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AHHOTANMA

Kypc HampaBieH Ha OCBOEHHE CTyJACHTaMH Oa30BbIX 3HAHMH O MOJEKYSPHBIX MEXaHM3MaX KJIETOYHOM
pelenuuy, Iepefadyd CUrHaja M Peryjsiqud 3TUX MPOLECCOB; MPUOOPETEHHWE TEOPETUYECKUX 3HAHUK O
MeMOpaHHOM U IIUTOILUIA3MEHHO-SAEPHOM TPAHCIIOPTE MAKPOMOJIEKYI.

PaccmarpuBaroTcs cienyronue TeMb:
Ctpoenue 1 pyHKIMU JTUTaH/I-yIPaBIAEMbIX HOHHBIX KaHAJIOB (MOHOTPOIHBIE PELETITOPHI).

G-6enok ceszannble penentopel (GPCRs): ux crpoenme, perynsims. CUTHaJIbHBIE IyTH, 3allyCKacMble
GPCRs.

TuposuH-krHA3HBIE penenTopbl. CepUH-TPEOHNH-KHHA3HBIE PEIETOPHL.
[uroxuHOBBIE penenTopsl epBoro u Broporo turnoB (JAK/STAT penentopsr).
WHTErprHOBBIEC PEIICNITOPHI, X JIMTAHABl U CUTHAJIBHBIC Ty TH.

Toll- u Nod-nogo6Hble perenTopsl.

UmmynornoOynun-nonoOusie peuentopsl (TCR, BCR, NKG2D, KIR), ux poibp B peakuusix aganTUBHOTO
UMMYHHTETA.

Peuentopel TNF cymnepcemeiicTsa.

Notch penenTopsl, UX poJib B aHTHOTEHE3E.

SnepHble (BHYTPUKIIETOYHBIE) PELIENTOPHI Ha IPUMEPE SCTPOTCHOBOTO ¥ TECTOCTEPOHOBOTO PELIETITOPOB.
NO/cGMP curHanbHBIN Kackaj, ero poiib B COKPAICHUH 718 JKOMBIIICYHBIX KIETOK.

Perymsiiust knerounoro oreeta Ha noBpexxaeHus JJHK. Kinetounsnii UK U «TOYKH TTPOBEPKU».

Perynsimust  knmetodHoro orBeTa Ha okuciurTenbHbIM cTpecc. Nrf2-Keapl-ARE cucrema, e€ poms B
MOJUIEPKAHUU PEIOKC-TTOTEHIIAANA KIETKH.

Perynsiuust kineTouHoro orBera Ha HeaocTarok kuciopona. HIFla-omocpenyemslili CUTHANBHBIA MYyTh U €rO
BJIMSHUE Ha META00JIN3M KIIETKH.

KnarpuH-3aBuCHMBIHi 1 padT-3aBUCHMBIE TUIIBI 3HAOLMTO3a. MaKpOIMMHOLUTO3 U (harouuTo3.
CoptuHr, 00paTHbIM TpaHCTIOPT (pPeCallkIMHT) U CO3peBaHKe Be3UKyIl. benkn MemOpaHHOTO TpaHcHopTa.

[{uronna3sMeHHO-IepHBII TpaHCHOPT OENKOB, KOMIUIEKC OEJIKOB SIEPHOW MOpPHI, POJIb HMIIOPTHHOB H
HKCIIOPTUHOB B IIEPEHOCE OEJIKOB.

1. leau u 3apauu

eap AUCUMNIMHBI

. MOHUMaHUE MEXaHM3MOB KIICTOYHOM peleNyy, IepeJadd CUTHalld, W BHYTPHKICTOYHOOTO
TPAHCIIOPTa MAaKPOMOJIEKYII.

3agauu AU CHUIIHHBI

*  OCBOGHHE CTyAE€HTaMU O0a30BbIX 3HAHMH O MOJEKYJSPHBIX MEXaHU3Max KJIETOYHOW PpeIeIIHH,
Mepelaul CUTHAJIA ¥ PETYISIIIUY 3TUX NPOLIECCOB;

*  NpHOOpETEHHE TCOPETHYECKMX 3HAHMN O MEMOpPAHHOM M LUTOILIa3MEHHO-SJICPHOM TPAaHCHOPTE
MaKpOMOJIEKYJI.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,

OIIK-1 Cnocoben u3yHarb, aHalIMSHPOBATE, MMPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTHI U OLICHKHA

HCIIOJIB30BATh OMOJOIHYECKIE O0OBEKTEI U
MPOIECCHI, OCHOBBIBAsICh HA MATEMATHYCCKHX,
(PUBNIECKUX, XUMUYECKHX, OMOJIOTHUECKUX
3aKOHAX, 3aKOHOMEPHOCTSAX U B3aUMOCBSI3AX

OIIK-1.1 CrocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLCHUs

OIIK-1.3 CnocobeH ompeaensTh TpaHHIlbl MPUMEHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
OIIK-2 CriocoGeH HCIOIb30BaTh coOBpeMeHHbIe |001acTu (chepe) npodeccroHaIbHOM NeATENLHOCTH




MH(OPMAIMOHHBIE TEXHOJIOTHU H
HporpaMMHBIE CPEICTBA MIPU PELICHHUH 32124
npodecCHOHAIBHON IS TeIBHOCTH, COOITIOas
TpeboBaHusg HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATb YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W MNPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 00IacTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS MHPOPMALMOHHOU
0e30macHOCTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (MJIIH)
TEXHOJIOTMYECKOH MH(OPMAIIUY ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKJIAJHBIX 3329

OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a MHGOpMalH{ MpH PELICHUN
3a7a4 npodeccHoHaIBHOM IesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJOorHueckod wuHpopManmuu B OONACTH
npo¢ecCHOHANBHON e TeNbHOCTH

OIlK-4.4 Bnageer HaBbIKaMU pabOTHl C KOMIBIOTEPOM H
KOMITBIOTEPHBIMU CETAMU C LIEJIBIO MOMyYEHUsI, XpaHEHUS U

00pabOTKM HAy4YHOW (TEXHUYECKOW, TEXHOJIOTHUYECKOM)
uHpopMannun
OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,

oubnuorpaduyeckue mepeyHr u 0030pbl WHPOPMALIUU B
oOmactu cBoeit mpodeCcCHOHAIBHON NeITeTbHOCTH

OIIK-6 CriocoOeH dKCITyaTHpOBaTh
TEXHOJIOTUYECKOe 000pYy/I0BaHUE, BHITIOIHATH
TEXHOJIOTHYECKUE OIIepaLUH, YIIPABIATh
OMOTEXHOJIOTUYECKUMH MPOIIECCAMH,
HPOEKTHPOBATH IEMEHTHI TEXHUYECCKUX U
TEXHOJIOTUYECKUX CHCTEM, TEXHUIECKHX
00BEKTOB, TEXHOJIOTHYECKUX MPOIIECCOB

OMOTEXHOJIOTUYECKOTO IMpOM3BOACTBA HA OCHOBC

MIPUMCHCHUA 0a30BEBIX HWHXCHCPHBIX U
TEXHOJIOTUYSCKUX 3HAHUI

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

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Brnageer QyHIaMeHTaNbHBIMH  MOHSITHIMH,
3aKOHAMU M TEOPHUSIMH COBPEMEHHOU (DU3UKU U OUOJIOTHH

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsuiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlIeHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYHCIHUTENHHOU
CIIO)KHOCTH  HCIIONb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI O JUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIIMHBI 00y4alOIINecs JOIKHbBI

3HATb.

° (bYHZ[aMeHTaJ'ILHLIe MOHATUA W AaCIICKTbI, CBA3aHHBIC CO CTPOCHHUCM U (1)YHKLII/IOHI/Ip0BaHI/I€M

peLenTopos;

* MEXaHM3MBbI PETYJSIUH PadOThl PELETITOPOB U MEPEelaun CUTHAJIA B KIIETKE;

* 0COOEHHOCTH HJIOLINTO3a, BHYTPUKIETOYHOTO COPTUHTAa MEMOPaH U MaKpOMOJIEKYJISIPHBIX TPY30B;

* MEXaHHM3MBbI HIUTOILIA3MEHHO-JEPHOTO TPAHCIIOPTA OEJIKOB;

* IEpCIEKTUBBI UCCIENIOBAHUN PELENTOPOB, CUTHAJIBHBIX KACKAaJOB U MEXaHU3MOB BHYTPHKJIETOYHOI'O
TPaHCIIOPTa MaKPOMOJIEKY AJI1 MEAULIMHEI.

YMETB:




*  OPHEHTHPOBATHCS B MOJICKYJISPHBIX MEXaHHM3MaX KJICTOYHOW peleNIHy, Mepeiadyd CUrHaia, u
BHYTPHUKJICTOYHOTO TPAHCIIOPTa MaKPOMOJIEKYJT;

*  ONepHpOBaTh MONYYCHHBIMH 3HAHUSAMH U TIOHSATUSMH B Oymymied Hay4HO-HCCIIEIOBATEIbCKOW
pabore;

*  OLCHMBATH BIUSHHUE OMOJIOTMYECKH aKTHBHBIX MOJIEKYJ Ha (DyHKIMOHAILHOE COCTOSIHUE KIIETKU
(BiMsiHME Ha MEMOpaHHbBIM NOTEHIWAN KJIETKH, HM3MEHEHHMs B MeTabolu3Me W IOABMKHOCTH,
IKCIIPECCHS LIEIEBIX TCHOB, 3aIyCK aIloInTo3a).

BIIAJICTh!

*  MOJICKYJISIPHO-OMOJIOTMYECKOW TEPMHUHOJIOTHEH, CBI3aHHOM C acleKTaMM KIICTOYHOH pelenuud u
BHYTPUKJIETOYHOTO TPAHCIIOPTAa MAKPOMOJIEKYT;

* HaBBIKAMU OCBOCHHMs OOJNBIIOTO oObeMa MH(OpMALWKU M MOHMMAaHHs OMOJIOTHYECKUX IMPOILECCOB,
CBSI3aHHBIX C Mepeayeil CUrHaia ¥ TPAHCIIOPTOM MaKpOMOJIEKY/ B 9YKapHOTHYECKUX KIETKaX;

* HaBBIKAMH CaMOCTOSTEIBHOM PadOTHI U OCBOCHUS HOBBIX 3HAHHH.

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

4.1. Pa3znenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM YU€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 VY4acTHUKY Tiepeaayd BHYTPHUKIETOYHBIX ) )
CHTHAJIOB
2 Jlurann-ynpasisiemMble HOHHBIE KaHAJIBI 2 1
3 G-6enox CBsI3aHHBIC perenTops ) 1
(GPCRs), ux cTpoeHue peryasaus
4 Tupo3uH-KrHA3HBIE PELenTopHl, ) )
CepuH-TpEOHNH-KHHA3HBIE PEIETITOPHI
5 [{uTokMHOBBIE u MHTETPHHOBbIC ) 1
peLenTopsl
6 Toll- u Nod-nogo6Hble perentopsl 2 1
7 HNmmyHOTII00YIMH-110100HBIE PELENTOPHI 2 1
8 Penentoper TNF cynepcemeiicTsa 2 1
9 Notch penentopsr 2 1
SAnepHsbie (BHYTPHKJIETOUHBIC)
10 |penentopel. NO/cGMP  curHanbHbIN 2 2
Kackaj
Perymammst  KJIeTOYHOTrOo  OTBETa  Ha
11 2 1
noBpexaenus JJTHK
Perynsimust  kimeTouHoro  oTBeTa  Ha
12 OKHCIIUTENbHbI  cTpecc.  Perymsanus ) |
KJIETOYHOTO OTBETa HAa  HEJOCTaTOK
KHCJIOpOAa
13 |DumonuTo3, ero OMoJIOrHYECcKas poib 2
14 CopruHr, o0OparHbIi TpaHCIIOPT )
(pecallkIMHT) U CO3PEBaHMUE BE3UKYJI
15 HuTorna3sMeHHO-epHBIA  TPaHCIOPT )
OenkoB
Nroro gacos 30 15
[loaroroska k sK3aMeHy 0 gac.




OO01mas TpynoEMKOCTh

45 ygac., 1 3au.ex.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 8 (Becennuit)

1. YyacTHUMKM Ilepefady BHyTPUKIIETOUHBIX CUTHAJIOB

VY4YacTHUKM Iepefaud BHYTPHUKICTOYHBIX CHUTHAJOB: pEUENTOphl, agantepHble Oenku, G-Oenkw,
BTOpHYHBIE MecceHkephl, [ Tda3pl, KHWHA3bI, AKTUBATOPbl M KO-aKTHBAaTOPHI TPaHCKPHIILIUH.
I'Tda3zsl, pakTopel oOMeHa ryaHnHOBBIX HyKIeoTH10B (GEF) u akTuBaropsl ruipoin3a ryaHuHOBBIX
nykieotunioB (GAP) u3 cemeiictBa G-0enkoB, MX poib B Iepelaye CUTHAIOB U PETYJISILHUU
CUTHAJIbHBIX ITyTEH.

2. Jluranz-ymnpasisieMble HOHHbIE KaHAJIbI

Jlurana-ynpasiseMble MOHHBbIE KaHalbl (MOHOTPOIHBIE penentopsl). KaTMOHHBIE W aHUOHHBIC
LUC-TIETJIEBbIE PELENTOPbI, INIyTaMaTHbIE HOHOTPOIIHbIE perentopbl. CTpoeHHe, pacpoCTpaHEHUE B
opranusme, PyHKIUH U PEryJsusl.

3. G-6enok ceszanuble perentopsl (GPCRSs), nx crpoenune peryasus

G-6enok  cBszannbie penentopsl  (GPCRs), wx crpoenme perymsnus. CHUTHaIbHBIE TYTH,
3amyckaemble GPCRs: PI3K-Akt, AC-PKA, PLC- u Rho-GEF-3aBucumbie mytu. Wnt u sonic
hedgehog (SHH) curnanbhbie myTH. Perientopsl kK XeMOKHHAM W TIPOCTOTIIAHIHHAM.

4. Tupo3uH-KHHa3HbIe peLenTopbl, CepuH-TPEOHUH-KMHA3HbIE PELIENITOPBI

Tupo3uH-KMHA3HBIE pelenTopsl, ux cTpoenue u perymsinus. Grb2-Sos-Ras-MAPK curnanbblit
nyTh. PI3K-Akt-mTOR curnanensiii myte. Poms TORC B perymsnuu cunTe3a Oeska U KIETOYHOTO
MeTabonuzma.

CepuH-TpeoHHH-KHHa3HbIe petentopsl (peuentopsl kK TGFP): ctpoenue, perymsnus, KAHOHUYECKUE
1 HEKAaHOHUUYECKUE CUTHAJIbHBIE IIyTH.

5. IIUTOKMHOBBIE U UHTETPUHOBBIE PELICITOPEI

HuTtokuHoBwle penentopbl nepBoro u Broporo TumoB (JAK/STAT penenrtopsl), WX CTpPOCHHE,
peryssinus 1 6MoIoruIecKas MIaCTUIHOCTD.

UnTerpuHoBbie peunenTopsl, MX JUTaHAbl W CUTHaJbHble NyTH. (DeHoMeH JByHampaBieHHON
nepeadn CUruana. Posib B KIIETOYHOM are3uu.

6. Toll- u Nod-iooOHbIE penenTopbl

Toll- m Nod-nogoOHBIE pelenTopbl, WX POJb B pPACMO3HABAHWU KOHCEPBATHUBHBIX CTPYKTYP
MHUKPOOPTaHU3MOB.

7. UMMyHOTI00yTUH-110000HBIE PELEITOPEI

UmmynornoOynun-nonoOusie peuentopel (TCR, BCR, NKG2D, KIR), ux ponp B peakumsx
alaliTUBHOTO HMMYHHTETA.

8. Penenrropst TNF cymepcemeiicTa

Peuentoper TNF cynepcemeiictBa, ux BHyTpukierounsie nomeHsl (TRAF, FADD, TRADD) u
CUTHAJIbHBIC ITyTH.



9. Notch penenrropsi

TpancmeMOpaHHbIe perenTophl cemeiictBa Notch, UX CTpyKTypa U poiib B aHTHOTEHE3€, PETyIsIIu
T epeHIMPOBKHN U PO Eepau KIECTOK.

10. Snepubie (BHyTpHKIeTOUHEIE) perienTopbl. NO/cGMP curHanbpHBIN Kackas

SAnepuble (BHYTPHKJIETOYHBIE) PELENTOPHl HAa MPUMEPE ACTPOTEHOBOTO M TECTOCTEPOHOBOTO
pELenTopoB.
NO/cGMP curHanbHBIN Kackaj, ero poiib B COKPAIEHUH 718 JKOMBIIICYHBIX KIETOK.

11. Perymsmus kinerouHoro orseTa Ha noBpexaenus JJHK

Perymsimust kinerounoro oreera Ha noBpexaeaus JJHK. Kirerounsiii nmuki u «roukn npoepku» (Gl u
G2). DDR kuHa3bl, peryaupyomme rmoOalbHbIi KIeTOUHbI oTBeT Ha moBpexaeHus IHK. Ponb
p53.

12. PCFYHSII_II/IH KJI€TOYHOI0 OTBETAa HAa OKHCIUTCILHBIN cTpecCC. PerJ'ISILII/IH KJICTOYHOI'O OTBCTA Ha
HEAOCTATOK KHUCJIOpOJa

Perynsimust knmetodnoro orBeTa Ha okuciuTenbHbIM cTpecc. Nrf2-Keapl-ARE cucrema, e€ ponb B
MOAJICPAKAHUU PEIOKC-TIOTEHIIMANA KIETKH.

Perynsiuust kierouHoro oreera Ha HenocTarok kuciaopoaa. HIFla-onocpenyemslid CUTHANBHBIA Ty Th
M €T0 BIUSHHE Ha META0O0IN3M KIETKH.

13. DumonuTo3, ero OUOJIOrHYECKask poib

DHOIUTO3, ero Ouonornveckast posib. KiarpuH-3aBUCUMBIN U padT-3aBUCUMBIC THITHI SHIOIUTO3A.
MakponuHOIUTO3 U (ParomuTos.

14. CoptuHr, 00paTHBII TpaHCIIOPT (PECAMKIIMHT) U CO3PEBaHUE BE3UKYII

CoptuHr, 0OpaTHBIA TpPAaHCIOPT (PECAWKIWMHT) W CO3PEBaHHME BE3WKYN. benku MeMOpaHHOTO
TpaHcropra: kiarpuH, auHamuH, SNARE, Rab-I'T®azs;, ESCRT xommiekc, H+-AT®daza.
W3Mmenenne u poib JIMIHIHOTO COCTaBa BE3WKYJ B Tpoliecce co3peBaHus. llo3mHue BE3WKYIbI:
MYJIBTUBE3UKYIISIPHBIC TelbIa U TH30COMBI. Ponb mu3zocom B ayrodaruu. Turer ayTodaruu.

15. IuTora3MeHHO-IepHBINA TPAHCTIOPT OEIKOB

[{uronna3sMeHHO-IepHBII TPAHCIIOPT OETKOB, KOMIUIEKC OEJIKOB SICPHOM MOPHI, POJIb UMIIOPTHHOB
1 SKCIIOPTUHOB B TIEpeHOCE OEIIKOB.

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

CrannapTHas yueOHas ayIUTOpHs, OCHAIIEHHAs MyJIbTUMEUIHBIM 000pyI0BaHUEM.
6.IlepeyeHnb pexoMeHYeMOM JIMTEPATYPHI

OcHoBHas nuTeparypa
1. Monexynsapuas 6uomnorus kietku [Teker] : B 3 T. T. 3 : [yueOnuk mns By3oB] / b. Ansbeprc [u ap.] ;
niep. ¢ anr1. A. H. JIpsikonoBoii, A. B. JIro0sr ; iox pen. E. C. Illunosa [u ap.] .— M. ; Mxkesck : UH-T
KOMITBIOTEp. McciieqoBanni, 2013 .— 1052 c.
2. Monekynsipaas ouonorust kinetku [Texcr] : B 3 1. T. 2 : [yueOnuk ans By30B] / b. Ans6epre [u 1p.] ;
nep. ¢ anr1. A. H. IpsskonoBoii, A. B. {100w1 ; ox pen. E. H. borauesoii, U. H. Illarckoro .— M. ;
WNxesck : UH-T komnbioTep. uccnenoanumii, 2013 .— 992 c.
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8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha neKumMoHHBIX 3aHSATHAX UCTIOJIB3YIOTCS MYJIBTHMEANHHBIC TEXHOIOTUH, BKITFOYAsk IEMOHCTPAIIHIO
npe3enranuii B PowerPoint.

BeinonHeHne caMocTosTenbHOM padoThl O 3aJaHHOH MPENoJaBaTeIeM TeME OCYILECTBISETCS B
nporpammax MS Office.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, OJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIMM IMOHITHUHHBIM
armaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare m3yueHus NUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIEC OIpENeTeHHs AUCIUILINHBI,
YMETh IPUMEHSATH TOyYCHHBIC 3HAHUS JIJISl PEIICHUS pa3InIHBIX 3a/1ad.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HANPSHKEHHOW CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAgaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MOHMMAaHUS M3yd4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYIHEHUN W3yYCHUS OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CniocobeH u3yyarb, aHaJIU3UPOBATH,
UCTIONIb30BaTh OMOJIOTMYECKHE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICh HA MATEMATHYECKUX,
bU3NUECKUX, XUMUIECKHUX, OMOJIOTMYECKIX
3aKOHAX, 3aKOHOMEPHOCTSIX U B3aUMOCBSI3SX

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuaTb IIyTH €€ PEeLCHUs

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CnocobeH uconbp30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTUU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHET B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W TNPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 00IacTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS HMHPOPMALMOHHOU
0e30MmacHOCTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00paboTKy HayYHO-TEXHUYECKOHN U (HJITH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3329

OIIK-4.1 Brnageer weTromaMM Hay4HOrO TIOMCKa |
WHTEJUIEKTYyallbHOTO aHalin3a WHGOpMalH{ MpH PELICHUN
3a7a4 npodeccHoHABHOM IesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (WiM) TexHoJOorMueckod wuHpopManmuu B OONIACTH
npo¢ecCHOHANBHON e TeNbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHI C KOMIBIOTEPOM H
KOMITBIOTEPHBIMU CETAMU C LIEJIBIO MOMyYEHUsI, XpaHEHUS U

00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun
OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,

oubnuorpaduyeckue mepeyHr u 0030pbl WHPOPMALIUU B
oOmactu cBoeit mpodeCcCHOHAIBHON NeITeTbHOCTH

OIIK-6 CriocoOeH dKCITyaTHpOBaTh
TEXHOJIOTUYECKOE 000pYy/I0OBaHHUE, BHIIIOIHATh
TEXHOJIOTHYECKUE ONIepaLlUH, YIIPABIATh
OMOTEXHOJIOTUYECKUMH MPOIIECCAMH,
HPOEKTHPOBATH IEMEHTHI TEXHUYECCKUX U
TEXHOJIOTUYECKUX CHCTEM, TEXHUIECKHX
00BEKTOB, TEXHOJIOIHYECKUX MPOIIECCOB
OMOTEXHOJIOTUYECKOTO MTPOM3BOJICTBA HA OCHOBE
NpPUMEHEHUsI 0a30BbIX HH)KCHEPHBIX
TEXHOJIOTUYECKUX 3HAHUN

OIIK-6.2 CriocoOeH K OIeHKEe, aHAIM3y W WHTEepPIpETaIiu
MOJTyYEHHBIX B Pe3yJIbTare OMOTEXHOJIOTHYECKUX MPOLECCOB
JAHHBIX

[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Brnageer QyHIaMeHTaNbHBIMH — MOHSATHIMH,
3aKOHAMU ¥ TEOPHUSIMH COBPEMEHHOU (DU3UKHU M OUOIIOTHH

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsuiee 000pyaoBaHNE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlIeHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  WCIIONBb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare u3ydeHus AUCIUTUIMHBL «MeXaHU3Mbl KJIETOYHON peleninmy) 00yUJaronuics JTOJIKeH:




3HATh:
*  (yHmameHTanbHBIC TOHSTUS W AaCIEKThI, CBA3aHHBIE CO CTPOCHHEM M (YHKIHOHHPOBAHHEM
peLenTopos;
* MEXaHHM3MBI PETryISIHU paOoThl PELENTOPOB U MEPeiadl CUTHAIIA B KIIETKE;
* 0COOEHHOCTH HJIOLIUTO3a, BHYTPUKIETOYHOTO COPTUHTA MEMOPaH 1 MaKpOMOJIEKYJISIPHBIX TPY30B;
* MEXaHHM3MBI IUTOILIa3MEHHO-SICPHOTO TPAHCIIOPTa OEIIKOB;
* TEPCIEKTUBbI HCCIIEIOBAHUH PELENTOPOB, CUTHAIBHBIX KACKaI0B U MEXaHU3MOB BHYTPUKJIETOYHOTO
TPAaHCIIOPTa MAaKPOMOJICKYIT JIIsl METUIIHHBI.

yMeThb:
*  OpPHEHTHPOBATHCS B MOJIEKYJISPHBIX MEXaHM3MaxX KJIETOUYHOW peleNIMHy, Mepefadyd CUrHaia, u
BHYTPHKJICTOYHOTO TPAHCIIOPTA MaKPOMOJIEKYT;
*  OHepHpoBaTh MNOIYYEHHBIMH 3HAHMAMH U TOHATUSMH B Oyaymieid Hay4dHO-HCCIIEI0BATEIbCKON
pabore;
*  OLCHMBATh BIUSHHE OMOJIOTHUECKH AKTHBHBIX MOJEKYJI Ha (DYHKIMOHAJIBHOE COCTOSHHUE KJIETKU
(BnusiHUE HAa MEMOpaHHBIM IOTEHIMAN KISTKH, W3MEHEHHS B MeTa0oiIM3Me U IIOJBMIKHOCTH,
JKCTIPECCHS LIEIEBBIX TE€HOB, 3aIyCK aIlonTo3a).

BJIA/IeTh:
*  MOJEKYISIPHO-OMONOTHYECKOW TEPMHUHOJIOTHEH, CBSI3aHHON C aclleKTaMH KIETOUYHOW peleniuy U
BHYTPHKJIICTOYHOTO TPAHCIIOPTA MaKPOMOJIEKYT;
* HaBBIKAMU OCBOCHHUS OOJNBIIOT0 00beMa MH(POPMAIMK M TOHUMaHHS OWOJOTHYECKUX TMPOIIECCOB,
CBSI3aHHBIX C Tepeayeil CUTHaIa ¥ TPAHCIIOPTOM MaKPOMOJIEKYJ B 9YKapHOTUYECKUX KIETKaX;
* HaBBIKAMH CaMOCTOSITEIbHON PabOTHI 1 OCBOCHUS HOBBIX 3HAHUH.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

KaxoBo cTpoeHre HOHOTPOIHBIX PELENTOPOB?

Kaxk onm cBs3aHbI ¢ QYHKIMSIMU JIMTAH/I-YIIPABIIEMbIX HOHHBIX KaHAJIOB?

KakoBo ctpoenne G-6enok cBs3annbix perientopoB (GPCRs), kak onu perynmupyrorcs?

Kakue curnansasie mytu 3amyckaer GPCRs?

Kakue (yHKIUM BBINOIHSIOT THPO3UH-KUHA3HBIC U CEPUH-TPEOHNH-KUHA3HbIE PELEITOPHI?

Kak ycTpoeHsl 1 (QpyHKIIMOHUPYIOT IIUTOKHMHOBBIC PEIENTOPBI mepBoro u Broporo TumoB (JAK/STAT
petenTops)?

Pacckaxkute 0 IMraHgax ¥ CUrHAJIBHBI3 Ty TAX HHTETPUHOBBIX PELENITOPOB.

Kakosa posb u ycrpoiictBo Toll- u Nod-mogo6HsIx penentopos?

UmmynornoOynmun-nonoOusie peuentopsl (TCR, BCR, NKG2D, KIR), ux ponb B peaxkuusx
alaliTUBHOTO HMMYHHTETA.

Kakyro pons BemonsstoT petentopsl TNF cynepcemeiicTa?
KakoBo 3nauenne Notch perientopoB B aHTHoreHese?

Pacckaxure o0 (YHKIMOHMPOBAHMM SICPHBIX (BHYTPHKIETOUHBIX) PELENTOPOB Ha IpHMEpe
3CTPOr€HOBOIO U TECTOCTEPOHOBOIO PELIENITOPOB.

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

1. Ctpoenne u GpyHKINH JTUTaHI-yIPABISEMbIX HOHHBIX KAHAIOB (MOHOTPOIIHBIE PELIETITOPHI).

2. G-6enok ceszanHble penentopbl (GPCRs): wux crpoenume, perymsnus. CurHajdbHBIE IYTH,
3ammryckaembie GPCRs.

3. NmmynornoOynun-nono0usie peuentopsl (TCR, BCR, NKG2D, KIR), ux pons B peakumsx
alaliTUBHOTO HMMYHHTETA.

4. SlpmepHble (BHYTPHKJICTOYHBIC) PELENITOPHI Ha IpPHUMEpPE 3CTPOI€HOBOTO M TECTOCTEPOHOBOIO
peLenTopoB.

5. Perynsauus kiaetoyHoro oreera Ha noBpexaeHusa JHK. KneTounslil UK U «TOUYKH TPOBEPKUY.
6. Perynsuus KJI€TOYHOTO OTBETA HA OKUCIUTENBHBINA CTpeCC.

7. Nrf2-Keap1-ARE cuctema, €€ posb B oajiep>KkaHuu PEIOKC-TIOTSHITHAA KIESTKH.

8. Perynsinus Ki1€TOYHOTO OTBETA Ha HEJOCTATOK KUCIOPOAA.

9. HIF 1a-onocpenyeMslii CUTHAIBHBIHN ITyTh U €0 BIUSHUE HA METa0O0IN3M KIETKH.



10. CoptuHr, 0OpaTHBII TpaHCIOPT (PECAMKIMHT) M CO3pPEBaHWE BE3UKYIL. belku MeMOpaHHOTro
TpaHCIIOpTAa.

11. LluTorurasMeHHO-ACPHBII TPAHCTIOPT OSITKOB, KOMIUIEKC OCSITKOB SA€PHOM MOPHI, POJIb UMIIOPTHHOB
Y 9KCIIOPTHUHOB B TIEPEHOCE OEJIKOB.

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHNH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HNPUHATHIX PELLICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommyHO § OamioB - BBICTABJIAE€TCA CTYIEHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEOUETAMH.

OHGHKa XOpouIo 7 0alIoB - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, yMeCT NPUMCHATH IIOJIYUCHHBIC 3HAHUA HaA IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajioB - BBICTaBISACTCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHATh MOJIYYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0ajIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTcpuall, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oaia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKTep 3HAHWI, HEIOCTaTOYHO MpPABHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSTHH,
HapyUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO Marepuaa, HO IPU STOM
OH OCBOWJI OCHOBHBIE Pa3zeibl y4eOHON HpPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TOJTy4YSHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENIBHO 3 0Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKarolnlemMy OmHOKH B (GOpMyarpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3/ieiaMH y4eOHO! IporpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero oo0yueHus u
C TPYAOM IIPUMEHSET MOTYYCHHBIC 3HAHUS JJaKe B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBL, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX NMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THUIIOBBIX 33]1a4.

OreHKa HEYJIOBJIETBOPUTENILHO | 0ajul - BBICTABIISICTCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
coziep)KaHusi yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITUpoBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

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

[Tpu npoBenennu yctHoOro auddepeHnpoBaHHOro 3aueTa o0y4aronemMycs npenocrasisiercst 30 MUHYT
Ha moarotoBky. Ompoc oOyuwaromierocss Mo Ouiery Ha YCTHOM JIU(GQGEpeHIIMPOBAHHOM 3a4eTe He
JOJDKEH TPEBHIATh OHOTO aCTPOHOMHYECKOTO Jaca.



