOIECC,
HOMYJSIMOHHBIE  BOJHBI, 00O0COOJIEHHOCTh  T'PYIIIBI
OpraHU3MOB, €CTECTBEHHBII OTOOp — JABIIKYIAs CHJIa
IBOJIIOLUHU.

MUuKpo3BOIIOIMS — 3BOJIOLMSA NOMYIAUUNA U BHUJIOB.
Maxkpo3BOJIOLUs — 3BOJIIOLMS TaKCOHOB HAaJBUI0BOTO
ypoBHA. MeToasl HaOMIOAEHUsT 3a MaKpO3BOJIIOLUEH.
CocTosiHME OKpyKarouleil cpeibl U TEMIbl 3BOJIIOLMU
Ku3HeHHbIX (Gopm Ha 3emue. Karactpoduueckue
coObITMSI M u3MeHeHuss  kinuMmarta.  [Ipobiema
HENPEepPHIBHOCTU MaJI€OHTOJIOTUYECKOU JIETOTIMCH.
[IpepsIBUCTBIN XapaKkTep pacpOCTPAHEHHUs KUBOTHBIX U
pacTeHuii Ha 3eMHOM m1ape. OCHOBHBIE 3aKOHOMEPHOCTHU
Makpo3Botonuu. [ToHsTHE OMOIOrNYEeCKOro Mporpecca.
[Tapametpsl, XapakTepHu3ymollre TMHAMHYECKHe
MPOLIECCHl B MOMYJSALHUAX U co00IecTBax (YMCIEHHOCTD,
BO3pPacTHOM COCTaB, CMEPTHOCTb, UCTOYHHKHU MHUTAHUSA).
Pasnmuunable THOBI B3aMMOOTHOIIEHWH B OHOILIEHO3aX:
KOHKYpPEHIIUSI-COCYIIIECTBOBaHHE, XMIIHUK-KEPTBa,
cumMOM03. BrusHue mapasutusmMa U IMOJIOBBIX PA3IUYUI
Ha JTMHAMUKY BOJIIOLIUU OUOLICHO30B.

Paznen 8.

Hayuno-
TEXHUYECKUI
nporpecc, TpooIeMbl
YyeJl0BeYeCcTBa U MyTU
WX PEIICHHUS.

HayuyHo-TexHn4YecKkuil mporpecc U MpUpOIHBIE PECYPCHI.

OtpunarenbHbIe MOCIIEACTBUS HEBEPHBIX
OPEICTaBICHUA M HEHCUYEPIIaeMOCTH  MPUPOTHBIX
pecypcos u OecripeienbHBIX BO3MOXHOCTAX
CaMOOYHMIIECHHUSI  MPHUPOJHOM  CpEIBbI. [Tpobnema

obecrieueHus dKoJIoTHUeckor OeszomacHocTu. [IpoGiema
O0OpbOBI  C  PATMOAKTUBHBIM  3arps3HCHHUEM  CPEIIbI
obutanus.  IIpobrema  orcyrctBusi  3PdeKkTHBHOM
3aKOHOJIATENILHOW OCHOBBL. [IcMXoJorHs denoBeka u

MPUYUHBI COBPEMEHHOTO KpHU3Huca. [TpoGiema
perylnupoBaHuUs pOCTa HACEJICHHUS.
OtcyrcTBUE TEOTOTUTUYECKOM MIPOrPaMMBbI

9KOJIOTHYECKOT0 BbIKMBaHHS. YeloBedueckoe 06H_ICCTBO
KaK HCPABHOBCCHAsA OTKpPbITasd CHUCTCMA. Bo3moxHOCTB
COBCPHICHCTBOBAHUSA CHUCTCMbI 4YC€PEC3 COI'IACOBAHHOCTDH
COBMCCTHBIX YCI/IJ'II/Iﬁ IIpu rapMOHHUYHOM
B3aMMOJCUCTBUH IIpHUPOJbI, YCJIOBCKA N TCXHUKHU.

4. MarepuaJibl TeKylLIero KOHTPOJISA yCleBaeMOCTH 00y4aomuXxcs 1 (PoH
OLICHOYHBIX CPEJACTB MPOMEKYTOYHON ATTECTALMH 110 AUCHHUILINHE

4.1. ®opMBbI 1 METOAbI TEKYIET0 KOHTPOJISI YCIIEBACMOCTH.

41.1. B X0o4AC pceanm3anuu  JUCHUTIIIIMHBI «KOHL[CHI_[I/II/I COBPCMCHHOT'O C€CTCCTBO3HAHUS
HCIOJIB3YIOTCS CJIICAYIOINEC MCTOABI TCKYIICTO KOHTPOJII YCIICBACMOCTHU 06yqa101u1/1xc;1:

Tema (pa3nen)

Metoasl TCKYIICTO KOHTPOJIA YCTICBACMOCTU

Pasnen 1

I[OKJ'I&,I[LI C npe3eHTau1/IeI71, OIMPOC HA NPAKTUYCCKOM 3aHATHU, JUCITYT




Tema (pa3gen) | MeToibl TEKyIIEro KOHTPOJISI yCIIEBaEMOCTH

Paznen 2 Jloknapl ¢ Ipe3eHTaluen, ONIPOC HA MPAKTUYECKOM 3aHSITHH, JUCITYT
Pasnen 3 Jloknazpl ¢ npe3eHTaluen, Onpoc Ha MPAKTUYECKOM 3aHATUH, JUCITYT
Paznen 4 Jloknaapl ¢ Ipe3eHTalnen, ONpoc Ha MPAKTUYECKOM 3aHSITHH, JUCITYT
Paszpgen 5 Jloknazapl ¢ Ipe3eHTalren, OpoC Ha MPAKTUYECKOM 3aHATHH, JUCIYT
Paznen 6 Jloknazapl ¢ npe3eHTalren, Onpoc Ha MPAKTUYECKOM 3aHATHH, JUCITYT
Paszpen 7 Jloknazapl ¢ Ipe3eHTalren, OIpOoC Ha NPAKTUYECKOM 3aHITHH, TUCITYT
Paznen 8 Jloknazapl ¢ npe3eHTalren, Onpoc Ha MPAKTUYECKOM 3aHATHH, JUCITYT

4.1.2. Dx3ameH npoBoAUTCS B (popMe YCTHOTO OTBeTa Ha OmeTsl (110 2 Bompoca B Ouiiete).

4.2. Marepuajbl TEKYIIEr0 KOHTPOJISI yCIIEBAEMOCTH 00y4al0UIMXCsI

Tekymuii KOHTPOJIb YCIEBAEMOCTH OCYILIECTBIIAETCS HENPEPHIBHO, HA TPOTSHKEHUU BCETO
Kypca. [Ipexnae Bcero, 3T0 YCTHBIM OMPOC MO XOAY JIEKUHH, BBINOJHIEMBIN 11 ONEPATUBHOMN
AKTUBU3AIMM BHUMAaHUs OOy4aIOIMIMXCS W OLEHKH WX YpOBHS Bocmpusatusa. [lomumo storo,
KOHTPOJb CaMOCTOSITEIbHON paboThl OOy4yaloUIUMXCsS OCYILECTBISETCS TMpPU OIpoce Ha
MPAKTUYECKUX 3aHATHUSAX, JOKIaAaX ¢ Mpe3eHTAIUEN.

Bonpocut 011 noozomoexku ooyuarouwuxca K npaKmuuecKum 3aHAamuam
Pa3znen 1. EcTecTBeHHOHAYYHAasi KAPTUHA MUPA.
1. Kparkas uctopusi eCTECTBO3HAHUS
2. TlpencraBieHus 0 MPOCTPAHCTBE, BPEMEHH, MaTEPUU U ABUKEHUU C TOUKH 3PCHHS
KJIaCCUYECKON (PU3UKH
3. MexaHucTuieckas KapTHHAa MHUpa
4. Hay4Hblli METOJT TO3HAHUS

Pa3znen 2. OTHOCHTEILHOCTH MPOCTPAHCTBA-BPEMEHH U IPABUTALUS.
1. Tlpunnun otHocuTenbHOCTH ["anumnes-HproToHA M MHEpLIMATILHBIE CUCTEMBI OTCUETA
2. TlpearnochuIKy K MOSBJICHHUIO CTICITHATBHON TEOPUH OTHOCUTEIBPHOCTH A.DWHIIITEHHA.
OTHOCHUTETHPHOCTh BPEMEHHU.
3. KpuBwuszHa npoctpancTBa-BpeMeHH. [IpuMepsl OTpUIIATEIBHON U TTOJIOKUTETHBHOM
KPUBU3HBI.
Otnuure Wbl MPUTSHKEHUS OT TPaBUTALIMOHHOTO MOJIsl. AHTUTpaBUTALIHS.
Heomnpenenénnoctu B 00111€# TEOPHH OTHOCUTEIIBHOCTH
CBsi3b M@Ky Maccol, MPOCTPAHCTBOM U BPEMEHEM

SR o

Pa3pen 3. KocMoJsiornueckasi 7BOJIIOL A

Hecraunonapuocts Beenennoit u OTO.

N3mepenue paccrossHuil BO BeeneHHOM.

boubmoit B3peIB ¥ ropsiuas Beenennast.

Yeteipe Tna B3aumoaercTBui. Enrnas teopus moss.
Mukpo, - Makpo, 1 Mera CTpykTypa BceneHHoi.

N3 yero coctoAT 3B€3/b1 U MEX3BE3AHOE IIPOCTPAHCTBO.
XapaKTEpUCTUKU 3BE3/ U UX IBOJIFOLIUS.

UYepnbie apipbl. @aHTACTHKA U PEATBHOCTb.

TeMHas Matepusi U TEMHast SHEPTUS — YTO 3TO?

wCoNoU~wWNE

Pasznen 4. KBanToBasi MexaHHKa U NPUHIMII HEONMPEACJICHHOCTH.




ko

ATOMHas 1 cybaToOMHasi CTPYKTYpa MUKPOMUDA.

PeanbHble 1 BUpTyanbpHbIE YacTULBI MaTepuu. X cBolicTBa.

[TonsiTue xBaHTa. BeposTHOCTHOE OMMCaHUe IBMKEHUS CyOATOMHBIX YaCTHII.
[IpuHIKII HEONIPENEIEHHOCTH U IOIIOJIHUTEIILHOCTH.

CraTucTuyeckne 3aKOHbl. 3aKOHOMEPHOCTHU U CIIy4alHHOCTH.

Paszpnen 5. HepaBHoBecHast TepMOAMHAMMKA.

NGk wWNE

TepMmoanHaMuKa v MOHATHE CUCTEMBI.

OcCHOBHBIE TEPMOIMHAMUYECKUE TAPAMETPHI.

AOGComOTHBIN HOJIb. CBEPXIIPOBOIUMOCTD U CBEPXTEKYUYECTh.
TepMoanHaMHUUECKUE 3aKOHBI.

TepMoanHaMHuuecKoe paBHOBECUE, SHTPOIHS U BpeMsl.

Xaoc u nopsaaok. CaMoopraHu3anys U CHHEpreTHKa.
HepaBHOBECHOCTD U 3BONIOLHS CHCTEM.

Heraurponus u nnpopmanus.

Pa3nes 6. YpoBHH 0M0/10THYeCKUX CTPYKTYP M OPraHU3ALMA JKUBBIX CHCTEM.

1.

2.
3.
4
5

OJIeMEHTHELIE U MOJICKYJIAPHBIC OCHOBEIL O€eJIKOB 1 HYKJIICHMHOBBIX KHCJIOT.
Hpe)ICTaBI/ITeJ'H/I BHCKJICTOYHBIX U NTOOPIraHU3MECHHBIX )KUBBIX CUCTEM.

Onrorenes u (uoreHes.

OpFaHI/ISMeHHBII\/'I U HAZOPraHU3MCHHBIC YPOBHHU KUBBIX CUCTEM.

HI/IHIGBBIG CBsA3U U YA3BUMOCTD XUBBIX CUCTEM PAa3sHOTO YPOBHSA OPTraHU30BaAHHOCTH.

Pa3nen 7. Buojgornueckasi 7BoOJIIOIHSA.

1.

2.

o s

Teopust 3BOJIOIMY KUBBIX OPTaHU3MOB B TipeacTaBiieHnu Y./lapBuHa 1 COBpEMEHHbIE
BO33PEHUSL.

CucremaTiKa ¥ TAKCOHOMUS JKUBBIX OpraHnu3MoB. [loHsATHE BUa KUBBIX OPraHU3MOB.
Muxkpo 1 Makpo3BOJIIOIUS — OCHOBA CUHTETHUECKON TEOPUH IBOJIIOLIUH.
HeonHo3HayHOCTH OMOJOrHMYECKOT0 Iporpecca.

Hampasnenus 60pr0bl 3a CyIieCTBOBaHHE KaK Pa3HOBUIHOCTH €CTECTBEHHOTO 0TOOpa.
Cenexuusi, KJIOHHPOBAHUE U TPAHCT€HE3 — MHCTPYMEHTHI MOTY4€HUS HOBBIX GOopM
YKUBBIX OPraHU3MOB.

Jlunamuueckre OMOJOTHYECKHE CUCTEMbI U OCHOBHBIE B3aMMO/ICHCTBUSA, OIIPEICISIONINe
IBOJIIOINIO OUOIIEHO30B.

Pa3pnen 8. HayuHo-TexHu4eckuii mporpecc, mnpod/jaeMbl 4eJ10Be4eCTBA M IIyTH UX pelieHus.

1.

2.
3.
4

Hay‘IHO-TeXHI/I‘IeCKI/Iﬁ nporpecc u HpO6J'IeMBI YCJIOBCUYCCTBA.

I'mo6anpHas reonoJnTHKa U MNpUPOAHBIC PECYPCHI.

Bo3moxHo nmu rapMOHHUYHOC B3aHMOHeﬁCTBHe YCJIOBCKA, TCXHUKH U HpI/IpOI[bI?
HpOFHOS Ha BBIDKMBAaHHEC 4YCJIOBCUYCCTBA.

4.3. OueHo4HbIe CpPeaCcTBa A/ NPOMEKYTOYHOM aTTeCTAluH

4.3.1. ®opmupyemMble KOMIIETEHIUH

KO,[[ HanmeHnoBaHue KOI[ HanmenoBaHue oTala
KOMIICTCHIITU N KOMIICTCHIIN N oTala OCBOCHHA KOMIICTCHIIMHN
OCBOCHUA
KOMIICTCHIIH




OIlK-1 CrniocobeH npuMeHsTh OIIK-1.1 CrocoOHOCTh  OINPEAETUTH
€CTeCTBEHHOHAYYHBIC U OCHOBHBIE KaTeropuu
oO1ienHKeHepHbIe 3HaHUS, HOPMAaTUBHO-TIPABOBBIX
METO]Ibl MAaTEMaTHYECKOTO JOKYMEHTOB M CTaH/IapTOB
aHaJIM3a ¥ MOJICIIMPOBAHUS,

TEOPETUYECKOTO H

KCIICPHMCHTAIILHOTO OIIK-1.2 CrnocoOHOCTb IPUMEHUTh

HCCTICAOBAHMA B . BbIOpanHbie AaHHble U3 HITA

HpoeceHOHaLHOT U CTaHJAPTOB B pEIICHUH

ACATCILHOCTH, TIPHUKJTATHBIX 3a1a4 B
ob6nactu UKT

YK OC-1 Croco6HOCTH npumensts | YK OC-1.1 CrnocoOHOCTh HCIIOIH30BAThH
KPUTHUICCKHIMA aHaIIN3 3HaHUSI B E€CTECTBO3HAHUH
nHQOpPMAIIMA ¥ CUCTEMHBIH TUTS a/Ial THPOBAHHUS
MOJIXOM U pelieHHus 3ajaad Npe3eHTaIIH
000CHOBaHMSI  COOCTBEHHOMU MH(POPMALIMOHHBIX  CHUCTEM
IpaXXIaHCKOM " 0 OTpPacisiM TPUMEHEHHS
MHPOBO33PEHUYECKON (MIpOMBIIIIEHHOCTb,

TTO3UITUN MeIUIIHA, CEJIbCKOE
XO35HUCTBO).
YK OC-1.2 CriocoOHOCTh MIPUMEHSTh
CUCTEMHBIH  MOAXON IS
aHanu3za HWHQPOPMAIIMOHHBIX
CUCTEM M  ONTUMH3ALUU
MpEe3eHTaLHM.

T1IK-23 cnocoObHocThI0  mpumeHaTh | [1K-23.1 CrocoOHOCTh BJIANETh
CUCTEMHBIN MOJIXO] u METO/IaMU pelleHus 3a7a4 ¢
MaTeMaTHYeCKUe METOJIbl B MOMOIIBIO anmnapara
dhopmanuzanuu pelieHus MaTeMaTHYeCKOT0 aHaJIU3a
NPUKIIAAHBIX 3a1a4 [1K-23.2 CnocoOHOCTh IPUMEHSTH

TUIIOBBIE MOIXO/IBI K
pa3paboTKe mpOrpaMMHOTO
obecrieyeHus, UCIOIb3Ys
METOJI CHCTEMHOTO aHaJln3a;

4.3.2. TunoBbie OLIECHOYHBIE CPEICTBA

IIpoMexyTOUHBIH KOHTpPOJIb MPOBOAUTCS B (OpME B3K3aME€Ha W IpeaycMaTpUBaeT
YCTHBIHM OTBET Ha BOIPOCHI IO OUIIETY.
Kog u HaumeHoBaHue 3Tama OueHouHOE
Pezynbrarel 00ydeHus
OCBOEHHUSI KOMIIETEHIINH CpEICTBO
YK OC-1.1 Ha YPOBHE 3HAHUM: 3HAThb METOOJIOTHIO
YKOC1.2 €CTECTBEHHOHAYYHOTO IT03HAHHUS,
CnocoGHOCTB UCIIOJIb30BATh | IIPUHLIUIIBI TEOPETHUUYECKOTO
3HaHUS B €CTECTBO3HAHUM IS | MOJECIUPOBAHUS  OOBEKTOB B | yCTHBIi1 o1poc
aJlanTUPOBAHUSA npe3eHTalui | NpoQecCHOHAIbHON  AEATEIbHOCTH U
UHQOPMAIIMOHHBIX CHCTEM MO | IPOBOAUTH IPE3EHTAIMIO B JOCTYIHOM
oTpacisim NpPUMEHEHUS | 1 UHPOPMATUBHOM BHUJIE
(MPOMBINIIEHHOCTE, ~ ME/INHA, [ g3  ypoBHE yMEHHL: YCTHBII OIpoc

OCYIIECTBIISATh




CEJIbCKOE XO35UCTBO).

CnocobHOCTB MIPUMEHSTD
CUCTEMHBIN ITOAXOM JUISI aHaju3a
MHPOPMAIIMOHHBIX ~ CUCTEM U

OIITUMH3alIUN Hpe?;eHTaI_[I/Iﬁ.

MOMCK HHPOPMAITUH C UCTIOTB30BAHUEM
PaznmuunbIx HHPOpPMAITOHHO-
MOMCKOBBIX CHCTEM, HEOOXOIUMOM st
YCHEMHOT0 U3Y4€HUsl JTHUCLUIIINHBI

Ha YPOBHC HaBBIKOB: BJIaJCTh
HaBbIKaMH IMPAKTUICCKOI0O
HCIIOJIB30BaHUA

UH(POPMAIMOHHBIX TEXHOJIOTHHA 15
pELICHNs M aHAJIM3a OTPACICBBIX 3a1a4

YCTHBIN OIIPOC

OIIK-1.1 CrocoOHOCTh
OTIPEICITUTh OCHOBHBIE KATCTOPHH
HOPMAaTHBHO-TTPABOBBIX
JOKYMEHTOB U CTaH/IapTOB
OIIK-1.2 Cnoco0OHOCTE
MPUMCHHUTh BBIOpAHHBIC JIAHHBIC
n3 HIIA wu crangaproB B
pEelICHHH TPUKIAIHBIX 3371ad B
oonmactu UKT

Ha ypOBHE 3HAaHWU:  METOJbI
MaTeMaTH4YeCKOT0 aHaiu3a | anredpshl,
MIPUMEHSIEMbIE

npu MOJIETIUPOBAHUU

YIIPaBJIEHUECKUX IIPOLIECCOB

YCTHBIN OIIPOC

Ha YpPOBHE YyMEHHMI: IPHUMEHSTH

MaTEMaTH4YCCKHEC METOIbI B

poeCCUOHANIBHOM eITEIbHOCTH

YCTHBIN OITPOC

Ha YPOBHEC HABBIKOB: MUHUMAJIbHBIC

YCTHBIN OITPOC

[IK-23.1 CnocoOHOCTh
BJIQJICTh  METOJIaMH  PCIICHHS
3alad ¢ IIOMOIIBI0  armapara
MaTeEMaTHYECKOI0 aHaIN3a
[IK-23.2 CnocoOHOCTh
MPUMEHSTh THIIOBBIC TOJIXOIBI K
pa3paboTke IIPOrPaMMHOTO

O6€CH€‘I€HI/IH, HCIIOJIB3Yyd METO[
CHUCTECMHOI'O aHaJInu3a,

HaBbIKM TIPUMCHCHUA MATEMATUYCCKOI'O
ammapara B npodeccrOHaNBHOI
IESITeTbHOCTH
Ha  ypoBHE  3HaHMIl:  3HATh | YCTHBIW OMPOC

TEOPETUYECKUE OCHOBBI W TIPAKTHICCKHE
pEeKOMEHJAIMK TI0 TPOSKTUPOBAHHUIO U

pa3paboTke Hc; OpTraHU3aINI0
MIPOCKTHPOBAHUS ncC, OIICHKY
Ka4eCTBEHHBIX u KOJTMYECTBEHHBIX

XapaKTepHUCTUK pazpadorannoit NC.

Ha YpOBHE YyMEHMH: NPHMEHATh | YCTHBIN OMPOC
TUTIOBbIE  TOAXOJBI K  pa3paboTke
MPOrPaMMHOI0  O0ECIICUCHUS, HCIIONb3Ys
METOJI CHCTEMHOTO aHAJIN3a;

Ha ypPOBHE HAaBBIKOB: MHABBIKH | YCTHBIN OIPOC

MIOCTPOCHHUS TPOTPAMMHBIX MTPOTYKTOB IS
npouenyp
00pabOTKH >KOHOMHYECKOW HH(OpMAINH,
UCTIONB3YS METOJl CHCTEMHOT'0 aHaJIN3a;

p€anu3anunu THITOBBIX

IlepeyeHb BONPOCOB K IK3aMeHY:
1. Yo mpencrasiseT coboit kapTuHa Mupa? MexaHucTudeckas KapTuHA MUpPA U €€ HaydHas

OCHOBaA.

2. Oco0eHHOCTH PEBOIOIMHU e€CTecTBO3HaHUA B KoHIlEe X 1X — Hauane XX Beka. Kak
W3MEHWINCH B3IJISLAbI HA IPUPOY B CBSI3U C UCCIIEIOBAHUEM DJIEKTPOMATrHUTHBIX

SBJICHUH U MUKpoMHpa?

3. B ueM 3akimroyaeTcs CHCTEMHBIH B3IV Ha MI/Ip? HpI/IHI_II/IHLI HAayYHOI'0O ME€TOZa NO3HAHUSA

HIPUPOJIBI.

4. YTO0 HOBOTO BHOCHT cHenuanbHas Teopus otHocutenbHoCcTH (CTO) B mMpexHUA TPUHIHI
OTHOCHUTEJIBHOCTH KJIACCUYECKON MexaHuku? HoBas MupoBasi KOHCTaHTa U
9KCIEPUMEHTAILHOE ONPEJEIIEHUE €€ BEJINYUHBI.

5. Kax u3MeHsoTcs BeJIMYUHBI ITTaBHBIX IApaMETPOB, XapaKTEPU3YIOIIHNE IBHKEHHE
00BEKTa B ABMKYLIMXCS U MOKOSAIIMXCSI HHEPLUAIBHBIX CUCTEMax ? DKCIIEPUMEHTAIbHOE
noarsepxkaeHue BeiBo0B CTO. B3aumMocBsa3p Maccsl U SJHEPTUH.




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24,

25.

26.

217.

28.

29.

30.

Kakue npusHaky Mo3BOJISIOT OTJIMYATh TPABUTALMOHHOE TI0JIE OT APYTUX (PU3UUECKUX
noJsiel? DKBUBAJIEHTHOCTh HHEPTHOM U TSXKEJION Macc.

Ha3zoBuTte OTIMUYUs TPEXMEPHOTO MPOCTPAHCTBA OT YeThIpexMepHoro. OObsicHUTE
MOHATHE «KPUBU3HA IPOCTPAHCTBA-BPEMEHNY. | '€0/1e3UUECKHUE JINHNUHU B TPEX- U
YETBIPEXMEPHOM IIPOCTPAHCTBE.

Jaiite onpeneneHue, NOKa3bpIBaloIIee B3aUMOCBA3b IPOCTPAHCTBA-BPEMEHH U MaTEPUU.
DKcrepuMEHTAIbHOE MOATBEPXKACHNUE BbIBOIbI 00111el Teopun oTHOcuTenbHocTu (OTO).
Cospemennas kocmousiorus 1 OTO. YUto Takoe KpacHOE CMEIIEHHUE B CIIEKTpax TajJlakTUK?
[epeuncnure U 0OBACHUTE TTIABHBIC XapPAKTEPUCTHKH COBPEMEHHOTO COCTOSIHUS
Bcenennoi.

Kakue monenu sBosronny BeeneHHOM ipe/iaraloTesi COBpeMEHHOM acTpohru3uKoi?
Kakue KoMIOHEHTHI oNpeAeNnsoT IIOTHOCTh MaTepun Bo Beenennoit? Uro Takoe
«CUHTYJISIPHOCTB»?

Onumure cTaHAapTHYIO MOJAENb 3BoJolnu Beenennoit. [IpuBenure noka3aTenbcTBa
rops4ero MpoucxoxaeHus BeeneHHON 1 bosboro B3peIBa.

[TokaxxuTe B3auMOCBSI3b MEX 1y (PU3NUECKUMH B3aUMOJICHCTBUSAMU (TIOJISIMH) U
BO3HMKHOBEHHEM MHUKpPO-, MaKpO- U Mera- MUpOB.

Onumure ri1aBHbIe MOMEHTBI, XapaKTepU3YIOLINe TPeIOUOTHIYECKYIO, OMOJIOTHYECKYIO U
9KOJIOTMYECKYIO 3BOJIIOLIUU.

B xakux egMHULIAX ONMPENETAIOT PACCTOSHUS A0 3B€3/ M TIakTUK? Kakumu
rapaMeTpamMu OINHUCHIBAETCSI COCTOSIHUE 3B€3/17

Kak mMoryT 3BOJIIOLIMOHUPOBATE 3BE3/1bl, U YTO OIpEeNsieT KOHEYHYIO CTaJANI0 X
SBOJIIOIUHA?

Kaxkwue cocTosinus BemiectBa Bo BeennenHoit Bbl 3HaeTe? JlaiiTe KpaTKyro XapaKTepUCTUKY
KaXJI0T'O COCTOSTHUSI.

Kaxkue siBIIeHHSI JEMOHCTPUPYIOT BOJIHOBBIE M KOPITYCKYJISIPHBIE CBOWCTBA
MHKPOOOBEeKTOB? UTO Takoe GoTOHBI?

UYTO Takoe MPUHLHKI HEONPEAEIECHHOCTH U MPUHLIUIT JOTIOJHUTEIBHOCTH B KBAHTOBOM
Mexanuke? Kak uHTeprnperupyeTcss IeTEpMUHU3M U UHIETEPMUHU3M COBPEMEHHOM
HayKo#?

YTo XapakTepHu3yeT BEPOSITHOCTh, U YEM OTINYAIOTCS YHUBEPCAIbHBIE 3aKOHBI OT
CTaTUCTUYECKUX?

OnuiunTe 3aKOHBI COXPAaHEHUS BEJINYMH, XapaKTePU3YIOIINX BpallatoIie CUCTEMBI.
KaxoBa cBs13b 3THX 3aKOHOB CO CBOMCTBAaMHU ITPOCTPAHCTBA U BPEMEHHU?

Kakwue Turbl CMHMMETpUHM B HEXKMBOM U ’KUBOW MPUPOJIE BbI 3HAETE?

Ornpenenure NOHATUA: CUCTEMA, IIPOIIECC, TEMIIEPATYPa, TEIIIOBAsl SHEPTUs, BHYTPEHHSIS
sHeprus u padora. [IepBblil 3aK0OH TEPMOIUHAMUKHY.

Uewm oTinyarotcs TemnepaTypHbie mkanbl @apenreiT u Llenbcus ot puznyueckoi mKasl
temneparyp? Kakue siBneHus HabI0ar0TCs BOIM3H TeMIEpaTyphbl a0COIFOTHOTO HYIS?
JlaiiTe onpenenenre BTOPOTro 3aKoHa TepMOAMHAMUKH. Kakue rnpoieccsl BeayT K
BbIpaBHUBaHUIO TeMIiiepaTyp? UTo Takoe TEpMOJMHAMUYECKOE paBHOBECHE?

Yro Takoe «3HTponus»? JlaliTe XapaKTEpUCTUKY 3aKPBITBIX U OTKPBITBIX cucteM. Kak
MO>KHO OIIPEAETUTH BPEMs CYLIECTBOBAHUS CUCTEMBI U YTO TAKOE «CTPENIa» BPEMEHU?
Kakue ¢pakTops! BIMSIOT Ha CKOPOCTh MIPOTEKaHHsI XUMUYeCcKUX peakuuii? IloscHure
MOHATHS XUMUYECKOTO PABHOBECHS M LIEITHOM peak Uy U IPUBEAUTE IPUMEPHI.
[TosicHUTEe MPUHLIUT 3JIEMEHTAPHOTO OecropsIKa B MOJIEKYISIPHO -KHHETUYECKON TEOPUH.
KaxoBa npu4nHa MosiBIEHNs HEPETYIIPHOCTEN B TEPMOJAMHAMUYECKUX IIpoLieccax?
JlaiiTe MOHATHE AMHAMUYECKOT0 Xaoca U (ha30Boro npocrpancTBa. Onpenenure NoHsITHE
«KaTacTpo(b» U YKaXKHUTE Ha CBSI3b TEOPUH KaTaCTpod ¢ caMOOpraHu3aIfen.

KaxoBa B3auMOCBS3b MEX/1y CAMOOPTaHU3YIOLIENCS KpUTUYHOCTBIO U IIYMOM
MeplLaHus?

[lepeuncanre He0OX0AMMBIE YCIIOBUS JUIsl HaYaja Mpolecca cCaMOOpraHu3aliHg.



31. Ha3oBuTE ypOBHH OpraHM3ally KUBBIX CTPYKTYp. Ilepeuncinte 0CHOBHBIE KIIacChl
OpPraHUYeCKUX BEIIECTB )KUBBIX KIETOK.

32. Pacckaxute 00 2IEMEHTapHOM COCTaBe OEJIKOB M HYKIEMHOBBIX KHCIOT. KakoBa nx
MPOCTPAHCTBEHHAsS] CTPYKTypa?

33. UTo TaKoe «TPUILIET», FTEHETHYECKUI KO, TCHOM U TCHOTHII?

34. Kakue MOTyT OBITh MEXaHU3MBI I3MEHEHUS HACIEACTBEHHOM nHpopmanuu? Uto Takoe
KIIOHUpOBaHUE?

35. UTo Takoe OHTOTeHETHYECKUI YPOBEHb OpraHu3aluy kuBoro? Kakue cymecTBylOT THITBI
KJICTOYHOUM OpraHU3aliy ¥ KaK MOTJIM BO3HUKHYTh MHOTOKJIETOYHBIE OPTaHU3MBbI?
Tpoduueckas nuddepeHranys opraHu3MoB.

36. [lepeuncnure HagOPraHU3MEHHBIC KUBBIE CUCTEMBI M TIOSICHUTE UX TJIABHBIC
cocrasistonue. Kakas poib Tpopuueckux OTHOIIEHUHN B (YHKIIMOHUPOBAHUU
MOMYJISIUI 1 OMOLIEHO30B?

37. CpaBHUTE IPUHIIUIIBI YBOJIIOIMHN )KHUBBIX crcteM Y.J/]apBrHa 1 cCOBpeMEHHbIE
MPECTaBICHHUS O (PAKTOPAX IBOJOIUH.

38. UTo Takoe CHHTETHYECKAast TEOPHSI SBOJIIOLIUU M KaK MOKHO MTPOHAOIIOIaTh 3a
MakposBoJtonueit? OCHOBHBIE TTpaBuiia Makpo3Boonuu. [loHaTHE OMOJIOTHYECKOTO
mporpecca.

39. Ilytu TpaHchOpMaIiK SHEPTUHN KUBBIMH OpraHu3Mami. [IoHATHE OHOTHYECKOTO
KpyroBopoTa. YTo Takoe cykiieccusi OMo1eH030B?

40. Kakumu akTopaMu OTpeessieTcs] TMHaAMHKa MPOIecCcoB B OnocucTemMax?

41. XapakTepu3yiTe pa3TUIHbIC TUIIH B3AUMOOTHOIIICHHI B TIOMYJISIIIASX W OMOIIEHO3aX.
[IpuBennTe MpuMeEpsl 3TUX B3aUMOOTHOILIEHUH.

42. Kakue onotudeckue (pakTopbl BAUSIOT Ha TUHAMUKY 3BOJIFOIIMOHHOTO TIpoliecca B
MOMYJISIIUAX U cooOecTBax?

43. O0BsACHHTE CBSI3h HAYYHO-TEXHUYECKOTO MPOTpecca ¢ K3MEHEHUEM COCTOSTHUS
OKpYKalolle Cpeibl.

44. KakoBbl OCHOBHBIE MPUYMHBI 3KOJOTHYECKOT0 Kpu3uca?

45. Kakue acreKThl BKITIOUYAET «J1eMorpadudeckas mpoodieMa» U KaKOBbl TPUHITUTHATIBLHBIC
MOAXO/IbI K €€ pPelieHnt0?

46. Yro Takoe Hoochepa? Kakue npuHIUIBI U TOIXOAbI HEOOXOAUMO PEATU30BbIBATH IS
pelieHus npo0ieMbl BBKUBAHUS YeJIoBeuecTBa?

4.4. Metoau4yeckne MaTepuaJbl

4.4.1. Metoauueckue MaTepHalbl, ONPEIeIIIoNnIne TPOLEAyPY OLIEHUBAHUS OTBETOB
oOyuaroniuxcs Ha BOIPOCHI HAa TOHUMAaHUE JIGKIIMOHHOTO MaTepuana

KpI/ITepI/ISIMI/I OLCHKHU OTBCTAa 06yqa}01111/1xc;1 Ha JICKIMOHHOM 3aHATHHU BBICTYIIANOT:
NMPpaBHUJIbHOCTb OTBCTOB HAa BOIIPOCHI IMMPEIIOAABATCIIA 110 U3YUCHHOMY MATCpUaAIly,
II0JIHOTA 1 TAKOHUYHOCTB OTBCTA,
CTCIICHb IIOHUMAaHUA TCMATUKHU IIPCAMETA,
JIOTUKA U apryMEHTUPOBAHHOCTDb U3JIOKCHUS MATCpHaJla,

¢ I[IPUBCACHUC MIPUMEPOB, ACMOHCTPUPYIOIINUX YMCHUC U BIAACHUC ITOJTYUCHHBIMU
SHAHUAMU 110 TEMaM IIPEAMETA B PACKPBITUU ITOCTABJIICHHBIX BOIIPOCOB.

4472, MeToandyeckue MaTCpHraJibl, OMPCACIAONINE NPOUCAYPY OLCHUBAHHA NIPpU MPOBCIACHUU
OIIpocCa Ha MPAKTUYCCKOM 3aHATUU

Onenku "OTJMYHO'" 3aciyKuBaeT OOyyaroIuiics, OOHAPYKMBIIMI BCECTOPOHHEE,
crucTeMaTHYeckoe U IiIyOOoKoe 3HaHUE BOIPOCa, YMEHHE CBOOOIHO OPHEHTHPOBATHCS B TEME,
YCBOUBIIUN OCHOBHYIO, U 3HAKOMBIM C JOINOJIHUTEIBHOW JINTEPATYypOH, PEKOMEHIOBAHHOU
nporpammoii. Kak mpaBuio, oueHka "OTIMYHO" BBICTaBIIAETCS OOYYarOIIUMCS, YCBOUBIIUM



B3aMMOCBS3b OCHOBHBIX MOHSATHI B MX 3HAUEHUH VIS IPHOOpeTaeMoii mpodeccuu, MPOsIBUBILIUM
TBOPYECKHE CIIOCOOHOCTH B TIOHUMaHHHM, U3JIO)KEHHH U MCIOJIB30BAHUU YIE€OHO-TIPOTPAMMHOTO
MaTepuana;

Onenku "xopomo' 3acmyXuBaeT 00ydaromuiics, OOHAPYKUBIINN MOJTHOE 3HAHUE TEMBI,
YCIIEUIHO BBINOJHAOIMI MPEeAYCMOTPEHHBIE IPOrpaMMOM 3aJaHMsl, YCBOMBIIMN OCHOBHYIO
IUTEpaTypy, PEKOMEHIOBaHHYIO B IIporpamme. Kak mpaBuiio, orieHka "Xopoio" BBICTABIISETCS
00yJaromumcsi, TOKa3aBIIM CUCTEMAaTHIECKUN XapakTep 3HAHHUH 10 MPOUJCHHOMY MaTepuairy
U CIIOCOOHBIM K MX CAMOCTOSATEIBHOMY ITOTIOJHEHUIO U OOHOBJICHUIO B XOJ€ JalbHEHIIEeH yaeObl
1 TIpO()ECCUOHANBHON eI TENbHOCTH;

OneHku "yaoBJIeTBOPUTENBbHO' 3aciayXuBaeT o0ydaroluiics, 0OHApYKUBLINI 3HaHUE
OCHOBHOTO MaTepuana B o0beMe, HeoOXOJUMOM Ul JAJbHEWIIEro yCBOEHHUS MaTepuaia U
MpeACTOsIIe padoThl MO MPOQecCcHu, 3HAKOMBINH ¢ OCHOBHOM JINTEPATypOil, peKOMEH/I0BAHHON

IIPOrpaMMoOi.

Onenka ''HeyaOBJIETBOPUTEJBHO' BBICTABIsAETCS OOy4arolmemycs, OOHApYXUBLIEMY
HpO6CHBI B 3HAHUAX OCHOBHOTO MaTcpuaia TEMbI, JOIIYCTUBIIEMY NPUHIUIIHAIBHBIC OIIMOKHU B
MMOHUMAaHHUU U U3JIOKEHUU YIEOHOTO MaTepHara.

4.4.3. Meroanueckue MaTepUaTbl, ONTPEICIISIONINE TPOIICAYPY OICHUBAHUS
MPOMEKYTOYHOM aTTECTAIMK N0 TUCIUTIAHE

DK3aMeH TpUHUMaeTcss B YCTHOM ¢dopme, mo OwieraMm. DK3aMEHAI[MOHHBIM Ouier
BKJIIOYAET JIBa TEOPETHUYECKUX Bompoca. OleHKa 3HaHUil 00ydaromerocs Ha 3K3aMEeHE HOCHUT
KOMIIJIEKCHBINA XapaKTep U ONPEeIIIeTcs ero:

- OTBETOM Ha IK3aMEHE;
- Y4eOHBIMH JTOCTHXKEHUSIMU B CEMECTPOBBINA MEPHO.

3HaHI/ISI, YMCHH, HaBBIKH 06yqa}01ueroc>1 Ha OJK3aMCHE OLNCHHBAKOTCA OILCHKaAMMH:

«OTJIIUYHO»,
ompeeIcHus

«XOpOILIO», «YIOBJIETBOPUTEIBHO», «HEYIOBJIETBOPUTENbHO». (OCHOBOW s
OLIGHKH  CIY)KMT  ypOBEHb  YCBOGHHsS  OOydyaloOU[UMHUCS  MaTepuaia,

MPEAYCMOTPEHHOTO JAaHHOU paboueit mporpaMMoi.

OuenuBanue CTYAE€HTA HA 3K3aMEHE MO0 JUCHHUILTTHHE
«KOHHEHHI/II/I COBPEMEHHOI'0 €CTCCTBO3HAHUS

Onenka

TpeOoBaHMs K 3HAHUAM

Omauuno

OI_IeHKa «OTJINYHO» BBICTABJIACTCS oﬁyqalomeMycsl, €CJIM OH FJ'IY6OKO Hu IIPOYHO
YCBOMJI HpOFpaMMHBIﬁ Marc€puraj, HUCYECPIBIBAIOIIC, IIOCICAOBATCIBHO, YC€TKO M
JOTN4YCCKHU CTpOfIHO €ro n3JjaracT Ha 3K3aMCHE, YMCCT TCCHO YBA3bIBATH TCOPHUIO C
HpaKTHKOﬁ, CBO6OI[HO CIIpaBJIACTCA C 3ala4aMH, BOIIpOCAMHU WU APYI'UMH BUIAaMU
IIPUMCHCHUA 3HaHHI>i, [NpUIEeM HC 3aTpyAHSACTCA C OTBCTOM IIpU BUAOU3MCHCHUU
SaHaHHﬁ, IIpaBUJIbHO 000CHOBEIBAET IMPHUHATOC PCHICHUC. VueOHBIE JOCTHXKCHHUA B
CeMeCTpOBLIﬁ nepuona ACMOHCTPUPYIOT BBICOKYHO CTCIICHb OBJIaACHMUA
IMIPOIrpaMMHBIM MAaTCpUAJIOM.

Xopowio

OI_ICHKa «XOpOWLIO» BBICTABJISACTCA oﬁyqammeMycs[, €CJIn OH TBEPAO 3HACT
MaTepurall, rpaMOTHO M IO CYIICCTBY H3JIarac€Tt €ro, HE HOIIYCKasA CYHICCTBCHHBIX
HETOYHOCTEHl B OTBETE Ha BOIIPOC, TMPAaBUIIBHO TIPUMCHACT TCOPETUUCCKUC
IMMOJIOKCHHA TIIpU PCHICHUW  IPAKTUYCCKUX  BOIPOCOB W  3a4a4, BJIAACCT
HeO6XO,[[I/IMLIMI/I HaBbIKaMU U IpUEMaMH UX BBITIOJIHCHUS.

VYueOHble JOCTHIXXCHHA B CCMCCTpOBHﬁ nepuoa ACMOHCTPUPYIOT XOPOUIYHO CTCIICHb
OBJIAJICHUS TPOTPAMMHBIM MAaTCPUATIOM.

Yooenemeo-
PUMETbHO

OI_ICHKa «YHOBJICTBOPHUTCIIBHO» BBICTABJIACTCA oﬁyqammeMyca, €CJIH OH HMCECT
3HAaHUSA TOJIBKO OCHOBHOI'O MaTcpualia, HO HC YCBOHUII €ro ,[[eTaJleﬁ, JAO0ITYCKacT
HCETOYHOCTH, HCAOCTATOYHO IPABUJIIBHBIC (I)OpMy.TII/IpOBKI/I, HapyHmICcHHUA JIOTMYECKOM
NOCJICAOBATCIIBHOCTH B HU3JIOKCHHUU TIPOTPAMMHOTO MaTc€puajlida, HCHBITbHIBACT




3aTpy/AHEHUS MPH BBHITIOJHEHUU TPAKTUUYECKUX PadoT.
VYdeOHble TOCTHM)KEHUS B CEMECTPOBBIM MEPUOJ JIEMOHCTPUPYIOT JOCTAaTOYHYIO
(YOOBJIETBOPUTEIBHYIO) CTENEHb OBJA/ICHUS IPOIPAMMHBIM MAaTEPHAJIOM.

Heyoosenem-
8OpUMENLHO

OneHKa «HEYJIOBJIETBOPUTEIIBHO» BBICTABJISETCS 00y4arolmeMycsi, KOTOPbIA He
3HACT 3HAYMTEIBHOM YaCTH nporpaMMHOro mMarcpuaia, JOIMYyCKAacT CYIICCTBCHHBIC
OHII/I6KI/I, HCYBCPCHHO, C 0OJIBIINMHU 3aTPYAHCHUSMU BBIIIOJHACT IPAKTUYCCKHC
pabotsl. Kak nmpaBuiio, OlleHKa «HEYIOBIECTBOPUTEIBHO» CTABUTCS 00Y4AKOIIHMCS,
KOTOPbIE HE MOTYT MPOJOJIKUTH OOydeHHEe O€3 IOMOTHUTENIBHBIX 3aHATUM I10
COOTBETCTBYIOLIEH TUCLUIUINHE.

VYyeOHble TOCTHUKEHUS B CEMECTPOBBIN MEPUOJI HE IEMOHCTPUPOBAIN JOCTATOYHYIO

CTCIICHb OBJIAACHUA ITPOTrpaMMHBIM MAaTCpHUaJIOM Ha TIOPOTOBOM YPOBHE.

5. MeToauueckue YKazanusd 1Jist oﬁyqalomuxca
0 OCBOCHHUIO TUCHUIIJITMHBI

5.1. Meroanueckue yKkasaHus 10 BONPOCAM HA MNOHUMAaHUE JEKIMOHHOI0 MaTepuaJjia

Ha nexumsix pekoMeHAyeTcsl ChayllaTh MPEaaraeMblii JEKTOPOM MaTepHai, MpU 3TOM
nmapajiyiCJIbHO KOHCIICKTUPOBATH OCHOBHBIC ITIOJIOKCHHA, IMOCKOJIBKY 3TO JacT HanOOJIBIITNH
pe3ynpTaT B ycBOeHMH Marepuana. lIpenocraBnsieTcss BO3MOXKHOCTh 3aJaBaTh BOINPOCHI Ha
YTOYHCHUC ITIOHUMAHUA TEMbI U IPUHUMATh YJ4aCTUC B €€ O6C}’)K}ICHI/II/I.

Kpome »sTOro, nns mydmiero OCBOEHHUs MaTepHalla M CHCTEMAaTH3allMd 3HAHUHM 110
JAUCITUIIIINHE, HCO6X0}II/IMO IIOCTOSIHHO pa361/1paTL MaTCpHralibl J'IeKI_[I/II\/'I II0 KOHCIICKTaM H
y4aeOHbIM mocoOmsiM. Bo BpeMsi caMoCTOATETbHOM TPOPadOTKH JIEKIIMOHHOTO MaTepraia 0codoe
BHHMMAaHHUE CIIEJyeT YAENATh BOZHUKIIUM BONPOCAM, HEMOHATHBIM TEPMHUHAM, CIIOPHBIM TOYKaM
3peHusi. Bce Takue MOMEHTHI ClieAyeT BBIACTUTH WM BBIMUCATh OTAEIBHO Uil AlbHEHUIIEro
OoOCYXJEeHHsI Ha CEMHUHApCKOM 3aHsATHU. B ciaydae HeoOxomumocTn oOpamarhCs K
MpernoaBaTelnto 3a KoHcynpranueil. [TonHbIi criucok auTepaTypbl MO TUCHUILIMHE MPUBEICH B
pazzaeine 6 nmporpamMmmel.

5.2. MeTroanueckue yKa3aHMsi 10 MOAT0OTOBKEe BOIPOCOB VISl CAMOCTOSAITEJIbHOI0 U3YyY€eHH
K 3aHATHUAM NPAKTHYECKOr0 (CEMUHAPCKOIr0) TUIIOB

[ToaroroBka oOydaroIerocs K MpakTHYECKOMY 3aHATHIO OCYIIECTBIIICTCS HA OCHOBAaHUU
IJIaHA PACKPBITUS TEMBI MPAKTHYECKOTO 3aHATHS, KOTOpOE pa3pabdaThIBaeTCs IpPErojiaBaTeiieM
Ha OCHOBE paboyei mporpaMMbl U JOBOJUTCS IO CBEJICHUS 00YyJaroIIerocss CBOCBPEMEHHO.

[Ipy mOAroTOBKE K MPAKTHYECKOMY 3aHATHIO OOydarouieMycs HEOOXOIUMO H3y4YHTh
BHUMATEJIbHO OCHOBHBIE BOIIPOCHI TEMbI CEMUHApa. BaKHBIM yCIOBHUEM YCIIEIIHOW MOJATOTOBKHU
K MPAKTUYECKOMY 3aHATHUIO SIBJISIETCS YeTKasi OpraHu3allis CaMOCTOSITEIbHOM paboThl CTYICHTOB
M0 M3YYECHUIO Y4eOHOW W JOTOJHUTENBHOM JIUTEepaTyphl. YMEHNE aHAIU3UPOBATh U IMPUMEHATH
JUIsi OTBETOB HA BOINPOCHl W PELUICHHMS 3aJad U 33JaHUIl [OJy4YEHHbIE€ 3HAHUS IpU
CaMOCTOSITEJIbHOM TMOJATOTOBKE B 3HAUUTEIBHOM CTENEHU OMNpPEAENseT YCIEIHOCTh OCBOCHMS
Marepuaga MO JAUCHUIUIMHE U  (QOpPMHpOBaHHE Yy OOYyYalOMIMXCS COOTBETCTBYIOIIMX
KOMIIETEHITUA.

[ToaroroBka BONPOCOB I CaMOCTOSITEJIBHOIO HW3YYEHHs] BKIIIOUACT: HW3YyYEHHE
HeoOxomuMoi nuTepatypsl (00sf3aTeIbHON, MOTOJHUTEIBHOW JUTEPATyphl, CIEIHUATBHBIX
MEepUOANYECKUX H3aaHui, HTepHeT-pecypcoB), MOATOTOBKY KOHCIEKTa OTBETA, OTBETHl Ha
BOIIPOCHI.

[Ipy moAroTOBKE K MPAKTUYECKUM 3aHATUAM BAXKHO:

— WCTONB30BaTh JOCTATOYHO MIMPOKUH JAMana3oH maccuBa HH(OpMamuu, MPOBECTH
0030p UTEpaTypHl U CHEIUAIBHBIX U3ITaHUHN, COCTaBUTh KaTanor HTepHeT-pecypcoB;

— MPEICTABUTH PA3JIMYHBIE MOAXOJbI, YETKO M IOJHO OIPEIEIUTh PACCMATPUBAEMBbIC
MOHATHS, BBISIBUTH B3AMMOCBSI3U MOHITUN U SBJICHUM, B3aUMO3aBUCUMOCTU U CBSI3U C APYTUMHU




BOIIPOCAMHU;

— TPaMOTHO CTPYKTYpHpPOBAaThb MaTepHay, SACHO, YETKO M JIOTHYHO €r0 U3J1ararh,
IMPUBOJUTH COOTBCTCTBYIOIIUC MMPUMCEPHI U3 MMPAKTUKHU, NI UIUIFOCTpAllUA HOJ'IO)KGHI/II;'I, TE3UCOB
U1 BBIBOJOB HUCIIOJIB30BaTh TaGJII/II_IBI, CXCMBI, I‘pa(bI/IKI/I, AuarpaMMal.

BOHpOCI)I JJIA CaMOCTOSITEIILHOU IIOATOTOBKU K 3aHATUAM IMPAaKTUICCKOI0O
(cemuHapCcKOro) TUIA yKa3aHbl B pasjene 4.2.

5.2.1. YueOHO-MeTOAMYECKOE 00ecTieYeHHe CAMOCTOSITEIbHOI PadoThl.

CamocTosiTenbHas padoTa CTYAEHTOM OCYLIECTBIISIETCS IUISl 3aKpEIUICHHUS H3Y4EHHOTO
MaTepualia IOCie NPAKTUYECKUX 3aHATHA WM J1a0OpaToOpHBIX paloOT, Ui BBIIOJTHEHUS
JOMAIIHUX  3aJaHuii, Uil TOJATOTOBKM K KOHTPOJBHBIM paboTam, JUIsl H3y4EHUS
JOTIOJIHUTEIBHBIX MAaTEPHAJIOB.

Ne Tun Vkazauus
/1 | 3aHATHS

Pasznes 1. EcTecTBeHHOHAy4YHasi KApTHUHA MUPA.

1 CPC bonee moapo6HO 03HakOMbTECH ¢ TBOpUecTBOM M.Kemnepa, I'.I"anunes,
T.bpare u H.KoniepHuka no noBoay U310K€HUS UMH MEXaHUCTHYECKON
KapTUHBI MUpA.

2 CPC ITocmoTpHTE OCHOBHBIE MOMEHTBI TEOPUU AIEKTPOTUTUYECKOMN TUCCOIUAIINH.

3 CPC OnexkrpoMarHeTu3m Makcsesuia u @apazaest

4 CPC ITonpoOHee paccmoTpuTe Moaenu ctpoeHus aroma Pesepdopaa u bopa

5 CPC Ocob6ennoctu crpoenus u ¢pyHkiuu Mosekyasl JJHK — Yorcon n Kpuk
Pa3znes 2. OTHOCUTEJILHOCTH NPOCTPAHCTBA-BPEMEHH U I'PABUTALIMS.

6 CPC Haitaure Boiknaaku JlopeHua i MHEPUHUAIBHBIX CUCTEM OTCUETA, B CBSI3U C

MOSIBJIEHUEM MUPOBOM KOHCTaHThI «Cy». Kakue CylecTByIOT 10Ka3aTeIbCTBA
OTHOCHUTEJIbHOCTH BPEMEHU?

7 CPC Haitgute sxcnieprumeHTalibHbIE A0Ka3aTenbcTBa BeiBogaM CTO, cBsi3aHHbBIE C
W3MEHEHUEM MAcCChI, MPOCTPAHCTBEHHBIX XapaKTEPUCTUK U BPEMEHHU Y YaCTHI]
P PEISATUBUCTCKUX CKOPOCTSX JIBHKCHUSI.

8 CPC Kakyio kapTuHy B HOCOBOM HIIIIOMHHATOpPE MOKET HAOII0JaTh KOCMOHABT,
JETANMH C CYOCBETOBOW CKOPOCTHIO? MOXHO JIM JBUTATHCS CO CKOPOCTHIO
00JIbIIIE CKOPOCTH CBETA?

9 CPC [Touemy TpynHO cebe mpencTaBuTh YeTBepTOe M3MepeHue (Bpems)? Kakoi
AKCIIEPUMEHT HY)KHO TIOCTaBHUTh, YTOOBI YOSIUTHCS B KPUBU3HE BpeMEHH?
10 CPC Kakwue paznuunst HaOIIOAAI0TCA MEXKAY SBKIUIOBON U IPYTUMU T€OMETPUSIMHU

(Opunman, JloGaueBckuil) U, Kakas CBA3b MEXIY reoOMeTpHel U Gu3nuecKuMu
XapaKTePUCTUKAMU MaTEPUATBLHBIX 00 BEKTOB?

Pazpen 3. KocmoJiornueckast 3B0JIIOIMS.

11 CPC A.®puaman, 3.Xa66a, A.Conammk . KocMoorudeckas peBOJIIOIUS U
DBOJIIOIHS.

12 CPC Kakwue, moMumMo cBETOBOIO rojia, CyIeCTBYIOT €IMHUIIBI U3MEPEHHUS
paccrosiHuit Bo Beenennoii? Ha kakux paccTOsIHUSIX COOTIOAAETCsl MOCTYNaT
OJIHOPOJHOCTH pacupeiesIeHns BeniecTsa Bo BeeneHHon?

13 CPC OO0mbscHMTE, TOYEMY COBpeMEHHas (PU3MKa HE MOKET OOBSCHUTD MIPOIIECCHI,
IPOMCXO/AIINE B CHHTYJIIPHOCTH.

14 CPC Kak usmepunu temnepaTypy «peiavkToBoro» usnydeHus? Kakas moxaens
IBOJIIOIIMOHUPYIOLIEN BeeneHHoil moATBepKAaeT HAIMYUE aHTUTPAaBUTALIUN ?




Ne Tun VYkazanus

/Tl | 3aHATHS

15 CpPC UTto Takoe YacCTHIIBI-TIEPEHOCUMKH B3aUMOJICHCTBUM ((DU3HMUECKUX MOIei)?
Nnentudunupyiite KOHKpETHbIC (PU3HUECKUE TIOJISI C COOTBETCTBYIOIIMMH
BUPTYAJIbHBIMU YacTuIlaMu. Kakue 10BOIbI IPUBOASTCS COBPEMEHHBIMU
YYEHBIMU O TOM, YTO KBAPKH — KOHEYHBIC 3JIEMEHTAPHBIC YACTHUIIbI BEIIeCTBA?

16 CPC Kakue cymecTtByor anbrepHatuBHble bosjbmiomy B3peiBy  rumnotessl
BO3HMKHOBEHUs Haiel Becenennoi?

Pasjnen 4. KBanToBasi MeXaHHKa M IPUHIIAI HeONPeIeJeHHOCTH.

17 CPC Kax kBanTOBasi MexaHuKa J0Ka3ajia a0CypAHOCTh BBIBOJA O OECKOHEYHOM
SHEPTUH U3ITYYEHUS TOpsuero teia? YuéHble — OCHOBOIOJIOKHUKH KBAHTOBOM
MEXaHUKH.

18 CPC Kak n3y4aror cBoMCTBa MUKPOYACTHUI] M IOYEMY HEBO3MOKHO MPEOI0JIETh
TIPUHIIUATI HEOTIPEIETIEHHOCTH, J1a)K€ COBEPILICHCTBYSI METOIbI UCCIIEOBAHNMN ?

19 CPC HazBanus u kaTreropuu 4acTuI U3 KOTOPBIX COCTOUT BEIIECTBO (PU3NYECKUE
nosisi. Yto Takoe 0030H «Xurcay?

20 CPC Uro takoe «Teopuss Bemmkoro OObeAWHEHHS» W KAaKOW CMBICT B €€
MIOCTPOCHUHN?

Pa3znes S. TepmoguHaMuKa 1 HeOOPATUMOCTDH MPOLECCOB.

21 CPC Uem ¢uznueckas mkana remnepatyp KenbpBuHa oTiimgaercs oT Ipyrux
TeMriepaTypHbIX mkan? [Touemy HEBO3MOXKHO JOCTUTHYTH TEMIIEPATYPHI
abCOTIOTHOTO HYJIs1?

22 CPC I'me moryt HaliTu nnpuMeHeHne dHPEKTh CBEPXITPOBOAUMOCTH U
CBEPXTEKY4YECTH ?

23 CPC Kak cBsi3anbl Mex 1y COO0H SHTPOIHS, BEPOSITHOCTh M HAIPABICHHOCTh
BpemeHu? KubepHeTrka, CHHEpreTUKa U yIpaBJIeHUE CUCTEMaMH.

24 CPC Haiinure mpuMepsl caMOOPTraHU3YIONTUXCS (PU3UIECKUX, XUMUYECKUX U
OMOJIOTHYECKHUX CHCTEM.

25 CPC Kak, ¢ Touku 3peHus B3auMOJICHCTBUS Xaoca U MOPsKa MOKHO MPEJICTaBUTh
nHbopMmaruo?

26 CPC B kakux 005acTaxX HAyKH U TEXHUKU MIPUMEHSETCS TEOpHs KatacTpod u
HOHSTHE CAMOOPraHU3YIOIIEHCS KPUTUUHOCTHU ?

Pa3znes 6. YpoBHU 0M0J10rHYECKHX CTPYKTYP ¥ OPraHU3ANUA KUBbIX CHCTEM.

27 CPC Haiinure nadopmainio o mpocTpaHCTBEHHON CTPYKTYpe OEITKOBBIX MOJIEKYJI, O
¢GbyHKIHAX OENKOB B KJIeTKe. B coOCTaB KakuX XMMUYECKUX COETMHEHUH KUBOTO
opranu3ma BXoIaT Oenku? [IpocTie v coxHbIe OETKU — YTO 3TO Takoe?

28 CPC Kakoe oTHOmIEHHE K CUHTE3Y OEJIKOB UMEIOT IyPUHOBHIE U MUPUMUIUHOBBIC
OCHOBaHUs?

29 CPC Kakwue tumbl myTanuii MOryT HaOMIOAATHCA MIPH Tepeiade HACIeICTBEHHON
uHdopmaruu?

30 CPC [Touemy MoJOBBIE KIETKH PEAIM3YIOT BECh CBOM T'€HETUUYECKUM MOTEHLIMA, a
COMATHUYECKHE TOJIBKO €r0 4acThb?

31 CPC Knonuposanue u Tpancrene3. O60cHOBaHHE HEOOXOJUMOCTH U TIOCIIEICTBUS.

32 CpPC OO6ocHyliTe B3aUMOCBSI3b M B3aMMO3aBHCHMOCTh MEXKIY Pa3IUYHBIMU
YPOBHSIMU OPTaHU3AINH KUBBIX CUCTEM.

Pa3gen 7. buojgornueckasi 3B0OJIIOIMSA.

33 CPC Haitgure apryMeHTBI B ITOJIB3Y TOTO, YTO 3JIEMEHTAPHON €IMHULEN IBOJIIOLIUU
SIBJISIETCS TIOMYJISIIINS, @ HE 0COOb U HE BUJI.

34 CPC [MoxymaiiTe Hag mpuMepamu OMOJIOTUYECKOTO perpecca U ero mpuunHaMHu.

35 CPC Kakue npuHIUIIBI JIe3KaT B OCHOBE METOJIOB ONPEIEICHUS TPOTYKTUBHOCTH

OHOIEHO30B?




Ne Tun Vkazauus
n/o | 3aHdgTUA

36 CPC C xakuMu OCHOBHBIMH (D)aKTOpaMH B HACTOSINEE BPEMs CBS3aHHBI MPOIECCHI
HBOJIIOLIMH OHoc(eps! (HaiiauTe npuMepsl)?

Paznen 8. HaquO-TexnnquKnﬁ nporpecc u l'[pOﬁJ'IeMI)I yeJsioBeuecTrBa.

37 CPC Kak mensiercs co BpeMeHeM pocT NOTpeOIeHHsI YeI0BEYECTBOM ITPUPOIHBIX
PECYPCOB, U YTO OKUIAETCS B IEPCIIEKTUBE?
38 CPC Haiiure mpumMepsl KOHKPETHBIX TEXHOJIOTUH, MO3BOJISIONIUX MUHUMU3APOBATh

OTXO/Ibl, UJIH MOJHOCTBIO UX UCIOJIB30BATh /10 O€3BPEIHOTO /ISl OKPYXKAIOLIEH
CpeJibl COCTOSIHHUSL.

39 CPC Kakwue ctpansl 1 nouemy Aar0T HauOOJIBUIUI PUPOCT HACETICHUS?

40 CPC O6ocHyliTe cBsA3b 1eMorpaduieckoil mpoOIeMbl ¢ APYrUMU IpodieMaMu
94eJI0BEYECTBA.

41 CPC Korpaa uenoBeuecTBy cienyer 0KuaaTh ri00aJbHOTO IKOJIOTUYECKOTO KPU3HUCa,
B Cllydae HEXeNaHWs WM HEBO3MOXHOCTH pEUICHHS IePBOOYEPETHBIX
npoOnem?

5.3.Meroauyeckue peKOMEHAALMHU M0 MOAr0TOBKE K IK3aMeHY 10 AU CHUIJINHE

OTBeT Ha dSK3aMEHE MPEeIyCMATPUBACT YCTHBIM OTBET HA TEOPETHYECCKHE BOIPOCH U
pelIeHre TPaKTHYECKON 3a1a4uH.

[Ipy moaroTroBke K 2K3aMeHY OOyJaromIuiicss oOpalmmaercsi K MpoHJIeHHOMY MaTepHaiy,
COCpPEIOTOUYEHHOMY B KOHCIIEKTaxX JIEKIHMM, ydeOHMKax M JIPYrMX HCTOYHHKAX HHGPOpMalUu.
[ToBTOpsAs, 00O0OmIas, 3aKkperisisi W JOMOJHSS TOJY4YCHHbIE 3HAHUS, MOJHMUMAeT HUX Ha
KauyeCTBEHHO-HOBBI YPOBEHb — YpPOBEHb CHUCTEMbI COBOKYITHBIX JAaHHBIX, YTO MO3BOJISIET MY
MOHATH JIOTUKY BCEro mpeamera B 1enoM. HoBble 3HaHMS 0Oydarolmuiicss MOJy4aeT B XOJe
CaMOCTOSITEJIBHOTO HM3y4YEHHs] TOrO, 4TO HE ObLIO HU3JI0KEHO B JIEKIUSIX M Ha CEMHUHAPCKUX
3aHSTHSIX.

DKk3aMeH Kak ocobas ¢opma y4ueOHOTO TIpollecca HWMEET CBOM OCOOCHHOCTH,
crenugpuueckue YepThl 1 HEKOTOPHIE acleKThl, KOTOPhle HEOOX0IMMO O0ydJaroleMycsi 3HaTh U
YUUTHIBaTh B CBOEH paboTe. D10, Mpexk/ie BCEro:

* YTO U KaK 3alIOMUHATh IIPU MOATOTOBKE K SK3aMEHY;

* 110 KAKUM HCTOYHUKAM U KaK TOTOBUTHCS;

* Ha YeM COCPEIOTOYUTH OCHOBHOE BHUMAHMUE;

* KakuM 00pa3oM B MaKCHUMAaJIbHOM CTENEHU HCIOJIb30BaTh MPOrpamMmy Kypca;

* YTO U KaK 3alKCaTh, @ YTO BBIYYUTH JOCIOBHO H T. TI.

Ha »k3ameHe, Kkak mpaBuUiio, MPOBEpPSAETCSs HE CTOJIbKO YPOBEHb 3alOMUHAHUS
oOyuaronmcst yaueOHOro MaTepHala, CKOJIbKO TO, HACKOJIBKO YCIEIIHO OH ONEPUPYET TEMU WU
WHBIMH HAayYHBIMU MOHSATHUSMHU U KaTETOPUSMHU, CUCTEMATHU3UPYET (PAKThl, KAK YMEET MBICIUTb,
apryMEHTUPOBAHO OTCTaMBaTh OMNPEICICHHYIO TO3MIMI0, OOBACHAET M IepecKa3bIBacT
3ay4eHHYI0 HHPOPMAILIHUIO.

[IporpaMmy Kypca HEOOXOAMMO MaKCHUMAIbHO HCIOJIB30BaTh KaK B XOJE MOATOTOBKH,
TaKk M Ha caMOM 2k3aMeHe. Bellb OHa BKITIoYaeT B ce0sl pa3zielibl, TEMbl U OCHOBHBIE MPOOIEMBI, B
pamMKax KOTOPBIX U (POPMUPYIOTCS BOMIPOCHI ISl SK3aMeHa.

OnTuUManbHBIM JI MOATOTOBKH K DK3aMEHY SIBJISIETCS BapuUaHT, KOrjaa oOydarouiuiics
HAa4YMHAET MOATOTOBKY K HEMY C TIEPBBIX 3aHITHI MO TAHHOMY KYypCYy.

[Ipu moAroToBKE K 3K3aMeHy MO HauboJIee CIOKHBIM BOMIPOCaM, KIIFOUEBBIM MpobieMaM
Y BOKHEHIINM MOHITHIM HEOOXOJMMO CHelaTh KPAaTKHE MUCHMEHHBIE 3alUCH B BUJE TE3HCOB,
IJIaHOB, ompeneneHuii. Ocoboe BHHUMaHHE B XOJie MOATOTOBKH K JK3aMEHY CIEAyeT YIeNsTh
KOHCIIEKTaM JIEKIMi, 100 OHM 00JaJaloT PsIOM MPEUMYIIECTB MO CPaBHEHHWIO C IMEYaTHOMN
nponyknuei. Kak mpaBwino, oHu Ooliee NeTalbHbIe, WILIIOCTPUPOBAHHBIE, YTO TO3BOJISET
OIICHUBATh COBPEMEHHYIO CHTYAIMIO, OTpa)kaTh CaMyl CBEXKYI0 HAYYHYIO M OIEpPAaTUBHYIO




nH(pOpPMAINIO, OTBEYATh HA BOMPOCHI, MHTEPECYIOIINE AyAUTOPHUIO, B JAHHBII MOMEHT, TOT/A
KaK [PHY HAIIMCAHUU M OYOJIMKOBAHUHU TIEYATHOM MPOIYKIIUH MPOXOIUT ONPEACTICHHOE BpeMs, U
MaTtepuan ObICTPO ycTapeBaerT.

B T0 ke Bpems HOAroTOBKA 10 OJHUM KOHCIIEKTaM JISKI[Ui HeI0CTaTOYHa, HE0OXO0IMMO
UCIOJB30BaTh M HHYIO Yy4eOHyro suteparypy. He ciemyer OOSTbCS JOMOJHUTEIBHBIX WU
YTOUHAOIIHUX BOIIPOCOB Ha JK3aMCHC. OHI/I, KakKk [IIpaBHJIO, 3adar0TCd MWW T[MOMHMO
OK3aMCHAllMOHHOT'O BOIIpOCa JIs BLIABJICHUSA O6HIGI71 MMOATOTOBJIICHHOCTHU, UJIM B paMKax Omiera
Il YTOUHCHHA BBICKa3aHHOM MBICIIH.

6. YueOHasi JuTepaTypa u pecypchl HHPOPMAIIMOHHO-
TeJeKOMMYHUKAIMOHHOU ceTH «AHTepHET», BK/IIOYAS NepeYeHb y4eOHo-
MeTOAUYeCKOro odecnevyeHus I CAMOCTOSITeIbHOI padoThl 00y4YalOIIMXCs
1O JUCIHHUIJINHE

6.1. OcHoBHasi IuTEpaTypa.

1.  ®penkens, E. H. Konuenuuu coBpemeHHOro ectecTBO3HaHUS. Pu3nyeckue, XMuMUYeCKUe U
Ounoslornueckue KoHIenuu : yaeoHoe nocodue / E. H. ®penkens. — PocroB-Ha-J[oHy :
Oennkc, 2014. — 248 ¢. — ISBN 978-5-222-21984-3. — TekcT : 31eKTPOHHBIH // DIIEKTPOHHO-
oubmmoteunas cuctema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/58952.html
2. benkun, I1. H. KoHnenmmy coBpeMEeHHOTO eCTeCTBO3HAHUS : yaeOHoe mocodue / 1. H.
benkun, C. 10. Hlagpun. — 2-e u3a. — CapatoB : ByzoBckoe oOpa3osanue, 2019. — 144 ¢. —
ISBN 978-5-4487-0393-5. — TekcT : 25IeKTpOHHBIH // DneKkTpoHHO-O0nbmmoTevnas ciucrema [PR
BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/79758.htmi

6.2. lonoJtHUTEILHAS JIUTEPATYypA.

1.  Kpasuenko JL.I'. Konmneniuu coBpemeHHoro ectectBo3Hanms. TerpaCucremc.2011. - 128
c. - ISBN 978-985-536-183-2 : b. n.2nexrponnsiii pecypc: http:// www.ipbookshop.ru/ 28100

2. ®posos, A. M. KoHreniuu COBpeMEHHOTO €CTECTBO3HAHUS : Y4€OHO-METOMYECKOE MocoOme
JUTsl CTYZIEHTOB HarpaBieHus moarotoBku 38.03.02 / A. M. ®@poros, E. B. ITuporosa. —
Mocksa : Hayunsriit koncyasTanT, 2017. — 150 ¢. — ISBN 978-5-9909861-0-7. — Tekcr :
ANEKTPOHHBIN // DieKTpoHHO-0nbmmoTeunas cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/75134.html

6.3. HopmaTuBHBIE NPaBOBbIE JOKYMEHTHI.
He npenycMoTpeHsbL.

6.4. UnTepHeT-pecypchi:
http://www.astronet.ru/db/msg/1186378

1186378 (AcTpoHOMUYECKAS CTUHHUILIA),

1188526 (ITapcek),

1188661 (CxopocTh cBeTa),

1190730 (BHe3eMHbIC ITUBUIU3AIINH),

1191767 (I'paBUTaLlMOHHBIN PaHYC),

1210535/node2.html (Temuast sHEprust 1 aHTUTPaBUTALHS),
1207662 (Bcemupnslii roa ¢puzuku: TpuyMd DiHIITEHHA),
1188456 (Momnekynbl B MEK3BE3THOU Cpelie).



http://www.iprbookshop.ru/58952.html
http://www.astronet.ru/db/msg/1186378

6.5. UHble HCTOYHUKH.

1.

2.

Bepuanckuit B.. Xumnueckoe crpoenne 3emiu u ee okpyxkenus. M.:Hayka, 1965.
http://gigabaza.ru/doc/73234.html

Kaydman V. Kocmuueckue pydexu TeOpUH OTHOCUTEIBHOCTH. M.: Mup, 1981.
https://eknigi.org/nauchno_populjarnoe/68947.html

. YuBurtenvHas manera 3eminst. «M3narensckuit nom Puneps Jaimxect», 2003.

http://www.alib.ru/au-/nm-udivitelnmnnaya planeta_zemlya/
Xokunr C. Kparkast uctopusi BpeMeHH OT OOJIBIIIOTO B3phIBA A0 YEpHBIX IbIp. M.: AMdopa,
1989. http://www.gumer.info/bibliotek Buks/Science/hok/03.php

. Xoxkunr C. Mup B opexoBoii ckopiytke / CtuBeH XOyKuHT ; [miep. ¢ anri. A. Cepreesal. —

CIIo. : Amdopa. TUJL Amdopa, 2007. — 218 c. http://www.twirpx.com/file/51186/

. Cunretnyeckas Teopus sBojronuu. http://studopedia.ru/8 116124 _sinteticheskaya-teoriya-

evolyutsii.html

. Yrto Takoe camoopranuzanus? IIporeccsl, pUHIUIBI U TEOPUS CAMOOPTraHU3aI|H.

http://fh.ru/article/172324/chto-takoe-samoorganizatsiya-protsessyi-printsipyi-i-teoriya-
samoorganizatsii

7. MaTtepuanbHo-TexHH4Yeckas 6a3a, uHGOPMALMOHHbIE TEXHOJIOTHH, IPOrPAMMHOE

o0ecrnieyeHne U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

YyeOHast ayquTOPUS 7151 POBEICHUS 3aHATUI JIEKIIMOHHOTO THIA U TPOMEKYTOUHOU
aTTecTaluu.
O6opynoBanue:

PaGouue mecTa cTyIeHTOB: apThl, CTYINbS;
PaGouee mecto nmpemnoaaBaress: CTod, CTYI;
Jlocka Ju1st pucoBaHHsI MapKepamu;
MynbTUMEAUITHBINA TPOEKTOP.

YyeOHast ayquTOpUs IS MPOBEICHUS TPAKTUYECKUX 3aHATHIA.
O6opynoBanue:

PaGouue mecTa cTyI€HTOB: CTOJIBI, CTYJIbS;

PaGouee mecto npernoaaBaressi: CToMd, CTYI;

Jlocka Ju1st pucoBaHHsI MapKepam,

Jlocka MHTEpaKTUBHAS;

MynbTUMETUIHBIA IPOEKTOD;

[Tepconanpubie komnbioTepsl: Core 17 / 8Gb / 2000Gb -15 mT.
[IporpamMmmHoe obecrieueHue:

Microsoft Windows 10 Corporate 1909 (koutpaxt ¢ mpoaasiom AO «Jlanut» ot 18.10.2019
Nel117/08-19, no 31.12.2020r.);

Microsoft Office 2019 (kontpakT ¢ mpoaaBuoM AO «JIanut» ot 18.10.2019 Ne117/08-19, no
31.12.2020r.);

Google Chrome 76.0.3809.100 (cBo60aHast JHIICH3HSA);

KoncyabranT (koHTpakT ¢ npoaaBuoM 3A0 «Koncynsrantllntocy» ot 18.06.2009 Ne 6/H).

bubanorexa (a00HeMeHT, YMTAJbHBIN U KOMIIBIOTEPHBII 32JIbI)
Y4eOHas ayTUTOPUS AJIsi CAMOCTOSITEILHON pabOThI CTYCHTA.
Ob6opynoBanue:

Paboune mecta CTYACHTOB: CTOJIbI, CTYJIbA,


http://www.gumer.info/bibliotek_Buks/Science/hok/03.php
http://studopedia.ru/8_116124_sinteticheskaya-teoriya-evolyutsii.html
http://studopedia.ru/8_116124_sinteticheskaya-teoriya-evolyutsii.html

[IepconanbHbBIE KOMIIBIOTEPHI.

[IporpammHoe obecneueHue:

Microsoft Windows 10 Corporate 1909 (xoutpakt ¢ npoaasiom AO «Jlanut» ot 18.10.2019
Nel17/08-19, no 31.12.2020r.);

Microsoft Office 2019 (xountpakt ¢ nponasiom AO «JlanuT» ot 18.10.2019 Ne117/08-19, no
31.12.2020r.);
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