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AHHOTANMA

Lenbio NaHHOW AMCUUIIINHBI SIBISETCS U3yYE€HHUE OCHOB CUCTEMHOIO MOIX0/1a K aHAIHM3Y JKUBBIX OPTaHU3MOB
Y MHTETPAIbHOE U3YUYCHHE MMOBEACHNS 1 (PYHKIINN KIIETOYHBIX OCIIKOB B JKMBOH KJeTKe. B mporiecce ocBoeHMs
JUCIATUTHHBI CTYIEHT MOJyYUT 3HaHUSI 00 OCHOBHBIX CPEJICTBAX JIJIsl HHBEHTAPHU3AIUK OCIKOB 1 METaOOJINTOB
B )KMBOU KJIETKE, O IPUMEHEHUHN METOAO0B IMPOTCOMUKH 1 MeTaboimoMuku. Pa3BuTue y CTYIEHTOB CHCTEMHOTO
MOJX0Aa K aHanu3y Owosorndeckoil mHpopmaruu. CTyIeHT moiyduT (yHJIaMEeHTaIbHbIC TIOHSTHS, 3aKOHBI,
TEOPHUH CUCTEMHOU OMOTIOTHHU

1. leau u 3apauun

eap AUCUMNIMHBI

M3y4YCHUE OCHOB CHUCTEMHOTO TOIXOJa K aHAIW3y JKUBBIX OPraHU3MOB M HHTETPaJbHOE H3YUYCHHUE
MoBeJIcHHS U QYHKINH KIETOYHBIX OCITKOB B )KUBOU KIIETKE.

3agauu AU CHUILIHHBI

* OCBOCHHE CTYJCHTaMH OCHOBHBIX CPEJICTB JJIsi HHBEHTAPHU3AIMHA OCITKOB U METaOOIUTOB B KUBOH
KJICTKE;

° MNPUMCHCHUC MCTOLOB IIPOTCOMHUKU U METa0OJIOMHUKHU AJId TTOJTYyYCHUS HOBBIX 3HaHUI B 00JIaCTH
KUBBIX CUCTCM,

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

® OKa3aHHeC KOHCYHBTaHI/Iﬁ U TIIOMOIIIM CTyACHTaM B INPOBEACHUU COOCTBEHHBIX TCOPCTUUCCKUX 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 cHocoOGH  WCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneer cuctemoit pynnamentransabix |OIIK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00acTu OIBIT M pPE3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTh
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0JIACTH
MareMaTHuK W (U3UKH U CHOCOOCH HMX MPHMEHSTH IPH
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 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAThH CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON

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

pemiarh 3a/a4u, B ToM uncie pa3padarsiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH MaTeMaTHYecKue MOAEIH ISl ONUCAaHMA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIIECCOB, OIIEHNBATH KAY€CTBO pa3paboTaHHON
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOJy4YaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pE3yNbTaThI




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

3HATh:
[l ¢yHIamMeHTaIbHbIC OHSITHUS, 3aKOHBI, TCOPUU CHCTEMHOM OHOJIOTUH;
[]  3a1a4¥l MPOTEOMHOTO W METAa0OJIOMHOTO TOAXOJa K M3YYCHHUIO JKUBBIX CHCTEM M €ro CBS3b C
APYTUMH HayKaMu;
0 NPUHIMIBL pabOThl COBPEMEHHBIX 0a3 MaHHBIX MO CTPYKType T'€HOMOB, OCJIKOB W JpYToOif
OuoIorn4YecKoi nHhopMaIHH.

YMETb:
0 abcTparupoBarbCsi OT HECYNIECTBEHHOTO NPU MOJCIHPOBAHUH pPEATBbHBIX OHOIOTHYECKUX
HPOLIECCOB;
0 MOJIB30BAThCSl CBOMMHU 3HAHUSAMH JUIA PEUICHUS (QyHIAMEHTAIBHBIX W TPHUKIAJHBIX 3a/1ad
IMOCTI€HOMHOI GHOJIOTHH;
[]  caMOCTOATEIIFHO OCBaMBaTh HOBBIE peCypChl (0a3bl JaHHBIX U MIPOTPAMMBI) M SKCIIEPUMEHTAIIbHBIE
METO/IbI IPOTEOMHOT'O ¥ METa00JIOMHOTO aHAJIM30B;
[l menarh Ka4eCTBEHHBIC BBIBOBI IIPH NEPEXOJIE K MPEACTbHBIM YCIOBHUIM B H3y4aeMbIX IpoOiIeMax;
0 OCBaMBaTh HOBBIC MNPEIMETHbIC OOJACTH, TEOPETHYECKHUE IOAXOAbl M DKCHEPHMEHTAIIbHbIC
METOJIMKH;
[l ompenensTh aKTyaJbHOCTD IIeJIeH U 3a]a4 ¥ IPAKTUYECKYI0 3HAYUMOCTh HCCIICJOBaHUS,
[]  TpOBOIUTH aHAJIN3 PE3YJIBTATOB M METOAWYECKOTO OIBITA UCCIEIOBAHHS IPUMEHHUTEIBEHO K OOIIEH
(dyHIaMeHTaNbHOH pobiemMe B M30paHHON 00J1acTH;
[]  pabGoraTb Ha COBPEMEHHOM, B TOM YHCIEC W YHUKAILHOM JaOOPATOPHOM M BBIYHUCIUTEIHHOM
000pyIOBaHUH.

BJIQJICT!

[l OCHOBHBIMH METOJaMH PaOOTHI ¢ OeIKaMH U METa0OIUTaMH KUBOH KICTKH;

O OCHOBHBIMH TpHieMaMu paboThl Ha J1a0OpaTopHOM OOOpPYIOBaHHMH JUIsI TPOTEOMHOTO |
METa00JIOMHOTO aHAJIN3a;

[l KyJnbTypoO# MOZIEITUPOBAHUS OHOIOTMYECKUX 3a/1a4;

[l HaBBIKAMU TPAaMOTHOH OOpaOOTKM pE3yIbTaTOB OIBITA M COMOCTABICHUS C TEOPETHYSCKUMHU
JaHHBIMHU;

[l IpaKTHKOW HCCIENOBAaHHWS M PEUICHUS TEOPETUYECKUX M NPUKIATHBIX 3a7ad MOJEKYJSPHON
MEMLIHBL;

[l HaBBIKAMHU TEOPETUYECKOTO aHAJIN3a 3a/1a4 MPOTCOMUKU M METa0OJIOMUKH, CBSI3aHHBIX C H3yUYCHHEM
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 kierke. OIeHKa JOCTOBEPHOCTH JaHHBIX O MeETaboInTax.
Hcnonp3oBanne 0a3 mo MeTaboinMTaM M MeTa0OoIMYecKue peKoHCTpyKIuu.  CpaBHHTEIBHAS
MeTtabonomuka. Mnentudukanus merabonuyeckux MapKepoB 3a00JieBaHUI pacTeHUil, YeloBeKka U
KHBOTHBIX.

2. HpaKTI/I‘{eCKOC OPHUMCHCHUC TPOTCOMUKMU.

[IpomblnieHHass MPoTeOMUKa. MeToibl CyOKIETOUHOW MPOETOMUKH. bakTepuanbHas MPOTEOMHUKA.
Pacturensnast mporeomuka. MeToasl onpeaesieHus] MOCTTPAHCISIUUOHHOW MOAU(UKAIUN OEJIKOB.
CrpykTypHas nporeoMuka. MeaumnuHckas nporeomuka. [lonck u Baauganus HOBBIX OMOMapKepoOB
Ul COLMaJbHO-3HAYMMBIX  3a0o0fieBaHMi  4elloBeKa. VIHTerpajibHble  aBTOMAaTH3WPOBAHHBIE
IPOTEOMHBIE IIAT(HOPMBI, MPOTEOMHO-T€HOMHO-TPAHCKPUIIIIMOHHbIE TIaTpopMbl. CHCTEMHBIN
aHau3.

3. [IporeoMuKka KaK 9acTh COBPEMEHHON CHCTEMHON OMOJIOTHH.

[Tporeomuka Kak 4yacTh COBPEMEHHOM cUCTeMHOI Ononoruu. COBpeMEHHOE COCTOSIHUE ITPOTEOMHUKH.
OGsacTv IpUMEHEHHs IPOTEOMHOTO aHainu3a. TexHomornyeckast 6a3a MpOTEOMHKH.

4. X¥uMUKo-OMOJIOTHYECKasi MacC-CIIEKTPOMETPHUs

Omnpenenenue Mmacc-criekTpoMmeTpun. TexHomormuyeckass 0aza macc-criekrpoMeTpun. CoBpeMeHHOe
cocrogHue mnpoOnembl. OO0jacTH NPUMEHEHHS MAcC-CIEKTPOMETPHUH B OHonoruud. MeTtoabl
HMOHU3AIIMU MOJIEKYJISIPHBIX BEIIEeCTB. THUITBI HOHOB, M30TOMBI. DNEeKTPOHHBIN yaap. Pazpsa. [lonesas
necopOuusi- wmonuzauumsi. bomOapmupoBka OwicTpeiMu atromamu (FAB, SIMS). I[lnasmennas
necopbuusi. JlazepHas necopOumsi- moHmsanus. JlazepHas ngecopOlMsi- MOHM3ALUS W3 MaTPHIIBI
(MALDI). BnekrpopacnbuieHue (Dnekrpocnpeii). JIBikeHHe HOHOB B SIEKTPUUECKUX M MAarHUTHBIX
nossix. CeKTopHble MarHUTHbIE aHanu3aTropsl. Bpems -nposeTHble aHanu3aTopsl. PaguodacToTHble
KBaJpyMOJbHbIC aHAJIU3aTOPbl U HMOHHBIC JIOBYIIKHA. VIOHHBIM IUKIOTPOHHBIM pe3oHaHc. MeTonsl
aHaJM3a cMeceil OeNIKOB M MEeNTHAOB C MCIIOIb30BAHUEM Macc- CIEKTpoMeTpa. MeTobl pa3iesieH s
OenxkoB u mentuaoB. JKuakoctHas — xpomarorpadwusi. lemb-snextpodopes.  Kanuuisaphsrit
anekTpodope3.  Macc-CrieKTpOMETpUYECKHe  METOIbl  ONpEAENEHHs  MOCJIEIOBaTelIbHOCTH
aMuHOKHUCIOT B Oenkax u nentuaax. TOP-DOWN, BOTTOM- UP nporeomuka.
Macc-creKTpoOMeTpUUecKrue METOIbl ONPEeNICHNs TOCT-TPAHCIIAMOHHBIX MOIU(HKALUI OEIIKOB U
MenTHI0B. Jproauueckas W Hedproandeckas nuccouuanus. OCOOCHHOCTH IUCCOLHMALUU TPU
3aXBaTe€ MEIUIEHHBIX AJIEKTPOHOB. Macc-CHEKTPOMETPHUYECKIE METOIBI OIPEAeIeHUs] KoH(opMaluii
OenkoB M menauaoB. MeTon nedTepo - BomopoAHOro oOmeHa. MeToA NOABMKHOCTH HOHOB B
CWJIBHBIX ~ aCUMMETpPUYECKMX MoisiX  Macc-CIeKTpOMETPUUECKUE  METOAbl  OIpPEACICHMUS
nocnenoBarenbHocTH ocHoBanuil B JIHK 1 PHK, cauner (SNP), renorunupoBanue.

5. Xpomatorpaduieckuii aHaInu3 OEITKOB.




Krnaccudukamust u snemeHTbl Teopun xpomarorpaduu. Kiaccupukamms xpomarorpaduuecKux
METO/IOB. Matepuaibl MaTpull COPOEHTOB M OOMEHHUKOB. TeXHHMKa KOJOHOYHOW Xpomarorpaduu.
TeopeTnueckne OCHOBBI XpOMarorpa)uueckoro mpolecca, JACHATYpHUPYIOIas Xpomarorpadus,
MHOTOMEpHasi Xxpomatorpadusi, AUaroHalbHas Xpomartorpadus, THOpUIHBIE XpoMaTrorpaduueckue
TEXHOJIOTUH. BricokoadpdextuBHas xpomarorpadusi: TpajueHTHAs, M30KpaTHYECKas, arapaTHOe
obecnieuenne. CompspkeHHe — XpoMarorpaduueckoro  mporecca ¢ pa3MYHBIMM - THIIAMHU
Macc-CIeKTPOMETPOB.

6. DnexrpodopeTrHuecKuii aHamu3 OEIIKOB.

@U3NKO-XUMHYECKHE OCHOBBI COBPEMEHHBIX EKTPO(YOPETUIECKUX METOIOB pa3/ieIeHHsI OEIIKOB.
Pa3nenenne mo 3apsimy, Mo Macce, KOMOWHHPOBAaHHBIE METOIbl, HOCHTEIM M MATPHIBI IS
anekTpodopeTndeckoro pasaeneHus. OmHOMEpPHBIH 371eKTpodope3 ¢ paszfeleHHeM I0 Macce B
JICHATYpUPYIOLIMX YCIOBUSX. JIByMepHBI snekTpodope3: TEXHOJOTHS, OTPaHUYCHUs, METOIbI
BU3YyaIN3alMK OEJIKOB, METObI IPOOOMOATOTOBKHU ISl MOCIEIYIOIET0 MaCC-CIEKTPOMETPHUYECKOTO
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)

CTyneHT, W3ydYaromui JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTC U3YUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
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 y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX [UIS
CaMOCTOSTENBHOTO U3yUEHUS;

— peleHue 3aaad, MpeAIaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKYIeW U MPOMEXYTOUYHON aTTECTALUH.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10OWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3Y4EHHsI OTICNIbHBIX TEM, BOIPOCOB, CJIEAYET OOpamiarbcs 3a KOHCYIbTALMIMHU
MIpenoAaBaTelto.

Bo3MOXeH npoMeXyTOUHBINH KOHTPOJIb 3HAHUHM CTYAEHTOB B BHJE PEIICHHA 337ad 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

KBaJupuKaAnus: 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-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1 Bnaneer cucremoit ¢pyranamentanbibix |OIIK-1.2 CriocoOeH 0000maTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHHI B O0JIACTH ONBIT W PE3yNabTaThl HAyYHBIX HCCIEIOBaHUI B 001acTu
(hM3UKO-MaTeMaTHIEeCKUX HayK npodecCuoHaTbHON e TEIHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

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

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

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yJabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBECHUS HAYYHOTO MCCIIEO0BAHUS

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
paMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH craBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTeMaTHYeCKHe MOAEIM M ONHCAaHUS H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIECCOB, OIICHUBATH KAY€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKue H (WIIH)
OKCIIEPUMEHTAIbHBIE METOJbI MCCICAOBAHNN K KOHKPETHOM
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH
B pesynwrare uzydenus quctumuinHbl «[IpoTeoMuka 1 MeTab0I0MUKa» 00YIarOIIHIACS JTOJIKEH:

3HATh:
[J ¢yHaaMeHTaIbHbIE TOHATHUS, 3aKOHBI, TECOPUU CUCTEMHON OHMOJIOTHH;
[l 3a7a4dl MPOTEOMHOTO M META0OJIOMHOTIO IOAXOJa K M3YYEHHIO JKUBBIX CHCTEM U €ro CBS3b C
JOpyTUMH HayKaMu;
O IPUHIMIBL paboThl COBPEMEHHBIX 0a3 MaHHBIX IO CTPYKTYpe TC€HOMOB, O€IKOB M Jpyroif
Ouosornueckoil nHpopMaluy.

yMeTh:



0 abcTparupoBarbCsi OT HECYHNIECTBEHHOTO NPU MOJCIHPOBAHMH pPEATBbHBIX OHOMOTHYECKUX
HPOLIECCOB;
0 MOJIB30BAThCSl CBOMMHU 3HAHUSAMH Ui PEUICHUS (QyHIAMEHTAIBHBIX W TPHKIAIHBIX 3a/1ad
IMOCTI€HOMHOI GHOJIOTHH;
[]  caMOCTOATEIIFHO OCBaWBaTh HOBBIE pECypChl (0a3bl JaHHBIX U MIPOTPAMMBI) M SKCIIEPUMEHTAIIbHBIE
METO/IbI IPOTEOMHOT'O ¥ METa00JIOMHOTO aHAJIM30B;
[l menmarh Ka4eCTBEHHBIC BBIBOBI IIPH NEPEXOJIE K MPEACTbHBIM YCIOBHUIM B H3y4aeMbIX IpoOIeMax;
0 OCBaMBaTh HOBBIC MPEIMETHBIC OOJACTH, TEOPETHYECKHUE IOAXOAbl M DKCHEPHMEHTAIIbHbIC
METOJIMKH;
[l ompenensiTh aKTyaJbHOCTb IIeJIeH U 3a]a4 ¥ IPAKTUYECKYI0 3HAYUMOCTh HCCIICJOBaHUS,
[]  TpOBOIUTH aHAJIN3 PE3YJIBTATOB M METOAWYECKOTO OIBITA UCCIICIOBAHHS IPUMEHHTEIBEHO K OOIIEH
(dbyHIaMeHTaNbHOH MpobieMe B M30paHHON 00J1acTH;
[]  pabGoraTb Ha COBPEMEHHOM, B TOM YHCIEC W YHUKAILHOM JaOOPATOPHOM M BBIYHUCIUTEIHLHOM
000pyIOBaHUH.

BJIaJIeTh:
[]  OCHOBHBIMH METOJaMHU PaOOTHI ¢ OeTKaMH U METa0OIUTaMH KHBOH KICTKHU;
O OCHOBHBIMH TpHeMaMu paboThl Ha J1abopaTopHOM OOOpPYIOBaHHMH ISl TPOTEOMHOTO |
METa0O0JIOMHOTO aHAJIN3a;
[l KyJnbTypo# MOZIEIMPOBaHUS OHOIOTMYECKUX 3a/1a4;
[l HaBBIKAMU TPAaMOTHOW OOpaOOTKM pE3yIbTaTOB OIBITA M COMOCTABICHUS C TEOPETHYSCKUMHU
JaHHBIMU;
[l IpaKTHKOW HCCIENOBAaHHWS M PEUICHUS TEOPETUYECKUX M NPUKIATHBIX 3a7ad MOJEKYJSPHON
MEMLIHBL;
[l HaBBIKAMHU TEOPETUYECKOTO aHAIIN3a 3a/1a4 MPOTCOMUKU M METa0O0IOMUKH, CBSI3aHHBIX C H3yUYCHHEM
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-CrieKTpOMEeTPUYECKIE METOIBI OTIPEICIICHUS ITOCTTPAHCIIAIIMOHHBIX MOAUGUKAIINN OSIIKOB 1
MHENTHIOB.

18) MeTaboJuThI B KIICTKE.

19) MeTabonudeckne peKOHCTPYKIINH.

20) CpaBHUTENbHAS META00IOMUKA.

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

Bo Bpemst 3aHATHII MOTYT IPOXOANUTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThCS
JOMallHUM 337aHueM. BO3MOXXKHO BBINOJIHEHHE MAaTEHTHOTO IOHWCKA B KA4ECTBE CaMOCTOSTEIBHON
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 KypCy U BBIIOJIHEHUE 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-CrieKTpOMEeTPUYECKIE METOIBI OTIPEACIICHUS ITOCTTPAHCIISAIIMOHHBIX MOAU(PUKAIINN OSIIKOB 1
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 ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, I[TOKa3aBIIEMY BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

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

Onenka omm4yHO (8 OamwioB) -  BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE MPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIbHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

Onenka xopomuio (7 6ayuIoB) - BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[I0 CYLIECTBY U3JaraeT €ro, ymMeeT IPUMEHSTh IIOJIyY€HHbIE 3HAHUS HA IPAKTUKE, HO HEAOCTAaTOUHO
rpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIEC PE3YIJIBTATHI.



Onenka xopomio (6 6ayuIoB) - BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[I0 CYILLIECTBY H3JaraeT €ro, yMeeT NPUMEHATh IOJIY4YEHHbIE 3HAHUS Ha IPAKTUKE, HO JIOIYCKaeT B
OTBETE WM B PEIICHUH 3a/1a4 HEKOTOPbIE HETOUHOCTH.

Onenka xopomio (5 0aiIoB) - BBICTABISETCS CTYJCHTY, €CIM OH B OCHOBHOM 3HAaeT MaTepuall,
TPAaMOTHO ¥ IO CYIIECTBY HM3JIaraeT €ro, yMeeT NPHMEHATH IOJyYeHHbIC 3HAHMS Ha IpPaKTHKE, HO
JOITyCKaeT B OTBETE MJIM B PELICHHH 3a/1a4 JOCTAaTOYHO OOJIBIIOE KOJINYECTBO HETOYHOCTEH.

OrneHka yIOBICTBOPUTENHHO (4 Oamna) - BBICTABISIETCSl CTYJACHTY, MOKa3aBileMy (parMEeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapyULIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH IIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka ymoBieTBOpUTENbHO (3 Oamna) - BBICTABISIETCSl CTYJACHTY, MOKa3aBileMy (parMEeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaloulemMy OomHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0BAaTEeIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.

OueHka Hey10BIETBOPHUTENBHO (2 Oaa) - BEICTABISETCS CTYJCHTY, KOTOPBIi He 3HaeT OOoJbIIeH YacTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHUS NPH PEIICHUN
THUIIOBBIX 33/1a4.

Onenka HeynosieTBopuTesbHO (1 Oamn) - BBICTABISETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne omnOKy B (GOpMYITUPOBKAX
0a30BbIX TOHATHH AUCLHUIUIMHBI W BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 30 MUHYT Ha IHOATOTOBKY.
Onpoc ofydaromierocss 1Mo OwjeTy Ha YCTHOM 5K3aMEHE HE JOJDKCH IMPEBBIIIAaTh OAHOTO
aCTPOHOMMYECKOI'O yaca.



