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)

10 JMCHMILIMHE: TkaHeBas MHKEHEPUS
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: Menununckas puszuka u OnonHpopmaruka

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadeapa QUMK KUBBIX CHCTEM

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMbI IPOMEXKYTOUHOM arTecTanuu: 1 (ocenuuit) - JluddepeHpoBanHbiii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
[IporpamMmy cocraBunu:

K.M. Arnaaze, n-p Ouon. Hayk
B.A. LiBenas, kana. OHOII. HAyK
III.P. ®ponosa

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenps! Gu3uky xuBbix cucrem 04.06.2020



AHHOTANMA

[enbro MaHHOW AMCUUILTUHBI SBISETCS MPUOOPETEHUE TEOPETUICCKUX M MPAKTUYECKUX 3HAHWH B 00NacTH
OMOWHXCHepUM W TKaHEBOM WHXeHepuu. B pesynasrare Kypca CTYACHT OCBOUT OCHOBHEIE IPOOJIEMEI
pEereHepaTHBHON MEIMIIMHBI, Y3HAET TMOMBITKA M TEPCHEKTHBBI PEHICHUs JaHHBIX MpooneMm. CTymeHT
MMO3HAKOMHTHCS C KIETOYHOW Tepamuei, oleHKol ee 3((EeKTUBHOCTH, HAYYUTHhCS COYETATh METOABI TEHHOU
WHXEHEePUH 11 KOHCTPYHUPOBAHUS CUCTEM TECTHPOBAHUS M HCKYCCTBEHHBIX OpraHoB. [locne ocBoeHus Kypca
CTYZIEHT OyJeT 3HaTh MOHATHS dMOpPHUOTEHE3a W OBJIAJCeT OCHOBHBIMH IPHUHIIUIIAMHA PAOOTHI C KICTOYHBIMU
KyJIbTypaMH U , B YACTHOCTH, CO CTBOJIOBBIMH KIIETKaMH, OyJeT NMOHWMarh (hyHJaMEHTaJbHbBIC MOHITHS W
METOJIbI TKAHEBOW WH)KCHEPHUH, CTPOCHHE U (DYHKIIUU OCHOBHBIX MOJICKYJI )KHBOU KIIETKH U IEJIBIX OPTaHOB,
COBpPEMEHHBIEC MPOOJIEMbI MOJIEKYISIPHOW MEIUIIMHBI, PellaeMbIe C MCIIOIb30BAHUEM COBPEMEHHBIX METO/IOB
OMOWHXCHEPUHU U TKAHEBOW WHKEHEPUHU.

1. leau u 3apa4u

eap AUCUMNIMHBI
OcBoenue cTyaeHTaMd (yHJAaMEHTaJbHBIX 3HAHUW B 00JacTH OHONOTHH, OMOXUMHH, OUO(DU3HKH
YeJoBeKa Uil NPUMEHEHHs JaHHBIX 3HAHWKH B OOJAaCTH PEreHEpaTHBHOW MeOWUUWHBI. M3yueHue
CHOocOO0B ¥ METOIOB UCCIIEIOBAHUS IPOIIECCOB OMOPU3NKN M MEAUIIMHCKON (PU3UKH, & TAKKE METOIOB
WH)KCHEPHU MPUMEHSEMbIX Ul PEICHUS M MCCIIEA0BaHU B JaHHBIX oOnactsx. [loimydenne 3HaHWMiA O
MPAaKTHYECKOM TNPHMEHEHWH TKAaHEBOW WH)KEHEPUM ISl COXPAHEHMS 3JI0POBbS U TPOIUICHUS KHU3U
YeJIOBeKa.

3agaum AUCUMIIUHBI
- CdopmupoBaTh NpEeACTABICHUS O MPUHLUINAX W BO3MOXHOCTSIX TKAHEBOW WH)KEHEPUU C TOUYKU
3peHus PU3MOIOTHU U KJIETOYHBIX TEXHOJIOTHH.

- CdopmupoBarh TMpe/CTaBICHUs O TKAHEBOW WHXKEHEPUH, Kak JO(PQPEKTUBHOM WHCTPYMEHTE
pereHepaTUBHON MEMIIUHBI.

- JlaTh 3HAHUS O BOBMOXKHOCTH MPUMEHECHHUS KJICTOUHBIX TEXHOJOTHI B pEreHePaTuBHOM METUIINHE.

- [TonmyueHue MpeaCTaBICHHS O HAPABICHUN PAa3BUTHUS PETCHEPATUBHON METUITUHBI OYTyIIETO.

- Jlath 3HaHHE OCHOBHBIX METOJIOB KJICTOUHBIX TEXHOJIOTUH ¥ TKAHECBOU WHIKEHEPUU OPraHoB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHOU e TEBHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIaCTH CBOEH |uMcciieoBaHMM B obmacTu  cBoel  mpodeccroHanbHON
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENBHOCTH U MX MPAKTUYECKYIO 3HAYMMOCTb

Ha Hay4YHOM SI3bIKE (OPMYITHPOBATH OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
npogeccHoHaIBHBIC 3a/a4K WCIIONIb3yeMOW B COBPEMEHHOM  HAyYHO-TEXHHUYECKOU
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
W3JIOKEHUSI PEe3yJIbTaTOB HAy4YHOW AEATEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATEHON

[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pemarh 3aj1a4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIIECCOB, OLIEHNBATh KA9€CTBO pa3paboTaHHOMH
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOJy4YaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pE3yNbTaThI




3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS MO JUCHUILINHE (MOTY.JII0)

B pesynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATh:
OCHOBBI KJIETOYHBIX TEXHOJIOTHI M UX MECTO B PET€HEPATHBHON MEIULINHE.
[IpuHIIMOIBI ¥ BO3MOXXKHOCTH TKAHEBOW WHXXEHEPUHM C TOYKHA 3pEHUS (DU3MOJIOTUM M KJIIETOYHBIX
TEXHOJIOTHH.
OCHOBHBIE MPEACTABICHUS O TKAHEBON WHXKEHEPUH, KaK 3(h()EKTUBHOM WHCTPYMEHTE pereHepaTUBHON
MEIHUIUHEL

YMETh:
[MpumMeHsATs ¥ MOAOUPaTh B COOTBETCTBUM C 33aJa4eil OCHOBHBIC METOJBI KJIETOYHBIX TEXHOJIOTHH U
TKaHEBON MHXEHEPUU OPraHOB.

BIAJCTh:
3HaHUAMHU O BO3MOXKHOCTH MPUMEHEHUS KJICTOYHBIX TEXHOJIOTHI B pEreHepaTHBHON MEIUIINHE.
OCHOBHBIMU METOJIaMH KJIETOUHBIX TEXHOJIIOTUN U TKAHEBOW MHKEHEPUU OPTaHOB.

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

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

Baenenue: TKaHCBaA HWHXXCHCPUA n
pereucparuBHadg MCAULUHA.

Kiterounsle KYJIBTYPBL. OcHoBHBIE
2 METO/BI PabOThl C HUMH, crenupuka 2 4
paboThI ¢ KJIETKaMH Pa3HbIX THIIOB.

Mertonsl  paboTbl € THEPBUYHBIMH
KJICTOUHBIMU ~ KYNbTypamu: pabota ¢
3 nabopaTOpHBEIMH  YKHBOTHBIMH, METOJIbI 2 4
BbIJICJICHUS KapIMOMHUOLIUTOB u
renaToLuToB

4 Kinerounsie TuHUHA. 2 4

Hcnonp3oBaHue  CTBOJIOBBIX  KJIETOK,
5 METOJIbI HaIlpaBJICHHOMN 2 4
TP PEepEeHITIPOBKH.

[onsTue 0 KJIETOYHOM
penporpaMMUpOBaHUH,
6 HAHJyUUPOBAHHBIC IJIIOPUTIOTEHTHBIE 2 4
crBonoBeie  kietku (UIICK). Ilpsmoe
penporpaMMupoOBaHHE.

Metonsl  CTPYKTYpPHOH  OpraHu3aunuu
7 KJIETOYHBIX KYJIBTYD: THIPOTEINH, 2 4
3IIEKTPOCIUHHMHT, TPEXMEpHast [1e4aTh.

TkaHeBast HHXKCHEPHsI cep/ilia, OCHOBHbIC
8 0COOEHHOCTH paboThI c 2 4
KapAMOMHOLIUTAMH

OneKTpOo(PU3NOIOTHIECKAE METOABI |
ONTUYECKOE KapTUPOBAHUE.

OcCHOBHBIE ~ HaNpaBIECHUS  Pa3BUTUSA

10 o
TKaHEBOU MH)KEHEPUH cepAla

11 TkaHeBas HH)XEHEPUS TIEUEHHU. 2 4




12 KrnerouHsle TexHOJIIOTUU B pereHepanuu ) 4
KOCTHOW TKaHU.

13 TkaHeBas HH)XEHEPHUS] HEPBHON TKaHU 2 4

14  |Perenepanus ceTyaTky Imasa 2 4
Coueranue METOJIOB TKaHEBOMN

15 |umXKEeHepuH C METOIaMH TEeHETHYECKOU 2 4
MOIU(HUKAIMN KIJIETOK U TKaHEH.

Nroro yacos 30 60

[TonroToBka k 3K3aMeHy 0 gac.

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

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. BBenenue: TkaHeBas MHXKEHEPUS M pereHepaTuBHAsi MEIUIMHA.

BBeznenne: OCHOBHBIE COOBITHS B HCTOPUM HW3Y4YCHUS KICTKH: W300pETCHHE W pa3BUTHE
MHKPOCKOITHOW TEXHHKH, OTKPBITHE KIETKM M OCHOBHBIX KJIETOYHBIX KOMIOHEHTOB. [Ipenmer
W3y4YCHUS] COBPEMEHHOH KJIETOYHOW OWOJIOTHH;, OCHOBHBIE METOIBI IIMTOJIOTHYECKOTO aHajH3a
(cBeTOBas M DJIEKTPOHHAsT MHKPOCKONHMS, (IyopecleHTHass MHUKPOCKOIHS, WMMYHOLMTOXUMHS,
aBropamuorpadus, TUTOXHMHUS, MOJIEKYJISIpHAsS TUOpUIM3AIMSA, KyIbTypa KJIETOK, KICTOYHAs
ruOpuIU3aIus); CBA3b KICTOYHOW OMOJIOTHU C JIPYTUMH OTPACIISIMUA OUOJIOTHH.

2. Kietounsle KynbTypbl. OCHOBHBIE METOIBI pabOThl C HUMH, cneunpuka padoThl C KIECTKAMHU
Pa3HBIX TUIIOB.

VHuBepcanbHble 0coOeHHOCTH KiIeTOK. Kierounas Teopus. OCHOBHbBIE MOCTYNIAThl COBPEMEHHOI
KJIIETOYHOW TEOpHM: €AMHBIA IIJJaH CTPOCHHA KIETOK, 3aKOH BOCHPOM3BEICHHUS KIETOK,
TOTHIIOTEHTHOCTh KJIETOK MHOTOKJIETOYHBIX OPraHU3MOB; IMOHATHE AU(PHEPESHIUPOBKH KIETOK;
MOHATHE O KJIIETKE KaK €AWHONM WHTETPUPOBAHHOM CHCTEME KOMIIOHEHTOB, KJIETKAa KaK EAMHMIIA
cTpoeHusl, (PyHKIMOHUPOBAHUS, Pa3BUTHUSA W MATOJIOTUM OPraHu3MoB. OCHOBHBIE KOMITIOHEHTBHI
KJIETKH: SIIPO, THaNoIia3Ma, puOd0oCcoMBl, IUTOCKeNeT; BakyossipHas cuctema (OI1P, AL, nuzocomsl,
9HJI0OCOMBI), MUTOXOHIPHH, IUTACTH/IBI, IUTa3MaTH4eCcKasi MeMOpaHa.

MeTonpl  KIETOYHOTO KYJIBTHBHUPOBAHUS, CHEUU(UKAIMS KIETOK, OCOOCHHOCTH pPabOThI C
Pa3IMYHBIMU TUIIAMH KIIETOK

3. Merogsl paOOTBl € MEPBUYHBIMU KJIETOYHBIMH KylIbTypamu: paboTra ¢ 1a00paTopHBIMU
KUBOTHBIMH, METO/bI BBIACICHHSI KApJIMOMUOLIUTOB U T€NIaTOLIUTOB

Pabora ¢ nmabGopaTopHBIMH KMBOTHBIMH, NpaBUiIa MPOBEICHHs ONEpanuid, MEPBUYHBIC KYJIBTYDBI,
METOIbl KyJIbTMBUPOBAHMS, METOABI BBIZCICHUS KJIETOYHBIX KYJIBTYp, OCOOCHHOCTH IPOTOKOJIOB
BBIJICJICHUS PA3JIMYHBIX THIIOB KJIETOK

4. KneToyHbIe JIUHUM.

Bunpr xnerounsix auHME. MMopTanuzanus KJIETOYHBIX JIMHUW W MX Xapakrepuzanus. CBoicTBa
HMMOPTaJIU30BaHHBIX KyIbTyp. UHyayHpoBaHHBIE U SMOPHOHAIBHBIC TUTIOPUIIOTEHTHBIE CTBOJIOBBIC
KJIETKU. MeTOopl KyNIbTUBUPOBAHUS JIMHUI. MeTOABI ITOIyYEHUS JIUHUN.

5. Mcnionb30BaHme CTBOJIOBBIX KIIETOK, METOIbI HAITPaBICHHOHN U (EepEeHITUPOBKY.

Ombpuorenes. [lonarue cTBonoBoil kieTku. [IoHATHE MIIOPUNIOTEHTHOCTH. KieTKn KpOBETBOPEHHUS.
OMOpHOHaIbHBIE CTBOJIOBBIE KiIETKU. X BhiAeneHne. OcOOEHHOCTH U MpaBUiia UX MCIOIb30BAHUS.
[IpruMmeHeHUEe CTBOJOBBIX KJIETOK B TKAHEBOM HMHXKEHEPUM, PETCHEPATUBHONW MENMIIMHE,
(dapmareBTuKe.




6. [loHATHE O KJIETOUHOM DPENpPOrpaMMHUPOBAHUM, WHAYLHPOBAHHBIE ITIOPUIIOTEHTHBIE CTBOJIOBBIC
kietkd (UIICK). Ilpsimoe penporpaMMupoBaHue.

WnaynupoBaHHbIE TJIIOPUIIOTEHTHBIE CTBOJIOBBIE KIETKH. KX omiInuMe 0T 3MOpPHOHAIBHBIX.
Knerounoe penporpamMupoBanue. [loHATHE O penporpaMMHpPOBaHMM ¥ TEHETHUECKUX
Moaudukanuax kinerok. Xumepsl. [Ipsmoe penporpammuposanue. OcobeHHOCTH 1UdHepeHIUPOBKU
UIICk. OtkpbiThie Bompockl 06 ucnonb3oBanuu UICk.

7. Meroapl CTPYKTYpHOH OpraHu3aliM KIETOYHBIX KYJIBTYp: TMIPOIENH, 3IEKTPOCIMHHUHI,
TpeXMepHas Ie4aTh.

@OpMHpPOBAaHHUE NOJJIOKEK. bHomarepualisl B TKAHEBOM HWHXKEHEpUU. MeTonpl CTPyKTYpHOMU
OpraHM3alMy  KIETOYHBIX KyJAbTyp: THUAPOTENH, OIEKTPOCHMHHHMHI, TpPEXMEPHAs IevaTh.
buonpuntunr. OcOOEHHOCTH METOIOB U OTPaHUYEHUS IPUMEHUMOCTH.

8. TkaHeBast HH)KEHEPHs CepALla, OCHOBHBIE 0COOEHHOCTH PA0OTHI ¢ KapAHOMHUOLUTAMHU

Cepnuie kak opran. Cepane ¢ TOYKH 3peHust sjiekrpodusuonorun. CepjeuHast TkaHb. KynbTypa
cepaeyHoi TkaHu. KynpruBHpoBaHue KapauoMuouutoB. KoHCTpyMpoBaHHE CEpOUYE€HON TKaHH C
nomoteio MatepuasioB. 2 D u 3D momenm cepaua. Ilorenmnman aerictBus. Bonna BO3OYXIeHMs.
Aputmun. OcoOEHHOCTH TPOBENEHUS BOJH BO30YKICHHA B KIETOUHOW KynbType. CepaiedHas
HEJI0CTaTOYHOCTb. MIH(papKT MHOKapa U ero MOoCIeACTBUSL.

9. DnexTpodu3noIornyeckre METOAbl U ONTUYECKOE KapTHPOBAHHE.

Toku m moTeHIMaN IEHCTBUS KapAUOMHOIMTOB. DIIEKTPOPHU3HOIOTHYECKIE METOIbl UCCIIEIOBaHUS
oguHouHoro kapaunomuonmra. Patch Clamp kak Voltage clamp u current clamp. Kondurypauuu
METO/IOB. DJIEKTPOMEXaHWUYECKUH CUHIHUTUH. Busyanuzamus BomH Bo30yxaeHUs. MeToabl
onThyeckoro kaptuposanus 2D u 3D.

10. OcHoBHBIE HaNIPaBJICHUS PA3BUTHS TKAHEBOW MHKEHEPUH cepaLa

OcHOBHBIE HampaBiE€HUS PAa3BUTUS TKAHEBOM HWHXXEHEpPHH cepiia. MoaenupoBaHHe CepAeyHON
TKaHU M TpOBeleHUs] BOJMH BO30yxaeHus. MckyccTBenHoe cepaue. TecT-cucTeMbl JIeKapCTBEHHBIX
npenaparos. Knerounas tepamnusi.

11. TxkaHneBasi MHXEHEPUS TIEUEHHU.

[leuensr kak opran. Oynkumuu nedeHu. OcoOEHHOCTH CTpOeHMs TedeHU. VICKycCcTBEHHAs MEYEHb.
MeTtozsl TedeHus HeJOCTAaTOUHOCTH ceiuac. TkaHeBast HHKEHEPH KaK METOJ JIEUEHUS.

12. KneTouHble TEXHOJIOTUH B pETe€HEPALlNN KOCTHON TKaHHU.

Koctuplii mMo3r. Me3eHxumanibHble CTBOJIOBBIE KieTKH. CamopereHepanusi TKaHel. PereHeparus
KocTHOU TKaHu. IMmynuteT. Buasl kocteil. KiierouHble TEXHONOTHH TS IEYSHUS TPaBM.

13. TkaneBast UH)KEHEpUA HEPBHOM TKaHU

Hetiponsl. Buabl HeiiponoB. Cunarchbl. [IpoBenenne BO30OYXIEHHS MO HEHPOHAIBHBIM CETSIM.
Perenepanus HepBHBIX KJIETOK. TkaHeBast HH)KEHEPHS ISl pereHepallii HEPBHOM TKaHU.

14. Perenepaiusi ceTyaTKy rasa

OcoOeHHOCTH cTpOoeHHMs ra3a. [lepBbie MOMBITKU KJICTOYHOW Tepanuu. BeipalieHHas UCKYCCTBECHHO
pOTOBHIIA M CeTYaTKa rasa. PereHepanus ceTuarku riasa. [I[puMeHEHHE TKAHEBOW WH)KCHEPUU IS
JedeHus 3a00JIEBaHUH IV1a3a.



15. Coveranue METOIOB TKAHEBOM MHXEHEPHH C METOJAMH T€HETHYECKOW MOAM(HUKAINN KIETOK U
TKaHEH.

MeTtoasl TeHHOW M TeHOMHON WHXkeHepuu. CodeTaHne METOIOB TKaHEBOW WHXEHEpUHW U TeHHOU
umxeHepuu. IIpobnemarnka npumenenns. Kanansueiii pogoncun. Meron Crispr-Cas9. O6pabotka
nnapopmanuu. CAGE-ananus.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

Heobxoaumoe 00opynoBaHue JUIs JISKIU: ydyeOHas ayJUTOPHS, OCHAIICHHAS! KOMIIBIOTEPOM U
MYJIBTHMEIUHHBIM 000pyI0BaHHEM (IIPOEKTOP, 3BYKOBasi CUCTEMA)

JlonomHUTEIbHOE 000PYAOBaHUE IS IPOBEACHUS JEMOHCTPALIUIA:

Jlamunapusie mkads 11 knacca 6106e30MmacHOCTH, UHKYOATOPhI, XOIOAMIFHOE 000pYI0BaHNE, HU3KO-
Y BBICOKOCKOPOCTHBIE IEHTPUDYTH

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
Alberts B. et al. Molecular biology of the cell Garland //New York. —2002. —T. 2.
Stem Cells - from Hype to Real Hope. K. H. Haider, S. M. Aziz. De Gruyter, 2018.
Ionic channels of excitable membranes.: By Bertil Hille. Sunderland, Massachusetts: Sinauer.(1991).
607 pp. —1992.

JlomonHuTenpHas IUTEparypa
. bpeii, [Ix. JIerouc, M. Pachd, K. Pobepre, [x. Yorcon. MonekymnsipHas OHOIOTHS KIETKH.
2-u3nanue B 3-x Tomax. MockBa «Mup», 1994 1.
Drubin DA, Way JC, Silver PA. Designing biological systems. Genes Dev. 2007 21:242-54.

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

https://www.isscr.org/

https://www.escardio.org/
https://www.nia.nih.gov/health/alzheimers-disease-fact-sheet
https://mysct.org/

http://www.ncbi.nlm.nih.gov
http://bioscience.jbpub.com/cells/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wacty 3anstuii notpedyercs Zoom. Google Drive mis qoctyna k Marepuainam Kypcea.
[TpuBeTcTBYeTCS HaIMYUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB /ISl y9aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyneHT, MpOCIYIIABIINN Kypc, JOJDKEH C OIHOW CTOPOHBI, OBNAJETh TECOPETUYECKUM alllapaToM
OMOWHXEHEpUH, a C JPYrOdl CTOPOHBI, JOJDKEH HAyYUTHCS TPUMEHSATH IIOJNyYCHHBIE 3HAHWUS Ha
MPaKTHUKE. YCIENIHOE OCBOEHHE Kypca TpedyeT caMOCTOSTEIbHOH paboThl cTyneHTa. B mporpamme
Kypca Il CaMOCTOSTEIIbHOM pa0OThI CTyACHTA HAJl TEMOW OTBOAUTCS MUHUMATHHOE BpEMSI.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— ipopaboTKy ydeOHOTO MaTepurana (110 KOHCIIEKTaM JICKITUH, y4eOHOI 1 HaydyHOU JTUTepaType),

— YT€HHE U KOHCIIEKTHPOBAHUE JOTIOIHUTEIHHON JIUTEPATYPHI,

— TIOZITOTOBKY OTBETOB HA BOIMPOCHI, MPEIHA3HAYEHHBIX JIJISi CAMOCTOSITEIIBHOTO U3yUeHUS,



— pelIeHHe 3a1a4, PeAIaraeMpIX CTYJCHTaM Ha JICKIHUX,

— TMOJITOTOBKY K UG GEPEHIIMPOBAHHOMY 3a4ETYy.

PykoBOACTBO M KOHTPOJIb CaMOCTOSITEIBHOM pPabOTBI CTyJIEHTa OCyLIeCTBIsieTcss B (opme
WHIMBUyalbHBIX KOHCYJbTammid. Ilokazarenem BiaJeHUS MarepualioM CIY)KUT YMEHHE pelIaTh
3amaun. Jlns (OpMHPOBAaHUS YMEHHS INPUMEHSTH TEOPETHYECKUE 3HAHHMS HA NPAKTUKE CTYICHTY
HEOOXOAMMO pelIaTh, KaKk MOYKHO Oouiblne 3a1ad4. [Ipy penieHun 3a1ad Kakaoe AecTBHE He0OX0IUMO
apryMEHTHPOBATh, CChIIAsACh HA PACCMOTPEHHBIN paHee TEOPETUUSCKHI amapar.

OOBIYHO MPUACPKHUBAIOTCS CIESAYIOIICH CXEMbI: H3yUYeHHEe MaTepHala JICKIHH 110 KOHCIIEKTY B TOT ke
JIeHb, Korza Obuta mpociymrana Jiekius (10-15 MuHyT); MOBTOpeHHE MaTepHraia HakaHyHe Cleqyronen
nexiuu (10-15 MuHyT), MpopaboTka yueOHOro Marepuana 1o KOHCIIEKTaM JIKIIWH, y4eOHOH 1 Hay4IHO
JUTEpaType, MOATOTOBKA OTBETOB HA BONPOCHI, penieHue 3a1ad (1 gac).

BaxxHO 10OWTHCS MOHMMAaHUS M3y4aeMOro MaTepuasa, a He MeXaHW4YecKoro ero 3anomuHanus. [Ipu

3aTPYIHCHUU HW3Y4YCHHs OTICIBHBIX TEM, BOIPOCOB, CIEMyeT oOpamarbcs 3a KOHCYJIBTALMSMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: MenunuHcKas Gusnka u ononHpopMaTHKa
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadeapa QUMK KUBBIX CHCTEM

Kypc: 1

KBaJU(PUKAHA: MarucTp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT
PaspaGorunkm:

K.W. Arnanze, 1-p 6uosn. Hayk
B.A. Ilpenas, kana. OMoII. HayK
[II.P. ®ponosa



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBaHN B obnmactu cBoel mpodeccroHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
paMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (WIn)
JKCIIEPUMEHTAJIbHBIE METOIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «TkaneBas HUHXXCHCPUS» O6y‘-IaIOH_II/II\/’IC$I JOJIDKCH:

3HAThb:

OCHOBBI KJIETOUYHBIX TEXHOJIOTUH U UX MECTO B PET€HEPATUBHON MEIUIIUHE.
[TpuHIMIIBL ¥ BO3MOKHOCTH TKAaHEBOM WH)KCHEPUH C TOYKHM 3peHUs] (PU3MOJIOTMU M KIETOYHBIX

TEXHOJIOTHH.

OCHOBHBIE NPEICTABIECHHS O TKAHEBOW MH)KEHEPHH, KaK IP(PEKTUBHOM MHCTPYMEHTE PEreHepaTuBHON

MEIHUITNHEL.
YMeTh:

HpI/IMeHSITL n HO):[6I/IpaTI: B COOTBCTCTBHHU C 3a/:[aqei/’1 OCHOBHBIC MCTOAbI KJICTOYHBIX TCXHOIOTUH M

TKaHEBON MHXEHEPUU OPraHOB.
BJIaJeTh:

3HaHUSAMH O BO3MOXKHOCTH MMPUMCHCHHS KJICTOYHBIX TEXHOJIOTHH B peFEHepaTHBHOﬁ MCIUIIUHC.
OCHOBHEIMH METOAAaMM KJICTOYHBIX TEXHOJIOTHI U TKAaHSBOM HWHXXCHCPUU OPraHOB.

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

Bo BpCEMs TCKYILICTO KOHTPOJIA CTYACHT JOJDKCH YMCTh OTBCTUTDH Ha BOIIPOCHI TCKYILICTO MAaTCpUajia:

1) TkaneBas MHXKEHEpHUsI U pereHeparuBHas MeauuHa. O0nacTe NPUMEHEHUS! TKAHEBOH MHKXCHEPHH,
OCHOBHBIE METO/IbI, HA KOTOPBIX OHA OCHOBaHA. [IoHATHE 0 OMOMEANITMHCKON HHKEHEPHUH.

2) Knerounsie kynsTypbl. OCHOBHBIE METO/IbI PA0OTHI C HUMHU, CIieIU(UKa paOOThI ¢ KJIETKAMU Pa3HbIX

THIIOB.

3) Metonsl paboThI ¢ IEPBUYHBIMU KJIETOYHBIMHU KYJIBTYpaMH: padboTa ¢ JIadOpaTOPHBIMHU )KUBOTHBIMH,
METO/Ibl BBIAEICHUS KapIUOMUOLIUTOB U IeIaTOLUTOB.

4) KneToynsie TUHUM.

5) Hcnonb30BaHue CTBOJIOBBIX KJIETOK, METO/IBI HAITPABICHHOH TN HEpEHITUPOBKH.

6) IloHATHE O KJIETOYHOM PpEMpPOrpaMMUPOBAHMH, WHIYLUPOBAHHBIC ILUIIOPUIIOTEHTHBIE CTBOJIOBBIE
kietkd (UIICK). IIpsimoe penporpaMMupoBaHue.



7)  Metonel CTPYyKTYpHOH OpraHu3alliy KJIETOYHBIX KYJIBTYp: THAPOIeIH, 3JIEKTPOCIUHHUHI,
TpeXMepHas IevaTh.

8) TkaneBast HHXEHEPHS Cep/La, OCHOBHBIE 0COOCHHOCTH Pa0OTHI C KApAMOMHOLUTAMHU.
9) OnekTpohrU3nONIOrnIecKre METOAbI U ONITUYECKOE KAPTUPOBAHHE.

10) OcHoBHBIE HAaNPaBJICHUS Pa3BUTHS TKAHEBOH HHKEHEPHH CEpLa.

11) TxaneBast MHKCHEPHSI [IEUCHHU.

12). KnetouHble TEXHOIOTUN B PEreHEPALNN KOCTHON TKaHH.

13) TxaneBas WHXEHEpHUsI HEPBHOU TKAHH

14). Perenepanus ceTyaTky 1iasa

15) Coueranne MeETOIOB TKAHEBOW WHXXCHEPUH C METOJAMH T€HETHYECKON MOomu(HKaIy KIETOK H
TKaHeu.

Bo Bpems 3aHATHI MOTYT NPOXOAWTH WHTEPAKTUBHBIC OOCYXIEHHMS B dYarax Kypca, rae OymyT
OIyOJIMKOBaHbI JOMOJHUTEIbHBIE MAaTepHalIbl, CTaThbU U pa3dopa 1 JOMAIllHUE 3a/laHusl. YCIEIIHOe
BBIIIOJIHEHUE BCEX 3aJaHUM II0 KypCy U BbBIIOJIHEHHWE KOHTPOJBbHBIX CpPE30B 3HAaHUM Jaer
MpEeuMyIecTBO Ha Tu(p(HepeHIUPOBAHHOM 3a4eTe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

AtTecTanysi 0 Kypcy TpOBOAMTCS TU(PPEpEeHIIMPOBAHHLIM 3a4eToM. JluddepeHIpoBaHHblii 3a4eT
COCTOMT U3 OTBETa HA OJMH M3 TUIOBBIX OMJIETOB, IIPEICTABICHHBIX HIKE:

burer 1.
1) O6BsicHUTH 0COOEHHOCTH PabOTHI C MEPBUYHON KYIBTYPOH U C KIETOYHOH JIMHUEH.

2) OOBACHUTH pasimuua MCEXKAY TOTCHOTCHTHBIMH, IINIFOPUIIOTCHTHBIMU W MYJIbBTUIIOTCHTHBIMU
CTBOJIOBBIMHU KJICTKaMMH.

buner 2.
1) Uro Takoe KJIETOYHOE penporpaMMUpPOBAHUE U €TO OCHOBHBIE METO/IBI.
2) Kakue ocHOBHBIE (PH3UOIOTHUECKUE PYHKITUH BBITIOTHSIOT KA JUOMHUOIIUTHI?

buner 3
1) Kakue cymiecTByloT OCHOBHBIE METO/IBI HCCIIEA0OBAHUA AIEKTPUUECKON aKTUBHOCTH KIIETOK?

2) Kakumu crioco6aMu MOKHO 00€CTIeYUTh HEOOXOMUMYIO apXUTEKTYPY KYJIBTHBHPYEMOW TKaHu B 2D
u 3D?

buier 4
1) Kakue ocHOBHBIE (pru3nonorndeckre (GyHKIIUU BHITOIHSIOT T€NaTOIUTHI?
2) Kakue oCHOBHEIE 00JIACTH IPUMEHEHUS TKAHEUH)KEHEPHBIX CEPJICUHBIX JTIOCKYTOB?

buner 5

1) Kakue oOBEKTBI, B KOTOPHIX MPHUMEHSETCS KIIETOYHOE PEIpOrpaMMHUpPOBAaHUE HEPBHOUN TKaHU Bam
HU3BECTHBI?

2) Kakume »THUECKME TPUHIMIBI W PETYSIIMA BaM M3BECTHBI NPU pabOTe C IKUBOTHBIMU U
YEJIOBEUCCKUMU KIIETKAMU?

IIpenogaBarens MMeeT MpaBO TAKXKE 3aAaTh psAZ AOMOJHUTENBHBIX BOIPOCOB U3 TEM INPOWIEHHOTO
Marepuana:

1) TxaneBast MHXXEHEpUs U pereHepatuBHasg MeauuuHa. OONacTh NPUMEHEHHS TKAaHEBOW MHXKEHEPUH,
OCHOBHBIE METO/IbI, HA KOTOPBIX OHAa OcHOBaHa. [loHsATHE O OMOMETUIIMHCKON WHXKEHEPHH.

2) Knetounsie KynsTypbl. OCHOBHBIE METOBI PAOOTHI C HUMH, crienu(uKa pabOoThl ¢ KJIETKAMH Pa3HbIX
TUIIOB.

3) Metonb! paboThI ¢ EPBUYHBIMHU KJIETOYHBIMH KYJIBTypaMu: paboTa ¢ 1a00paTOpHBIMU KUBOTHBIMH,
METOJbI BBIJEIICHUS KapAHOMHOLIUTOB U TE€NaTOIIUTOB.



4) KneTounsie TUHUM.

5) Hcnonb30BaHue CTBOJIOBBIX KIETOK, METO/IBI HAITPABICHHOH U HEpEeHITUPOBKH.

6) IlonsATHE O KJIETOYHOM pENPOrpaMMHUPOBAHUU, WHIYLIUPOBAaHHbBIC IIIOPUIIOTEHTHBIE CTBOJIOBBIE
knetkd (UIICK). Ilpsimoe penporpaMMupoBaHue.

7)  Metonsl CTPYKTYpPHOH OpraHM3aldy KJIETOYHBIX KYJIBTYp: THAPOTENH, 3IEKTPOCHUHHUHI,
TpeXMepHas Ie4ars.

8) TkaHeBast ”H)KEHEPHS Cep/illa, OCHOBHbIE 0COOEHHOCTH Pa0OTHI ¢ KapAHOMHUOLIUTAMH.

9) OnekTporU3HONIOrnIecKre METOIBI U ONITUYECKOE KAPTHUPOBAHUE.

10) OcHOBHBIE HampaBIeHUs Pa3BUTH TKAHEBOW WHKEHEPUU CEPIIA.

11) TkaHeBas MH)KEHEPHS MEUEHHU.

12). KnetouHble TEXHOJIOTHH B pETr€HEPAIlUU KOCTHOM TKaHH.

13) TkaHeBast UH)KeHepUa HEPBHOW TKaHU

14). Perenepanus ceT4aTku riaza

15) Coueranuie METO/IOB TKAHEBOW WHXKEHEPHUH C METOJaMH T€HETHYECKOH MOIU(UKAIUK KIETOK U
TKaHEH.

Kputepun onennBanus

Onenka ommyao (10 OamnoB) - BBICTABJISIETCSl  CTYAEHTY, II0Ka3aBIIEMy BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommyHo (9 0OamioB) - BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE MPH PELICHNH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Onenka ommyHO (8 0amwuioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Ouenka xopouio (7 6aIoB) - BBICTABISETCS CTYICHTY, €CIM OH TBEPJO 3HAET MaTepHaj, TPaMOTHO M
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NPHUMEHATh IOJyYEHHBbIE 3HAHMSA Ha MPaKTHUKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.

Onenka xopomuio (6 6ayuIoB) - BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[I0 CYILLECTBY H3JaraeT €ro, yMeeT NPUMEHATh IOJIY4YEHHbIE 3HAHUS Ha IPAKTUKE, HO JIOIYCKaeT B
OTBETE WM B PEIICHUH 33/1a4 HEKOTOPbIE HETOYHOCTH.

Onenka xopomio (5 0aiIoB) - BBICTABISETCS CTYJCHTY, €CIM OH B OCHOBHOM 3HAaeT MaTepuall,
TPaMOTHO M IO CYIIECTBY M3JIaracT €ro, yMeeT NPHMEHSTH IOJy4YCHHbIC 3HAHUS Ha INPAKTUKE, HO
JO-ITyCKaeT B OTBETE WJIM B PEIICHUH 33/1a4 JIOCTAaTOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OrneHka yIOBICTBOPUTENHHO (4 Oamna) - BBICTABISIETCSl CTYJACHTY, MOKa3aBileMy (parMEHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapyLIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUH MIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Onenka ymoBieTBOpUTENbHO (3 Oamna) - BBICTABISIETCSl CTYJACHTY, MOKa3aBileMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMMOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIa-JIC€T OCHOBHBIMHU paszieliaMu Y4eOHOH MporpaMMbl, HEOOXOIMMBIMH JIJIs JAJTbHEUIIEro 00y4YeHUs 1
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEyI0BIETBOPHUTENBHO (2 0aa) - BEICTABISAETCS CTYJCHTY, KOTOPBIi He 3HaeT OoJbIIeH YacTH
OCHOBHOTO COJCp)KaHUsl y4eOHOH MpOorpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCII0JIb30BaTh IOJyYeHHbIE 3HAHHS NPH PEIICHUN
THUIIOBBIX 33/1a4.

Ouenka HeynoBieTBOpuTenbHO (1 0ayur) - BBICTABISETCS CTYAEHTY, KOTOPBHIH HE 3HAET OCHOBHOTO
coziep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.



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

ITpu mpoBenennu yctHoro auddepeHmpoBaHHOro 3aueTa odyyaromemMycs npenocrasisercs 30 MUHYT
Ha noArotoBky. Omnpoc oOydaromerocs no OMJIeTy He AOJKEH MPEBBILATh OJHOTO aCTPOHOMHUYECKOTO
Jaca.



