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)

10 JMCHMILIMHE: Kiierounsle TEXHOJIOTMH B MEUIIHE
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: Menununckas puszuka u OnonHpopmaruka

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadempa MONEKYIAPHON U TPAHCIAIIMOHHONW MEIUIIHHBI

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansaTus: 30 yac.

CamocrositensHas pabora: 90 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy cocraBui: M.A. JlarapbkoBa, 1-p Ouoi. HayK, mpodeccop

[Iporpamma obcyxieHa Ha 3acefjanny Kadeapbl MOJIEKYISPHON U TPaHCISAIMOHHON MeaunuHbl 25.05.2020



AHHOTANMA

Llenpl0 MaHHOW JMCUMIUIMHBI SIBISIETCS W3YYCHHE OCHOB COBPEMEHHBIX KIJIETOUHBIX TEXHOJOTHUH,
UCIIOJIBb3yEeMbIX B OMOMEIUIIMHCKUAX MCCIEIOBAaHUSIX M B MEIHMLMHCKOH NpakTHKe. B mporecce ocBoeHUs
JMCUUILTHHBI CTYICHT MOJXYyYUT 0a30BbIe 3HAHUS B OOJACTH KJIETOYHBIX TEXHOJOTMH B MEIUIIMHE, MOTYYHT
OCHOBBI OHOJIOTMH OJyKapuoTH4YecKoil kieTkd. CTymeHT Tociie OCBOGHHUs Kypca OyaeT IOHUMAaThb
(dyHIaMeHTaNbHbIe OMOJIOTUYECKUE TPOIECCH, Pealn3yeMble B KICTOYHBIX TEXHOJOTHS. OCHOBHBIC TEMBI,
KOTOpBIE OyAyT OCBEIIEHBI B paMKax Kypca: OCHOBBI KJICTOUYHON OMOJIOTHU U AIMOPHOIIOTHH, DMOPHOHATBHEIC
CTBOJIOBBIE KJIETKH, PenporpaMMupoBaHrne cOMaTn4eCKuX KJIETOK, BHOMETUIIMHCKIE TEXHOJIOTHHA Ha OCHOBE
CTBOJIOBBIX KJICTOK

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

HN3Yy4YCHHUE OCHOB COBPEMCHHBLIX KIICTOYHBIX TCXHOHOFPIﬁ, HCIIOJIB3YCMBIX B 6I/IOMe,Z[I/II_II/IHCKI/IX
HCCIICAOBAHUAX U B MeI[HHHHCKOﬁ IIPAKTHUKE.

33)13‘11/[ JAUCHUIIINHBI
¢ U3YyUCHUC OCHOB Ouonoruu 3yKapI/IOTI/I‘IGCKOI\/’I KJICTKH,

¢ Pa3BUTUC Y CTYACHTOB IMOHUMAHUS q)yHI[aMeHTaJ'IBHBIX OMOJIOTMYECKHX OponecCCoB, pCan3yCMbIX B
KJIICTOYHBIX TCXHOJIOTUAX,

¢ OKa3aHHuC KOHcyHLTaI_[I/Iﬁ U TIIOMOIIM CTYACHTaM B IPOBCACHUU COOCTBEHHBIX TCOPCTUUCCKUX U
OKCIICPUMCHTAJIbHBIX I/ICCJ'IG,I[OBaHI/Iﬁ B 00J1aCTH KJICTOYHBIX TEXHOJIOTHH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

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

Kon 1 HanMeHOBaHNE KOMITETEHIIUT MHaukaTopsl JOCTHKEHUS KOMIIETEHIIUN
OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
OIIK-5 Crioco6eH 1 TOTOB K MOBBIIIEHHUIO BOCIIpUHUMas COLNMAIIbHBIC, 9THUYECKHUC,
KBaJ'II/I(l)I/IKaI_H/II/I, HpO(l)eCCI/IOHaJ'ILHOMy pocrty u KOH(I)GCCI/IOHS.JIBHBIC U KYJIBTYPHBIC pa3JINYUsL
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJjbIM
po¢eCcCHOHANIBHOM NIeITENFHOCTH, TOJIEPAaHTHO |[KOJUIGKTUBOM B cdepe  cBoell  mpodeccHoHaIbHOM
BOCIIPUHUMAsI COLIMAJIbHbBIE, STHUUECKUE, JeSITeIbHOCTU

KOH(ECCHOHANBHBIC ¥ KYIBTYPHBIC pasiuuus  |OIIK-5.3 CTpeMuTcs K TIONyYEeHHIO HOBHIX 3HAHMIA,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC

ITK-2 CriocobeH caMOCTOATENLHO UK B HCCIICAOBAaHUA CAMOCTOSATENIBHO MM B COCTaBE HAy4HOIO
KauecTBe 4jieHa (PyKOBOAUTEINS) MaJIOro KOJUIEKTHBA

KOJICKTHBA OPraHU30BbIBATH U IIPOBOJUTH [IK-2.2 Cnoco0OeH mpoBOOUTH ampoOaluio pe3yiIbTaToB
HayYHBIE HCCIIENOBAHMUS M UX anpoOaiuio Hay4HO-HCCIIEN0BATEIbCKON paboTHI MOCPEACTBOM

MyOJIMKAIIMK HAYYHBIX CTaTeil U yyacTus B KOH(EPEeHIUIX

[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB

[TK-3 Criocoben npodeccrnoHanbHO paboTaTh ¢ MPUKITAHBIX TPOTPAMM)

WCCIIEIOBATEIIHCKIUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMHE MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHOU MIPEIMETHOM 00IacTH

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HMCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

(yHIaMeHTaIIbHbIE TIOHATHS ¥ OCHOBBI OMOJIOTHH 3yKapUOTHYECKON KIICTKH;

OCHOBHBIC PUHIIUIIBI PeaIN3aIMH KIETOYHBIX TEXHOJIOTUI B MEUIINHE;

npaBuia paboThl ¢ COBPEMEHHBIMHI OMOMETUITUHCKIMHE 0a3aMy JJaHHBIX.
YMETb:



a0CTparupoBarbCsi OT HECYIIECTBEHHOTO TIPH MOJICITHPOBAHHM PEATBbHBIX OHOJIOTHYECKUX
HPOLIECCOB;
NOJIB30BATHCSI CBOMMH 3HAHUSIMH IS perieHust (pyHIaMeHTaIbHBIX U MPHUKIAIHBIX 3324 KICTOUHOH
OGHOJIOTHH;
CaMOCTOSITEIEHO OCBaWBaTh HOBBIC pecypchl (0a3bl TAaHHBIX M MPOTPAMMbI) U DKCIIEPUMEHTAIbHBIC
METO/IbI OMOMEMIIMHCKIX UCCIICIOBAHMIA;
JieNaTh Ka4YeCTBEHHBIC BBIBOIBI IIPH NIEPEXO0JIE K MPEACTbHBIM YCIOBUAM B H3y4aeMbIX PoOIeMax;
OCBaMBaTh HOBBIE MPEAMETHBIC OOJACTH, TEOPETHYECKUE MOAXOABI M DKCIEPHMEHTAIIbHbIC
METOJIMKH;
OIIPEeNIeIISITh aKTYaIbHOCTD 1IeJIeH U 3a]a4 ¥ PAKTUYECKYI0 3HAUMMOCTh HCCIICIOBAHUS;
NPOBOJIUTH aHAIIN3 PE3YJIBTaTOB M METOIUYECKOTO OIbITAa UCCICIOBAHHS NPUMEHUTEIBHO K 00LIe
(dbyHIaMeHTaNbHOH MpobieMe B M30paHHON 00J1acTH;
paboTrarb Ha COBPEMEHHOM, B TOM YHCIIE BBICOKOIIPOH3BOAUTEIHHOM J1a00PATOPHOM M MEAUIITHCKOM
000pyIOBaHUH.

BJIAJIETD:

OCHOBHBIMU METOJIaMH pabOThI ¢ OHOMATEPHUATIOM;

OCHOBHBIMH TpPHUEMaMH pabOThl HA BBICOKOTEXHOJIOTHYHOM JIAOOPATOPHOM M MEIUIIMHCKOM
000pyI0BaHNH;

KYJIBTYpOi MOJICIIUPOBAHHUS OMOMETUIIMHCKIX MCCIICIOBAHUIA;

HABbIKAMH T'PAMOTHON O0OPabOTKM pE3yNbTAaTOB OMbITA U COMOCTABICHUS C TEOPETHYCCKUMHU
JIAHHBIMU;

MPAKTUKOW HCCIEJOBAHUS M PEIICHUS TCOPETUYCCKUX W MPUKIAJAHBIX 33Jad COBPEMCHHOM
OHMOMEIUIINHEI;

HABBIKAMH TCOPETUYCCKOTO aHaiM3a 3ajad OMOMEIHUIIMHBI, CBA3aHHBIX C M3YYCHHUEM CBOMCTB
OMOJIOrMYECKHX CUCTEM Ha MOJICKYJIIPHOM, KJIICTOYHOM, TKAHEBOM M OPTaHHOM YPOBHSIX.

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

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
OcHOBBI ~ KJIETOYHOH  Ouonmorun U
1 10 10 30
AMOPHOIIOTHH
OMOpHOHAJILHBIE ~ CTBOJIOBBIE — KJIETKH.
2 PemnporpammupoBanue COMAaTHYECKUX 10 10 30
KIIETOK
bromenuuHCKHe TEXHOIOTUN Ha OCHOBE
3 10 10 30
CTBOJIOBBIX KJIETOK
Hroro yacos 30 30 90
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)

1. OCHOBBI KJIETOUHOM OHOJIOTUU ¥ SMOPHOIOTHN




[Ipokapuots! 1 3ykapruoThl. CTpOoCHUE 3YKApUOTHUYECKOH KieTku. OpraHHeIutbl 1 ux GyHKIUU. Sapo
KJeTkd. JleneHne kneTku. Muro3 n meio3. Kaprotun n XxpoMoCcoOMHBIE aHOMAJITUH.

Pannmii sMOpuorenes u ero craauu. ['eHbl, oNpe/elsone SMOPUOHATBHOE PA3BUTHE M TKAHEBYIO
cneunanu3anuio. [lonarue 00 sMUreHeTHKe, XPOMAaThH, SIUTEHETHYECKUE MOAN(UKAIIUN THCTOHOB
u JIHK. Crioco6sl ux u3yueHws.

2. OMOpHOHaJIbHBIE CTBOJIOBBIE KJIETKU. PenporpamMmmupoBaHie COMaTHYECKHUX KIICTOK

PenporpammupoBanue kinertok. UHAyIMpOBaHHBIE IUIIOPUIIOTEHTHBIE KJIETKU. TpaHCKPUILIMOHHBIE
(daxkTopsl IUTIOPUIIOTEHTHOCTH. PemporpaMMupoBaHHHE M0 IUIIOPUIOTEHTHOTO COCTOSHHSA —
crocoObl, METOABl aHaln3a, 3HadeHue s Owomenunuubl. [IpsiMoe pemporpamMmmHupoBaHHE U
SNUICHETUYECKU JaHAmadr. I'enernueckue u SIUICHETUYECKHUE 0COOEHHOCTH
penporpaMMHUpPOBAaHHBIX COMAaTUYECKUX KIETOK. | @HeTHYecKrne M SMUTeHEeTHYeCKHe 0COOEHHOCTH
penporpaMMHUpPOBAHHBIX COMATHYECKUX KJIETOK M COCOOBI MX aHAJIN3A.

3. broMeuMHCKNE TEXHOJOTMHU HA OCHOBE CTBOJIOBBIX KJIETOK

[TpuMeHeHre TEXHOIOTUH PETIPOrPAMMHUPOBAHUS U U3YyYCHUST MEXaHU3MOB 3a00JICBaHUI M TTOUCKA
HOBBIX METOJOB Tepanuu. lcrmonb3oBaHue OWOMH(OPMAIMOHHBIX METOAOB ISl Pa3paboTKU
KPHTEpUEB penporpaMMupoBanus. MojenupoBanue 3a00JIeBaHUH in Vitro, KOPpPEeKIUs MyTalui ¢
nomotbio TALEN u CRISPR/CAS cuctem. IlpoGneMbl HampaBieHHOW MU(QPEpEHITUPOBKU s
MozieonpoBaHus 3a0oneBanuid. lcmonbp3oBaHne OHMOMH()OPMAMOHHBIX METOIOB Ul Pa3paboTKu
KPUTEPHEB PENIPOrpaMMHUPOBAHHSI.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi JTUTEPATYPbI

OcHoBHas 1uTeparypa

[Ipenocrapnsiercs Ha Kadenpe:

1. Kumynes U. @. O6mas u monekynspaas reHetrka. HoBocubupck : Cubupckoe yHUBEPCUTETCKOES
u3garenscTBo, 2007

2. b. JIvtoun, JI. Kaccumepuc, B. I1. Jluaranma, /1. [Inonmep. Knerku //bunom. Jlaboparopus 3HaHui. —
2011.

JlomonHuTenpHas IUTEpaTypa
[IpenocraBnsiercs Ha Kadeape:
1. 1O. C. Yennos. Beenenue B knerounyto ouonoruto. UKI] “Axanemknura”, 2005 (30 2k3.)
2. Yenmnos, 0. C. Bgenenue B kierounyto ouomnoruto / 10. C. YUennos. - 4-e uzn., nepepad. u 1om. -
Mocksa: Akanemkuura, 2004. - 494 c. (2 7k3.)
3. O. U. Enudanosa. Jleknuu o knerounom nukire. KMK Scientific Press, Mocksa, 2003. — 159 c.
4. O. N. Enudanora. [Mokosmuecs kinetku. M3narensctBo “Hayka”, Mocksa, 1983. —178.
5. A. A. 3aBap3uH, A. /I. Xapazosa, M.H. Monuteus. buonorus kinetku: obmias nuronorus. CIIb:
UznarensctBo CI16. YHuBepcurera, 1992. — 456 c.
6. XK.-K. Ponan, A. Cemrommn, JI. Cemromun. Atnac mmo omosaorun kiretku.1980. — 118 c.
7. E. M. Bepmep. Uctopus yuenus o kierke. M.: Hayka, 1970.-230 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)
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8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

st wacty 3anstuii notpedyercs Zoom. Google Drive mis noctyna k Marepuainam Kypcea.
[TpuBeTcTBYeTCS HaIMUUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB JJIsl yU4aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

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

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3IYIBTATC UIYUYCHUA AUCHUILIMHBI CTYACHT AOJDKCH 3HATH OCHOBHBIC OIIPCACIICHUA NUCHUILIIINHBIL,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI pCUHICHUS pa3JIMIHbIX 3a4a4.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, IPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy Yy4eOHOro Marepwana, IMOATOTOBKY OTBETOB Ha BOIMPOCHI, MPEIHA3HAYCHHBIX JUISI
CaMOCTOSITEILHOTO U3YUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiaJieHUs MaTepUaIoOM CITY>KAT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI 110 TeMaM
JUCIUTIIAHEL

BaxxHO m0OOWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTro ero 3amoMuHaHus. [lpwm
3aTPYJHCHUH W3yUYeHHs] OTACIBHBIX TEM, BOIMPOCOB, CIEAYET OOpamaThCcsl 3a KOHCYNBTAIMSIMHU
MPEIoIaBaTelio.

Bo3MoxxeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEIICHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: MenunuHcKas Gusnka u ononHpopMaTHKa
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U TPAHCIAIIMOHHONW MEIUIIHHBI

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: M.A. JlarapbkoBa, 1-p Ouoi. HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-5 CriocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B c(hepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Cnocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIC Pa3Inyuust

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
JIESITEIIbHOCTHU

HaBBIKOM
cthepe  cBoeit

PYKOBOJCTBA  MaJbIM
npodeCCHOHATBHOM

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE uieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYUYHBIC
UCCJICZIOBAHUSI CAMOCTOSITENIbHO MJIM B COCTaBE€ HAay4yHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
Hay4YHO-HMCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH)EPEHIUSIX

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBaHueM (MprubOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 IloHnumaer mnpuHOMUIBI PabOTHl HCIOJIB3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT

(MozmenMpoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
IKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaTOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydeHus AUCIUTUIMHBI «KIIeTOUHBIE TEXHOIOTHH B MEIUIIMHEY 00Y4aIONUICS JTOIKEH:

3HATb:

®YHﬂaMeHTaHBHBIe MOHSTHUS U OCHOBEI OHOJIOTUH BYKapHOTH‘leCKOﬁ KJICTKH,
OCHOBHBIC ITPUHIMUIIBI p€aIn3allui KJICTOYHBIX TEXHOJIOTHUH B MCIWUIIUHE,
ImpaBujia pa6OTI:I C COBpCMCHHBIMHN 61/IOM6,I[I/ILII/IHCKI/IMI/I 0azamu JaHHBIX.

yMeTh:

abcTparupoBarbCsi OT HECYIIECTBEHHOTO IPH MOJAEIMPOBAHMU PEANbHBIX OHOJIOTHUECKUX

MPOIIECCOB;

IIOJIb30BATHbCA CBOUMMMU 3HAHUAMU JIs1 PECILICHUA (pyHI[aMeHTaJ]LHbIX 1 NPUKIIAAHBIX 3a4a4 KJIETOYHOH

Ouonoruy;

CaMOCTOSITEIbHO OCBAaWBaTh HOBBIE pecypchl (06a3bl TaHHBIX M MPOTPAMMBbI) U AKCIIEPUMEHTAIbHBIC

MCTOABI 6I/IOMCI[I/ILII/IHCKI/IX HCCHC,I[OBaHHﬁ;

ACJIaTbh Ka4€CTBCHHBIC BBIBOABI ITPU NEPEXOAC K MPEACIIbHBIM YCIIOBHUAM B U3y4aCMbIX Hpo6neMax;
OCBaMBaTb HOBLBIC HNIPCIMCTHBIC O6J'IaCTI/I, TCOPCTUYCCKUC TIOAXOAbI MW JSKCICPUMCHTAJILHBIC

METOIHUKHU,

OTIpENeNsITh aKTYaIbHOCTh LIEJICH U 33/1a4 U MPAKTHUECKYI0 3HAYMMOCTh HCCIIeIOBAHUS;

HPOBOJIUTH AHAIIN3 PE3YJIBTATOB M METOIUYECKOTO OIbITa UCCIECJOBAaHUSA NPUMEHUTEIBHO K 00meH
(dbyHIaMeHTanbHOH pobieme B M30paHHON 001acTH;

paboTaTh Ha COBPEMEHHOM, B TOM YHUCJIC BBICOKOIPOU3BOIUTEIBHOM J1a00PAaTOPHOM M MEAUIIMHCKOM

000pyIOBaHHH.
BJIAJIETh:




OCHOBHBIMH MCTOAaMH pa6OTI:I C 6I/IOMaTepI/IaIIOM;

OCHOBHBIMH TpPHUEMaMH pabOThl HA BBICOKOTEXHOJIOTHYHOM JIAOOPATOPHOM M MEIUIIMHCKOM
000pyI0BaHNH;

KYJIBTYpOU MOACTUPOBAHUS OMOMETUITMHCKUX MCCIIC/IOBaHU;

HaBbIKaMH FpaMOTHOfI O6p360TKI/I PE3YJIBTATOB OIbITa M COIIOCTABICHUA C TCOPCTHUYCCKUMU
JaHHBIMU;

MPAKTUKOW HCCIEJOBAHUS M PEIICHUS TCOPETUYCCKUX W MPUKIAJAHBIX 337ad COBPEMCHHOM
OHMOMEIUIINHEI;

HaBBIKAMH TEOPETUYECKOTO aHaiM3a 3ajad OMOMEOUIIMHBI, CBA3aHHBIX C H3YYEHHEM CBOICTB
OMOJIOrMYECKUX CUCTEM Ha MOJICKYJIIPHOM, KJIIETOUHOM, TKAHEBOM M OPTaHHOM yPOBHSIX.

3. IlepeyeHb THNOBBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

Bo BpeMs Tekyl1ero KOHTpOJIsl CTYJEHT JOJKEH YMETh OTBETUTD Ha CIIELYIOIIUE BOIIPOCHI:

. Knerounas teopusi. CoBpeMeHHbIE IOCTYIaThl KJIETOUHONW TEOPUH.

. IloHsITHE CTBOJIOBBIX KIETOK. OMOPHOHAIBLHbBIE CTBOJIOBBIE KIETKH.

. OIIUI'€HEeTHKA CTBOJIOBBIX KJIETOK.

. TexHOJIOTUsl TEHETUYECKOTO HOKayTa.

. PenporpamMmMupoBanue KieTox.

. UHaynpoBaHHble IUIIOPUIIOTEHTHBIE KIETKH.

. 'eHeTH4ecKkne U AMUTeHeTHYEeCKUe 0COOCHHOCTH PENPOrPaMMHUPOBAHHBIX COMATHUECKUX KIIETOK.
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. IlppuMeHeHne TEXHOJIOTUU PENpOrpaMMUPOBAHNUS JUTS U3YUECHUSI MEXaHU3MOB 3a00JI€BaHUI M IOUCKA
HOBBIX METOOB TEPAIHH.

9. Ucnonk3oBanne 6nonH(OPMAIMOHHBIX METOIOB IS Pa3pabOTKU KPUTEPUEB PEIPOTPAMMUPOBAHUS.
10. KiteTO9HBIH ITHKII.

11. MeToap! KJIETOYHON OMOIOTHU Y TUCTOIOTHH.

12. Torentuan mudepeHITMPOBKY CTBOJIOBEIX U COMAaTHYECKUX KIIETOK.

13. CTtpoeHHe KIETKUA MIICKOITUTAIOIITUX.

14. ®yHKIMH OpraHeN 3yKapuOTHYECKON KIIETKH.

15. Muto3 u Meno3.

Bo BpeMsA 3aHATHI MOTYT HNPOXOAUTb UHTCPAKTUBHBIC O6CY)K,Z[€HI/I$I B HaTax Kypca, 4To 6YILCT SABIIATHCA
JIOMAIlTHUM 3aJlaHieM. B03MOXXHO BBINIOJHEHHE IATEHTHOTO IOMCKAa B Kauye€CTBE CaMOCTOSITEIIHLHOM
3aaa4u. YcnemHoe BEIIIOIHEHHUE BCEX 3a,Z[aHHI>'I IO KypCYy U BBIIIOJIHCHUC KOHTPOJIBHBIX CPE30B 3HAHUH
AacT MPEUMYIIECCTBO Ha SK3aMCHC.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

buieTsl coCTaBIAIOTC U3 TUIOBBIX BOIIPOCOB Kypca:

. Knerounas teopusi. CoBpeMEeHHBIE OCTYIATHI KJICTOUHOW TEOPHH.

. [loHsATHE CTBOMOBBIX KJIETOK. DMOPHOHAIBHBIE CTBOJIOBBIE KIETKH.

. DIUTeHETHKA CTBOJIOBBIX KJIETOK.

. TeXHONOTMSI TEeHETUYECKOTO HOKAyTa.

. PermporpamMMupoBanue KJIETOK.

. UHaynMpoBaHHbIE TUTFOPUIIOTEHTHBIE KIETKH.

. 'eneTnueckue U S3MUTeHETHYECKHUE 0COOEHHOCTH PENPOrPaMMHPOBAHHBIX COMAaTHUECKUX KIIETOK.
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. HpI/IMCHCHI/Ie TCXHOJIOTHHU PCTIPOrpaMMUPOBAHUA I U3YYCHUA MCXaHN3MOB 3a00JICBaHHM U ITOMCKA
HOBBIX METOAOB TCpaIInu.

9. Wcnonb3oBanue 6MOMHGOPMAIIMOHHBIX METOJIOB [T Pa3padO0TKH KPUTEPHEB PEIPOrPAMMHUPOBAHUS.
10. KireTo4yHbIi [TUKII.

11. MeTozp! KIETOYHOW OUOIOTMH M THCTOJIOTHH.

12. TTorennuan auddepeHIUpOBKY CTBOIOBBIX U COMATHYECKHUX KJIETOK.

13. CtpoeHue KIeTKHA MIEKOMUTAIOIIUX.

14. ®yHKIMK OpraHeN 3YKapHOTHIECKON KIIETKU.

15. MuTo3 1 Meiio3.



[Mpumeps! OUIETOB:
buner Nel
WHynnpoBaHHbIE TTIOPUIIOTEHTHBIE KIIETKH.

Buner No2
CrpoeHue KIETKH MIICKOITUTAIOIINX.

bunet Ne3
OYHKIHMY OPraHeIl 3yKapUOTUUECKON KIIETKU.

Buner Ne4
Craguu aejieHus KIETKU

Kpurepun oneHnBanus

Onenka ommuao (10 OamioB) - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIlIeMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOH MNporpaMMbl AMCHUIUIMHBI, TMPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH X Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Onenka ommmuHo (9 ©0amioB) - BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
IPUMEHATh UX Ha MPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommuHo (8 ©0amioB) - BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHGHKa XOopouro (7 63.JIJ'IOB) - BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpHaJl, T(PpaMOTHO U
0 CymeCTBy H3jaracT €ro, ymeeT NpPpHUMCHATH IOJIYYCHHBIC 3HAHUA HA IMPAKTUKE, HO HECAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Onenka xopoio (6 6aIoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/O 3HAET MaTepuall, TPAMOTHO H
M0 CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTH 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 U IO CYIIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh IOJIY4YEHHbIE 3HAHHUS HA IIPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOYHOCTEH.

OmeHka ymoOBIETBOPUTEIbHO (4 Oaya) - BBICTABISCTCS CTYACHTY, IMOKa3aBIeMy (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HAHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MOCIIENOBATEIbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl Y4eOHON HpPOrpaMMbl, HEOOXOAUMBIE JUIsl JajbHEHIIero o0y4eHus, 1
MOKET MPUMEHSTH TIOJTy4YeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OueHka ymoBIeTBOpUTENIbHO (3 Oayuia) - BBICTABISICTCS CTYACHTY, IMOKa3aBIeMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeI0BAaTEeIbHOCTH B H3JIOKEHUH IPOTPAaMMHOIO Marepuania, ciado
BJI3JICET OCHOBHBIMH pa3zieiaMu y4eOHO MporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM IIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYJOBIETBOPHUTEIBHO (2 Oania) - BBICTABISIETCS CTYICHTY, KOTOPBIH HE 3HAET OOJIbIIeH YacTH
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKAaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB M HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.

Ouenka HeynoBiaeTBOpuTedabHO (1 Gayur) - BBICTABISETCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JTOMyCKaeT rpydeiinie ommoku B (OPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

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



[Ipu mpoBeneHMH yCTHOro 3K3aMeHa oOydamomemycs npeaoctasisiercsi 60 MUHYT Ha IOATOTOBKY.
Ompoc ofyuaromerocs 1o OwileTy Ha YCTHOM OJK3aMEHE HE JO/DKEH IPEBbIIIAaTh OIHOTIO
aACTPOHOMMUECKOTO 4Yaca.



