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)

Mo JUCHUIJINHE: buodwusuka kneTkn
10 HANIPaBJIEHHIO: [Ipuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: buodwusuka u dbuonHpopmaTka

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

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
7 (ocennuit) - JlnddepeHnmpoBaHHbIi 3a4eT

8 (BeceHHHI) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4ucCIe:
nexuuu: 120 yac.
cemuHapsbl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.
[ToaroroBka k sk3ameny: 30 yac.

Bcero gacos: 225, Bcero 3a4. ef.: 5
KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[IporpamMmy cocraBunu:

®.U. AraymraxaHoB, 1-p OO, Hayk, mpodeccop
M.A. llanTenees, o-p ¢u3.-Mar. HayK, npodeccop
A.T'. JlyOpoBckasi, cTapiuii CeIHAIMCT 10 y9e0HO-BOCIIUTATEILHON paboTe

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl MOJEKYISIPHOHN U TpaHCIAunoHHON MeauuuHel 20.06.2020



AHHOTANMA

Lenpio MUCIMITIIMHBI SBJISETCS U3yYCHHE OMOJIOTHYECKUX MEXaHM3MOB HAaHOMETPOBOIO MaciTada B KHMBBIX
cUcTeMax M MPHOOpPETCHHE HABBIKOB TNPAKTHYECKOTO MMPUMEHEHHUS HAHOTEXHOJIIOTHYECKHMX METO/IOB B
MOJIEKYIIsIpHOU MemuiuHe. [[ucrurumaa "buodusnka kieTku" sBISETCS OCHOBOW I YTSHUS JUCUIUTLINH
Kadeaphl TPAHCISIIIMOHHON M PETeHepaTUBHON MEUIIUHBI.

3aauu JUCHUIUIMHBL: TIPUOOpETEHNE CTYyACHTaMU 0a30BbIX 3HAHUN B 00NacTH OMO(HU3UKH KIETKH, OCBOCHHE
CTyOeHTaMU OHO(QU3NYECKUX METOAOB HCCICAOBAHHUS CTPYKTYpHl, (YHKUHOHMPOBAHUS U PETrYISLUN
OMOJIOTHYECKUX CHUCTEM Ha KIIETOYHOM U CYOKJIETOYHOM YpPOBHE; KOHCYJIBTHPOBAaHHE W OKa3aHHWE MOMOIIU
CTYJCHTaM B MPOBEACHUU COOCTBEHHBIX TEOPETHUECKHUX M IKCIEPUMEHTAIBHBIX HCCIIEIOBaHUN B obnacTu
OMOMU3NKU KIICTKH.

1. lean u 3apa4n

Heab AuCHUILIMHBI
* K3yyeHHE OMOJOTMYECKMX MEXaHM3MOB HAHOMETPOBOTO MacmTaba B JKUBBIX CHUCTEMax U
NpUOOpPETEHNE HABBIKOB  NPAKTUYECKOTO INPUMEHEHHS HAHOTEXHOJIOTMYECKMX  METONOB B
MonekynspHoi MenuiuHe. JucumrumHa "buodusnka kineTku" sBISETCS OCHOBOM JJISL YTEHUS
JUCUUIUIMH KageaApsl TPaHCIALUOHHON U pPereHepaTuBHON MEINIIUHBI.

3agaum AUCUMIIHHBI
* IproOpeTeHNE CTyACHTaMu 0a30BbIX 3HAHUN B 00JaCTH OMO(QU3NKU KIIETKH;

* OCBOGHHME CTyICHTaMH OMO(U3NYECKUX METOJOB HCCIECIOBAHUS CTPYKTYPHI, ()YHKIMOHHPOBAHUS U
peryisuyu OMOJOTMYECKUX CHCTEM Ha KJIETOYHOM M CYOKJICTOYHOM YpPOBHE;

¢ OKa3aHHucC KOHC}’JIBTaI_H/II\/'I U TIOMOIIM CTYACHTaAM B MNPOBCACHUU COOCTBEHHBIX TCOPECTUUCCKUX H
OKCIICPUMCHTAJIbHBIX I/ICCJ'IG,I[OBaHI/Iﬁ B o0nacTu 6PIO(1)I/ISI/IKI/I KIJICTKH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 CrocobeH npuMeHSTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

OIIK-4 CriocoOeH oCyIIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO IIOMCKA H
MHTEJUIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

[MK-1 CriocoGeH mi1aHupoBarh U MPOBOAUTH
Hay4HbI€ SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

[IK-1.3 Bnageer kyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

[MK-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIE B
X0JIe HayYHO-HCCIIEeI0BATENLCKON paObOThI
JIAHHBIE U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOUCHMS )

[MK-2.3 CrniocobeH npencTaBisTh HayuyHbIC YTBEPKICHUS, UX
00OCHOBaHHSI M J0Ka3aTelIbCTBa, HAYYHBIE MPOOJIEMBI U HX
pemieHnss SCHO W TOYHO B TEPMHUHAX, IOHATHBIX JUIs
npo(eCCHOHANBHON ayIuTOpHH, B MUCBMEHHOM W YCTHOH

dopme

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI O JUCHUILINHE (MOLYJII0)

B pe3ynbrare ocBOeHUS JUCIIUIUTHHBI 00y4YaronInecs JOKHBI

3HATh:
[l ¢ynnameHTanbHBIE TOHSATHUS,
OMOJIOTHYECKHUX CUCTEM;
[J (Qu3udeckne OCHOBHI

¢u3znvecKrue MPUHIUIIBI

MaHUITYJIUPOBAHUSA

(GYHKIIMOHMPOBaHUSA M PEryJsILuu

HAaHOCTPYKTYpPaMH, OCHOBHOE OOOpyHOBaHHE W

BBICOKOTIPOU3BOAMUTEIILHBIE CUCTEMBI JIJIsl OMO(DHU3HUKH;
[J coBpeMeHHbIE MPOOIIeMbl OMODU3ZNKN KICTKH.



YMETb:

[] abcTparupoBaThCsi OT HECYIIECTBEHHOTO TP MOJCIUPOBAHUHM PEATbHBIX OHOJOrMYECKHX

IponeCCOB;

[l IOJIb30BaTbCs CBOMMHU 3HAHUSAMHU IS peuicHus q)YHI[aMeHTaHBHBIX U TPUKIAAHBIX 3aJa4d

HaHOTeXHOJ’IOFHﬁ;

] caMOCTOSITEIbHO OCBaMBaTh HOBBIE pecypchbl (0a3bl NaHHBIX M MPOTPAMMBI) M HKCIIEPUMEHTAJIbHBIE

MCTOABI HaHOTCXHOJ’IOFHﬁ;

[] menarh KaueCTBEHHBIE BBIBOABI IIPU MEPEXO/IE K MPEIEIbHBIM YCIOBHAM B U3y4aeMbIX MPoOIeMax;

[] ocBauMBarb HOBBIC MMpEAMCTHBIC O6J'IaCTI/I, TCOPCTUYUCCKUC TIOAXOAbI W OSKCICPUMCHTAJIBHBIC

METOIUKHU;

[J onpeAessTh aKTyaJIbHOCTh eI 1 3334 U IPAKTHUECKYIO 3HAYMMOCTh HCCIIEIOBAHNUS;
] IPOBOAUTH aHAJIN3 PE3YJIHTAaTOB U METOAWYECKOTO OIBITA MCCIICAOBAHUS MPUMEHHUTENBHO K OOIIeH
(dbyHIaMeHTanbHOH pobneme B M30paHHON 001acTH;

[ paboTaTh Ha COBPEMEHHOM, B TOM YHCJI€ BBICOKOIIPOM3BOANTEILHOM 000PYJOBaHUN.
BJIaJIETh:

] OCHOBHBIMH METOIaMH pabOThI C HAHOCTPYKTYPAMHU;

[] OCHOBHBIMH NpHUEMaMU pabOThI Ha BRICOKOTEXHOJIOTUYHOM 000pY/IOBAHHH;
[J KyAbTypO# MOJICTTUPOBAHHS OMOMETUITMHCKHIX HCCIIC/IOBAHUH;

[] HaBbIKAMH FpaMOTHOﬁ O6pa6OTKI/I PE3YJIBTATOB OIbITA MW COIIOCTABICHUA C TCOPCTUYCCKHUMU

JaHHBIMU;

[ HpaKTHKOfI HCCIICAOBAHUS U PCUICHUA TCOPCTUUCCKUX U MPUKIIAAHBIX 3a1a4 6HO(1)I/IBI/IKI/I;
[l HaBbIKAMM TCOPCTUYCCKOI0 aHaJin3a 3aJaqd 6I/IOMC,Z[I/II_II/IHLI, CBA3aHHBIX C H3YUYCHHUEM CBOICTB

OMOJIOTMYECKUX CUCTEM Ha HaHOMCTPOBOM YPOBHC.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Pu3nyecKuii MUpP KJIETKH. 12 8
) Camoopranuzanus MOJIEKYIISIPHBIX 3 4
cucteM. [IpHHIMIIBI caMOOpTraHU3aINN.
3 MonexynspHsle UH(pOpMaLNOHHBIE 12 4
MPOLIECCHI B KIIETKE.
4 CranuoHapHble TOMOTEHHBIE CHUCTEMBbI 12 4
KJIETKH.
5 ®epmenThl. PDepMeHTATUBHAS KMHETHKA. 8 4
6 MonexymsipHble MaiiHbl. MOTOPBI. 8 6
7 OcHoBHblE ~ MeTabonuueckue  OOKH 3 3
KHU3HEOOECTICUeHNUS KIETKH.
CrienuanibHbIe PEryasiTOPHBIE MOJICKYIbI.
3 VYnpassromue MeTabomuiecKne 3 6
cucteMbl.  Mepapxusi  ympaBJisiIOLIMX
CHCTEM SPUTPOLIUTA.
9 Hecrammonapusle ¥ HETOMOT€HHbIE 12 7
cucteMbl. CBepTHIBAaHUE KPOBH.
10 |BHyTpHKIETOYHAsA CUTHAINA3ALMSL. 12 8
1 bruoduzuka MONEKYISApHBIX CTPYKTYp H 3 3
MOJIEKYJISIPHBIX MAIIHH.
12 Henenne  kuerku. CamoopraHuzarus 12 3
MHUTOTHYECKOTO BepeTeHa JACTICHHUS.




Wtoro wacos 120 75

[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 7 (OceHHmi)
1. ®uznyeckuii MUp KIETKH.

BpemenHo#t u mpocTpaHCTBEHHBIH MacmiTad Ouojormueckux mporeccoB. CBOWCTBA BOABI U HX
MIOCJEJICTBUSA: KOHICHCHUPOBAHHAs Cpena, MOJSAPHBIA pacTBOPHUTENb, IHUCCOLMALVS, HOHBI.
bruskoneiicTeue. 3afaun U CocoObl CAaMOOPTaHM3AIMK HAa KIETOYHOM M MOJICKYJSIPHOM YPOBHE.
@U3NKO-XUMHUYECKasl JIOTUKA YCTPOWCTBA JKMUBBIX CHUCTEM: DJIEMEHTBI, MOJEKYJBI, IPYIIBI, CBS3H,

CTPYKTYPBI.

2. CamoopraHu3zanys MoJIeKy/SIpHbIX cucTeM. [IpuHIMnBl caMoopranu3anuy.

[lpuHuMOBl camoopraHu3auuu. 3afadd M CHOCOOBI CaMOOpPTaHM3alUUMM Ha KIETOYHOM U
MOJIEKYJSIPHOM ~ YpoBHE. MHOXKECTBEHHbIE METacTaOMJIbHbIE COCTOSIHUS W UX pOlb B
caMOOpraHu3aluu. JHepreTuueckue JanamadTsl. Posb 6apbepoB 1 T0KaIbHBIX MUHUMYMOB.

3. MOJ'IGKy.]'IHpHBIC I/IH(l)OpMaLII/IOHHBIe OpOLECCChI B KIICTKC.

Monekynspras namsats - JHK-PHK-6enox. Mup PHK. HudopmaunoHHbIi 1IyM ¥ 3BOIIOIHMOHHBIN
otoop. OCHOBHBIE MOJEKYJISpHBIE OJOKM HBOJNIOLUM. TodyeuyHble MYyTalUM, AyIUTMKAaLWH,
TOPU30OHTAJIBHBII MEPEHOC TEHOB. MexaHu3Mbl YCKOPEHHsI HBOJIOLNMHM W OOpaTHbIE CBSA3H B
MH(OPMAIMOHHBIX IMIpoIleccax.

4. CranioHapHbIE TOMOTEHHBIE CUCTEMBI KJIETKH.

Mertabonuueckue cucTeMbl u MeTabonuyeckue cetd. CTeXMOMEeTpHs IMOTOKOB, MX DPEryJISLus.
OCHOBBI TEOpPHH PETYIALMU Onojornyeckux cucreM. [omeocras u crabunusanus B METabOIMUECKUX
cucTemax.

5. q)epMeHTLI. q)epMeHTaTI/IBHaSI KHMHCTHKA.

Wndopmannonnsle npoueccel Ha ypoBHe OenkoB.  ®Depmentsl. KuHernka (epMeHTaTHBHBIX
peakumii. Cxema Muxasnuca-Menren. Teopema TuxoHoBa. KoonepaTHBHOCTh M aJlJIOCTEpUYECKHE
spdextel. T'emornobun. HMurubutopsl. Perynstopubie cyObeaununsl. [locTTpaHCIsIUMOHHBIE
MOTU(UKAIIMN OEITKOB.

6. MonexymsipHble MaliuHbl. MOTOpBI.

Pa3nbie THnBI paboTh, coBeplIaeMble B KieTke. MexaHuka u xumus. ConpspkeHHBIE MPOLECCHI.
MoutekynsipHble npeoOpa3oBaHus SHEPIUu. MoTtopsl. [Tonumepassbl. [TaniepoHsI.
YOUKBUTHHUPOBAHUE U N30MPATEIHHBIN MPOTEOIU3-TIPOTEOCOMA.

Cemecrtp: 8 (Becennuit)
7. OcHOBHBIE MeTA0OIIMUECKHE OJIOKU KU3HEOOECIIEUEHUSI KIIETKH.

Ocmoc. Crabmnmzanusi obobema spurpounta. Knetounas memOpana. CraOuwnmszanus — oObema.
Hacocn1, kaHamibl.




8. CrenuanbHbIe PEryasSTOpHbIC MOJEKYIbl. YIpPaBIAIONIME MeTabomuueckue cucteMsl. Mepapxus
YIPABIIAIOIIHX CUCTEM 3PUTPOLUTA.

CrenuanbHbBIe PETYIATOPHBIE MOJEKYJbl. YIPABISAIOIMAEC MeTa0oNu4YecKkue cuctembl. Hepapxus
YIPABIAIOMIUX CHCTEM SPUTPOIUTA.

[MpousBoncTBo oSHepruu. [nukonus. Merabonmuveckiue CHCTEMbI W METaOONMYECKHE CETH.
AHTHOKCHUAAHTHBIE cUCTeMBI KieTKU. Kucnopon. Imoraruon. Buramuun E. Manspus.

9. HeCTaLII/IOHapHLIe 1 HCITOMOI'CHHBIC CUCTCMEI. CBepTBIBaHI/Ie KpOBHU.

[IpuHIMIBI YCTPONHCTBA U METOIBI MCCIEAOBAaHNS HECTALIMOHAPHBIX CUCTEM KIETKH. X OCHOBHEIE
TuIbl. PepMEHTATUBHBIE KACKa/bl U UX PEryyslus. Poiy MoJ0XKUTENbHBIX U OTPULIATEIIBHBIX CBSI3EH
B cUrHaJibHBIX cucteMax. [loporu, Oudypkanum, xonebanus. AKTUBHBIC Cpellbl U aBTOBOJHOBBIC
npoueccsl. IIpocTpaHcTBeHHas opraHu3anusl MPOLIECCOB IpU JAEIEHMM KICTKU. 3a IMpenenaMu
KJICTKH: CBEPTHIBAHHE KPOBU, KOMILIEMEHT, MOP(OreHes.

Iupponuaamuka kpou. @uOpuH. Kackan peaknuii mia3MeHHOTO 3BeHa CBEpThIBaHUS. KpoBp —
HeoOblyHast akTuBHAas cpena. Kuertounwd remocta3. ®dakrop ¢on-Bumnebpanra. Llutockener
TpomOouuToB. HTErprHbl. BHYyTpHKIeTOUHast CUrHAIU3aMs B TPOMOOLINTAX.

10. BHyTpuKIIeTOYHas CUTHAIN3aIIHS.

BuyTpuknerounas curHanuzauus. TuIlbl pelienTOpoB M MEXAHU3MBbl II€pellaud CHUTHajla Yepes
MeMOpaHny. KrHa3bl 1 BTOpUYHBIE MecceHIKephl. Perymsanus merabonu3ma INHKOTEHA — HEpapXus
SHEPreTUKM W TOPMOHAJIBHOW  perymsiuuu.  MonHbele  KaHanbel.  HepBHBIE ~— MMITyJIBC.
3anporpaMMHUpOBaHHAsl CMEPTH KJIETKH: allONTO3, HEKPO3, ayTodarus.

11. bruodusuka MOIEKYISPHBIX CTPYKTYP M MOJICKYJISAPHBIX MAIIKH.

HepaBHoBecHast TepMoAMHaMUKa MHUKpPO- © MakpocucreM. CamoopraHuzalus B HaHOMHDE.
@dusnyeckue NPUHLMIB  (QYHKIMOHUPOBAHUS  MOJEKYISIPHBIX MamuH. VOHHBIE HAcOCHI
[lonmumepu3aMoHHbBIE IBHXHUTEIN Ha OCHOBE akTWHA. JKryTtuku. MoTOpHbIE O€JKW: MHO3WHBI,
KHHE3WHbI, TuHenHbl. Pubocombl. [lurockenet. [IpomexyTtounbie (umameHTh. MUKPOTPYOOUKH.
AKTHHOBBIE (PHIIAMEHTHI.

12. I[eJ'IeHI/Ie KJICTKH. CaMOOpFaHI/I?:aLII/ISI MUTOTHUYCCKOT'O BEPCTCHA JACIICHU.

Knerounsnii mukn u ero perymsauus. Knerounsie wacel. Cdk n muximnbsl. [Ipusiun paGots
KJeTouHbIX yacoB. Pa3za GO u yeknoiHThl. OyHKIUK PA3NUYHBIX HIUKIMHOB IPU MEPEKITIOYeHUH (a3
KIeTouHoro 1ukia. Maeonorus yek-moinToB. ®aza GO, MexaHU3MbI BXO/Ia U BbIXO/1a U3 Hee. S-(aza.
Vneoenne JIHK, ymakoBka xpomarnHa. MexaHu3M paboOTbl  PEIUIMKALIMOHHOM  BHJIKH.
PacmakoBka/3anakoBka mpu Ayrmuimkanuu. CaMoOpraHu3anys MUTOTHYECKOTO BEpeTeHa JIENIEHHS.
Crparerusi © OCHOBHBIE y4acTHHKH. CTaguu MHTO3a M COOBITHA, Mpoucxoadmue B HuX. CTpoeHue
BEpeTeHa [ENCHUS: LEHTPOCOMBI, MHUKPOTPYOOUKH, MOTOPbI M IACCHUBHbBIE KPOCC-THHKEPHI.
dopmupoBaHue BepeTeHa aAeneHus. MUukpoTpyOouku. [[BmkeHue xpomocom B murTo3e. CHIIBL,
nelcTByrome B MuTo3e. KOHTpOoib 3a KauecTBOM JEJCHUS U 3aKPEIUICHMEM MHUKPOTPYOOueK.
OmunbKyu 3aKperieHus] XpOMOCOM B BepeTeHe JiesieHusl. YyBCTBUTENBHOCTh K MEKKUHETOXOPHOMY
HaTshkeHuto. [panueHT ABpopsl B u ucnipapnenne omubok. Tenodasza u MUTOKWHES.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Heobxonumoe obopynoBaHue Jist JISKIUN: yueOHas ayTuTOPHS, OCHAIIEHHAS. KOMIIBIOTEPOM U
MYJIBTUMEIUHHBIM 000pyI0BaHUEM (TIPOEKTOP, 3BYKOBasi CUCTEMA).
OOGecrieyeHre CaMOCTOSTEILHOM PaboThl. DIEKTPOHHBIE PECYPCHI, BKIFOYAs IOCTYI K 0a3aM JaHHBIX.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa



1. HepaBHoBecHas TepMorHaMuka U pusnueckas kuHetuka [Texct] / U. 1. bazapos, O. B. 'eBopksiH,
I1. H. Hukonaes - M.13a-80 MI'Y,1989

JomnonHutenbsHas auTeparypa
PexomentoBaHHas TUTEpATypa A CAMOCTOSATEIBHOIO U3yUYEHUS:

1. Ilpuroxxun M. BBegenue B TepMoaArHAMUKY HEOOpaTUMBIX IporieccoB. M.: M31-Bo nHOCTpaHHON
ymT., 1960.

2. Choi S. Introduction to systems biology. Humana Press Inc. 2007, 549 pp.

3. Konieczny L. et al. Systems Biology. Functional Strategies of Living Organisms. Springer
International Publishing, 2014, 553 pp.

4. Understanding the Dynamics of Biological Systems. Lessons Learned from Integrative Systems
Biology. Editors: Dubitzky, Werner, Southgate, Jennifer, Full, Hendrik (Eds.) Springer-Verlag NY 2011
5. Dynamics of Biological Systems. Michael Small. Chapman and Hall 2014

6. Pomanosckuii 10. M., Crenanosa H. B., Uepnasckuii J|. C. MaremaTndeckoe MOJEIUPOBAHKE B
ouoduszuke. M-Ixesck, 2004

7. Modeling Dynamic Biological Systems. Authors: Hannon, Bruce, Ruth, Matthias. Springer 2014
8. Bernhard O. Palsson. Systems Biology: Properties of Reconstructed Networks. Cambridge
University Press, 2006, 334 pp.

9. depMeHTAaTUBHBIE IPE0OPa30BaTENIN SHEPTUU: IPHUHIMIEI hyHKIMoHNpoBaHus / A. E. Bykaruna;
OtsB. pen. C. D. Ixons ; AH CCCP, Uu-T 6uon. ¢usuku. - M. : Hayka, 1988. - 191 crp.

10. ApHonba B. . I'eomeTprueckre METOIbI B TEOPHH OOBIKHOBEHHBIX JU(PepeHIHaTbHBIX
ypasHenuit. MITHMO 2012, 384 ctp.

11. UBaaumkwuii, I. P. Maremarnueckas ouodusnka knerku. M. Hayka, 1978. 311 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://www.ncbi.nlm.nih.gov

1. Konieczny L. et al. Systems Biology. Functional Strategies of Living Organisms. Springer
International Publishing, 2014, 553 pp.

2. Understanding the Dynamics of Biological Systems. Lessons Learned from Integrative Systems
Biology. Editors: Dubitzky, Werner, Southgate, Jennifer, Ful3, Hendrik (Eds.) Springer-Verlag NY
2011.

3. Modeling Dynamic Biological Systems. Authors: Hannon, Bruce, Ruth, Matthias. Springer 2014.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

MS Office.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, npocaymaBmuid Kype, AOJDKEH C OJHOW CTOPOHBI, OBIAAETh TEOPETHUYECKHM aIllapaToMm
OnoU3MKN KJIETKH, a ¢ APYrOd CTOPOHBI, JOIDKEH HAyYUTHCS MPUMEHSATH MOJY4YEeHHBbIC 3HAHUS Ha
MPaKTUKE. YCIEIIHOE OCBOEHHE Kypca TpeOyeT CaMOCTOSTElIbHOH padoThl cTyneHTa. B mporpamme
Kypca JUIsl CaMOCTOATENILHOM paboThI CTyA€HTa HaJl TEMOW OTBOANUTCS MUHUMAJILHOE BPEMSL.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— npopaboTKy yueOHOro Marepuana (1o KOHCIIEKTaM JIEKIUH, yueOHOM 1 HaydHOU JTHuTepaType),
— YTEHHE U KOHCIIEKTHPOBAHUE JIOTIOJIHUTENIBHOI JIUTEPATyPHI,

— MO/ITOTOBKY OTBETOB HA BONPOCHI, IPETHA3HAYCHHBIX JUISl CAMOCTOSATEIBHOTO N3YYCHHS,

— pelieHHe 3a1a4, PeAIaraeMpIX CTYJCHTaM Ha JICKIHUX,



—  KOHTpOJb CaMOCTOSITEJIbHOM pabOThl CTYyJIEHTa OCYIIECTBIsSCTCS B (OpPME HHAWBHIYaIbHBIX
KoHCcynbraimid. [lokasarenmem BiageHHsT MaTepHalioM CIY)KAT YMEHHE pemars 3axadu. s
(GOpMHPOBaHUS YMEHHUS NPUMEHITh TEOPETHYECKUE 3HAHUS HAa IPAKTUKE CTYJICHTY HEOOXOAUMO
pe-maTh Kak MOXHO Oombmre 3amad. [lpw pemieHMu 3amad  Kaxkaoe JeHCTBHE HEOOXOIUMO
apryMEHTHPOBATh, CChIIAsACh HA PACCMOTPEHHBIN paHee TEOPETUUCCKHI amapar.

OOBIYHO MPUAEPKHUBAIOTCS CIESTYIOIICH CXEMbI: H3yUeHHEe MaTepualia JICKIHH 110 KOHCIIEKTY B TOT ke
JIeHb, Kora Obuta npociymrana Jiekius (10-15 MuHyT); MOBTOpeHHE MaTepHraia HakaHyHe Cleqyronen
nexiuu (10-15 MuHyT), MpopaboTka yueOHOro Marepuana 1o KOHCIIEKTaM JIEKIIUH, y9eOHOH 1 Hay4IHO
JUTEpaType, MOATOTOBKA OTBETOB HA BONPOCHI, penieHue 3a1ad (1 gac).

BaxHO 10OWTHCA MOHMMaHMS M3y4aeMOTO MaTepHaja, a He MEXaHHYECKOTO ero 3anoMHuHaHus. [Ipu
3aTPYAHEHUH HW3YYCHMsl OTACIBHBIX TEM, BOIIPOCOB, CIIEIyeT OOpamaTbcsi 3a KOHCYJIBTALUSIMHU K
nekropy. OOs3aTenbHBIM TpeOOBaHMEM SBJSIETCS  BBINOJIHEHHWE JIOMAIHUX paboT, KOTOpBIE
CHCTEMaTHYECKU CIal0TCS Ha TIPOBEPKY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U TPAHCIAIIMOHHONW MEIUIIHHBI
Kypc: 4
KBaJU(PUKAHA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHmpoBaHHbIi 3a4eT

8 (BeceHHHUI) - DK3aMeH
PaspaGorunkm:

@®.1. AraymiaxaHos, 1-p Ouon. Hayk, podeccop
M.A. Ilanrenees, A-p pus.-mar. Hayk, mpodeccop
A.T". JIyOpoBcKasi, CTapiifii CreruaiucT Mo yaeOHO-BOCTIUTaTeIbHON paboTe



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HanmeHoBaHnEe KOMITETEHITUT NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH
OIIK-1 CnocobeH npuMeHSITh OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
(dyHIaMeHTalbHbIE 3HAHUS, IOJTyYCHHBIC B MOJTyYEHHBIX PE3YJbTaTOB

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK, U HCIIOJIb30BATh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-4 CriocobeH ocymiecTBiIsITh COOp U OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
00pabOoTKy HayYHO-TEXHUYECKOH U (M) WHTEJUIEKTYyaJIbHOTO aHalin3a WHGOpMAalMU MpH PEIICHUN
TEXHOJIOTUYECKON MH(POPMAIMHK AT pellieHnsT  |3a1ad MpoQeCcCuoHaNbHON 1eSTeIbHOCTH

($yHIaMEHTAIBHBIX U MPUKIAJHBIX 33124

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH [IK-1.3 Brageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI MOZIEIIMPOBaHUS €CTECTBEHHOHAYUYHBIX OOBEKTOB M CHCTEM
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHATMTHYECKHUE ¥ IMUTAIMOHHEIC)
HCCIIEI0OBaHUS

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B
X07Ie HayYHO-HUCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOUeHMS)

[1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
000CHOBaHMS M JI0Ka3aTeNIbCTBA, HAYYHbIE NMPOOIEMBI M HX
pelieHUs] SCHO M TOYHO B TEPMUHAX, MOHATHBIX IS
mpoeCCUOHAIBHON ayTuTOpUH, B MHUCHMEHHOH M YCTHOW

dhopme

2. Iloka3areim OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus aucuuIuinHbl «brnodusnka KIeTkm» 00yqaronuics JOmKeH:

3HAThb:

[0 (QyHnamMeHTaIbHBIE TIOHATHSA, (U3UYECKUE TPUHIOUINBI (PYHKIHMOHUPOBAHUS W  PETYISIIUU
OHOJIOTHYECKUX CHCTEM;

[0 ¢u3uueckue OCHOBBI MAHWITYJUPOBAHUS HAHOCTPYKTYpPaMH, OCHOBHOE OOOpyIOBaHHE WU
BBICOKOITPOU3BOIUTENHLHBIC CHCTEMBI JIJIsl ONOPU3NKY;

[ coBpeMeHHBIE MTPOOIIEMbI OMOGU3UKH KIETKH.

yMeTh:

[] abcTparupoBaThCsi OT HECYIIECTBEHHOTO TIPM MOJICIUPOBAHUHM PEAbHBIX OMOJOTMYECKHX
MPOLIECCOB;

[l TONB30BaThbCS CBOMMHM 3HAHUSMH ISl peHIeHUs (yHAaMEHTalIbHBIX W TPHKIAIHBIX 33734
HAHOTEXHOJIOTHH;

] caMOCTOSITEIPHO OCBaMBaTh HOBBIE pecypchl (0a3bl NaHHBIX M MPOTPAMMBI) H IKCIIEPUMEHTAIbHBIC
METO/Ibl HAHOTEXHOJIOTH;

[] menarth KaueCTBEHHBIC BBIBOBI ITPU TIEPEXO/IC K MPEACITbHBIM YCIOBHAM B H3y4aeMbIX MPOOIeMax;

[] ocBaumBaTh HOBBIC IpPEIMETHBIC OONACTH, TEOPETUYECKHE TIIOAXOABI M 3KCHEPUMEHTANIbHBIE
METOJIMKH;

[] ompenemnsTh aKTyaaIbHOCTD IeJIeH U 3a/1a4 U MPaKTUIECKYI0 3HAUUMOCTh UCCIICIOBAHUS;

] MpOBOAUTH aHAJIN3 PE3YJIBTATOB U METOAMYECKOTO OMBITA MCCIICAOBAHUS MPHUMEHHUTEIBHO K OOIIeH
(dbyHIaMeHTaNbHOH MpobiemMe B M30paHHON 00J1acTH;

[ paboTaTh Ha COBPEMEHHOM, B TOM YHCJI€ BBICOKOIIPOM3BOANUTEILHOM 000PYIOBAaHHH.

BJIaJeTh:

[J OCHOBHBIMH METO/IaMH pabOThl C HAHOCTPYKTYpaMH;

] OCHOBHBIMHU TPHEMaMH PAOOTHI HAa BBICOKOTEXHOJIOTHYHOM 000pYI0BaHHH;

[J KyJABTypO# MOJETUPOBaHU OMOMEIUIIMHCKUX HCCIIeIOBaHUM;

[/ HaBbIKAMH TPaMOTHOH OOpPabOTKH pE3yJIbTaTOB OMNBITa U COIMOCTABJIEHHS C TEOPETUYECKUMHU
JaHHBIMH;

[ mpaKTUKOW MCCIEI0BAaHUS U PELICHUS TEOPETUUECKUX U MPUKIIAIHBIX 33134 ONn0(pU3NKH;

[J HaBbIKAMHM TEOPETHYECKOTO aHaju3a 3aJad OMOMEIWIHHBI, CBA3aHHBIX C H3YYCHHEM CBOWCTB
OMOJIOrMYECKUX CUCTEM Ha HAHOMETPOBOM YPOBHE.

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



[Tpumeps! KOHTPOJIBHBIX BOTIPOCOB ISl IIPOBEICHHS TEKYILEr0 KOHTPOJIS yCIIeBaeMOCTH.
1) Mutos. Crparerusi ¥ OCHOBHbIE YYaCTHHUKH.
2) Crpoenuie MUKpoTpyOouKkH. JIluHamMuka MUKpOTpyOouKH. /IlnHaMudeckas HeCTaOMIBLHOCTb.

3) Pomnp tuaponmuza ['T® B nuHamuike MHUKpOTpyOouek. CTpyKTypHas OCHOBa JWHAMHYECKOU
HECTaOMIBHOCTA MUKPOTPYOOUEK.

4) JIBmKE€HHE XPOMOCOM B MUTO3€

5) MonexynspHble MOTOPBI, HOPMHUPYIOIINE BEPETCHO JIEICHUS

6) Crpykrypa 1 QpyHKIMM KHHETOXOpa

7) Wsmepenue cuil, pa3BUBa€MbIX MUKPOTPYOOUYKaMHU

8) Conpspxenue pa300pKu MUKPOTPYOOUKH M JBMXKEHUSI XPOMOCOM

9) Owmmbku B 3aKperuieHur XpoMocoM. KOHTpoITb 3a Ka4eCTBOM JIEJICHUSI.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA NIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[Tpumepsl BorpocoB k audHepeHIInPOBaHHOMY 3a4eTy.

1) Meronsl mccneqoBaHUsl HECTAIIMOHAPHBIX W TMPOCTPAHCTBEHHO HEOMHOPOJIHBIX OHMOIOTHYECKHX
ceTen

2) CrpowutenbHbIe OIOKA OMOIOTHYECKUX CUCTEM U MX (DYHKITUHU: KaCKaJbl, OOpaTHEIE CBSI3U, IITYHTHI
3) AKTUBHEIE CpE/Ibl M aBTOBOJHOBBIC MTPOIIECCHI

4) BHyTpUKIETOYHAS CUTHAIN3AINS

5) Kuerounas cmepTh

6) CaeprhiBaHrEe KpOBU. KOMILIIEMEHT.

7) Knerounsrii mukn. Dasel KJIETOYHOTO IUKITA

8) Knerounsie yacel. Cdk u nmuknuaer. @a3za GO 1 YeKMONHTEI.

9) MsbuparenbHblii TpoTeoNn3. YOUKBUTUHUPOBAHHUE U IPOTEOCOMBI.

10) Koresuns! u cenapassl

[Ipumepsl 5K3aMEeHALMOHHBIX OUIIETOB

buner Nel

1. Opurpouut. I'emoroduH, cBsI3b GU3NOIOTHHA U OMOXUMHU TPAHCIIOPTA
KHCIIOPOAA.

2. AKTUBHBIE Cpe/Ibl U ABTOBOJIHOBBIE MTPOLECCHI

buner No2

1. Oputponut. Membpana. l{lurockener. Perymsimust o0beMa u GOpMBI.

2. Kackaz 1mia3sMeHHOTO CBEPTHIBaHUS KPOBU: OMOXMMHYECKOE YCTPOHCTBO U
peryssius

buier Ne3

1. Cucremsl )xu3HeoOecnieyeHus KieTkd. IOHHBIN romeocTas.

2. CurHanuzanus B TpOMOOIUTAX

buner No4

1. DHepretuka spuTponuTa. Perysiuus mmkonusa.

2. Monexynsapasle MOTOpbl. KHE3NHBI.

Kputepun oniennBanus
Onenka ommyao (10 OamnoB) - BBICTABJISIETCSl  CTYAEHTY, II0Ka3aBIIeMy BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JJaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.



Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka omamuHo (8 6auioB) - BBICTaBIAETCS CTYIEHTY, IIOKa3aBLIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopouio (7 6ayuioB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYCHHBIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YNIBTATHI.

Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepHall, TPAMOTHO H
[0 CYLIECTBY M3JaraeT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHWS HAa MPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0aijIoB) - BBICTABISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUUYECTBO HETOUHOCTEH.

Onenka ynoBieTBOpUTeNbHO (4 Oajna) - BBICTABISIETCS CTYAEHTY, IOKaszaBlieMy (parMEeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

Onenka ynoieTBoputTenbHO (3 Oana) - BBICTABISIETCS CTYAEHTY, IOKaszaBlleMy (parMeHTapHBII,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbBHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

OneHka HEeYIOBIETBOPUTEILHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBINA HE 3HAeT OonblIeii yacTu
OCHOBHOTO COACp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT TrpyOble OIMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPHUHIUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimune ommOKy B (HOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3aj1ay.

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

[Ipu npoBenennu audQepeHIMPOBAHHOIO 3a4yeTa WJIM YCTHOrO DJK3aMeHa oOyyaromemycs
npenocrasisiercss 30 MUHYT Ha HOAroToBKy. Onpoc obyyaronierocs o OUIeTy Ha yCTHOM 3K3aMEHe He
JOJKEH MPEBBIIIATh OHOTO ACTPOHOMUYECKOIO Yaca.



