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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: Knerounsle v reHeTHYECKHE OHMOTEXHOIOTHU
0 HANIPaBJICHUIO: HpI/IKHaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: BI/IO(i)I/BI/IKa " MHXXCHCPUA B HAHOOMOTEXHOJIOTUIX

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

(buzuku
Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTaunu: 1 (ocennuil) - JuddepenuupoBannslii 3a4eT

AynuTopHBIX 4acoB: 15 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.

Bcero gacos: 45, Bcero 3a4. ef.: 1

[Iporpammy cocrtaBui: M.H. fIxoBueBa, kaHa. OUOJ. HAayK, JOLEHT

[Iporpamma obcyxieHa Ha 3aceflaHuu IIeHTpa 00pa30BaTeNbHBIX MporpaMM DOU3TEX-IITKOJIbI OMOIOTHYECKON U
MeauIMHCKON Gusnku 25.03.2024



AHHOTANMA

[Mporpamma "KiietouHble W reHeTHYecKHEe OMOTEXHONOTHH" TIpeJHa3Ha4YeHa JJIsl W3yYEHUS COBPEMEHHBIX
METOJIOB U Pa3pabOTOK B OONACTH KJICTOYHOH M TeHETHYECKOH Omonoruu. B pamkax mporpamMMbl CTYIEHTHI
MOJTydaT 3HAHUS U HaBBIKM B O0JIACTHU T€HETHYECKOM MHKEHEPUH, MOJIEKYISIpHONH OHOJIOTHH, OMOTEXHOJIOTUU
U OCHOB KJIETOYHOTO KyIbTHBHpOBaHWs. OOydeHHe BKIIOYAET B ceOs KaK TEOPETUYECKUE 3HAHWS, TaK U
MPaKTUYECKUE HABBIKH, HEOOXOAUMBIE JUIsl paboThl B cepe OnotexHonoruid. Ciyxut 6a30ii st IpoBeICHUS
UCCIICIOBAaHUI B OOJACTH MOJICKYJISIPHOW TEHETHKH M CTPYKTypHOW Omomormu. Jlns ocBoeHust Tpedyercs
3HaTh OMOXMMHUIO, KJIACCUYECKYIO U MOJICKYISIPHYIO OMOJIOTHIO, a TAK)KE CTPOCHHE KIIETKH.

1. lean u 3apa4n

eap AUCUUIIMHBI
- OCBOCHHME CTyJACHTaMHU 0a30BBIX 3HAHWH, OTHOCSIIMXCS K OCHOBAM KIICTOUHBIX M TEHETHUYECKUX
TEXHOJIOTHH.

3agaum AUCUMIIUHBI
- OCBOCHHE CTyACHTaMH O0a30BBIX 3HAHWMH B 00JaCTH COBPEMEHHOW MOJEKYISIpHOH OHOJIOTrHH,
MOJIEKYJISIPHOM T€HEeTHKH, OMOTEXHOJIOTHH;

- MOJy4YeHHE IIIyOOKMX 3HAHMH O NMpHUHIMNAX (PYHKIMOHUPOBAHUS KIETOK IYKapHOT, TEXHOJOTHAX
TEHOMHOTO PENAKTHPOBAHMS U PETYISALNN IKCIIPECCUH T'€HOB U T€HOB.

- oOyueHHe HaBbIKAM KyJIBTHBUPOBAaHUS KJICTOYHBIX JIMHHWNA, METOJAM M TEXHOJOTHSIM T€HOMHOIO
pEelaKTUPOBaHUS U PETYJIALUU SKCIPECCUU TCHOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
npo0iemMax HayKH U TEXHHKH B 00JIacTH CBOeH |mMccie/ioBaHUil B oOnmactu  cBoed  mpodeccHoHambHON
poeCCUOHANBHON I TENFHOCTH, CIIOCOOCH | AESTENBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD

Ha HAY4YHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Bnageer mnpo¢ecCHOHAIbHOW TEPMUHOIOTHEH,
PO(eCCHOHAIBHBIC 324K HCIIONIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YNIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[MK-3.1 TloHuMaeT NpPUHIUIBI PabOTHI HCIOIBE3YEMOTO

K3 C 6 6 obopynoBaHus (crenmanu3upOBaHHBIX MaKETOB
-3 Cnoco6en npodeccrnoHanbHO padboTaTh ¢ NIPUKIATHBIX TPOTpAMM)
MCCIICIOBATEIbCKAM U UCTIBITATEIbHBIM

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,

(MozmenupoBaHUE) C HCIOIL30BAHUEM HCCIEI0BATEIHCKOTO
CHeIHAaTN3UPOBAHHBIMHE MTAKETAMH MTPHUKIIATHBIX

00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

MporpaMm) B n30paHHOU MIPEIMETHOM 00IacTH
IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX

OKCIICPUMCHTAJIbHBIX (‘H/ICJ'IGHHBIX) PE3YJIIbTATOB

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




- IpUHIMIAX GYHKIMOHUPOBAHUS KJIETOK 3yKapHoT;
- OCHOBHBIE MEXaHHU3MBI KJIETOYHBIX MPOIIECCOB HA MOJIEKYJIIPHOM YPOBHE;
- OCHOBHbIE METO/IbI KYJIbTUBUPOBAHUS U MaHUITYJIUPOBAHUS KIETKAMU;
- TIOHATHUS ¥ METOMBI ONPENETIEHUS IIMTOTOKOCUYHOCTH;
- OCHOBHBIE MOHATHS U TEPMHUHBI MOJIEKYJISIPHON OHOIOTHH;
- IPUHLIUIIBI PA0OTHI COBPEMEHHBIX METOIOB aHAJIHM3a KJIETOK U MX COCTABIISIIOILNX;
- OCHOBHbIE I'€HETUUECKHUE TEXHOJIOIMH U METO/bI, IPUMEHSIEMbIE JUI1 TEHOMHOIO PEJaKTUPOBaHUS;
- IPUMEHEHHNE KJIETOUHBIX U T€HETHUECKUX TEXHOJOTHI B HAyYHBIX U MEAWLUMHCKUX UCCIICIOBAHUSAX,
(bapMaKoJIOTHUH U APYTUX OTPACIIAX.
YMETb:

- 9(¢(eKTUBHO HMCKaTh JHUTEPATYpy M IPyrylo clenuanbHylo HHpOpManuio B u30paHHON obnactu

HayKy;

- aHAJIM3UPOBATh HAYYHBIE CTATHH 10 TEME KJIETOYHBIX M TeHETUYECKIX OMOTEXHOJIOTHH;

- OTIPEIETATh OCHOBHBIE IPUHIUIIBI U METOBI pabOTHI;

- AaHAJIM3UPOBATh U UHTEPIIPETUPOBATH MTOJTYUEHHBIE PE3yJbTaThl SKCIIEPUMEHTOB;

- IOHUMATh 3TUYECKUE U NIPaBOBbIE ACHIEKTh! UCII0JIb30BaHMsI KJIIETOUHBIX U FEHETUUYECKUX TEXHOJIOTUH.
BJIaJIETh:

- 3HAHUSIMHU OCHOB KJIETOYHOM OMOJIOIMY U TeHETUKU;

- mpo(ecCHOHATHLHON TEPMHHOIIOTHEH;

- HaBbIKaMH pabOTHI ¢ JIadOpaTOpHBIM 000PYA0OBAHUEM;

- YMEHHEM NPOBOAUTH 3KCIIEPUMEHTHI U aHAIM3UPOBATH I10JIyYE€HHBIE IaHHBIE;

- OCHOBHBIMH METOJIaMH KJIETOYHBIX U TEHETUYECKHUX TEXHOJIOTUI;

- 3HAaHUSIMU U HAaBBIKAMHU B NIPAKTHUUECKON JESATEIbHOCTH, CBSI3aHHOM C KJIETOYHBIMU U T€HETUYECKUMU

TEXHOJIOTUSAMHU.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTh IO BUJaM YUEOHBIX 3aHATHH, BKIIFOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 OCHOBBI KJIETOYHBIX TEXHOJIOTHI 2 4
) UccnenoBanue [IUTOTOKCHYHOCTH ) 4
areHToB JJIsl Teparuu
3 [IporoyHass UMTOMETpHS:  MPHUHIIMIIBI ) 4
METOJIa ¥ IPUMEHEHUS
4 I'ennas Tepanus: HacTosIIee U OyIyIee 2 4
5 TexHOMOTHY TEHOMHOTO PEeNaKTUPOBAHUS ) 4
U PeryJIsIiuH 3KCIIPECCHY TE€HOB
Benenue TeHHO-MH)KEHEPHBIX
6 KOHCTPYKIMH B KJIETKH MJIEKOIUTAOIINX 3 6
7 buorexHonorus MPOAYKIIHH ) 4
PEKOMOMHAHTHBIX OEIKOB
Hroro wacos 15 30
[TonroToBka K 3K3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

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




Cemectp: 1 (Ocennwii)
1. OCHOBBI KJIETOYHBIX TEXHOIOTHUI

Beenenne B kypc. Uctopus. Meroasl momydeHUs! KIETOYHON KylabTypbl. [lepBUYHBIE KyIBTYpBI.
[Moctrostaabie  kneroynble JmHUM. MMMoprammzamus. [lpenen  Xeiidnuka. Temomepasa.
CycrieH3MOHHBIEC U are3MOHHbIC KyAbTyphl. OCOOCHHOCTH KyJIbTUBUPOBAHMS (ITOJAECPKAHUS YPOBHS
CO2, Temneparypsl, BiaxkHocTH). [lonsTre runeprepmun. MexkiaeToqHas KOMMYHHUKAIHS, aATe3HsL.
Buger kymerypaneaeix cpen:  DMEM, F-12, DMEM/F-12, RPMI-1640, IMDM, napyrue.
Kpuokonceppanus, 6n006aHKH.

2. UccnenoBanue MUTOTOKCUYHOCTH areHTOB AJI TEPANuu

MexaHu3Mbl  KJIETOYHOM TuOenH: amonTo3, HEKpo3, Hekponrto3, (epponros3, ayTtodarus,
KOMILIEMEHT-3aBUCHUMAs IIMTOTOKCHYHOCTh. MeToabl ncciegoBanus murorokcuanoct: MTT, XTT,
MTS, AlamarBlue (pe3asypuH-TecT), JHaKTaTACTHIPOreHa3a, KIOHOTEHHBIM aHamu3 U Jip. MeToasl
WCCJIeIOBaHUS CHHEPTUYHOCTH JCHCTBUS NpenaparoB, MeTon Yo-Tanamas. Metonsl ucciemoBanmst
FeMOTOKCHYHOCTH: '€MOJIM3UC, arJIFOTHHALIHA.

3. IlporouHast LUTOMETPUS: IPUHIUIIBI METOJA U IPUMEHEHUS

[Ipuamuner metoma. [lpaBuibHOE MOCTpPOCHHME MAOT-TUIOTA MPSMOTO W OOKOBOTO paccesHus,
BBIZICICHUE E€AMHUYHBIX KIETOK, OINKMCAaHWE MEXaHM3Ma, aHalu3 IIOJIYYeHHONH THCTOTPaMMBI,
YUT-KONI TIO0 CO3/IaHUI0 TPHILIETOB W3 OAHOrO oOpasma. Anamm3 MFI. Ananm3 pesynsraros
SKCTIEpUMEHTa Ha TpuMepe peaslbHOro obOpasna. I[lojcueT WHIEKca OKpallMBaHHS Ha TpUMEpe
peanbHBIX oOpa3moB.  Anamu3 SSC kak anbrepHatuBa aHamm3y MFI mpu wmccnemoBanum
B3aMMOJICHCTBUS HAHOYACTHII C KJIeTKaMHU. BUIbI TpencTaBieHns NaHHBIX MPOTOYHOW LUTOMETPUHU
Ha npumepe Nature (Nature, Nat Biotech, Nat Nanotech, Nat Biomed Eng).

4. T'ennas Tepamnusi: HacCTosIIee U OyayIiee

OcHoBHble cTpareruu. Bekrtopsl. Ilpemaparel, co3maHHBIE C MOMOIIBI0 TE€HHONW WHXEHEPUHU I
Tepanuu 3a0oneBaHud. Buael reHHod Tepanmuu. OnoOpeHHbIE M NPOXOAALIME KIMHUYECKUE
ucnbITanus npenaparsl. Car-t- Tepanus. [IpoGnembl reHHOH Tepanuy.

5. TexHOIOTUY TEHOMHOI'O PEIAKTUPOBAHUS U PErYIILUHN SKCIPECCUU T€HOB

TexHoJI0TMH T€HOMHOI'O PEAAKTUPOBAHUS U PETYIIALIUU 3KCIIPECCUU T€HOB.

CRISPR-Cas9, ZFNs (Zinc Finger Nucleases), TALENs (Transcription Activator-Like Effector
Nucleases), RNA interference (RNA1), Antisense oligonucleotides, DNAzymes u 1ip.

6. BBC,I[GHI/IG TCHHO-UHXXCHCPHBIX KOHCTp}IKLII/Iﬁ B KJICTKHU MJICKOIIMTAKOIINX

BBCI[GHI/IG TCHHO-UHXXCHCPHBIX KOHCTPYKLII/II\/’I B KJICTKH MJICKOIIUTAIOIINX.

PaznuuHble MeTOOBI JOCTaBKM TeHHO-MHXCHEPHBIX KOHCTPYKLHMA B KIETKU: TpaHCQEKIus,
TPaHCIYKIMs, HIEKTPONOpALUs, MUKPOUHBEKIIUH U AP.

7. BuoTeXHOIOTUS MPOAYKIIMU PEKOMOMHAHTHBIX OEITKOB

Cucremsl poaykiuu 0enkoB. becknerounsrii cuate3 6enka. CriocoObl BiusiHUS HA 3()(HEKTUBHOCTD
NPOAYKUIUH OCNKOB (OMTUMH3ALUs TMPOLECCOB). BhIsBICHNE M ycTpaHeHHE TPOOIEM IMPU HHU3KOM
YPOBHE MPOAYKIMU. AHAIIN3 TOTOBOH NMPOIYKIMH, KpUTEpUH U TpedoBanus. [IpiMeHeHre GenKkoBbIX
MPOIYKTOB B MOJICKYJISIPHOM M KJICTOYHOI TEXHOJIOTHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)



VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
OcHoBHas JuTeparypa npeaocTaBiseTcs: Kadenpoi:
Monekynsipaast ouonorust kinetku [Texer] : B 3 . T. 2 : [yueOnuk ans By30B] / b. Ansoeptc [u np.] ;
nep. ¢ anr1. A. H. lpsskonoBoii, A. B. {100w1 ; o pen. E. H. borauesoii, U. H. Illarckoro .— M. ;
WNxesck : UH-T komnbioTep. uccnenoanumii, 2013 .— 992 c.
Monexynspras ouonorus kinetku [Tekcr] : B 3 T. T. 3 : [yueOnuk nms By3oB] / b. Anpbepte [u ap.] ;
niep. ¢ anr1. A. H. JIpsikonoBoii, A. B. 100wt ; iox pen. E. C. Illunosa [u ap.] .— M. ; MxkeBck : UH-T
KOMITBIOTED. McciieqoBanni, 2013 .— 1052 c.
lenernueckas nmxkenepus [Tekcr] : yue6. mocobue juist By3oB / C. H. [llenkyHoB .— 2- € U3/., UCTIP. U
norr. — HoBocubupck : Cub. yaus. uza-so, 2004,
"Knetounas 6uonorus" - Crusen P. bonayun, J»sun ['yauar

JomnonHurensHas aureparypa



JlononHUTENbHAS JTUTEpaTypa, IpeaocTasiseMas Ha Kadenpe:

- Barnase-barstar Specific Interaction Regulates Car-T Cells Cytotoxic Activity toward Malignancy.
Kalinin, R.S., Shipunova, V.O., Rubtsov, Y.P., ...Gabibov, A.G., Deyev, S.M.

- Comparative Study of Nanoparticle Blood Circulation after Forced Clearance of Own Erythrocytes
(Mononuclear Phagocyte System-Cytoblockade) or Administration of Cytotoxic Doxorubicin- or
Clodronate-Loaded Liposomes. Mochalova, E.N., Egorova, E.A., Komarova, K.S., ...Nikitin, P.I.,
Nikitin, M.P.

- Fluorescent Magnetic Nanoparticles for Bioimaging through Biomimetic Surface Modification.
Drozdov, A.S., Komarova, K.S., Mochalova, E.N., ...Shipunova, V.O., Nikitin, M.P.

- The p53 family member p73 in the regulation of cell stress response. Rozenberg, J.M., Zvereva, S.,
Dalina, A., ...Ganini, C., Barlev, N.A.

- Viral membrane fusion proteins and rna sorting mechanisms for the molecular delivery by exosomes.
Zubarev, 1., Vladimirtsev, D., Vorontsova, M., ...Faizuloev, E., Barlev, N.

6. Melkumyants A.M., Balashov S.A., Khayutin V.M. Control of arterial lumen by shear stress on
endothelium. News in Physiol.Sci. 1995, v. 10, p.204-210.

7. Palmer R.M.J., Ferrige A.G., Moncada S. Nitric oxide release accounts for the biological activity of
endothelium-derived relaxing factor. Nature 1987, v. 237, p.524-526.

8. Pries A.R., Secomb T.W., Gaehtgens P. The endothelial surface layer. Pflugers Arch. 2000, v. 440,
p.653-66.

9. Rodbard S. Negative feedback mechanisms in the architecture and function of the connective and
cardiovascular tissues. Persp.Biol.Med. 1970, v.13, p.507-527.

10. Melkumyants A.M., Balashov S.A., Veselova E.S., Khayutin V.M. Continuous control of the lumen
of feline conduit arteries by blood flow rate. Cardiovasc.Res. 1987, v. 21, p.863-870.

11. Weinbaum S., Zhang X., Han Y., Vink H., Cowin S.C. Mechanotransduction and flow across the
endothelial glycocalyx. Proc.Natl.Acad.Sci. USA, 2003, v.100, p.7988-7995.

12. Bepumreiin H.A. buomexanuka u ¢usnonorus AsmkeHuit. M. - Boponex. 1997. 608 c.

13. buanku B.JI. Acummerpust mo3ra xuBoTHbIX. JI., 1985. 295 c.

14. baym @. u ap. Mosr, paszym, noBeaenue. M., 1988.

15. I'mezep B.J. 3penne u mpimienue. JI., 1985. 246 c.

16. I'panut P. OcHoBBI perynsuuu apmwkenuit. M., 1973. 367 c.

17. T'ypdunkens B.C., Jleuk FO. C. Cxenernast Mpimiia: crpykrypa u ¢pynkuus. 1985, Mocksa, Hayxka,
143 c.

18. Hensrano X. Mo3sr u co3nanue. M., 1971. 264 c.

19. Modde M.E. Mexauu3mbl nBuraresnbHoro odydenus. M., 1991. 135 c.

20. Kok E.II. 3purensuslie arnosuu. JI., 1967. 224 c.

21. Kyddaep C., Hukone k. Ot Heiipona k mo3ry. M., 1979. 439 c.

22. Jlmnnceit ., Hopman I1. Ilepepabotka nndopmanuu y yenoseka. M., 1974. 550 c.

23. JIypust A.P. Beicuiue kopkoBbie QpyHKIMH Yenoeka. M., 2000. 505 c.

24. Mapp /. 3penne. MadopMaIMOHHEIH MOAX0 K H3YYSHUIO TIPEICTABICHHS U 00pa0oTKH
3pUTENBHBIX 00pa3os. M., 1987.400 c.

25. Muncym [Ix. Ananu3 6uonornueckux cucreM ympasienus. M., 1968. 501 c.

26. HeBckas A.A., Jleymuna JI.U. Acummerpust monyimapuii ¥ ONo3HaHUE 3pUTENBHBIX 00pa3oB. J1.,
1990. 152 c.

27. Hetipoduzuonorudeckrie Mmexannsmbl BHUMaHus1/[Ton pen.E.Jl. Xomckoit. M.,1979. 301 c.

28. IIpubpam K. A3biku mo3ra. M., 1975. 464 c.

29. Cumonos I1.B. Jlekuuu o pabote ronoBHoro mosra. [lorpebHOCTHO-HHDOpMAIIMOHHASI TEOPHS
BBICIIEW HEpBHOMU JeaTenbHOCTH. M., 1998. 93 c.

30. Cumonos I1.B. DmoumonanepHbii Mo3r. M., 1981. 215 c.

31. CyBopos H.®., Taupos O.I1. Heiipodusnonornueckne MexaHU3MbI H30UpaTesHOTO BHUMaHwMS. J1.,
1985. 287 c.

32. ®uszuonorus 3penus/ Pen. AJL.bei3os. M., 1992. 704 c.

33. XakeH [. [IpuHInnsr paboTel TooBHOTO Mo3ra. M., 2001. 352 c.

34. Xwro6en /1. u ap. Mosr. M., 1984. 279 c.

35. Onenmen Jx., Maynrtkactn B. Pazymusriit mosr. M., 1981. 133 c.

36. Berlucchi G., Aglioti S. The body in the brain: neural bases of corporeal awareness. Trends in
Neurosciences. 1997. V. 20, Iss.12. P.560-564.

37. Berthoz A., Viaud-Delmon . Multisensory integration in spatial orientation// Current Opinion in
Neurobiology. 1999. Vol. 9, Is. 6. P.708-712.

38. Bisazza A., Rogers L. J., Vallortigara G. The Origins of Cerebral Asymmetry: A Review of
Evidence of Behavioural and Brain Lateralization in Fishes, Reptiles and Amphibians// Neuroscience
& Biobehavioral Reviews. 1998. V.22, No 3. P.411-426.

39. Bradshaw J.L. Asymmetries in preparation for action// Trends in Cognitive Science. 2001. V.5,



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

WznarensctBo IOP Publishing, caiit nzmarensctia: http://iopscience.iop.org/
Kypuansr World Scientific: http://www.worldscientific.com/page/worldscinet
UznarensctBo Lnpunrep: SpringerLink — http://link.springer.com
UznarensctBo EnbcuBup: http://www.elsiever.com

Wznanns AmeprkaHCKOTO KapAnoIoruieckoro odmectsa: http://www.aha.org

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYIIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

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

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryaeHT, W3ydalIui JAUCIUILINHY, JOJDKEH C OJHOW CTOPOHBI, OBIAJETh OONIUM TMOHSTHHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBL, JOKEH HAYYUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrate m3yueHus TUCHUIUIMHBI CTYAEHT JIOJKEH 3HAaTh OCHOBHBIE OMpPEIETICHUS AMCIUIIUHBL,
YMETh IPUMEHSATH MOy9YCHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 3a]1a4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

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

— BeJICHUS KOHCITCKTa 3aHATHH;

— HANPSHKEHHON CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeajaraéMbpIx CTyIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS TMOHMMaHMs U3y4yaeMOro mMarepuala, a He MEXaHHYeCKOro ero 3amoMmuHaHus. [lpu
3aTPYIMHEHWH W3yYCHUS OTICIBHBIX TEM, BOIPOCOB, CJIEMyeT OOpamiarhCs 3a KOHCYJIbTAIMSIMH K
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 337ad B COOTBETCTBUH C
TEMATUKON 3aHSATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: buodwusuka u nHxEeHEpPUS B HAHOOMOTEXHOIOTHSIX
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 1
KBaJIMpUKALUS: MarucTp

Cemectp, hopMbl IpOMEXKYyTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

Pa3zpatGoTunk: M.H. SIxoBueBa, kaHxa. OMOJ. HayK, TOLEHT



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 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaxmeer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBaHueM (pruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETaMU TPUKIIAQTHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

IMK-3.1 TloHumaeT NpPUHIUIBI pPabOTHI HCIOIHE3YEMOTO
000opynoBaHUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
00opynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

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

2. Illoka3arei OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC U3YUCHUA TUCHUILIJIMHBI «KI1eTouHEIC ¥ TeHETHYECKUE OMOTECXHOJIOT UM O6y"IaIOI]_II/II710ﬂ JOJIKCH:

3HAThb:

- IpUHLIUNAX (YHKIMOHUPOBAHUS KJIETOK 3yKapHOT;

- OCHOBHbIE MEXaHU3MbI KJIETOUHBIX IIPOLIECCOB HA MOJIEKYJISIPHOM YPOBHE;

- OCHOBHBIE METO/IbI KYJIbTUBUPOBAHUS M MAaHUITYJTUPOBAHUS KIIETKAMU;

- IOHSITHS U METObI OIIPEJEIIEHUS] IUTOTOKOCUYHOCTH;

- OCHOBHBIC [TOHATHUS U TEPMUHBI MOJICKYJIAPHON OHOIOTHH;

- IPUHIMIIBI PaOOTHI COBPEMEHHBIX METOAOB aHAIN3a KJIETOK ¥ UX COCTAaBIISAIONINX;

- OCHOBHBIE TEHETHUECKHE TEXHOJIOTMU U METO/IbI, TPUMEHSIEMBIE JJI1 TEHOMHOTO PENaKTHPOBAHHS;

- IPUMEHEHHUE KJIETOUHBIX U I'€HETHUUECKUX TEXHOJOTUM B Hay4HBbIX U MEJAULUHCKUX UCCIICIOBaHUSAX,

(hapMakoIOruy U IPyrux OTPaCIIsX.
yMeTh:

- 93¢ (deKTUBHO HUCKaTh JHUTEPATYpy M JPYTyI0 ClelualbHyI0 HHpOpManuio B W30paHHON ob0macTu

HayKH;

- QHAJIM3UPOBATh HAy4YHbIE CTATHH MO TEME KJIETOUHBIX M TeHETHYECKHX OMOTEXHOIOTHIA;

- OTIpeAETSTh OCHOBHBIC IPUHIUIIBI K METOABI pabOTHI;

- aHaJIM3UPOBATh U UHTEPIPETUPOBATH IOIYUEHHBIE PE3YJIbTaThl IKCIIEPUMEHTOB;

- IOHUMATh dTUYECKHE U TIPABOBBIE ACTIEKTHI UCIIOIb30BaHMUS KIETOUYHBIX U TEHETUYECKUX TEXHOJIOTHH.

BJIaJeTh:

- 3HAHUSIMU OCHOB KJIETOYHOMH OHOJIOTHH U I'CHCTUKU,

- MPOQeCCUOHATEHON TEPMUHOJIOTHEH;

- HaBbIKaMH PabOTHI ¢ JIA0OPATOPHBIM 00OPYIOBAHUEM;

- YMEHHEM TIPOBOJIMTH SKCIIEPUMEHTHI H aHAJIH3HPOBATh OJTyYCHHBIC IaHHBIC;

- OCHOBHBIMH METOJIaMH KJICTOUYHBIX  TEHETHYECKUX TEXHOJIOTHIA;

- 3HAHUSIMH U HaBBIKAMHU B MTPAKTHUECKOM NEATEIBHOCTH, CBI3aHHON C KIETOYHBIMHU M TCHETHYECKIMU

TCXHOJIOTUAMMU.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Bo BpeMs Tekyl1ero KOHTpOoJIsl CTYJEHT JOJKEH YMETh OTBETUTDH Ha CIIELYIOIIUE BOIIPOCHI:

Lenu v 3ama4u KJICTOYHON OMOTEXHOIOTHH.




TexHoI0THS MOMYYSHUS U KyIbTUBUPOBAHUS JIMHUHN )KUBOTHBIX KJICTOK.

IlepBuunas kynbrypa. IlocTosiHHAs KieTo4yHas JMHUS, OCOOCHHOCTH KIIETOYHOro pocra. OpraHHas
KyJBTypa.

[IpenmymiecTBa 1 OrpaHUYCHUSI METOIA KYJIBTYPbI TKaHEH.

Onpenenenne nurorokcuuHoct (MTT-TecT, pezazypun, xCELLigence u ap),

CaeroBast 1 (piryopecleHTHass MUKPOCKOITUS, COPTHHT KJIETOK, OKpPAIIMBAHUE PA3IMYHBIX KICTOYHBIX
OpraHe’;

Okcnpeccusi Oeika B KIETKaX MIICKOMMTAIOMIMX, HNPEUMYILECTBAa, HEJOCTaTKU. TpaH3uMEHTHas H
cTaOuIbHAs SKCTIPECCHSL.

TpaHCreHHBIE KIETOYHBIE IMHUU.
Tpancaykuust (MmeTonsl BBeaeHus sk30reHHbIX JJHK B KileTKy MIEKOIHUTAIOMINX ).
BekTopbl KIETOK MIIEKONUTAIOIINX, OCOOCHHOCTH MX MOJEKYJISPHOW OpraHM3alliM, PeryIsTOpHbIC

3JIEMEHTBI, MapKephl CENEKIUH, IPYTHE CTPYKTYPHBIEC SJIEMEHTHI PETYIIALMHA TPAHCIAUUU. BEeKkTOpsl Ha
OCHOBE JICHTUBHPYCOB.

I'enHas u KiIe€TOYHAS UHXKEHEPUSL.
buonornyeckue CUCTEMBI, HCIIOIb3YEeMbIE B KIIETOUHON OMOTEXHOJIOTHH.
OcCHOBHBIC TIOHSITHSI TEHHOW HWHXKEHEPUHU: KIOHMpOBaHUE, TpaHchopmanus, BekTop. DepMeHTsl,

WCIIONIb3yeMble B TEHHOW MHXKEHEpUHU: pecTpukTasbl Broporo tuna, JJHK-nuraser, JHK-nonumepassi,
MOJIMHYKJICOTHI-KWHAa3bl, ocdarasbl U ApyTHeE.

Cunte3 kIHK na marpune cymmapnoit PHK (o6partnas Tpanckpunuus). 1P (monmumepasHo-uienHas
peaxius).

OOmue cBoiicTBa BEKTOPOB. BEKTOpBl A1 T€HETHUECKOTO KIOHHUPOBAaHHS — OCOOCHHOCTH HX
MOJIEKYIApHON opranuzanuu. [lnasmMuasl 1 apyrue BeKTOpbl. DKCIpeccus peKOMOMHAHTHBIX OCJIKOB.

Bo Bpemst 3aHATHII MOTYT IPOXOANTH HHTEPAKTUBHBIC O0CYKICHUS B yaTax Kypca, 4To OyIeT SBISATHCS
JOMAIlHUM 3a7aHieM. BO3MOXXHO BBINOJIHEHHWE MAaTEHTHOTO IMOUCKA B KAaYeCTBE CAMOCTOSITENIBHOM
3a7a4d. YCHEIIHOe BBITOJHEHUE BCEX 3a/IaHHiA 110 KypCy M BBIIOJIHEHHE KOHTPOJIBHBIX CPE30B 3HAHUMA
JlaceT MPEUMYIIECTBO Ha MU depeHITUPOBAHHOM 3a4eTe.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
oOyuaroumuxcst

1. T'eHHas u KJIETOUYHAS UHKEHEPHUSL.
2. buonorudeckue CHCTEMBI, HCIIOJIB3YEMBIEC B KIIETOUHOW OMOTEXHOIOTHH.

3. OcHOBHBIE HOHATHS T'€HHON WMH)XEHEpHM: KIOHHpOBaHHE, TpaHchopmanus, BeKTop. DepMeHTSI,
HCIIONIb3yEMBIE B T€HHOW MHXKEHEpUHU: pecTpukTasbl Broporo tuna, JJHK-nmuraser, JJTHK-nonmumepassl,
MOJTMHYKJICOTH I-KWHA3bI, hocdarasbl U ApyTHE.

4. Cunte3 kJIHK wna wmarpume cymmapHoii PHK (oOparnas Ttpanckpumius). [IIP
(monmmMepa3Ho-TIenTHas PeaKIvs).

5. OOmmue cBoiicTBa BEKTOPOB. BEKTOpHI AJIs1 T€HETUYECKOTO KIOHMPOBAHUS — OCOOCHHOCTH HX
MOJIEKYJISIpHOM opranu3aimu. [1na3Muasl n 1pyrue BeKTOpbl. DKCIpeccHs peKOMOMHAHTHBIX OEJIKOB.
6. OcHOBHbBIE HAIIPaBIICHHSI OCITKOBOI MHKECHEPHH.

7. OCHOBHBIC MPUHIMIIEI IPOTOYHONW IUTOMETPUH. THIBI KIETOYHBIX aHAIN30B, BBIOOP MapKepoB,
COPTHHT KIIETOK.

8. H€O6XO)_II/IMBIG KOMITOHCHTBI AJIs1 ITPOBCACHHUA aHaJIn3a KJIICTOK MCTOAOM HpOTO‘lHOﬁ OUTOMCTPHUH.
9. HpeI/IMYH_[eCTBa HpOTO‘IHOﬁ OUTOMCTpPUH NICPCa APYTUMHU METOAAMU UCCIICAOBAHUA KIICTOK.
10. BBIGOp MapKCpoOB Ha pE3yJIbTAaThl aHAJIM3a KJICTOK MCTO0OM HpOTO‘lHOﬁ HUTOMCTPHUH.

Kputepun onennBanus

Onenka ommuno (10 OGamioB) - BBICTABIISIETCSL  CTYACHTY, ITOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.



Onenka ommmuHo (9 ©0amioB) - BBICTABISIETCS —CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka ommmuHo (8 ©0amioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomo (7 0aioB) - BEICTABISIETCA CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepHall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YNIBTATHI.

Onenka xopoio (6 6aIoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/IO 3HAET MaTepuall, TPAMOTHO H
M0 CYWIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTHh 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 M IO CYIIECTBY H3JIaraeT ero, yMeeT NPUMEHATh MOJy4YeHHbIC 3HAHMS Ha NPAaKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUUYECTBO HETOUHOCTEH.

OneHka ymoOBIETBOPUTENBHO (4 Oama) - BBICTABISETCS CTYACHTY, IOKa3aBIIeMy (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuaa, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOydeHus, u
MOJKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

OneHka HEYIOBIECTBOPUTENBHO (2 Oana) - BHICTABISETCS CTYACHTY, KOTOPBI HE 3HaeT OONbLIeH YacTu
OCHOBHOTO COAEp)KaHUsI y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.

Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeilmue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3aj1ay.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[Tpu npoBenennn ycTHOTO A (HEepeHIIMPOBAaHHOTO 3a4eTa 00yJaromemycs npeaocrapisercs 30 MUHYT
Ha moArotoBky. Ompoc oOydaromierocst Mo OWIeTy Ha ycTHOM JU(QEpEeHIIMPOBAHHOM 3a4yeTe He
JOJDKEH TIPEBHIATh OHOTO aCTPOHOMHYECKOTO Yaca.



