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npo¢ujib NOArOTOBKHU: MenunuHcKas Gusnka u ononHhopMaTHKa

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

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

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

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

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

[Iporpammy cocraBui: B.M. T'oBopyH, &-p 6uon. Hayk, npodeccop, 3aBeayromuii kKadeapoit

[Iporpamma obcyxieHa Ha 3acefjanny Kadeapbl MOJEKYISPHON U TPaHCISAIMOHHON MeaunnHbl 25.04.2020



AHHOTANMA

Lenpio maHHOM NUCUUIUINHBI ABISETCA U3yUeHHE OCHOB CHCTEMHOTO MOJX0Ja K aHAJN3Y KUBBIX OPraHU3MOB
Y MHTETPAThHOE N3YYCHUE MTOBENCHUS U (DYHKITUI KJIIETOUHBIX OCITKOB B JKMBOH KJIeTKe. B mporecce ocBoeHUs
JUCIUATUTHHBI CTYIEHT MOyYUT 3HAHUSI 00 OCHOBHBIX CPEJICTBAX JUIsl HTHBEHTApU3aIlui OCIIKOB U METa0OIUTOB
B )KMBOU KJIETKE, O IPUMEHEHUHN METOAO0B IMPOTCOMUKH 1 MeTaboimoMuku. Pa3BuTue y CTYIEHTOB CHCTEMHOTO
MojxoAa K aHanu3y Ouonorndeckoir mHGopMmaryu. CTyIeHT NOTyYUT QyHIaMEHTaIbHbIC MTOHATHUS, 3aKOHBI,
TEOPHUH CUCTEMHOU OMOTIOTHHU

1. leau u 3apauun

eap AUCUMNIMHBI

M3y4YCHHUE OCHOB CHCTEMHOTO IIOIXOAa K aHAJIU3y JKUBBIX OPraHM3MOB M WHTErpaIbHOE H3y4YCHHE
MoBeJIcHHS U QYHKINH KIETOYHBIX OCITKOB B )KUBOU KIIETKE.

3agauu AU CHUILIHHBI

* OCBOCHHE CTYJCHTaMH OCHOBHBIX CPEJICTB JJIsSi MHBEHTAPHU3AIMU OCITKOB U METaOOIUTOB B )KHBOU
KJICTKE;

° MPUMCHCHUC MCTOAOB IPOTCOMHKU H METa0OJIOMHUKHU JJISL TTOJIYUCHUSA HOBBIX 3HAaHMI B 00JacTH
KUBBIX CUCTCM,

* pa3BUTHE Y CTYICHTOB CHCTEMHOTO MO/AX0/a K aHaJIM3y OHOIOrn4ecKoi HH(POPMAIUH;

® OKa3aHHeC KOHCYJ'IBTaI_II/II‘/'I Hu noMomu CTyad€HTaM B NPOBCACHUU COOCTBEHHBIX TCOPCTUUYCCKUX U
OKCIICPUMCHTAJIBHBIX I/ICCJ'IG,I[OBaHI/Iﬁ B o0nacTu OPpOTCOMUKHU U METa0OJIOMUKH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3HaeT ®W  cOocoOCH  HCIOJB30BaTh B
mpoeCCUOHANBHON  JesTeNbHOCTH  (yHIaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneer cucremoit pynnamentansieix |OIMK-1.2 CrnocobeH 0600mark ¥ KpUTHYECKH OIICHWUBAThH
Hay4YHBIX 3HAHUH B 00acTu OIBIT WM PE3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IAaCTH
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku W (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHun 3a1a4 NpoQecCHOHANBHON AEATENbHOCTH

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4 CriocoOeH ycIienHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU

aHaJIM3 pe3yNibTara U MPeJICTaBUTh BBIBOJBL,
MIPUMEHSS 3HAHUS U HABBIKU B 00JIACTH
(hU3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTHH

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAHHN B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON

[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pelarh 3aja4u, B ToM uncie pa3padareiBath 1 [IK-1.2  CriocoOeH  BBIABUTATH  THIOTE3bI, CTPOUTH
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH U MPOLECCOB, OLIEHUBATh Ka4eCTBO pa3pabOTaHHOM
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOJy4YaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEN0BAHUN K KOHKPETHOU
HAay4YHOM 3aJad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pE3yNbTaThI




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATh:
(byHIaMeHTaIbHbIC TIOHATHS, 3aKOHBI, TCOPUH CUCTEMHOM OHUOJIOTHH;
3aJa4d MPOTEOMHOT0 M MeTabOJOMHOTO IMOJXONa K M3YyYCHHIO KHMBBIX CHCTEM H €r0 CBS3b C
APYTUMH HayKaMu;
MPUHIMIBI paOOTHl COBPEMEHHBIX 0a3 MaHHBIX MO CTPYKTYpe TCHOMOB, OCJIKOB W JIPYTOi
OuoIorn4YecKoi nHhopMaIHH.
YMETb:
a0CTparupoBarbCsi OT HECYIIECTBEHHOTO IPH MOJCIMPOBAHUU PEAJbHBIX OHOJIOTHYECKUX
HPOLIECCOB;
MOJIB30BAThCSl CBOMMH 3HAHUSAMH ISl pelleHHus (YHJAaMEHTAIbHBIX WM NPUKIAIHBIX 3a7ad
IMOCTI€HOMHOI GHOJIOTHH;
CaMOCTOSITEIEHO OCBaMBaTh HOBBIE pecypchl (0a3bl JAHHBIX M MPOTPAMMBI) ¥ IKCIICPUMEHTAIIbHBIE
METO/IbI IPOTEOMHOT'O ¥ METa00JIOMHOTO aHAJIM30B;
JieNaTh Ka4eCTBEHHBIC BBIBOJIBI IIPH NIEPEXOJIE K MPEICTbHBIM YCIOBUAM B U3y4aeMbIX PoOIeMax;
OCBaMBaTh HOBBIC NPEIMETHbIC O0JACTH, TEOPETHYECKHUE MOAXOABI M IKCIICPUMEHTAIbHBIC
METOJIMKH;
OIIPE/IeIISATh aKTYaIbHOCTD 1IeJIeH U 3a]1a4 ¥ IPAKTUYECKYI0 3HAYUMOCTh MCCIICJOBAHUS;
MPOBOJIUTH aHAJIN3 PE3YJIBTATOB M METOANYECKOTO OIBITA UCCIICIOBAaHUS IPUMEHUTEIFHO K 00IIen
(dyHIaMeHTaNbHOH pobiemMe B M30paHHON 00J1acTH;
paboTarh Ha COBPEMEHHOM, B TOM YHCJIE W YHHKaJIbHOM J1a0OPaTOPHOM M BBIYHCIUTECIHLHOM
000pyIOBaHUH.
BJIQJICT!

OCHOBHBIMH METOZaMH pabOThI C OETTKaMU ¥ METa0OIUTaMH )KUBOW KIIETKH;
OCHOBHBIMU TpHeMaMu paboThl Ha JIabopaTopHOM OOOpPYIOBaHHM JUIsI TPOTEOMHOTO H
METa00JIOMHOTO aHAJIN3a;
KYJIBTYPOI MOJICTUPOBAHUS OMOJIOIMYECKUX 3a,1a4;
HaBBIKAMH TPaMOTHOW OOpaOOTKH pPE3yJbTaToOB OIBITa M COIOCTABJICHUS C TEOPETHYSCKUMHU
JaHHBIMHU;
NPAaKTHKOW WCCIEIOBAaHHUS W PEHICHHsS TEOPETUYECKUX W TPHUKIAIHBIX 3a/ad MOJICKYJISPHOM
MEMLIHBL;
HaBBIKAMH TEOPETHYECKOTO aHAIN3a 33/1a4 IIPOTEOMHUKH ¥ METaOOJIOMHKH, CBS3aHHBIX C U3y4YCHUEM
CBOMCTB OMOJIOTMYECKMX CHCTEM Ha MOJEKYJSIPHOM M CYOKJIETOYHOM YpPOBHSIX CTPYKTYpPHOM
OpraHH3aLuH.

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

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

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

No Tema (pa3nen) TUCIUTUTMHBI

Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTsr

pabora
1 MeTtabonomuka 6 6 20
) IpakTryeckoe NpUMEHEHHE 4 4 13

MPOTCOMHUKH.

3 [IpoTeomMuka Kak dYacTh COBPEMEHHOMH ’ ’ 7

CUCTEMHOM OMOJIOTHH.

XUMHKO-OMOTIOTHYeCKast
Macc-CIeKTPOMETPUs

5 Xpomarorpadudeckuii aHainu3 OEKOB. 4 4 10

6 OnekrpodopeTudeckuii aHAIN3 OEITKOB. 4 4 10




Nroro yacos 30 30 90
[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. Merabonomuka

Mertabonomuka. Metabomutel B kieTke. OIIGHKa JOCTOBEPHOCTH JIaHHBIX O MeTabOIUTax.
Hcnonp3oBanne 0a3 mo MeTadonuTaM W MeTabONMYecKue peKOHCTpyKuuu.  CpaBHUTEIbHAsS
MeTtabonomuka. Mnentudukanus merabonuyeckux MapKepoB 3a00JieBaHUI pacTeHUil, YeloBeKka U
KHBOTHBIX.

2. HpaKTI/I‘{eCKOC OPHUMCHCHUC TPOTCOMUKMU.

[IpomblnieHHass MPoTeOMUKa. MeToibl CyOKIETOUHOW MPOETOMUKH. bakTepuanbHas MPOTEOMHUKA.
PacturensHast mporeomuka. MeTosl OlpeaesieHus] MOCTTPAHCISIUOHHON MOIM(UKAH OEJIKOB.
CrpykTypHas mporeoMuka. MenumuHckas nporeomuka. [Tonck n Banuganus HOBBIX OHMOMapKepoB
Ul COLMAaJbHO-3HAYMMBIX  3a0oneBaHMi  dYenoBeka. MHTerpainbHblE aBTOMAaTHU3UPOBAHHBIC
IPOTEOMHBIE IIAaT()OPMBI, MPOTEOMHO-T€HOMHO-TPAHCKPUIIIIMOHHBIE TIaTGOpMbl. CHCTEMHBIH
aHau3.

3. [IporeoMuKka KaK 9acTh COBPEMEHHON CHCTEMHON OMOJIOTHH.

[TporeomuKa Kak 4acTh COBPEMEHHOM CUCTEMHOI Ononorun. COBpEeMEHHOE COCTOSHHE IPOTCOMHKH.
OGsacTv IpUMEHEHHs IPOTEOMHOTO aHainu3a. TexHomornyeckast 6a3a MpOTEOMHKH.

4. X¥uMUKo-OMOJIOTHYECKasi MacC-CIIEKTPOMETPHUs

Ompenenenue macc-CrieKTpoMeTpuH. TexHonorudeckas 0a3a macc-cnekrpomerpuu. CoBpeMeHHOE
coctosHue mnpoOiembl. OOnacTH NPUMEHEHHS MAacC-CHEKTPOMETpHUH B OHONOrHu. MeToabl
MOHHU3AIIMU MOJIEKYJIAPHBIX BEIIECTB. THITbI HOHOB, H30TOMBI. DIEKTPOHHBIN yaap. Paspsa. Iloneas
necopbuusi- wmonmsauusi. bomOapmupoBka OwicTpeiMu atomamu (FAB, SIMS). Ilnasmennas
necopbuusi. JlazepHas necopOumsi- moHmsanus. JlazepHas ngecopOlMsi- MOHM3ALUS W3 MaTPHIIBI
(MALDI). BnekrpopacnbuieHue (Jnekrpocnpeil). JBrkeHre HOHOB B AJIEKTPUUECKUX U MATHUTHBIX
nossix. CeKTOpHble MarHUTHBIE aHaJIW3aToOpbl. Bpemst -nposeTHble aHanu3aropbl. PajnodactoTHele
KBaJpYyMOJbHbIC aHAJU3aTOPhl U MOHHBIC JOBYLIKM. MOHHBIH LUKIOTPOHHBIA pe30HAaHC. MeToabl
aHaJM3a cMeceil OeJIKOB M MENTUAOB C HCIOIb30BAaHUEM Macc- CIEKTpoMeTpa. MeTonbl pa3zieneHus
OenxkoB u mentupoB. JKuakoctHas xpomarorpadus. [emp-anexkrpodopes. Kammisipueiid
anekTpodope3.  Macc-CrieKTpOMETpUYECKHe  METOIbl  ONpEAENEHHs  MOCJIEIOBaTelIbHOCTH
aMuHOKHUCIOT B Oenkax u nentuaax. TOP-DOWN, BOTTOM- UP nporeomuka.
Macc-creKTpoMeTprUIecKrue METO/Ibl ONPEAETICHUS MOCT-TPAHCIIMOHHBIX MOAU(UKaIMii OENKoB 1
MENTHI0B. Jproauyeckass W Heldprogudeckas aucconuanusi. OcoOEHHOCTH IUCCOLUALMKA TpU
3axBaTe MEIUIEHHBIX 3JEKTPOHOB. Macc-CIeKTpOMETPUIECKHE METOABI ONpeaeeHus KoHpopManuit
OenkoB M menguaoB. Meron neitepo - BomoponHoro obomeHa. MeTon MOABM)KHOCTH HOHOB B
CWJIBHBIX ~ aCUMMETPUYECKMX  IOaAX  Macc-CIeKTpOMETpUYECKUE  METOAbl  OINpENeeHus
nocnenoBarenbHocTH ocHoBanuil B JIHK 1 PHK, cauner (SNP), renorunupoBanue.

5. Xpomatorpaduieckuii aHaInu3 OEITKOB.




Krnaccudukamust u sneMeHThl Teopuu xpomarorpaduu. Knaccudukamus xpomartorpadudeckux
METO/IOB. Matepuaiibl MaTpull cCOpOEHTOB U OOMEHHWKOB. TeXHHKa KOJIOHOYHOH Xpomarorpaduu.
TeopeTnueckne OCHOBBI XpOMarorpa)uueckoro mpolecca, JACHATYpHUPYIOIas Xpomarorpadus,
MHOTOMEpHasi XpoMatorpadus, JAuaroHalbHas XpoMarorpadusi, THOpUAHbIE Xpomarorpaduyeckue
TEXHOJIOTUH. BricokoadpdextuBHas xpomarorpadusi: TpajueHTHAs, M30KpaTHYECKas, arapaTHOe
obecnieuenune. CompspkeHHe — XpoMarorpaduyeckoro —mporecca € pasiMuHBIMA - THUIIAMH
Macc-CIeKTPOMETPOB.

6. DnexrpodopeTrHuecKuii aHamu3 OEIIKOB.

®U3MKO-XUMHYECKHE OCHOBBI COBPEMEHHBIX MEKTPOPOPETHUECKUX METOAOB pa3AeiIeHuUs OCIKOB.
Pa3nenenne mo 3apsimy, mo Macce, KOMOMHHMPOBAaHHBIC METOABI, HOCHUTEIH W MAaTPUIBl JUIS
anekTpodopeTndeckoro pasaeneHus. OmHOMEpPHBIH 371eKTpodope3 ¢ paszfeleHHeM I0 Macce B
JICHATYpUPYIOIIMX YCIOBUSX. JIByMepHBIH »IeKTpodope3: TEXHOJOTHs, OTPaHUYCHHS, METOJBI
BU3YyaIN3alMK OEJIKOB, METObI POOOIIOATOTOBKY JUIS MOCIEAYIOIET0 MacC-CIEKTPOMETPHYECKOTO
ananm3a. [IporpaMmmHOe oOecrieueHre sl aHaJIu3a IByMEPHBIX 2JIEKTPOPOpErpamMm.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

yueOHas ayTUTOpHsL.

Heobxonnmoe obopynoBaHue Jist MPaKTUIECKUX 3aHATHIA: KOMIIBIOTEP U MyJIbTUMEIUHHOE
o0opynoBaHue (MPOEKTOP, 3BYKOBasi CUCTEMA).

HeobxonnmMoe o6opynoBanue Jist 1a00paTOPHBIX 3aHSITHM:

Macc-cnexkrpomerp MALDI-TOF Microflex (Bruker Daltonics, I'epmanusi), macc-cieKTpoMeTp
MALDI-TOF-TOF Ultraflex (Bruker Daltonics, I'epmanust), xpomarorpadudeckas cuctema Agilent
1100 ¢ pmyopecuentabM netekropom (Agilent Technologies, CILIA), xpomaTtorpadudeckas cucreMa
Agilent 1100 LC/MSD Trap ¢ macc-ciekrpomerpudeckum nerektopom (Agilent Technologies, CIIIA),
aBTOMATU3UPOBaHHAs CUCTEMA JJIsl KanmusipHoTo anekrpodopesa (Agilent Technologies, CILA),
aBTOMAaTU3UpOBaHHas padodas crtanims Biorobot 2000 (Qiagen, ['epmanus), xpomatorpadudeckas
cucrema Agilent 1100 ¢ nuogno-matpuunbM netekropom (Agilent Technologies, CILIA), razoBblit
xpomarorpad Agilent 6890N (Agilent Technologies, CIIIA), cuctema 1100 Series Nanoflow LC
System for MS, ESI MS (Agilent Technologies, CLLIA), cucrema ams nposenenus 2D snexkrpodopesa
PROTEAN II xi Multi-Cell (BioRad, CIIIA), poboTnu3npoBaHHasi cUCTEMa JJIsi CKAHUPOBAHUS
BBIpe3aHus OemKoBBIX msiTeH u3 rens XQuest Spot cutter (BioRad, CIIIA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

JlanHas muTepaTypa BblIaeTcsi Ha 6a30Boii Kadenpe:

1. Proteomics. Ed. Timothy Palzkill 2002 Kluwer Academic Publishers, New York, Boston, Dordrecht,
London, Moscow

2. INTRODUCTION TO PROTEOMICS. Tools for the New Biology. Ed. DANIEL C. LIEBLER,
2002 Humana Press Inc.

3. Jlebener A.T. Macc-ciekrpoMeTpus B oprannieckoit xumun. Mocksa. 2003 rox.

4. Mass spectrometry basics. Eds. C.G.Herbert, R.A.W. Johnstone. 2003 CRC Press.

JomnonHurensHas aureparypa



JlanHas nmuTeparypa BblaeTcs Ha 6a30Boi kadeape:

1. LinJ, Qian J. Systems biology approach to integrative comparative genomics. Expert Rev
Proteomics. 2007 4:107-119.

2. Tao F, Lazarev A. Clinical proteomics: opportunities for diagnostics, pharmaceuticals and the
clinical laboratory. Expert Rev Proteomics. 2007 4:9-11.

3. Sinha A, Singh C, Parmar D, Singh MP. Proteomics in clinical interventions: achievements and
limitations in biomarker development. Life Sci. 2007 Mar 20;80(15):1345-1354.

4. ToBopyH B.M., ApuakoB A.l. TIporeoMHbIC TEXHOJIOTHH B COBPEMEHHON OMOMEIUITMHCKOM HayKe.
Biochemistry (Mosc). 2002 Oct;67(10):1109-23.

5. Schuchardt S, Sickmann A. Protein identification using mass spectrometry: a method over-view.
EXS. 2007;97:141-170.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

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

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wacty 3ansituii notpedyercs Zoom. Google Drive mis qoctyna k Marepuainam Kypcea.
[TpuBeTcTBYeTCS HaIMYUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB JJISl y9aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0CBOCHMIO JTUCHUIIINHBI (MO)_Iy.Tlﬂ)

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

B PE3YIBTATC UIYUCHUA AUCHUILUIMHBI CTYACHT AOJDKCH 3HATH OCHOBHBIC OIIPCACIICHUA NUCHUILIIINHBI,
YMETb NPUMEHATD IMOJYUYCHHBIC 3HAHUS AJI pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTYy/IEHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaia, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— peleHue 3aaad, MpeAIaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKYIeW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajeHHUs MaTEpUaIoOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTBHCS MOHMMaHHS U3y4yaeMOro Marepuaiia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3YYEHHsI OTIENbHBIX TEM, BOIIPOCOB, CIIEAyeT OOpamarbesi 3a KOHCYIbTalUsAMH
MIpenoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINH KOHTPOJIb 3HAHWI CTYIECHTOB B BHJE PELIEHMS 331a4 B COOTBETCTBUU C
TEMaTHKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

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

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: B.M. T'oBopyH, n1-p 6uon. Hayk, npodeccop, 3aBeayromuii kadeapoit



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara 1 MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaLMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX IPOTrPAMMHBIX IIPOITYKTOB

OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYJTHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yJabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBECHUS HAYYHOTO MCCIIEO0BAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaIKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHraTb  THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbI HCCIIEOBAHUI K KOHKPETHOM
HayyHOM 3ajade W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIINHBL «HpOTCOMI/IKa U METa0OJIOMUKAY O6y‘laIOH_II/II\/’IC$I JOJIKCH:

3HAThb:

(bYH)IaMeHTaJ'ILHLIe MOHATHA, 3aKOHBI, TCOPUHA CHCTEMHOH 6I/IOJ'IOFI/II/I;
3aga4yu MpPOTCOMHOTO U MeTabO0JIOMHOIO noaxoaa K HM3Y4YCHUIO KMBBIX CHCTEM U €ro CBA3b C

JOpyTUMH HayKaMu;

HNPUHIMOBL pabOThl COBPEMEHHBIX 0a3 MAaHHBIX IO CTPYKType TI'€HOMOB, OCIKOB M JApyroi

Ouosornueckoil nHpopMaluy.
yMeTh:




a0CTparupoBarbCsi OT HECYIIECTBEHHOTO IPH MOJCIMPOBAHUU PEAJbHBIX OHOJIOTHYECKUX
HPOLIECCOB;
MOJIB30BAThCSl CBOMMH 3HAHUSAMH ISl pelleHHus (YHJAaMEHTAIbHBIX WM NPUKIAIHBIX 3a7ad
IMOCTI€HOMHOI GHOJIOTHH;
CaMOCTOSITEIBHO OCBaMBaTh HOBBIE pecypchl (0a3bl JaAHHBIX M MPOTPAMMBI) U IKCIICPUMEHTAIIbHBIE
METO/IbI IPOTEOMHOT'O ¥ METa00JIOMHOTO aHAJIM30B;
JieNaTh Ka4YeCTBEHHBIC BBIBOJIBI IIPH NIEPEXO/IE K MPEICTbHBIM YCIOBUAM B U3y4aeMbIX PoOIeMax;
OCBaMBaTh HOBBIC NPEIMETHbIC O0JACTH, TEOPETHYECKUE MOAXOABI M IKCIICPUMEHTAIbHBIC
METOJIMKH;
OIIPE/IeIISATh aKTYaIbHOCTD 1IeJIeH U 3a]1a4 ¥ IPAKTUYECKYI0 3HAYUMOCTh HCCIICJOBAHUS,
MPOBOJIUTH aHAJIN3 PE3YJIBTATOB M METOANYECKOTO OIBITA UCCIICIOBAaHUS IPUMEHUTEIHFHO K 00IIen
(dbyHIaMeHTaNbHOH MpobieMe B M30paHHON 00J1acTH;
paboTarh Ha COBPEMEHHOM, B TOM YHCJIC W YHHKaJIbHOM J1a0OpPaTOPHOM M BBIYHCIUTEIHLHOM
000pyIOBaHUH.
BJIaJIeTh:
OCHOBHBIMH METOaMH paboThI C OEITKaMU ¥ METa0OIUTaMH )KUBOW KIIETKH;
OCHOBHBIMU TpHeMaMu paboThl Ha JIabopaTopHOM OOOpYIOBaHHM JUIsl TPOTEOMHOTO H
METa0O0JIOMHOTO aHAJIN3a;
KYJIBTYPOI MOJICTUPOBAHUS OMOJIOIMYECKUX 3a1a4;
HaBBIKAMH TPaMOTHOW OOpaOOTKH pPEe3yJbTaToOB OIBITa M COIOCTABICHUS C TEOPETHYSCKHUMHU
JaHHBIMU;
NPAKTHKOW WCCIEIOBAaHUS W PEIICHHsS TEOPETUYECKUX W TPHUKIAIHBIX 3a/ad MOJICKYJISPHOM
MEMLIHBL;
HaBBIKAMH TEOPETHYECKOTO aHAIN3a 33/1a4 IIPOTEOMHUKH ¥ METaOOJIOMHKH, CBS3aHHBIX C U3y4YCHUEM
CBOMCTB OMOJIOTMYECKMX CHCTEM Ha MOJCKYJSIPHOM M CYOKJIETOYHOM YpPOBHSIX CTPYKTYpPHOM
OpraHH3aLuH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0
Bo Bpems TekyIero KOHTpOs CTYAEHT JOJKEH YMETh OTBETUTH Ha CJIEAYIOIINE BOIPOCHL:

1) IIporeoMuka Kak 4acTh COBPEMEHHOW CUCTEMHON OHOJIOTHH.

2) CoBpeMeHHOE COCTOsSIHUE MPOTEOMUKHU. OOIACTH TPUMEHEHHsI IPOTEOMHOTO aHaJIN3a.
3) Texuonoruueckas 6a3a MPOTCOMHKH.

4) OU3NKO-XMMHYECKHE OCHOBBI COBPEMEHHBIX 3JIEKTPOPOPETUIECCKIX METOIOB pa3AeieHUus OEIIKOB.
5) Pasznenenune OenkoB 1Mo pazauyHbIM (U3NKO-XUMUYECKHM XapaKTEePUCTHKAM.

6) OmHOMEpHEIN renb-3MeKTpodopes.

7) JBymepHslii renb-3nekrpodopes.

8) Metonsl n30¢poKycHpOBaHUs OEIIKOB.

9) MeToabl IPOOOIIOATOTOBKY JIJIsl MACC-CIIEKTPOMETPHUUECKOT0 aHAIIN3A.

10) [IporpammHOe obecriedeHne A aHajau3a IByMEPHBIX 3JEKTPOPOperpaMm.

11) Knaccudukanus xpomarorpaduiecKux METOIOB pa3AeieHHs OEIKOB.

12) Marepuaiisl MaTpul] COpOCHTOB 1 OOMEHHHKOB.

13) BricokoadexruBnas xpomarorpadus.

14) Texnonoruueckas 0a3a Macc-ClIEKTPOMETPHH.

15) O6nactu npUMEHEHHsI MAaCC-CIIEKTPOMETPUH B OMOJIOTHH.

16) MeTo/ibl HOHU3AIIUN BEIICCTB.

17) Macc-CcrieKTpoMeTpUIeCKAe METO/IBI OTIPE/ISIICHHSI TIOCTTPAHCIIIIIMOHHBIX MOTU(MUKAIINNA OSIIKOB U
MHENTHIOB.

18) MeTaboJuThI B KIICTKE.

19) MeTabonudeckne peKOHCTPYKIINH.

20) CpaBHUTENbHAS META00IOMUKA.

21) Unenrudukanus MeTaboIrMuecKuX MapKepoB 3a00JIeBaHUN PACTEHHIA, YEITOBEKA 1 dKUBOTHBIX.

Bo Bpemst 3aHATHII MOTYT IPOXOANTH MHTEPAKTUBHBIEC OOCYKAEHHS B yaTax Kypca, 4To OyIeT SBIAThCS
JOMallHUM 337aHveM. BO3MOXXKHO BBINOIHEHHME MATEHTHOTO TMOHCKA B KA4ECTBE CaMOCTOSTENBHON
3a1auy. YCIEIIHOE BBIIOJHEHUE BCEX 3aJlaHU 0 Kypcy U BBIIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JTAET MPEUMYILECTBO Ha 3K3aMEHE.



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

1) IIporeoMuka Kak 4acTh COBPEMEHHOW CUCTEMHON OHOJIOTHH.

2) CoBpemeHHOE cCOCTOsIHUE MPOTEOMUKHU. OOIACTH MPUMEHEHHsI IPOTEOMHOTO aHaJIN3a.
3) Texuonoruueckas 6a3a MPOTCOMHKH.

4) OU3NKO-XMMHYECKHE OCHOBBI COBPEMEHHBIX 3JIEKTPOPOPETUIECKIUX METOIOB pa3AeieHNs OEIIKOB.
5) Pa3znenenue OenkoB 1Mo pazauyHbIM (GU3NKO-XUMUYECKHM XapaKTEePUCTHKAM.

6) OmHOMEpHEIH renb-3MeKTpodopes.

7) JBymepHslii renb-3nexrpodopes.

8) Metonsl n30¢oKycHpOBaHUs OEIIKOB.

9) MeToapl IpOOOIIOATOTOBKY JIJIsl MACC-CIIEKTPOMETPHUUECKOTO aHAIIN3A.

10) [IporpammHOe obecriedeHne A aHajau3a IBYMEPHBIX 3JEKTPOPOperpaMm.

11) Knaccudukanus xpomarorpadudecKux METOIOB pa3AeieHHs OEIKOB.

12) Marepuaisl MaTpul] COpOCHTOB 1 OOMEHHHKOB.

13) BricokoadexruBnas xpomarorpadus.

14) Texnomnoruueckas 0a3a Macc-ClIEKTPOMETPHH.

15) O6nactu npUMEHEHHsI MAacC-CIIEKTPOMETPUH B OMOJIOTHH.

16) MeTto/ibl HOHU3AIIUN BEIICCTB.

17) Macc-creKTpoMeTpUIeCKUe METOIbI OTIPE/ISIICHHSI TIOCTTPAHCIIIIIMOHHBIX MOTU(MUKAIINN OSIIKOB U
MHENTHIOB.

18) MeTaboJuThI B KIICTKE.

19) MeTabonuueckune peKOHCTPYKIIUH.

20) CpaBHUTENbHAS META00IOMHUKA.

21) Unenrudukanus MeTaboIMueCcKuX MapKepoB 3a00JIeBaHUN PACTEHHIA, YEITOBEKA 1 IKUBOTHBIX.

[TpumMepsl OUIETOB HA DK3aMEHE
buner Nel
OU3NKO-XUMHYECKHE OCHOBBI COBPEMEHHBIX IEKTPO(YOPETUIECKUX METOIOB Pa3/ieseHns OCIIKOB.

Buner Ne2
MeTaboInUTEI B KIIETKE.

bunet Ne3
JNeHTU(UKAIUS METa0OTHYECKUX MapKepOB 3a00JICBaHNH PACTCHHM, YEIIOBEKA M KUBOTHBIX.

Kpurepun oneHnBanus

Onenka ommuao (10 OamwioB) - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIlIeMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAaHUS YYEeOHOHM MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Onenka ommmuHo (9 ©0amioB) - BBICTABISIETCS CTYACHTY, I[IOKa3aBIIeMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.

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

Onenka xopomo (7 0anoB) - BEICTABISIETCA CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepHall, IPaMOTHO U
[I0 CYIIECTBY U3J1araeT €ro, yMeeT NPUMEHATh [10JIyYE€HHbIE 3HAHUS Ha IPAKTHKE, HO HEAOCTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIEC PE3YIJIBTATHI.



Ouenka xopouro (6 0anioB) - BEICTABISETCS CTYACHTY, €CJIM OH TBEPIO 3HACT MaTepHaj, TPAMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTyYeHHbIE 3HAHHMS Ha NPAKTHUKE, HO JIOIyCKAeT B
OTBETE WJIH B PEHICHUH 337129 HEKOTOPbIE HETOYHOCTH.

Omnenka xopomio (5 0a/ioB) - BBICTABISETCS CTYJACHTY, €CId OH B OCHOBHOM 3HAaeT Marepual,
IPAaMOTHO | MO CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHSATh MOJY4YCHHBIC 3HAHWs Ha IMPAaKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

OueHka ymoBIETBOPUTETIbHO (4 Oayna) - BBICTABIAETCS CTYAEHTY, IMOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (OPMYIUPOBKH 0a30BBIX TOHSITHH,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuaina, HO IPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Ouenka ynoBineTBOpUTENIbHO (3 Oayna) - BBICTABIAETCS CTYAEHTY, IMOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAOUIEeMy OIMMOKM B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJICET OCHOBHBIMU pasziesiaMu y4eOHOH IporpaMMbl, HEOOXOUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.

OueHka HEyJOBIETBOPUTENIBHO (2 Gaita) - BBICTABISIETCS CTY/ICHTY, KOTOPBII HE 3HAaeT OOJblIel 4acTH
OCHOBHOTO CcOJep)XaHUsl y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bopMyIHPOBKaX OCHOBHBIX IPUHIIUIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

Ouenka HeynoBieTBOpuTenbHO (1 0Gayur) - BBICTABISCTCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoKd B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCHUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueaIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu mpoBeneHMH yCTHOTO 3K3aMeHa oOydaromiemycs npepocraBisercs 30 MHHYT Ha IOITOTOBKY.
Onpoc oOyuatomierocs 1o OwieTy Ha YCTHOM JK3aMEHE HE JOJDKeH IMPEBBIIIATh OIHOTO
aCTPOHOMMYECKOI'O yaca.



