®denepajibHOE TOCYyIaPpCTBEHHOE AaBTOHOMHOE 00pa3oBaTeibHOe

10 AMCIMILINHE:
10 HANPABJICHHUIO:
npo¢uib NOArOTOBKHU:

Kypc:
KBaJIU(PUKALMSA:

YupeikaeHnue BbICHIETo 06pa303a1mﬁ

«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop ¢pusTex-mKoasl Ou3Heca
BBICOKHX TEXHOJIOT il

M.B. Curosa

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)
DBOIIOIIHOHHAS OHUOIOTHS

CucTeMHbI aHAN3 U yIpaBiIeHUE
VYrnpaenenne UHHOBAIMSIMH B OM3HECE
®dusTex-1kojaa OM3HeCa BEICOKUX TEXHOIOTHI
®dusTex-1kojaa OM3HeCa BEICOKUX TEXHOIOTHI
2

Oakanasp

CemecTpbl, POPMBI TPOMEKYTOUHOM aTTECTAIUH:

3 (ocenHui) - 3auet

4 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

AynutopHbIX yacoB: 40 Bcero, B TOM 4HCIIE:

neknuu: 20 Jac.

cemuHapsl: 20 gac.

nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 50 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBuiIu:

B.A. CxobeeBa, kaHJ1. OM0JI. HAyK
T.A. YepHoB, cTrapimii npenogaBareib

[Iporpamma obcyxneHa Ha 3aceqannn OU3TEX-IKOJIBI OU3HECA BBICOKMX TexHomorui 15.05.2023



AHHOTANMA

JIeKIMOHHBIA CeMECTPOBBIA KypC 3HAKOMHUT C COBPEMEHHBIMU MPEJICTABICHUSIMH O MEXaHW3Max M 3Tarax
3BOJIIOIIMOHHOTO Pa3BUTHSI OPTaHUYECKOTO MHpa M 3BOJIOIMOHHOTO CTAaHOBJIEHHUS YeloBeKa pa3yMHOTro. B
Kypce  pacCMaTpPHUBAIOTCS  WCTOPUYECKHAE  AaCMEeKTHl  CTAHOBJIICHWUS  KOHIEMIUH  MPOUCXOKICHUS
O0ropa3sHOOOpa3Hsi, OCHOBAaHUS COBPEMEHHON SBOJIOIMOHHOW TEOPUM W WX NPWIOKEHHS K aKTyaJlbHBIM
BOIIPOCAaM.

PaccmarpuBaroTcsi MOHATHS HACIEACTBEHHOCTH M M3MEHYHMBOCTH, T€HETHYECKHE MPOLECCHl B MOMYISIIHIX,
paBHOBecue Xapau-BaitnGepra. HelitpanbHast sBomonms. EctecTBenHblil 0TO0p — BUAbl 0TOOpa HAa ypOBHE
opranuzMoB. Maremarndyeckoe omnucanue otoopa. EcrecTBeHHBI 0oTOOp — BHABI OTOOpa Ha YpOBHE
nocnenoBarenbHoCTe. OTOOP M npeiid, nerexkuus ordopa. Konnenmun Buga. BunooOpa3oBanue. DBONIOIHS
TeHOB W TeHOMOB. (DyHKIMOHAIbHAA JBOJIOLMS. DBOJIONUS HKOCHCTEM. OBONIOIMOHHBIE HOBIIECTBA.
Bo3HukHOBeHME W pa3BUTHE KU3HW Ha 3emiie. Dnuakapckas (ayHa W ee OTHOIICHHWE K KeMOPUKCKOM.
KemOpwuiickuii meprion W keMOpuiickuii B3pbIB. [losiBlIeHME BCEX COBPEMEHHBIX THIIOB IKHBOTHBIX.
[Taneo3olickuii mepuod U BBIXOA HA CYIY PACTCHUM U KMBOTHBIX. M€30301 — B3JIET U MaJCHUE TUHO3aBPOB.
KaifHo30#1 — spa MIIEKONMTAIOMINX, MOKPHITOCEMEHHBIX W HACEKOMbIX. BO3HHKHOBEHHE JTWHUU 4YeOBEKa
pasymHOro u ee pazButue. CTaHOBJICHHE YEJIOBEKAa COBPEMEHHOTO THIIA.

1. leau u 3apauu

eap AUCUMNIMHBI
- 3HAKOMCTBO ¢ OCHOBHBIMU HAYYHBIMU TEOPUSMHU IBOJTIOIMOHHOTO PA3BUTHSL.

33)13‘11/[ JAUCHUIIINHBI
- HOJIYy4YUTb NPCACTABJICHUC 00 3BOJ'IIOI.[PIOHHOI>1 TCOpHUHU.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIJIENSSA 3TAbl €€ PELICHNUS,
JIEHCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKU aHAIU3UPYET M BBHIOMpAET
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, -

KPUTUYECKNH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iIH4YHBIE BapUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHPOBAHHO
(dhopmHpyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU

YK-1.5 Ompenenser #  ONEHUBACT  NPAKTUYECKHE
MOCIIE/ICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 3a/1a491

OIIK-1 CriocobeH aHaM3UpOBaTh 3a/1a4u OIIK-1.1 OcymecTBisieT JIEKOMITO3ULIHIO 3a/1aun
YIIPaBIICHUS B TEXHHYECKUX CUCTEMax Ha yIpaBJeHUs, BbIIEsAET 0a30BbIE COCTABIISIOIINE 33/1a91
OCHOBE MPUOOPETEHHBIX 3HAHUH

OIIK-2 CriocobeH ¢opMynrpoBaTh 3a/1a49u OIIK-2.1 Bmameer ¢yHAaMEHTaNFHBIME  TIOHSATHSIMH,
YIpaBJICHUS B TEXHUUECKUX CHCTEMax Ha 3aKOHAMH W TEOpUsAMH  NPOQUIBHBIX  pas/IelioB
OCHOBE 3HaHHUU 1O NPOPUILHBIM pa3ienaM MaTeMaTUYECKUX U €CTECTBEHHOHAYYHBIX JUCIIUILTNH
MaTeMaTH4eCKUX U €CTeCTBEHHOHAYYHBIX

JUCITUTUTHH

OIIK-7.1 IpamoTHO W apryMEHTUPOBAaHHO (OPMHUPYET
COOCTBEHHBIE CYXJCHHMS U OLIEHKHM Ha OCHOBE 3HAHUI IO
pOoQUIBHBIM paszenam MaTeMaTU4YECKUX 51
€CTECTBEHHO-HAyYHbIX AUCLUIUIUH

OIIK-7 CriocobeH npuHUMAaTh HayYHO
000CHOBaHHBIEC PEIICHUS B 00JIaCTH CUCTEMHOTO
aHaJIn3a ¥ aBTOMaTUYCCKOTO YIPABJICHUS Ha
OCHOBE MaTEMaTHYECKUX U
€CTECTBCHHO-HAYYHBIX JUCIUTUTAH

OIIK-7.2 CnocobeH 000CHOBaTh MPUYMHHO-CIIC/ICTBEHHEIC
OTHOIICHHS UCIIONB3YEMbIX TIOHITUH U MOIesIei

OIIK-7.3 VYmeer HaxomuThb KJIIOYEBBIE MapaMeTphI,
OIIPEAEIISIONINE U3YYaeMbli ITpoIece

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)



B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI
3HATh:

OCHOBBI 3BOTIOLIMOHHOM TEOPHUHU.
YMETh:

AHanM3upoBaTh 0COOEHHOCTH PAa3BUTHS KHUBBIX OPTAaHU3MOB C TOUYKH 3PEHUS SBOJIIOIIMOHHON TEOPHUH.
BJIaJIETh:
HaBpikamu pacrio3HaBaHUsI BUAOBBIX IIPU3HAKOB.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.
No Tema (pazmen) TUCITUTUTHHEL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 [Mpobnema MPOUCXOXKICHHSI ) ’ 4
OMOJIOrNYECKOro PasHOOOpa3usl
) Bopsoa 3a CYLIECTBOBaHHE u 1 1 3
€CTeCTBEHHBIN 0TOOD
3 Ontorenes 2 2 4
[Ipoucxoxnenne  xu3au. Mwup 1o
4 BO3HHUKHOBEHUS KJIETOK. T'unoresa 1 1 3
BO3HMKHOBEHUS] MHOTOKJIETOYHOCTH
5 Buner otbopa 2 2 4
6 CurHanpHple TYTH M TE€HBl  C 1 1 3
TIEHOTPOITHBIM dPPEKTOM
7 OBOJIIOLMOHHBIE | 1 4
Hosiectsa.llomumoppusm
] BoznukHoBeHnue JTUHUH YeI0BeKa 1 1 4
pasyMHOTO
9 Uenosek BoIIpsiMIIeHHBIH, Homo erectus 2 2 3
10 KemOpuii. [Taneo3orickas apa. | 1 4
Mes3ozoit.KaitHo30i
1 [losiBnenne uyenoBeka  COBPEMEHHOTO ) 5 3
TUIA
12 |KpomaHbOHCKHI YeNOBEK 1 1 4
13 |Heonmutuueckas peBOIIOIUS 2 2 3
14 CoBpeMeHHble  oOmecTBa W HUX 1 1 4
cnenuduyeckue 00Ie3HN
Hroro yacos 20 20 50
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)
Cemectp: 3 (Ocennuii)

1. IIpobiema nporcxokaeHNs OMOIIOTHYECKOTO pa3HooOpas3us




[Ipobnema  TpOMCXOXKIEHHS  OHMOJNIOTMYECKOTO  pa3HooOpazus.  Mcropus  u3ydeHus U
KOHIICTITYaJIN3aIHH.

N3menunBocTh 10 /lapBUHY M COBPEMEHHBIN B3IVIAA.

OmnpeneneHHast 1 HeoNpeIeieHHass K3MEHYMBOCTH 110 JlapBuHy. MyTanmoHHast, MOTU(pHUKAUOHHAS U
KOMOMHATHUBHAsI ©3MEHYHBOCTh, YaCTOTa MyTaluii de novo.

2. Bopb0a 3a cyiiecTBOBaHUE B €CTECTBEHHBIN 0TOOP

Bopb0a 3a cyiiecTBOBaHUE M €CTECTBEHHBIN OTOOP.

[lonsiTne abCONIOTHOW W OTHOCHTENBHOW MPUCTIOCOONICHHOCTH. M3MEHeHHe 4acToT ajuieseld Mpu
0TOOpE MPOTHB PELIECCUBHOTO AJIEIS, IPEUMYLIECTBE T€TEPO3UTOT U IPEUMYIIECTBE TOMO3HUTOT.

Maremarndeckoe ormucaHue oroopa.

l'enetrueckwuii npeiid u oTdOP.

3. OHTOreHe3

Pasnoxenue GpeHoTHNMYECKO# qucniepcun. Jlucnepeus mo KOMMYSCTBCHHBIM MTPH3HAKAM.
OHTOreHe3, COOTHOIICHUE TeHoTHTa U (eHOTHIA. DOPMUPOBAHNE MTPU3HAKOB B OHTOTEHE3e. [ €HBI ¢

OOJBIINM U MaJIbIM 3P HEKTOM.

4. IlpoucxoxaeHue KU3HU. MHp [0 BO3HMKHOBEHMSI KIETOK. [umore3a BO3HUKHOBEHHS
MHOTOKJIETOYHOCTH

ITpoucxoxkeHHE HKUIHU, MUD JI0 BOSHUKHOBEHUS KJIETOK.

IMpokapuoTHueckas KJIeTka, BOSHUKHOBEHHE adpOOHON DHEPTETHKH.

DykapuoTuieckas KieTka — TeOpUsi CUMOHOTeHEe3a.

Mup 710 MHOTOKJIETOYHOCTH. [ MIOTE3bI BOBHUKHOBEHUS MHOTOKJICTOYHOCTH.

5. Buner otbopa

CTabunu3upyroImui 0TOOp Ha YPOBHE OPraHU3MOB U HAa YPOBHE MOCIICIOBATEIBHOCTEH.
JIBroKyIui oTOOp Ha YPOBHE OPraHU3MOB M Ha YPOBHE MOCIICIOBATEIIEHOCTEH.
Pa3znoo6pa3suii oroop.

6. CUrHanbHbBIC MyTH U TEHBI € TICHOTPONHBIM 3 dHekToM

CurHanbHbIE MyTH U T€HBI ¢ TieHoTponHbIM 3 dekroM. Kpeoas! u aianTUBHBIN JaHIadr.

7. OBomounonHble HoBuecTBa. [lomumopduzm

3BOJ’IIOL[I/IOHHLI€ HOBHICCTBA — OTKYa 6epch5{ HOBBIC ITPU3HAKH.
HOJ’II/IMOp(bI/IBM B IOMMYJIANUAX U 9BOJIFOMOHHBIC HOBIIICCTBA. AJ'IBTPYI/ISM B IpUpOAcC.

Cemectp: 4 (Becennuii)
8. BO3HMKHOBEHHUE TUHUH YEJIOBEKA Pa3yMHOTO

Bo3HUKHOBEHHE JIMHUM YelIOBEKa pasyMHOTrO. Jluans ABCTPAJIOIIUTCKOB. DKOJIOTUYCCKUE ycCJl10BUs
BBIACJICHUS JIMHUU Y€JIOBCKA YMCJIOIO. Bo3nukHOBEeHHE MIPAMOXOKACHU .

9. Yenogek BeimpsaMIeHHBIH, Homo erectus

UYenosek BoinpsiMiieHHBIH, Homo erectus. [lepBast BonHa paccenenus u3 Adpuku. Kynsrypa uenoBeka
BBIIIPSIMIIEHHOTO, OBJIAJICHUE OTHEM.

10. KemOpuii. [1aneo3zoiickas spa. Me3o3zoii.Kaitno3oi



Onuakapckas dayHa.

Kem0Opwuii, kemOpuiickuii B3pbiB. DopMHUpOBaHUE COBPEMEHHBIX THUIIOB JKUBOTHBIX.
[Taneo3olickas 3pa. Beixoq Ha Cyllly pacTeHUM U )KUBOTHBIX.

Me3zo30ii. PacuBer 1 najienne 1uHo3aBpoB. VIMIIakTHBIE ¥ OMOIIEHOTHYECKHE THITOTE3bI.

Kaitnozoii. ®opMmupoBaHHE COBPEMEHHBIX OTPSIOB U CEMEWCTB MIICKONHUTAIOMIMX, NTHI[ U
LBETKOBBIX pacCTEHUH. PaciBET HACEKOMBIX.

11. ITosiBnieHre 4YEIOBEKa COBPEMEHHOrO THHA

[losiBneHne dvenmoBeka COBpeMEHHOro Tuma. HeaHaepTanbCKMH 4YEIOBEK M €ro KyiabTypa. [eHsl,
BOBJICUCHHBIE B 00ECIIEUeHNE WICHOPA3AEIbHON peyn.

12. KpoMaHBOHCKUH YETIOBEK

KpomansoHckuii uenoBek. Bropas BonmHa uncxoma u3 AdpukH, pacceleHHe KpPOMaHbOHCKOTO
yesoBeka. GopMUpOBaHHE JTOKATBHBIX TTOMYJISIHHA.

13. HeonuTtrueckast peBOIOLHS

Heonutnyeckass peBomonnsa. BO3MOXHBIC COIUANBHBIC CTPYKTYPBI MEPBBIX 3EMIICACTBICCKIX
OOILMH.

14. CoBpemeHHbIe 00IIECTBa U UX CTICITU(pUICCKIE OOIe3HH

CoBpeMeHHbIe 001IeCTBa 1 UX crieruduaeckue Oone3nu. Bropoii nemorpadudeckuii mepexos u ero
pOJIb B CO3/IaHMH COBPEMEHHOM T€HETUYEeCKON CTPYKTYPBI OIMYJISINA YeT0BeKa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0XMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYueOHast aymuTopus, MyJIBTUMEANA TIPOEKTOP U 3KPaH, HOyTOYK.
CBeToBBIE MUKPOCKOIIBI, JAMUHAPHBIHN O0KC, damku [1eTpy, roToBbIe THCTOIOTHYECKUE MTPEenaparsl,
XOJIOAWIIBHUK, TEPMOTAThI, HAOOPHI PEaKTUBOB, Oy(epHbIC PACTBOPHI, ICHTPU(PYTa, aBTOKJIAB.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI
OcHoBHas JuTeparypa

JomonanTtenyHas uTeparypa
JomnonuurensHas aureparypa pekomengosana MILY Ckonkoso.
A.B. Mapkos. DBosrorust yenoBeka. T. 1. O6e3bstHbl, KocTH, TeHbl. M.: Actpenb: Corpus, 2011. 510 c.
A.B. Mapxos, E.b. Haiimapk. OBomrorus. Kinaccuueckue unen B cBeTe HOBBIX OTKpBITHH. M.: ACT,
Corpus, 2014. 656 c.
A.C. Cesepuos. Teopust sBomroruu. M.: I'ymanutap. uzn. nerp BJIAJIOC, 2005. 380 c.
D. Futyuma, M. Kirckpatrick. Evolution. Sunderland, Massachusetts U.S.A.: Sinauer Associates, 2017.
600 p.
J.B. Pucc, JI.A. Yppu u ap. "<buonorus Campbell B 3-x Tomax. Tom 1. Xumus xuznu. Kierka.
I'enernka": uanexruka, 2021, 672 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

He ucnonesyrores



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

MS Ofice
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemHoe ycBOEHHME Marepuaia Kypca IpeanojaraeT MOCELIEHUE JIEKIWN, BIyMUYHMBOE H3y4YEeHHE
PEKOMEHYEMOU JIMTEPaTyPHL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: CucTeMHBIN aHAIIA3 U yHpaBJICHUC

IIpO(l)I(l.]Ib NMOATOTOBKMU: praBJ'ICHI/IC HWHHOBAallUsMU B OusHece
dusrex-1kona Ou3Heca BBICOKUX TEXHOIOTHI
dusrex-11kona Ou3Heca BBICOKUX TEXHOIOTHH

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
3 (oceHHui) - 3a4eT

4 (Becennwuii) - /luddepeHpoBaHHbIi 3a4eT
PaspaGorunkm:

B.A. CxoGeeBa, kaHJ1. OM0J1. HAyK
T.A. YepHoB, cTapiuii npenogaBareib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 Criocoben aHaIM3UpOBaTh 3a1a41
yIpaBJICHHs] B TEXHUYECKUX CUCTEMaX Ha
OCHOBE TIPHOOPETEHHBIX 3HAHUI

OIIK-1.1 OcyecTBiseT JIEKOMITO3HITHIO 3a1a9u
yIpaBJeHUs, BBIIENsET 0a30BbIE COCTABIISIIONINE 3a/1a91

OIIK-2 CniocobeH ¢hopMyInpoBarh 3a1a4u
YIpaBICHUS B TEXHUUECKUX CHCTEMaX Ha
OCHOBE 3HaHHUH 10 MPOGHUIBHBIM pa3jenam
MaTeMaTHYECKUX M €CTECTBEHHOHAYYHBIX
JAHCUUILTHH

OIIK-2.1 Bnageer «¢GyHIaMEHTaIbHBIMU  MOHSATHSIMH,
3aKOHAMHU 5 TEOPUSIMHU PO HITEHBIX pasenos
MaTeMaTHYeCKUX U €CTeCTBEHHOHAYYHBIX JUCITUTUINH

OIIK-7 CriocobeH npruHUMaTh HayqyHO

000CHOBaHHEIC PCIICHUS B 00JIaCTH CUCTEMHOIO

aHaJIn3a 1 aBTOMAaTHYCCKOI'0O YIIPaBJICHUA Ha
OCHOBC Mar€cMaTH4CCKHUX U
€CTCCTBCHHO-HAYYHbIX JUCIUILIINH

OIIK-7.1 IpamMoTHO W apryMEHTUPOBAaHHO (OPMHPYET
COOCTBEHHBIE CYXICHHMS M OLECHKM Ha OCHOBE 3HAaHUH IO
npoGUIBHBIM pasaenam MaTeMaTHYeCKHX u
€CTECTBEHHO-HAYYHBIX AUCLIUILINH

OIIK-7.2 CnocobeH 000CHOBaTh MPUYMHHO-CIICICTBCHHbIE
OTHOILICHHUS UCIIOJIb3YEMBIX IIOHATUN U MOZCIIECH

OIIK-7.3 VYMeer HaxOOUTh KIIFOYEBLIE
OTIPEICIISIONINE U3ydaeMbIil PoIIece

napameTpabl,

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIINHBL <(3BOJ'IIOLII/IOHH3,$I OHONIOTHS O6y‘-IaIOH_II/II\/’IC$I JOJIDKCH:

3HATh:
OCHOBBI 3BOJTIOLTUOHHON TEOPHH.
yMeTh:

AHaJ'II/IBI/IpOBaTB 0COOEHHOCTHU Pa3BUTUA KUBBIX OPTaHU3MOB C TOUKU 3PCHUS 3BOJ'IIOI.IPIOHHOI71 TCOpHUHU.

BJIad€Th:

Haprsikamm pacrio3HaBaHUA BUJOBBIX ITPHU3HAKOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

HpI/IMepBI BOIIPOCOB Ha MCPOIIPHUATUAX TCKYIICTO KOHTPOJIA:

0NN N bW~

. Kpeaunonusm kak runoresa o IpOUCXOKACHUN OHOpa3HO00pasusl.

. YcnoBus coOmoneHus paBHoBecus Xapau-BaiinGepra.

. OTnu4re NoNOXKUTENFHOTO aCCOPTATUBHOTO U CEJIEKTUBHOTO CKPELIMBAHUS.

. TparncdopMu3M Kak THIIOTE3a O MPOUCXOKACHUN OHOpazHO0Opa3usl.

. Paznoxxenue geHorunmueckoit qucrnepcuy npru3HaKa.

. BnusHue oTpuLaTenbHOro acCOPTAaTUBHOTO CKPEIIUBAHMS HA YACTOTHI ajlleie U TEeHOTHUIIOB.
. HeitrpanbHblil nomuMopdusm - onpenencHue, IpuMepsbl.

. BzanmooTHOIIEHUS! MEKAY ApeiiPoM 1 0TOOPOM B 3aBUCUMOCTH OT pazMepa MOMYJISLUuU

9. HOJ'II/IMOpq)I/BM, BJ'II/IHIOH_II/II\/’I Ha HpI/ICHOCO6JIeHHOCTB — NPpHUYUHBI TOAACPKAHUS.

10. HpI/IMepLI 3a6OJ'IeBaHI/If/'I, COXPAaHAIOMIUXCS B IMMOMYJISIHAN 6J1aro;[ap$[ MNpEUMYIICCTBY I'CTCPO3UTOT.

11. D¢ ekt ocHoBarenst u OyTHUIOYHOTO TOPIIBILIKA — PA3IMYHBIE IOCIEICTBUS




12. CucreMsl ckpenuBaHuii. BiausiHre crcteM CKpeluBaHui Ha TeHOQOH/T MOMYIISIHH.
13. Paznoxenne (heHOTUNHYECKON JUCTIEPCHH.

14. Tlpumepsl posii B3aUMOICHCTBUS TEHOTHUIIA M CPEAbl B IATOTEHE3€ CONMATbHO-3HAYHMMBIX
3a00JIEBAHUIA.

15. Pons ectecTBeHHOTO 0TOOpa B (hOPMUPOBAHUH U3MEHUYHNBOCTH TIO TIOJIUTCHHBIM TPU3HAKAM.
16. IlpuBenuTe mpUMepsI BIUSHUS OJHOTO TeHA HA M3MEHYHBOCTD I10 MOJUTEHHOMY MPU3HAKY.

17. Bome3nm oOpa3za KHM3HM - TPHUBEIUTE NPUMEPHI, BBIABHHBTE THIIOTE3bl O NPUYMHAX HX
pacIpoCTpaHEHHOCTH B HACTOSILEE BPeMs

18. MeTozbl OLICHKH POJIM HACIEICTBEHHOCTH U Cpeibl B (OPMUPOBAHHU KOJIMYECTBEHHOTO IPU3HAKA.
19. Ipuuunsl HeAID(HEKTUBHOCTH OTOOPA B YUCTHIX JTUHHSX.

4. [lepeyenb THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Hefitpanbupiii monumopusm - omnpezencHue, NpuMepbl. B3anMoOTHOIIEHUsT MexXAy apeidom u
0TOOpPOM B 3aBUCHUMOCTH OT pa3Mepa MOIYIISAIH

[Momumopdu3sm, BIUSMIOMMHA Ha NPUCTOCOONIEHHOCTh — TPUYMHBI HojjepkaHus. [Ipumepsr
3a00JIeBaHNN, COXPAHSAIOIINXCS B MOMYJSIIUM OJlarogaps NpeuMyIEeCTBY T€TepO3UToT

9(1)(1)eKT OCHOBArTcCJIsI 1 6YTBIJ'IO‘IH01"O TOPJIBIIIKA — PAa3JIAYHBIC ITOCIICACTBUA.

Cucrtembl CKpelMBaHWN. BimsHue cucteMm ckpemyBaHWil Ha TeHO(OH MOMyNsuH.. PaznoxeHue
(deHoTunuueckor aucrepcud. llpumepbl ponu B3auMOACWCTBUSI TEHOTUIIA M CpPEIbl B IaTOreHE3e
COIIMAJIbHO-3HAYNMBbIX 3a00JIeBaHU

Ponp ecrectBeHHOro otbopa B (OpMHPOBAaHMM HW3MEHYMBOCTH I10 TIOJMICHHBIM HpPU3HAKaM.
[IpuBenuTe MpUMepHI BINUSHNSA OJHOTO FeHa Ha N3MEHYMBOCTH 110 MOJUT€HHOMY ITPU3HAKY.

bonesnn o0pa3a JKH3HM - TPUBEIUTE IPUMEPbI, BBIIBUHBTE THUIIOTE3bl O NPUYMHAX UX
pacIpoCTpaHEHHOCTH B HACTOSILEE BPeMs

MeTozbl OLIEHKHM POJIM HACIEACTBEHHOCTH M cpelbl B (hOPMHPOBAHMU KOJIMYECTBEHHOTO HPHU3HAKA.
[Tpruuns! He3hHEKTUBHOCTH OTOOPA B YMCTHIX JIMHUSIX.

Bonpocs! k auddepeHunpoBaHHOMY 3a4eTy:
1. Hefitpanbubiii monumopdusm - onpezeneHue, npuMepsl. BzaumoorHomenus: Mexay apeidom u
0TOOpPOM B 3aBUCHUMOCTH OT pa3Mepa HOIYIISIHH.

2. Tonumopdusm, BIUSMIONMA Ha MPUCIOCOONEHHOCT, — TPUYHMHBI Tojaepxkanus. [Ipumepst
3a00JeBaHNH, COXPAHSIOLUINXCS B MOMYJSIUH Oilarogapsi NpeMMyILIEeCTBY T€TEPO3HUIOT.

3. 3(1)(1)CKT OCHOBATcCJIA 1N 6YTBIJ'IO‘1HOFO TOPJIbIIIKA — PA3JIMYHBIC TOCICACTBUA.

4. CucrteMbl CKpelMBaHUH. BiusHuEe cucTeM CKpeluBaHWiA Ha TeHO(OH MOMyJsiud. Paznoxkenne
¢deHoTunuueckor aucrepcud. llpumepbl ponu B3auMOACWCTBUSI T€HOTUIIA M CpPENbl B IAaTOrCHE3e
COIIMAJIbHO-3HAYUMBbIX 3a00JIeBaHU

5. Pomnp ecrectBeHHOro oTOOpa B (POPMHPOBAHMHM H3MEHYMBOCTH 110 TIOJUTCHHBIM IIPHU3HAKaM.
[IpuBenuTe MpuUMepHI BINUSHNSA OJHOTO FeHa Ha N3MEHYMBOCTH 110 MOJUT€HHOMY ITPU3HAKY.

6. Bome3nm oOpasa KH3HM - NpPUBEIUTE NPUMEPHI, BBIIBUHBETE THIIOTE3bl O NPUYMHAX HX
pacIpoCTPaHEHHOCTH B HACTOSILEE BPEMSI.

7. MeTonbl OLIEHKH POJIM HACJIEACTBEHHOCTH M Cpesibl B ()OPMUPOBAHMH KOJMUYECTBEHHOTO MpPU3HAKA.
[Tpruunsl HE3hHEKTUBHOCTH OTOOPA B YMCTHIX JIMHUSIX.

[Tpumepsl BOIIPOCOB 115 3a4eTa:

1.Kpeannonusm Kak runoresa 0 IpoOUCXOKICHUH OMOPa3HOO0pasusl.

2.YcnoBus cobnronenns paBHoBecus: Xapau-BaitnOepra.

3. OTnruune nooKUTEIFHOTO aCCOPTATUBHOTO U CEJIEKTUBHOTO CKPEIINBaHUSI.

4. TpanchopMH3M KaK THIIOTE3a O IPOUCXOXKACHUN OnopazHooOpaszusi.

5.BnusiHre OTpULIATENIEHOTO ACCOPTATHBHOTO CKPEIIMBAHMS HA YaCTOTHI aJljiesiell U TeHOTHUIIOB.

6. B3anmooTHOIIEHNSsI MEX Y ApeiihoM 1 0TOOPOM B 3aBUCUMOCTH OT pazmepa HOMyIsIIun

7. I1pumepsl 3a00s1€BaHIH, COXPAHSIOMINXCS B TOMYJISIIAN O1aroaaps MperuMyIIeCTBY T€TePO3UTOT.



Kpurepun onennBanus
Onenka ommuao (10 OamioB) - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIlIeMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MNpOorpaMMbl AMCHUUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Onenka ommmuHo (9 ©0amioB) - BBICTABISIETCS  CTYACHTY, I[IOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpPOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNN KOHKPETHBIX 3a]1a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka omamuHo (8 6auioB) - BBICTaBIAETCS CTYIEHTY, IIOKa3aBLUIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh UX Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 337134, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomo (7 0aioB) - BEICTABISIETCA CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepuall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTUKE, HO HEIOCTaTOYHO
IrpaMOTHO 00OCHOBBIBAET MOITYYCHHBIEC PE3YIJIBTATHI.
Onenka xopoio (6 6aoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/O 3HAET MaTepuall, TPAaMOTHO H
M0 CYIIECTBY HM3JIaraeT €ro, yMeeT HNPUMEHSTHh MOMyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka xopomo (5 0amioB) - BBICTABISIETCS CTYIACHTY, €CIIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO M MO CYIIECTBY H3JIaraeT €ro, yMeeT HMPUMEHATh NOJy4YEeHHbIC 3HAHUs Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOUHOCTEH.
Onenka ynoBieTBOpUTENbHO (4 Oana) - BBICTABISETCS CTYACHTY, MOKa3aBlIeMy (parMeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
Onenka ynoBieTBOpuTesibHO (3 Oayia) - BBICTABISETCS CTYACHTY, MOKa3aBlIeMy (parMEeHTapHBII,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronemy omuOku B (GopMynupoBKax 0a30BbIX MOHSTHH,
HapyLIEHUs] JIOTMYECKOH IMOCIEeJ0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH MporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEYIOBIECTBOPUTENBHO (2 Oana) - BHICTABISETCS CTYACHTY, KOTOPBI HE 3HAeT OONbLIeH YacTu
OCHOBHOTO COAEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIMyCKaeT rpyOble OmHOKH B
(hopMyIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

«3a4TEHO» - BBICTABISIETCS 00yyaromeMycs, eCll OH IOKa3all BCECTOPOHHHUE, CUCTEMaTU3UPOBAHHbIC
3HaHMA Y4eOHOM MporpamMMbl AWUCIMIUIMHBI U YMEHHE IPUMEHATh MX HA MPAKTHKE NPH pEIIeHHU
KOHKPETHBIX 3aJa4 (aXke eCiM MPH 3TOM ObUIM AOMYLIEHB HEOOJbIINE HETOYHOCTH), 00OCHOBHIBACT
[IPUHATBIE PELLCHMUS;

«HE 3a4TE€HO» - 00yYaIOIIMKCS HE 3HAET OOJIbILEH YaCTH OCHOBHOTO COACPKaHUS y4eOHOM MpOrpaMmbl
JMCLUILIMHEL, AOIyCKaeT rpyOble ommMOKN B (hOpMYTHUPOBKAX OCHOBHBIX MOHSATHH AUCIUIUIMHBI U HE
YMEET MCIIOJIB30BATh MOJyUYEHHBIE 3HAHUS IIPH PEIIEHUH TUITOBBIX TPAKTUYECKUX 3a/1a4.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

ITpu mpoenennn auddepeHIMpoOBaHHOIO 3ayeTa olyuaromemycs: mpenocrasinsercd 40 MUHYT Ha
MTOJITOTOBKY.

OHpOC 06yqa}0meroc51 10 6I/IJ'I€Ty HC JOJIZKCH NPCBLIIIATh OAHOTO ACTPOHOMHUYCCKOI'O Jaca.
HpI/I OPpOBCACHUU 3a4CTa O6y‘laIOH_I€MYC$I npeaoCTaBIIACTCA 30 MHHYT Ha IMIOATOTOBKY.



Bo Bpems mpoBemeHusi 3auera oOydaromipecs MOTYT IMOJb30BATHCS MPOTPAMMON JUCIIUILUIHHEI,
KOHCTIEKTaMH JISKIIMIA 1 JTF0O0H APYToi TUTepaTypou.



