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: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: Menununckas puszuka u OnonHpopmaruka

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

Llenpro JaHHOW MMCHMIUIMHBI ABJSETCS M3ydeHHE OMOJIOTHUECKUX MEXaHM3MOB HAaHOMETPOBOIO MacuiTaba B
KHUBBIX CUCTEMaX M NMPHOOpPETEHHE HABBIKOB MPAKTUUYECKOTO MPUMEHEHHSI HAHOTEXHOJIOTHYECKUX METOJIO0B B
MoJIeKy/sipHON MeauiuHe. CTyIeHT HOcie OCBOGHHUS Kypca OyaeT HMOHMMaTh (yHIaMEHTaJbHbIC MOHSATHS,
¢usnyecKkue TPUHLIUNBI (YHKIMOHUPOBAHUA M PETYIALUN OHOJOTMYECKUX CHCTEM, (pU3nyecKkue OCHOBBI
MaHUIYJIUPOBAHUS HAHOCTPYKTYpaMH, OCHOBHOE O00OPYHZOBaHUE M BBICOKOIPOU3BOIUTEIBHBIE CUCTEMBI IS
O0uou3nKY, COBpeMEeHHBIE IPOOIEeMbl OMO(DHU3UKH KIETKH.

1. leau u 3apauun

eap AUCUMNIMHBI

n3ydeHue OMONIOTMYECKHMX MEXaHM3MOB HAHOMETPOBOIO MacmTada 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 CTyIEHTaMH OMO(PHU3NYECKHX METOAOB MCCIEIOBAHHS CTPYKTYpHI, (DYHKIIMOHHUPOBAHHUS U
peryssinuyu OMOJIOTHYECKUX CUCTEM Ha KJIETOYHOM U CyOKJIETOUHOM YPOBHE;

* OKa3aHWE KOHCYIbTallMii M TOMOIIM CTYJACHTaM B IPOBEICHHU COOCTBEHHBIX TEOPETUYCCKHUX H
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 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NeSITeTbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud NpPOoeKTa B LEJIOM U IUJIaH
KOHTPOJISI €r0 BHITTOTHEHUS

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

VYK-2.3 CriocobeH opranu30Barh ¥ KOOPAUHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, oOOecreunBaTh padoTy KOMaHJIbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpeacrapnsier myOIMYHO PE3yAbTaThl MPOEKTa (MU
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI, TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

(hU3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHUH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢ NPUKITAHBIX TPOTPAMM)

MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAaHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB




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

3HATh:
(dyHIaMEHTaIbHBIC TOHATHS, (HU3UYECKUE MNPUHIMNBI (YHKIMOHMPOBAHUS M  PETYISLUH
OMOJIOTHYECKHUX CUCTEM;
¢u3ndyeckue OCHOBBI MAaHHITYJIMPOBAaHMS HAHOCTPYKTypaMH, OCHOBHOE OOOpyIOBaHHE |
BBICOKOTIPOU3BOJAMTEILHBIE CUCTEMBI JIJIsl OMO(DHU3HUKH;
COBpPEMEHHBIE MTPOOTIEMbl OMOPHU3NKHU KIETKH.
YMETb:
abCTparupoBaTbcsi OT HECYLIECTBEHHOTO IIPH MOJICIMPOBAHUHM PEANbHBIX OHOJIOTHYECKUX
HPOLIECCOB;
HOJIB30BaThCSI CBOMMH 3HAHMSMH JUIS peUICHUs (QYHIAMEHTAIbHBIX M NPHKIATHBIX 33j1a4d
HAHOTEXHOJIOTH;

CaMOCTOSITEIbHO OCBAaWBaTh HOBBIE pecypchl (6a3bl TaHHBIX M MPOTPaMMbI) U HKCIIEPUMEHTAIbHBIC
METO/IbI HAHOTEXHOJIOTHIA;

JieNaTh Ka4eCTBEHHBIE BBIBOIBI IPH NEPEX0/Ie K MPEAEIbHBIM YCIOBUAM B H3y4aeMbIX Ipodiemax;

OCBaMBaTh HOBBIE MpPEIMETHbIE O001acTH, TEOPETHYECKHE IMOAXOAbl M HKCIEPUMEHTAJIbHBIC

METOJMKH;

OTIpENEeNsITh aKTYaIbHOCTh LIEJICH U 33/1a4 U MPAKTHUECKYI0 3HAYMMOCTh HCCIIEIOBAHUS;

HPOBOJIUTH AHAIIN3 PE3YJIBTATOB M METOIUYECKOTO OIbITa UCCIECJOBAaHUSA NPUMEHUTEIBHO K 00meH
(dbyHIaMeHTanbHO pobieme B M30paHHON 001acTH;

paboTaTh Ha COBPEMEHHOM, B TOM YHCJI€ BEICOKOTIPOU3BOAUTEIIEHOM 000PY/IOBaHHH.

BIIAJICTh!

OCHOBHBIMU METOJIaMH pabOThl C HAHOCTPYKTYpPaMH;
OCHOBHBIMU TTpHieMaMH# PaOOThI Ha BEICOKOTEXHOJIOTHYHOM O00OPY/I0BaHUH;
KYJABTYpOU MOACTUPOBAHUS OMOMETUITMHCKHX HCCIIC/IOBAHU;

HaBBIKAMH TPaMOTHOW 0O0paOOTKHA pEe3yNIETATOB OIBITA W COMOCTABICHHUS C TEOPETUYECKUMH
JIaHHBIMU;
MIPAKTUKON UCCIICIOBAHMS U PEIICHUS TEOPETUICCKUX U MIPUKIAIHBIX 3a/1ad OMo(pH3uKy;

HABbIKAMH TEOPETUYECCKOTO aHaiM3a 3ajad OMOMEIUIIMHBI, CBS3aHHBIX C H3YYCHHUEM CBOMCTB
OMOJIOTHYECKUX CHUCTEM Ha HAHOMETPOBOM YPOBHE.

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

4.1. Pa3znenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Pu3nYeCKUid MUpP KIETKH 15 15 15
CrannoHapHbIE TOMOTCHHBIE CHCTEMBI
2 HHOHAD 15 15 15
KJIETKH
Hecrammonapusle ¥ HETOMOT€HHbIE
3 HHoHap 15 15 20
CHCTEMBI
bruodusnka MONEKYISIPHBIX CTPYKTYyp H
4 ¢ P PYIIyP 15 15 25
MOJIEKYJISIPHBIX MaIlMH
Nroro yacos 60 60 75
ITonroToBka 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# u mpocTpaHCTBEHHBIH MacmTab Owonorndeckux mporieccoB. CBoicTBa BOJBI U HMX
MIOCJEJCTBUSA: KOHJICHCHUPOBAaHHAs Cpena, MOJSAPHBIA PpacTBOPHUTENb, JIUCCOLMALMNS, HOHBI
bruskoneiicTBue. 3anaun U crocoObl CaMOOPTaHM3AaLUMU HA KJIETOYHOM U MOJIEKYJISIPHOM YPOBHE.
@U3NKO-XUMHUYECKasl JIOTUKA YCTPOWCTBA JKMBBIX CHUCTEM: DJIEMEHTBI, MOJEKYJBI, PYIIBI, CBS3H,

CTPYKTYPBI.

2. CranioHapHbIE TOMOT€HHBIE CHCTEMBI KJIETKH

[Togxomsl K HCCIEJOBAaHMIO CTAllMOHAPHBIX TOMOTEHHBIX OMOJOrMYECKMX CHCTeM. Perymsamms
MeTaboiM3Ma Ha Pa3HbIX YPOBHSIX: KUHETHUKA, TEPMOAMHAMUKA, (PU3UOJIOTHS, XMMHYECKas JIOTHKA.
Kunernka Muxadinca B W30IMPOBAHHOW cHcTeMe M B Merabonmdeckoil cetn. ComnpspKeHwHe.
Bpemennas mepapxusi MpoLECCOB B CIIOXKHBIX CUCTEMaxX. YCTOWYHBOCTB, IpyOOCTh, CTAOMIBHOCTD
Onoornyeckux cucteM. Pomu oOpaTHBIX CBA3EH M MYABTUCTAOMIBHOCTh. AHAIN3 METabOINIEeCKOTO
KOHTPOJISI, CTEXHOMETPHUUECKUN aHaIN3, METObl PEKOHCTPYKIMH cucTeM. MeMOpaHa U LIUTOCKETIET.
Perynsimust oo0bema u popMbl )KUBOTHOM KileTKU. CUcTeMbl ku3HeoOeciedeHns. VIOHHbIH roMeocTas.
Kanpnuii-3aBucuMple KajaueBbie KaHAIbl. DHepreTrka. Perynsmus mmkonmnsa. AT®O-norpebsrorniye
CUCTEMBI u UIYHTBHI. WuBapuaHThl PETYJIALMH. Merabonnueckue TPUITEPHIL.
OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIH ~ MeTabonu3M. CBoOomHble pagukanbl. [IpoHnnaemocTts
memOpanbl. CBa3p C  perymsangueil  oObeMa. AHTHOKCHAAHTHBIE CHCTEMBL.  [JIyTaTHOH.
Penokc-merabonusm. Perymsinys B cucreme aieHUIATOB U [Ty TaTHOHA.

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

IIpuHIMIBI YCTPOHCTBA M METOIBI MCCIENOBAHUSA HECTALIHOHAPHBIX CHCTEM KIIETKH. IX OCHOBHBIE
Tunbl. PepMeHTaTUBHbBIE KacKalbl U UX peryssiius. Poiu onoKuTeNbHbIX U OTPULIATEIbHBIX CBA3EH
B cUrHaJlbHBIX cucTteMax. [loporu, 6udypkanum, xonedaHus. AKTUBHBIC CpPeObl U aBTOBOJIHOBBIE
npoueccsl. BHyTpukierouHas curHanuzanus. TUIbl peLeNTOpPOB U MEXaHU3MBI Iepe/lauu CUIHaja
yepe3 mMeMmOpaHny. KuHa3el 1 BTOpUYHBIE MECCEHKEpPBI. 3aIpOrpaMMHUPOBAaHHAs CMEPTh KIETKH:
aromnro3, HeKpo3, ayrodarus. Kinerounslii ki u ero perymasiuus. [IpocTpaHcTBEHHas OpraHu3aIus
MPOLECCOB MPH JACJCHUM KIETKU. 3a MpelenaMu KIETKU: CBEPThIBAHME KPOBH, KOMIUIEMEHT,
Mop¢oreHe3. HepBHBIH uMITyIbC.

4. buo¢uzuka MOJIEKYISPHBIX CTPYKTYP U MOJICKYJISIPHBIX MaIlIuH

HepaBHOoBecHass TepMOAMHAMHMKA MHKpO- W MakpocucteM. CamoopraHuzanus B HaHOMHpE.
dusnueckue NOpPUHIMIBI  (QYHKIMOHUPOBAHUS  MOJIGKYJSIPHBIX ~MamiuH. VIOHHBIE HAcOCHI.
[Turockener. Ilonmnmepu3annoHHbIE ABMKUTENN HAa OCHOBE akTHHA. JKryTuku. MoTopHbIe OEKH.
PuGocombl. Mukporpybouku. JBikeHHE XpOMOCOM B MHuTO3e. KOHTpOJb 3a KauecTBOM ACNCHHS U
3aKperyIeHneM MUKPOTPYOOUeK.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHas aymuTopusi, OCHAIICHHAs! KOMITBIOTEPOM U MYJIBTUMEIHHHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

OOecnieueHre CaMOCTOSTEIBHOW paObOThI. DJIEKTPOHHBIC PECYPChI, BKIFOYAs JOCTYI K 0a3aM JTaHHBIX:
http://www.ncbi.nlm.nih.gov

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa



[Mpenocrasnsiercs Ha kKadeape:

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

2. HepaBHoBecHas TepMOAMHAMUKA U (pr3HUecKas KWHETHKa: yueh. mocodue 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, Ful3, Hendrik (Eds.) Springer-Verlag NY 2011
7. Dynamics of Biological Systems. Michael Small. Chapman and Hall 2014

JomnonHurensHas aureparypa

ITpenocrasmnsiercs Ha kadenpe:

1. Pomanorckuii FO. M., Cremanosa H. B., Uepnasckuii [[. C. MaremaTrueckoe MOICIIMPOBAHHE B
onodusuke. 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 EpEeHITNATBEHBIX
ypaBaenuii. MIIHMO 2012, 384 ctp.

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

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

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wacty 3ansituii notpedyercs Zoom. Google Drive mis qoctyna k Marepuanam Kypcea.
[TpuBeTcTBYeTCS HaMMYUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB JJIsl y4aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

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

CTyIeHT, NmpOCIyIaBIINi Kypc, JODKEH C OTHOM CTOPOHBI, OBJIAJETh TEOPETHYECKHUM aIlapaTtoMm
OMOU3MKN KIETKH, a C APYTrod CTOPOHBI, JOJKCH HAYYHUTHCS HMPUMEHSTH MOJyYeHHbIC 3HAHHUS Ha
IpakTHKe. YCIENIHOe OCBOCHHE Kypca TpeOyeT caMoCToATeNnbHOH paboTel cTyaeHta. B mporpamme
Kypca AJIsl CaMOCTOSITeNIbHOW PabOThI CTYACHTA HaJl TEMOW OTBOAUTCS MUHHUMAJILHOE BPEMSI.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

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

— TIOZITOTOBKY OTBETOB HA BOIMPOCHI, MPEIHA3HAYEHHBIX JIJISI CAMOCTOSITEIIBHOTO U3yUeHUS,

— peleHue 3a1a4, MPeiaraeéMbpIX CTyJICHTaM Ha JICKIUSX,

— TIOATOTOBKY K AP PEPEHIUPOBAHHOMY 3a4ETY U K3aMEHY.

PyKOBOICTBO W KOHTPOJIb CaMOCTOSITENIBHOM pPabOTBI CTyOeHTa OcCyIIecTBisieTcs B (opme
WHJMBUIYaJbHBIX KOHCYIbTalui. [lokaszareneM BIaJeHUS MaTepUalioM CIY)KUT yMEHHE pellarh
3agaun. Jns (GopMUpOBaHUS yMEHHS TNPHMEHSTH TEOPETUYECKUE 3HAHHMS Ha IPAKTUKE CTYICHTY
HEOOXOIMMO pelaTh Kak MOKHO Ooubinie 3a1ad. [Ipu pereHnu 3aaaq Kaxaoe IeHCTBHE HEOOXOAUMO
apryMEHTHPOBATh, CChUIASACH HA PACCMOTPEHHBIN paHee TeOPETUICCKUH arapar.



OOBIYHO MPUAEPKUBAIOTCS CIESIYIOIICH CXEMbI: H3yUeHHUEe MaTepualla JICKI[HU 110 KOHCIIEKTY B TOT JKe
JIeHb, Korna Obuta npociymana jgekius (10-15 MuHyT); ToBTOpeHHe MaTepuaia HakaHyHe CIeIyroen
nexiuu (10-15 MuHyT), MpopaboTka yuyeOHOTO Marepuara 1o KOHCIIEKTaM JISKIUH, y9eOHO! 1 HayqIHOH
JUTEpaType, MOATOTOBKA OTBETOB Ha BONPOCHI, penieHue 3a1ad (1 gac).

BaxHo 10OWTHCS MOHMMAHUS W3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3arnoMuHaHus. [Ipu
3aTPYAHEHUH W3YYCHHSI OTACNBHBIX TEM, BOIPOCOB, CIEAyeT oOpalarbCs 3a KOHCYJIBTAlUSMH K
nekropy. OOs3aTebHBIM TpeOOBAaHUEM SIBISCTCS  BBHIOJHEHHE IOMAlIHUX pPadOT, KOTOpHIC
CHCTEMaTHYECKU CIal0TCS Ha TIPOBEPKY.



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

kBaTuuKkanus: 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

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud OPOeKTa B LEJIOM U IUJIaH
KOHTPOJISI €T0 BHITOJITHEHUS

VYK-2.3 CriocobeH opranu30oBarh ¥ KOOPAUHUPOBATH paboTy
Y4aCTHUKOB IMPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIUVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

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

[MK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAaHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
AKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare u3ydeHus AMCIUTUIMHBL «bHo(dH3HKa KIETKH: TOMOTHUTEIbHbBIE TIIABbDy 00yYaIONIUHCS JOIDKEH:

3HATb:

(byHnaMeHTanbHble TOHATHS, (QU3MYECKHE MNPHHUUNbBI (YHKIHMOHUPOBAHUA M  PEryssuuu

OMOJIOTHYECKHUX CHCTECM,

¢u3ndyeckue OCHOBBI MAaHHITYJIMPOBAaHMS HAHOCTPYKTypamH, OCHOBHOE OOOpyIOBaHHE |
BBICOKOTIPOU3BOAMUTEIILHBIE CUCTEMBI JIJIsl OMO(DHU3HUKH;
COBpPEMEHHBIE MTPOOTIEMbl OMOPU3UKHU KIETKH.

yMeThb:




abcTparupoBarbCsi OT HECYIIECTBEHHOTO IPH MOJAEIMPOBAHMU PEANbHBIX OHOJIOTHUECKUX
IPOLIECCOB;
NOJIb30BAaThCSl CBOMMM 3HAHUSAMHM JAJsl pelleHus (yHAaMEHTAIbHBIX W MPUKIATHBIX 3a1a4
HAHOTEXHOJIOTHIA;
CaMOCTOSITEIbHO OCBAaWBaTh HOBBIE pecypchl (6a3bl TaHHBIX M MPOTPaMMbI) U AKCIIEPUMEHTAIbHBIC
METO/IbI HAHOTEXHOJIOTHA;
JieNaTh Ka4eCTBEHHBIE BBIBOBI IPH NIEPEX0/Ie K MPEAEIbHBIM YCIOBUSIM B H3y4aeMbIX podiemax;
OCBaWBaTh HOBBIE MpPEIMETHbIE O001acTH, TEOPETHYECKHUE TMOAXOAbl M OKCIEPUMEHTAJIbHBIC
METOMKH;
OTIpENeNsITh aKTYaIbHOCTH LIEJICH U 33/1a4 U MPAKTHUECKYI0 3HAYMMOCTh HCCIIEIOBAHUS;
HPOBOJUTH AHAIN3 PE3YJIBTATOB M METOIUYECKOTO OIbITa UCCIECJOBAaHUSA NPUMEHUTEIBHO K 00IeH
(dbyHIaMeHTaNbHOH pobieme B M30paHHON 001acTH;
paboTaTh Ha COBPEMEHHOM, B TOM YHCJI€ BEICOKOIIPOU3BOAUTEIIEHOM 000PYIOBaHHH.
BJIA/1€Th:
OCHOBHBIMU METOIaMH pabOThl C HAHOCTPYKTYPAMHU;
OCHOBHBIMHU IIpreMaMu paboThl HAa BBICOKOTEXHOJIOTHYHOM 000pyIOBaHHH;
KyJbTYpOH MOZIENNPOBaHUS OMOMEUIIMHCKUX MCCIICI0BAHUI;
HaBBIKAMH TPAMOTHOM O0OpaOOTKM pE3ylbTaTOB OMNbITA U COIMOCTABICHUS C TEOPETHYECKUMHU
TAHHBIMH;
MPAKTUKOW UCCIICIOBAHNSA U PELICHHUS] TEOPETUUECKHUX U MPUKIIAIHBIX 3a7a4d Onopu3ukuy;
HaBBIKAMM TEOPETHYECKOTO aHaju3a 3afad OMOMEIWIMHBI, CBS3aHHBIX C HM3y4YE€HHEM CBOICTB
OMOJIOTMYECKNX CHCTEM 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 PEeKOHCTPYKLMHU CETEH C HEM3BECTHOM CTPYKTYpPOH Ha OCHOBAaHMHU JKCIIEPUMEHTAIbHBIX
JIAHHBIX; IpUMEHEeHNE 0alieCOBBIX CETei

4) CroxacTH4eCKHE U HETIPEPHIBHBIE MOJIETTU

5) YcroiunMBOCTh U TPYOOCTh MaTeMaTHYeCcKUX MoJielieli OMOOTHYEeCKHX 00ObEKTOB; aHaN3 JUHAMUKH
MHOTOMEPHOU CHCTEMBI. YCTONYUBOCTH 1O JIAITyHOBY.

6) ®uznueckre NPUHIMIBI YCTPOHCTBAa OMOTOTHIYECKUX CHCTEM

7) TIpocTpaHCTBEHHO HEOAHOPOAHBIE U 3aBHUCSIIME OT BPEMEHH OWOJOTMYECKHE CHCTEMBI.
Ocobennoctu uccnenoBanus. [logxomasr: top-down, bottom-up, middle-out.

8) AHanu3 4YyBCTBUTEJILHOCTH: KJIIOUEBOM METOXI AJIs NPOBEPKU MOAEIEH U M3YHEHUS Pperysaluu
MozenupyeMoit cuctembl. CII0KHOCTh UHTEPIPETALIMK U BBIOOP [TOKAa3aTessl YyBCTBUTEIBHOCTH.

9) Bpemennas mepapxusi IpOLIECCOB B CIOXKHBIX cucTeMax. OCOOCHHOCTH 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) OKHCIUTENEHO-BOCCTAHOBUTENBHBIH MeTabonm3M. CBOOOAHBIE pajuKanbl. [IpoHUIIAEMOCTH
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 3aHATHII MOTYT IPOXOANTH MHTEPAKTUBHBIE OOCYKAEHHS B YyaTax Kypca, 4To OyIeT SBIATHCS
JOMallHUM 337aHveM. BO3MOXXHO BBINOIHEHHE MATEHTHOTO MOHCKA B KA4ECTBE CaMOCTOSTENBHON
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHHUM 10 Kypcy U BBIIIOJIHEHUE 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) Metoabl peKOHCTPYKIIMU CEeTel C HEM3BECTHOW CTPYKTYpPOW Ha OCHOBAHHMM IKCIEPUMEHTAIBHBIX
JAHHBIX; IpUMEHEeHNE 0alleCcOBBIX CeTei

4) CroxacTHYECKHE U HCTIPCPBIBHBIC MOACIIN

5) YcToiunBOCTb U TPyOOCTh MaTEMAaTHIECKUX MOJEICH OHOJIOTHIECKUX 00bEKTOB; aHAIN3 TUHAMHKH
MHOIOMEPHOM CUCTEMBI. YCTOMYUBOCTS 110 JISIIyHOBY.

6) ®usnyeckre NPUHIUIBI YCTPOWCTBA OMOIOTMYECKHX CUCTEM

7)  IIpoCTpaHCTBEHHO HEOJHOPOIHBIE ¥ 3aBHUCAIINE OT BPEMEHU OHOJOTMYECKHE CHUCTEMBI.
Ocob6ennoctu uccinenoBanus. [logxoasr: top-down, bottom-up, middle-out.

8) AmHaiu3 4yBCTBUTEIBHOCTH: KJIFOYEBOH METOH JI MPOBEPKH MOAEICH M M3YyYEHUS DPETryIsLUU
MozeaupyeMoii cuctemMbl. CI0)KHOCTh HHTEPIPETALUH U BBIOOP MOKA3aTeNs YyBCTBUTEILHOCTH.

9) BpemenHas wepapxus IPOIECCOB B CIOXKHBIX cucTeMax. OCOOCHHOCTH BPEMEHHOW HepapXuul 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) OKHCIUTETHHO-BOCCTAHOBUTENbHBIM MeTabomm3M. CBoOomHble panukansl. [IpoHnaeMoctsb
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) Meroapl MCClEAOBaHUS HECTAIIMOHAPHBIX U MPOCTPAHCTBEHHO HEOJHOPOIHBIX OHOIOTHYECKUX
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 ommuao (10 OamioB) - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIlIeMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MNpOrpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Onenka ommmuHo (9 ©0amioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIeMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOHOE U NMPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka ommmuHo (8 ©0amioB) - BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomo (7 0aioB) - BEICTABISIETCA CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepHall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka xopoio (6 6aIoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/IO 3HAET MaTepuall, TPAMOTHO H
M0 CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTH MOJyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka xopouio (5 0amioB) - BBICTABISIETCS CTYIACHTY, €CIIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO M IO CYIIECTBY H3JIaraeT ero, yMeeT INPUMEHATh MOJy4YeHHbIC 3HAHMS Ha NPAaKTUKE, HO
JIOITyCKAeT B OTBETE WIM B PELICHUH 3a7a4 JOCTATOYHO OOJIBbILIOE KOJTUYECTBO HETOUHOCTEH.
OneHka ymoOBIETBOPUTENBHO (4 Oama) - BBICTABISETCS CTYACHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyILIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOIO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, HOKa3aBIIeMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (GopMynrpoBKax 0a30BbIX HOHSTHH,
HapylIEHUs] JIOTUYECKOH MOCIeq0BaTeIbHOCTH B H3JIOKEHUH NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy y4eOHOH IMporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEYIOBIECTBOPUTENBHO (2 Oana) - BHICTABISETCS CTYACHTY, KOTOPBIA HE 3HaeT OONblIeH YacTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl IUCHMIUIMHBI, JAOIyCKaeT TrpyOble OmHMOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIMIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHUH, HABHIKOB H
(W) onbITA AESATEJILHOCTH



[Ipu mpoBeneHUH yCTHOro 3K3aMeHa oOydamomiemycs npeaoctasisiercss 30 MUHYT Ha IOATOTOBKY.
Ompoc ofyuatomerocs 1o OwieTy Ha YCTHOM OJK3aMEHE HE JOJDKEH IPEBbINIAaTh OIHOTO
aACTPOHOMMYECKOTO 4Yaca.

ITpu npoBenennu yctHOro M (HepeHIUPOBAaHHOTO 3a4eTa o0yJaromemycs npegoctasisercss 30 MUHYT
Ha ToAroToBKy. Ompoc oOyuaromierocst mo OuieTy Ha YCTHOM HE JIOJDKEH HPEBBIATh OJHOTO
aCTPOHOMMUYECKOI'O yaca.



