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

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: buodusznka Ki1eTKu: JOMOTHUTEIbHBIE ITIaBbI
110 HANIPABJICHUIO: buorexnonorus
Nnpo¢uJIb NOATOTOBKH: buotexnonorus u OnomeanumHCKast HHGOpMAaTHKA

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

Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT

2 (BeceHHMI) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4ucCIe:
nexuuu: 60 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.
[ToaroroBka k sk3ameny: 30 yac.
Bcero gacos: 225, Bcero 3a4. ef.: 5
[Iporpammy cocTaBuiu:

M.A. Ilanrenees, A-p pus.-mar. Hayk, mpodeccop
®.1. AraymiaxaHos, 1-p Ouon. Hayk, mpodeccop

[Iporpamma obcyxieHa Ha 3acefjanny Kadeapbl MOJEKYISPHOUN U TpaHCIAIMOHHON MeaunuHbl 04.06.2020



AHHOTANMA

Ilenpro TaHHOW AMCLMIUIMHBI SBISETCSA M3y4eHHE OMOJIOrMYeCKUX MEXaHW3MOB HAHOMETPOBOIO Macutaba B
XKHUBBIX CUCTEMax U NPUOOpETEHNE HABBIKOB MPAKTHYECKOTO MPUMEHEHUS! HAHOTEXHOJIOTHYECKUX METOJOB B
MoJIeKy/sipHOIT MeauiuHe. CTyneHT mocie OCBOCHMs Kypca OyneT MmoHuMarh (yHIaMeHTaJbHbIE HMOHSTHSA,
¢u3nyecKkue TPUHUIUNBI (YHKIMOHUPOBAHUA M PETYISIIUNA OMOJOTHYECKHUX CHUCTEM, (U3MUYECKHE OCHOBBI
MaHUIYJIUPOBAHUS HAHOCTPYKTYpaMH, OCHOBHOE OOOPYZOBaHHE M BBICOKOIIPOM3BOAUTEIBHBIE CUCTEMBI IS
O0uou3nKY, COBpeMEeHHBIE IPOOIEeMbl OMO(DHU3UKH KIETKH.

1. leau u 3apauun

eap AUCUMNIMHBI

n3ydeHue OMOJNIOTMYECKMX MEXaHM3MOB HAHOMETPOBOrO Macmraba B JKHUBBIX CHCTEMax U
NpUOOpPETEHNE HABBIKOB  NPAKTUUYECKOTO INPUMEHEHHS HAHOTEXHOJIOTMYECKMX  METOIOB B
MOJIEKYJISIPHON MENULIVHE.

3axayu QUCHUTNIHHBI
* IprOOpETeHNE CTYJICHTaMHU 0a30BBIX 3HAHUN B 00J1aCTH OMO(MU3HKU KIIETKH,

* OCBOGHHE CTyIEHTaMHU OMO(PHU3MYECKHX METOJOB HCCIEIOBAHHS CTPYKTYphl, (QyHKIIMOHUPOBAHUS U
peryssinuyu OMOJIOTHYECKUX CUCTEM Ha KJIETOYHOM U CyOKJIETOUHOM YPOBHE;

* OKa3aHWE KOHCYJIBTAllMH M TOMOIIM CTYISHTaM B TPOBEICHUH COOCTBEHHBIX TEOPETUYECKUX WU
IKCTICPUMEHTAIILHBIX UCCIICA0OBAHMI B 001aCTH OMO(DU3UKH KIIETKH.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOIEMBI,
1eNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUNA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Crniocoben MIPOTHO3UPOBATh pe3yabTar

JEATENBHOCTH M TJIAHUPOBATh IMOCIEN0BATEIBHOCTh [IArOB
YK-2 Cnocoben ynpaBisiTh JUIsl  JOCTHXKEHMS  JaHHOro  pesyisrara.  ®dopmupyer
HCCIIEOBATENLCKMM IIPOCKTOM Ha BCEX dTamax |IWIAH-TpaQuK peanu3alvy NPOEKTa B LEIOM M IUIAH
€ro peanu3annun KOHTPOJIA €r0 BBIIIOJHEHHUS

VYK-2.3 CriocobeH opranu30oBaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOCKTa, o0ecreunBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 IlpencrapnseTr myOIu4HO pe3ysbTaThl IpoeKkTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
CeMMHapax U T.II.

OIIK-4.5 CnocobeH K TIOCTaHOBKE HAyYHO-TEXHHYECKUX
3aJa4 C HUCIOJIB30BAHUEM OHOTEXHOJIOIMYECKUX MPOLECCOB
U COOTBETCTBYIOIIETO 000PYIOBAHUS

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIIK-4.4 CrnocobeH K OLIEHKE, aHAIM3y M WHTEpPHpETaLlH
MOJYYEHHBIX B pe3yNbTaTe OMOTEXHOJOTMYECKHX IPOLIECCOB
JTaHHBIX

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

[IK-3.5 CnocobeH npuMeHSITb METOAbl OMOMH)KECHEPUH H
OMoMHQOpPMATHKK NS TONYYCHHST  OHOJOTHYECKUX

IIK-3 Criocoben HpO(I)eCCI/IOHaJ'IBHO pa6OTaTB ¢ OOBEKTOB C OeJICHAIpaBJICHHO N3MCHCHHBIMHA CBOMCTBaMH

MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIATHBIX

TAATAAMM ) D TIDANATITITATI TTIAATAIATITATT NATArTTT

[1K-3.4 CrnocobeH caMOCTOSTENIbHO HAXOIUTh U OCBAaWBaTh
HOBbIe HMH(MOpPMAIMOHHBIE M TPOTPAMMHBIC PECYpChl B
obnacTi OMOWHXeHepUr U OnonH(OPMaTHKN




LIPUL PAiviivl ] D YIDQUPAMOVYL LLIPVIVIVIAVYL UWJ1av 1L

OKCIICPUMCHTAJIbHBIX (‘lI/ICJ'IeHHBIX) PE3YJIbTATOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB:
[0 ¢yHnamMeHTaIbHBIE TIOHATHSA, (U3UYECKUE TPUHIUIB (PYHKIMOHUPOBAHUS U  PETYISIIUU
OHOJIOTHUECKUX CHCTEM;
[0 ¢u3uueckue OCHOBBI MAHWITYJUPOBAHUS HAHOCTPYKTYpPaMH, OCHOBHOE O0OOpyIOBaHHE WU
BBICOKOITPOU3BOIUTEILHBIC CHCTEMBI JIJIsl ONOPHU3NKY;
[ coBpeMeHHBIE MTPOOIIEMbI OMOGU3UKH KIETKH.

YMETh:

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX

[ a6CTpaFI/IpOBaTLC$I OT HCECYHCCTBCHHOIO IMpU MOACIHMPOBAHUN PCAJIBHBIX OMOJIOrHYeCKUX

pouecCCoOB;

[] moip30BaTbCsi CBOMMH 3HAHUSIMU IS peuicHu-d Q)YHHaMCHTaJ'IBHBIX U TPHUKIAAHBIX 3aaa4

HaAHOTEXHOJIOTHH;

[] caMOCTOSTEIBHO OCBaMBaTh HOBBIC PECypChI (6a351 JaHHBIX U HpOI‘paMMLI) " SKCIICPUMCHTAJILHBIC

MCTOIbI HaHOTeXHOHOFHﬁ;

[ neynaTh Ka4€CTBEHHBIE BBIBOIbI IIpU NepexoAc K NpCACIbHBIM YCIOBUAM B U3YyHACMbIX np06neMax;
[] ocBauBaTb HOBBIC MNpEAMCTHBIC O6HaCTI/I, TCOPCTUYCCKUC TMOAXOAbl MW OKCIICPUMCHTAJIBbHBIC

METOIUKHU,
[] ompenensTh aKTyaIbHOCTD LIeJIeH U 3a/1a4 U MPAKTHUECKYI0 3HAYMMOCTh HCCIIEIOBAHUS;

[ MPOBOAUTHL aHAJIN3 PE3YJIbTATOB U MCTOANYCCKOTO OIbITa MUCCICAOBAHUS NPUMCHUTCIIBHO K 061_[1612

(dyHIaMeHTaNbHOM pobiemMe B M30paHHO 00J1acTH;

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

) OCHOBHBIMH METOIaMH PabOThI C HAHOCTPYKTYPAMHU;

| OCHOBHBIMH IpUEMaMH PaOOTHI Ha BEICOKOTEXHOJIOTHYHOM 000PYy/I0BaHHH;

) KynbTypOii MOZICIMPOBAaHUS OMOMETUIIMHCKIX HCCIICIOBAHUIA;

[/ HaBbIKAMH TPaMOTHOH O0OPabOTKH pE3yJbTaTOB OMNBITa U COINOCTABIEHHS C TEOPETHYECKUMHU

JAHHBIMH;
[ mpaKTUKON MCCIEI0BaHNS U PELICHHUS TEOPETUUECKUX U MPUKIIAIHBIX 33134 ON0o(pU3NKH;

[] HaBbIKAMU TCOPCTUYCCKOI0 aHaJIn3a 3aaaq 6I/IOMGI[I/ILII/IHBI, CBA3aHHBIX C H3YyUYCHUCM CBOICTB

OMOJIOrMYECKUX CUCTEM Ha HAHOMETPOBOM YPOBHE.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 PuznyecKkuii MUp KIETKH 15 15 15
CraunoHapHble TOMOTCHHBIE CHCTEMBI
2 HHOHAP 15 15 15
KJIICTKH
Hecranuonapuele ¥ = HErOMOTEHHBIC
3 Hrotap 15 15 20
CHCTEMBbI
4 bruodusnka MONEKyISIpHBIX CTPYKTYyp WU 15 15 75
MOJICKYJISIPHBIX MaIllHH
Hroro yacos 60 60 75
[TonroToBka K 3K3aMeHy 30 gac.




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

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. ®uznyeckuiit MUp KIETKU

BpemenHo#t u mpocTpaHCTBEHHBIH MacmTad Ouojormueckux mporeccoB. CBOWCTBA BOABI M HX
MIOCJEJICTBUSA: KOHJICHCHUPOBAHHAs Cpena, MOJSAPHBIA pacTBOPHUTENb, IHUCCOLMALVS, HOHBI.
bruskoneiicTeue. 3afaun U COCOOBI CAaMOOPTaHU3AIMK HAa KJIETOYHOM M MOJIEKYJISIPHOM YPOBHE.
@U3NKO-XUMHUYECKasI JIOTUKA YCTPOWCTBA JKMUBBIX CHUCTEM: DJIEMEHTBI, MOJEKYJBI, IPYIIBI, CBS3H,

CTPYKTYPBI.

2. CranioHapHbIE TOMOT€HHBIE CHCTEMBI KJIETKH

[Togxomsl K HMCCIEIOBAaHHMIO CTAllMOHAPHBIX TOMOTEHHBIX OMOJOTMYECKHX CHCTeM. Perymsius
MeTaboim3Ma Ha Pa3HbIX YPOBHSX: KMHETHKA, TEPMOJMHAMUKA, (DU3UOIOTHUS, XUMUYECKasl JIOTHUKA.
Kunernka Muxasnuca B HW30JUMPOBAaHHOM cucTeMe M B Merabonuueckoil cetu. CompshKeHUE.
Bpemennas mepapxusi mpoLEcCOB B CIOKHBIX CHCTEMaX. YCTOHYHMBOCTb, IpyOOCTb, CTaOMIIBHOCTD
Oonoornyeckux cucteM. Pormu oOpaTHBIX CBsI3ei U MYNBTHCTA0MILHOCTD. AHAIN3 METa0OIMYECKOTO
KOHTPOJISI, CTEXHOMETPHUUECKUN aHaIN3, METOJbl PEKOHCTPYKIMH cucTeM. MeMOpaHa U LIUTOCKETIET.
Perynsimust oObemMa 1 hopMbl KUBOTHOH KiieTkn. CrcTeMbl xku3HeoOeceueHrs. FIoHHbIN romeocTas.
Kanpnuii-3aBucuMple KajaueBble KaHAIBI. DHepreTrka. Perynsius rukonmmnsza. AT®-norpebistomniue
CUCTEMBI u UIYHTBHI. WuBapuaHThl PETYJIALMH. Merabonnueckue TPUITEPHIL.
OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIH ~ MeTabonu3M. CBoOomuble pagukanbl. [IpoHnnaemocTts
memOpanbl. CBa3p C  perymsinquell  oObeMa. AHTHOKCHAAHTHBIE CHCTEMBL.  [JIyTaTHOH.
Penokc-merabonusm. Perymsinus B cucreme aieHUIATOB U [Ty TaTHOHA.

Cemecrtp: 2 (Becennuit)
3. HecranmonapHbie M1 HETOMOT€HHBIE CUCTEMBI

[IpuHIMIBI YCTPONCTBA M METOIBI MCCIEAOBAaHNS HECTALIMOHAPHBIX CHUCTEM KIETKH. X OCHOBHEIE
TUIbl. PepMEHTATUBHBIE KACKa/lbl U UX PEryyslus. Poiy MoJ0KUTENbHBIX U OTPULIATEIIBHBIX CBSI3EH
B cUrHaJbHBIX cucteMax. [loporu, Oudypkanum, xonebanus. AKTUBHBIC Cpellbl U aBTOBOJHOBBIC
npoueccsl. BHyTpukierouHas curHanuszanus. TUIIBI PeLleNTOpPOB U MEXaHU3MBI Iepellaud CUIrHaja
yepe3 meMmOpany. KuHa3el 1 BTOpUYHBIE MECCEHKEpPBI. 3aIpOorpaMMHUPOBAaHHAsI CMEPTh KIETKH:
aromnro3, HeKpo3, ayrodarus. Knerounslit muxi u ero peryasiuus. [IpocTpaHcTBEHHas OpraHu3aIus
MPOLECCOB NPH ACICHUHM KIETKH. 3a TpeAeiamMH KIETKH: CBEPTHIBAHHE KPOBH, KOMIUIEMEHT,
Mop¢oreHe3. HepBHbIH uMITysbC.

4. buo¢uzuka MOJIEKYISPHBIX CTPYKTYP U MOJICKYJISIPHBIX MaIlIuH

HepaBHOBecHass TepMOAMHAMUKA MHKpO- W MakpocucteM. CamoopraHuzanus B HaHOMHpE.
dusnueckue NOPUHIMNBI  (QYHKIMOHUPOBAHUS  MOJICKYJSPHBIX MamuH. VIOHHBIE HACOCHI.
[Turockener. Ilonnmepu3annoHHbIE ABMKHUTENN HAa OCHOBE akTHHA. JKryTuku. MoTopHble Oenku.
PuGocombl. Mukporpybouku. JIBikeHHE XpOMOCOM B MHuTO3e. KOHTpOJIb 3a KauecTBOM AENCHHS H
3aKperyIeHueM MUKPOTPYyOOUeK.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHas aymuTopHsi, OCHAIICHHAs] KOMITBIOTEPOM U MYJIBTUMEIHHHBIM 000pyIOBaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

OOecrnieueHre CaMOCTOSTEIBHOW paOOThI. DIEKTPOHHBIC PECYPChI, BKIOYAs JOCTYI K 0a3aM JIaHHBIX:
http://www.ncbi.nlm.nih.gov




6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas nuTeparypa

[Mpenocrasnsiercs Ha kadeape:

1. VBanunkuii I'P, Kpunckuit BU, CenbkoB EE. Maremarndeckas 6nodusnka kietkn. Mocksa:
Hayka, 1978.

2. HepaBHoBecHas TepMOAMHAMUKA U (pr3HUecKas KWHETHKa: yueh. mocobue sl YH-TOB I10 CIIell.
"®uzuka" / U.I1. bazapos, 3.B. I'eBopksH, I1.H. Hukonaes. - M. : M3n-Bo MI'Y, 1989. - 240 c.

3. Tlpuroxun U. Beenenue B TepMOIUHAMHUKY HEOOpATUMBIX mporieccoB. M., 1964.

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

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

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

JomnonHurenbHas aureparypa

ITpenocrasnsiercs Ha kadenpe:

1. Pomanorckuii FO. M., Cremanosa H. B., Uepnasckuii [[. C. Marematrueckoe MOJCIIMPOBAHHE B
onoduzuke. M-Ixesck, 2004

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

4. depMmeHTAaTHBHBIC IPe0Opa30BaTeNIN SHEPTUN: NPUHIUILI PyHKIMoHupoBanus / A. E. Bykaruna;
Ots. pen. C. O. llInons ; AH CCCP, Un-T Onomn. ¢usuku. - M. : Hayka, 1988. - 191

5. Apnonba B. U. [eomerpudeckue METONBI B TEOPHH OOBIKHOBEHHBIX UG EpEHITNATBEHBIX
ypaBaenuii. MIIHMO 2012, 384 ctp.

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

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

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wacty 3anstuii notpedyercs Zoom. Google Drive mis noctyna k Marepuanam Kypcea.
[TpuBeTcTBYeTCS HaIMUUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB JJISl yU9aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyaeHT, MpOCIyIaBIINi Kypc, JODKEH C OXHOM CTOPOHBI, OBIAAETh TEOPETUYECKHM aIllaparoMm
OMOU3NKN KIETKH, a C IPYroll CTOPOHBI, JOJDKEH HAayYUTHCS NMPUMEHATH IOJNyYCHHbIE 3HAHHS Ha
IpakTHKe. YCHENIHOe OCBOCHHE Kypca TpeOyeT caMOCTOATEeNbHON paboThl cTyaeHTa. B mporpamme
Kypca AJisl CaMOCTOSITENIbHOW PabOThI CTYACHTA HaJl TEMOW OTBOAUTCS MUHHUMAJIBLHOE BPEMSI.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— ipopaboTKy ydeOHOTO MaTepurana (110 KOHCIIEKTaM JICKITUH, y4eOHO# 1 HayqyHOU JTUTepaType),
— YTEHHE U KOHCIIEKTUPOBAHUE JOTIOIHUTEIHHON JIUTEPATYPHI,

— TIOZITOTOBKY OTBETOB HA BOIMPOCHI, MPEIHA3HAYEHHBIX JIJISi CAMOCTOSITEIIBHOTO U3yUeHUS,

— peleHue 3a1a4, MpeiaraéMpIX CTyJICHTaM Ha JICKIUSX,

— TIOATOTOBKY K AU PEPEHIUPOBAHHOMY 3a4ETY U K3aMEHY.



PyKkoBOICTBO M KOHTPOJIb CaMOCTOATENBHOM pabOThl CTylEHTa OCyHIecTBIseTcss B (opme
WHAMBHUIYaJbHBIX KOHCynbrauuid. Ilokasarenem BIaZieHHs MaTepUaoM CIY>KUT YMEHHE pellaTh
3agaun. Jns (opMHpOBaHHS yMEHHsSI NPUMEHATh TEOPETHUYECKHE 3HAHUS Ha MPAKTHKE CTYACHTY
HEoOXOAMMO pelaTh Kak MOKHO Oosnbiie 3aaad. [lpu pemennun 3agaq Kaxaoe AeHCTBHE HEOOXOAUMO
apryMEHTHPOBaTh, CChIIAsICh HA PACCMOTPEHHBIN paHee TEOPETUUECKUH anmapar.

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 HANPABJIEHUIO: buorexnonorus

npopuJib NOArOTOBKHU: buorexHonorust u GuoMeUITMHCKAsT HHPOPMATHKA
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U TPAHCIAIIMOHHONW MEIUIIHHBI

Kypc: 1

KBaJupuKaAnus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH
PaspaGorunkm:

M.A. Ilanrenees, A-p pus.-mar. Hayk, mpodeccop
®.1. AraynmiaxaHoB, 1-p Ouol. Hayk, podeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar

JEATENBHOCTH M TJIAHUPOBATh IMOCIEN0BATEIBHOCTh [IArOB
YK-2 CnocoGen ynpaBisiTh JUIsl  JOCTHXKEHMS  JaHHOro  pesyisrara.  ®dopmupyer
HCCIIEIOBATENLCKMM IIPOCKTOM Ha BCEX dTamax |IWIAH-TpaQuK peanu3alid NpPOEKTa B LEJIOM M IUIAH
€ro peanu3annun KOHTPOJIA €r0 BBIIIOJHEHHUS

VYK-2.3 CriocobeH opranu30BaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOCKTa, o0ecreunBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpencrapnser myOIu4HO pe3ysbTaThl IpoeKTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
CeMMHapax U T.II.

OIIK-4.5 CnocobeH K TIOCTaHOBKE HAyYHO-TEXHUYECKUX
3a1a4 C HUCIOJIBb30BAHUEM OHOTEXHOJIOIMYECKUX MPOLECCOB
U COOTBETCTBYIOIIETO 000PYAOBAHUS

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIIK-4.4 CrocobeH K OLIEHKE, aHAIM3y M WHTEPIpETaLlH
MOJYYEHHBIX B Pe3ylbTaTe OMOTEXHOJOTMYECKHX IPOLIECCOB
JTaHHBIX

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

[IK-3.5 CnocobeH npuMeHSITb METOAbl OMOMH)KECHEPUH H
OMoMHpOpPMATHKK NS TIONYYCHHST  OMOJOTHMYECKUX

IIK-3 Criocoben HpO(I)eCCI/IOHaJ'IBHO pa6OTaTB ¢ OOBEKTOB C OeJICHaIpaBJICHHO N3MCHCHHBIMUA CBOMCTBaMH

MCCIIEIOBATEIbCKAM H UCTIBITATEIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpamMm) B U30paHHON TpeMETHON 00JIaCTH

[1K-3.4 CrocobeH caMOCTOSTENbHO HAXOIUTh U OCBAaWBaTh
HOBbIe HMH(MOPMAIMOHHBIE M TPOTPAMMHBIC PECYpChl B
obnacTi OMOWHXeHepUr U OnonH(OpMaTHKN

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJYYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. [Toxa3zareu oneHUBAHHUSI KOMIIETEHIINIT
B pe3ynbrare n3ydeHus AUCIUTUIMHBL «bHo(dH3KKa KIETKH: TOTMOMTHUTEIbHbBIE TIIABbDy 00YyYaIONIUHCS JOIDKEH:

3HATH:
[l ¢ynnamenTanbHble TOHATUS, (U3NYECKHE NPUHLUUIBI (YHKIMOHHPOBAHUS M  PETYISIHUA
OMOJIOTHYECKHUX CUCTEM;
[l ¢usnyeckue OCHOBBI MaHHITYJIMPOBAHMS HAHOCTPYKTypaMH, OCHOBHOE O0OOpyZOBaHHE |
BBICOKOTIPOU3BOAMTEILHBIE CUCTEMBI JIJIsl OMO(DHU3HUKH;
[J coBpeMeHHbIE MPOOIIeMbl OMODU3NKU KICTKH.

yMeThb:



[] abcTparupoBaThCsi OT HECYIIECTBEHHOTO TP MOJCIUPOBAHUHM PEATbHBIX OHOJOrMYECKHX
IPOLIECCOB;
[l ToNp30BaThbCid CBOMMHM 3HAHUSAMM JJsl pelieHus (yHAaMEHTalIbHBIX W TPHUKIAJHBIX 33734
HAHOTEXHOJIOTHIA;
] caMOCTOSITEbHO OCBaMBaTh HOBBIE pecypchbl (0a3bl NaHHBIX M MPOTPAMMBI) M HKCIIEPUMEHTAIbHBIE
METO/IbI HAHOTEXHOJIOTHA;
[] menarh KaueCTBEHHBIE BBIBOABI IIPU MEPEXO/IE K MPEIEIbHBIM YCIOBHAM B U3y4aeMbIX MPOOIeMax;
[J ocBauBaTh HOBBIC MpEIMETHBIC OOJACTH, TEOPETUUYECKHE IOAXOAbl M JKCIICPHUMEHTAIbHBIC
METOMKH;
[J onpeAessTh aKTyaJIbHOCTh LTI 1 3334 U IPAKTHUECKYIO 3HAYUMOCTh HCCIIEIOBAHUS;
] IPOBOAUTH aHAJIN3 PE3YJIHTATOB U METOAWYECKOTO OMBITA MCCIICAOBAHUS MPUMEHHUTENBHO K OOIIeH
(dbyHIaMeHTaNbHOH pobieme B M30paHHON 001acTH;
[ paboTaTh Ha COBPEMEHHOM, B TOM YHCJI€ BBICOKOIIPOM3BOANTEILHOM 000PYJOBaHUN.

BJIA/1€Th:

[J OCHOBHBIMH METO/IaMHU pabOThl C HAHOCTPYKTYpaMH;

[] OCHOBHBIMH NpHUEMaMU pabOThI Ha BRICOKOTEXHOJIOTUYHOM 000pY/IOBAHHH;

[J KyAbTypO# MOJICTTUPOBAHHS OMOMETUITMHCKHIX HCCIIC/IOBAHUH;

[] HaBBIKAMH TpaMOTHOW 00pabOTKM pEe3ylbTaTOB OIbITA W COMOCTABICHHUS C TEOPETUYCCKUMHU
JIaHHBIMU;

[ MpaKTUKOW UCCIICIOBAHUS M PEIICHHS TEOPETUUECKHUX U MPUKIIAIHBIX 331249 ONOPU3UKHY;

[J HaBBIKAMH TEOPETHUYECKOTO aHaiu3a 3aja4 OHOMEIWIMHBI, CBS3aHHBIX C H3YYCHHEM CBOWCTB
OMOJIOTHYECKUX CHUCTEM Ha HAHOMETPOBOM YPOBHE.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Bo BpeMst TeKyIIero KOHTPOJIsl CTYACHT AOJKEH YMETh OTBETHTD Ha CIIEIYIOIINE BOIIPOCHL:
1) Ananu3 MmeTaboINYECKOro KOHTPOJIS
2) CrexuoMeTpUYEeCKUi aHaIn3

3) Meroasl PeKOHCTPYKLUHU CETel C HEM3BECTHOH CTPYKTYpOW Ha OCHOBAHHMHU HKCIIEPHUMEHTAIbHBIX
JIAHHBIX; IpUMEHEeHNE 0alieCOBBIX CETei

4) CroxacTH4eCKHE U HETIPEPHIBHBIE MOJIETTU

5) YcroitunBOCTh U Tpy0OCTh MaTEMaTHYECKUX MOJIENel OHONIOTHYECKUX OOBEKTOB; aHAIN3 TMHAMHKH
MHOTOMEPHOU CHCTEMBI. YCTONYUBOCTH 1O JIAITyHOBY.

6) ®uznueckre NPUHIMIBI YCTPOHCTBAa OMOTOTHIYECKUX CHCTEM

7) TIpocTpaHCTBEHHO HEOTHOPOJHBIE W 3aBUCSIIME OT BPEMEHHM OWOJOTMYECKHE CHCTEMBI.
Ocobennoctu uccnenoBanus. [logxomasr: top-down, bottom-up, middle-out.

8) AHanu3 4YyBCTBUTEIBHOCTH: KJIIOYEBOM METOA Ul IPOBEPKM MoOJENeH U U3ydyeHUsl peryisiliuu
MozenupyeMoit cuctembl. CII0KHOCTh UHTEPIPETALIMK U BBIOOP [TOKAa3aTessl YyBCTBUTEIBHOCTH.

9) BpemenHas mepapxusi IPOLECCOB B CIOKHBIX cucTeMax. OCOOEHHOCTH BPEMEHHON HepapXuH B
Oononornueckux cucremax. Teopema TuxoHoBa.

10) DHepreTrueckuil METa0OIM3M KIIETKH M €TI0 PETYISIIHsL.

11) I'mukomnus.

12) Memb6pana. Llutockener.

13) Perynsiust oobema u popmbl. CUCTEMBI )KU3HEOOECTICUCHUSI.

14) Wonnsrit romeoctas. Hatpui, kanuiti-AT®a3za. Kansiuii-3aBucumMble KalueBble KaHAIbI.
15) Ouepreruka. Perynsius riukonusa.

16) AT®-noTpebIsitoliie CUCTEMBI M ITYHTBI. IHBapHaHThI PETyIISIIUY.

17) OKHCIHUTENBHO-BOCCTAHOBUTENBHBI MeTabonmm3M. CBoOOAHBIE pagukanbl. [IpoHHIIaeMOCTh
MeMOpaHBbl.

18) AHTHOKCHAAHTHBIE CUCTeMBIL. [ myTaTnoH. Pegokc-merabonusm.

19) Perynsiust B cucTemMe aJleHUIATOB U TIyTaTHOHA.

20) MeTabonu3M IIMKOTeHa.

21) Merabonusm MetnonuHa. [ ucrepesuc.

22) Merabonu3sm ¢ornaroB. Bpemennas uepapxus B Metabonusme QonaTos.



Bo Bpemst 3aHATHI MOTYT IPOXOANUTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThHCS
JOMallHUM 33JaHveM. BO3MOXXKHO BBINOJIHEHHE MAaTEHTHOTO IOHWCKA B KA4ECTBE CaMOCTOSTEIBHON
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 KypCcy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JlaeT IPEUMYIIECTBO Ha SK3aMeHe U U PepeHIIMPOBAHHOM 3aueTe.

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

[lepedueHb KOHTPOJIBLHBIX BOIIPOCOB ISl cla4uu qudd.3adera:
1) AHanu3 MeTaboIMYECKOTO KOHTPOIS
2) CrexuoMeTpHYECKHUil aHaIn3

3) Metoasl peKOHCTPYKIIUU CETEeH C HEM3BECTHOW CTPYKTYpPOW Ha OCHOBAHHH AKCIEPUMEHTAIbHBIX
JAHHBIX; IpUMEHEeHNE 0alleCcOBBIX CeTei

4) CroxacTHYECKHE U HCTIPCPBIBHBIC MOACIIN

5) YcToiunBOCTb U Tpy0OCTh MaTeMaTH4eCKUX Mojesie Oronorndeckux 00bEKTOB; aHaIN3 INHAMHUKHI
MHOIOMEPHOM CUCTEMBI. YCTOMYUBOCTS 110 JISIIyHOBY.

6) ®usnyeckre NPUHIUIBI YCTPOWCTBA OMOIOTMYECKHX CUCTEM

7)  IIpoCTpaHCTBEHHO HEOJHOPOAHBIE W 3aBUCALINE OT BPEMEHHM OHOJIIOTMYECKUE CHCTEMBI.
Ocob6ennoctu uccinenoBanus. [logxoasr: top-down, bottom-up, middle-out.

8) AmHanu3 4yBCTBUTEIBHOCTH: KJIIOUEBOW METOA JAJIsl MPOBEPKH MOAECICH M HM3YYEHHUS PEryJsiuu
MozeaupyeMoii cuctemMbl. CI0)KHOCTh HHTEPIPETALUH U BBIOOP MOKA3aTeNs YyBCTBUTEILHOCTH.

9) BpemenHas wepapxusi MPOIECCOB B CIOXKHBIX cucTeMax. OcoOEHHOCTH BPEMEHHON HepapXvu B
Oouonornueckux cucremax. Teopema TuxoHosa.

10) DHepreTrueckuit METa0OIM3M KIIETKH U €TI0 PeryJIsiusl.

11) I'mukonus.

12) Mem6Opana. Llutockener.

13) Perynsauus oobema u popmbl. CUCTEMBI KU3HEOOECTIEUCHUSL.

14) Uonnsrii romeocras. Harpuii, kanuii-AT®a3a. Kanpuuii-3aBucumMble KanueBble KaHAJbI.
15) Duepreruka. Perynsius rimkonmsa.

16) AT®-norpebistoniye CUCTEMbI U IIyHTBI. IHBapUaHThI PEryIsauu.

17) OKHCIUTETPHO-BOCCTAHOBUTENBHBIH MeTabomu3M. CBoOomHbIE paauKanbl. [IpoHHIIaeMOCTb
MeMOpaHbI.

18) AHTHOKCHAAHTHBIC CCTEMBL. [ myTaTroH. Penokc-mMeTa0bonmsm.

19) Perynsmust B cucTeMe aJIeHUIATOB U ITyTaTHOHA.

20) MeTta0oJin3M IIMKOI'eHA.

21) Merabonusm MetnonuHa. [ ucrepesuc.

22) Merabonusm ¢oraroB. Bpemennas nepapxust B MeTabonusme QoiaTos.

[TepeueHb KOHTPOIBHBIX BOMPOCOB VIS CIAYH YK3aMEHa!

1) Meronpl mccneqoBaHUsl HECTAIMOHAPHBIX W TMPOCTPAHCTBEHHO HEOMHOPOJIHBIX OHMOIOTHYECKHX
ceTen

2) CrpowurenbHble 0JIOKM OMOJIOTHUECKUX CUCTEM U UX (DYHKUMHU: KacKajabl, 00paTHbIE CBSI3U, LTYHTHI
3) AKTHBHBIE CpeJbl U aBTOBOJIHOBBIE MPOLIECCHI

4) BHYTpHUKIETOYHAS CUTHATU3ALMS

5) Kuerounas cmepTh

6) CaeprhiBaHrEe KpOBU. KOMILIIEMEHT.

7) Knerounsrit mukin. @asel KIETOYHOTO UKITA

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

9) MsbuparenbHblil IpOTEONn3. YOUKBUTHHUPOBAHHUE U IPOTEOCOMBI.

10) Kore3uns! u cenapassl

11) Muro3. Crparerust 1 OCHOBHbIE YYaCTHUKHU.

12) Crpoenune MukpoTpyOouku. JlnHamuka MUKpOTpyOouku. J(nHaMuueckas HeCTaOUIbHOCTb.

13) Ponp ruppommuza I'T® B puHamuke MukporpyOouek. CTpyKTypHass OCHOBa IWHAMHYECKON
HECTaOUILHOCTH MUKPOTPYOOUEK.

14) JIBmxeHue XpoMOCOM B MUTO3€
15) MomnekynsipHble MOTOPHBI, (POPMHUPYIOIIUE BEPETCHO JICICHUS



16) Ctpykrypa u QyHKIIMHA KHHETOXOpA

17) Usmepenue cuil, pa3BUBaEMbIX MUKPOTPYOOUKaMU

18) Conpspkenne pazdopku MUKPOTPYOOUKH U TBUIKEHUSI XPOMOCOM

19) Ommbku B 3aKkperieHur XpoMocoM. KOoHTpoITb 32 Ka4eCTBOM JICJICHUSI.

[Tpumeps! OnneToOB HA HK3aMEHE:
buner Nel
Kore3uns! u cenapassl

buner Ne2
JBM>XeHHE XPOMOCOM B MHUTO3€

bunet Ne3
ComnpsixeHne paz00pKu MEKPOTPYOOUKH U JIBIKEHHS XPOMOCOM

Kpurepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI CTYACHTY, I[IOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka omm4yHO (8 OamwioB) -  BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE MPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHME MPUHATBHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopouio (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIH OH TBEPJIO 3HAET MaTephall, TPAMOTHO H
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka xopomo (5 0aiIoB) - BBICTABISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH IMOJy4YEHHbIC 3HAHUS Ha INPAKTUKE, HO
JIOITyCKAeT B OTBETE WIM B PELICHUH 3a7a4 JOCTATOYHO OOJIBbILIOE KOJTUYECTBO HETOUHOCTEH.
OneHka ymoBIETBOPUTENBHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jielibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4yeHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbHOCTH B H3JIOKEHHHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUIS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEYIOBIETBOPUTEIBLHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBIN HE 3HAeT OoblIeii yacTu
OCHOBHOTO COJEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmUOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH



[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs npepoctasisercs 30 MUHYT Ha HOATOTOBKY.
Ompoc oOyuatomerocs 1o OujaeTy Ha YCTHOM OSK3aMEHE HE JOJDKEH IIPEBBIIIAaTh OIHOTO
aACTPOHOMMYECKOTO 4Yaca.

ITpu mpoBenennu yctHoro auddepeHupoBaHHOro 3aueTa ody4arommemycs npenocrasiusercs 30 MUHYT
Ha noarotoBky. Ompoc oOyyaromerocss mo OWJIeTy Ha YCTHOM HE JOJDKEH NPEeBbIATh OTHOTO
aCTPOHOMMUYECKOI'O yaca.



