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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: Bbuomorus xinerku
0 HANIPaBJICHUIO: buorexnonorus
HpO(l)](l.]Ib MnoATrOTOBKMU: CucreMHas ¥ CHHTETHUYECKAsT OUOJIOTHs

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
IEHTpP 00pa3oBaTeNbHBIX MporpaMM DU3TEX-ITKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzuku
Kypc: 1
KBaJIMpUKALS: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 225, Bcero 3ad. e1.: 5
[IporpamMmy cocraBunu:

M.A. JlarapbkoBa, A-p OHOII. HayK
A.H. boromasoBa, kaHj. 6HOI. HayK

[Tporpamma oOCy>/IeHa Ha 3aCEJaHUU LIEHTPa 00pa30BaTEILHBIX TporpaMM PHU3TEX-IIKOIBI OHOJIOTHYECKOM 1
MeauiHckol Gusnku 04.06.2020



AHHOTANMA

Henp aucumruiiael — (opMUpoBaHHE 0a30BBIX 3HAHUKW O (YHAAMEHTAIBHBIX (QU3UKO-XUMHUYECKHX H
OMOJIOrMYECKHX MpOIeccax B )KUBOU KIIeTKe. Pe3ynbratom o0yueHHs SIBISIOTCS CIEAYIOIINE 3HAHHS, YMEHHS
Y HaBBIKH: 3alIOMUHAaHHE M IOHUMaHUE OCHOBHBIX TEPMHHOB, HCIIOJIb3YEMBIX B KIIETOYHOW OMOJIOTHHU; yMEHHE
OOBSCHHUTB, KaK MPOHCXOAMUT ONpEICICHHBII OMOJIOTMYECKUIl MpoIecc; YMEHHE JeiaTh KOJIHMYCCTBEHHBIC
OLICHKU BEJIMYMH, HCIOJB3YEMBIX IPU MOJCIUPOBAHUH IPOLECCOB B KIETKE; NOHMMAaHUE CTaHIAPTHBIX
METOJIOB MCCIIEIOBAaHHS M UX T'PaHHIl MPUMEHUMOCTH. [lomydeHHbIe IO UTOraM Kypca 3HAHHS HEOOXOIMMBI
JUTSL TIOJTHOIICHHOTO M3YyYEHUS IPYTUX TUCIMILINH B 00J1acTH OMO(DU3HKH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- QopMupoBaHre 0a30BBIX 3HAHWH TIO KIETOYHOW W MOJEKYISPHON OWONOTMM W TOHWMaHHS
(yHIaMEHTANBHBIX (PU3UKO-XUMUYECKUX M OWOJOTMYECKHUX IPOLECCOB, MPOHCXOASNIMX B KUBON
KJIETKE, IS X MOCIJIEIYIOUIEro UCIIOIb30BaHus B OOJiee JeTAIbHOM W3YYECHHHU JAPYTUX OMOIOTHYECKUX
1 OMOXUMHYECKUX JUCIHIUINH;

- (opMmupoBaHHe OHOJOTMUYSCKONW KYIBTYphl M CIOCOOHOCTEH TMPAKTHYECKOrO MPUMCHEHUS
OMOJIOrMYECKUX 3HAHUMN.

3agauu AU CHUILIHHBI

- chopmupoBarh 6a30BBIC 3HAHUS TI0 KJIETOUHOW M MOJICKYJISIPHOM OMOJIOTHY;

- copMupoBaTh MOHUMAaHUE (YHIAAMEHTAIBHBIX (QU3NKO-XUMHUYECKHUX W OMOIIOTUYECKHX MPOIIECCOB,
NPOUCXOAAIIMNX B OJKMBOM KIETKE, ITOHUMAaHUS B3aHMMOJCHCTBHUS KIETOK, pPE3yJbTaroB 3TOTO
B3aMMOJICHCTBUSI, @ TAK)KE BO3MOXKHBIX AUCOYHKLHUHA KaK OTAENBHBIX KJIETOUHBIX MPOLECCOB, TaK ¥ HX
COBOKYITHOCTH;

- chopmupoBaTh OHOIIOTHYECKYIO KyJBTYpy: IPHBHTh 3HAHUS OCHOBHBIX HOHSITHH KJIETOYHOU
OWOJIOrHH, IPUHIIMIIOB YCTPOICTBA U COCTaBa KIETKH; 03HAKOMHTB C METOIAMH U3YUCHHUS KJICTOK U UX
MaKpOMOJICKYJ, HAay4YHTh TPaMOTHO CTaBHTh U (HOpMyTHpOBaTh BONPOCHl IPHU H3yYCHHU
OMOJIOTHYECKHX AUCIUILIHH KaK TEOPETUUECKOM, TaK M IPAKTUUECKOW HAIPaBICHHOCTH;

- cOpMHUpPOBATH YMEHHS H CIIOCOOCTBOBATh Pa3BUTHIO HABHIKOB IIPUMEHSTH NOITyYCHHbIC 3HAHUS MIPU
CaMOCTOSITENIHOM, B TOM 4YHCIIE HAy4HO-HMCCIEIOBATEIbCKOM, padoTe, pEIICHWW 3anad, a TakKKe

AHAJIN3C MMOJYYCHHBIX PC3YyJIbTATOB.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON
3a7a4n

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1 CniocobeH u3yyarb, aHaJIU3UPOBATH,
UCTIONIb30BaTh OMOJIOTHYECKHE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICh HA MATEMAaTHYECKUX,
(GU3NUECKUX, XUMUIECKHUX, OMOJIOTMYECKIX
3aKOHAX, 3aKOHOMEPHOCTSIX U B3aUMOCBSI3SX

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILTHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:



- OCHOBHBIC HIOHSTHS U ONPEACIICHHs KIIETOYHOW OHOJIOTHY;
- THIIBI KJIETOK, UX CXOJICTBO, OCOOCHHOCTH U Pa3JInyus;
- OCHOBHBIC KIJICTOYHBIC OpraHeIbl, HMX CTpOCHHE U (YHKIMH, TI1aTOJOTUH, CBS3aHHBIC C
TuCHYHKIUSMH OpTraHeIlT;
- CIIOCOOBI PA3MHOXKEHHSI KJICTOK, KIIETOYHBIN IIUKIL;
- KJICTOYHBIE TPAHCIIOPT, CHCTEMBI KJIETOYHOTO TPAHCIIOPTa, MOJICKYJISIPHBIE MEXaHU3MBI TIPOLIECCa;
- CHCTEMBI KJICTOYHON PELEIIUH ¥ CUTHAJIU3UPOBAHHUS;
- B3aUMOJICHCTBHUE KIICTOK Ha PUMEpPe UMMYHHTETA M KaHIIEPOTreHe3a.
YMETb:
- paborarb ¢ HayYHOH JIMTEpaTypod OMOJOTHMYECKOW TEMAaTHKH, B TOM YHCIIC HAyYHBIMH CTaThIMH H
o030pamu,
- TpaMOTHO (YOPMYIHPOBATH SKCIIEPHUMEHTAIBHYIO 3319y, IPpeAJiararh UaeHu s e PeIIeHHs, a TaKKe
Hperoararh BO3SMOXKHBIC PE3YJIbTaThl U aHATM3UPOBATh (PaKTUUECKHE PE3YIIbTaThI.
BJIQJICT!
- 3HAHUSIMU O TEOPETHYECKHX OCHOBAX IKCIEPHUMEHTAIBHBIX METOAMK M MAaHHMIYJSIIUI C KJIETKaMH, a
TaK)Ke OCHOBHBIMU MaKpPOMOJICKYJIaMH KIETKH (OeJTKM, HyKJICHHOBBIMH KHUCIIOTAMH).

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Knerka — ojeMeHTapHas  eIMHUIIA 6 6 6
’KHUBOTO
) Kommaprmenranuzamus,  MeMOpaHHBIE 6 6 6
Oenku
3 Kiterounsle opranesnsl 6 6 6
4 Jlenenne v rubenb KIETOK 6 6 6
5 NmMmyHuTET 6 6 6
6 [TpokaproTnyeckas KieTka. Perumkarms 6 6 9
U TPAHCIIALUS B IPOKapHOTax
7 Bakrepuansabie hepMeHTHI 6 6 9
8 Pennukamus JJHK 1 KIeTOYHBIA UK 6 6 9
9 Perynanust TpaHCKPUIIIIMKM M KJIETOYHAS 6 6 9
maddepentpoBka. CTBOJIOBBIE KIETKU
10 |Knerounas penenuus 6 6 9
Hroro yacos 60 60 75
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 225 yac., 5 3ad.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. Knerka — saneMmeHTapHasi €qUHHLIA 5KUBOTO

COBpeMeHHaﬂ KJICTOYHAd TCOPUs, 3BOJTIOUNSA MHOTOKJIICTOYHBIX OPraHnu3MOB




Knerka — snemeHTapHast enuHuMua xuBoro. IIpenmer xietouHoit 6uonoruu. Knerounas teopwus.
Jomensl >ku3HU. [OMONOrMYHOCTH KIJIETOK, YHHBEPCAIBHOCTH CIIOCOOOB XpaHEHHS M Mepeladu
HacyieicTBeHHOW WHQopmaruu. [IpokaproTel ¥ SyKapuoThl. Bo3HMKHOBeHHE 3yKapuoT. «Bcskas
KJIETKa OT KJIETKW». KileTKa 1 MHOTOKJIETOYHBIM OpraHu3M. TOTHIIOTEHTHOCTH KIJIETKH. MeTombl
KJIETOYHOM OMOJIOTHH TSl N3ydeHUs! (PUKCUPOBAHHBIX M KHUBBIX KJIETOK.

XHMMHAYECKUH COCTaB KIIETKH

VYriepon U ero CoelMHEHUs1 Kak OCHOBHOM KJIETOYHBIM KOMIIOHEHT. Bona m ee ponbp B KieTke. 4
OCHOBHBIX THIIa MAaKpOMOJIEKYIN, cocTaBisttomux kieTkd. Jlumunael. Ymesogsl. JIHK u PHK. Tumnst,
CTPYKTYpa U PyHKIMH OEIIKOB.

LenTpanbHas JorMa MOJIEKYJISIPHON OMOJIOTHH

Marpuunsie mporecchl B kierke. Hykmeoun, simpo. XpomocoMbl. KOpoTko O KJIETOYHOM IHKIIE.
[Ipoueccsl peruMKamuy W TPAHCKPUIIUUHM MPO- W JYKApUOT. SAPBINIKO — HCTOYHUK PHUOOCOM.
PuGocomel. buocunTes 6enka. OCOOEHHOCTH TPAHCIHISIIAN Y TIPO- U 3YKapuoT. [IproHsI.

2. KomnapTmeHnTanu3ansi, MeMOpaHHbIE OelTKH

KoMnaprmeHTanu3zanus KJI€TKU, OTIMYUS IPOKapUOT U 3yKapUOT

IIpoxapuotsl, 3ykapuoThbl: cxoxcTBa M oriuuusa. KommnaprmeHranusauus kieTku. Kierounsle
opraneiisl. MeMOpaHHbIe 1 HeMeMOpaHHbIe opraHe/uibl. Knetounas memOpana. Jlununueiid 6ucnoi
- ocHOBa kieroyHol KierouHast crenka OGakTepuii. JlarepanbHas MOABMKHOCTD JTUMHJOB U OEIKOB
MeMOpaH. ACUMMETPUYHOCTh  KJIETOYHBIX MeMOpaH. CBA3b MeMOpaH C IHUTOILIa3MaTUYeCKUMHU
Oenkamu.

MemOpaHHbIe OETIKH 1 UX POJIb

MemOpanHbie OeNKM Kak 00s3aTeNbHbI KOMIIOHEHT OMomMeMOpaHbl. TUIBI  MeMOpaHHBIX OENKOB.
[Ina3marnueckass MeMOpaHa KJIETKH. bapbepHO-TpaHCIIOpTHas — poiib J1a3MaJIEMMBI.
TpancMeMOpaHHBIH TIEPEHOC MOHOB M HU3KOMOIIEKYJISIPHBIX COCAMHEHUH. AKTUBHBIM MEMOpaHHbBIN
TpaHcnopT. MoHHBIE KaHalbl M DJEKTPUYECKHE CBOHCTBa OnomeMOpaH. Bo30ynnMmbie KIETKH U
TKaHHU.

3. Knerounsle oprasesnisl

OuporuiazMaTrueckuit petukyiym (JI1P)

BakyonsipHas crctemMa BHYTPHKIETOYHOTO TpaHcropTa (saepHasi obomouka, JIIP, ATl u np).
[epoxoBartsiii (rpanyssipusiii) P, Tpancnopr BomopacTBopuMbIX OenkoB. CHHTE3 M TPaHCIOPT
MeMOpaHHbIX OenkoB. CHHTE3 KJIETOYHBIX MEMOpaH M TpO- U DyKapHoT. [Najkuii (arpaHyIspHbI)
PETHKYIYM

Anmapar [Nonsmxn

[epokcucomsl. JInzocombl. Anmapat [onsmku. Ctpoenne. CekperopHas QyHKIuS. Moaudukamnus u
coprupoBka OenkoB. Tpancmopr u3z OIIP uepe3 anmapar [ompmku M Janee Mo CETH JH30COM.
OHA0IUTO3. MUTOXOHJIPHH U KJIETOYHBIH METa0b0IN3M

MuroxoHapun — cTpoeHne u (yHKIUH. MUTOXOHApUaIbHBIA TeHoM. KietouHoe nbIxaHHe.
AT®-cunTa3za, e€ CTpyKTypa 1 MPUHLIUI PaOOTHI.

Hurockener

ITurockener u ero ¢ynkumu. CamoopraHuzanus U JUHAMHUYECKas CTPYKTypa. DunaMeHTsl,

BXOISIIME B cocTaB uutockenera. TyOynmunsl, MAP-Genku. MotopHbie Oenku. AKTOMHO3HHOBBIC
KOMIUIEKChI. MBIIIEYHbIE KIIETKH, CAPKOMED, MOZIENb CKOJIB3SIIUX HUTEH.

4. Jlenenrie ¥ ruOEIb KICTOK

KieTounsIil Ukt

Knerounsiii nuxi. Perymsmnus kieToqHoro nukia. KoHTpoibHbIe TOYKH  KJIETOYHOTO UK. MHUTO3,
CTaJuy MUTO3a, MOJICKYJISIPHBIC MEXAHU3MbI MUTO3a. TUIIBI MUTO3ay  3yKapuoT. Meio3.

Hapy1eHust KJIETOYHOTO JCICHUS.

KoHTpob KJIeTOYHOTO AeicHus U pocTa. [IpuMepsl MUTOTCHOB U UX paboTel.  4.2.2. OcTaHOBKa U
MOBPEKACHUSI KJICTOYHOTO JICTICHUSI.

Knerounas rubens



Armnonrto3 u Hekpo3. Pons Mutoxonapuil n nutoxpoma C B MporpaMMUpyeMOl KJIETOYHOW THOeNH.
Wurubutopsl amonTo3za. Mapkepbl amnonTo3a, Kachasbl. BHEIHWi TyTh aKTHUBAIlMHM aronTo3a.
BHyTpeHHMI TyTh aKTUBAIUH AITONTO34.

5. UMMyHUTET

OCHOBHEIE TOHSITHS HUMMYHOJIOTHHN

BpoxneHnHblii 1 NpUOOPETEHHBII MMMYHHUTET, KJIETOYHBI M TryMmopanbHblid. KiieTku um oprasbi
WMMYHHOU cucTeMbl. MUKpOOHOTA.

MexaHu3MBbl HMMYHUTETA
HpI/IHI_II/IHBI HUMMYHHOI'O pacCliO3HaBaHUA. PeHeHTOpBI CHCTCMbI BpO)KI[éHHOFO HUMMYHUTCTA.

JlenapuTHBIE KJIETKH (AHTUTEH-TIPE3EHTUPYIOIINE KIETKH), poliecCUHT aHTureHa. Monekynst MHC,
ux Bapuauuu. Cucrema KOMILJIEMEHTA.
Kanneporenes. IMMyHHas Tepanus paka.

Cemecrtp: 2 (Becennuit)

6. HpOKapI/IOTI/I‘-IeCKaH KJICTKA. PCHJ’II/IKaL{I/Iﬂ " TpaHCJIAIUA B [IPOKApHUOTAX

ITpokapuotndeckass kierka. OOmmi O4YepK, TpaM IOJOKUTEIbHbIE M TIpaM OTpHUIATENIbHBIE.
OcHOBHBIE OaKTepUM, HCIOJIB3yEMble B J1a0OpaTOpHOM  KYJIBTHBHPOBaHWMHW. Perumkanus,
TPaHCKPUIILYSL U TpaHCALus IpokapuoT. OnepoHHas peryssiius TpaHcKkpuniuu. Ilnazmuasl.

7. bakrepuanbHble pepMeHTHI

Pectpukrassl, nmonmumepassl U Apyrue O0akrepuaabHble (epMEHTHI, HCIOIb3yeMbIe B MOJCKYISPHON
ouonornu. Knaccuduxauus ¢pepmeHTOB. ICKyCTBEHHBIE PECTPUKTA3BL.

8. Permukarusa JIHK 1 KJI€TOUHBIN [TUKIT

Pemnmukamus JJHK wu  knerounsiid nuki. Ilepuomsl kierouHoro nukiaa. MeTombl H3y4deHHs
KIieTouHoro nukia. [pomudepaTuBHbIN MOKOH. Perynsius KIeTOUHOTO MHUKIIA Y MICKOUTAIOIIUX.
®axropse! pocta. Tunsl 1 ¢pynkuuu. Hukmuasl u Cdk-kunaszel. MPF. [lepenada curnana B KIETKY.
Ilepenaya curnama B sapo. MAP-kmHasel. [eHbl mponudepaTWBHOrO oTBeTa. TeloMepel U
TejoMepHas runore3a crapenus. [loHstue nponudepaTUBHOIO mysa.

9. Pel"yJIHLII/ISI TPaHCKPUIILIUA U KJIICTOYHAA I[H(i)(l)epeHL[HpOBKa. CTBOJIOBEIC KIIETKU

Perymauust TpaHCKpunuuum H KieTouHas anddepeHunpoBKa. TpaHCKpUIIMOHHBIE (DAKTOPBI.
CTBOJIOBBIE KIIETKM — Kakhe OHM OBbIBalOT B oOpraHuisMe. MHIYUMPOBaHHbBIC IIIOPUIIOTEHTHBIC
CTBOJIOBBIE KIIETKH.

10. Knetounas perenuus

Knerounas peuenums. Ilpupoga u  QyHKHMS  peuenTopoB, BTOPUYHBIE MECCEHDKEPHI
JyYKapHOTHYECKUX KIIETOK.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



Jlureparypa npenocrapinsieTcs Ha 6a30B0i kKadenape:

1. b.AnGeprc u ap «MonekynsipHas OHOJIOTHS KIETKW», n3aarenbetBo «Mup» Mocksa, 1998 (2007 —
MPEIIOYTUTENLHO).

2. lO.U.Adanacwes, H.A.}lOpuna «I'ucronorusi, tMTONOrUs ¥ 3MOpuoIorus», usnanue 5, 2002,
Mocksa «Megununay.

JomnonHurensHas aureparypa
Jluteparypa npenocrasinsieTcsi Ha 6a30Boi Kadeape:
1. B.JI.beikoB «l{uTonorus u obmas ructonorus. yHkuoHanbHas MOPQOIOTHS KIETOK U TKaHEH
yenoseka», COTUC Cankr-IlerepOypr.
2. K.CeHncom, I1.Ya06ctep «Knerkay, - «Mup», Mocksa, 1980.
3. A. Poiir, Ix. bpoctodd, [. Meitn «Mmmynonorusy - «Mup», Mocksa, 2000.
4. T'.-P. Bypmectep, A. Ileuyrto «Harnsaauas ummynonorus» 3-e uza. BUHOM, 2014.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

st wactu 3anstuii notpedyerca Zoom. Google Drive mis qoctyna Kk MarepuaiaM Kypea.
[TpuBeTcTByeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsI B UHTEPAKTHBHBIX
YIPaXHEHHUSX.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJIKCH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaMPsDKEHHOM CaMOCTOATEIHLHOU PabOTHI CTYICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJAeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Mokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCH IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUS OTJENBHBIX TEM, BOIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMU K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBHH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: CucreMHas ¥ CHHTETHYECKAsT OUOJIOTHs
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 1
KBaJIMpUKALUS: GakanaBp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH
PazpaGoTunkm:

M.A. JlarapbkoBa, A-p OHOII. HayK
A.H. boromasoBa, kaHj. 6HOI. HayK



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 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
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 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CriocobeH u3yyarb, aHaTHM3UPOBATH,
HCIOJIb30BaTh OMOJIOrHYECKUE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICH HA MAaTEMAaTHUECKUX,
(PU3NIECKUX, XUMUYECKHUX, OMOJIOTHUECKUX
3aKOHaX, 3aKOHOMEPHOCTSIX M B3aUMOCBA3IX

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pe3ynbrare n3ydeHus AUCHUTUIMHBI « BHONOTHS KIETKI» 00yYaromuiicst JOKEH:

3HATb:

- OCHOBHBIC ITOHATHUSA U ONPCACIICHUA KJI€TOYHOU 6I/IOJ'IOFI/II/I;
- TUIIbI KJICTOK, KX CXOACTBO, 0COOCHHOCTH U pasiinyus;

- OCHOBHBIC KIJICTOUYHBIC OPraHeJibl,

TUCOYHKIUSIME OpraHeslt;

UX CTpoeHHe U (YHKUUH, TaTOJIOTHH, CBS3aHHBIC C

- CIOCOOBI Pa3MHOXEHUSI KIJIETOK, KIIETOYHBIH ITUKJT;

- KJIETOYHBIC TPAHCIIOPT, CUCTEMBI KJIIETOYHOTO TPAHCIIOPTA, MOJICKYJIIPHBIC MEXaHU3MBI MTPOIIecCa;
- CUCTEMBI KJICTOYHOH PEIeNIIny U CUTHATM3UPOBAHNUS;

- B3aMMOJICHCTBHE KJICTOK Ha MPUMEPEe UMMYHHUTETA U KaHI[CPOTCHEe3a.

yMeTh:

- pa6OTaTB C Haquoﬁ HHTepaTypOfI OuonoruuecKkoi TCMAaTHUKU, B TOM YHUCJIC HAYYHBIMU CTATbSIMU U

o030pamu,

- TPaMOTHO (hOPMYITMPOBATh IKCIIEPUMEHTAIBHYIO 3a[a4y, IpeyIarate WAy sl €€ PELICHNUs, a TaKKe
IpeAIoaraTh BO3MOKHBIE PE3yNIbTaThl U aHATM3UPOBATh (PAKTUIECKHUE PE3yIIbTaThI.

BJIAA€Th:

- 3HAHUSMHU O TCOPETUYCCKUX OCHOBAX OKCIICPUMEHTAJIBbHBIX METOAUK U MaHI/IHYHHHI/Iﬁ C KJICTKaMHu, a
TaKKC OCHOBHBIMU MAaKPOMOJICKYJIAMHU KJICTKU (66J’IKI/I, HYKJIICUHOBBIMUA KI/ICJ'IOTaMI/I).

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

Bo BpEMs TCKYIICTO KOHTPOJIA CTYACHT JOJDKCH YMCTh OTBCTUTDh HA CJICAYIOIIUC BOIMPOCHI:

. DIINreHETHKA CTBOJIOBBIX KJICTOK.

. PerOF PaMMHPOBAHUC KIICTOK.

0NN N bW~

HOBBIX METOAOB TCpaIInu.

. TexHOIIOrM TEHETUYECKOIO HOKayTa.

. Kiterounas TCOpUs-. COBpeMeHHBIe IMMOCTYJIAThI KJIETOYHOM TCOpHU.
. IToHsITHE CTBOJIOBBIX KIIETOK. 3M6pI/IOHaJ'ILHBIC CTBOJIOBBIC KJICTKH.

. I/IHI[yLII/IpOBaHHBIe TUIFOPUITIOTCHTHBIC KIICTKU.
. eHeTHYEeCKHE B SIUTCHETHUECKUE OCOOCHHOCTH pernporpaMMupOBaHHBIX COMATUYCCKUX KIJICTOK.
. HpI/IMeHCHI/IC TEXHOJIOTMH PCIIPOTrpaMMUPOBAHUS U1 NU3YUYCHHUA MCXaHU3MOB 3a00JIEBaHMI U TTOMCKA

9. Ucnonb3oBanne OMOMH(YOPMAIIMOHHBIX METOJOB AJIsl pa3pab0TKU KPUTEPUEB PETIPOTPAMMHUPOBAHUSL.




10. KireTo4yHbIi [TUKII.

11. MeTozp! KIETOYHON OUOIOTMH M THCTOJIOTHH.

12. TTorennuan auddepeHIUpOBKY CTBOIOBBIX U COMATHYECKHUX KIIETOK.
13. CtpoeHue KIeTKd MIEKOMTUTAIOIINX

14. ®yHKIMH OpraHEIT 9YKapUOTUYECKOM KIIETKH

15. Muto3 1 Meiio3.

Bo Bpemst 3aHATHI MOTYT IPOXOANTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThHCS
JOMallHUM 337aHueM. BO3MOXXKHO BBINOJHEHHE MAaTEHTHOTO IOHWCKA B KA4ECTBE CaMOCTOSITENBHON
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 KypCy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JaeT NPEMMYIIECTBO Ha 9K3aMeHe U Ha Au(d(hepeHInpOBaHHOM 3a4eTe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[TepeueHb KOHTPOIBHBIX BOIPOCOB:

1) Ompenenenne kinetku. Knerounas teopus. OCHOBHBIE TOMEHBI KMBOW MPUPOABI, UX CXOICTBO U
paznmuune. CriocoObl U3yYeHHS KIETOK.

2) XHUMHUYEeCKUH COCTaB KIIeTKH. Poib BOJbI B KJICTKCE. OCHOBHEIE THIIBI MAaKpOMOJICKYJI B KJICTKEC.
3) MCTOI[LI, OPUMCHACMBIC IJI51 pa6OTI>I ¢ Oenkamu u HYKJIICMHOBBIMHA KUCJIOTaMU

4) IlpokapuoTbl, SyKapHOTBL: cXoAcTBa M oTInMuMA. KierouHslii kommapTmeHT. llpeumymiectsa
KJICTOYHOM KOMIIapTMEHTAIU3ALUHU.

5) Knerounsle opranesmisl. MemMOpaHHbIe 1 HEMEMOpPaHHbBIE OPraHEIIbI.
6) Bupycsl kak BHeKsIeTOUHAsI (hOpMa CyIEeCTBOBAHUS HYKIEHHOBBIX KHCIOT. [IpnoHBL.

7) Snpo, ero ponb B kierke. Crioco0 XpaHeHUs] TeHETUUECKOH MHPOpPMalu KieTKoi. Perukanus u
TpaHckpumima. OcoOEHHOCTH 3THX MPOLECCOB Yy Mpo- U dyKapuoT. Knerounsiid muxi. SAxpeimko —
HUCTOYHUK PHOOCOM.

8) Pubocomsl. buocunTes Oenka. OCOOCHHOCTH TPAHCISIINAN Y IPO- U DYKAPHOT.
9) Kiuerounas memOpana. Moaeinp KJIeTOUHbIX MeMOpaH. MeMOpaHHbIe O€TIKH, UX TUIIBL.

10) OcobenHocTn cUHTE3a MeMOpaHHBIX OenkoB. JlarepanbHasi MOJIBUKHOCThH JIMMUJIOB U OEIKOB
MeMOpaH. ACHMMETPUYHOCTh KJIETOUHBIX MeMOpaH. CBs3p MeMOpaH ¢ IHUTOILIa3MAaTHYeCKUMU
Oenkamu.

11) Ompenenenne mnazMaieMmbl. Ee poib B KkieTke. TpaHCIOPT HMOHOB dYepe3 IIa3MajeMMy.
AKTUBHBIIH MEMOpaHHBIN TPaHCIIOPT

12) MonHble kaHabl U 3JIEKTPHYECKHE CBOMCTBA OMOoMeMOpaH. PenentopHas poib riazMaieMmbl (Ha
npumepe 6enkoB GPCR u penienTopHBIX KUHA3).

13) MexkieToqHoe y3HaBaHue. MeXKIeTOUHbIe KOHTAKTHI.

14) Omnucanue BakyoJSIpHOM CHCTeMBbl BHyTpHKIeTodHOro tpaHcmopra. OIIP. Tpancmopt
BOJIOPACTBOPHUMBIX OEJIKOB.

15) Cunre3z w TpaHcnopt MeMOpaHHBIX OenkoB. CuHTE3 KiIeTOYHbIX MemOpaH. [maakwmii OIIP.
MornekynspHble MEXaHU3Mbl MEMOPAHHOTO TPAHCIOPTAa M COXPAHEHHE Pa3HOPOIAHOCTU KIIETOYHBIX
KommnapTMeHTOoB. [Ilepokcrcombl. CHHTE3 KIIETOYHBIX MEMOpaH y OakTepuid.

16) Anmapart l'onbxu. CTpoeHue u QyHKIHS.
17) Jluzocombl. O0mIas xapakrepucTuka. Mopgonorudeckast HEOTHOPOTHOCTD JIU30COM.
18) DHIOIINTO3. DK30ITUTO3.

19) MutoxoHapun — crpoeHue u QyHKIMH. MUTOXOHApHAILHBIA TeHOM. CHMOHOTHYECKAsT TEOpHUs
MPOUCXOKICHHUSI MUTOXOHIPHUH.

20) Lukn TpukapOOHOBBIX KUCIIOT. DNEKTPOH-TpaHCHOpTHAs 1enb. [Iporonnas nomna. Jlprxanue.

21) Luroxpomel. CTpoeHHUE U POJIb.

22) lurtockener. CamoopraHu3alys U AWHAMHYECKas CTpyKTypa. DuiiaMeHTHl, BXOAALINE B COCTaB
IIUTOCKEJIETA.

23) IIpomexyTounsle (umameHThl. MUKpO(hMIAMEHTH, aKTOMHO3WHOBBIE KOMILJIEKCHL. MBbIIICYHbIE
KIIETKH, capKoMep, Moaenb CKONB3ALINX HUTEH.

24) Muxkpotpyoouku. TyOymuubsl, MAP-6enku, HEHTpBl OpraHuM3aluil MHKpPOTpyOouek. MOTOpHBIE
Oenku.



25) Knerounas perymsiuus GuiiaMeHTOB LIMTOCKeeTa. BimsHue muTockenera Ha MOBEACHUE KIETKH
(Murpanusi, aaresus, mHouApu3auus). BiusHHE JEeKapCTBEHHBIX IIpernaparoB Ha oOpa3oBaHME
(unaMeHTOB.

26) Knerounsrii muki. Perymsmums kiierouHoro 1ukiia. KOHTpoIbHBIE TOYKH KJIETOYHOTO IHKIIA.

27) Knerounsiit uentp. OOpasoBanue MUKpoTpyOouek. ba3zanbHble Tenbla, peCHUYKH, KTy TUKH.

28) MuTo3, cTaiuu MUTO3a, MOJIEKYJIIPHBIE MEXaHU3MbI MUTO3a. THITBI MUTO3a Y SYKapHOT.

29) LlenTpomepsl U KHHETOXOPHI. VX poib B MUTO3E.

30) Meiio3. Kpoccunrosep. [lepBoe MelioTHueckoe JeNIeHUE, BTOPOE MEHOTHYECKOE JISIICHHE, CTaINH
Merio3a. OTnudrie MuTo3a ot Meio3a. [locnencTBust HepacXoXKACHUSI XPOMOCOM.

31) KoHTposab K1eTouHOTO JeneHus 1 pocta. CTBONOBbIE KIETKH M HHKEHEPHS CTBOJIOBBIX KIIETOK.

[Mpumeps! OUIETOB:

buner Nel

IlonsiTe CTBOJIOBBIX KJIETOK.
buner No2

ONUIreHeTHKa CTBOJIOBBIX KIETOK
buner Ne3

Knerounoe penporpaMmupoBaHue
buner Ne4

KiteTouHbIil UK.

buner No5

OyHKIIMY OpraHeu dyKapruoTHIeCKol KieTkuruoenn. HexponTos.

Kpurepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTAaBIISIETCSI CTYACHTY, I[TOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Onenka omm4yHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka ommyHO (8 OamwioB) -  BBICTABISIETCS  CTYHACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3aj]lad, NPaBUIbBHOE 00OCHOBAHHE MPUHATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio (7 6ayuioB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YECHHBIC 3HAHHWS Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIEC PE3YIJIBTATHI.
Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIH OH TBEPJIO 3HAET MaTephall, TPAMOTHO H
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa MPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka xopomo (5 0aiIoB) - BBICTAaBISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO M IO CYLIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTH IMOJIy4YEHHbIC 3HAHUS Ha INPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOUHOCTEH.
OneHka ymoOBIETBOPUTENBHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO MpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JONycKarolnlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbHOCTH B H3JIOKEHHHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jeslaMH y4eOHOW MporpaMmbl, HEOOXOANMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.



OueHka HEy10BIETBOPHUTENBHO (2 6aa) - BEICTABISETCS CTYACHTY, KOTOPBII He 3HaeT OOoJbIIeH YacTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT TrpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.

Ouenka HeynoBieTBOpuTenbHO (1 0Gayur) - BBICTABISETCS CTYACHTY, KOTOPBHIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Tpu npoBenennu yctHoro auddepeHnpoBaHHOTO 3aueTa o0y4daronieMycs npenocrasisiercst 30 MUHYT
Ha moarotoBky. Ompoc oOydvaromierocss mo Owiery Ha ycTHOM auddepeHmHpoBaHHOM 3aveTe He
JOJDKEH TPEBBIMIATh OJHOTO ACTPOHOMHYECKOTO daca. [IpM TNpOBEJEHWH YCTHOTO JK3aMEHa
obOyuaroremycs npenocrasisiercst 30 MUHYT Ha 1moArotoBky. Ompoc oOydvaromierocs o Owiery Ha
YCTHOM 9K3aMEHE He JJOJDKEH MPEBHIIIATh OJHOTO aCTPOHOMHUYECKOTO Jaca.



