degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: 3BOJ'IIOI_II/IOHH3,$I Ouoyorus
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: YHpaBJ'ICHI/IC HWHHOBallUsIMU B OousHece

®dusTex-1koiia OM3HECa BRICOKUX TEXHOJIOTHHM
LOCHTP O6pa3OBaTeJIBHBIX nporpamMmm DuU3TEX-IIKOJIEI OMOIOTHYECKON 1 MeZ[HL[PIHCKOfI

(buzuku
Kypc: 2
KBaJIMpUKALS: GakanaBp

Cemectpbl, HOpMBI TPOMEKYTOUHON aTTECTAIHH:
3 (ocenHuit) - 3auet

4 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

AynutopHbIX yacoB: 40 Bcero, B TOM 4HCIIE:
nexuuu: 20 yac.
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 obcyxieHa Ha 3aceflaHuu IIeHTpa 00pa30BaTeNbHBIX MporpaMM DOU3TEX-IITKOJIbI OHOTOTHYECKON 1
MeauimHcKor ¢usuku 27.03.2025



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,€ KOMHGTGHL[I/Iﬁi

Ko 1 HaumMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl AOCTHKEHUS] KOMIIETEHIIUN
YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VYK-1.1 AnanusupyeT 3a7a4y, BbIJICTSI STallbl €€ PEIICHUS,
KPUTHYCCKUI aHaIU3 U CUHTE3 HHpOpMaIHK,  |ACHCTBHs IO PEIICHUIO 3a/1a4K
OPUMCHATH CHCTEMHBIN MOAXOA uist perneHust | VK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHPOBAHHO
MOCTAaBJICHHBIX 3a7a4 (dhopmupyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU
OIIK-1 Cnocoben npuMeHsTh OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABICHHYIO 3ajady,
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B HaMeyJaTh MyTH €€ peleHUs

oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-4 CriocoOeH ocymIecTBIATE cOOp U OIIK-4.1 Bmageer weromaMu Hay4yHOTO IIOMCKa |
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH) WHTEIUIEKTYyallbHOTO aHalln3a WHGOpPMAlUd TpPHU PElICHUH
TEXHOJIOTUYECKON HH(POPMAIMH ISl pEIICHUsT  |3a1a4 MPpoeCCHOHANBHON IS TEIbHOCTH

(byHIaMEHTaIBHBIX U MPUKJIAJHBIX 334

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbBI
3HAThb!
- OCHOBBI BOJIIOIIMOHHON TEOPUH.
YMETb:

- QHAJTM3UPOBATh OCOOCHHOCTH PAa3BUTHSI KHUBBIX OPTAaHU3MOB C TOUKH 3PEHUS SBOJIOIMOHHON TEOPUH.
BJIaJIETh:
- HaBbIKAMM PACIIO3HABAHUS BUAOBBIX IIPU3HAKOB.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

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



TPYZ[OGMKOCTB 110 BUAAM y‘le6HBIX 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora

1 [Ipobnema MPOUCXOKICHHS ) ) 4
OMOJIOrnYecKoro pa3zHooOpasus

) Bopbba 3a CyIIeCTBOBaHHE u 1 1 3
€CTECTBEHHEIN 0TOOP

3 Onrorenes 2 2 4
[Ipoucxoxaenue Ku3HH. Mwup 10

4 BO3HUKHOBEHUS KJIETOK. T'unotesa 1 1 3
BO3HUKHOBEHHUSI MHOTOKJIETOYHOCTH

5 Buger or6opa 2 2 4

6 CurnasipHple IyTH WU TeHBl  C 1 1 3
IUIEHOTPOITHBIM P PEKTOM

7 OBOJIIOLIMOHHBIE 1 1 4
Hosiectra.[Tomumoppuzm

3 Bo3nukHOBeHUE JMHUH qeJoBeKa 1 1 4
pa3yMHOTO

9 UYenosek BeIIpsIMIIEHHBIH, Homo erectus 2 2 3

10 KembOpuii. [Taneo3olickas apa. 1 1 4
Me3zo3oii.Kaiino30it

1 [TosiBeHne 4YenoBeKa  COBPEMEHHOIO ) ’ 3
T

12 |KpoMaHbOHCKHI YEIOBEK 1 1 4

13 Heonutnueckas peBomronus 2 2 3

14 CoBpemeHHbBIS obmecTtea U ux 1 1 4
crierduyeckre 60ae3HI

Nroro yacos 20 20 50

[loaroroBka k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIIA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)

Cemecrtp: 3 (Ocennwii)

1. [Tpobiema MpoNCXOKACHNUS OHOIOTHIECKOTO pazHooOpas3us
[Ipobnema  mpOWCXOXKIEHHS  OHMOJNIOTMYECKOTO  pa3HooOpazus.  Mcropus  u3ydeHus U

KOHIICTITyaJIn3aluu.

N3menunBocTh 10 /lapBUHY M COBPEMEHHBIN B3IVIAA.

OmnpeneneHHas 1 HeoNpeIeieHHas K3MEHYMBOCTH 110 /lapBuHy. MyTanmoHHast, MOTU(pHUKAUOHHAS
KOMOMHATHUBHAsI ©3MEHYHBOCTh, YaCTOTa MyTaluii de novo.

2. Bopb0a 3a cymiecTBOBaHUE W €CTECTBEHHBIN 0TOOP

Bopb0a 3a cyiiecTBOBaHUE M €CTECTBEHHBIN OTOOP.

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

MareMaTndeckoe ormucaHue oroopa.
l'enetrueckwuii nmpeiid u oTOOP.




3. Onrorenes
Pasnoxenne gpenotunudeckoit mucnepcun. Jucnepeus mo KOJMMYeCTBEHHBIM MTPU3HAKAM.
OHrorenes, cOOTHOIIEHHE reHoTHNa U GeHoruna. GopMupoBaHe MPU3HAKOB B OHTOTeHe3e. [ eHbl ¢

O0NBIINM U MaJIBIM 3G HEKTOM.

4. HpOI/ICXO)K,IleHI/IC JKH3HH. MI/Ip J0 BO3HHUKHOBCHHA KJIICTOK. T'umore3a BO3HMKHOBEHUS
MHOT'OKJICTOYHOCTH

[TpoucxoxaeHne )KU3HU, MUP 10 BOSHUKHOBEHHS KJIETOK.
ITpokaproTHdeckas KieTka, BOSHUKHOBEHHE a3pOOHOI SHEPTEeTUKH.
DyKapHoTHYeCcKas KJIeTKa — TEOpUsi CUMOHMOTeHe3a.

Mup 10 MHOTOKJICTOYHOCTH. | UTTOTE3bI BOSHUKHOBEHHSI MHOTOKJIETOUHOCTH.

5. Bugpl otbopa

Crabunu3upyronmii oT00p Ha ypOBHE OPraHM3MOB M Ha YPOBHE I1OCIIEI0BATEILHOCTEH.
JBmxymuii oTO0p Ha ypOBHE OPraHU3MOB M Ha YPOBHE TIOCTIEIOBATEIILHOCTEH.
Pasznoo0Opassimuii otoop.

6. CurHanbHbIe IyTH U TEHBI C TUICHOTPOITHBIM 3 GeKTOM
CurnasipHBIC ITyTH U T€HBI C IUIeHOTponHBIM 3¢ dextom. Kpeons! u ananTuBHbIN JaH madT.
7. IBomonmonHbie HopmecTBa. [Tomumophusm

DBOJIOLMOHHBIC HOBILIECTBA — OTKY/Ia OEpYTCsl HOBbIE PU3HAKH.
[Tonmumopdu3M B MOMyISALMAX U SBOJIIOIMOHHBIE HOBIIECTBA. AJIBTPYH3M B IIPUPOJIE.

Cemecrtp: 4 (Becennuit)
8. BO3HUKHOBEHHE JIMHUHU YEJIOBEKA Pa3yMHOTO

Bo3HuKHOBEHME JIMHUU 4Y€JIOBEKa pa3syMHOro. JIMHUS aBCTPajONUTEKOB. DKOJIOTUYECKUE YCIIOBUS
BBIICJICHUS JIMHUH YEJIOBEKA yMEJIOro. BO3HUKHOBEHNE MPAMOX0KICHUS.

9. Yenosek BeinpsMieHHbIH, Homo erectus

Uenosek BeImpsimiieHHBIH, Homo erectus. [lepBas BonmHa paccenenus 3 Adpuku. Kynprypa genoseka
BBITIPSIMIIEHHOTO, OBJIJIEHUE OTHEM.

10. KemOpwuii. [1aneo3zoiickas spa. Mezo3zoii.Kaiino3oi

Onuakapckas dayHa.

Kem0Opuii, kemOpuiickuii B3pbiB. DopMHUpOBaHHE COBPEMEHHBIX THUIIOB JKUBOTHBIX.

[Taneo3olickas 3pa. Beixoq Ha Cyllly pacTeHUM U )KUBOTHBIX.

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

Kaitnozoii. ®opmupoBaHHE COBPEMEHHBIX OTPSIOB U CEMEWCTB MIICKONHUTAIOMIMX, NTHI[ U

OBCTKOBBIX paCTeHHfI. PaCHBeT HaCCKOMBIX.

11. IlosiBnieHre 4YeEIOBEKa COBPEMEHHOrO THHA

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



12. KpoMaHBOHCKUI YETIOBEK

KpomansoHckuii uenoBek. Bropas BomHa uncxoma u3 A¢pukd, pacceleHHe KpOMaHbOHCKOTO
yesoBeka. @opMUpOBaHHE JIOKATBHBIX TTOMYJISIHHA.

13. HeonuTtrueckasi peBOIOLHS

Heonutnyeckass peBosonnsa. BO3MOXHBIC COIUANBHBIC CTPYKTYPBI MEPBBIX 3EMIICACTBICCKUX
OOILMH.

14. CoBpemeHHbIE 00ITIECTBa U UX CIICIU(pUICCKIE OOIe3HH

CoBpeMeHHbIe 001IeCTBa 1 UX crieiududeckue Oone3nu. Bropoii nemorpadudeckuii mepexos u ero
pOJIb B CO3/IaHMH COBPEMEHHOM T'€HETUYECKON CTPYKTYPhI MOIMYJISIINIA YeT0BeKa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOXMMOM AJIsl OCYIIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYueGHast aymuTopus, MyJIbTUMEANA IPOEKTOP 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
JomnonaurensHas aureparypa pekomengosana MIIY CkonkoBo.
A.B. Mapkos. DBosronust yenoBeka. T. 1. O6e3bstHbl, KocTH, TeHbl. M.: Actpenb: Corpus, 2011. 510 c.
A.B. Mapxos, E.b. Haiimapk. OBomrorus. Kinaccuueckue uyen B cBeTe HOBBIX OTKPBITHH. M.: ACT,
Corpus, 2014. 656 c.
A.C. Cesepuos. Teopus 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 xu3nu. Kierka.
I'enernka": uanekruka, 2021, 672 c.

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

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

MS Ofice
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemHoe ycBOEHHME Marepuana Kypca IpeanojaraeT MOCELIEHUE JIEKUWN, BIyMUYHMBOE H3y4YEeHHE
PEKOMEHYEMOU JIMTEPaTyPHl.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKHaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(IJIb MnoATrOTOBKMU: praBJ'ICHI/IC HWHHOBallUsIMU B OousHece
dusTex-1koiia OM3HECa BRICOKUX TEXHOJIOTHM
LOCHTP O6pa3OBaTeJ'IBHBIX nporpamMmm DuU3TEX-IIKOJIEI OMOIOTHYECKON 1 MC,I[I/II_II/IHCKOI\/’I

(buzukn
Kypc: 2
KBaJIMpUKALUS: GakanaBp

Cemectpbl, HOpMBI IPOMEKYTOUHON aTTECTAIHH:
3 (ocenHui) - 3auet

4 (Becennwuil) - luddepeHpoBaHHblii 3a4€T
PazpaGoTunkm:

B.A. CxobeeBa, kaH[I. OUOII. HAyK
T.A. YepHoB, cTapuiuii npernogaBareb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

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

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeTeTIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aj1ady,
HaMeyarb MyTH €€ PELCHUS

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOH U (M)
TEXHOJIOTHYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJIHBIX 3349

OIIK-4.1 Brnageer weTromaMM Hay4HOrO IIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMalKU NPHU PElCHUH
3a7a4 npodeccHoHAIBHOM AesITeNbHOCTH

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIbTATC NU3YUCHUA JUCIIUITIIMHBL <(3BOJ'IIOLII/IOHH3,$I OHOJIOTHS O6y‘-IaIOH_II/II\/’IC$I JOJIDKCH:

3HATh:
- OCHOBBI 9BOJIFOIIMOHHOHN TEOPUH.
yMeTh:

- AHAJIN3UPOBATh 0COOEHHOCTHU Pa3BUTHUA )KUBBIX OPraHU3MOB C TOUKHU 3PCHUA 3BOJ'IIOLII/IOHHOI71 TCOpHUU.

BJIad€Th:

- HaBbIKaMHU pAaCIiO3HaBaHU BUAOBBIX IPU3HAKOB.

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

HpI/IMepBI BOIIPOCOB Ha MCPOIIPHUATUAX TCKYIICTO KOHTPOJIA:

1. eraI_H/IOHI/I3M KaK r'uroTe3a O MpOrUCXOKACHUN 6I/IOpa3HOO6p33PI$L

2. YcnoBus coOntoneHust paBHoBecHs Xapau-BaiinGepra.

0 N N L bW

. OTnu4re NoNOXKUTENFHOTO aCCOPTATUBHOTO U CEJIEKTUBHOTO CKPELIMBAHUS.

. TpancdopMu3M Kak THIIOTE3a O MPOUCXOKACHUN OHOpazHO0Opa3usl.

. Paznoxxenue genorunmueckoit qucrnepcuy npru3HaKa.

. BnusiHMe oTpUIaTeIbHOrO aCCOPTATUBHOIO CKPEIIMBAHMS Ha YaCTOTHI aJJIEE U TEHOTHIIOB.
. He#trpanbHblil nomuMopdusm - onpenencHue, IpuMepsbl.

. BzanmooTHOIIEHUST MEKAY ApeiiPoM 1 0TOOPOM B 3aBUCUMOCTH OT pazMepa MONMyJIsLUuU

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

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

11. 3¢ ekt ocHoBarenst u OyTHUIOYHOTO TOPIIBILIKA — PA3IMYHBIC IOCIEICTBUS

12. Cucrembl ckpenuBanuil. Biusare cucteM CKpelrBaHui Ha TeHO(POH]T TIOMYJISIINH.

13. PaznoxeHune PeHOTUTUIECKON AUCTICPCUH.

14. HpI/IMepLI poin BSHHMOHCﬁCTBHﬂ TCHOTUIIA W CPCAbl B IATOICHC3C COLMAJIbHO-3HAYMMBIX

3a00J1€BaHMIA.

15. Ponb ecrecTBeHHOTO 0TOOpa B (POPMUPOBAHUU U3MEHUYUBOCTH IO HOJIUTEHHBIM ITPU3HAKAM.

16. IIpuBenute pUMeEpH! BIMSHUS OAHOTO I'€HA Ha H3MEHYHUBOCTb 110 ITOJIMT€HHOMY IIPU3HAKY.

17. Bome3nm oOpa3za KHM3HM - TPHUBEAUTE IPUMEPHI, BBIABUHBTE TUIOTE3bl O NPHUYMHAX HX
pacupoCTpaHEHHOCTH B HACTOALIEE BPEMS

18. MeTonbl OIICHKH POJIM HACIIEACTBEHHOCTH U Cpebl B POPMHUPOBAHNH KOJIIMUECTBEHHOTO IPU3HAKA.
19. Ipuuuns! He3hHEKTUBHOCTH OTOOPA B UUCTHIX JTMHHSIX.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst



Bonpocs k quddepeHnmpoBaHHOMY 3a4eTy:

1. Hefitpanbublii monuMopdusM - omnpezenicHre, NpuMepbl. B3aumMooTHomeHUsT Mexay ApeidoM u
0TOOpPOM B 3aBUCUMOCTH OT pa3Mepa MOIYIISIHH.

2. Tlomumop¢du3Mm, BIUSIOMMN HA NPUCIIOCOOICHHOCTh — MPUYHMHBI Toiepkanus. [Ipumeps
3a00JIeBaHNH, COXPAHSAIOUIMXCS B MOMYJISLUH OJ1arofaps NpeuMyILEeCTBY I€TepO3HIOT.

3. Dddekr ocHOBaTens U Oy THUIOYHOTO TOPIIBIIIKA — PA3JIMYHBIC TIOCTCICTBHSL.

4. Cucrembl CKpelnMBaHWWA. BiusiHME cHCTeM CKpelMBaHHW Ha TeHO(OHI MOy siuuu. Pasnoxenue
¢denorunmueckoil aucnepcun. Ilpumepsl ponu B3aMMOICHCTBHS T'€HOTHIIA M Cpelbl B HAaTOreHe3e
COIMAJIbHO-3HAYUMBIX 3200JICBaHUI

5. Pomp ecrectBeHHOT0 0TOOpPa B (POPMHPOBAHMM H3MEHYMBOCTH IO TIOJUTCHHBIM IPU3HAKAM.
[TpuBenuTe NpuUMeEpH! BAUSHUSA OHOTO TeHAa Ha U3MEHYHMBOCTD 110 TIOJIUTCHHOMY ITPU3HAKY.

6. bome3nnm o6pa3a XHM3HM - NpPUBEIUTE IPUMEPHI, BBIBUHBTE THIIOTE3bl O NPUYMHAX HX
pacIpoCTPaHEHHOCTH B HACTOSIIEE BPEMSI.

7. MeTonpl OLEHKH POJIM HACIIEACTBEHHOCTH M Cpe/ibl B (POPMUPOBAHUY KOJHMYECTBEHHOTO MpPU3HAKA.
[Mpruunb! HEID(HEKTUBHOCTH 0TOOPA B YHCTHIX JTMHUSIX.

[Tpumepsr BOIPOCOB IS 3aueTa:

1. KpeannoHusm Kak THnoTe3a O MPOUCXOKACHHH OMOpa3HOOOpasHsl.

2.YcnoBus cobnrofienns paBHoBecusi Xapau-Baiitnoepra.

3. OTM4Ke MOJOKUTEILHOTO ACCOPTATHBHOTO U CEJIEKTUBHOTO CKPEIIMBAHMUSI.

4.TpanchopMH3M KaK THIIOTE3a O TIPOUCXOXKICHUN OnopazHooOpasusl.

5.BiusiHUE OTPUIIATEIBHOTO ACCOPTATUBHOIO CKPELIMBAHUS HA YaCTOTHI aJUICNICH U TEHOTHIIOB.

6. BzanumooTHOLIEHHUS MKy ApeiH(pOM U 0TOOPOM B 3aBHCUMOCTH OT pa3Mepa MOMyIIsIHN
7.I1pumepsl 3a0051€BaHMi, COXPAHSIONIMXCS B HOMYJSIIUK 01arofapst NPEeUMYIIECTBY T€TEPO3HIOT.

Kpurepun onennBanus
Onenka ommuao (10 OamioB) - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIlIeMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOH MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPAKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.
Onenka ommmuHo (9 ©0amioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka omauuHo (8 6ayuioB) - BBICTaBIAETCS CTYIEHTY, IIOKa3aBLIEMy BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xopomo (7 0aoB) - BEICTAaBISIETCA CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepHall, IPaMOTHO U
[I0 CYIIECTBY U3JaraeT €ro, yMeeT NPUMEHATh [10JIyY€HHbIE 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka xopoio (6 6aIoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/O 3HAET MaTepuall, TPAMOTHO H
M0 CYIIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTH MOMyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIM B PELLECHUM 33a4 HEKOTOPbIE HETOUHOCTH.
Onenka xopomo (5 0amioB) - BBICTABISIETCS CTYIACHTY, €CIIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO M IO CYILIECTBY M3/1araeT €ro, yMeeT NPUMEHATh IOIy4YEHHbIE 3HAHUS Ha IPAKTUKE, HO
JIOITyCKAeT B OTBETE WIM B PELICHUH 3a7a4 JOCTATOYHO OOJIBbILIOE KOJTUYECTBO HETOUHOCTEH.



OueHka yJIOBICTBOPUTENBHO (4 Oayuta) - BBICTABISETCS CTYJACHTY, NOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (POPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYyILEHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO Marepuasa, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul MAJbHEWIIEro OOydeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

Ouenka ynoBieTBoputenbHO (3 0ajuia) - BBICTABISCTCS CTYJACHTY, NOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciaabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OueHKa HEYJOBICTBOPUTENBHO (2 GaJuia) - BEICTABIACTCS CTYICHTY, KOTOPBIil HE 3HaeT OOJbIIEH YacTh
OCHOBHOTO cOAepXaHUsI y4eOHOH MporpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmHMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

Ouenka HeynoBieTBOpuTenbHO (1 0Gayut) - BBICTABISETCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

«3aYTEHO» - BBICTABILIETCSI O0Yy4YaIOIIEMYCs, €CIIM OH ITO0Ka3al BCECTOPOHHHUE, CHCTEMAaTH3UPOBAHHbIC
3HAHHUA Y4eOHOH TpOrpamMMbl JWCIMIUIMHBI U YMEHHE NPUMEHSATh MX HA MPAKTHKE NPH pPEIICHHH
KOHKPETHBIX 3aJlad (JlaXke eCJM MPH STOM OBUIM JOMYIIEHBI HEOObIINE HETOYHOCTH), 000CHOBEIBACT
NPUHSTHIC PEIICHHS;

«HE 3aYTCHO» - 0OYYAIOIIUICS HE 3HAET OOJBIICH YaCTH OCHOBHOI'O COZIepKaHMsl y4eOHOW POrpaMMbl
JMCUUILIAHBL, JOIyCKaeT rpyObie OMMOKN B (POPMYITHUPOBKAX OCHOBHBIX MOHSATHH AUCIHUILIHMHBI U HE
yMeEeT MCIOJIb30BaTh MOJTyUYSHHBIC 3HAHUS [TPU PEIICHUH TUIIOBBIX IPAKTUUECKHUX 33/1a4.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu mpoBenenun auddepenurpoBaHHoro 3auera obOyuarouiemycs: npepoctasisiercss 40 MUHYT Ha
IIOJTOTOBKY.

Omnpoc obyuarorerocs Mo 6uiIeTy He JOJKEH MPEBbIIIATh OHOTO ACTPOHOMUYECKOT0 Jaca.
ITpu npoBenennu 3adera obyuaroniemycs npenocrasisercs 30 MUHYT Ha OATOTOBKY.

Bo Bpems mpoBemeHusi 3auera oOydaromipecs MOTYT TMOJb30BATHCS MPOTPAMMON JTUCIIUILUIHHEI,
KOHCTIEKTaMH JISKIIMIA 1 JTFOO0H APYToil TUTepaTypou.



