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

1.1 luctunnuna «KOHIENIIUM COBPEMEHHOIO €CTECTBO3HAHMS» OOECIIeYMBAET 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

IPOrpaMMHOI0

pazpabotke
o0ecrieueHusl,
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 JMCHUILIMHBI B cTpyKType OII BO

O0beM TMCUMILTUHBI
O6bveMm mucuumuinabl B 3E 1 akagemuueckux/actpoHomuueckux yacax — 3 3E (108/81 1).
KonnuecTBo akajieMU4eCKUX/aCTPOHOMUYECKUX YaCOB, BBIJICICHHBIX HA KOHTAKTHYIO PaboTy 1Mo
ouHo#l Qopme oOyueHus — 16/12 yaca (B T.4. JeKIl.-8 4., MPAKT.-8 4.);. HA CAMOCTOSATEIHHYIO
paboTy oOyuarouxcst Ha ouHoi popme — 56/42 yacos.

Mecto qucuuniauHsl B crpykrype OII BO
Huctunnuna OT.04 «KoHuenuu coBpeMEHHOTO €CTeCTBO3ZHAHUS) OTHOCUTCS K BapUATUBHOM
YacTW JUCUMIUIMH 1O BbIOOpPY y4eOHOro IulaHa mo HampasieHuto noxarotoBku 09.03.03
[Ipuknannas nHbOpMaTUKa.
JuctuninuHa uzydaercs Ha 3 Kypce B 6 cemecTpe.
JlucuuniuuHel onupaercs Ha oOBbEM 3HAHUM IIKOJBHOIO Kypca B oOnactu (DU3HKH, XUMUH,
OMOJIOTHH, SKOJIOTHH U Teorpaduu;
Popma MpoOMEKYTOUHON aTTECTALUN — IK3AMEH

3. Copnep:kanue ¥ CTPYKTYpa IHCHHUTIIIHHBI
OuHo-3a0uHas hopma oOyueHus

O0BeM TUCIUIUIMHEL, Yac. dopma
KonrakTHas padota TEKYIIETro
00ydJaronuxcs ¢ KOHTPOJIS
HarMeHOBAHME TeM Mperno/iaBaTesieM ycnesaemo
Ne i/t 10 BUJAM yUEOHBIX 3aHITHI CTH ,
(pa3nenos) Bcero CP
MIPOMEXKYT
n |1 om | kep oron
P aTTecTanu
"
Pazgen 1. | EcrectBeHHO-Hay4YHAs 9 1 1 7 I, 0
KapTHHA MHpa
Pasnen 2. | OTHOCUTENBHOCTD 9 1 1 7 I, 0
MPOCTPAHCTBA-
BPEMECHH U
TrpaBUTAIHA.
Pasnen 3. | KocMmonoruyeckas 9 1 1 7 I, O
DBOJIIOLHS.
Pasznen 4. | KBaHnToBass MexaHuKa 9 1 1 7 1,0, T
Y TIPUHITATI
HEONPEIEIEHHOCTH.
Pazgen 5. | TepmoauHamuka u 9 1 1 7 I, O
HEoOpaTUMOCTh
MIPOIIECCOB.
Paznen 6. | YpoBHHu 9 1 1 7 I, O
OMOJIOTHYECKUX
CTPYKTYp U
OpTraHMU3aIUs )KUBBIX
CHCTEM.
Pasnen 7. | buomornueckas 9 1 1 7 I, O
SBOJIIOIHUS.




O0beM JUCUMILIMHBL, Yac. dopma
Konrakrnas pabota TEKYIIEeTO
oOyuarouxcs ¢ KOHTPOJIS
HanMeHOBAMIE TeM Iperno/iaBaTesieM ycneBaemo
Ne /mt 10 BUJaM y4EOHBIX 3aHITHI CTH ,
(pa3zneno.) Bcero CP
MPOMEXYT
a |Mom | kep orron
P aTrecranu
"
Paznen 8. | Hayuno-texuunueckuii 9 1 1 7 1,0, T
mporpecc, IpooJIeMbI
YeJI0BeYeCTBa U MyTH
WX PEUICHHUS.
[TpomexxyrouHas arrectanus 36 DK3aMeH
Bcero akaaem./acTpOHOM.YAaCOB: 108/81 8/6 8/6 56/42 | 36/27

[Tpumeuanue: * — popmbl Tekyiero KOHTpost ycneBaemoctu: nokiaa(e) (), ompoc (O), Tect (T).

Copep:xaHue TUCHHUIIUHBI
OcHoOBHbBIE BONPOCHI U MOJIOKEHHSI, PACKPbIBAIOIIHE
coJep:KaHHue TeMbl

Paznen 1. | EcrectBenHoHayuHas | Metagu3uka  aHTMUYHOCTM W Hatypduiocodus.
KapTHUHA MHpA. [lepBruHas cucremarusanus Hayk o npupoze. Hayunsie
OTKpBITHSL B 3moxy Bospoxaenus u QopmupoBaHue
€CTECTBEHHOHAYYHOW MEXaHUCTUYECKON KapTUHBI MUpA.
[ToneBast popma MaTepuu U yCI0KHEHHUE KapTUHBI MHUPA.
Muxpomup, Makpo- u Meramup. Teopus
OTHOCHUTEJIBHOCTH M KBaHTOBas Teopus. CHUCTEMHBIN
NOAXOJ M CaMOOpPraHu3alusl Kak OCHOBA JIJIsl IOHUMAaHHMS
€MHCTBA  E€CTECTBEHHOHAy4YHOIO U  COLMAIBHO-
T'YMaHUTApHOIO 3HaHUsA. DBOJOLMS U Beenennas.
XapakTepucTuka SMIMPUYECKONW CTaAUM  HAY4YHOTO
uccienoBanus. HaGmioneHus — mnepBUYHBIA HCTOYHHK
uH(bOopMaIUH. Oco0OeHHOCTH  3KCIIEPUMEHTAIBLHOM
craguu.  M3Mepenue —  KaKk  JIONOJHUTEIbHBIN
UHCTPYMEHT  JII0OOTO  HAy4YHOTO  HCCIIEI0BaHUS.
Teopernueckas cTaausl. l'unoresa, (baKThI.
[IpeemcTBeHHOCTD Teopui. HayuHble napagurmel.
Paznen 2. | OTHOCUTENBHOCTD lanunelt, HBOTOH M NPUHUUI OTHOCHUTEJIBHOCTH.
MIPOCTPAHCTBA- WNuepumaneupie  cuUcTeMbl — OoTcueTa.  AOCOIIOTHas
BpPEMEHU U | KOHCTaHTa ckopocTH cBeta. [IpeoOpazoBanus ["ammnes u
rpaBUTALUA. Jlopennia g uHepuuanbHbIX  cucteM.  CBs3b
npoctpanctBa U BpeMeHn B CTO A.DiHmTeiiHa.
[lonsTue «MUpOBBIE JMHUKY». OKCIEPUMEHTAJIbHBIE

Ne i/mt Ha3Banue TeMbl

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

OKBHBaJICHTHOCTD HHCpTHOfI U TATOTEIoIIel Macc.
Ilonstue KPHUBU3HBI ITPOCTPAHCTBA-BPEMCHH. EBxnuposa
U HE3BKIIMAOBBI T'COMCTpPHUU. Ilonstue reoae3uyueckoit
JIMHUU B TPCXMCPHOM HPOCTPAHCTBE U UCTBLIPCXMCPHOM




MpoCTpaHCTBE-BpeMeHH. [loueMy MblI )KMBEM HMEHHO B
YETBIPEXMEPHOM MIPOCTPAHCTBE-BPEMEHHU?
I'paBuTanmonHoe KkpacHoe cMmelieHue. Bzaumocss3b
MIPOCTPAHCTBA-BPEMEHH U MaTepUn. AHTUTPABUTAIIHSI.
N3mepenue paccTosiHUi 10 3BE€3/1 U APYTrUX OOBEKTOB BO
Bcenennoii. CBeToBO# T0JI, aCTPOHOMUYECKASI €AMHUIIA,
napcek. OmnpeneneHne abCONIOTHOW W OTHOCHUTEIHLHOM
SIPKOCTH, XUMHUYECKOTO COCTaBa, TEMIIEpaTypbl U MacChl
3BE3Jl. 3aBUCHMOCTH D3BOJIOIUH 3BE3JIBI OT MacChl U
XUMHUYECKOTO cocTaBa. JKenTele 3Be3/bl, KpacHbIC
TUTAaHTBI, OeNble KApJIHMKW, HEUTPOHHBIE 3BE3IBI U
YyepHble JbIpbl. BocemMp COCTOSHMI BemecTsa BO
Bcenennoii.

Pasznen 3.

Kocmonornueckas
SBOJIIOIHA.

Pazberanue raJIakTHK. HecranunonapHocTs,
M30TPOIMHOCTh u OJHOPOTHOCTh Bcenennoi.
[IpoctpaHcTBeHHbIE (OTKpBITAsi W 3aMKHYTas) MOJENU
Bcenennoii. IlepBoHauanbHOe cocTosiHue BceneHHOMN.
[Tonarue cunrymsproctu. bonemoii B3pseis. BemectBo u
aHTHUBEIIECTBO. PenukToBOE M3ITyyeHHE.

CooTHolIEHHE IUIOTHOCTH BEUIECTBA M IUIOTHOCTH
sHepruu. KpuTuyeckass MJIOTHOCTH U HallpaBlIEHHE
somonun  Bcenennoil. CoBpemenHble (XX| Bek)
acTpou3nUeCcKre UCCIIEOBaHUS O pa30eraHuy rajlakTUK
C YCKOpEHHEM U TOSBJIEHHE TEOpUH Oe3yCIOBHO
pacmmpsitomeiicss Bceenennoil.  COOTHOILIEHHE MEXKIY
MAaCCOM-IHEPrueil PEIMKTOBOrO M3JIYy4eHHs, BEILECTBA,
TEMHOW MaTepued W TEMHOW OJHEprued 1Mo mepe
pacuiupenusi BcenenHoil. ®@u3MYECKHl BaKyym U
aHTurpasutanus.  IlocienoBaTeabHOCT  MOSIBICHUS
YETBIpEX TUIOB (PU3UYCCKUX B3aMMOJCUCTBHUH (TIOJICH).
MUKpO 1 MakpO3BOJIFOIUSI.

Paznen 4.

KBaHnToBas MexaHuka

u

IIPUHIAIT

HCEOIIPEACIICHHOCTH.

Knaccuueckas MEXaHUKa n ACTCPMUHU3M. TpI/I
OIIPCACIICHUA IIOHATHA «BEPOATHOCTH. BCpOHTHOCTHHﬁ
XapakTep Hpe,Z[CKaSaHI/Iﬁ KBaHTOBOM MCXaHHUKH.
COprI)KeHHBIe BCIMYHMHBI B MHUKPOMHUPE. TouHOCTH
OIIPCACIICHUSA OTHUX BCJINYHH. HpI/IHI_[I/Il'I
HCOIIPCACICHHOCTH. HHHeTepMI/IHI/IBM Hn CTaTUCTHUYCCKUC
3aKOHBI.

Paznen 5.

HepasHoBecHast
TEPMOAMHAMMKA

3aKOH COXpaHEHMsI MMIIYJIbCAa, MOMEHTAa HUMIIYJbCA,
3aKOH COXPaHEHMsI MOJHOM 3Heprun. CHMMETPHS U CBA3b
3aKOHOB COXPAHEHHUs CO CBOMCTBAaMHU IIPOCTPAHCTBA-
BpeMeHU (OAHOPOAHOCTb W HW30TPOINHOCTh). THIBI
CUMMETPUHU B HEXKUBOU U )KUBOU IIPUPOJIE.

TepmoanHaMuka — Hayka O IIPEBPALLEHUH DHEPIUHU.
[TonsTne «cucrema» u «apounecc». COCTOSAHUE CUCTEMBI
U TapaMeTpbl €e XapakTepusyloliue (Temmeparypa,
BHYTPEHHSS SHEprus, Temiaora, pabora). Temmneparypa.
¢u3uueckass CyIIHOCTb TEMIIEpaTypbl W MPHUHLUIBI €€
U3MEPEHUS. dusnueckas IKasua TeMIIeparyp.
AGCOMIOTHBIH HOJIb. CBepxnpoBoIuMOCTb 51
CBEpXTEKy4ecTb. B3aMMOCBs3b TEMJIOTHI U PabOTHI.
TepmonuHamuueckuii  mpouecc.  IlepBwlii  3aKkoH




TepMOJUHAMHUKU. CBs3b MEXIY 3aKOHAMHU COXpPaHEHUS
SHEPI'UM U BELIECTBA.

[Ipouecchl, Beaylmiue K BbIpaBHUBAHUIO TEMIEpaTyp.
Bropoii 3akoH TepmoauHaMUKU. [loHATHE «IHTpOIUSDY U
HEOOpPaTUMOCTb BpEMEHM. TepmoanHaMuyeckoe
paBHOBeCHE. 3aKpbITbIE UM  OTKPBITBIE  CHCTEMBI.
Craructuueckas Mmexannka. OOpaTumbie 1 HeOOpaTUMBIE
IPOLECCHl, XapaKTEPU3YIOLIUE COCTOSHUE CHUCTEMBI.
OK30TEpMUYECKHE U JHJIOTEPMUYECKHE XHUMUYECKHE
npouecchl. JHTanbnusA. CKOPOCTh XUMHUYECKUX PEaKIU.
Peakuun ropenus.

DneMeHTapHBIN OecropsiJIoK. [losiBnenue
HEPEryAsIPHOCTEH B PA3IUYHBIX TEPMOJUHAMUYECKUX
npoueccax. @a30Bble MNEpPEeXo/bl U  CYNEPHO3UIUSL
cocTostHui. HecTanMoHapHOCTh MPOCTBIX MEXAHUYECKUX
CUCTEM. OHTpPONMSI B  OTKPBITBIX CHUCTEMax H
HEJIMHEWHOCTh TEPMOIMHAMUYECKHUX IIPOIECCOB.
KooneparuBHble mnpoiecchl B OTKPBITBIX CHUCTEMaX.
Cunepretuka. Camoopranmzanus B  (DU3UYECKUX,
XUMHYECKUX u OMOJIOTMYECKHUX cUCTEMaXx.
Heobxonumble ycrnoBus Al CaMOOPraHU3alllU CHCTEM.
Teopuss karactpod u osBomoonus cucteMm. llenHas
peakuus W CaMOOPraHU30BaHHAs  KPUTHYHOCTbD.
budypkamuu. [Iporno3upoBanue COCTOSIHUS
KPUTHUYHOCTEHN B 3aBUCMMOCTH OT IIIyMOB MEpLAHUsl.

Paznen 6.

YpoBHH
OMOJIOTHYECKUX
CTPYKTYp u
OpraHu3amus >KUBBIX
CHCTEM.

Kinerounslii ypoBeHb opranuzanuu. OCHOBHbBIEC KJIACChI
KJIETOYHBIX XMMHMUYECKHX BEIIECTB M HX CTPYKTYypa.
CnoxxHasg TNPOCTPAHCTBEHHAsl CTPYKTypa OEJKOBBIX
BEIIECTB. JIEMEHTapHbId cocTaB OenkoB. DyHKIMH
OEITKOBBIX BEILIECTB. OnTuyeckas aKTUBHOCTH
OpPraHMYeCKUX  MOJIeKyd. 3ydeHwe  XMMHYECKOTO
COCTaBa Spa 3BKAPUOTOB U OTKPBITHE HYKIEMHOBBIX
kuciot. JJHK u PHK. be3bsnepHbie KIeTKH U BUPYCHI.
[IpocTpaHcTBEHHast CTPYKTypa HYKIEHHOBBIX KHCIIOT.
[TocnenoBarenbHocTh HykieoTuaoB B JHK u PHK.
KomnieMeHTapHOCT NMYypUHOBBIX W HUPUMHIMUHOBBIX
Hyk1eoTu10B. I'enpl kak ywyactku wmouiekynsl JHK.
Konmonsr (Tpuruiersl). I'eHeTHUeCcKHid K0J. XPOMOCOMBI.
I'enom. I'enotun. MexaHu3mbl U3BMEHYMBOCTU (MyTalluu
u pexomOunanuun). KnonupoBanue. OHTOT€HETHUECKHIA
(opraHu3MeHHBbIN) YPOBEHb. Kinerounas
mipdepenumamuss U cUMOMO3.  ABTOTpodBl  H
reTepoTPOdBI.

[lonynAuvoHHBIA  ypOBEHb  KakK T€HETUYECKHU
HEOJJHOPOJHAsl COBOKYMHOCTh. buorienos (coodiecTso).
buoreonenos (3kocucrema). buocdepa KaK
COBOKYITHOCTb OHOIIEHO30B.

Paznen 7.

buomgornueckas
SBOJIIOIH.

HacnencTtBeHHOCTh M M3MEHYMBOCTh KaK HEOTHEMIIEMBIE
CBOMCTBA XMBOro. MHIUBUAYyaIbHAsA U HEOIPEIEICHHAS
U3MEHYMBOCTb.  [IpMHIIMI ~ €CTeCTBEHHOTO  OTOOpA.
BuyrpuBumoBas u  MexBuuoBas ~ Ooppba  3a
cymecrBoBanue. KoHKypeHIMsT W COTpPYAHMYECTBO.




CoBpemeHHbIE IIPEICTaBICHUS 0 daxTopax
ABOJIIOLIMOHHOTO IIpOLEcca: MYTAlMOHHBIA IpolLecc,
HOMYJSIMOHHBIE  BOJHBI, 00O0COOJIEHHOCTh  T'PYIIIBI
OpraHU3MOB, E€CTECTBEHHBII OTOOp — JABIDKYIAs CHJIa
ABOJIIOLIMH.

MuKpo3BOIIOIMS — 3BOJIOLMSA NOMYJAUUNA U BHUJIOB.
Maxkpo3BOJIoLUsl — 3BOJIIOLMS TaKCOHOB HAaJBUI0BOTO
ypoBHA. MeToasl HaOMIOIEHUsT 3a MaKpO3BOJIIOLUEH.
CocTosiHME OKpYKarouleil cpeibl U TEMIbl 3BOJIIOLMU
xKu3HeHHbIX ¢opm Ha 3emie. Karactpoduueckne
coObITUE W uW3MeHeHus  kinuMmara.  [IpoGiema
HENPEepPhIBHOCTU MaJI€OHTOJIOTUYECKOU JIETOIHUCH.
[IpepsIBUCTBIN XapaKTep pacpOCTPAHEHHUs KUBOTHBIX U
pacTeHuii Ha 3eMHOM m1ape. OCHOBHbIE 3aKOHOMEPHOCTH
Makpo3Botonuu. [loHsTHE OMOIOrNYeCcKOro nporpecca.
[Tapametpsl, XapakTepHu3ymolre JTMHAMHYECKUE
IPOLIECCH] B MOMYJSALUAX U cO00IIecTBaX (YMCIEHHOCTD,
BO3pPAacTHOM COCTaB, CMEPTHOCTb, UCTOYHHKHU MHUTAHUSA).
Pasnmuunable THOBI B3aMMOOTHOIIEHWH B OHOILIEHO3aX:
KOHKYpPEHIIUSI-COCYIIIECTBOBaHHE, XMIIHUK-KEPTBa,
cumM6OM03. BrusHue mapasutusmMa U IMOJIOBBIX PAa3IUYUI
Ha JMHAMMKY 3BOJIIOLIUH OMOLIEHO30B.

Pazpen 8. | Hayuno- Hay4Ho-TexHu4ecKkuii mporpecc U MpUupoOIHBIE PECYPCHI.
TEXHUYECKUI OTtpunarenbHble MOCTIEICTBUS HEBEPHBIX
nporpecc, npo0OjaeMbl | MPEACTaBICHUH W HEUCUEPIAaeMOCTH  MPHUPOJIHBIX
YeJI0BEUEeCTBA U MYTH | PECypCcOB u OecnpenieIbHbBIX BO3MOKHOCTSIX
UX PEIICHUS. CaMOOYHMIIECHHUSI  MPUPOJHOM  CpEIBbI. [Tpobnema

obecrieueHus 3KoJioruueckor OezomacHocTu. [Ipodiema
OOpbObl C PpaTUOAKTUBHBIM  3arpsS3HCHUEM  CPEJIbl
obutanus. IIpobrema  orcyrctBust  d3PdeKkTHBHOM
3aKOHOJIATENILHOW OCHOBBL. [IcMXoJorHs denoBeka u

IPUYUHBI COBPEMEHHOTO KpHU3Huca. [Tpo6Giema
perylnupoBaHus pOCTa HACEJICHHUS.
OtcyrcTBUE TEOTNOIUTUYECKOI MIPOrpPaMMBbI

9KOJIOTHYSCKOr0 BBLKHMBaHUA. YemoBeueckoe 06H.I€CTBO
KaK HCPAaBHOBCCHAsA OTKpPbITasd CHUCTCMA. Bo3moxHOCTB
COBCPHICHCTBOBAHUSA CHUCTCMbI 4YC€PE3 COIIACOBAHHOCTDH
COBMCCTHBIX YCI/IJ'II/Iﬁ IIpu rapMOHHUYHOM
B3aNMMOJCUCTBUH IIpHUPOJbI, YCJIOBCKA N TCXHUKHU.

4. Marepuajibl TeKylLIero KOHTPOJISA YCIeBaeMOCTH 00y4aomuXxcs 1 (PoH/
OLICHOYHBIX CPEJACTB MPOMEKYTOYHON ATTECTALMH 110 AUCHHUILINHE

4.1. ®opMBbI 1 METOAbI TEKYIET0 KOHTPOJISI YCIIEBAEMOCTH.

41.1. B Xo4AC peamm3anuu  JUCHUIIIINHBI «KOHHGHHI/II/I COBpPEMCHHOTO €CTCCTBO3HAHUS
HCIOJIB3YIOTCS CIICAYIOINEC MCTOAbBI TCKYIICTO KOHTPOJIF YCIICBACMOCTHU 06yqa101u1/1xc;1:

Tema (paznen) | MeTobI TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH

Pazgen 1 I[OKJ'I&,I[LI C npe3eHTauHel71, OIMpOC HA NPAKTUYCCKOM 3aHATHU, JUCITYT

Pazgen 2 I[OKJ'I&,I[LI C npe3eHTauHel71, OIMpOC HA NPAKTUYCCKOM 3aHATHU, JUCITYT

Pazgen 3 I[OKJ'I&,I[LI C npe3eHTauHel71, OIMPOC HA NPAKTUYCCKOM 3aHATHU, JTUCITYT




Tema (pa3gen) | MeToibl TEKyIIEro KOHTPOJISI yCIIEBaEMOCTH

Paznen 4 Jloknapl ¢ Ipe3eHTaluen, ONIPOC HA MPAKTUYECKOM 3aHSITHH, JUCITYT
Paszpgen 5 Jloknazpl ¢ npe3eHTaluen, Onpoc Ha MPAKTUYECKOM 3aHATUH, JUCITYT
Pasnen 6 Jloknazapl ¢ npe3eHTaluen, Onpoc Ha MPAKTUYECKOM 3aHATUH, JUCITYT
Paszpen 7 Jloknazapl ¢ Ipe3eHTalren, OIPOC HAa NPAKTUYECKOM 3aHITHH, TUCITYT
Paznen 8 Jloknazapl ¢ npe3eHTalren, Onpoc Ha MPAKTUYECKOM 3aHATHH, JUCITYT

4.1.2. Dx3aMeH npoBOAUTCS B (hopMe YCTHOTO OTBeTa Ha OmeTsl (110 2 Bompoca B Ouiiere).

4.2. Marepuajbl TEKYIIEr0 KOHTPOJISI yCIIEBAEMOCTH 00y4a0IMXCsI

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBIISETCS HEMPEPBIBHO, HA MIPOTSKEHUU BCETO
Kypca. [Ipexae Bcero, 3T0 yCTHBIM OMPOC MO XOAY JIEKUHH, BBINOJHIEMBIN 1 ONEPATUBHOMN
aKTUBU3AIIMM BHUMaHUs OOYy4aIOIIUXCS W OLEHKH WX YpOBHS Bocmpusatusa. [lomumo storo,
KOHTPOJb CaMOCTOSITEIbHOM paboThl OOy4yaroUIMXCS OCYIIECTBISETCS IpPH OMIpOce Ha
MPAKTUYECKUX 3aHATHUSAX, JOKIaAaX ¢ Mpe3eHTAIUEN.

Bonpocwt 011 noozomoexku oodyuarouwuxca K npaKmuuecKum 3aHAmuam
Pazgea 1. EcrecTBeHHOHAy4YHasi KApTHHA MUPA.
1. Kpartkas uctopusi eCTECTBO3HAHUS
2. TlpencraBieHusi 0 TPOCTPAHCTBE, BPEMEHH, MaTE€pPUU M JBWKEHUUW C TOYKH 3PCHUS
KJIaCCUYECKON (DU3UKH
3. MexaHucTuveckas KapTHHAa MHUpa
4. Hay4Hblli METOJT TO3HAHUS

Pa3znen 2. OTHOCHTEILHOCTH MPOCTPAHCTBA-BPEMEHH U IPABUTALUS.

1. Tlpunnun otHocuTenbHOCTH ["anunes-HproToHA M MHEpLIMATILHBIE CUCTEMBI OTCUETA

2. Tlpenmocbulkd K TOSIBJICHHIO CIIEIMAIbHON TEOPHUU OTHOCHUTEIBLHOCTH A.DWHINTEHHA.

OTHOCHUTEIHPHOCTh BPEMEHHU.

3. KpuBu3Ha mnpocTtpaHcTBa-BpeMeHHU. [Ipumepsl OTpHUIIATEIIBHOW M TIOJOXKUTEIbHON
KPUBU3HBI.
OTnu4re CHIIbI IPUTSDKEHHS OT TPABUTAIIMOHHOTO OIS, AHTHTPAaBUTALIHSL.
Heonpenenénnoctu B 00111€# TEOPHH OTHOCUTEIIBHOCTH
CBsi3b MEX 1y Maccol, MPOCTPAHCTBOM U BPEMEHEM

SR o

Pa3pen 3. KocMoJsiornueckasi 7BOJIIOLMA.

Hecranmonapuocts Beenennoii u OTO.

H3mepenue paccTosinuil Bo BeeneHHOM.

boubmoit B3peIB ¥ ropsiuas Beenennast.

Yeteipe THIIA B3aUMOACUCTBUNA. EnrHas Teopus moss.
Mukpo, - Makpo, 1 Mera CTpykTypa BceneHHoi.

N3 yero coctoAT 3B€3/1b1 U MEX3BE3AHOE IIPOCTPAHCTBO.
XapaKTEpUCTUKU 3BE3/ U UX IBOJIFOLIUS.

UYepnbie apipbl. PaHTACTUKA U PEATBHOCTb.

TeMHas Matepusi U TEMHast SHEPTUS — YTO 3TO?

wCooNoU~wWNE

Pa3nen 4. KBanToBasi MeXaHMKA ¥ IPUHIMIT HEONPeAeJIeHHOCTH.
1. Aromuas u cy6aTOMHas CTPYKTypa MUKPOMUpA.
2. PeanbHble 1 BUpTyanbHbIe YacTUIbI MaTepuu. X cBolicTBa.




3.
4.
5.

Paznen

NG~ wWNE

Pazpen
1.

2

3.

4,

5
Pazpen

1.

2.
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Paznen
1.

2.
3.
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[TonsiTre kBaHTa. BEeposSTHOCTHOE OMKCAHKE JBUKCHUS CyOATOMHBIX YaCTHII.
[IpuHuMn HEOTIPEAENIEHHOCTH U JIOTIOJTHUTEIILHOCTH.
Craructuueckue 3aKOHbl. 3aKOHOMEPHOCTH U CIIy4alHOCTH.

S. HepaBHOBecHas TEepMOAUHAMUKA.

TepmoanHaMuKa U MOHATHE CUCTEMBI.

OcHOBHBIE TEPMOIMHAMUYECKUE TAPAMETPHI.

AOGCOMOTHBIN HOJIb. CBEPXIIPOBOUMOCTD U CBEPXTEKYUYECTh.
TepMoanHaMHUUECKUE 3aKOHBI.

TepMoanHaMHuueCcKOe paBHOBECHUE, SHTPOIUS U BpEMS.

Xaoc u nopsok. Camoopranuzaius 1 CHHEPIeTHKA.
HepaBHOBECHOCTH M 3BOJIIOLMS CUCTEM.

Heraurponus u nnpopmanus.

6. YpoBHM 0MOJIOTHYECKHX CTPYKTYP U OPTraHU3AIUsI JKUBBIX CHCTEM.
DJIEMEHTHBIE U MOJICKYJIAPHBIC OCHOBEIL O€eJIKOB U HYKJIICMHOBBIX KHCJIOT.
Hpe)ICTaBI/ITCJ'H/I BHCKJICTOYHBIX U NJOOPraHU3MCHHLBIX KUBbIX CUCTEM.

Onrorenes u (uoreHes.

OpFaHI/ISMeHHBII\/'I U HAZOPraHUW3MCHHBIC YPOBHHU KUBBIX CUCTEM.

HI/IHIGBBIG CBs3U U YA3BUMOCTD XUBBIX CUCTEM PAa3HOTO YPOBHSA OPTraHU30BaAHHOCTH.

7. buoJsiornueckasi 3BOJIIOLMS.

Teopurst 3BOJIOLMM KUBBIX OPraHU3MOB B IpeacraBieHud Y.J[apBrHA M COBpEMEHHBIE
BO33pEHUS.

Cucremarika 1 TAKCOHOMUS KUBBIX OPraHU3MOB. [[0HATHE BUAA )KUBBIX OPraHU3MOB.
Mukpo ¥  MAakpoOdBOJIOLHS — OCHOBA CHHTETHYECKOW TEOPHUH  HBOJIIOIUU.
Heonno3znauHOCTh OMOJIOrHYECKOr0 Iporpecca.

Hamnpasnenust 60pbObI 3a CyliecTBOBaHNE KaK Pa3HOBUIHOCTH €CTECTBEHHOTO 0TOOPA.
Cenexuusi, KJIOHMPOBAaHME W TPAHCI'€HE3 — HHCTPYMEHTHI MOJYy4YeHHUS HOBBIX (Popm
YKUBBIX OPraHU3MOB.

Jlunamuueckre OMOJIOTUYECKUE CUCTEMBI U OCHOBHBIE B3aUMO/ICHCTBUS, ONIPEACISIONIIe
IBOJIIOINIO OUOIIEHO30B.

8. HayuHo-TexHuYeCKHii mporpecc, npodJieMbl YeJI0BeYeCTBA U IYTH X PelIeHus.
HayuHo-TexHuueckuii mporpecc u npooaeMbl YeI0BEYECTBA.

I'mo6anpHas reONOTUTHKA U IPUPOIAHBIE PECYPCHI.

B03MOXHO 111 rapMOHUYHOE B3aMMOICCTBUE YeNIOBEKa, TEXHUKU U TPUPOIbI?
[IporHo3 Ha BEIKMBaHHE YEIOBEUYECTBRA.

4.3. OueHo4HbIe CpeaCcTBA I IPOMEKYTOYHOH aTTeCcTAlMU

4.3.1. ®opmupyeMble KOMIIETEHIUH

Kon HaumenoBanue Kon HaumenoBanue JTana
KOMIETEHIUH | KOMIETEHINH JTana OCBOEHMSI KOMIIETEHINH
OCBOEHHMS
KOMIETEHINH
OIIK-1 CniocobeH npuMeHsTh OIlK-1.1 CriocoOHOCTh  ONpEeAETUTh
€CTeCTBEHHOHAYYHBIE U OCHOBHBIE KaTeroOpuu
oO11enH)XKeHepHbIe 3HaHUS, HOPMAaTHBHO-TIPABOBBIX
METO/Ibl MAaTEMaTHYECKOTO JOKYMEHTOB M CTaH/IapTOB
aHaJn3a ¥ MOJICIIMPOBAHUS,
TEOPETUYECKOTO U




JKCIIEPUMEHTAIBHOIO OIIK-1.2 CrnocoOHOCTD IIPUMEHUTD

HCCIIEN0BaHuUs B BbIOpaHHble AaHHble n3 HITA

npodeccuoHamTbHON U CTaHJAPTOB B pEIICHUH

JeATeIbHOCTH; MPUKIIAIHBIX 3a1a4 B
obnactu UKT

YK OC-1 CriocoOHOCTB npumensats | YK OC-1.1 CnocoOGHOCTh HCIIOIB30BATH
KPUTUYECKUN aHaIN3 3HaHUS B ECTECTBO3HAHUH
UHPOpPMALIUK W CUCTEMHBIN TUIS allanTHPOBAHUS
HOJXO/A Uil PEUICHUs 3amad Ipe3eHTaIIH
000CHOBaHMSI ~ COOCTBEHHOM MH(OPMALIMOHHBIX  CUCTEM
IpaXX1aHCKOM " M0 OTPacisiM TPUMEHEHHS
MHPOBO33PEHUYECKON (IpOMBIIIEHHOCTb,
MTO3UIHH MeINIHA, CEJIbCKOE

XO35UCTBO).

YK OC-1.2 CriocoOHOCTP IPUMEHSTh
CHUCTEMHBIH  TOIXOA  JUIs
aHanM3a UHQOPMAIMOHHBIX
CUCTEM ¥  ONTHMHU3AIUH
MIPE3CHTALMI.

T1K-23 crocoOHOoCcThI0  TpuMeHaTh | [TK-23.1 CrocoOHOCTh BIIANIETh
CHCTEMHBIN MOJTXOJT " METOJAMH PEUICHHS 3a/1a4 C
MaTeMaTU4YEeCKUe METOJbl B MIOMOIIIBIO ammapara
(dopmanuzanuun pereHus MaTEeMaTHYECKOTO aHaJIN3a
NIPUKIIAHBIX 3a/1a4 [1K-23.2 CnocoOHOCTh IPUMEHSTh

TUIIOBBIE MTOJXObI K
pa3paboTke IpOrpaMMHOTO
o0ecreueHus, UCTIOIb3Ys
METO]] CHCTEMHOTI'0 aHAJIN3a;

4.3.2. TunoBbie OLIECHOYHBIE CPEICTBA

[TpomexyTOuHBIl KOHTPOJIb TPOBOAUTCA B (OpME HK3aMEHAa U IIPEIyCMaTPUBAET
YCTHBII OTBET Ha BOIIPOCHI 110 OHIIETY.
Kox u HauMeHoBaHMe 9JTama OueHouHOE

Pesynbrarsl 00ydeHus

OCBOEHHUSI KOMIIETEHIIUH CpEICTBO
YK OC-1.1 Ha YPOBHE 3HAHUM: 3HATh METO0JIOTUIO
YKOC1.2 €CTECTBEHHOHAYYHOIO II03HAHUA,
Cnoco6GHOCTb UCIIOJIb30BATh | IPUHLIUIBI TEOPETHUYECKOTO
3HAHMA B €CTECTBO3HAHUM JUIA | MOJCIUPOBAHUS  OOBEKTOB B | yCTHBIH OIIPOC
alanTUPOBAHUS NpE3EHTALMN | TPO(YECCHOHANBHON  IEATENPHOCTH |
MH(OPMAIIMOHHBIX ~CHUCTEM IO | HPOBOJUTH NPE3EHTALUIO B JIOCTYITHOM
OTpacisiM NPUMEHEHHs | U MHQOPMATUBHOM BUIE
(POMBINIIEHHOCTE, ~ MEJMLMHA, | ga  ypoBHE YMEHHIL: OCYIIECTBIIATH | YCTHBIH OMPOC
CENECKOE XO3SHCTBO). HOUCK MH(OPMALUH C UCHOIb30BaHUEM
CnocoGHoCTH HUPUMCHATE | PazpuHbIX HHOPMALOHHO-
CHCTEMHBIH TIOJIXO/ JUIS aHATU3A | 110MCKOBBIX CHCTEM, HEOOXOMMMOM ISt
MHQOPMAIMOHHBIX  CHUCTEM M | yClIeNIHOTO H3yUeHHs JMCIHILIHHEI

OIITUMHU3 AN HPCSCHTaHHﬁ.

Ha  ypOBHE
HaBBIKAMU
MCII0JIb30BaHUs

HaBBIKOB: BJIaJCTh
MMPaKTUICCKOTI'O

YCTHBIN OIIPOC




UH(POPMALMOHHBIX TEXHOJIOTUN /IS
pELICHNs U aHAJIM3a OTPACICBBIX 3a1a4

OIIK-1.1 CnocoOHOCTh
OTIPEACTUTh OCHOBHBIE KATETOPHH
HOPMAaTHUBHO-IIPABOBBIX
JOKYMEHTOB U CTaH/IapTOB
OIIK-1.2 CnocoOHOCTh
[IPUMEHUTHh BbIOPAHHBIC JAaHHBIC
n3 HIIA wu crangaproB B
pelICHUHM TPUKIATHBIX 33734 B
oomactu UKT

Ha YpPOBHE 3HAaHHUHU: METOJBI
MaTEeMAaTUYECKOrO aHalu3a | anreOpsl,
MIPUMEHSIEMbIC

npu MOJIETIUPOBAHUU

YIIpaBJIEHUECKUX IIPOLECCOB

YCTHBIN OIIPOC

Ha YpPOBHE YyMEHHUI: IPHUMEHSTH

MaTEMaTH4YCCKHEC MECTOIbI B

po)eCCUOHANBHOM NEITEIbHOCTH

YCTHBIN OIIPOC

Ha YPOBHC HABBIKOB: MUHUMAJILHBIC

YCTHBIN OIIPOC

[1IK-23.1 Crioco6HOCTE
BIIQJIETh  METOJIaMU  PEIICHHS
3alad ¢ TIIOMOIIBI0  ammapara
MaTeEMAaTHYECKOI0 aHaIN3a
[1K-23.2 CriocoOHOCTE
MPUMEHSTh THIIOBBIC TOJIXOIBI K
pa3paboTke MIPOrPaMMHOTO

O6CCHCLICHI/I5I, HCIIOJIB3Yyd MCETO[
CHUCTECMHOI'O aHaJInu3a,

HaBbIKM TIPUMCHCHUA MATEMATUYCCKOI'O
amnmapaTa B npodeccroHaNbHOM
AESTeTbHOCTH
Ha  ypoBHE  3HaHMIl:  3HATh | YCTHBIN OMPOC

TCOPECTUYCCKUEC OCHOBBI M IIPAKTHUYCCKUC
PEKOMEHAAIUMN 110 IMPOCKTUPOBAHHUIO U

pa3paboTke Uc; OpTraHU3aINIO0
IIPOEKTUPOBAHUS nuc, OLICHKY
Ka4eCTBEHHBIX u KOJTMYECTBEHHBIX

XapakTepucTuk pazpadorannon UC.

Ha YpPOBHE YMEHUH: NIPUMEHSITh

TUINOBBIE  MOAXOABI K  pa3paboTKe

MPOrpaMMHOTO 00ECIEeUeHHs, HCIONb3Ys

MCTOA CUCTCMHOI'O aHaJIn3a,

YCTHBIN OITPOC

Ha YpPOBHC€ HAaBBIKOB: HWHaBBbIKH

YCTHBIN OIPOC

TIOCTPOCHUS TIPOTPAMMHBIX MPOAYKTOB JIJIsS
peanuzanuu 1101 (S11%))
00paboTKH PKOHOMHUYECKOH HHQOpMAITUH,

THUITOBBIX

HCIOJIb3Ys METOA CUCTEMHOI'O aHaJIN3a,

IlepeyeHb BONPOCOB K IK3aMeEHY:
Uto npencrasiseT coboit kapTuHa Mupa? MexaHucThuueckasl KapTiHa MUpa U €€ HayqHas
OCHOBA.
OCoOCHHOCTH PEBOJIIOIIMM €CTeCTBO3HAHUs B KoHIle X1X — Havase XX Beka. Kak
W3MEHUJIUCh B3IJISAbl HAa MPUPOAY B CBSI3U C HCCIEHOBAHUEM DIIEKTPOMAarHUTHBIX
SIBICHUM 1 MUKpOMHUpA?
B uem 3akirouaercst cucTeMHbIN B3I Ha MUp? [TpuHIUITBI HAYYHOTO METO/1a TO3HAHMS
MIPUPOIBI.
UTO HOBOrO BHOCHT crieninaiabHas Teopusi oTHocuTeabHOCTH (CTO) B IpesKHUA TIPHHITUIT
OTHOCHUTENIbHOCTH  KJIaCCHUYeCKOW MexaHuku? HoBas MupoBas KOHCTaHTa U
JKCIIEPUMEHTAIBHOE ONPEACIICHUE €€ BEIIMUHHBI.
Kak wu3MeHs0TCS BENMYMHBI TJIaBHBIX MApaMETPOB, XapaKTEPU3YIOIIME JIBHXKEHHE
00BEeKTa B ABIKYIIUXCS M MOKOSIIUXCS MHEPIHUANBHBIX cHCTeMax? DKCIepUMEHTaIbHOE
noaTrBepkieHrne BbIBOJOB CTO. B3auMoCBsA3b Macchl U SHEPTHUH.
Kakue mpusHaku MO3BOJSIOT OTIMYATh TPABUTAIMOHHOE TOJIE OT APYTUX (PU3UYECKHX
noJsie? DKBUBAJICHTHOCTh NHEPTHOM U TSXKEJION Macc.
HazoBute oTiMuMs TPEXMEPHOTO MPOCTPAHCTBA OT YETBIPEXMEPHOIO.
MOHATHE «KPHUBU3HA MPOCTPAHCTBA-BPEMEHI.
YETBIPEXMEPHOM ITPOCTPAHCTBE.
Jlaiite ompeneneHue, MOKa3pIBAIOLIEE B3aUMOCBS3b IPOCTPAHCTBA-BPEMEHU U MATEPUU.
DKCTepUMEHTAIBHOE TIOATBEPKACHHUE BBIBOIBI 0011el Teopun oTHOocuTenbHOCTH (OTO).

OO0bscHUTE
l'eonesnueckrie JTMHUKM B TpeX- U




9. Cospemennas kocmonorus 1 OTO. UTto Takoe KpacHOE CMEIICHHE B CIIEKTPaX T'ajlaKTHK?
[lepeuncnure U OOBACHUTE TJABHBIC XapAKTEPHUCTUKUA COBPEMEHHOTO COCTOSIHHSA
Bcenennoi.

10. Kakue monenu sBoNIONUHM BceneHHOW mpennararoTcs COBPEMEHHOH acTpo(u3ukoit?
Kakue KOMIIOHEHTHI ONpeAesloT IUIOTHOCTh, Marepun Bo Bceenennoit? Yro Takoe
«CUHTYJISIPHOCTB»?

11. OnumuTe cTaHAapTHYIO MoJenb 3Bojouuu Bceenennoil. IlpuBenute nokaszareibcTBa
rops4ero MpoucxoxacHus BeeneHHoM 1 bosboro B3peiBa.

12. TlokaxkxuTe B3aMMOCBSI3b MEXKIYy (U3UUYECKUMHU B3aUMOJCHCTBUSMH (TIOJSIMH) U
BO3HMKHOBEHHEM MHUKpPO-, MaKpO- U Mera- MUpOB.

13. OnumuTe TIaBHBIE MOMEHTBI, XapaKTePHU3YIOIIHe MPeI0HOTUYECKYI0, OMOIOTUYECKYIO U
9KOJIOTMYECKYIO 3BOJIIOLIUU.

14.B kakux eIMHUIIAX ONPEHESIOT PACCTOSHUA 10 3Be3d U TamakTuk? Kakumun
rapaMeTpaMu OINHUCHIBAETCSI COCTOSIHUE 3B€3/17

15. Kak Moryr 5BOJIOIMOHUPOBATH 3BE€3/lbl, U UYTO OINpEAETSeT KOHEYHYIO CTaIuI0 HUX
SBOJIIOIUU?

16. Kakue cocrosiHus BemecTBa Bo BeenenHoii Bbl 3Haere? JaiiTe KpaTKyrO XapaKTePUCTUKY
KaXKJIOTO COCTOSIHUS.

17.Kakue sBieHHMS  JEMOHCTPUPYIOT BOJHOBBIE U  KOPIYCKYJSIpHbIE  CBOIICTBa
MUKpPOOOBEeKTOB? UTO Takoe (OTOHBI?

18.Yto Takoe MPUHIMI HEONPEACTCHHOCTH W TPUHIIMIT JOMOJHUTEIHHOCTH B KBaHTOBOM
MexaHuke? Kak HHTepnpeTupyeTcss NEeTepMUHH3M M HWHACTEPMHHHM3M COBPEMEHHOU
HayKoun?

19.Y1o xapakrepu3yeT BEpOATHOCTb, M YEM OTIMYAIOTCA YHHBEPCAJIbHBIE 3aKOHBI OT
CTaTUCTUYECKUX?

20. Onumnre 3aKOHBI COXPAaHEHMsI BEIMYUH, XapaKTEPU3YIOUIMX BPAIIAIOLUINE CUCTEMBI.
KakoBa cBs3b 3THX 3aKOHOB CO CBOMCTBAMH MPOCTPAHCTBA U BPEMEHH?

21. Kakue TUIIBI CHMMETPHUH B HEXKUBOM M JKMBOU MPUPOJIC BBl 3HaeTe?

22. Onpenienute MOHITUA: CUCTEMA, MIPOLIECC, TEMIIEpaTypa, TEIUIOBasi SHEPIUs, BHYTPEHHSA
sHeprus u padota. I1epBblif 3aKOH TEPMOJMHAMUKHY.

23. Yem oTiiMuaroTcs TemMneparypHbie mkaibl @apeHreidt u Llenbcus oT Gu3nuecKoi mKaibl
temneparyp? Kakue siieHus HabuogaoTcs BOJIM3H TeMIiepaTypbl aOCOIIOTHOTO HYJIs?

24. Jlaiite omnpenesneHue BTOPOro 3akOHa TepMOJUMHAMUKU. Kakue mporecchl BeAyT K
BBIPABHUBAHUIO TeMIiepaTyp? UTo Takoe TepMOJMHAMUYECKOE PaBHOBECHE?

25. Y10 Takoe «HTponus»? JlaiTe XapaKTepUCTUKY 3aKPBITBIX M OTKPBITBIX cucTeM. Kak
MO>KHO OIIPEAEIUTH BPEMs CYLIECTBOBAHUSA CUCTEMBI U YTO TAKOE «CTPEJIa» BPEMEHU?

26. Kakue (akTopsl BIHSAIOT HAa CKOPOCTb NMPOTEKaHHs XUMUUeckux peakuui? Iloschute
MOHATHUS XUMUYECKOTO PAaBHOBECHS U LIEITHOM peakuy U IPUBEAUTE IPUMEPHI.

27.IlosicHUTE MPUHLMUI 3JIEMEHTApPHOTO OecIopsi/IKa B MOJIEKYISIPHO-KUHETHUYECKON TEOPUH.
KaxoBa npu4nHa nosiBIeHNs HEPETYIAPHOCTEN B TEPMOJAMHAMUYECKUX IIpoLieccax?

28. JlaiiTe nmoHsATHE TMHAMMYECKOIO Xaoca U (ha3oBoro npocrpancTsa. Onpenenaure NOHATHE
«KaTacTpo(b» U YKaXKHUTE Ha CBsI3b TEOPUH KaTaCTpo(d ¢ caMOOpraHu3aIfen.

29.KakoBa B3aUMOCBS3b MEXAY CAMOOPIaHU3YIOLIEHCS KPUTHYHOCTBIO M IIYMOM
MepLaHus?

30. Ilepeuncnute HEOOXOAMMBIE YCIOBHUS JJIs Hayalla Mpolecca CaMoOpraHu3aliy.

31. Ha3oBuTe ypOBHM OpraHu3alMM >KMBBIX CTPYKTYyp. Ilepeuncinre OCHOBHBIE KIaccChl
OPraHMYECKUX BEILECTB )KUBBIX KIETOK.

32. Pacckaxute 00 31€MEHTapHOM COCTaBe OEJIKOB M HYKJIEMHOBBIX KHCIOT. KakoBa mux
IIPOCTPAHCTBEHHAs CTPYKTypa?

33. UTo TaKkoe «TpUILIET», TeHETUYECKHH KO/, TeHOM U TeHOTUI?

34. Kakue MoryT ObITh MEXaHU3Mbl U3MEHEHUS HacJeJICTBeHHON mHpopmanuu? YTto Takoe
KJIOHUpOBaHUE?



35. UTo Takoe OHTOTEHETUYECKUI YPOBEHb OpraHu3aliy )KuBoro? Kakue CymecTByOT TUITBI
KJICTOYHON OpraHu3ali M Kak MOTJHM BO3HHUKHYTh MHOTOKJIETOYHBIE OpPraHHU3MBbI?
Tpoduueckas nuddepeHanys opraHu3MoB.

36. Ilepeuncnure HaJOpraHU3MEHHBIE JKUBBIE CHCTEMBl U TIOSICHUTE WX TIJIaBHBIC
cocraBisromue. Kakasg ponbp  Tpouyecknx OTHOIIEHUWH B  (DYHKIMOHUPOBAHHUU
MOMYJISIUM 1 OMOLIEH030B?

37.CpaBHUTE TPHHLOMIBI HBOJIONUH JKUBBIX cHucteM Y.JlapBuHa © COBpEMEHHBIE
MPECTaBICHHUS O (PAKTOPAX IBOJIOIIUH.

38.Uto TaKkoe CHHTETHYECKas TEOpHs OHBOJIONMM M KaKk MOXKHO MpoHAOIIonaTh 3a
MakposBoJtorueii? OCHOBHBIC TMpaBWiia Makpo3BoONuU. [loHSATHE OHMOJOTHYECKOTO
nporpecca.

39.1lytu TpanchopManuu DSHEPTrUM >KUBBIMH OpraHu3Mamu. [loHSATHE OHOTHYECKOTO
KpyroBopoTa. YTo Takoe cykieccusi OMo1eH030B?

40. Kakumu akTopaMu OIpeeNsieTcs] TMHAMHKa MPoIeccoB B Onocucremax?

41. XapakTepusyiiTe pa3iIHyHbIC THIBI B3aWUMOOTHONICHHH B TOMYISIUSAX U OHOIIEHO3aX.
[IpuBennTe MpuMepsl 3TUX B3aUMOOTHOILICHUH.

42. Kakne OuoTtmueckwe (PakTopbl BIMSIOT HAa JUHAMUKY SBOJIIOIMOHHOTO TIpoIlecca B
MOMYJIANMSIX U cooOIecTBax?

43. OOBsicCHATE CBSI3b HAYYHO-TEXHHYECKOTO TMporpecca C WM3MEHEHHEM COCTOSHUS
OKpYKarollen Cpeibl.

44. KakoBbl OCHOBHBIE IPUYMHBI 3KOJOTHYECKOT0 Kpu3uca?

45. Kakne acrnekTsl BKJIIOYAET «AeMorpaduueckas npobdiemMa» U KaKOBbl MPUHIUIHAIIBHbIE
MOJIXO/IbI K €€ PEIICHUI0?

46. Yto Takoe Hoochepa? Kakue MpUHIUIBI U TOAXOABl HEOOXOIMMO PEaTM30BBIBATH IS
pereHus npoosieMbl BBKMBaHUS YeoBedecTBa?

4.4. Metoauyeckne MaTepuaJbl

4.4.1. Meroauyeckue MaTepralibl, ONPEACIISIONINE MTPOLIEAYPY OLICHUBAHUS OTBETOB
00yJaronMXxcsi Ha BOMPOCHI Ha MOHUMAaHUE JIEKIIMOHHOTO MaTepuaia

KpI/ITepI/IﬂMI/I OLICHKH OTBETa 06yqa}01u1/1x051 Ha JICKIMOHHOM 3aHATHU BBICTYIIAIOT:

® [IPaBHUJIBHOCTH OTBETOB HA BOIIPOCHI IIPCIIOAaBaTEIA 110 U3YYEHHOMY MaTCpUaily,

® JIOJIHOTA U JIAKOHUYHOCTb OTBETA,

® CTCIICHb IOHUMAaHUA TEMATUKH ITPCAMETA,

® JIOIrMKa U apryMCHTHPOBAHHOCTb U3JIOXKCHHA MaTCpUaia,

¢ I[IPUBCACHUC NPHUMEPOB, ACMOHCTPHUPYHOIINUX YMCHHC U BJIAACHUC IIOJYYCHHBIMU
3HAaHUAMM 110 TEMaM IIPCAMETA B PACKPBLITHUHU ITOCTABJICHHBIX BOIIPOCOB.

4.4.2. Metonuyeckue MmaTepuaibl, ONpeAeSIouue IpoUeaypy OICHHUBAHUS MPU MPOBEACHUU
OTIpoca Ha IMPAKTUYECKOM 3aHATHH

Onenku "OTJMYHO'" 3aciyXuBaeT OOyyaroIuiics, OOHAapYXMBIIMI BCECTOPOHHEE,
cucTeMaTHYeckoe U IIyOOKoe 3HaHuE BOIpPOCa, YMEHHE CBOOOJIHO OPUEHTHUPOBATHCS B TEME,
YCBOUBILIUN OCHOBHYIO, U 3HAKOMBIM C JOIOJHUTEIBHOW JIUTEPATypOH, PEKOMEHIOBAaHHOMU
nporpammoii. Kak mpaBuio, oueHka "OTIMYHO" BBICTaBIISETCS OOy4aroIUMCS, YCBOUBIIUM
B3aMMOCBSI3b OCHOBHBIX MOHATHI B MX 3HAUEHUH Ul TpHOOpeTaeMoii mpodeccuu, MpOosIBUBILIUM
TBOpPYECKHE CIOCOOHOCTH B MOHUMAaHMHU, U3JI0’)KEHUH M UCHOJb30BAHUU Y4EOHO-IIPOrpaMMHOTO
MaTepuana;

Onenku "xopomo' 3acmyxuBaeT 00ydaromuiics, OOHapyXKUBIINN MOJTHOE 3HAHUE TEMBI,
YCIIENIHO BBINOJHSAOIMI MPEAYCMOTPEHHBIE IIPOrpPaMMON 3aJaHMsl, YCBOMBIIMN OCHOBHYIO
JUTEpPaTypy, PEKOMEHI0BaHHYIO B Iporpamme. Kak npasuiio, onieHka "Xopoio" BbICTaBIISETCS
oOyJaromumcsi, MOKa3aBIIUM CUCTEMATHYECKUN XapakTep 3HAHHUH MO MPOWJEHHOMY MaTepuaiy



U CHIOCOOHBIM K UX CAaMOCTOSATEIBHOMY ITOMIOJHEHUIO U OOHOBJICHUIO B XO€ JalbHEHIIeH yueObl
1 IpOo)eCCUOHANBHOM eI TeTbHOCTH;

Onenku "ya0BJIETBOPUTEIBLHO'" 3acayXuBaeT oOydaromuics, oOHapyXUBIIUK 3HAHUE
OCHOBHOTO Marepuajga B oObeMe, HEOOXOIMMOM ISl JalbHEUIIEro yCBOSHHs MaTepuaia u
MPEJICTOSIIeH paboThl MO MPOECCHH, 3HAKOMBII ¢ OCHOBHOU JIUTEPATypOl, PEKOMEHIOBAHHOMN

IIPOrpaMMoOi.

Onenka '"Hey/l0BJIE€TBOPUTEIbHO' BBICTABIACTCS OOydYalOmIEMycCs, OOHApYKUBIIEMY
HpO6€JH)I B 3HAHUAX OCHOBHOT'O MaTCpuaia TEMbI, JOIIYCTUBLIIEMY IIPUHIUIIHAIIBHBIC OIINOKHU B
MMOHUMAaHHUU U U3JIOKEHUU YIEOHOTO MaTepHara.

I Meronueckue MaTepuabl, OIPEAEIAIOIINE pOUEnYPY OLICHUBAHUS
MPOMEKYTOYHOM aTTECTALMK MO TUCIUIIIINHE

DK3aMeH TNpUHUMaeTcss B YCTHOM ¢dopme, mo OwuieraMm. DK3aMEHAI[MOHHBIM Ouier
BKJIIOYAET JIBa TEOPETHUYECKUX Bompoca. OleHKka 3HaHUI 00ydarolerocs Ha 3K3aMEHE HOCHT
KOMIIJIEKCHBINA XapakTep U ONPEIeIIeTcs ero:

- OTBETOM Ha JK3aMEHE;
- Y4COHBIMH TOCTHKEHUSMHU B CEMECTPOBBIN TIEPHOT.

3HaHMs, YMEHHUS, HAaBBIKM OOy4alOIIerocs Ha 3K3aMEHE OIEHHUBAIOTCS OLEHKaMU:

OTIHYHOY,
OTpe/IeTICHUS

«XOpOILIO», «YIOBJIETBOPUTEIBHO», «HEYIOBJIETBOPUTENbHO». (OCHOBOW IS
OIICHKA  CIOYXHUT ypPOBEHb  YCBOGHHUS  OOyJarOIIUMHUCS  MaTepuaa,

MPeyCMOTPEHHOTO JaHHOU pabouei MpoTrpaMMOi.

OunenuBanue CTYAEHTA HA IK3aMEHE MO JUCHHUIITTHHE
«KoHnuenuuu COBPEMECHHOI'0 €CTCCTBOZHAHUSA»

Onenka

TpeOoBaHMs K 3HAHUSAM

Omauuno

OneHka «OTJIIMYHOY» BBICTABIIAETCS 00Yy4aloLIeMYyCsl, €CIM OH TIyOOKO UM HMPOYHO
YCBOMJI TPOTPAaMMHBIM MaTepuaj, HCYEpIbIBAIOIIe, IOCIEIOBATEIbHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3JIaraeT Ha dK3aMeHe, yMEET TECHO YBS3bIBaTh TEOPHUIO C
IMPAKTHKOM, CBOOOTHO CIpaBiIsieTcs C 3a/JadaMH, BOIPOCaMU U APYTUMHU BHUJAMU
NPUMEHEHUS 3HAHWM, NMpUYEeM HE 3aTPYAHSAETCS C OTBETOM IPHU BUIAOM3MEHEHUU
3a/laHu¥, IPaBUJILHO OOOCHOBBIBACT MPHUHATOE pellieHue. YueOHbIe JOCTUKEHUS B
CEMECTPOBBIM  MEpHOJ  JEMOHCTPUPYIOT  BBICOKYIO  CTENEHb  OBJIAJCHUS
IPOrpaMMHBIM MAaTE€PHAJIOM.

Xopowo

OI_IeHKa «XOpOoLIO» BBICTABJIACTCA oﬁyqammeMycsl, €ClIi OH TBEPAO 3HACT
MaTrepurall, rpaMOTHO U IO CYIICCTBY H3JIaracT €ro, HE OOITyCKas CYHICCTBCHHBIX
HETOYHOCTEHl B OTBETEC Ha BOIIPOC, IPaBHIIBHO IPUMCHACT TCOPECTUYCCKUC
INOJIOXKCHUA IIpU PCIICHHUKN  IMPAKTHYCCKHUX  BOIIPOCOB W 3aJla4, BJIAACCT
HCO6XOI[I/IMI>IMI/I HaBbIKaMH U ITPUCMAMHU HUX BBIIIOJIHCHMA.

VuebOHBIE JOCTHIXXCHHUA B CGMGCTpOBBIﬁ nepuoa ACMOHCTPUPYIOT XOPOUIYHO CTCIICHb
OBJIAJICHHU:A ITPOI'PAMMHBIM MAaTCPHUAJIOM.

Yooenremeo-
PUMETbHO

OneHka «yJOBIIETBOPUTEIBHO» BBICTABISAETCS 00Yy4alOIIEMYCsl, €CJIM OH HMMeEEeT
3HAHMS TOJIBKO OCHOBHOIO MaTrepuaja, HO HE YCBOWJ €ro JAeTalel, NOIyCKaeT
HETOYHOCTHU, HEJIOCTATOYHO NMpaBUIbHbIE (POPMYIHUPOBKH, HAPYLICHUS JTOTUYECKON
NOCJIEZIOBATEIBHOCTH B W3JIO)KEHWH MPOrPAMMHOIO MarepHala, HWCIBITBIBAET
3aTpyAHEHUs NPH BBHINOJIHEHUHU MPAKTHUECKUX padoT.

VY4eOHble TOCTHMKEHUS B CEMECTPOBBIM MEpUOJ JEMOHCTPUPYIOT JOCTaTOYHYIO
(YZOBIETBOPUTENBHYIO) CTENIEHb OBJIA/ICHUS TPOrPAMMHBIM MAaTEPUAJIOM.

Heyooenem-
8OPUMENLHO

OI_ICHKa CHCYHOBJICTBOPHUTCIIBHO» BBICTABJISICTCSA oﬁyqammeMycsl, KOTOpBIfI HC
3HAET 3HAYMTEIILHOM YacTU nporpaMMHOro Marcpuaia, JOIMYCKAaCcT CYIICCTBCHHBIC
OIJ_II/I6KI/I, HCYBCPCHHO, C OOJILIIMMH 3aTPYAHCHUSIMU BBIIIOJIHACT IHNPAKTUYCCKHUC
pa6OTLI. Kak IpaBHJI0, OIICHKA «HCYJAOBJICTBOPUTCIILHO» CTABUTCA oﬁyqamumMcsl,




KOTOpbIE HE MOTYT NPOJODKHTH OOydeHue Oe3 JOTIOJHUTEIbHBIX 3aHSATUH 110
COOTBETCTBYIOLIEH TUCLUIUIMHE.

YdeOHble TOCTHKEHHUS B CEMECTPOBBIN MEPHO HE IEMOHCTPUPOBAIH JOCTATOYHYIO
CTCIICHb OBJIAACHUS ITPOrpaMMHBIM MAaTCprUaJIOM HAa TOPOTOBOM YPOBHE.

5. MeToauueckue YKazanus 1Jist Oﬁy‘lalOHII/IXCH
0 OCBOCHHUIO TUCHUIIJITMHBI

5.1. Meroanueckue YKa3aHHus 110 BOIIpOoCaM HAa MOHUMAHHUE JICKIIUOHHOI'0 MaTepHaJia

Ha nmexkumsax pekomMeHAyeTcs ClyllaTh IpelaracMblil JIEKTOPOM Marepuai, IpH 3TOM
nmapajjicJIbHO KOHCIICKTUPOBATH OCHOBHBLIC II0JIOKCHHA, IMOCKOJIBKY 3TO JacT HauOOJIBIIHHI
pe3ynpTaT B ycBOeHMHM Marepuana. lIpenocraBnsieTcss BO3MOXKHOCTh 3aJaBaTh BOINPOCHI Ha
YTOYHCHUC TOHUMAHUA TEMbI U IPUHUMATh YJ4aCTUC B €€ O6C}’)KI[€HI/II/I.

Kpome »sTOro, nns mydmiero OCBOEHHUs MaTepHalla M CHCTEMAaTH3allMd 3HAHUHM 110
JAUCIHUIIIINHE, HCO6XOI[I/IMO IIOCTOSITHHO pa361/1paTL MaTCpuraJibl J'IGKIII/IfI II0 KOHCIIEKTaM H
y4aeOHBIM mocoOusiM. Bo BpeMsi caMoCToATEeNsHOM MPOPadOTKH JIEKIIMOHHOTO MaTepraia 0codoe
BHUMAHHUEC CICAYCT YACIIATHL BOSHUKIIMM BOIIPOCaM, HEIIOHATHBIM TCPMHUHAM, CIIOPHBIM TOYKaM
3pCHHUA. Bce Takme MOMEHTEHI CJICOYCT BBIACIWUTL WIJIM BBINMHCATh OTACIBHO JIA naﬂLHeﬁmero
oOCy)KJeHHsI Ha CEeMUHAapCcKoM 3aHATHH. B cinydae HeoOXxommMocTH oOpamarbcsi K
MpernoaBaTelnto 3a KoHcynapranueil. [lonHbli ciucok auTepaTypbl MO TUCHUILIMHE MPUBEICH B
pazzaeine 6 mporpamMmmel.

5.2. Meroanueckue yKazaHus 10 MOAr0OTOBKEe BOIMPOCOB VISl CAMOCTOSITEJIbHOT0 U3yUYEeHUS
K 3aHATHUAM NPAKTHYECKOr0 (CEMHUHAPCKOIr0) TUIIOB

IToaroroBka oOy4daromierocst K MpakTUYECKOMY 3aHITHIO OCYIIECTBIISIETCS HA OCHOBAaHUU
IUTaHA PACKPBITHA TEMbI IMPAKTUYECKOIO 3aHATHUS, KOTOPOE pa3padaThIBacTCsl MPENoaaBaTesieM
Ha OCHOBE paboyel MporpaMMbl U JOBOJIUTCS O CBEAEHUS 00Y4arOLerocsi CBOEBPEMEHHO.

IIpy moaroTroBke K NPakTHUYECKOMY 3aHATHIO OOydarolemycs HEO0OXOIUMO H3y4HThb
BHHMMATEJIbHO OCHOBHBIE BOIIPOCHI TEMbI CEMUHApa. BaXkHBIM yCIIOBHEM YCHEIIHOW MOATOTOBKU
K NIPaKTUYECKOMY 3aHSTHUIO ABJIAETCS YETKasi OpraHu3alys CaMOCTOATEIbHOM paboThl CTyJEHTOB
10 U3YyYEHUIO y4eOHOM U OMOJHUTENBHON JIUTepaTyphl. Y MEHUE aHAJIU3UPOBATh U IPUMEHSThH
JUIA OTBETOB HA BOINPOCH M pEIIEHUS 3a7ad M 33JaHUK IIOJy4YCHHbIE 3HAHUA IpU
CaMOCTOSITEJIBHOM IMOATOTOBKE B 3HAYUTEIILHOW CTENEHH ONPENCIAET YCIECIIHOCTh OCBOCHHMS
MaTepuala 10 JUCLUIUIMHE M (QopMUpOBaHME Yy OOYYaIOLIUMXCS COOTBETCTBYIOLIMX
KOMIIETEHIIUH.

IlogroroBka BOIpPOCOB MJII CaMOCTOSITEJIBHOTO M3Y4YEHMS BKIIOYACT: H3Y4YCHHE
Heo0XoAUMOM JuTeparypsl (00s3aTeNbHOM, JONMOJHUTENBHON JMTEpaTyphl, CHELHATbHbBIX
NEpUOINYECKUX H3aHull, VIHTepHeT-pecypcoB), MOATOTOBKY KOHCIEKTa OTBETa, OTBETHl HA
BOIIPOCHI.

IIpy mOATrOTOBKE K NPAKTUYECKUM 3aHATUSAM BaXKHO:

— MHCIIOJIb30BaTh JOCTATOYHO IIMPOKHMM JHMana3oH MaccuBa WHGOpMAalKH, MPOBECTH
0030p JUTEPaTyphl U CHEIHUATIBHBIX N3JaHUH, COCTAaBUTh KaTasor MIHTepHET-pecypcoB;

— TPEIACTaBUTH PA3IMUHBIE MOJXOMbI, YETKO M TOJHO ONPENEIHUTh PacCMaTpHUBAEMBIE
MIOHATHS, BBIIBUTH B3aMMOCBS3H MOHATHI U ABJIECHUM, B3aUMO3aBUCUMOCTU U CBSI3U C APYTUMHU
BOIIPOCaMU;

— TPaMOTHO CTPYKTYpHUpPOBaTb MaTepHall, SCHO, YE€TKO M JIOTUYHO €ro H3Jjarars,
IIPUBOJIUTH COOTBETCTBYIOIIME IPUMEPBI U3 MPAKTUKH, Ul WILTIOCTPALMU TOJIOKEHUH, TE3UCOB
Y BBIBOJIOB HCIIOJIb30BaTh TaOIUIIbI, CXEMBI, TpadHKH, THarpaMMBl.

Bompocel  ans caMOCTOSTENBHOM — NOATOTOBKM K 3aHATUSM  IIPAKTHYECKOIO
(ceMuHapCKOro) THIMA yKa3aHbl B paszene 4.2.




5.2.1. YueOHO-MeTOAMYECKOE 00ecnieueHHe CAMOCTOSITeIbHOI padoThl.

CamocrosiTenbHas padoTa CTYJCHTOM OCYIIECTBIISIETCS sl 3aKPEIUICHUS HM3Y4E€HHOTO
MaTepualia IOCJe MPAKTUYECKUX 3aHATHH WM J1a0opaToOpHbIX paldoT, JUIs BBIOJHEHUS
JIOMAIIHUX  3aJaHui, JUI1 TOATOTOBKM K KOHTPOJBHBIM paboTam, s HM3y4eHUs
JIOTIOJTHUTEIbHBIX MATEPHAJIOB.

Ne Tun Vkazauus
n/o | 3aHdgTUL

Pa3nen 1. EcrecTBeHHOHAYUHasi KAPTHMHA MHUpA.

1 CPC Bonee moapo6HO 03HaKoMbTECh ¢ TBOpuecTBOM M. Kemepa, I'.Tanumnes,
T.bpare u H.KonepHuka no noBoay U310K€HUS UMH MEXaHUCTHUYECKON
KapTHUHBI MUpA.

2 CPC [TocMOTpHUTE OCHOBHBIE MOMEHTBI TEOPHUH JIEKTPOJUTHYECKON TUCCOLMAIINN.

3 CPC OnexTpoMmarHeTusm Makceinna u @apanes

4 CPC [TonpoOHee paccmoTpuTe Mojaenu ctpoeHus aroma Pesepdopaa u bopa

S) CPC Oco0enHoctu crpoenus U Gpynkuuu mosekynsl JJHK — Yorcon u Kpuk
Pa3nes 2. OTHOCUTEJIBHOCTh NPOCTPAHCTBA-BPEMEHHU U IPABUTAIIUS.

6 CPC Haitgure Boiknaaku JlopeHua st MHEPUUAIBHBIX CUCTEM OTCUETA, B CBSI3U C

MOSIBJIEHHEM MUPOBOM KOHCTaHTHI «C». Kakue cymiecTByIoT AJoKa3aTelbCTBa
OTHOCHUTEILHOCTH BPEMEHU?

7 CPC Haitaute sxcnieprumeHTabHbIe A0Ka3aTenbcTBa BeiBogaM CTO, cBs3aHHbBIE C
W3MEHEHUEM MAacChl, MPOCTPAHCTBEHHBIX XapPAKTEPUCTUK U BPEMEHHU Y YACTHI]
TIPU PEISATUBUCTCKUX CKOPOCTSIX JABUKECHMUSI.

8 CPC Kakyio kapTuHy B HOCOBOM HWJUTFOMHHATOPE MOXKET HaOJI0IaTh KOCMOHABT,
JETANIUNH C CYyOCBETOBOW CKOPOCTHIO? MOXHO JIM JBUTATHCS CO CKOPOCTHIO
0O0JIbIIIE CKOPOCTH CBETA?

9 CPC [Touemy TpynHO cebe mpencTaBuTh YeTBepTOe M3MepeHue (Bpems)? Kakoi
HKCIIEPUMEHT HY)KHO TIOCTaBHUTh, YTOOBI YOSIUTHCSI B KPUBU3HE BPEMEHH?
10 CPC Kaxkue paznuuus HaOIIOMa0TCS MEXIY IBKINUI0BON U APYTUMH T€OMETPHUIMU

(®punman, JlobaueBckuil) U, Kakas CBSI3b MEXIy reOMETPHEH U GU3NUYECKUMHU
XapaKTePUCTUKAMU MaTCPHATBLHBIX 00 BEKTOB?

Pazpea 3. KocmoJiornueckast B0JIIOIMS.

11 CPC A.®puaman, 3.Xa66ma, A.Conammk . KocMonorudeckas peBOIIOIUS U
SBOJIIOLMS.

12 CPC Kakue, mnoMrMO CBETOBOTO rojia, CyIIECTBYIOT €MHUIIBI U3MEPECHUS
paccrosinuii Bo Beenennoii? Ha kakux pacCTOSHUSX COOMIOIAETCs MOCTyNaT
OJIHOPOJIHOCTH pacmpe/ieicHUs BelecTBa Bo BeeneHHo?

13 CPC OO0bsacHUTE, TOYEMY COBpEMEHHas (pU3HKa HE MOKET OOBSICHUTH MPOIIECCHI,
POMCXOISIINE B CHHTYJISIPHOCTH.

14 CPC Kax n3mepuiu temrepaTtypy «pelnukToBOro» usnydenusa? Kakas monens
IBOJIIOIMOHUPYIONIEeH Beenennoil moATBepaaeT HAIMYUE aHTUTPABUTALIAN ?

15 CPC UYro Takoe YacCTULBI-IEPEHOCYMKH B3aUMOAECHCTBHH ((u3ndeckux mosueit)?
Wnentudunmpyiite KOHKpETHbIE (PU3NYECKHE MOJISI C COOTBETCTBYIOLIUMHU
BUPTYaJIbHBIMU YacTuliaMu. Kakne 10Bobl IPUBOASTCS COBPEMEHHBIMU
YYEHBIMH O TOM, YTO KBaPKH — KOHEYHBIE JIEMEHTAPHBIE YaCTHIIbI BElleCTBA?

16 CPC Kakue cymectByror anbTepHatuBHble bosbmomy B3pbiBy  rumortess
BO3HUKHOBEHUA Hallled Beemennoii?

Pasznen 4. KpanToBasi MexaHHUKa U NMPUHIUIT HEONMPEACJTCHHOCTH.

17 CPC Kak kBaHTOBas MeXaHUKa JI0Ka3ajia abCypAHOCTb BBIBOJIa O OECKOHEYHOH
SHEPrUU U3IY4EHHUs ropsyero rena? Y4éHble — OCHOBOIIOJIOKHUKN KBAHTOBOM
MEXaHUKH.
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18 CPC Kak n3y4aror cBoMCTBa MUKPOYACTHUIL] U IOYEMY HEBO3MOKHO IPEOI0JIETh
IPUHIIMI HEONIPEEIIEHHOCTH, Aa’K€ COBEPIIEHCTBYSI METO/Ibl MCCIIEJOBAHUN?

19 CPC Ha3Banus 1 KaTeropuu 4acTHIl U3 KOTOPHIX COCTOUT BEUIECTBO (PH3MUECKHE
noJisi. Yto takoe 06030H «Xwurcay?

20 CPC Urto Ttakoe «Teopus Benukoro OObenvHEHHsS» M KAaKOW CMBICI B €€
OCTPOEHUN?

Pa3nea 5. TepmoagnHaMuKka U HeOOPaTHMOCTD IPOLIECCOB.

21 CPC UYem ¢usnyeckas mkana remiepatyp KeapBuHa OTIHYaETCS OT IPYrux
TeMIEepaTypHbIX MKan? [loueMy HEBO3MOXKHO JOCTUTHYTh TEMIIEPATyphl
abCOIOTHOTO HYJIs1?

22 CPC I'ne moryt HaliTn npuMeHeHue 3PPEKThl CBEPXITPOBOIUMOCTU U
CBEPXTEKYUEeCTH ?

23 CPC Kak cBsizanbl Mexx 1y coOO0M 3HTPOINS, BEPOSTHOCTh U HANPaBIEHHOCTh
BpemeHu? KubepHeTnka, CHHEpreTKa 1 yrpaBJIeHHE CUCTEMaMH.

24 CPC Haiigure npumepsl caMoopraHu3yrommxcs pU3sn4eckux, XuMUIecKuX 1
OHMOJIOTHYECKHUX CHCTEM.

25 CPC Kak, ¢ Touku 3peHus B3auMOIEUCTBUS Xa0ca U NOPSAIKa MOXKHO MPEICTaBUTH
nHdopmanuo?

26 CPC B kakux 065acTsX HayKH ¥ TEXHUKHU MPUMEHSETCS TEOpHsl KaTacTpod u
MTOHSATHE CAMOOPraHU3YIOLIENCs KPUTUYHOCTU?

Pa3nes 6. YpoBHU O0MOJI0rHYECKHX CTPYKTYP M OPraHU3AUA KUBbBIX CHCTEM.

27 CPC Haiinure nadopmaiinio o mpocTpaHCTBEHHON CTPYKTYpe OETKOBBIX MOJIEKYJI, O
(GyHKIMAX OENKOB B KJIeTKe. B coCTaB KakuX XMMUYECKUX COETMHEHUH KUBOTO
opranusma BXo1saT 6enku? [IpocTeie u CioKHBIE OEIKH — YTO ITO Takoe?

28 CPC Kaxkoe oTHOIIEHHE K CHHTE3Yy OCIKOB UMEIOT TyPUHOBBIE ¥ MTUPUMHIUHOBHIC
OCHOBaHUs?

29 CPC Kaxkue Tumbl myTaiuii MOTyT HaOJIIOAaThCs TIPH TIepeavye HaclIeCTBEHHON
nHdopmarun?

30 CPC [Touemy 1OJIOBBIE KJIETKU PEATU3YIOT BECh CBOM T'€HETUYECKUI MTOTEHIMAI, a
COMaTHYECKUE TOJHKO €r0 4acTh?

31 CPC KionupoBanue u tpancrene3. O60CHOBaHHWE HEOOXOIUMOCTH U TTOCIICICTBHS.

32 CPC OOocHyHTE B3aMMOCBSI3b W  B3aMMO3aBUCHMOCTbh MEXKAY Pa3IMYHBIMHU
YPOBHSIMU OPTaHU3AIMH KUBBIX CUCTEM.

Pa3nea 7. buojsornueckasi 2BOJIIOLMA.

33 CPC Haiinure aprymMeHThl B 110J1b3y TOTO, YTO 3JIEMEHTAPHON €IMHULIEH 3BOIIOLUN
SIBJISIETCS TIOMYJISIIINSL, @ HE 0COOb U HE BUJI.

34 CPC [TogymaiiTe Hag mpuMepamu OMOJIOTUYECKOTO perpecca U ero mpuunHaMu.

35 CPC Kakue npuHIumnbs jgexat B OCHOBE METOOB OMpeeNieHUs] TPOAYKTUBHOCTU
OUOIICHO30B?

36 CPC C xakuMU OCHOBHBIMM (paKTOpaMM B HACTOSILEE BPEMs CBS3aHHBI MPOIECCHI
9BOJIIOLIMH OHoc(epsl (HaiiuTe npuMepsl)?

Paznen 8. HayuyHo-TexHn4yeckuii mporpecc ¥ npooJjemMbl 4e10Be4ecTBa.

37 CPC Kak MeHsieTcs co BpeMeHeM pocT NOTPeOIECHHs YeTOBEUECTBOM IPUPOTHBIX
PECYPCOB, U UTO 0XKHUAAETCS B IEPCIEKTUBE?

38 CPC Haiinute npumepbl KOHKPETHBIX TEXHOJIOTUM, TIO3BOJISIOLIMX MUHUMU3UPOBATh
OTXO/Ibl, MJIH TTOJIHOCTBIO UX MCIIOJIB30BATh 0 OE3BPEIHOTO ISl OKPYKaIoLIeH
CpeJibl COCTOSIHHUS.

39 CPC Kakue cTpaHbl ¥ moueMy at0T HauOOJIbIINN PUPOCT HACETCHUs?
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40 CPC Ob6ocHyiite cBs3b AeMOoTrpaguuecKoi mpoOIeMbl ¢ APYTUMHU pobdIeMaMu
4eJI0BEYECTBA.

41 CPC Korpaa uenoBeuecTBy cienyer 0KuaaTh ri00aJbHOTO IKOJIOTUYECKOTO KPU3HUCa,
B Cllydae HEXKENaHWs WM HEBO3MOXXHOCTH pEUICHUS IePBOOYEPEITHBIX
npobiem?

5.3.MeT0[mqec1me PE€KOMEHIAINUA 110 IIOATOTOBKE K IK3aMECHY IO NUCHUIIJIUHE

OTBeT Ha SK3aMeHE IpeayCMaTpUBAET YCTHBIM OTBET Ha TEOPETUYECKHE BOIPOCHI U
pelLIeHNE TPAaKTHYECKOM 3ada4uH.

[Ipu moaroroBke K K3aMeHy OOydYaromIuiicss oOpaliaeTrcsl K MpoHJIeHHOMY MaTepHuaiy,
COCPEIOTOYCHHOMY B KOHCIIEKTaX JICKIMH, Y4eOHWKaX W JPYIHX HCTOYHHKAX HHQPOPMAIIUU.
[ToBTOpSsis, 0000mIas, 3aKperuisis W JOMOJHSS TIOJydeHHbIE 3HAaHWS, IOJHUMAeT WX Ha
KauyeCTBEHHO-HOBBI YPOBEHb — YPOBEHb CHCTEMBI COBOKYITHBIX JAHHBIX, YTO IMO3BOJISICT MY
MOHATH JIOTUKY BCEro mpeamera B 1enoM. HoBble 3HaHMsS 0Oydaroluiicss MOJydaeT B XOJe
CaMOCTOSITEJIBHOTO HM3y4YEHHs] TOrO, 4YTO HE ObLIO HU3JI0KEHO B JIEKIUSAX M Ha CEMHUHAPCKUX
3aHSITHSX.

Dk3aMeH Kak ocobas ¢opma y4ueOHOTO TIpollecca HWMEET CBOM OCOOCHHOCTH,
crenuguueckue YepThl 1 HEKOTOPHIE acleKThl, KOTOPhle HEOOX0IMMO 00ydJarolmeMycsi 3HaTh U
YUUTBIBaTh B CBOEH paboTe. D10, Mpexk/ie BCEro:

* YTO M KaK 3aIIOMHHATH TIPH MOJITOTOBKE K SK3aMEHY;

* 110 KAKUM HCTOYHUKAM U KaK TOTOBUTHCS;

* Ha 4YeM COCPEIOTOYUTH OCHOBHOE BHUMAHMUE;

* KakuM 00pa3oM B MaKCHUMAaJIbHOM CTENEHU MCMOJb30BaTh MPOrpamMmy Kypca;

* YTO U KaK 3alKCaTh, @ YTO BHIYYUTH JIOCIOBHO U T. II.

Ha »K3ameHe, Kkak mpaBuiio, MPOBEpPAETCSs HE CTOJIbKO YPOBEHb 3alOMUHAHUS
oOyuarouumcst yueOHOro MaTtepHala, CKOJIbKO TO, HACKOJIBKO YCIEIIHO OH ONEPUPYET TEMU WU
WHBIMA HAayYHBIMU MOHSATUSMHU M KaTETOPUSMHU, CUCTEMATU3UPYET (PAKThl, KAK YMEET MBICIUTb,
apryMEHTHPOBAHO OTCTaMBaTh OMNPEJECICHHYIO TO3MIHMI0, OOBACHAET U IepecKa3bIBacT
3ay4eHHYI0 HH(POPMALIUIO.

[IporpaMmmy Kypca HEOOXOAMMO MaKCHUMAJIbHO HCIOJIb30BaTh KaKk B XOJE MOATOTOBKH,
TaKk 1 Ha caMOM 3Kk3ameHe. Beab oHa BKIloyaeT B ce0sl pa3zesibl, TEMbl U OCHOBHBIE MPOOJIEMBI, B
pamMKax KOTOPbIX U (POPMUPYIOTCS BOIIPOCHI IS SK3aMeHa.

OnTUManbHBIM IJI MOATOTOBKH K DK3aMEHY SIBJISIETCS BapUaHT, KOrjaa oOydarouiuiics
HAa4YMHAET MOATOTOBKY K HEMY C MEPBBIX 3aHITHI MO TaHHOMY KYypCYy.

[Ipu moAroToBKe K 2K3aMeHy MO HaubOoJIee CIOKHBIM BOMIPOCaM, KIFOUEBBIM MpodiieMaM
U BOKHEHIIUM MOHITHIM HEOOXOJMMO ClelaTh KpPaTKHE MUCbMEHHBbIE 3aIMCH B BUJE TE3HCOB,
IJ1aHOB, ompeneneHuii. Ocoboe BHHUMaHHUE B XOJi€ MOATOTOBKH K 3K3aMEHY CIeAyeT YIeNsTh
KOHCIIEKTaM JIeKIMil, ©00 OHM 00JaJal0T PSAOM MPEUMYILECTB MO CPAaBHEHUIO C MEYaTHOU
nponykuuei. Kak mpaBuimo, oHu Ooliee NeTalbHbIe, WILIIOCTPUPOBAHHBIE, YTO TMO3BOJISET
OIICHUBATh COBPEMEHHYIO CHTYAIHIO, OTpa)kaTh CaMyl0 CBEXKYI0 HAyYHYIO U OIEpPaTUBHYIO
nH(pOpPMaIIHIO, OTBEYATh Ha BOIPOCHI, HHTEPECYIONIUE AyAUTOPHIO, B JAHHBIH MOMEHT, TOT/a
KaK MpY HATUCAHUH U OMYOJIMKOBAHUM MIEYATHOM MPOAYKIIUH MPOXOIUT OMPEIEICHHOE BPEeMsl, U
MaTtepuan ObICTPO ycTapeBaerT.

B To e Bpems MoAroToBKa MO OJHUM KOHCIIEKTaM JICKIIMI HEJA0CTaTOYHa, HEOOXOAUMO
WCIOJIb30BaTh U HMHYIO y4ueOHyo mutepaTypy. He crnemyer 00ATbCS IOMONHUTEIBHBIX U
YTOYHSIOMIMX BOMPOCOB Ha »Jk3ameHe. OHHM, Kak TMpPaBWIO, 3aJalOTCA WJIA TOMHUMO
HK3aMEHAIMOHHOTO BOMPOCA JJIsl BBISBIICHUS OOIIEeH MOJATOTOBICHHOCTH, WM B paMKax OuieTa
JUIS. YTOYHEHHSI BBICKa3aHHOW MBICIIH.




6. YueOHas q1uTepaTypa U pecypchl HH(POPMAIMOHHO-
TeJIeKOMMYHUKAINOHHOM ceTH « AHTepHeT», BK/II0Yasi epeyeHb y4eOHOo-
MeTOUYeCKOro odecrevyeHus A CAMOCTOSITeIbHOI padoThl 00y4aOIIMXCs
10 JMCHUILJIMHE

6.1. OcHoBHasi JIMTEpaTypa.

1.  ®penkens, E. H. Konuenuuu coBpemMeHHOro ectecTBO3HaHUS. Pu3nyeckue, XMuMUYeCKUe U
Ouosorndeckue KoHIenuu : yaeoroe nocoodue / E. H. @penkens. — PocrtoB-Ha-J{ony :
Oennkc, 2014. — 248 ¢. — ISBN 978-5-222-21984-3. — TekcT : 31eKTPOHHBIH // DIIEKTPOHHO-
oubnmmoreunas cucrema IPR BOOKS : [caitr]. — URL.: http://www.iprbookshop.ru/58952.html
2. benkumn, 1. H. Konneniuu coBpeMeHHOT0 ecTecTBO3HaHus : yueOHoe nocodue / I1. H.
benkun, C. 0. Hlagpun. — 2-e u3a. — CapatoB : ByzoBckoe oOpa3osanue, 2019. — 144 ¢. —
ISBN 978-5-4487-0393-5. — TekcT : 5eKTpoHHBIH // DneKkTpoHHO-O0nbmmoTevnas cucrema [PR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/79758.html

6.2. lonoJiHMTEILHAS JIMTEPATypa.

1.  Kpasuenko JL.I'. Konnenmmu coBpemenHoro ectectBo3Hanms. TerpaCucremc.2011. - 128
c. - ISBN 978-985-536-183-2 : b. m.OnekrponHnsIit pecypc: http:// www.ipbookshop.ru/ 28100

2. ®ponos, A. M. KoHnenimm coBpeMeHHOTO €CTECTBO3HAHHUS : y4eOHO-METOANYECKOE TOco0ue
Ul CTYJIEHTOB HampasiaeHus moArotroBku 38.03.02 / A. M. ®@pornos, E. B. [Tuporosa. —
Mockga : Hayunsrit koncynbrant, 2017. — 150 ¢. — ISBN 978-5-9909861-0-7. — Texkcr :
ANEKTPOHHBIN // DnekTpoHHO-0nbmmoTeunas cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/75134.html

6.3. HopmaTuBHbIE IPABOBbIE JOKYMEHTHI.
He npenycMoTpeHsl.

6.4. UHTEpHET-pecypChl:
http://www.astronet.ru/db/msg/1186378

1186378 (AcTpoHOMUYECKAs CTMHULIA),

1188526 (ITapcek),

1188661 (CkopocTh cBeTa),

1190730 (BHe3eMHbIC ITUBUIU3AIINHN),

1191767 (I'paBUTAIIMOHHBIN paanyc),

1210535/node2.html (TemHast 3HEprusi U aHTUTPABUTALIHS ),
1207662 (Bcemupnsiit roa pusuku: Tpuym$p DiHIITENHHA),
1188456 (Momnekyinbl B MEK3BE3THOU Cpelie).

6.5. UHbIe HCTOUYHUKH.

1. Bepnaackuii B.M. Xumnueckoe ctpoenue 3emiau U ee okpyxkeHus. M.:Hayka,
1965. http://gigabaza.ru/doc/73234.html

2. Kaypman Y. Kocmuueckue pyOexu Teopuu OTHOCUTeNnbHOCTH. M.: Mup, 1981.
https://eknigi.org/nauchno_populjarnoe/68947.html

3. YnuBurenbHas tuianera 3emusa. «M3marensckuit mom Puneps Haiimxect», 2003.
http://wwwe.alib.ru/au-/nm-udivitelnmnnaya_planeta_zemlya/



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

4. Xoxunr C. KpaTkas ucTopusi BpeMEHH OT OOJIBIIOTO B3pBIBA JI0 YEPHBIX ABIP. M.:
Amdopa, 1989. http://www.gumer.info/bibliotek_Buks/Science/hok/03.php

5. Xoxuar C. Mup B opexoBoii ckopiuynke / CtuBeH XOYKHHT ; [mep. ¢ aHri A.
Cepreeal. — CII6. : Awmdopa. TUJ Awmdopa, 2007. — 218 c.
http://www.twirpx.com/file/51186/

6. Cunrernueckas Teopus dBosronuu. http://studopedia.ru/8 116124 sinteticheskaya-

teoriya-evolyutsii.html

7. Yro takoe camoopranuzauusa? [Iporecchl, TPUHIMIIBI U TEOPUS CaMOOPTaHU3ALINH.
http://fb.ru/article/172324/chto-takoe-samoorganizatsiya-protsessyi-printsipyi-i-
teoriya-samoorganizatsii

7. MaTepuanbHo-TexHH4Yeckas 6a3a, MHGOPMALMOHHbIE TEXHOJIOTHH, IPOTPAMMHOE
olecrieyeHre U MH(pOPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

YueOHas ayauTopus IS TPOBEICHUS 3aHATUN JICKIIMOHHOTO TUTIA U TTPOMEKYTOUHOM
aTTeCTalUH.

O6opynoBaHue:

PaGouue mecTa cTyIeHTOB: apThl, CTYJNbS;

PaGouee mecto npenoaaBaress: CTod, CTYI;

Jlocka [uist pucOBaHUsI MapKEPAMU;

MynbTUMETUIHBIA IPOEKTOP.

YyeOHast ayquTOpUs U151 IPOBEICHUS MTPAKTUYECKUX 3aHATHIA.

O6opynoBanue:

Paboune MecTa CTYIEHTOB: CTOJIBI, CTYJIbSI;

Pabodee mecTo mpenogaBatens: CTol, CTYII;

Jlocka Jj1si pUCOBaHUsI MapKepamH,

Jlocka MHTEepaKTUBHAS;

MynbTUMEAUITHBIN TPOEKTOP;

[Tepconanpabie kKommbroTepsl: Core 17 / 8Gb / 2000Gb -15 miT.

[IporpammHOe obecneueHue:

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

Microsoft Office 2019 (koutpaxT ¢ npoaasiiom AO «JIanur» ot 18.10.2019 Ne117/08-19, mo
31.12.2020r.);

Google Chrome 76.0.3809.100 (cBoOoaHas JTUIICH3HS);

KoncyabTant (kouTpakT ¢ npogasioM 3A0 «Koucynsrantllmtoc» ot 18.06.2009 Ne 6/H).

bubauoreka (a00HeMeHT, YUTAJIbHBIA 1 KOMIIbIOTEPHBIN 3aJ1b1)

VueOHast ayJUTOPHS [Tl CAMOCTOSATEIILHOM paboThI CTY/ICHTA.

O6opynoBaHue:

PaGoune MecTa CTYIEHTOB: CTOJIBI, CTYJIbSI;

[lepcoHambHBIE KOMITBIOTEPHI.

[IporpamMmmHOe oGecrieueHue:

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

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