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1. IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB OO0y4YeHUs] 1O JUCHHUILUINHE,
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS NMPOTrPaMMBbI

1.1. Tucuumimza « KoHuennum coBpeMEHHOI0 €CTECTBO3HAHMS 00€CIIeunBaeT OBJIAICHUE
CJICAYIOUIMMU KOMIIETEHIMSIMU:

Kon HaumenoBanue Kon HaunmenoBanue 3Tamna
KOMIIETEHIINH | KOMIIETCHIIUU JTamna OCBOCHHS KOMIIETEHIIH
OCBOEHUS
KOMIICTECHINH

OIIK-1 CniocobeH nNpUMEeHSTh OIIK-1.1 CnocoOHOCTh  ONpENeuTh
€CTECTBEHHOHAYYHBIEC U OCHOBHBIE KaTeropuu
oOlIeHKeHEPHbIE 3HAHUS, HOPMaTHUBHO-TIPABOBBIX
METOBI MATEMaTHYECKOTO JIOKYMEHTOB M CTaHJIapTOB
aHaJlM3a U MOJIEJIMPOBAHUS,

TEOPETUYECKOTO U

JKCIICPUMEHTATILHOTO OIIK-1.2 CrnocoOHOCTE  NPUMEHMTh

HCCICIOBAHMI B . BbIOpaHHbIe nanHble n3 HITA

TpOGeCCHORATEHOHR U CTaHJapTOB B pEUICHUH

ACATCIBHOCTH, HPUKIIATHBIX 3amad B
obmactu UKT

YK OC-1 Cnoco6HoCTb npumenaTh | YK OC-1.1 Cnoco6GHOCTb HUCIOJIB30BATH
KPUTHYECKHH aHaJm3 3HaHUSI B €CTECTBO3HAHUH
nHMOpPMALIUM U CHCTEMHBIH TUTST aIalTHPOBAHUS
MOJXO/A Ul PEUIeHUs 3aaady Ipe3eHTaIHN
000OCHOBaHUS  COOCTBEHHOU UH(GOPMAIIMOHHBIX  CUCTEM
rpak IaHCKON " 0 OTpaciisiM NPUMEHEHHS
MHUPOBO33PEHUYECKOM (MTPOMBINUIEHHOCTB,
MO3HUIIHN Me/ININHA, CeITbCKOe

XO035IUCTBO).

YK OC-1.2 CriocobHOCTD MIPUMEHSTh
CHUCTEMHBI  NOJAXOA  JUId
aHayin3a HH(OPMALMOHHBIX
CUCTEM U  ONTUMH3ALUU
MIpE3CHTALMN.

[1K-23 crocoOHOoCThI0  mpuMeHsTh | [TK-23.1 Croco0OHOCTh BIIAIETH
CHCTEMHBII HOJXO0J U METO/IaMH pellIeHus 3a/1a4 ¢
MaTeMaTHYeCKue METOJbl B MTOMOIIIBIO aTapara
bopmanuzanuu peleHus MaTeMaTHYeCKOro aHaJIn3a
IIPUKIaJHBIX 33124 I1K-23.2 CriocoOHOCTh IPUMEHSTD

THUIIOBBIC ITOAXOABI K
pa3paboTke IpOrpaMMHOTO
oOecrnie4yeHus, UCIOJb3Yys
METOJ] CUCTEMHOT'0 aHAJIN3a;




1.2.B pe3ynbTaTe OCBOCHUS TUCIMIIMHBI Y CTYIEHTOB JOJDKHBI OBITh CHOPMUPOBAHBI:

OTD/TD
(mpu Hanmuuu npodcTaHgapTa)

Konx JTarna
OCBOEHHUA
KOMIICTCHIINN

PesynbraTsl 00y4yeHus

-OIIPpENCIICHUE U IIOHUCK
HOPMAaTUBHO-IIPABOBBIX
OTCUECTBEHHBIX U MEXIYHApOAHBIX
CTaHIApPTOB, WX [PUMEHEHUEM UL
peleHUs NPUKIAJHBIX 33a1a4 B 00jacTu
NKT.

U3BECTHBIX
JOKYMEHTOB,

OIIK-1.1
OI1K-1.2

Ha YpPOBHE 3HAHUI: METOMIbBI
MaTeMaTHYEeCKOTO aHalln3a M aireOphl,
MpPUMEHAEMbIE TPH  MOACITUPOBAHUHU

YHOpaBJICHYCCKUX MIPOIECCOB

Ha YpOBHE YMEHHIl: MPUMEHATH
MaTeMaTH4YeCcKue METO/IbI B
npogecCHOHANIBHON IeATETHLHOCTH

YK OC-1.1
YK OC-1.2

Ha YpOBHE HaBBIKOB:

MHHUMAJIbHBIE HAaBBIKM HPUMEHEHUS
MaTEeMaTHYECKOT0 amnmapara B
npodecCHOHAIBHON AeATETbHOCTH

Ha ypOBHE 3HAHMI: 3HATb OCHOBHBIE
MapagurMbl MHUKpPO-, MAakKpo- u

MCramMupa

Ha YpPOBHE YMEHHUM: IOJb30BaThCS
MOUCKOBBIMH  MH(OPMAIIMOHHBIMU
cucreMamMu B (yHIAaMEHTAIbHBIX
BOIPOCAX €CTECTBO3HAHHS B T OM
qrcjie 1 UHPOPMaTUKU

Ha YpPOBHE HaBBIKOB: 00janarh
HaBBIKAMU CUCTEMHOTO MO/IX0/Ia MPU
MNPOCKTUPOBAHUUN W HUCIOJbB30BaAHUH
MH(GOPMAIIMOHHBIX CHCTEM

-HAYYHO-UCCIICA0BATCIbCKAsA,;

IIPONU3BOJACTBCHHO-TCXHOJIOTNYCCKAA.

[1K-23.1
I1K-23.2

Ha YPOBHE 3HAHUK: 3HATb
TEOPETUYCCKHUEC OCHOBBI U IMPAKTHUICCKUEC

PEKOMEHAAIIUN TI0 IMPOCKTUPOBAHUIO U

paspaboTke nc; OpraHU3aLNI0
npoektupoBanus  UC, OLICHKY
Ka4eCTBEHHbIX M  KOJWYECTBEHHBIX

XapakTepucTuk pazpaboranHon MC.
Ha YPOBHE YMEHHUM: IIPUMEHSITh
THUITOBBIE

MONXOJasl K  pa3paboTke

POrPaMMHOTO obecrieueHus,
HCIIOJIb3Ysl METO/I CHCTEMHOTO aHaJIN3a;

HA YPOBHE HABBIKOB: HHABBIKH
IMMOCTPOCHHA MNPOTpaMMHBIX IIPOJYKTOB
U1 pealu3aluy TUIIOBBIX IPOLELYD
00paboTKn SKOHOMUYECKON
WHPOPMAITIH,

WCTIOB3Y S METOJ

CHUCTCMHOI'O aHaJIn3a,




2. O0beM M MecTO TUCHUILIMHBI B cTpykType OII BO

O0BeM JUCHUILINHBI
O6bvem nuctumuinael B 3E 1 akagemudeckunx/actponomudecknx yacax — 3 3E (108/81 1).
KonuuecTBo akajgeMHYECKUX/aCTPOHOMUYECKUX YacOB, BBIJCICHHBIX Ha KOHTAaKTHYIO paboTy —
16/12 yaca (B T.4. JaeKIL.-8 4., MPaKT.-8 4.);. HA CAMOCTOSATENIBbHYIO paboTy oOyUaromxcs — 56/48
YacoB.

Mecto nucuuninnbl B crpykrype OII BO
Hucuunnuna OT/.04 «KoHuenuu coBpeMEHHOT0 €CTECTBO3HAHUS» OTHOCUTCS K BApUATUBHOM
YacTH AWCIMIUIMH TO BBIOOpPY Y4YeOHOro IutaHa 1o HampasieHuto moarotoBku 09.03.03
[Tpuknannas nHGOpMaTHKA.
JucuunimHa n3ydaercs Ha 2 Kypce B 4 ceMecTpe.
JluctumuimHael onupaercss Ha Oo0OBEM 3HAHWK MIKOJBLHOTO Kypca B 00JAcTH (PU3UKH, XWMHH,
OMOJIOTHH, SKOJIOTUH U Teorpaduu;
Popma NpOMEKYTOUHON aTTECTALUH — IK3aMEH

3. CoaepikaHue U CTPYKTYPa THCHUILITUHBI

O0BeM IUCIUILIMHEL, Yac. dopma
KonraktHas pabora TEKYIIETO
o0OyJaromuxcs ¢ KOHTPOJIS
HanMeHOBAMIE TeM peroaaBareaeMm } ycriesaemo
Ne i/ 10 BUJaM YUEOHBIX 3aHATUHI CTH ,
(pazmenoB) Bcero CP
POMEXYT
a1 |1 m |kep otron
P arTecTaun
u
Pazgen 1. | EcrectBeHHO-Hay4Has 9 1 1 7 I, 0
KapTUHA MHpa
Pasnen 2. | OTHOCUTENBHOCTD 9 1 1 7 I, 0
MPOCTPAHCTBA-
BpEMEHH U
TpaBHTAITHS.
Pasnen 3. | KocMmonornueckas 9 1 1 7 I, 0
9BOJIIOIHS.
Pasgen 4. | KBanTtoBas MexaHHKa 9 1 1 7 1,0, T
Y TIPUHIIATT
HEOMpPeAeIEHHOCTH.
Paznen 5. | TepmoanHamuka u 9 1 1 7 I, O
HeoOpaTUMOCTh
ITPOIIECCOB.
Paznen 6. | YpoBHH 9 1 1 7 I, O
OMOJIOTHYECKUX
CTPYKTYp U
OpraHH3aIys )KUBBIX
CHCTEM.
Pasnen 7. | buonornyeckas 9 1 1 7 I, 0
9BOJIIOIHS.




O0beM TUCIMILIMHBI, Yac. dopma
KonrakTtHas pabora TEKYILEro
o0yyJaromuxcs ¢ KOHTPOJIS
HanMeHOBAMIE TeM mpenofasateneM ycreBaemo
Ne n/mt 110 BUJIAM y4eOHBIX 3aHATHHA CTH ,
(paznenoB) Bcero CP
IPOMEKYT
JI OYHOM
J I13 KCP
P aTTecTanu
u
Paznen 8. | HayuHno-rexHuueckuit 9 1 1 7 1,0, T
porpecc, npoodieMbl
YeJI0BEYECTBA U Iy TH
UX PEHICHHUSI.
[TpomexyTouHas aTTecTanus 36 9K3aMeH
Bcero akajaem./acTpOHOM.YACOB: 108/81 8/6 8/6 56/48 | 36/27

[Ipumeuanue: * — popmbl TEKyIIEro KOHTpOIIs ycneBaemoctu: Aoknaz(sl) (M), onpoc (O), Tect (T).

Coaepxkanue JTHCHHUILVIMHBI
OcHoBHbIE BONIPOCHI M MOJIOKEHN S, PACKPbIBAIOIIIUE
coJepKaHHe TeMbl

Paznen 1. | EctectBeHHOHayuHas | Meragu3uka  aHTHYHOCTH M Harypduiaocodus.
KapTHUHa MUpa. [lepBuuHas cucremaruzanus Hayk o npupoje. Hayunsie
OTKpBITUSL B 310Xy Bo3poxaenus u ¢dopmupoBaHue
€CTECTBEHHOHAYYHOM MEXaHUCTUYECKOW KapTUHBI MHUPA.
[Tonesast popma MaTepuu U yCI0KHEHUE KapTUHBI MUPA.
Mukpomup, Makpo- 51 Meramup. Teopus
OTHOCUTEIIBHOCTH M KBaHTOBasg Teopus. CHCTEMHBIN
MOJIXOJT U CaMOOPIaHMU3aIlsl KaK OCHOBA JUIsl TOHUMaHUS
€IMHCTBA  €CTECTBEHHOHAYYHOIO M  COLMAJIbHO-
rYMaHUTapHOIO 3HaHus. DBosonus U Beenennast.
XapakTepucTUKa HSMIHMPUYECKOW CTaJuU  HAy4YHOTO
uccinenoBanus. HaGmioneHus — nepBUYHBIA HCTOYHHK
nHpopMaLnH. Oco0eHHOCTH ~ AKCIIEPUMEHTAIBLHON
cragun.  W3mepenme —  Kak  JOIOJIHUTENBbHBIN
MHCTPYMEHT  JI000r0  HAay4HOrO  HCCJEI0BaHUS.
Teopernueckas CTaausl. I'unoresa, (haxThlI.
[IpeemcTBeHHOCTD Teopuii. HayuHble mapaurmsl.
Paznen 2. | OTHOCUTENBHOCTD lanuneit, HpIOTOH ¥ NOPUHLOUI OTHOCUTEIHHOCTH.
IIPOCTPAHCTBA- WnepumanbHple  CUCTeMBbl — OTcueTa.  AOGCOIIOTHAs
BpEMEHU U | KOHCTaHTa ckopocTH cBeta. [IpeoOpazosanus ["anumes u
rpaBUTaLUA. Jloperna  ans uMHepuManpHBIX — cucteM.  CBA3b
npocrpanctBa U BpeMeHn B CTO A.DiHmTelHa.
[lonsTE «MHUpPOBBIE JMHUM». OKCIHEPUMEHTAJIbHbIE

Ne i/t HasBanune TeMbl

MOJTBEPKICHUS CTO. I'mmioTesa
CBEPXOTHOCUTEIBHOCTH.
OcobenHocTH TPaBUTAIMOHHOTO ITOJISL.

OKBUBAJICHTHOCTb HHEPTHOM M TATOTEIOIIEH Macc.
[lonsATHE KpHUBHU3HBI POCTPAHCTBA-BpEMEHU. EBKIMI0BA
U HE3BKIUIOBBI reomerpuu. IloHsATHE reone3ndecKkoi
JIMHUU B TPEXMEPHOM IMPOCTPAHCTBE U YETHIPEXMEPHOM




MpOoCTpaHCTBe-BpeMeHH. [loueMy MbI )KMBEM HMEHHO B
YETBIPEXMEPHOM MIPOCTPAHCTBE-BPEMEHHU ?
I'paBuTanmonHoe kpacHoe cMmenieHue. B3auMocBsizb
MPOCTPAHCTBA-BPEMEHH M MaTepUU. AHTUTPABUTAITHSI.
N3mepenue paccTosHUM 10 3Be311 U APYTUX 0OBEKTOB BO
Bceenennoii. CBeToBO# 1o/, aCTPOHOMHYECKAS] €IMHMIIA,
napcek. OmpenencHne aOCOTIOTHOW W OTHOCHUTEIHHON
SIPKOCTH, XUMHYECKOTO COCTaBa, TEMIEPaTyphl U MacChl
3B€3JI. 3aBHCHMOCTH D3BOJIOIUH 3BE3IBI OT MACChl H
XUMUYECKOTO cocTaBa. JKenTele 3BE3/bl, KpacHBIC
TUTAHTBI, Oe€Jble KapJIMKWA, HEUTPOHHBIC 3BE3Ibl U
YyepHble JbIppl. Bocemb CcOCTOSIHMI BemecTBa BO
Bcenennoii.

Paznen 3.

Kocmomornueckas
9BOJJIOIHA.

Pazberanue TaJaKTUK. HecraunonapHocTs,
HU30TPOIHOCTH u OJIHOPOJIHOCTh Bcenennoi.
[IpocTpancTBeHHbIE (OTKpBITAs M 3aMKHYyTasl) MOJAETHU
Bcenennoni. IlepBonHagasibHOE cocTosiHUE BceneHHOM.
[Tonstue cunryisspaoctu. bonsmoit B3peis. Bemectso u
AHTUBEILECTBO. PEIMKTOBOE U3ITydYEHHE.

CoOTHOILIEHHE TUIOTHOCTH BEUIECTBA U  IUIOTHOCTH
sHepruu. Kpurrhueckas IUIOTHOCTP W HalpaBICHUE
oo  Bceenennoit. CoBpemennsie (XXI|  Bek)
acTpo(U3HUECKUE UCCIICOBAHUS O pa30eraHuy rajlakTHK
C YCKOPEHHEM M TMOSBICHHE TEOpUHU OEe3yCIOBHO
pacumpsitonieiicss Bcenennoit.  COOTHOIIEHHE MEXITY
MacCON-3HEpruen peJMKTOBOTO HW3JIyYeHHs, BELIECTBA,
TEMHOM MaTepued W TEMHOW OJHEpPruerd 1o Mepe
pacuupenuss BceneHHon.  ®Du3MYECKUH BakyyM H
agTurpasutaiusa.  llocimenoBaTenbHOCTh  IMOSIBIICHHUS
YeThlpeX THUMOB (PU3NYECKHX B3aUMOJCHCTBUH (T0JIEH).
MUKPO 1 MaKpOIBOJIFOLHSI.

Pasnen 4.

KBaHTOBast MexaHUKa
u IMPUHIUIT
HCOIIPCACIICHHOCTH.

Kimaccuueckass MexaHuka M J€TepMUHU3M. Tpu
ONpEJIEICHUS MOHATHS «BEPOATHOCTH». BEpOATHOCTHBIM
XapakTep  IpPEICKa3aHWW  KBAHTOBOM  MEXAHHUKHU.
ConpspkeHHblE BEIMYMHBI B MHUKpoMmHpe. TOYHOCTH
OnpeeacHus ITUX BEIINYMH. [TpuHIMI
HEONPENEIECHHOCTH. HAEeTEpMUHU3M U CTATHCTHYECKUE
3aKOHBI.

Paznen 5.

HepaBnoBecnas
TEpMOJIMHAMUKA

3aKOH COXpaHEHHUs MMIIyJIbCa, MOMEHTa HMIIYJIbCa,
3aKOH COXpaHEHMsI MOIHOM 3Hepruu. CHMMETpPHUSI U CBA3b
3aKOHOB COXPAaHEHMS CO CBOMCTBAaMHM IPOCTPAHCTBA-
BpeMeHU (OJHOPOAHOCTb M H30TPOMHOCTH). THIIBI
CUMMETPHUU B HEXKUBOU U )KUBOH IIPUPOJIE.

TepMonuHaMyuka — Hayka O IIPEBpPALICHUM SHEPrUU.
[TonsaTne «cucremMa» m «mpouece». COCTOSTHUE CUCTEMBI
U TapaMeTpbl €€ XapaKTepu3ylolue (Temieparypa,
BHYTPEHHSISI DHEPTUs, Teruiora, pabora). Temmeparypa.
¢usnyeckas CyIIHOCTh TeMIIepaTypbl M TNPHUHIHUIIBL €€
U3MEPEHMUS. Puznueckas IKana TeMIeparyp.
AGCOMIOTHBIN HOJIb. CBepxnpoBoIuMOCTb u
CBEpXTEKydecTb. B3auMocBs3b TEIIOTHI W PaOOTHI.
TepmoauHamuueckuil ~ mpouecc.  IlepBwlii  3aK0H




TepMOoAMHAMHUKHU. CBsA3b MEXAY 3aKOHAMHU COXpPaHEHUs
JHEPIUU U BEILECTBA.

[Ipoueccel, Benymue K BbIPAaBHUBAHMIO TEMIIEPATYp.
Bropoii 3akoH TepmoauHaMuku. [lonsTue «oHTpOnUS» U
HEOOPaTUMOCTb BpPEMEHH. TepMmoanHamuueckoe
paBHOBECHE.  3aKpbITBle M OTKPBITBIE  CHUCTEMBI.
Cratuctuueckas mexanuka. OOpaTUMble 1 HEOOpaTUMbIE
IIPOLIECCHI, XAPAKTEPU3YIOLUIUE COCTOSHHE CUCTEMBI.
DK30TEpMUYECKHE M 3HIOTEPMHYECKHE XUMHUUYECKHE
npoueccel. DHTaNbNUA. CKOPOCTh XUMUYECKUX PEaKLIUM.
Peakuuu ropenus.

DJIeMEeHTapHbIN OecTopsIOK. [TosiBnenue
HEpETyJIIPHOCTE B PA3NMUYHBIX TEPMOJUHAMHUYECKHUX
npoueccax. @Pa3oBple IEPEXOAbl M CyNEPIIO3HLIHUA
coctosgsHMil. HecTanoHapHOCTh MPOCTBIX MEXAHUYECKUX
CUCTEM. OHTpPONHA B  OTKPBITBIX CHCTEMax W
HEJIMHEUHOCTh TEPMOJIMHAMUYECKHUX ITPOLIECCOB.
KoonepatuBHble mpouecchl B OTKPBITBIX CHUCTEMaXx.
Cunepreruka. CamoopraHuzanus B  (PU3UUECKHUX,
XUMHYECKHX U OMOJIOrMYECKUX CUCTEMaX.
Heo6xonuMele yciaoBus A caMOOpraHM3alllud CHCTEM.
Teopuss karactpod u »HBomronust cucreMm. llermHas
peakuus W CaMOOpPraHU30BaHHAas  KPUTHUYHOCTb.
budypxkaruu. IIpornozupoBanue COCTOSIHUS
KPUTUYHOCTEN B 3aBUCUMOCTHU OT UIYMOB MEPLIAHUSI.

Pazgen 6.

YpoBHU
OMOJIOrTYECKHUX
CTPYKTYp u
OpraHu3aIys KUBbIX
CHCTEM.

Kinerounslii ypoBeHb opranuzanuu. OCHOBHBIE KJIacChl
KJIICTOYHBIX XMMHYECKMX BEIIECTB M HX CTPYKTypa.
CnoxHas TNPOCTPAaHCTBEHHAs CTPYKTypa OEIKOBBIX
BELIECTB. OJIEMEHTapHbI cocTtaB OenkoB. DyHKUIUU
OEITKOBBIX BEILECTB. OnTnueckas AKTUBHOCTD
OpraHWYECKUX  MOJIEKYyJ. [3ydyeHne  XMMHUYECKOro
cocTaBa spa JBKAapUOTOB U OTKPBITHE HYKIEHHOBBIX
kucinot. JJHK u PHK. be3bsnepHble KIETKH U BUPYCHI.
IIpocTpaHCcTBEHHast CTPYKTypa HYKJICHMHOBBIX KHUCIOT.
ITocnenosarensHocTs HykneorugoB B JHK u PHK.
KoMmiieMeHTapHOCT NypUHOBBIX W MUPUMHIMHOBBIX
HyKjJaeoTuaoB. I'eHbl kak ywactku Mmosekyiasl JIHK.
Konons! (tpumiiersl). I'eneTndeckuit kog. XpoMOCOMBI.
I'enom. 'enotun. MexaHu3Mbl U3MEHYMBOCTH (MyTallMu
u pexomOunaruu). KimonupoBanue. OHTOTC€HETHUECKHI

(opraHM3MeHHBI) YPOBEHB. Knerounas
mubdepeHmanus U cUMOMO3.  ABTOTpodsl U
reTepoTpOdBhI.

[lonmysAMOHHBIA ~ ypOBEHb  Kak T€HETUYECKU
HEOJTHOPOIHAs COBOKYITHOCTh. bHolieHo3 (coo01ecTBo).
buoreornenos (axocucTeMa). buocdepa KaK

COBOKYITHOCTbH 6I/IOI_ICHO3OB.

Paznen 7.

buomgornueckas
3BOJIIOIHSL.

HacaeacTBeHHOCTh M U3BMEHUHMBOCTh KaK HCOTHEMIIEMEIS
CBOMCTBA XUBOTO. MHIMBUAYaIbHAS W HEONPEAEICHHAS
W3MEHYUBOCTh. [IpHHIIMII  ecTecTBEHHOTro  OTOOpA.
BuyrpuBumoBas u  MexBugoBas ~ Ooppba  3a
cymectBoBaHue. KOHKypeHIIMS W COTPYJIHUYECTBO.




CoBpemeHHbIE IPEJICTaBICHUS 0 (axTopax
HBOJIIOLIMOHHOIO  IIpOLecca: MYTAalMOHHBIA IIPOLECC,
MOTYJIAUMOHHBIE  BOJHBI, 00OCOOJNEHHOCTh  TPYIIIIBI
OpPraHU3MOB, €CTECTBEHHBIM OTOOp — IBHXKYIUas Cuia
9BOJIIOLIUH.

MuKpo3BOIIOIUSA — DBOJIOLUSA NONYJSLMA W BHUIOB.
MaxkposBoronys — 3BOJIOLUS TAKCOHOB HAJBUIOBOIO
ypoBHs. MeToabl HaOMIIONEHHUs 3a MaKpO3BOJIIOLUEH.
CocTosiHHE OKpY’KaloIleld cpeabl U TEMIbl 3BOJIIOLUU
KHU3HEHHbIX ¢opm Ha 3emse. Kartactpoduueckue
coObITUSS M u3MeHeHHMs  kiaumara.  [IpoGiema
HEIPEPBIBHOCTU MAJICOHTOJIOTUYECKON  JIETOIUCH.
IIpepsIBUCTBIN XapaKTep pacHpOCTPAHEHUS KUBOTHBIX U
pacTeHui Ha 3eMHOM mape. OCHOBHBIE 3aKOHOMEPHOCTH
MakposBotonun. [TonsaTrue 6uonoruyeckoro nporpecca.
[Tapamerpsl, XapaKTepU3yoIue JUHAMHYECKHE
MPOIECCHl B MOMYJISIIHSIX U COOOIIECTBaX (YMCICHHOCTD,
BO3pPACTHOM COCTaB, CMEPTHOCTb, UCTOYHUKU HUTAHUS).
Paznuunbple TUIBI B3aMMOOTHOLIEHUMH B OMOIIEHO3aX:
KOHKYPEHLIMSI-COCYLIIECTBOBAHUE, XUIIHUK-KEPTBA,
cuMmOuno3. BiausHue napazuTusmMa M HOJOBBIX Pa3IMunit
Ha JAMHAMUKY 3BOJIIOLIMU OMOLIEHO30B.

Pa3znen 8. | Hayuno- Hay4Ho-TexHn4eckuii mporpecc u NpupoaHbIe peECypChI.
TEXHUYECKUN OtpunarenbHble IIOCJIEACTBUS HEBEPHBIX
nporpecc, MpoOJIeMbl | TIPEACTABICHUH HW  HEUCUEPIIAEMOCTH  MPHPOJIHBIX
4eJI0BEYECTBA U ITyTH | PECYPCOB u Oecripe1esIbHbIX BO3MOXHOCTSIX
WX PEIICHUS. CaMOOYMUIEHUST  NPUPOAHOM  CpEIBbI. [Ipobrema

obecrieyeHust sKoJioruueckoi 6e3onacHoctu. IlpobGiema
O0OppOBI  C PpPAAMOAKTHBHBIM  3arpsS3HEHUEM  CpPEIbl
obutanus. IIpobGnema  orcytcTBHs 3 (deKTUBHOU
3aKOHOJATENbHON OCHOBBI. [Icuxonorus dyenoBeka u

MIPUYUHBI COBPEMEHHOTO KpH3HCa. [TpoGnema
pEryJIMPOBaHMS POCTA HACCTICHUSI.
OtcyTcTBUE TCONOJIUTUYCCKON MIPOTPaMMBI

HKOJIOTUYECKOT0 BbDKMBaHMS. YesnoBeueckoe OOIIECTBO
KaKk HEpPAaBHOBECHAs OTKpbITasg cHcTeMa. BO3MOXHOCTH
COBEPILECHCTBOBAHUSA CHUCTEMBI YE€pPE3 COIIACOBAHHOCTH
COBMECTHBIX yCUIun pu TapMOHUYHOM
B3aUMOJCHCTBUU IIPUPOJBL, YEIIOBEKA U TEXHUKHU.

4. MarepuaJjbl TEKYIIero KOHTPOJIA yCIeBaeMOCTH 00ydaommxcst 1 (poH/
OLIEHOYHBIX CPeACTB MPOMeKYTOYHOI aTTecTALMHU M0 AUCUHUILIMHE

4.1. ®opmMbl 1 MEeTOAbI TEKYIET0 KOHTPOJISI YCIIEBAEMOCTH.

4.1.1. B xome peanmuzanuu AUCUUIUIMHBI «KOHUENIIMM COBPEMEHHOIO €CTECTBO3HAHUS»
WCTIOJIB3YIOTCS CIIEAYIOIINE METO/IBI TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH 00YYAIOIIUXCSI:

Tewma (pazgen) | MeTobl TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH

Paznen 1 I[OKH&I[LI C HpCSCHTaHI/Ieﬁ, OpoC HAa NPAKTUICCKOM 3aHATUH, OTUCITYT

Pa3nen 2 JlokJtazipl ¢ mpe3eHTanuen, Onpoc Ha MPAKTUYECKOM 3aHATHH, JUCITYT

Paznen 3 I[OKH&I[LI C HpCSCHTaHI/Ieﬁ, OpoC HAa NPAKTUICCKOM 3aHATUH, JUCITYT




Tewma (pazaen) MeTo/1bl TEKYILIET0 KOHTPOJISI YCIIEBAEMOCTH

Pa3nen 4 JlokJiazpl ¢ mpe3eHTanuen, onpoc Ha MPAaKTUYECKOM 3aHIATHH, JUCITYT
Pazpen 5 Jloknazpl ¢ mpe3eHTanuen, Onpoc Ha MPAKTUYECKOM 3aHATHH, JUCITYT
Paznen 6 JlokJiajipl ¢ mpe3eHTaluel, Onpoc Ha MPAaKTUYECKOM 3aHITHH, JUCITYT
Pazpen 7 Jloknazpl ¢ mpe3eHTanuen, Onpoc Ha MPAKTUYECKOM 3aHATHH, JUCITYT
Paznen 8 JlokJiajipl ¢ mpe3eHTaluel, onpoc Ha MPaKTUYECKOM 3aHSITHH, JUCITYT

4.1.2. Dx3aMeH npoBOAUTCS B (popMe YCTHOTO OTBETa Ha OuieThI (1o 2 Bompoca B Ousere).

4.2. MaTtepuaJjibl TeKyLero KOHTPOJIsl YCIIeBaeMOCTH 00y4YaloInXCs

Texymuil KOHTPOJIb yCIIEBAEMOCTH OCYILECTBISIETCS. HEMPEPBIBHO, HA MMPOTSYKEHUU BCETO
Kypca. [Ipexnae Bcero, 3T0 yCTHBIM OIPOC MO XOAY JIEKLHHU, BBINOJIHSAEMBIN I ONEpaTUBHOU
aKTUBU3AI[MM BHUMaHMs OOyYalONIMXCSl M OLIEHKM UX ypoBHS Bocnpustus. [lommumo storo,
KOHTPOJIb CAMOCTOSATENIBHONH pPabOTHl O0YyYaroIMXcs OCYIIECTBISETCS TPH OHpoce Ha
IIPAKTUYECKUX 3aHATUAX, JOKJIALAX C IPE3CHTALUEH.

Bonpocwt 0na noozomosku obyuarouuxca K npakmuiecKum 3aHAmuIm
Pasnen 1. EcrecTBeHHOHAy4YHasi KADTHHA MHpA.
1. Kparkas uctopusi eCTECTBO3HAHUS
2. llpeacraBneHusi 0 MPOCTPAHCTBE, BPEMEHH, MATEPUU U JIBHIKEHUU C TOUKHU 3PCHUS
KJIACCUYECKOH (PU3UKHU
3. MexaHucTtrueckas KapTuHa MHpa
4. Hay4Hblii METOJ MMO3HAHUS

Pa3nes 2. OTHOCHTEJBLHOCTD NPOCTPAHCTBA-BPEMEHH U IPaBUTALHS.
1. Tlpunmun otHocutenbHOCTU ['anunes-HploToOHA M MHEpLIMATbHBIE CUCTEMbI OTCUETa
2. Tlpenmnoceuiky K MOSBICHUIO CIIEIMATBHON TEOPHH OTHOCHTEIBHOCTH A.DHHINTEHHA.
OTHOCHTENBHOCTH BPEMEHH.
3. KpuBuzna npoctpancTBa-BpeMeHH. [I[puMepbl OTpUIIATEIbHON U TIOJI0KHUTEITHHON
KPUBU3HBI.

4. Otanyuie CWIbI MPUTSHKEHUS OT TPABUTAIMOHHOTO MOJsl. AHTUTPAaBUTALIHS.
5. Heomnpenen€HHOCTH B 0011I€H TEOPUU OTHOCUTEIHLHOCTH
6. CBs3b MEKIY MacCO, TPOCTPAHCTBOM M BpEMEHEM

Pazgen 3. Kocmosoruueckas 3B0/1100HsA.

Hecraunonapaocts Beenennoit u OTO.

N3mepenne paccTosiHuil Bo BeenenHoi.

bonbmoii B3peIB U ropsiyas Beenennast.

UYeTtsipe THna B3auMoieicTBUiA. EquHas Teopus moss.
Mukpo, - Makpo, U Mera CTpykrypa BceeneHHo.

W3 gero cocTosT 3BE3bI U MEXK3BE3THOE IPOCTPAHCTBO.
XapaKTepUCTUKU 3BE3]] U UX IBOIIOLIUS.

Yepusble apipbl. PaHTACTHKA U PEATBHOCTD.

TemHast MaTepust U TEMHasl DHEPTHS — 4TO 3TO?

CoNoOAEWNE

Pa3znen 4. KBanToBasi MexaHMKa U NPUHIUII HeONpPeaeJIeHHOCTH.
1. AtomHas u cy6aToMHasi CTpyKTypa MUKpOMHpA.
2. PeanbHbIe U BUPTyalbHBIE YaCTUIBI MaTepuu. X cBoiiCTBa.




3.
4.
S.

IlousTue xBanTa. BepOHTHOCTHOC OITMCaHHUEC NBHUXKXCHU S CY6aTOMHI)IX YacCTHII.
HpI/IHI_II/IH HCOMPCACICHHOCTHU U JOTTOJIHUTCIIBHOCTHU.
CraTucTrdecKre 3aKOHEI. 3aKOHOMepHOCTI/I n CHy‘I&ﬁHOCTH.

Paznen S. HepaBHoBecHasi TEpMOIUHAMHUKA.

1.

Nk WN

TepMoauHAMUKA U TIOHSITHE CUCTEMBI.

OCHOBHBIEC TEPMOANHAMUYECKUE MTAPAMETPBI.

AOGComoTHBIN HOJb. CBEPXIPOBOIUMOCTD U CBEPXTEKYUECTb.
TepmonnHaMu4ecKue 3aKOHBI.

TepMoauHaMUYecKOe paBHOBECHUE, SHTPOIIUS U BPEMSL.

Xaoc n nopsagok. CaMoopraHu3aiysi 1 CHHEpreTHKa.
HepaBHOBECHOCTD U BOIIOLUS CUCTEM.

Herautponus u nHpopManms.

Pa3znesn 6. YpoBHU OMOJI0THYECKHUX CTPYKTYP M OPraHU3AMUSA KUBBIX CHCTEM.

1.

2
3.
4.
5

DJIEMEHTHBIE U MOJICKYJIAPHBIC OCHOBBI O€ENIKOB U HYKJICUHOBBIX KHCJIOT.
[pescTaBUTEIN BHEKIETOYHBIX M JOOPTAaHU3MEHHBIX JKUBBIX CHCTEM.

OnToreHes u GUIOTeHE3.

OpraHu3MEHHBIH U HAJJOPTaHU3MEHHBIC YPOBHH KHBBIX CUCTEM.

HI/IIIIGBI)IG CBA3U U YA3BUMOCTD KMBBIX CUCTCM Pa3HOTO YPOBHA OPraHM30BaHHOCTH.

Paznen 7. buojiornyeckas 3BOJIIOMA.

1.

2.

&

Teopust 3BOJIIOIMY KUBBIX OPraHU3MOB B MpeacTaBieHun Y.J[apBuHa U COBpeMEHHBIC
BO33pPCHUSL.

CucrtemMaTiKa U TAKCOHOMUS KUBBIX OPraHU3MOB. [IoHsATHE BH/Ia )KUBBIX OPTraHU3MOB.
MuKpo 1 MakpO3BOJIOIUS — OCHOBA CHHTETHYECKON TCOPHH SBOJTIOIIHH.
Heo1H03HAYHOCTH OMOJIOTHYECKOT0 Mporpecca.

Hampasiienust 60ps0bI 3a CYIIIECTBOBAHKE KaK Pa3HOBHIHOCTH €CTECTBEHHOTO 0TOOpA.
Cenexuys, KIOHUPOBAHNUE U TPAHCTEHE3 — HHCTPYMEHTHI OJTY4YeHHUS HOBBIX (hOpM
JKHUBBIX OpFaHI/I3MOB.

Jlunamudeckre OMOJOTUYECKHE CUCTEMBI U OCHOBHBIE B3aMMOICHCTBUS, OMIPEIEISIOIIIE
SBOJIIOILIMIO OHOIICHO30B.

Pa3nes 8. Hayuno-Trexunueckuii nporpecc, npodJjieMbl 4eJ10Be4ecTBa U MyTH UX PeLIeHus.

1.

2.
3.
4

HayuHo-TexHMueckuii mporpecc u npoOieMbl 4YeJI0BEYeCTBA.

['moGanbHas reonoauTUKa U IPUPOIHBIE PECYPCHI.

B03MO0XHO 11 rapMOHMYHOE B3aUMOJIEHCTBUE YETI0BEKA, TEXHUKHU U IIPUPOABI?
IIporHo3 Ha BBIKMBAaHHUE YEIIOBEUECTBA.

4.3. OueHo4HbIe CpeAcTBA I IPOMEKYTOYHOM aTTecTaluu

4.3.1. ®opmupyeMble KOMIETEHIIHHI

Kon HaumenoBanue Kon HaumenoBanue JTana
KOMIIETEHIINH | KOMITETCHIINA JTamna OCBOCHHS KOMIICTECHITIH
OCBOCHHS
KOMIICTEHITHH
OIIK-1 CrniocobeH npuMeHsITh OIIK-1.1 CriocoOHOCTh  OMpeAenuTh
€CTeCTBEHHOHAYYHBIEC U OCHOBHEIE KaTeropuu
o0IIenH)KeHEpHbIE 3HAHUS, HOPMAaTHBHO-TIPABOBBIX
METOBI MATEMaTHYECKOTO JIOKYMEHTOB M CTaHIapPTOB
aHaJIM3a U MOJICIIMPOBAHMUS,
TEOPETHYECKOTO U




AKCIIEPUMEHTAILHOTO OIIK-1.2 CrniocobHOCTD IPUMEHUTH

HCCIIEIOBAHUS B BbIOpaHHbIe AaHHBIC U3 HITA

npoeccuOHaTBLHON U CTaHJApTOB B pEIICHUH

IEATeIbHOCTH; HPUKITAIHBIX 3amaq B
obmactu UKT

YK OC-1 CrnocobHOCTh npumensaTs | YK OC-1.1 CriocoOHOCTh  HUCHOJIB30BAThH
KPUTHYECKHHA aHaJM3 3HaHUS B €CTECTBO3HAHHH
UHPOpPMAIIMM ¥ CHUCTEMHBIH TSt allalTHPOBAHUS
MOJXOA Ul PEUIeHUs 3aaady MIpEe3eHTaIHI
00OCHOBaHHSI  COOCTBEHHOIA MH()OPMAIIMOHHBIX ~ CHUCTEM
rpakIaHCKON " 0 OTpacisiM MPUMEHEHHS
MHPOBO33PEHYECKON (TPOMBIIIIIIEHHOCTb,
MO3UIIUN Me/IMLIMHA, CeIIbCKOe

X0351CTBO).

YK OC-1.2 CnocoGHOCTh MIPUMEHSTH
CHUCTEMHBIH  TOIXOA  JUIA
aHanM3a HMHQPOPMAMOHHBIX
CHCTEM W  ONTUMH3AIHNU
Mpe3eHTalUM.

[1K-23 cnocoOHOCThIO  mpuMeHsTH | [TK-23.1 CnocoOHOCTh BIa/ETh
CHCTEMHBIN HOIXO[T U METOJaMH PeIIeHHs 33/1a4 C
MaTeMaTHYeCKUe METOJbl B TIOMOIIIBIO arrapara
bopmanuzanum penieHus MaTeMaTHYECKOTr0 aHaIn3a
NpUKIAIHBIX 3a1a4 [1K-23.2 CnocoO6HOCTh MPUMEHSITh

THITOBBIE ITOJIXO/IBI K
pa3zpaboTKe MPOrpaMMHOTO
o0ecreyeHus1, UCII0Ib3Ys
METOJ CHCTEMHOTO aHAJIN3a;

4.3.2. TunoBble OIIEHOYHBIE CPEJCTBA

[IpoMexyTOUHBII KOHTPOJIb MPOBOAUTCA B (opMe HK3aMeHa U

YCTHBIﬁ OTBCT Ha BOIPOCHI 11O 6I/IJIeTy.

IIpEeAYCMaTPUBAET

Kon wu wHaumeHoBaHue
OCBOEHUS KOMIIETEHIINU

oTara

Pesynbrarel 00yueHus

Or1ieHO4YHOE
CPEICTBO

YK OC-1.1

YKOC1.2

CrrocoOHOCTB HCIIO0IL30BaTh
3HAHUS B CCTECTBO3HAHMH IS
aJIaHTI/IpOBaHI/IH HpeSGHTaHI/Iﬁ
WH(MOPMAIIMOHHBIX  CHCTEM  TIO
OTpacisiM MIPUMCHCHUS
(MIPOMBITIIIEHHOCTh, ~ MEAUIINHA,
CEJIbCKOE XO3SIHCTBO).
Crioco6HOCTD IPUMEHSTh
CHUCTEMHBLIA ITOAXOM UIS aHaju3a
WHOOPMALIMOHHBIX  CHUCTEM H
OIITUMMU3AIINN npe3eHTau1/H71.

Ha YpOBHE 3HAHUI: 3HaTh METOI0JIOTHIO
€CTECTBEHHOHAYYHOTO IMO3HAHMS,
TPUHIAITBL TEOPETUYECKOTO
MOJICIUPOBAaHUST ~ OOBEKTOB B
MpOoPECCHOHAIBHON ~ JIEATETLHOCTH |
IPOBOJUTH MPE3EHTALNIO B JOCTYITHOM
¥ UTHPOPMATHUBHOM BHJIE

YCTHBIN OITPOC

Ha YpPOBHE YMEHHMH: OCYILIECTBIATH
MOMCK MHPOPMAIINH C UCTIOJIB30BaHUEM
PaznuuHbIx nH(pOpMAIIMOHHO-
MOMCKOBBIX CHCTEM, HEOOXOIUMOM st
YCHEIHOI0 U3yUYEHUsl JTUCUUIUIMHBI

YCTHBIN OIIPOC

Ha YPOBHE HaBBIKOB: BJIAJCTH
HaBbIKaMH MPAKTUICCKOT' O
HCITIOJIb30BaHUA

YCTHBIN OITPOC




WH(OPMAIIMOHHBIX TEXHOJIOTHH IS
pEIICHUs M aHAJIN3a OTPACJIEBBIX 3a7a4

OIIK-1.1 CnocoOHOCTh
OIPEICIIUTh OCHOBHBIC KAaTETOPHH
HOPMAaTHBHO-TIPABOBBIX
JIOKYMEHTOB U CTaH/IapTOB
OIIK-1.2 CnocoOHOCTh
IMPUMEHHUTh BbIOpaHHBIC JIAHHBIC
3 HIIA wu crangaproB B
pCIICHUH TPUKIAJAHBIX 3a71a4 B
oomactu UKT

Ha YpPOBHE 3HAaHMI:  METOJIbI
MaTeMaTHYeCKOro aHajin3a M ainreOpsl,
IpUMEHsIEMBbIE npu MOJICJIUPOBaHUN

YHOpaBJICHYECKUX MIPOIECCOB

YCTHBIN OIIPOC

Ha YPOBHC YMGHHﬁZ MMPUMCHSTDH

MaTeMaTUYCCKUC MCTOIbI B

po(heCCUOHATBHOMN NCATEIbHOCTH

YCTHBIN OITPOC

Ha YPOBHC HABBIKOB: MUHHNMAJIbHBIC
HaBbIKM IIPUMEHCHHA MaTEMaTHYCCKOI'O

YCTHBIN OITPOC

I1K-23.1 CnocoOHOCTh
BJIQJIETh  MCTOJAMH  PEIICHHUS
3aa4 ¢ IIOMOIIBIO  armapara
MaTeMaTHYECKOro aHajau3a
I1K-23.2 CnocoOHOCTh
IMPUMEHSTh THUIIOBBIC MOAXOABI K
pa3paboTke MIPOTPaMMHOTO

06ecnequI/m, HCIIOJIB3YA MCETOJ
CHCTCMHOI'O aHaJIM3a,

anmapara B npoQecCHOHaNbHOM
JEATENEHOCTH
Ha  YpPOBHE  3HAaHMH:  3HATh | YCTHBIA OIPOC

TEOPEeTUYECKHE OCHOBBI M IPaKTHYECKHE
PEKOMEHIAIMM 10 HPOCKTUPOBAHHUIO H

pa3paboTke HNC; OpraHU3alMI0
IIPOEKTUPOBAHMSL uc, OLICHKY
Ka4yeCTBEHHbIX U KOJINYECTBEHHBIX

XapakTepucTuk pazpadorannoi MC.

Ha YpOBHE YMECHHUU:
TUIIOBBIE

IPUMEHSTH
MOmXoasl K pa3paboTke
MPOTPaMMHOTO  00ECTICUEHUsI, HCIONb3Ys

MCTOJ CUCTCMHOI'O aHAJIN3a,

YCTHBIN OIIPOC

Ha YpPOBHE HAaBBIKOB: HHAaBBIKU
IIOCTPOEHUS IIPOrPAMMHBIX IPOAYKTOB JUIS
HpOUEAYp

00pabOTKM 3KOHOMHUYECKOW WH(OPMAIUH,

peaim3anuu THUIIOBBIX

HCIIOJIB3Yd METOA CUCTCMHOI'O aHAJIN34a,

YCTHBIN OITPOC

IlepeyeHb BONPOCOB K IK3aMEHY:
1. Yro mpencrasisetr coboit kapTuHa Mupa? MexaHucTuyeckasi KapTHHA MUpa U ee Hay4dHast

OCHOBA.

2. OcoOeHHOCTH PEBOIOIMYU ecTecTBO3HaHUs B KoHIe X 1X — Haganme XX Beka. Kak
M3MEHUJINCH B3TJIAIbI Ha IPUPOJY B CBSI3U C HCCIEAOBAHUEM DIIEKTPOMATHUTHBIX

ABJIEHUN U MUKpomupa?

3. B uewm 3akimrouaeTcss CHCTEMHBIH B3TJIA0 HaA MI/Ip? HpI/IHHI/IHH HAay4YHOT'0O METOZa ITO3HAHUA

MIPUPOJIBI.

4. Yrto HOBOTO BHOCHUT CHelHalibHas Teopusi otHocuteabHocTH (CTO) B peskHUN TPUHIIUTL
OTHOCUTEIIBHOCTH KJlaccuueckon Mexanuku? HoBast MupoBasi KOHCTaHTa U
AKCIEPUMEHTAIBHOE ONPEICIICHUE €€ BETUYNHBI.

5. Kak n3meHs0TCs BeTMYUHBI TJIABHBIX TTAPAMETPOB, XapaKTEPHU3YIONTUE IBUKCHUE
00BeKTa B ABMKYIIMXCS U TIOKOSAIINXCSA WHEPIHUATBHBIX cUcTeMax? DKCIEPUMEHTAIbHOE
noaTeepkaeHne BeiBoA0oB CTO. B3anMocCBs3b MacChl ¥ SHEPTUU.

6. Kakue npu3Haku MO3BOJIAIOT OTJIMYATh TPABUTAIIMOHHOE TIOJIE OT APYTUX (PUINIECKUX
noJie? DKBUBAJIEHTHOCTh MHEPTHOM M TSKEIION Macc.

7. Ha3oBuTe OTIMYHUS TPEXMEPHOTO MPOCTPAHCTBA OT YeThIpeXMepHOro. OObICHUTE
MOHATHE «KPUBHU3HA MPOCTPAHCTBA-BPEMEHWY. | '€0/1e3nYeCKHe JINHUU B TPEX- U
YETBIPEXMEPHOM IIPOCTPAHCTBE.

8. laiiTe ompejeneHune, MOKa3bIBAIOIIEE B3aUMOCBS3b TPOCTPAHCTBA-BPEMEHHU M MATEPHH.
DKCcTepuMEHTAIbHOE MTOATBEPKACHHUE BBIBOIBI 001Iel Teopuu oTHocutenbHOoCTH (OTO).




9. Cospemennas kocmouiorust 1 OTO. Uto Takoe KpaCHOE CMEIIEHNE B CIIEKTPaxX TaJIaKTHK?
[Tepeuncnure 1 0OBSCHUTE TIABHBIC XapAaKTEPUCTHUKU COBPEMEHHOTO COCTOSHUS
Bcenennoii.

10. Kakue Moienu 3BOJIOIUH BeelleHHo# npeaararoTcesi COBpeMEHHON acTpOPU3NKON?
Kakne KOMIIOHEHTHI ONpeAeIAoT INIOTHOCTh MaTepuu Bo Beenennoit? Uto takoe
«CHUHTYJIIPHOCTB»?

11. OnumunTe cTaHgaApTHYIO MOJIeNb dBomoK Beenennoii. [IpuBeaure nokasarenscTBa
ropsiuero NpoucxoxacHus BeeneHHon u bonbiioro B3psiBa.

12. TToxaxuTe B3aUMOCBSI3b MEXKIY (PU3NICCKUMH B3aUMOACHCTBUSAMH (ITOJISIMH)
BO3HUKHOBEHUEM MHUKpPO-, MAKpO- U M€ra- MUpPOB.

13. OnuminTe raaBHbIE MOMEHTHI, XapaKTepU3YIOILIUe NMPeAONOTHYECKYI0, OMOIOTHYECKYIO U
HKOJIOTMUYECKYIO IBOJIIOLINH.

14. B xakux eAMHULIAX OMPEENISIIOT PACCTOSHUS 10 3Be3/] U rayiakTuk? Kakumu
napaMeTpamMy OIUCBIBAETCSA COCTOSIHUE 3B€3117

15. Kak MOTyT 3BOJIOIIMOHUPOBATH 3BE3/Ibl, U UTO OMPEEIISIET KOHEUHYIO CTaJNI0 X
’BOJIFOLIUN?

16. Kakue cocrosiHus BemiecTBa Bo BeenenHoit Bl 3HaeTe? J{aiiTe KpaTkyro XapakTepUCTUKY
Ka)KJ0r0 COCTOSIHUS.

17. Kakue siBneHUs! JEMOHCTPUPYIOT BOJTHOBBIE U KOPITYCKYJISIPHBIE CBOMCTBA
MHUKpOo0OBeKTOB? UTO Takoe POTOHBI?

18. Yto Takoe MpUHIUI HEONPEEICHHOCTH U MIPUHIIUII JOTIOJHUTEIHLHOCTH B KBAHTOBOU
MexaHuke? Kak uHTepripeTupyercs JeTEpMUHU3M U UHAETEPMUHU3M COBPEMEHHON
HayKou?

19. Yro xapakTepusyeT BEpOSATHOCTh, U YeM OTJIIMYAIOTCS YHUBEPCAIbHBIE 3aKOHBI OT
CTAaTUCTUYECKUX?

20. OnummTe 3aKOHBI COXPAHEHUS BEIMYHH, XapaKTEPU3YIOLINX BPAIIAIONINE CHCTEMBI.
KakoBa cBA3b 3TUX 3aKOHOB CO CBOMCTBaMU IIPOCTPAHCTBA U BPEMEHU?

21. Kakuie THITBI CHMMETPHH B HEXXUBOW U KUBOU MTPUPOJIC BEI 3HaeTe?

22. Onpenienure MOHATHS: CUCTEMA, ITPOLIECC, TEMIIEPATypa, TEIUIOBasi SHEPTUsl, BHYTPEHHSIS
sHeprus u padota. [IepBblii 3aKOH TEPMOIMHAMUKH.

23. Uem oTnmnuaroTcs TemnepaTypHble mkansl @apeHredT u Llenbcus oT Gu3nueckoi mKasl
temriepatyp? Kakue sBienust HabIt01at0TCsl BOIM3U TEMITepaTypbl a0COTIOTHOTO HYJISI?

24. JlaiiTe onpeneneHue BTOPOro 3aK0Ha TepMoAMHaMuKU. Kakue npoueccsl BeyT K
BbIPaBHUBAHUIO TeMIiiepatyp? UTo Takoe TepMOAMHAMHYECKOE paBHOBECHE?

25. Yto Takoe «aHTponus»? JlaiiTe XxapakTepUCTHKY 3aKPBITHIX U OTKPBITHIX cucTeM. Kak
MO3KHO OIIPENIEIUTh BpeMs CYLIECTBOBAHMSI CUCTEMBI U UTO TAKOE «CTPENIa» BpeMEeHU?

26. Kakue pakTopsl BIUSIOT HA CKOPOCTh MPOTEKaHUsI XUMHUUYECKUX peakuuii? [loscHure
MOHSTHUSI XUMHUYECKOT'0 PABHOBECHUS U IIEMHON PEaKIMU U IPUBEIUTE PUMEPBI.

27. TlosicHUTE TPUHIIMII HJIEMEHTAPHOTO OECIopsIKa B MOJIEKYISIPHO-KMHETHYECKON TEOPUH.
KakoBa npuurHa nosiBIeHUs HEPETYIIPHOCTEN B TEPMOIUHAMUYECKUX TTpolieccax?

28. JlaiiTe nmoHATHE TUHAMUYECKOT0 Xaoca 1 (pa3oBoro npoctpaHcTa. OnpenenuTe NOHATHE
«KaTacTpo(bl» U YKaKUTE Ha CBA3b TEOPUU KaTacTpo(d ¢ camoopraHu3anueil.

29. KakoBa B3aMMOCBSI3b MEXKIYy CAMOOPTaHU3YIOLIEHCS KpUTUYHOCTBIO M ITYMOM
MepuaHus?

30. Ilepeuncnure HEOOXOMMBIE YCIOBHS JUIs Hayaa mpolecca caMoOpraHu3aliH.

31. Ha3oBuTe YpOBHU OpraHU3aIMU )KUBBIX CTPYKTYD. [lepeuncinte OCHOBHBIE KIIacChI
OpPraHMYECKUX BEIIECTB KUBBIX KIETOK.

32. Pacckaxxute 00 DIIEMEHTaPHOM COCTaBe OEIKOB M HYKJIEMHOBBIX KHCIIOT. KakoBa nx
IIPOCTPAHCTBEHHAs CTPYKTypa?

33. Yto TaKoe «TPUILIET», TCHETHYCCKHUIA KO, TCHOM U Te€HOTHI?

34. Kakue MoryT ObITh MEXaHU3Mbl H3MEHEHUS HAacIeICTBeHHOM nHpopmarmu? Uto Takoe
KJIOHUPOBaHHE?



35. UTo Takoe OHTOTEHETUYECKHI YPOBEHBb OpraHU3aIMK )KUBOT0? Kakue CyecTByOT THITBI
KJICTOYHOM OpraHM3aluy U KaK MOTJIM BOZHUKHYTh MHOTOKJIETOUHBIE OPTaHU3MBbI?
Tpoduueckas aquddepeHnnanus OpraHu3MOB.

36. Ilepeuncnure HAJOPraHN3MEHHBIE KUBBIE CUCTEMBI M MOSICHUTE UX TJIaBHbIC
cocrasisirone. Kakas posb Tpopuueckux OTHOILEHUH B (yHKIIMOHUPOBAHUU
HOIY AU 1 OUOIIEHO30B?

37. CpaBHUTE NPUHILIMIIBI SBOJIIOLUH KUBBIX cucteM Y.J[apBrHA U COBpEMEHHbIE
npeCTaBiIeHUs 0 (PaKTOpax IBOIIOIHIH.

38. UTo Takoe CUHTeTHUYECKasi TEOPUs 3BOJIOLMHU M KaK MOXKHO ITPOHAOII0AATh 3a
MakposBoJronuei? OCHOBHBIE MpaBUiia MaKpo3BOIIONHU. [ToHATHE OMOIOTHYECKOTO
nporpecca.

39. Ilytu Tpanchopmaiiu SHEprUun )KUBBIMH Oprann3Mamiu. [lonsarue OMoTH4YEeCKOTo
KpyroBopota. YTo Takoe cykueccust 6MoLeH030B?

40. Kakumu QaxTopaMu orpeaenseTcs JMHaMAKa IPoIeccoB B OnocucreMax?

41. XapakTtepu3syiiTe pa3InyHble THIIbI B3AUMOOTHOLIEHUH B OMYJISALMIX U OMOLIEHO3aX.
IIpuBenuTe npuUMEpPHI ITUX B3aUMOOTHOILLICHHM.

42. Kakue Ouorndeckue (pakTopsl BIUAIOT HA JUHAMUKY 3BOJIFOLIMOHHOTO ITpolecca B
HOMYJISIIUAX U cooO1ecTBax?

43. O0BsicHUTE CBSI3b HAYYHO-TEXHUYECKOI'O IIporpecca ¢ U3BMEHEHUEM COCTOSHUS
OKPYXaIOIIEH Cpeabl.

44, KakoBbl OCHOBHbIE TPUUYUHBI SKOJOIMYECKOTr0 KpHu3uca?

45, Kakue acrekThl BKIIOYAET «JIeMorpaduueckas mpooieMay U KaKOBbl IPUHIMITAATbHEIC
HOJXO/IbI K €€ PEeIIeHUI0?

46. Yro takoe Hooc(hepa? Kakue MpUHITUIIBI U TIOXOABI HEOOXOAMMO PEATU30BBIBAT TSI
peleHus mpobaeMbl BBKHBAHUS YeJI0BeYecTBa?

4.4. Meroanyeckue MaTepuaJIbl

4.4.1. Metoanieckue MaTepHalibl, OPEILIISIIONTNE TIPOLIETYPY OLICHUBAHUS OTBETOB
00y4aromuxcsi Ha BOMPOCHI HAa TOHUMaHHUE JIGKIIMOHHOTO MaTepHana

Kputepusimu onieHKH 0TBeTa 00y4YaIOIIMXCs HA JIEKIIMOHHOM 3aHATUH BBICTYAIOT:
[IPaBUIILHOCTh OTBETOB HA BOIIPOCHI IIPENOAABATENIS [10 U3YYEHHOMY MaTepHaiy;
IIOJIHOTA U JIJAKOHUYHOCTb OTBETA;
CTEIIEHb IOHUMAaHHsI TEMATUKHU IIPEIMETA;
JIOTHKA ¥ apTyMEHTUPOBAHHOCTb U3JIOKEHUS MaTepUalIa;

® [IpUBEJICHUE IPUMEPOB, TEMOHCTPUPYIOIINX YMEHHUE U BIIAJICHUE ITOTYyYEHHBIMU
3HAHUSAMH I10 TEMaM IIPEIMETA B PACKPBITUU IIOCTABJICHHBIX BOIIPOCOB.

4.4.2. Meronuyeckue MaTepuaibl, ONPEACIAIOINE MPOLUEAYPY OLEHUBAHUSA IIPHU NPOBEACHUU
OIpoca Ha MPAKTHYECKOM 3aHSATUU

Onenku "oTaM4HO" 3aciIyXHuBaeT oOydaromuiics, OOHapyXUBIIMI BCECTOPOHHEE,
CHCTeMaTHYeCKoe U IIyOOKOe 3HaHWE BOIPOCa, YMEHHE CBOOOJHO OPHEHTHUPOBATHCA B TEME,
YCBOMBIIMM OCHOBHYIO, M 3HAKOMBIA C JONOJHUTEIBHON JIUTEPATypOr, PEKOMEHIOBAHHOMN
nporpammoil. Kak mpaBuiio, oreHka "OTIMYHO" BBICTaBISAETCS OOYYaIOUIMMCS, YCBOUBIIMM
B3aMMOCBS3b OCHOBHBIX MOHSTUN B UX 3HaYCHHUH JUIsl prodpeTaeMoit mpodeccuu, IposBUBLIUM
TBOpPYECKHE CIIOCOOHOCTH B TIOHUMAHUH, U3JI0KEHUH M UCHOJIB30BAHUU Y4€OHO-ITPOrPaMMHOTO
MaTepuania;

Onenku "xopowo' 3acmykuBaeT oOydaronuiics, 00HapyKUBIIMNA MOJTHOE 3HAHHE TEMBI,
YCHEIIHO BBIMOJHSAIOMUN MpPeayCMOTPEHHBIE MPOrpaMMOM 3a/laHusl, YCBOMBIIMI OCHOBHYIO
JUTEpPaATypy, PEKOMEHI0BaHHYIO B mporpamme. Kak npaBuiio, orieHKa "Xopomo" BBICTABIISAETCS
oOy4aromuMcs, MOKa3aBIIMM CUCTEMATUYECKUI XapaKkTep 3HAHUH 10 MPOIEHHOMY MaTepuaty



U CIIOCOOHBIM K UX CAMOCTOSATEIHHOMY MOIOJIHEHUIO U OOHOBJICHUIO B X0/1€ JalibHENIIIel yueOnl
¥ Ipo(heCCUOHATTLHON JeSITeNLHOCTH;

OrneHku "'y10BJI€TBOPUTENBHO' 3aCiTy)KMBAaeT 00YyYarOIMUICs, OOHAPYKUBIIMI 3HAHUE
OCHOBHOTO Marepuajga B oObeMe, HEOOXOAMMOM JUIsi JalbHEHWIIEero YCBOCHHS MarepHhaia H
npeacrosmeid padboTel 1Mo npodeccuu, 3HAKOMBIH ¢ OCHOBHOM JIUTEpaTypoOl, peKOMEH/I0BaHHON

IIpOrpaMMon.

Ornenka ''HeyJq0BJIETBOPUTEIBLHO' BBICTABISETCA OOyYaroOmEeMycs, OOHApYXUBIIEMY
npoOesbl B 3HAHUSX OCHOBHOT'O MaTepuajia TeMbl, JOMYCTUBIIEMY MPUHLIUIHAIIbHBIC OIIUOKH B
MOHUMAaHUU U U3JI0KEHUH Y4eOHOr0o MaTepHaia.

4.4.3. Meronuyeckue MaTepuabl, OMpeIesIoINe MPOLEaYPYy OLEeHUBAHUS
MIPOMEKYTOUYHOM aTTECTAIlMU 1O TUCLIUILIINHE

DKk3aMeH MNpUHUMAeTcs B YCTHOW (opme, mo Ouneram. DK3aMEHAI[MOHHBIN OwiieT
BKJIIOYAET J[BA TEOPETHUYECKHX Bompoca. OIleHKa 3HaHWH 00y4arolierocsi Ha SK3aMeHE HOCHT
KOMIUICKCHBIN XapaKTep U OMPEACIISETCS ero:

- OTBETOM Ha 3K3aMEHE;
- Y4eOHBIMH JJOCTHKESHUSIMHU B CEMECTPOBBIN TIEPUOI.

3HaHI/IH, YMCHU, HAaBBIKU 06yqa}0meroc;1 Ha 3JK3aMCHC OILCHHBAIOTCA OLCHKAMM:

«OTIUYHOY,
onpeeICHUs

«XOpOILO», «YIOBJIETBOPUTEIBHO», «HEYAOBIETBOPUTENbHO». OCHOBOM 1S
OLIEHKM  CIY)XUT  ypOBEHb  YCBOGHHs  OOydaloLIMMHCS  MaTepuana,

IPEIyCMOTPEHHOTO JAHHOM paboueii mporpaMMoi.

OnennBanue CTYAECHTA HA 3K3aMCEHE 110 TUCHUIIJINHE
«KOHHQHI[I/II/I COBPEMEHHOI'0 €CTECTBOZHAHU S

Onenka

TpeGoBanus Kk 3HAHUAM

Omauuno

OneHka «OTJIIMYHO» BBICTABISETCS 00y4aroleMycsi, €CJId OH IIyOOKO M IPOYHO
YCBOMJI TIPOTPaMMHBIA MaTepuaj, HCYEPIBIBAIOLIE, IOCIEN0BATEIbHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3jaraeT Ha SK3aMeHE, YMEET TECHO YBS3bIBaTh TEOPHUIO C
NPaKTUKOHM, CBOOOIHO CIpaBisieTcs € 3ajayaMM, BOMPOCAMHU M JIPYTMMH BUAaMHU
NPUMEHEHUs 3HaHWM, NMpUYeM HE 3aTPyAHSIETCS C OTBETOM NPU BHUIOM3MEHEHUU
3aJJaHHii, TPaBUIBHO OOOCHOBBIBAET MPHUHATOE pelleHHe. YUeOHbIe TOCTUKEHUS B
CEMECTPOBBIM  NEpPUOJ  JEMOHCTPUPYIOT  BBICOKYIO  CTENEHb  OBJIAJICHUS
IPOrPaMMHBIM MaTEPHAIIOM.

Xopowo

OneHka «XOpOIIO» BBICTABISIETCA O00y4YalolIeMycs, €CIM OH TBEpPAO 3HAeT
MaTepual, TpPaMOTHO U MO CYLIECTBY M3JaraeT €ro, He JOMyCKas CYIIECTBEHHBIX
HETOYHOCTEH B OTBET€ HA BOIPOC, IPABUIBHO IPUMEHSET TEOPETUUYECKUE
MIOJIOXKEHUST TPH PEIICHHH NPAKTUYECKUX BONPOCOB W  3a1ad, BIAACET
HEOOXOIMMBIMU HaBBIKAMU U IPUEMaMH UX BBITTOJIHEHUS.

VY4eOHble TOCTUKEHUSI B CEMECTPOBBIN MEpUOl JEMOHCTPUPYIOT XOPOIIYIO CTEIIEHb
OBJIQJICHMS] IPOIPAMMHBIM MAaTEPUATIOM.

Yooenemeso-
PUMENbHO

OneHka «yJIOBIIETBOPUTEIHHO» BBICTABISAETCS 00y4aloleMycsi, €CIM OH HMeeT
3HaHUSA TOJIBKO OCHOBHOI'O MaTepHalla, HO HE YCBOWJI €ro ACTAJIeH, IOIyCKaeT
HETOYHOCTH, HEIOCTATOYHO MpPaBUIIbHBIE (HOPMYIHPOBKHU, HAPYIIEHUS JTOIHYECKOM
[IOCJIEIOBATEIbHOCTY B H3JIOKEHUU IIPOIPAMMHOIO MaTepuasa, HCIbITBIBAET
3aTpyJHEHUS MPHU BHIMOIHEHUN MPAKTHUYECKUX pPadoT.

VY4eOHblE JOCTHKEHUS B CEMECTPOBBIM MEPHUOJ JEMOHCTPUPYIOT JOCTATOYHYIO
(YIOBIETBOPUTENBHYIO) CTETIEHb OBJIAJICHUS] IPOrPAMMHBIM MaTEPUAJIOM.

Heyooenem-
80puUmMenbHO

OLeHKa «HEYJOBJIETBOPUTEILHO» BBICTABISIETCS O00y4aroleMycsi, KOTOPbIA He
3HAET 3HAYUTEIHHOW YaCTH MPOTrPAaMMHOTO MaTepHaia, IOMyCKaeT CYIIeCTBEHHBIE
OIIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPYAHCHUSMH BBIMIONHSIET MPAKTUYECKUE
pabotsl. Kak mpaBuiio, OlieHKa «HEYJI0OBIETBOPUTEIHHOY CTABUTCS 00Y4YAIOIIMMCS,




KOTOpbIE HE MOTYT HPOJOJDKHTH OOyueHHe Oe3 IOMOJHHUTEIbHBIX 3aHATHH I10
COOTBETCTBYIOIIECH TUCLIMIUINHE.

Y4eOHble TOCTHKEHUS B CEMECTPOBBIN MEPHOA HE JEMOHCTPHPOBAIN TOCTATOYHYIO
CTEIIEHb OBJIAJEHHUs IPOrPaMMHBIM MaTEPUAIOM Ha IIOPOrOBOM YPOBHE.

5. Meroanueckue yKazaHus 1JIs1 00y4alomuxcst
10 OCBOEHUIO IV CHUIIUHBI

5.1. MeToanuyeckue yKkazaHusi 10 BOIPOCAM HA NOHMMAaHMeE JIEKIIMOHHOT0 MaTepuaJia

Ha nexumsx pekoMeHIyeTcs CIylaTh HpeajaraéMblii JIGKTOPOM MaTepHuaj, MpH ITOM
napaujiC/ibHO KOHCICKTUPOBATL OCHOBHBIC II0JIOKCHHA, IMOCKOJIBKY O3TO O4cT HANOOJIBIITNH
pe3ynbTaT B ycBOGHHMH Marepuana. IIpemocraBisercs BO3MOKHOCTH 33/aBaTh BOIIPOCH Ha
YTOYHCHUC TIOHUMAHUA TCMbI U IIPUHUMATDh YHaCTUC B €€ O6cy)KI[eHI/II/I.

Kpome »sToro, mist sydmero OCBOSHHMS MaTepHala M CHUCTEMAaTH3alMd 3HAaHWW 110
JUCHHUITIINHE, H€O6XOIII/IMO IIOCTOSIHHO pa36HpaTb MaTcpHralibl JIGKHI/Iﬁ II0 KOHCIIEKTaM H
yueOHBIM mocoOusiM. Bo Bpems caMOCTOSATENbHOM MPOpabOTKH JIEKIIMOHHOTO MaTepuaia 0codoe
BHUMAHHEC CJICAYCT YACITH BOSHHUKIIUM BOIIPOCaM, HCIIOHATHBIM TCPMHUHAM, CIIOPHBIM TOYKaM
3peHus. Bce Takue MOMEHTHI ClleyeT BBLACIUTH MM BBIMUCATH OTIACIBHO JUIS JalbHEHIIEeTOo
o0CyXJIeHUsI Ha CEMHUHAapCKOM 3aHATHU. B ciydae HeoOXxoaumocTu oOpamarbes K
NpEenoAaBaTeNio 3a KOHCyabTanuel. [1oMHbIi CMCOK TUTepaTyphl 0 AUCLMIUIMHE ITPUBEACH B
paszene 6 mporpaMMel.

5.2. Meroanueckue yka3aHus 0 MOArOTOBKe BONPOCOB JIsl CAMOCTOSITEILHOI0 U3yYeHH I
K 3aHATHAM NMPAKTHYECKOr0 (CEMUHAPCKOIr0) TUIIOB

[ToaroroBka o0yyaronierocsi K MpakTUYECKOMY 3aHSATHIO OCYIIECTBIIACTCS HA OCHOBAaHUU
IUTaHA PACKPBITUS TEMBI MPAKTUYECKOTO 3aHATHS, KOTOpOE pa3pabaThIBAETCs IPEToIaBaTelieM
Ha OCHOBE paboueil MporpaMMsl U TIOBOJUTCS J0 CBEJIEHUS 00Yy4atoLIerocst CBOEBPEMEHHO.

[Ipy moAroToBKE K MPaKTHUYECKOMY 3aHATHIO OOydarolemMycs HEOOXOAMMO H3YUUTh
BHHUMATEJIbHO OCHOBHBIE BOIIPOCHI TEMbI CEMUHapa. BaXkKHBIM yCIOBHEM YCIENIHON MOATOTOBKU
K MPAKTUYECKOMY 3aHATHUIO SIBJISETCS YETKasi OpraHu3alisl CaMOCTOSITEIbHOM paboThl CTY/IEHTOB
[0 U3YyYEHHUIO Y4eOHOM U JOMOJHUTEIBHON JTUTEpaTyphl. Y MEHHE aHAIU3UPOBATh U IPUMEHSTh
JUIsL OTBETOB HAa BONPOCHI M pEIIeHUs 3a7ad M 3aJaHuid TOJy4YeHHbIE 3HaHUS MpU
CaMOCTOSITENIBHOM IOATOTOBKE B 3HAYMTENIBHOM CTENEHW ONPENENAET YCIEHIHOCTh OCBOEHUS
MaTepuaia MO JUCHUIUIMHE U (opMHpoBaHME Yy OOYyYarOIIMXCi COOTBETCTBYIOIIMX
KOMIIETEHIIUH.

[TonroroBka BONPOCOB Ml CAMOCTOSITEIBHOTO M3Y4YEHHMS BKIIOYACT: H3YUYEHHE
HEOOXOAUMOW JUTEpaTyphl (00S3aTENbHON, OTOJHUTEIBLHON JUTEPATYyphl, CHEIUATBHBIX
NEPUOANYECKUX H3JaHuil, MHTepHeT-pecypcoB), MOATOTOBKY KOHCIIEKTa OTBETa, OTBETHI Ha
BOIIPOCBHI.

ITpu MOATrOTOBKE K MPAKTUYECKUM 3aHATUSAM BaXKHO:

— HCIIOJIb30BaTh JOCTAaTOYHO IIMPOKHM JHMana3oH MacchBa WH(OpPMAalMU, NPOBECTH
0030p IUTEPaTyphl U CIIEUATBHBIX W3/IaHUH, COCTaBUTh KaTasor IHTepHeT-pecypcoB;

— NPEICTaBUTh PA3IMUYHBIE MOAXOMbI, YETKO U IOJHO ONPENEIUTh PacCMaTpUBAEMBbIE
MOHSTHSI, BBISIBUTh B3aUMOCBSI3U MOHATHI U SBICHUI, B3aUMO3aBUCUMOCTH U CBSI3U C JIPYTUMHU
BOIIPOCAMU;

— TPaMOTHO CTPYKTypHUpOBaTh MaTrepHall, SICHO, YETKO M JIOTUYHO €ro M3Jararsb,
MPUBOJUTH COOTBETCTBYIOIINE MPUMEPHI U3 MPAKTUKH, I WILTIOCTPALUN MOJO0KEHUH, TE3UCOB
¥ BBIBOJIOB MCITOJIb30BaTh TaOJIMIIBI, CXEMBI, TPaQHKH, THATPAMMBI.

Bompockl  ansi caMOCTOSITENIBHOM — MOJATOTOBKM K 3aHATHUAM — NPAKTUYECKOTO
(ceMuHapCKOT0) THUIIA YKa3aHbI B pa3zee 4.2.




5.2.1. YueOHOo-MeTOAHYECKOE 00eceuyeHe CaMOCTOATEIbHOM padoThl.

CamocrosTenbHas pa60Ta CTYACHTOM OCYHIECTBIACTCA A 3aKPCIIJICHHUA H3YUYCHHOI'O

Marepuaja TOCie MPAKTUYECKUX 3aHATHA WM J1a0OpaTOpHBIX padoT, Ui BBIIOJHEHUS

JOMaIIHUX

Sa,Z[aHHﬁ, 1 IIOATOTOBKM K KOHTPOJIbHBIM pa60TaM, A1 U3YUCHHA

JOMOJIHUTCIIbHBIX MAaTCPHUAJIOB.

Ne Tun Ykazanus
/T | 3aHATUS
Pasnea 1. EcrecTBeHHOHAY4YHasi KADTHHA MHUPA.

1 CpPC bonee nmonpobHo o3nakoMmbTech ¢ TBopuecTBoM M. Kemepa, I'.I"anues,
T.bpare u H.KonepHuka no noBoay U3ja0K€HUI UMU MEXaHUCTHYECKOM
KApTUHBI MUPA.

2 CPC ITocMOTpHUTE OCHOBHBIE MOMEHTBI TEOPUHU 3IEKTPOJUTUYECKON JUCCOLMALIVH.

3 CPC DnekTpomarHetu3sM Makceiuia u Dapajnest

4 CpPC [ToxpoOHee paccMoTpuTe MOJIENU CTpoeHHs atoma Pesepdopaa u bopa

&) CPC Ocob6ennoctu crpoenusi u pyakmuu Moiekysisl IHK — Yorcon u Kpuk

Pasnea 2. OTHOCHTEJIBHOCTD NPOCTPAHCTBA-BPEMEHH U IPABUTALIUS.

6 CPC Haiinnre Bbikitanku JIopeHna uisi MHEPLUUAIBHBIX CUCTEM OTCYETA, B CBS3H C
IIOSIBJICHUEM MUPOBOM KOHCTaHThI «C». Kakue cylecTByloT J0Ka3aTelIbCTBa
OTHOCHUTEJIbHOCTU BPEMEHU?

7 CPC Haiinure sxcriepumeHnTanbHble Joka3aTenbersa BeiBogaM CTO, cBsA3aHHBIE ©
U3MEHEHHUEM MaccChl, IPOCTPAHCTBEHHBIX XapaKTEPUCTHK U BPEMEHHU Y YaCTHII
IIPU PEJSITUBUCTCKUX CKOPOCTSIX JBUKCHHS.

8 CpPC Kakyio kapThHy B HOCOBOM WJUIIOMHHATOPE MOKET HAOJI0/1aTh KOCMOHABT,
JeTAIMi ¢ cyOcBeTOBOM CKOpOCThI0O? MOXKHO JIM JBUTAThCSl CO CKOPOCTBIO
00JIbIIIe CKOPOCTH CBETA?

9 CPC [Touemy TpyHO ceOe nmpeacTaBUTh yeTBepTOoe u3mMepeHue (Bpems)? Kakoit
HKCHEPUMEHT HY)KHO TIOCTaBHUTh, YTOOBI yOSAUTHCS B KPUBHU3HE BPEMEHH?

10 CPC Kakue paznuuns HaOI0AI0TCS MEX/y SBKINAOBOM U APYTUMU T'€OMETPHUSIMU
(dpunman, JlobaueBckHil) U, Kakas CBSA3b MEXKAY reoMeTpuel U GU3NYECKUMU
XapaKTepUCTUKAMU MaTepPHAIbHBIX 00BEKTOB?

Pa3nea 3. KocmoJiornyeckasi 3Bos1onus.

11 CPC A.®puaman, 3.Xa66m, A.Conaumk . KocMonorndeckas peBoionus u
IBOJIFOLIMSL.

12 CPC Kakne, moMmuMo CBETOBOIO rojia, CynieCTBYOT €UHUILIBI U3MEPEHUS
paccrosHuit Bo Beenennoii? Ha kakux paccTOSTHUSIX COOJIOJaeTCs IOCTYIaT
OJIHOPOJIHOCTH pacrpefiesieHus BeuiecTsa Bo BeeneHHo?

13 CPC OOmsicHHTE, TOYEMY COBpEeMEHHas (PM3MKa HE MOXKET OOBSICHUTH MTPOLECCHI,
MIPOUCXOJISIINE B CUHTYJISIPHOCTH.

14 CPC Kak uzmepunu temnepatypy «peiarukToBoro» usnydenus? Kakas moaensb
9BOJIIOLIMOHUPYIOLIEHN BeeneHHoi moATBepKAaeT HAIMYUE aHTUTPABUTALUN ?

15 CpPC UTto Takoe YaCTHUIIBI-TIEPEHOCYNKH B3aUMOICUCTBHUH ((PU3NUECKHUX TTOJICH )?
Wnentudunupyite KOHKpETHbIE (PU3MYECKHE OIS C COOTBETCTBYIOIIUMHU
BUPTYaJbHBIMU YacTuLlaMu. Kakue 70BOABI IPUBOISTCS COBPEMEHHBIMU
YYEHBIMH O TOM, YTO KBAPKU — KOHEYHBIE 2JIEMEHTAPHBIE YACTULIBI BEIIECTBA?

16 CPC Kakpne cymectByror anbTepHatuBHble bonpmiomy  B3pelBy — rHmoressl
BO3HUKHOBEHHUs Hauied Beenennoi?

Pasznen 4. KBanToBasi MexaHMKa U IPMHLMUII HEONpPeeJICHHOCTH.
17 CPC Kak kBaHTOBasi MeXaHHUKa JI0Ka3aia abCcypJHOCTh BBIBOJIA O OECKOHEUHOU

SHEPTHUH U3TYUYEHUS TOpsUIero Tena? YdéHble — OCHOBOIOJIOKHUKHA KBAHTOBOM
MEXaHUKH.
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18 CPC Kak n3yyaror cBOMCTBa MUKPOYACTHUL] U IOYEMY HEBO3MOKHO IPEOJ0JIETh
IIPUHLIMII HEONPEICIEHHOCTH, 1a)KE COBEPILIECHCTBYSI METOIbI UCCIIEJOBAHUMI?

19 CPC Ha3Banus 1 KaTeropuu 4acTHIl U3 KOTOPBIX COCTOUT BEIIECTBO (PU3NUECKUE
noJig. Yto takoe 6030H «Xurcay?

20 CPC Uro Ttakoe «Teopus Bemukoro OObeAWHEHHS» U KAKOW CMBICI B €e
MOCTPOEHUHN?

Pasnen 5. TepmoanHaMuka ¥ HeOOPaTHMOCTH POLIECCOB.

21 CPC UeMm ¢pusndeckas mkana remnepatyp KenbBuHa oTIn4aeTcst OT ApyTrux
TeMIeparypHbix mkan? [loyeMy HEBO3MOKHO JOCTUTHYTh TEMIIEPATYPhI
a0COJIIOTHOTO HYJISI?

22 CPC I'me moryT HaliTu npuMeHeHue 3(HPEKTh CBEPXIPOBOIUMOCTH U
CBEPXTEKy4ecTu?

23 CPC Kak cBs3aHbl Mex]ly 000 SHTpOINS, BEPOSITHOCTh M HAIIPABIEHHOCTh
Bpemenu? KubepHeTrka, CHHEPTeTUKA U YIIPaBICHUE CUCTEMAMH.

24 CPC Haiinute npumepsl caMoopraHu3yromuxcs Gu3n4eckux, XUMUYECKUX U
OMOJIOTHYECKHUX CUCTEM.

25 CPC Kak, ¢ Touku 3peHust B3aMMOAECHCTBHSI Xaoca U MOPSAAKAa MOXKHO IIPEICTaBUTh
uHbopManuo?

26 CPC B kakux 065acTsX HAyKu ¥ TEXHUKU IPUMEHSETCs Teopus KaTacTpod U
MIOHSITHE CAMOOPraHU3YIOLIEICS] KpUTUYHOCTHU ?

Pa3nes 6. YpoBHH 0M0I0THYECKHX CTPYKTYP M OPraHHM3ALHA JKHMBBIX CHCTEM.

27 CPC Haiinurte nnpopmaiyio o npocTpaHCTBEHHOM CTPYKType OEJIKOBBIX MOJIEKYI, O
¢byHKIMAX OENKOB B KJIE€TKE. B COCTaB KaKMX XUMHUYECKUX COCTUHEHUN )KUBOTO
opranusMa Bxozit 6enku? I[IpocTbie U cll0)KHBIE OEJIKU — YTO 3TO Takoe?

28 CPC Kakoe oTHO1IIEHHE K CHHTE3Y O€IKOB UMEIOT IIyPUHOBBIE U TUPUMUIUHOBBIE
OCHOBaHus?

29 CPC Kaxue tunsl myTanuii MoryT HabJIr01aThCs IPU Niepeadye HaclIeICTBEHHOM
uHpopmanuu?

30 CPC [ToueMy moIOBbIE KJIETKH pEaIn3yIOT BECh CBOM N€eHETHUECKUI MOTEHIINA, a
COMAaTHUYECKHUE TOJIBKO €r0 4acTb?

31 CPC KnonupoBanue u Tpancrene3. O0ocHOBaHUE HEOOXOIMMOCTHU U TTOCJIEICTBHSI.

32 CPC OOocHyiliTe B3aMMOCBSI3b U B3aMMO3aBHCHUMOCTb MEXIYy pa3IMYHBIMU
YPOBHSMHU OPTaHU3aI1H )KUBbIX CUCTEM.

Pa3pgea 7. buojgornyeckasi 3B0JIIOIMSA.

33 CPC Hailinure apryMeHTBI B II0JIb3Yy TOTO, YTO JIEMEHTAPHON €AMHULEN YBOJIIOLUN
SIBJIIETCS. OTYJISILIMSL, @ HE 0COOb U HE BHJI.

34 CPC [ToxymaiiTe Hag pUMepaMu OHOJIOTHYECKOTO perpecca M ero NpuYuHaMH.

35 CPC Kaxue npuHIUIBI 1€KaT B OCHOBE METO/I0B ONpeAeIEHUs] IPOAYKTUBHOCTH
O1OLIeHO30B?

36 CPC C KakuMHU OCHOBHBIMHU (DaKTOpaMU B HACTOAIIEE BPEMs CBS3aHHBI MPOLECCHI
HBOJIIOIIMH Orocdepbl (HaauTe npuMepsl)?

Paspnen 8. HayyHo-TeXHHYECKHIl porpecc U MpodJieMbl YeJ10Be4YecTBA.

37 CPC Kak MeHsiercs co BpeMeHeM pocT MOTpeOIeHHs YeTOBEYECTBOM MPUPOIHBIX
PECYPCOB, U UTO 0XKHIAETCS B IEPCIIEKTUBE?

38 CPC Haiinnre mpumMepsl KOHKPETHBIX TEXHOJIOTUH, TO3BOJISIFOIIUX MUHUMHU3HPOBAThH
OTXO/Ibl, UM MOJTHOCTBIO X MCIIOJIB30BaTh IO OE3BPEAHOTO JUIS OKPYKAIOIIEH
Cpe/bl COCTOSIHUSI.

39 CPC Kakue cTpaHbl ¥ moueMy Aai0T HauOOoJbIIMKA IPUPOCT HACENIEHUs?
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40 CPC O6ocnyiiTe cBsA3b AeMorpaduueckoi IpobdIeMbl ¢ APYTUMH MTPpodIeMaMu
4eJI0BEUYECTBA.

41 CPC Korna uenoBedecTBy cienyeT 0KUAATH TMTOOAIBHOTO SKOJIOTUYECKOT0 KPHU3HCa,
B Cllydyae HEXeJNaHWs WIM HEBO3MOXHOCTH PEUIEHUs IepBOOYEPEIHBIX
npobaem?

5.3.MeT0):m'{ec1me PCKOMEHIAUHU MO MOATOTOBKE K 3K3aMEHY 10 TUCHHUILIMHE

OTBeT Ha SK3aMEHE INpEeayCMaTpUBAET YCTHBI OTBET HA TEOPETUYECKUE BOIIPOCHI U
pellIeHne IPaKTUYECKOH 3a1a4u.

[Tpu moaroroBke K sK3aMeHy OOydaromuiics oOpariaercss K mpoiiiecHHOMY MaTepHaiy,
COCPEJOTOUEHHOMY B KOHCIEKTax JEeKIHMH, ydeOHMKax M APYIMX HCTOYHHMKAX HH(OpMaIuu.
[ToBTOpsisi, 0000mIasi, 3aKperuisis M JOMOJHSSA IOJNyYeHHBIE 3HAHUS, MOJHUMAeT WX Ha
KaueCTBEHHO-HOBBI YPOBEHb — YPOBEHb CHUCTEMBI COBOKYIIHBIX JaHHBIX, YTO MO3BOJISIET €MY
MOHATH JIOTHKY BCETrO IMpeaMmera B meiaoM. HoBble 3HaHWS OOydYaroImuiics MOJy4aeT B XOJe
CaMOCTOSITEJIbHOTO H3YyUY€HHsI TOTO, YTO HE ObLIO HM3JI0KEHO B JIEKLUSAX M Ha CEMHUHAPCKHUX
3aHATUSAX.

Ok3aMeH Kak ocobasg ¢opma y4yeOHOro mpoluecca HMEET CBOM OCOOEHHOCTH,
cnennuuyeckre 4epThl ¥ HEKOTOPHIE aCMEKThI, KOTOPhIe HEOOX0AUMO 0OydaronieMycst 3HaTh U
YUUTBIBaTh B CBOEH paboTe. D10, Mpex/ie BCEro:

* YTO U KaK 3allOMMHATh IIPY IMOATOTOBKE K IK3aMEHY;

* [10 KAKMM UCTOYHUKAM U KaK FOTOBUTHCS;

* Ha YeM COCPEIOTOYNUTh OCHOBHOE BHUMAHUE;

* KaKMM 00pa30M B MaKCHUMaJbHOH CTENIEHU UCMOJIb30BaTh IPOrpaMMy Kypca;

* YTO U KaK 3aIIMCaTh, @ YTO BBIyYUThb JOCIOBHO U T. II.

Ha »k3ameHe, Kak T©IpaBHJIO, IPOBEPSETCS HE CTOJIBKO YPOBEHb 3allOMHHAHHUSA
oOyyaromuMcst yueOHOro Marepuasa, CKOJIbKO TO, HACKOJIBKO YCIIEITHO OH ONEPUPYET TEMU UITU
UHBIMU HAayYHBIMHU MOHATUAMHU M KaTErOPUSMH, CUCTEMAaTU3UPYET (PAKThl, KAK YMEET MBICIHTb,
apryMEHTUPOBAaHO OTCTAauBaTh OIPENEICHHYI0 MO3UIUI0, OOBICHSIET U IepecKa3blBaeT
3ay4eHHYI0 HH(POPMALIHUIO.

[IporpaMmMy Kypca HEOOXOAMMO MaKCUMAJIbHO MCIOJIb30BaTh Kak B XO/€ MOJATOTOBKH,
TaK ¥ Ha caMOM 3k3ameHe. Besib oHa BKitouaet B ceds pas3ziesbl, TEMbl 1 OCHOBHBIE POOJIEMBI, B
paMKax KOTOPbIX U (hOPMHUPYIOTCS BOIIPOCHI JIJIsl SK3aMEHa.

OnTuManbHBIM Ul MOATOTOBKHM K 3K3aMEHY SIBJISIETCS BapUaHT, Korjga o0ydarouuiics
HAaYMHAET MOATOTOBKY K HEMY C IIEPBBIX 3aHATHN 10 JAHHOMY KYpCY.

ITpu moAroToBKe K 3K3aMeHy 10 HauboJiee CI0XKHBIM BOIIPOCaM, KIIIOUEBBIM MpodIeMaM
U BaXHEUIIUM MOHSTHUSIM HEOOXOIMMO clielaTh KpaTKHe NMUCbMEHHBIE 3alllCH B BUJE TE3MCOB,
I1aHoB, onpeaeneHuid. Ocoboe BHUMaHUE B XOJie MOATOTOBKU K 3K3aMEHY CJIEIyeT YIeNsiTh
KOHCIIEKTaM JIeKIIM, U0 OHM 00JalaloT PSAOM MPEUMYIIECTB MO CPaBHEHHUIO C IEYaTHOMN
npoaykuueit. Kak mnpaBuno, oHu Oosee JeTajabHblE, WIIIOCTPUPOBAHHBIC, YTO I103BOJISET
OLICHUBATh COBPEMEHHYKO CHUTYallMI0, OTPa)kaTh CaMyK0 CBEXKYI0 HAyYHYIO M ONEPATHBHYIO
UH(OPMaIIMIO, OTBEYaTh HAa BOIMPOCHI, MHTEPECYIOIIUE AyAUTOPHIO, B JAHHBIH MOMEHT, TOTJa
KaK MpU HaMCAaHUU U OMyOJIMKOBAHUU MEYATHOMN MPOAYKIUU IPOXOJUT OMPEIEICHHOE BpEeMs, U
MatepHal ObICTPO yCTapeBaeT.

B T0 ke Bpemst moAroToBKa MO OJJHUM KOHCIIEKTaM JIEKIIMH HEJI0CTaTOYHA, HEOOXO0AUMO
UCMOJBb30BaTh M HMHYIO Yy4eOHylo naureparypy. He ciemyer Oo0ATbCS OMONHUTENBHBIX U
YTOUHSAIONIMX BOINPOCOB Ha 9dK3aMeHe. OHHM, Kak TMpPaBWIO, 3aalOTCA WIM IOMHMO
HK3aMEHAIlMOHHOTO BOIPOCA JJISl BBISBICHHUS OOIEH MOArOTOBIEHHOCTH, WM B paMKax Ouiera
JUISl YTOYHEHUS BBICKA3aHHOMN MBICIIH.




6. YueOHasi 1uTepaTypa U pecypchl HHGPOPMAITHOHHO-
TeJIeKOMMYHUKAIMOHHOM ceTH «AHTepHET», BK/JIIO4YAasl epeYeHb Y4eOHO-
METOAHYECKOro odecneveHusl AJIs CAMOCTOATEILHON padoThl 00y4YarOUXCS
Mo JUCHUILJINHE

6.1. OcHoBHas uTEpaTypa.

1.  ®penkens, E. H. Konuenmnum coBpeMeHHOIo ecTecTBO3HaHUS. PU3NYECKUE, XUMUUECKHE U
OuoJstornuecKue KoHIEenuy : yaeonoe nocooue / E. H. ®penkens. — PocToB-Ha-/[oHy :
Oennkc, 2014. — 248 ¢. — ISBN 978-5-222-21984-3. — TekcT : 31MeKTPOHHBIH // DIIEKTPOHHO-
oubnmmoreunas cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/58952.html
2. benkumn, I1. H. Konnenuuu coBpeMeHHOT0 ecTecTBO3HaHUs : yueOHoe nocodue / I1. H.
benkun, C. FO. lllanpun. — 2-e uzn. — Caparos : By3oBckoe obpaszoBanue, 2019. — 144 ¢, —
ISBN 978-5-4487-0393-5. — TekcT : aneKTpoHHBIN // DnekTpoHHO-0nbnmmoreynas cucrema [PR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/79758.html

6.2. lonmoTHUTEIbHASI JIUTEPATYPA.

1.  Kpasuenko JI.I'. Konnenuu coBpemenHoro ecrectBo3nanusi. TerpaCuctemc.2011. - 128
c. - ISBN 978-985-536-183-2 : b. u.Onekrponsnslii pecypc: http://www.ipbookshop.ru/ 28100

2. ®ponos, A. M. KoHnenuuu coBpeMEHHOTO €CTECTBO3HAHUS | Y4eOHO-METOANYECKOE TTOCO0He
JUTsI CTYIEHTOB HampasieHus moarotToku 38.03.02 / A. M. ®@pomnos, E. B. [Tuporosa. —
Mocksa : Hayunsrit koncyabTanT, 2017. — 150 ¢. — ISBN 978-5-9909861-0-7. — Texkcr :
ANEKTPOHHBIN // DnekTpoHHOo-0ubnuoreyHas cucrema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/75134.html

6.3. HopMaTuBHBbIE MPABOBbIE JOKYMEHTHI.
He npenycmoTtpeHsl.

6.4. UuTepHeT-pecypcehbl:
http://www.astronet.ru/db/msg/1186378

1186378 (AcTpoHOMHYECKAS €IUHHIIA),

1188526 (ITapcek),

1188661 (CkopocTh cBeTa),

1190730 (BHe3eMHBIC [TUBUIN3AIINH ),

1191767 (I'paBUTAIlMOHHBIN PAIHYC),

1210535/node2.html (TemHast sHEprust U aHTUTPABUTALIHS),
1207662 (BcemupHnsrii rox ¢pusukn: Tpuymd DWHIITEHHA),
1188456 (Monekybl B MEK3BE3THOU Cpefie).

6.5. UHbIe UCTOYHHUKMU.

1. Bepuanckmuit B.W. Xumudeckoe crpoenue 3emun u ee okpyxkennsi. M.:Hayka, 1965.
http://gigabaza.ru/doc/73234.html

2. Kaydman Y. Kocmudeckne pyOexu Teopu OTHOCHTEIbHOCTH. M.: Mup, 1981.
https://eknigi.org/nauchno_populjarnoe/68947.html

3. YauButenbHas muranera 3emis. «M3matenbekuii tom Puneps Javimkect», 2003.
http://www.alib.ru/au-/nm-udivitelnmnnaya planeta_zemlya/

4. Xoxuur C. Kpartkas nucropusi BpeMeHH OT 0O0JIBILIOTO B3pbIBa 0 YepHBIX JbIp. M.: AMdopa,
1989. http://www.gumer.info/bibliotek Buks/Science/hok/03.php



http://www.iprbookshop.ru/58952.html
http://www.astronet.ru/db/msg/1186378
http://www.gumer.info/bibliotek_Buks/Science/hok/03.php

5. Xokunr C. Mup B opexoBoii ckopiynke / CtuBeH XOyKuHT ; [mep. ¢ adri. A. CepreeBa]. —
CII6. : Amdopa. TUJ] Amdopa, 2007. — 218 c. http://www.twirpx.com/file/51186/

6. Cunrernueckas Teopus sBosrorun. http://studopedia.ru/8_ 116124 sinteticheskaya-teoriya-
evolyutsii.html

7. Uto Takoe CaMOOpl"aHI/Ii’>23.I_II/I$I‘.7 Hpoueccm, IIPUHIUIIBI 1 TEOPHA CaMOOpPraHu3alu.
http://fb.ru/article/172324/chto-takoe-samoorganizatsiya-protsessyi-printsipyi-i-teoriya-
samoorganizatsii

7. MaTtepuajbHO-TEXHHYeCKasA 0a3a, HHPOPMALMOHHBbIE TEXHOJIOTUH, IPOTPAMMHOE
o0ecrieyenue M UHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

YueOHas ayIuTOPUA [IJIs POBEACHUS 3aHITUN JEKIIMOHHOTO THIIA U IPOMEKYTOUHOM
aTTeCTaIUU.

O6opynoBanue:

PabGoune mecTa cTyI€HTOB: IAPTHI, CTYJIbS;

Pabouee mecTo mpemnoaBarens: CToM, CTYJ;

Jlocka 1t pucoBaHUs MapKEPAMY;

MynbTUMEANITHBIA TIPOEKTOP.

YueOHast ayMTOPHS 111 IPOBEICHUS IPAKTHYESCKUX 3aHATHH.

Ob6opyioBaHue:

Paboune mecTta CTYZCHTOB: CTOJIBI, CTYJIbS;

Paboyee mecTo npemnogaBarens: CTod, CTYT,

Jlocka 1u1st pUcOBaHUSI MapKepaMmH,

Jlocka MHTEepaKTUBHAS;

MynbTUMEANIHBINA TPOEKTOP;

[Tepconanbubie komnbroTepsl: Core 17 / 8Gb / 2000Gb -15 mT.

ITporpammMHoe o0OecrieueHue:

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

Microsoft Office 2019 (kontpakt ¢ nponaiioM AO «Jlanut» ot 18.10.2019 Nel117/08-19, no
31.12.2020r.);

Google Chrome 76.0.3809.100 (cBoOo1HAas THIICH3HS);

KoncyabTanT (koHTpakT ¢ npojasioM 3A0 «KoncynsrantlLtoc» ot 18.06.2009 Ne 6/H).

bubauorexa (a00HEeMEHT, YUTANbHBIN U KOMIIBIOTEPHBIH 32J1bI)

VYyeOHast ayTuTOpus JJI CAMOCTOSITENIbHOM pabOThI CTYyIEHTA.

Ob6opynoBanue:

Paboune Mecta CTyICHTOB: CTOJIBI, CTYJIbS;

[TepcoHanbHBIE KOMITBIOTEPHI.

[IporpammMHoe obecrieueHme:

Microsoft Windows 10 Corporate 1909 (kxonTpaxT ¢ mpogasuom AO «Jlaaut» ot 18.10.2019
Nel17/08-19, mo 31.12.2020r.);

Microsoft Office 2019 (kontpakt ¢ nponasioM AO «Jlanut» ot 18.10.2019 Ne117/08-19, no
31.12.2020r.);
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