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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: buodwusuka MoIeKyISIpPHBIX CUCTEM
10 HAMPABJIECHUIO: Buorexnonorus
npopuJib NOArOTOBKHU: Buorexnonorus

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadempa MONEKYIIPHON U KIIETOYHOU OMOJIOTHI

Kypc: 4

KBaJIupuKAIMSL: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCeHHUN) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: A.Jl. bennamMuHOB, KaH[. PU3.-MaT. HAYK

[Iporpamma obcyxneHa Ha 3acefanny Kadeapbl MOIEKYISpHOU 1 kinerouHor ouonoruu 02.04.2020



AHHOTANMA

Ilenpro 1aHHOM IUCLUIUIMHBEL sABIAETCS (HOpPMHpPOBAHME YMEHHS MOHMMAaTh HAy4YHYI0 HHGOPMAIHMIO IO
OMOJIOTMH W MEAMLUHE W MPOOYKICHHE BO3MOXHBIX HayYHBIX MHTEPECOB B 3TOM obOmactu. CTyneHT mocie
OCBOCHUS Kypca OyneT moHUMaTh (pyHIameHTanbHble ocHOBBI QyHKIMonupoBanus JIHK n PHK B kinetke,
COBPEMEHHBIC YpPOBCHb 3HAHUH M MPOOJEMBI MOJEKYJISIPHOH OWOJOTMM W TEHETHKH, BO3MOXXHOCTH
NPUIOKEHUS TIOJyYCHHBIX 3HAHMH B MeguuuHe, (hapMaKoJOTHH, OWOTEXHOJIOTMM W IPYTMX CMEXKHBIX
00JIaCTSIX.

1. leau u 3apauun

eap AUCUMNIMHBI
(hopMupOBaHHE YMEHUS IOHUMATh HAyYHYIO HHPOPMAIIHIO IT0 OMOJIOTHH U METUITMHE U MPOOYXKICHUE
BO3MOXKHBIX HAyYHBIX HHTEPECOB B 3TOH 00JIACTH.

3agauu AU CHUILIHHBI

1. M3ydyenne ocHOB Omonoruu ¥ (U3NOJIOTHH YelIOBeKa B 00beMe WACaNbHON CIeIUalIN3UPOBAHHON
CpPEIHEU MIKOJBI.

2. q)OpMI/IpOBaHI/Ie HpeI[CTaBHeHI/II\/’I O CIICKTPC COBPEMCHHBIX MCTO/JOB U3YUCHUSA B OHOJIOTHH.
3. OBJ'IaILeHI/Ie OMpCACIICHHBIM Ha60pOM OMOJIOTHYECKHUX TCPMHHOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO HA (bOpMI/IpOBaHI/Ie CIeayronux KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHI[I/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHU,
JIEMCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,
MPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iIH4YHBIE BapUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOBMOKHBIX BAapUAHTOB PELICHUS 3a1a4H

VYK-2.1 ®opmynupyeT COBOKYIMHOCTb B3aUMOCBS3aHHBIX
3aJady B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKCHHUE. Omnpenenser
OXHJIa€MbI€ PE3yJIbTaThl PEIICHUS TIOCTABICHHBIX 33134

VYK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax MMOCTaBJICHHOH LIEIH U BEIOMPATH
OIITHMAJIbHBIE CITIOCOOBI UX PELICHUS, UCXO/IS 3
JEHCTBYIOIHX ITPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTpaHUYCHUI

VYK-2.2 IIpoektupyeT peleHue KOHKPETHOW —3ajadu
MPOEKTa, BBHIOWpAs ONTHUMAILHBIA CHOCOO €€ pelleHHUs,
UCXOAsl M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CniocobeH u3yyarb, aHaJIU3UPOBATH, HAMEYATD MyTH €€ PEIeHHS

HCIIOJIB30BaTh OMOJOIHYECKIE OOBEKTEI U
MPOIECCHI, OCHOBBIBAsICh HA MATEMATHYCCKHX,
(bU3NUECKUX, XUMUICCKHUX, OMOJIOTMYSCKIX
3aKOHAX, 3aKOHOMEPHOCTSAX U B3aUMOCBSI3SAX

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 110 JUCHUIINHE (MOXY.JII0)
B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATB!
00 ¢ynnamenTanbubsie ocHOBH pynknuonnposanus JJHK n PHK B kietke;
[l coBpeMEHHbIC YPOBEHb 3HAHUI U MPOOIEMbI MOJIEKY/ISIPHON OMOJIOTUH U TeHETHKH;
[J  BO3MOXHOCTH NPHJIOKECHHUS NOJTYYCHHBIX 3HAHUN B MEOULMHE, (PapMaKkoIoru, OMOTEXHOIOTUN H
JPYTHX CMEKHBIX 00IacTsX.




YMETb:
[0 ¢opmynupoBarh U CTaBUTH 33/1a4y MCCICIOBAHUS U ITAIOB €€ BHIIIOIHEHUS;
[ BIaJeTh TEXHUKOH IMOMCKA U aHaln3a HHPOpMaIuK, Haxoaumoi B IHTepHeTe;
[J TpeAcTaBiIATH NOJIYYCHHBIE PE3YJIbTAaThl NCCIICAOBAHMIA B YCTHOW M HAIVISLAHOM (hopme;
[J nmenars npaBUIbHBIE BEIBOABI U3 COIIOCTABIICHUS PE3YIbTaTOB TEOPUU U SKCIIEPUMEHTA;
[J  [ONMb30BaThCsi CBOMMHU 3HAHUSMH ISl pelieHus: (QyHIAaMEHTAIbHBIX W NPUKIAAHBIX 3ajad |
TEXHOJIOTUYECKUX 3a/1ay.
BJIAJIETh:
[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHOpMAITHH;
[J HaBBIKAMH CAMOCTOSITENILHON paboThI B Taboparopun u MHTepHeTe;
[l HaBBIKAMU TPaMOTHOH OOpaOOTKM pEe3ylbTaTOB OIBITA M COMOCTABICHUS C TEOPETHYECKUMHU
JAHHBIMH.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 AHTHOMOTHKH 2 2
) BoruncnurenbHple  METONBI  aHaNU3a 1 1
ctpykrypsl PHK
3 I'eneruueckuii koxa 2 2
4 JHK — HOocHTEIh HACIIEICTBEHHOCTH 2 2
5 WNHunpnanuys u TepMUHAIUS TPAHCTISIIUU 2 2
6 Koporkre u [UIMHHBIE HEKOAMpYIOLIME | |
PHK
7 Mexanus3m cuHTe3a Oenka 2 2
8 OCHOBBI TEHOMHKH. MeTObI U 3a1a41 1 1
9 OCHOBBI KJIACCHYECKON T€HETUKH 1 1
10 |Homumopdusm crpykrypsr HK 2 2
11 IIpoctpancTBeHHas cTtpykrypa JHK 1 1
12 |IIpoueccunr PHK 1 1
13 Pu6o3umel u konuenuus «Mup PHK» 1 1
14 |CexBenupoBanue JHK. I 2 2
15 Ceksennposanue [JHK. 11 2 2
16 Crpykrypa PHK. OkcnepumeHTalbHBIC ) )
METO/IbI
17 | TpaHCHSIMOHHBIN anmapar KJIeTKA 1 1
18  |®ynxnuu PHK B xnetke 2 2
19  |XpomocomHas Teopus 1 1
20  |DBodIOIMOHHAS TEOPUS 1 1
Nroro yacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)



Cemecrtp: 8 (Becennuit)
1. AHTUOMOTUKH

Boénpuras yacTh WM3BECTHBIX AHTHOMOTHKOB — pHOOCOMHBIE. MexXaHW3M JeHCTBUS pUOOCOMHBIX
AHTHOMOTHKOB Ha MPUMEPE aAMUHOTITUKO3U/I0B. BO3MOXKHBIE MEXaHU3MBI MTOSBICHHS YCTOMUYUBOCTH K
AHTHOMOTHUKAM.

2. BeruncnurensHble METOBI aHaMM3a cTpykTypsl PHK

[penckazanus BropuuyHoi cTpykrypbl PHK: MuHvMu3anys cBoOOIHON SHEPTHH W KOBApUAIIMOHHBIN
aHanu3 HYKJICOTHIHBIX mnocnenosarenbHocTel. Ilonck crpykryp PHK B renomax. Ilpumepst:
pubonepekirouarenn (POKAPUOTHI), CEICHONMPOTEOM (3YKAPHOTHI).

3. I'eneTHUECKHUI KO

[locranoBka 3amaun u mepsble Tunore3sl (I'amos, 1954). Tonkas crtpykrypa reHa. Cucrema rll
0akreprodara T4, muc-tpanc tect benzepa (1956). OnpenencHrue CBONCTB T€HETHUYECKOTO KOJa
(Kpuk, 1961). Ilepssiit Tputuier UUU gna ¢penunananuna (HupenOepr, Marren, 1961). Ilonnas
pacummdpoBKa ClI0Bapsi TCHETHYECKOTO KOJa METOIOM CHHTETHYECKHX HocienoBarensHocTel (Ouoa,
Kopana, 1964), meromom cBszannbix TpurietoB (HupenGepr, Jlemep, 1964). Otxionenus ot
CTaHJIapTHOIO T€HETHUYECKOI0 KOJIa.

4. IHK — HOCHTENb HACICACTBEHHOCTH

Otkpeitue JJHK (Mumep, 1868). A30THCThIe OCHOBaHUS W UX TayTamepHble (Gopmbl. Pubo3a u
ne3okcuprbo3a.  Xumuueckas —QopMmyna  HYKIEWHOBOH  KHCIOTH.  BO3MOXKHOCTH — 3amwcu
HacyieACTBeHHOH WH(opMmauuu B nonuMmepHoi monekyne (Kombuos, 20-e¢ ronst). Tpanchopmanus
nmHeBMOKOKKOB (['puddut, 1928) u Beigenenue tpanchopmupyromero dakropa (IBepu, Makieos,
Makxkaptu, 1944). Anepuonnueckuit kpuctamn Llpenunrepa (1943). Ombitel Xepmm u Yeids ¢
Oakrepusimu U Garamu (1952).

5. Maunumanys U TepMUHALNS TPAHCILUU

MexaHu3M WHUOMALUUMU U TEPMHHALUU TPAHCISIIMM y TPO- M JYKapuoT. MexaHU3Mbl KOHTPOJIS
sKcripeccur  TeHoB. Ilpumep: cuHTE3 pHOOCOMHBIX O€IKOB. PEHTTeHOCTPYKTYpHBIE MOIEIH
pUOOCOMBI ¢ aTOMHBIM pa3perieHrneM. [leKoaupyommi HeHTp puOOCOMBI.

6. Kopotkue u mmnaHebe Hekoaupyromue PHK

Caiinencunr renoB. Mexanu3M JeiicTBusi Manbix uHTEpdepupyromux PHK. DkcnepumenTansHbie
MeToabl oucka HoBbIX Hekomupyoomux PHK. Pesynerarel metoqoB RNA-seq u rubpuauzanuu Ha
MuKpounnax. « TemHas marepus» reHoma. Bo3amoxHble QyHKIUH JUIMHHBIX Hekoaupyromux PHK.

7. MexaHusM cuHTE3a OeiKa

KommonenTs! pubocombl. OCHOBHBIE CTaJIMU CHHTe3a Oenka. DyHKIHs OOIbIION U MaJIO cyOuacTHI
pubocomser. [lentuaunrpancdepasHpiii 1eHTp pubdocombl. Pubocoma — pubo3mMm. MexaHu3M
oOpa3zoBaHus MenTHIHOW cBsi3u. CTaaus dIOHTAIMU B POJIb OENKOBBIX (hakTopoB. diyopeciieHTHbIE
METO/Ibl HCCIICIOBAHUS IBM)KEHHI B pOOCOME Ha OT/ACIBHBIX YaCTHUIIAX.

8. OcHOBBI reHOMUKN. MeToabl U 3a1a4u

AHHOTHpOBaHHE TeHOMOB M reHoMHble Opaysepsl. [Ipoekr ENCODE. [Ipyrue meronsl MaccoBOro
aHalM3a HYKJIEWHOBBIX KHUCIOT. [mOpuam3anvs Ha yumax W TuOpuam3anus in situ. [lpumeHeHus
JNAHHBIX CEKBEHUPOBAHMA: TCHHAs OKCIPECCHs, aHAJIW3 TCHOMOB JAPEBHUX OPIraHU3MOB,
KapTHPOBaHHE YYaCTKOB B3aMMOJCHCTBHS ¢ OCIKaMH, METareHOMBI U T.11.



9. OCHOBBI KJIACCUYECKOH Ir'€HETHKHU

@eHoTHI ¥ TeHOTHI. SIBJICHHE TOMUHAHTHOCTH-PELECCUBHOCTH. MOHOTHOPUIHOE W TUTHOPHIHOE
ckpemuBanue. Craructuueckuil xapakrtep 3akoHa Mengensa (1865). Yactorsl amneneil. 3akoH
Xapau-Baita6epra (1908). IIpumepsr: rpynmbel kpoBu A-B-0, monuMopdu3M KOPOTKHX TaHJIEMHBIX
MOBTOPOB.

10. ITonmumopdusm crpykrypst HK

HeoOprunsie ctpykrypsl JHK. Mertoasl n3ydeHus koHdopMmanuu IBOMHON cHHpanu B pacTBOpeE.
Kpyrosoii muxpousm. A-, B-, Z-popmer JJHK wu mnepexonst mexny wumu. IlnaBnenme JIHK.
HeoOprunsie cTpykTypbl. TpoiiHble crivpaiu, KBaAPYIUIEKCHI, KPECThl, CTPYKTYpa CO CIBHHYTHIMH
netiasmu JJTHK.

11. IIpocTpanctBenHas ctpykrypa JHK

[Ipasuna Yaprradda (1947). Ilepsrie pentrenorpammel JJHK. [IpaBunsable TayTamepHbie GOpMBI 1
NpUHLMI crnapuBaHus ocHoBaHuil. Mogens B-¢popmbl (Yorcon u Kpuk, 1953). 'mmoreza kona
HACJIEACTBEHHOCTH KaK IOCJIEJOBaTEIbHOCTH OCHOBAaHMH M O0mIas cxeMa MeXaHHW3Ma YIBOCHHS
JHK. Onsiter Mesenscona u Crans (1958). Ocobennoctu aoiinoit cnupanu PHK. [lapamerpsr A-
u B-¢popm IHK. CtpykTypHBIH TOMTUMOp(HU3M HYKIEHHOBBIX KHUCIIOT.

12. Ilponreccunr PHK

[TonnapeHunupoBaHue, BbIpE3aHUE WHTPOHOB, pENaKTHpOBaHHE. MexaHu3M cIulaiicuHra. Maiibie
spepubie PHK u crinaceocoma. AnbTepHaTUBHBIN CIUIANCHHT.

13. Pu6o3umsl u xounemnius «Mup PHK»

Camosbipesatomuecs uHTpoHbl. PHKaza P. Manbie pubo3umel u apyrue npumepbl. Moaudukanum
PHK. Pomp momudukanumii s momnepxaHus CTPYKTYyphl TpaHcmopTHoW M pubocomHor PHK.
Maunsie sapomkossie PHK. MeTunupoBanue u niceBaoypuauHuiupoBanne pudbocomubix PHK.

14. CexBenupoBanue JJHK. I

IlepBeie momxonbl k cexBeHupoBannioo [IHK. ®enwnananumnosas TPHK. Pectpukrassl. Metons!
Makcama-I'mnbepra u Cenrepa. Tepmunaropsl cuHTe3a uenu. I[IAAIT anekrpodopes ¢
HYKJICOTUAHBIM paspetienueM (parmentoB JHK. ®nyopecueHTHble METKH, KamWISIPHBINA
anekTpodope3 u aBroMarmzamus mnporecca. Merox cexkBeHupoBaHHs shotgun. 3amada cOOpkH
KOHTUTOB W IMpoOjemMa MOBTOPOB B mocienoBarenbHOCTAX. [Iporpamma «l'eHom uenoBeka» u
xommanus Celera.

15. CexBenupoBanue JJHK. 11

Metonst cexkBenupoBanusi JIHK HoBoro mnokonmenus. HoBeie moaxoasl: smysnbscuonas [ILIP,
nupocekBeHupoBanue. [Inardopma «454 Life Sciences». Orpannuenus u npeumyiiectsa. [irybokoe
cekBeHUpoBanue Ha ruiatdopmax [llumina. Ilnatrdopma SoliD — cekBeHMpoBaHUE JUTHPOBAHUEM
KopoTkux onuronykineorugoB. lon Torrent, HeliScope u nap. Urenue mnocienoBareabHOCTEH
onuHo4yHBIX Monekyn JJHK. UnauBuayassHble TEHOMBI M MEIUIIMHA.

16. Ctpykrypa PHK. DxcnepuMeHTanbHbIe METOIBI

OcoOcHHOCTH ®  KJIaCCUPUKAIMS CTPYKTYPHBIX JJIEMEHTOB. OKCIIEPHUMEHTAIBHBIE METObI
ompeseNieHuss CTPYKTypel W crabmwibHOCcTH Mosiekyn PHK. MeTtogpl XUMHYECKOTO U
(hepMEeHTaTHBHOTO 30HAMPOBaHUS, QYTIPUHTHL. DUIUKO-XUMUYECKHE METOJIbl. PoJIb CTPYKTYphI TpH
¢dbysaxmmonnpoBarnu PHK. Pubocomnas PHK — cokpoBumauiia cTpykTypHO# HHQOpMAIIHH.

17. TpaHCcIALMOHHBIN anmnapar KIeTKH



Nudopmanmonnas PHK (benozepckuii, Crimpun, 1961). PubocoMsl — 9acTuIpl, NpoAyIUPYIOIIUE
Oenok. Apantepnas runore3a Kpuka (1955). Otkpeitne TPHK Xornenngom u 3ameunukom (1957).
Comocrarnenne komoHa u amMuHOKUCHOTH (LllamBuns, 1962). Amunoanuan-tPHK-cunTeTassbr.
[lepBuunass u BropuuHas crpykrypa TPHK (Xommm,1965). Bo66n-runoreza Kpuka (1966).
[Mpocrpancreennas crpykrypa TPHK (Kiyr, Puu, 1974).

18. ®ynkuuu PHK B kieTke

Knaccuduranus PHK-nonumepassl npokapuot u sykapuoT. Kogupyromue n mexogupyoomue PHK.
Knaccuduxanms. Perymamuss skcmpeccun TEHOB HAa YpPOBHE TPAHCKPHIIIMHM W TPAHCIALUH.
Konuenuus «Mup PHK».

19. XpomocomHas Teopust

I'pynner cuemienust. ['enernmueckue xapthl. Iumoresa Moprana (1910) o6 oOmeHe yuacTKOB
XpoMocoMbl Tipu KoHbtoranmu. Crpykrypa Xomuzaes (1964). Uacrora KpOCCHMHIOBEpa U METOJ
ONpEACIICHUs] PAcCTOSIHUS MeXIy reHamu. lIpuMep paccuera paccTOsHUH. BHIbsl XpoOMOCOMHBIX
nepecTpoek. JlyniamMkarus reHOB U HepaBHBINH KpoccuHrosep. CBs3b Mex1y (hepMEHTaMH U TeHaMHU
(bunn u Tatym, 1941).

20. DBOJIOLMOHHAS TEOPHS

Knaccuduxanus xuBbix opranu3moB. M3menunBocth. EctecTBeHHBIN 0TOOp. MeXaHU3M DBONIOIMH
no apsuny u Jlamapky. IIpumepsl. Omnbitel Jlypuu u [enpOproka (1943). Llentpanbhas norma
MOJIEKYJISIpHON Ouonoruu. [ eHeTnka momysui.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Heo0xonumoe obopynoBaHue 1Jist JIeKUIUN: yuyeOHast ayAuTOPHsl, OCHALLICHHAS KOMIIBIOTEPOM U
MYJIBTUMEIUHHBIM 000pyIOBaHNEM (IIPOEKTOP, 3BYKOBasi CUCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
[Ipenocrapnsercs Ha Kadenpe:
1. buoduzuka. Yuebnuk mys By30B. [lox pen. Antonosa B.®. — BJIAJIOC, M.:2003 ¢
2. Py6un A.b., buodusuka. B 2 1. M3marensctBo MI'Y : HAYKA, M.:2004 1.
3. MaxkKonku 3. I'enom uenoBeka . M: Texaocdepa, 2008 T
4. b. Honrunr. Hogeitmue metosst nccnenoBanus onocucrem. M: Texnocdepa, 2005
5. W. Tunoxo, K. 3aysp, [Ix. Banr, [Ix. [larmucu. @usnueckas xumus. [[puHIATIEI 1 TpUMEHEHNE B
ounonornueckux Haykax. M: Texnocgepa, 2005
6. I'muk b., IlacTepnak /. MonekynspHas Ouorexnonorus, M.: Mup, 2002 (1. 3, 5, 20)

JomonanTtenyHas ureparypa
[Ipenocrapnsiercs Ha Kadenpe:
1. MonexynspHast OM0I0THS KIETKH. AnbOepTe u ap., B 3-x . M.: Mup, 1993. (1. 3, 5, 7.5, 9)
2. Kanrop Y., lllummen I1. buodusnyeckas xumust, B 3-x T. M.: Mup, 1984-1985. .(tn. 3, 6, 23)
3. Aitana ®@., Kaiirep /Ix. CoBpemeHHas reHeTuka, B 3-x T. M.: Mup, 1987 (. 1)
4. Crnupun A.C. Ctpykrypa pubocoMsl u buocunres 6enka. M: Beicmas mkona, 1986
5. PemuzoB A.H., Menunuackas u Guonorndeckas ¢pusuka. — M: «Bricias mkomay, 1999 .

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

He ucnonesyrores



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

st wacty 3anstuii notpedyercs Zoom. Google Drive mis noctyna k Marepuainam Kypcea.
[TpuBeTcTBYeTCS HaIMUUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB JJIsl yU4aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

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

CTyneHT, W3ydaromui JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJETh OOIIUM IMOHITHUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTATC U3YUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI pCUHICHUS pa3JIMIHbIX 3a4a4.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, IPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy ydeOHOro Marepuala, TOATOTOBKY OTBETOB HAa BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3YUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHHUss MaTepUaIoM CIIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMam
JUCIUTIIAHEL

BaxxHO moOWTHCS TTOHMMAaHHUS W3y9aeMOTO MaTepualia, a He MEXaHWYECKOTO ero 3amoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAEIBHBIX TEM, BOMPOCOB, CIEAYyeT OOpamarhCsi 3a KOHCYJABTAIUSMH K
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus

npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U KIIETOYHONW OMOJIOTHI

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCEHHUN) - DK3aMeH

PaszpatGoTunk: A.Jl. beanaMuHOB, KaH[. (hU3.-MaT. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSTh CUCTEMHBIN TOAXO ISl peLIeHUs
OCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

VYK-2.1 ®opmynupyeT COBOKYHHOCTh B3aWMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJICHHOW 1enu  paboThl,
o0ecreynBaroImnX ee JIOCTH)KEHHE. Ormpenenser
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

YK-2 CriocoGen onpenensiTe Kpyr 3a1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OINITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEeKTa, BBIOMpas ONTHUMAJBHBIH CHOCOO ee peLIeHHs,
UCXOAsl U3 NEHCTBYIOLUX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-1.1 CrocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CriocobeH u3y4arb, aHaTHM3UPOBATS, HAMEYAT MyTH €e PeleHHs

HCIOJIB30BaTh OMOJIOrHYCCKUE 00BCKTHI U
MpoHeCChbl, OCHOBLIBAJACH HA MATEMAaTUYCCKUX,
(bHSI/I‘{CCKI/IX, XUMHUYCCKUX, OHOJIOTHYECKUX
3aKOHax, 3aKOHOMCPHOCTAX U B3aUMOCBA3AX

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare nzyueHus AuciMIuIMHb «brnodusnka MOIEKyISpHBIX CUCTEM» 00ydaroImuiics JOKeH:

3HATh:
[0 ¢ynaamenTanbHbie ocHOBHI QyHkimonupoBanus JJHK u PHK B kietke;
[J COBpEeMEHHBIE yPOBEHb 3HAHUH U POOIEMbI MOJIEKYISIPHON OMOJIOTUH U T€HETHKHY;
[]  BO3MOXXHOCTH IPWJIOKEHUS MOJTy4YEHHbIX 3HAHUI B MeIULUHE, (apMaKoIOTuH, ONOTEXHOIOTHH U
JOPYTUX CMEXHBIX O0ACTSIX.
yMeTh:
[l ¢opmynupoBaTh U CTAaBUTh 3334y UCCIICIOBAHMS U 3TAIOB €€ BHIIIOIHEHHUS;
[J BiIafeTh TEXHUKOH MOUCKA U aHalu3a HHPOpMaun, HaxoguMoil B IHTepHeTe;
[l mpeacTaBiIATh MOIYYEHHBIC Pe3yJIbTaThl HCCIEIOBAaHUH B YCTHOM M HaIAIHOM (hopme;
[l nenaTh NpaBHIIBHBIE BBIBOJBI U3 COITOCTABJICHMSI PE3YABTATOB TEOPUH U SKCIIEPUMEHTA;
[]  TOIB30BaThCS CBOMMH 3HAHUSMM U pelleHus (yHAaMEHTalIbHBIX M NPUKIATHBIX 3a7ad U
TEXHOJOTMYECKUX 3a/1a4.
BJIaJeTh:
[J HaBBIKAMH OCBOEHHS 0OJIBIIOTO 00beMa HH(OpMAaIH;
[l HaBBIKAMH CaMOCTOSITEIbHON paboThI B 1abopatopuu u MHTEpHETE;
[J  HaBbIKAMHM TIPaMOTHOW 0OpabOTKH pE3ylbTaTOB OIBITa W COIMOCTABICHHUS C TEOPETHUYCCKUMHU
JAHHBIMH.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO

Bo BpeMs Tekyl1ero KOHTpoJIsl CTYJEHT JOJKEH YMETh OTBETUTD Ha CIIELYIOIIUE BOIIPOCHI:

OcHOBHBIE TIOHATHS U METOABI KJIACCUYECKOW Te€HETUKH, IIOCTPOCHHE IeHETHUECKUX KapT TpaHCHopT
MPHK B niuTomnnasmy.

CuHTeTH4eCcKas TCOPpHA 3BOJTIOINUU U MCTO/bL HOHy.]'IHHPIOHHOfI TCHCTUKH.




du3nyeckre 0OCHOBBI B3aUMO/ICHCTBUS OMOTOTHYECKUX MOJIEKYI.

[TpuHIMIIBI paOOTHI AHTUOMOTHKOB M MEXaHU3MBbI PE3UCTEHTHOCTH K HUM. [IpuBecTH mpuMepsl.
I'eneTnueckuit Kox.

Knaccuueckue metozaps! ceksennpoBanus JJHK.

Permukarnus JTHK. Mexanusm peruiukaiuy Ha auaupyomen u orcraromeit nensx JHK.
CtpoeHue HyKJICOCOM, TUCTOHBL. Moan(uKauy ruCTOHOB, «THCTOHOBBIH KO/I».
KonnpoBanue nHpopMauy 1 MpUHIMIIE IEpeHOCa HHPOPMAIMU B KUBBIX OpraHU3Max.
Knaccuueckue metozps! cekBennpoBanus JJHK.

CoBpeMeHHbIE METOJ0I0IMUECKUE TTOAXO0/Ibl K YTEHUIO T€HOMOB.

[MpunatMTBL cTpyKTYpHOI oprann3anuu PHK. Ctpykrypa pubocoMsl.
OKCIIepUMEHTAJIbHbIE U KOMIIBIOTEPHbIE METO/IbI aHaIu3a cTpykTypsl PHK.

Bo Bpemst 3aHATHI MOTYT IPOXOANUTH MHTEPAKTUBHBIC OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThHCS
JOMallHUM 337aHueM. BO3MOXXKHO BBINOJIHEHHE MAaTEHTHOTO IOHWCKA B KA4ECTBE CaMOCTOSTEIBHON
3a1auy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 Kypcy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JlaeT IPEUMYIIECTBO Ha SK3aMeHe U T PepeHIIMPOBAHHOM 3aueTe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

[Tpumeps! OnneToB HA SK3aMEHe:

Buner Nel

1. OcHoOBHbIE MOHSTHUS M METOABI KJIACCUUECKOW TI'€HETHKM, IIOCTPOEHHE I'€HETUYECKHUX KapT
Tpancnopr MPHK B nuromnasmy.

2. Cunretnueckas TCOPUA 3BOJIIOIUUN U MCTO/bL HOHy.]'ISILIPIOHHOﬁ TCHCTUKH.

Buiet Neo2
1. ®dusnyeckre OCHOBBI B3AMMOACHCTBIS ONOIIOTHYECKIX MOJIEKYI.
2. IpunHiuns! paboThl aHTHOMOTHKOB U MEXaHU3MBI PE3UCTEHTHOCTH K HUM. [IpuBectr mpumepsl.

Bbuer Ne3
1. TeHeTHUeCKUil KO,
2. Kiaccuueckne metoas! cexsennpoBanus JJHK.

Buier Ned
1. Pennukanus JHK. Mexanusm perukanuu Ha Juaupyomnieil u orcraronieit nensx JHK.
2. CtpoeHue HyKIICOCOM, TUCTOHBI. Momu(UKAIMKA THCTOHOB, KTHCTOHOBBIN KO,

Buner Ne5
1. KonupoBanue nHpopManyu 1 NPUHLUIIEI IEpeHoca HHPOPMALUU B )KUBBIX OPTaHU3MaXx.
2. Kiaccuueckne metoas! cexseHnpoBanus JJHK.

Buier Neb
1. O0mwmii MexaHn3M cuHTe3a OelKa.
2. CoBpeMeHHBIE METOIOJIOTUIECKUE TIOJIXO/IbI K YUTEHUIO TEHOMOB.

Bbuner Ne7
1. Ilpunnumnst crpykrypHo# opranuzanuu PHK. Ctpykrypa pubocomsl.

2. Kak cTpykTypHBIE HCCIIEOBAHMS HYKJIEHMHOBBIX KHCJIOT IOMOTAIOT OTKPBIBaTh HOBBIE T'€HBI U
[IOHUMATb PETYISALUI0 TEHHON IKCIIPECCUH.

bunet Ne§
1. Kpyr 3agau renomuku. IIpuknaaaeie MeaquKo-OMOIOTHYECKHE 3a1a49H.
2. DKcrnepuMeHTaJIbHbIe U KOMIIBIOTEPHBIE METOABI aHanu3a cTpykTypsl PHK.



Kpurepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTAaBIISIETCSI CTYACHTY, I[TOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka omm4yHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh UX Ha NPAKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka ommyHO (8 OamwioB) -  BBICTABISIETCS  CTYHACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HA MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIbHOE 00OCHOBAHME MPUHATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YECHHBIC 3HAHHWS Ha MPAKTUKE, HO HEJOCTaTOYHO
IrpaMOTHO 00OCHOBBIBAET MOITYYCHHBIEC PE3YIJIBTATHI.
Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIH OH TBEPJIO 3HAET MaTephall, TPAMOTHO H
[0 CYLIECTBY M3JaraeT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa MNPAKTHUKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka xopomo (5 0aiIoB) - BBICTAaBISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHITh IOJyYeHHbIe 3HaHMS Ha IPaKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOUHOCTEH.
OneHka ymoOBIETBOPUTENBHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3JieNibl yueOHOW NMpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, MOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JONycKarolnlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jesiaMH y4eOHO! MporpaMmbl, HEOOXOAUMBIMHE JUIS JaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEYIOBIETBOPUTEIBLHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBINA HE 3HAeT OoblIeii yacTu
OCHOBHOTO COAEp)KaHUs y4eOHOH IporpaMMbl JUCHMIUIMHBI, JOMyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MIPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3ajay.

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

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



