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

Kypc 3HAaKOMHUT C OCHOBHBIMHM HaNpaBICHUSMHU KJIETOYHBIX TEXHOJOTHH, MeTojaMu | mpubopamw,
WCITOJIE3YIONUMUCS TIpH paboTe C KJIETKaMH, pasHooOpa3ueM HampaBlICHUH KIETOYHBIX OMOTEXHOJOTHH U
MEPCIeKTUBAMH WX pa3BHTUS B Omkadmme jecstuieTds. Ha NpakTUUECKHX 3aHATHSX CTYICHTHI
MPUOOPETAOT HABBIKH MPUMEHEHHSI METOIOB, HAIIPABJICHHBIX HAa BBIICICHHE OTACIHHBIX THIIOB KIETOK W3
Pa3TUYHBIX HMCTOYHHUKOB, WX KYJIBTUBHPOBaHHE (BBIPAIIMBAHUE) C IIEJIbI0 YBEJIWYEHHS KOJIMYECTBA H
MOCEAYIONIEr0 UCIOIb30BAHUS TPOAYKTOB KU3HEACITEIHLHOCTH 3TUX KIETOK WM CAMHUX KJIETOK B HAyUHBIX
WJIM HAYYHO-TIPAKTUYECKUX IEIISX.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- 3HAaKOMCTBO C OCHOBHBIMH HAIIPAaBICHHUSIMH KJIETOUYHBIX TEXHOJIOTWH, METOAaMU U NpUOOpamuy,
UCTIONB3YIOUIMMHUCS  Tpu  paboTe ¢  KIETKaMH, pPa3HOoOOpa3sHeM HampaBlICHUH  KIETOYHBIX
OMOTEXHOJIOTUH U MEPCIIEKTUBAMU WX Pa3BUTH B ONMKalIIe ACCITUIIETHS.

33]13‘[1/[ JAUCHUIIINHBI

- HpI/IO6peTeHI/IC Ha4YaJIbHBIX HABBIKOB IIPUMCHCHUSA MCTOAOB, HAIIPABJIICHHBIX Ha BbIJACJICHUC
OTACJIbHBIX TUIIOB KJIETOK M3 PA3JIMYHBIX HCTOYHUKOB, UX KYJIBTHBHUPOBAHUC (BBIpaH_II/IBaHI/Ie) C ICJIbIO
YBCIIMYCHUSA KOJIMYCCTBA W MOCICAYIOHICTO HCIIOJIb30BAHUSA HNPOAYKTOB KUBHCACATCIBHOCTH 3JTUX
KJICTOK HMJIM CaMUX KJICTOK B HAYYHBIX WJIUM HAYYHO-IIPAKTUYCCKUX LICIIAX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kon 1 HauMeHOBaHME KOMIIETEHIIUH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CriocobeH u3yyarb, aHaTU3UPOBATh, OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HCIOJIb30BaTh OMOJIOTHYECKUE OOBEKTHI U HaMeyarb MyTH €€ PELCHUS

poueCChbl, OCHOBLIBAJACH HA MATEMAaTUUICCKUX,
(bHSI/I‘{CCKI/IX, XUMHUYCCKUX, OHOJIOTHYECKUX
3aKOHax, 3aKOHOMCPHOCTAX U B3aUMOCBA3AX

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-6.1 CnocobeH k mpodeCCHOHANBHOW JKCILUTyaTaIlluu
COBPEMEHHOM IKCTIEPUMEHTAIBHON
HAyYHO-HMCCIIC/IOBATEIIbCKO  TEXHUKH ¥ COBPEMEHHOTO
TEXHOJIOTUYECKOoe O00OpYIOBaHHS JUIS  OCYIICCTBICHHS
OMOTEXHOJIOTHUECKHX MPOLIECCOB

OIIK-6 CriocoOeH dKCITyaTHpOBaTh
TEXHOJIOTUYECKOe 000pYy/I0OBaHHUE, BHIIOIHATh
TEXHOJIOTHYECKUE ONIepaLlUH, YIIPABIATh
OMOTEXHOJIOTUYECKUMH MPOIIECCAMH,

IIPOCKTUPOBATDH JICMCHTBI TCXHUYCCKUX 1
TCXHOJIOTHYCCKHUX CUCTEM, TCXHUYCCKUX
06’beKTOB, TCXHOJIOTMYECKUX MMPOLECCCOB

OIIK-6.2 CriocoOeH K OIleHKE, aHAIM3y W WHTEepPIpeTaIiu
MOJTyYEHHBIX B Pe3yJIbTare OMOTEXHOJIOTHYECKUX MPOLECCOB
JAHHBIX

OMOTEXHOJIOTUYECKOTO IMpOM3BOACTBA HA OCHOBC
MIPUMCHCHUA 0a30BEBIX HWHXCHCPHBIX U
TEXHOJIOTUYSCKUX 3HAHUI

OIIK-6.3 Bnanmeer HaBbIKAMH TNPOECKTUPOBAHHUS HOBBIX
TEXHOJIOTMYECKUX pelIeHuH JUIS IIOCTaBICHHON
HAy4YHO-TEXHUYECKOU, OMOTEXHOIOTUYECKOH 3a1aun

I1IK-1.1 Brnageer QyHIaMeHTaNbHBIMH — MOHSATHIMH,
3aKOHAMU M TEOPHUSIMH COBPEMEHHOW (DU3UKHU U OUOIIOTHH

[IK-1.11 Biageet npreMaMu 3KCIIEPUMEHTAIBHON paboThI C
KJIETKaMH M KYJIbTypaMH KIJIETOK, (PU3UKO-XUMHUYECKHMHU
METOJaMH  HCCIENOBAaHUS  MAaKpOMOJEKYd, METOAAMH

HCCIICIOBAHUS u aHam3a JKUBBIX CHCTEM,
T1K-1 Coocoben IUIaHUPOBATh U IPOBOJAUTH MarTeMaTu4CcCKMMH  MCETOJaMH O6pa6OTKI/I PE3YJIIbTATOB
HAy4HBIE SKCTIEPHMEHTHI (B M36PaHHOI OHMOJIOTHYECKUX HCCIIC/IOBAaHWN, OCHOBAMH OMOWH)KEHEPHH,
HpeL[MeTHOI?'I O6HaCTI/I) u (I/IJ'H/I) TEOPETUUECKUE HeO6XOZ[I/IMBIMI/I JJI CO3JaHUuA 6I/IOI/IH)KCHCPHBIX 00BEKTOB

(aHaTMTHYECKHUE M IMUTAIMOHHEIC) IIK-1.3 Bmageer MeromamMu HaOJIONEHHUS, OIMCAHUSA,
HCCIIEIOBaHUS UICHTUPUKAITTU u Hay4yHOUI KJIacCU(UKaIun

OMOJIOrNYECKUX 00BEKTOB

[IK-1.6 Bmameer wHaBbikamMu Oe30macHON pabOTHI ¢
COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYTUM
OMOTEXHOJIIOTHYECKUM 000PYIOBaHUEM




[IK-1.7 3HaeT ocHOBHBIC TpaBWiIa TOBEJCHUS U pabOTHI B
COBpPEMEHHO Hay4HO# 1abopaTopun

[1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
000CHOBaHMS M JI0Ka3aTeNbCTBA, HAYYHbIE MPOOIEMBI M HX
pelieHus] SCHO M TOYHO B TEPMUHAX, MOHATHBIX JUIS
mpoheCCUOHANBHON ayAUTOPUU B MUCHBMEHHOH W YCTHOU

dhopme

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B
X07Ie HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOueHMS)

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

-OCHOBBIC CBEJCHHS O KJIETOYHBIX TEXHOJIOTHSX, MPEICTABIATh ceOe MX 3HAYUMOCTh JUIS Pa3BHTHUS
OMOJIOTHU M METUIIMHBI M IICHHOCTh M HEOOXOAMMOCTh (PYHJaMEIHTAILHBIX HCCIACIOBAHUN B 3TOM
o0JacTu.

YMETh:
- COOTHOCHTh OMOTEXHOJOTMYECKYIO 3a/1a4y C IMOIXOJAaMHU U HHCTPYMEHTapHEM, KOTOpbIie HEOOXOAUMbBI
JUTS €€ PEIICHUS;
- IPUMEHATH MOJYYCHHBIC TEOPETUYCCKHE 3HAHUS O DKCICPUMEHTAJIbHBIX TOIXO0JaX B KJICTOUHOMN
TEXHOJIOTUH TS PEIICHUSI KOHKPETHBIX SKCIICPUMCHTATBHBIX 33]1a4;
- TIOJIb30BAThCSI CBOMMU 3HAHUSIMU JUISI pelieHus PyHIaMEHTAIbHBIX M MPUKIIAIHBIX 3a/1a4;

BJIAJIETh:
- HaBBIKAMH OCBOCHHUS OOJIBIIION0 00heMa HHPOPMAIIUY;
- HABBIKAMH CaAMOCTOSITEIIbHOW paboThI B laboparopun u MHTEepHETE;
- KyJBTYypO# MOCTAHOBKU M MOJICITUPOBAHUS OMOJIOTHUECKUX 3a/1a4;
- HaBBIKAMH TPAMOTHOH OOpabOTKH pEe3yJbTAaTOB OINbITA M COMNOCTABICHHS C TEOPETUUCCKUMHU
JAHHBIMH;
- IPAKTHKOW UCCIICIOBAHUS M PEUICHUS TCOPETUUECKUX U MPHUKIIAIHBIX 3371a4.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTs pabora

[Ipenmer u 3agadn  OMOTEXHOJIOTUH
1 MHUKpPOOPTaHU3MOB, BBEJICHUE B 2 2 2
CHUCTEMAaTHUKy

Metonrsl MIOJIyYEHUS
MUKPOOPTaHU3MOB-IIPOTYIIEHTOB,
METO/IbI KyJIbTUBUPOBAHUS
MUKPOOPTaHU3MOB

[Mpunoxenus OMOTEXHOIOTUU
3 MHUKPOOPTaHU3MOB. MuxkpoOHas 9 9 9
OMOdHEpreTHKA.

Hampasnenus u 3amaun OMOTEXHOJIOTHU
9YKapHOT. CrBOMNIOBBIC u
4 TKaHecnenupuueckue KIeTKu. MeTosl 4 3 4
BbIJICJICHUS u KyJIbTUBUPOBAHUS
9YKapUOTHUECKUX KIIETOK.

IIponyKTbl  KJIETOYHBIX  TEXHOJIOI'MI.
5 Bunel reHeTHYecKOro pemakTHpOBaHUS 3 1 3
3YKapUOTHUYECKOU KIIETKHU.




Merto/bl paboThI C TEHETUYECKUMHU
6 HOCIEN0BAaTEILHOCTIMU in silica. ) 6 )
[IpoBepka TEHETUYECKUX
nocienoparesbHocTe meroaoMm TTLP.
Hcmonb30BaHne KIETOYHBIX TECT-CUCTEM
7 B (dapmakonornm u  OHOMETUIIVHE. 3 5 3
[TocranoBka skcnepuMeHnta. MeTombl
OTNITUYECKOTO HAOIIOJCHUSI.
®dukcanus OHOJOTHYECKOTO MaTepuaia.
] NmvmyHOITyOopeciieHTHBIE u ) 1 )
UMMYHO(EpPMETHEIE METOJIBI.
OnTureHeTukKa U MITY-KIaMIl.
9 [IpaBoBBIE ¥  3THYECKHE  ACIICKTEHI. ) )
[IepcriekTUBBI pa3BUTHSL.
Hroro wacos 30 30 30
[TonroToBka K 3K3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.
4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 4 (Becennuit)
1. [lpeamer u 3a1aun OUOTEXHOJIIOTHH MHUKPOOPTaHU3MOB, BBE/ICHUE B CUCTEMATHKY
Ucropuss  ucmonb3oBaHUS ~ MUKPOOPTaHHU3MOB. 3aa4n  OMOTEXHOJIOTHH

MUKPOOPraHU3MOB, OCHOBHBIC HaIlpaBJICHU.

(1)I/ISI/IOJ'IOFI/ILIC CKHUC I'pyIIIbl IPOKAPUOT.

2. Merogel  MONYy4YEHHs] ~ MHKPOOPTaHU3MOB-IPOXYLIEHTOB,

MHUKpPOOPTaHU3MOB

METOJIBI

BBenenne B cuUCTEMAaTHMKYy MUKPOOPIaHHU3MOB,

KYJIbTUBUPOBAaHUA

MukpoO1oIOTHYeCKUl METOA MOIYYEHHS MUKPOOPIaHU3MOB-TIIPOAYLIEHTOB - IIOUCK, BBIIEICHUE,
OLICHKa CBOMCTB, BBEJIEHUE MUKPOOPraHU3Ma B KyJIbTYypY.

['eHHO-MHXEHEPHbIE METOABI MOITYYECHUSI MUKPOOPIaHU3MOB-TIPOAYLICHTOB, CEICKIHOHHBIA OTOODP U
CKPUHUHT IIPOAYLIEHTOB.

MeTtozps! 1a00paTOPHOTO M IPOMBILIUICHHOTO KYJIFTUBHPOBAHUSI MUKPOOPTaHU3MOB.
3. llpunoxkeHus: OMOTEXHOJIOTHY MUKPOOPTaHU3MOB. MUKpOOHast OMOIHEPreTHKA.

BuorexHonoTNs MUKPOOPTraHU3MOB B MEJMIIMHE. AHTUOMOTHKY, MPOOUOTUKH, BAKIIUHBI, BUTAMHHEI,
pexkoMOMHAHTHBIC (DEPMEHTHI M TOPMOHBI.

buorexHOMOTHS IPOAYKTOB TUTAHUS.

buonecrumuapl, 6nodyHruIuabs1, OMOTepOUIIIBI i OMOYI00PECHHUS.
buoxmarnocTrka v OMOWHIUKAIIHS.

Bbuonerpanamnus oTxonos.

buoruapomeramnyprus.

MuxkpobHas OMosHepreTuKa.

Buotexnonorus 3xcTpeMouIIoB.

buoTrexHOIOTHS BUPYCHBIX YaCTHII.

4. HanpaBneHI/m n 3aJa4u OMOTEXHOJIOTUH 9YKapUuoT. CTBOJIOBEIC U TKaHeCHGHI/I(i)I/ILIeCKI/Ie KJICTKH.
MeTomasl BBIJICTICHUS U KYJBTUBHUPOBAHUS 3YKAPUOTUICCKUX KIICTOK.



Hcropus ucnonb3oBaHUS KJIETOUYHBIX KyiabTyp. OCHOBHBIE HAIPaBICHUS W 3a7a4dl OMOTEXHOJIOTHH
9ykapuoT. CTBOJNIOBbIE (IUTFOPUTIOTEHTHBIC, MYJIBTHIIOTCHTHBIC, TIOJIUIIOTEHTHBIC YHUIIOTEHTHBIE) U
TKaHEeCTICIIM(PUICCKUE KICTKH, KiIacCUUKaIus, (U3N0IOTHIECKHe O0COOCHHOCTH. buomorndeckoe
opyxue. buoreppopusMm. MeTospl BbIIETICHUS KIIETOK — OMONTATHBIC, IEPBUYHbBIE, CYCTICH3HOHHbBIE
KYJIBTYPBI KJIETOK. MeTobl 1a00paTopHOTO ¥ MPOMBINIIICHHOTO KYJIIETUBUPOBAHUS 3YKAPHUOTUIECKUX
KIIETOK. bruopekTopsl, nepdy3noHHbIE CUCTEMbI, aBTOMATH3AIHsI IPOMBIIICHHOTO BHIPAIIIUBAHHUS.

5. IIponyKThl KIJIETOYHBIX TEXHOJIOTMH. BHIbl I€HETHUYECKOrO PENAKTUPOBAHUS 3YKapHOTUYECKON
KJIETKH.

[TpoayKTHI KIETOUYHBIX TEXHOJIOTHIA.

Bakuunel, anTHTeNna, 6eKu, PepMeHTHI, U UX MPUMEHEHHE. | CHHO-WH)KEHEPHBIE METO/IbI TIOTYYSHHS
MHUKpPOOPTaHW3MOB-TIPOAYLICHTOB, CEJIEKIIMOHHBIN 0TOOP U CKPUHHUHT MPOYLIEHTOB.

Buppl reHeTHYecKoro peaaKTUPOBAaHUS DYKApUOTHUECKOH KieTku (Tpancdopmanus, TpaHchekuus,
Tpancaykiwms). [IpenmymecTBa U Hemoctatku HambOosee ynorpebnsiembix meronoB: CRISPRcas9,
TALEN, ZFN.

bruoMenuiuHCKUEe TEXHOJIOTHH, NMPUMEHEHHWEe B MeaunuHe. JledeHne paka MOnu(pHUIMPOBAHHBIMHU
kietkamu Ha ipuMepe CAR-T, neyeHne reHeTHUECKUX MaTONIOTHM.

6. MeTojipl paboThI C TEHETUYECKUMHU
rocnenoBarenbHOCTSIMH in silica. [IpoBepka reHeTnyeckux nocienaoBarebHoCTel MeToaoM [111P.

MeTtoasl pabOThI ¢ TEHETUYECKUMU IOCIe0BaTeIbHOCTSIME in silica (mombop mpaiiMepoB, Mecra
WHCEepINH), onpeaenenue BapuantoB SNP metonom I1LIP.

[IpoBepka renernueckux mocinegoBarenbHocTeil, MetogoM [P, cexkBeHnpoBanueM (KanuuisipHOE
cexBenupoBanue o Cenrepy, NGS, single-cell-sequensing). O6paboTka MOIyYeHHBIX TPOUYTCHHUH,
pabora c OubIuoTeKamu.

7. Wcmonp3oBaHWE KIETOYHBIX TECT-CUCTEM B (apmakoigoruu u Oumomenunuue. llocraHoBka
JKCTIEpUMEHTa. MeTOIbl ONTHYECKOTO HAOIOICHUSI.

Vcnonp30BaHNE KIETOUHBIX TECT-CUCTEM B (apMakojgoruu u OuomenuuuHe. [IBymepHble H
TpPEXMEpHBIE KIIETOYHbIC MOJIENH (KO-KyIbTHBUPOBAHUE, C(PepPOMIbI, OPraHOUIbI, OPTaHOTUITHIECCKHE
KyneTyphl). CkpuHuroBbie (BobkuBaeMocTb, MTT, LD50) u cnenuduueckne METOABI OIEHKH
BIMSHUS (DapMaKOJIOTHYECKUX BEUICCTB (KMHETHKA BO3ICHCTBHS, (DU3MOIIOTHYECKAsl aKTHBHOCTD,
OLICHKA aKTMBHOCTHU CUTHAJIbHBIX KaCKa/l0B).

[TocranoBka skcriepuMeHTa. Buabl 3KCOEPUMEHTOB, IW3aldH 3KCIEPUMEHTA, BUIbl KOHTPOJIEH,
pabounii )KypHaj, OTYET O MPOBEICHHOM UCCIICOBAaHUH, CTAaHIAPTHBINM POTOKOJ IKCIIEPUMEHTA.
MeToabl  ONTHYECKOTO  HAOMIOACHUS. MHMKpOCKONUS  (BHIBl MHUKPOCKOIHMH, IPOIBUHYTAS
MHKPOCKOIHS, MUKPOCKOIIHSI BEICOKOTO Pa3peLIeHus ), KOJTOPHUMETPHS, CHEKTPOMETPHS.

8. @uxcarus 6Gnosnornueckoro marepuana. iMmyHoguryopecieHTHbIE 1 MMMYHO(EpMETHBIE METOIBI.
OnTureHeTUKa U MATY-KIAMII.

dukcanusi OHMOIOTUYECKOTO MaTepuana, 3ajiMBKa, pe3Ka, Ma30K, HMMYHO(]IyOopeClIeHTHbIE METO/BI,
UMMYHOpEpPMEHTHBIE METOIBI, paguoasTorpadus, ELISA, BuTanbsHOE OKpaliMBaHue KIETOK.

OnroreHeTnka M IATY-KIEMII, 3J1eKTpodopes, Ko-MMMyHonpeuunuranus. In situ rubpuausanus,
ruOpunomsl, FISH.

9. HpaBOBBIC U OTUYCCKHUEC ACIICKTHI. HepCHCKTI/IBBI pa3sBUTHA.

HpaBOBBIe M DTUYCCKHUE ACIEKTHl KJICTOYHBIX TEXHOJIOTHH B MCIHNINHE U OMOTEXHOJIOTHH.
HCpCHeKTI/IBBI Pa3BUTUA KIICTOYHBIX TEXHOJIOTHA. BI/IOHpI/IHTI/IHl". buorexnomorus MOJIy4YCHUS MACaA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)



VY4eOHBIH KiTacc ¢ MPOEKTOPOM M KOMITLIOTEPOM. YUueOHas 1adopaTropusi, OCHAIEHHAs! I TPOBEICHUS
MHUKPOOHOIOTHYECKUX UCCICIOBAHUI ONTHYSCKIM OJIOKOM U CTEPUIIEHBIMU KOMHATaMH.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Beenenue B knetounyto ouonoruto [Tekcr] : yuebnuk mms By3oB / HO. C. YennoB .— 4-e u3j.,
nepepad. u gor. — M. : Akagemknura, 2005 .— 495 c.

2. ®usnonorus uenoseka [Tekcr] : B 3 T. = Human Physiology : [yueOnuk mist By30B] / mox pen. P.
[munra, I'. Tesca ; mep. ¢ aurmn. H. H. Anunosa [u np.] ; nox pexn. I1. I. Koctioka .— 3-e uzg. — M. :
Mup, 2012 — T. 1. - 2012. - 323 c.

3. ®usuonorus yenoseka [Tekcr] : B 3 . = Human Physiology : [y4e6HuK m1st By30B] / mox pen. P.
mmuara, I Tesca ; mep. ¢ anmn. H. H. Anmunosa [u ap.] ; mox pexn. I1. I. Koctioka .— 3- e m3n. — M. :
Mup, 2012 — T. 2.-2012. - 314 c.

4. ®usnonorus uenoseka [Tekcr] : B 3 T. = Human Physiology : [yueOnuk mist By30B] / mox pen. P.

[munra, I'. Tesca ; mep. ¢ aurmi. H. H. Anunosa [u np.] ; nox pen. I1. I. Koctioka .— 3-e uzg. — M. :
Mup, 2012 — T. 3. - 2012. - 228 c.

JomnonHurenbsHas auTeparypa

1. Monekynsipuast 6uonorust kietku [Tekcr] : B 3 1. T. 3 : [yueOnuk ans By3oB] / b. Ans6epre [u 1p.] ;
niep. ¢ anm. A. H. /IpsxoHoBo#, A. B. 1006w ; mox pexn. E. C. lunosa [u np.] .— M. ; Uxesck : UH-T
KOMITbIOTEp. ucciegoBanuid, 2013 .— 1052 c.

2. Molecular biology of the cell / B. Alberts, A. Johnson, J. Lewis [et al.] ; with problems by J. Wilson,
T. Hunt. - 6th edition. - New York : Garland science, 2015. - 1342 p.
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

MS Office.
9. MeTonuuecKHe YKa3aHHUs 151 00y4AIOMIMXCS 10 OCBOEHHIO TUCHUILTHHBI (MOTYJIsI)

VYeneniHoe ycBoeHHE MaTepuasa Kypca IpelronaraeT IIOCEIIEHUE JIEKLUH, BBIIOJHEHHE U CAady
nabopaTopHbIX padoT, BIyMYMBOE U3yUYE€HUE PEKOMEHAYEMOH JIUTEPATyphl, CAMOCTOSTEIbHbII TIOUCK B
MHPOPMAMOHHBIX 0a3aX JaHHBIX IO HOBBIM METOJAM M MCCIIC[OBAHUSAM INPHUMEHEHUS KJIETOYHBIX
TEXHOJIOTHI B BOCCTAHOBUTEIBHON M 3aMECTUTEIBHON MEAUIIVHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: CucreMHas ¥ CHHTETHYECKAsT OUOJIOTHs
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
JlenapTaMeHT MOJIEKYISIPHON 1 OUOJIOTHYecKoi Ppu3uku
Kypc: 2
KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 4 (BeceHnui) - JlnddepeHunpoBaHHbIi 3a4eT
PaspaGorunkm:

E.B. [lerepcen, kana. Mell. HayK
T.A. YepHoB



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocoGeH u3yyarb, aHaTHU3UPOBATS,
HCIOJIB30BaTh OMOJIOTMYECKUE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICH HA MAaTEMAaTHYECKUX,
(U3NIECKUX, XUMUYECKHUX, OMOJIOTHUECKUX
3aKOHaX, 3aKOHOMEPHOCTSIX M B3aUMOCBA3IX

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

OIIK-1.3 CnocoOeH omnpenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIBTaTOB

OIIK-6 CriocoOeH dKCITyaTHpOBaTh
TEXHOJIOTUYECKOE 000pYy/I0BaHUE, BHIIOIHATh
TEXHOJIOTHYECKUE ONIepaLUH, YIIPABIATh
OMOTEXHOJIOTUYECKUMH MPOIIECCAMH,
HPOEKTHPOBATH IEMEHTBI TEXHUYECCKUX U
TEXHOJIOTUYECKUX CHCTEM, TEXHUIECKHX
00BEKTOB, TEXHOJIOIMYECKUX MPOIIECCOB
OMOTEXHOJIOTUYECKOTO MTPOM3BOJICTBA HA OCHOBE
NpUMEHEHUsI 0a30BbIX HH)KCHEPHBIX
TEXHOJIOTUYECKUX 3HAHUI

OIIK-6.1 CnocobeH k mpodeCCHOHANBHOW JKCIUTyaTalluu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
Hay4HO-UCCJIEOBATENbCKON TEXHUKH U  COBPEMEHHOI'O
TEXHOJIOTHYECKOe O0OpYyIOBaHMSA JJSl  OCYLICCTBIICHHS

OHOTEXHOJIOTMUYECKHUX IpoueccoB

OIIK-6.2 CriocoOeH K OIleHKE, aHAIM3y W WHTEepPIpeTaIiu
MOJTyYEHHBIX B Pe3yJIbTare OMOTEXHOJIOTHYECKUX MPOLECCOB
JAHHBIX

OIIK-6.3 Bnanmeer HaBbIKAMH TNPOECKTUPOBAHHUS HOBBIX
TEXHOJIOTMYECKUX pelIeHuH JUIS IIOCTaBICHHON
Hay4YHO-TEXHUYECKOU, OMOTEXHOIOTUYECKOH 3a1aun

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

I1IK-1.1 Brnageer QyHIaMeHTaNbHBIMH  MOHSITHIMH,
3aKOHAMU M TEOPHUSIMH COBPEMEHHOW (DU3UKHU M OUOJIOTHH

[IK-1.11 Bnageet npreMaMu 3KCIIEPUMEHTAIBHON paboThI C
KJIETKaMH M KYJIbTypaMH KJIETOK, (PU3MKO-XUMHUYECKHUMHU
METOIaMH  HWCCIICIOBAaHHUsI ~ MaKpOMOJIEKYJ,  METOAaMHU
UCCIICA0BAHUS u aHajnza JKUBBIX CHUCTEM,
MaTeMaTHYeCKUMH MeTolaMu  00palOTKH  pe3yibTaToB
OHMOJIOTHYECKUX HCCIIC/IOBAaHUN, OCHOBAMH OMOWH)KEHEPHH,
HEOOXOAUMBIMHU AJISl CO3JaHUS OMOMH)KEHEPHBIX OOBEKTOB

I[IK-1.3 Bmageer wMeTomamMu HaOMIOAEHHS, OIMCAHUSA,
UJCHTU(DUKAIUH u Hay4HOM Kiaccuukanuu
OHOIIOTHMYECKHUX 00BEKTOB

[IK-1.6 Bmameer HaBbikamMu Oe30macHON pabOTHI ¢
COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYTUM
OMOTEXHOJIIOTHYECKUM 000PYIOBaHUEM

[IK-1.7 3HaeTr ocHOBHBbIC TpaBWiIa TIOBEJCHUS U pabOTHI B
COBpPEMEHHO Hay4HO# 1abopaTopun

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIC B
X0ZIe HayYHO-HUCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOueHMS)

[1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
000CHOBaHMS M JI0Ka3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M MX
pelieHUs] SCHO M TOYHO B TEPMUHAX, MOHITHBIX JUIA
mpoheCCUOHANBHON ayAUTOPUH B MUCHBMEHHOH W YCTHOU

dhopme

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIINHBL «OCHOBBI KJIETOYHBIX TEXHOJIOTHIA» 06yqalomm‘/ica JOJIKCH:

3HAThb:

-OCHOBBIC CBCACHHUA O KIICTOYHBIX TEXHOJIOTUAX, IMPEACTABIIATH cebe MX 3HAYUMOCTh U pa3sBUTUA
OuoNornu u MCIMIMHBI U ICHHOCTh H HCO6XO,Z[I/IMOCTI> (I)yH,I[aMeHHTaJ'H:HLIX HUCCIEIOBAHUM B ATOM

o0Oacry.
yMeThb:

- COOTHOCHTbH OMOTEXHOJOTMYECKYIO 33/1a4y C ITOIXOAaMHU M HHCTPYMEHTapHeM, KOTOpble HEOOXOANMBI

IJId €€ pCUICHU A,

- HNPUMCHATH IMOJYYCHHBIC TCOPCTUYCCKUEC 3HAHUSA O SKCHECPHUMCHTAJIBbHBIX IMOAXOAaX B KJI€TOYHOU
TCXHOJIOTHHU JIA pCHICHUA KOHKPCTHBIX SKCIICPUMCHTAJIBHBIX 3a1a4;
- [1OJI30BaTbCA CBOMMU 3HAHUAMMU JJIs1 PECIICHU Q)yHHaMeHTaHBHBIX U MPUKJIAJHBIX 3a1a4,

BJA€Th:




- HaBbIKAMH OCBOEHUS 00JbIIOT0 00BbeMa HHPOPMALINY;

- HaBBIKAMM CaMOCTOSITEIbHON paboThl B 1aboparopun u MHTepHeTe;

- KYJBTYpO# MOCTAHOBKU M MOJICIUPOBAHUS OMOJIOTHUECKUX 3a/1a4;

- HaBBIKAMH TPAaMOTHOH 0OpaOOTKM pe3yabTaToB OMNbITA M COIMNOCTABICHHS C TEOPETHUECKUMHU
JAHHBIMH;

- IPAaKTUKOM UCCIIEOBaHUS U PELICHUS] TEOPETUUECKUX U NPUKIAIHBIX 3a]1au.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

TCKYI]_[I/Iﬁ KOHTPOJIb COCTOUT B BBIIIOJIHCHUH U CHa4C J'Ia60paTOpHBIX pa60T, OTBCTC HAa KOHTPOJIbHBI
BOINIPOCHI NMCbMEHHBIX U YCTHBIX BOIIPOCOB.

TunuuHbe BOMPOCH 1S TEKYIIETO KOHTPOJIS YCIICBAEMOCTH:

OO0r11ast XapaKTepHCTUKA U BH/IbI CTBOJIOBBIX KIICTOK

[ToydeHre CTBOJIOBBIX KIIETOK

[Iprmenenue kneTounbix TexHosoruii B XXI Beke

KiteTounnie TEXHOIOTHH B MEAULIVHE

[TepcrieKTUBBI pa3BUTHS U STHYSCKUE POOIEMbI KIIETOUHBIX TEXHOJIOTHI B MEAMIIUHE
Buonectuninapl, OnodyHrutmIbr, 6norepOuIUabl 1 OHOYI00peHUsI.

MukpoOHas OMosHepreTuka

broTexHOMOrus SKCTPEMOPHIIOB.

BroTeXHOIOTUS] BUPYCHBIX YaCTHUI]

CTBOJIOBBIC (HJI}OpI/IHOTeHTHBIC, MYJIBTUIIOTCHTHBIC, IOJIUIIOTCHTHBIC yHI/IHOTeHTHBIe) n
TKaHC CHCHI/I(i)I/I‘lGCKI/Ie

KIIETKH, Kiaccuukanus, GU3noI0ruieckue 0Co0EHHOCTH.

MeTo/bl BbIIEICHUS KIETOK — OMONTATHBIE, IEPBUYHBIC, CYCIICH3HOHHBIE KYJIBTYPbI KJIETOK.

MerTozpl 1a00paTOPHOTO M MPOMBILUIEHHOTO KYJIETHBHPOBAHUS 3YKAPUOTUYECKUX KIIETOK.
Buopekropsl, nepdy3noHHbIE CHCTEMBI, aBTOMAaTHU3aLUs TIPOMBIIUIEHHOTO BhIPAILIUBAHMSL.

[IpomyKTBI KIETOYHBIX TEXHOJIOTHHA.

Bakuunsl, anturena, 6ei1ku, GepMeHTHl, 1 UX IPUMeHEHHUe. | eHHO-NHKEeHEepHbIe

METOAbl  TIONYYEHUS MHUKPOOPIaHW3MOB-TIPOAYLICHTOB, CEJEKIUOHHBIA OTOOP M  CKPUHUHT
MPOIYLICHTOB.

Buapl reHeTHYecKoro pefakTHpOBAaHUS JYKAPHOTHUECKOW KIETKH (TpaHchopMmanus, TpaHc(eKIus,
TPAHCIYKIIHS).

[IpeumymectBa u HemocTarku Hanboee ynorpebmsiemsrx metonoB: CRISPRcas9, TALEN, ZFN.
buomennuuHCcKkre TEXHOJOTMM, NpUMEHeHHe B MeauuuHe. JleueHnwe paka Moan(UUIMPOBAHHBIMH
kietkamu Ha ipuMepe CAR-T, neueHne reHeTHUECKUX MATONIOTHM.

Mertonsl paboThl C TEHETHYECKMMH TOcienoBarebHOCTAMU in silica (mombop mpaiiMepoB, mecrta
uHCepUuH), onpenenenue sapuantos SNP merogom TP

[IpoBepka renermueckux mnocienoBarenbHocTeld, meronom IILIP, cexBenupoBanueMm (KammuIsipHOE
cexkBeHupoBanue 1no Cenrepy, NGS, single-cell-sequensing) O0paboTka MHOIXY4YEHHBIX HPOYTCHHUH,
pabora ¢ OubIMOTEKaAMH.

Vcnonp3oBaHNe KIIETOYHBIX TeCcT-CHCTeM B (hapmakosornu u OuoMenuiuse. JIByMepHble W
TPEXMEPHBIE KIETOUHBIE MOAETH (KO-KyJIbTUBHUPOBaHHE, CEpOUIIbI, OPTaHOUbI, OPTaHOTUIIMYECKUE
KynbsTyphl). CkpunuroBsie (BeixkuBaeMoctb, MTT, LD50) u cnienuduueckrne METObI OIIEHKH BIUSHHUS
(hapMakoIOrMYecKux BEIIEeCTB (KMHETHKA BO3ACHCTBUS, (U3MOJIOTHYECKAsi aKTUBHOCTb, OLCHKA
aKTHBHOCTHU CHUTHAJIbHBIX KaCKaJl0B).

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[Tpumeps! Bompocos Kk audepeHITnpOBaHHOMY 3a4eTy:
1.TeopeTnueckrue U METOAUYECKUE MOAXOJbI KYTbTUBUPOBAHUS KIETOK.
2. Vcnonb30BaHUE KIETOYHBIX TUHUNA B 3aMECTUTEIBHOU KIETOUHOU TEpaIuu.

3. MexaHu3Mbl KI€TOYHON Iu(PepeHINPOBKY, MATUTHU3ANY, KAaHLIEPOTeHe3a, IPOrpaMMHUPOBAHHOM
CMEPTH KJIETOK.



4. CTBOJIOBBIC KJIETKH Pa3UYHON MPUPOJILI M HAMPABICHHOCTH B OPTaHU3ME U MPH KyJIbTHUBUPOBAHUU
1n vitro.

5. Kneroynble TEXHONOTHH B TEpaMU Pa3IUYHBIX MATOJIOTHUH: Teparus KOXKHOTO TIOKPOBA; Teparus
CEPIICYHOCOCYUCTON CUCTEMBI; Ne()eKThl KOCTHON W XPAIIEBON TKaHEH; Teparus xKeje3 BHyTPEeHHEH
CEKpelnHy.

Kpurepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI CTYACHTY, I[TOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.
Onenka omamuHo (8 6auioB) - BBICTaBIAETCS CTYIEHTY, IIOKa3aBLIEMy BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3aJlad, NPaBUIBHOE 00OCHOBAHHE MPUHATBHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopouio (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YECHHBIC 3HAHHWSA Ha NPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepHall, TPAMOTHO H
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka xopomo (5 0aiIoB) - BBICTABISETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTh IOJyYeHHbIe 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbILIOE KOJTUYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpuUTeNbHO (4 Oajna) - BBICTABISIETCS CTYAEHTY, IOKaszaBlleMy (parMEeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieiibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIC 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
Onenka ynoieTBoputTenbHO (3 Oanna) - BBICTABISIETCS CTYAEHTY, IOKaszaBlleMy (parMeHTapHBII,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jeslaMH y4eOHOW MporpaMmbl, HEOOXOANMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSIET MOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEeYIOBIETBOPUTEIBLHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBINA HE 3HAeT OoblIeii yacTu
OCHOBHOTO COJEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmUOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPHUHIUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABIAETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (GOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3ajay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBenenun auddepeHurpoBaHHOro 3auera oOydaromemycsi npepocrasmsercs 40 MUHYT Ha
noarotoBky. Ompoc oOydaromierocst mo OuieTy He JOJDKEH IMPEBBINIaTh OJHOTO AaCTPOHOMHYECKOIO
yaca.



