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

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: CoBpeMeHHbIe MeTO bl OMOMH(pOPMATHUKH - Pa30op cTareit
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: BeruncnurensHas 6nonHpopmaruka (on-line-nporpamMma)

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa Onopuznku

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 60 gac.
cemuHapsl: 0 yac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 135 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 225, Bcero 3ad. e11.: 5
[IporpamMmy cocraBunu:

@.E. ®penkenb, Kanz. OHOI. HAyK
O.M. KynapsimoBa, kaH[. OHOJI. HAyK

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl oOnogusuku 16.04.2023



AHHOTANMA
Kypc mocesiiieH m3ydeHHne COBPEMEHHBIX OMOMH(OPMATHYECKUX IOIXOMO0B M HX POJIb B JAMATHOCTHKE H
knaccuukanusax omyxoneid. B xypce menaercs ynop Ha CyIiecTBYrOIIME WHGOPMAIMOHHBIE WHCTPYMEHTHI,
pemieHust IS pabOThl ¢ OONBIIMMH JAHHBIMH W PEMICHUS JI CO3MAHHS OTHEISEMBIX AJITOPUTMOB H
MPOrpaMMHBIX pelieHui. byier pazoOpaHa poib HEHPOIMHIBUCTHYECKOTO MPOTPAMMUPOBAHHS U aITOPUTMOB
MaIIMHHOTO 00yueHUs! B OMonH(OpMaTHKE.

1. leau u 3apauu

Meap AUCUMNIMHBI

Jlatb cTyneHTaM HamOoliee aKTyaJ bHOE MPENCTABICHUE O CYIIECTBYOIMX pemieHusx B IT, kotopble
MO3BOJISIIOT OPTaHU30BaTh PaboTy C OONBIIMMU JIAHHBIMHU, MPOCKTHPOBaTh W padoTaTh C 0Oazamu
3HAHMM, BBIWICHATh MH(OPMALUIO K3 OOJBIIOrO KOJIMYECTBA MAaTepualioB W 0a3 3HAHMIA, a TaKkKe O
Jy4IINX MPAKTUKAX Pean3alny OTACNIBHBIX 9TaloB OMOMH(DOPMATHUECKHUX AITOPHUTMOB.

3agauu AU CHUIIHHBI

- 3HAaKOMCTBO C OCHOBaMH HH(OPMAIIMOHHBIMH PEUICHUSMH A paboT ¢ OONBIIMMHU JaHHBIMHU
pe3yabTaTOB CEKBEHUPOBAHNS,

- IlpuobpeTeHne MpakTUYECKOTO OMBITA, HEOOXOMUMOTO JIJIsi CAMOCTOSITEIPHOTO TIPOSKTUPOBaHUs 0a3
JAHHBIX OJIS pelIeHUs 3aa4 NepCOHAIN3UPOBAHHON MEIUIIHHBI;

- Cozpmanust oONTHMAaJbHBIX WH(GOPMALMOHHBIX pPEIMIEHHHA i1 paboTel €  OHOJIOTMYECKUMHU
XapaKTEepUCTUKAMHU OITyXoJiel (OmomMapkepamu), HOCTPOCHUS aJTOPUTMOB MX BBIUWIEHEHHS U3 TEKCTOB
Y TIOMCK 3HAYUMBIX HHTEPIPETALUI C TOMOIIBI0 MAIIMHHOTO 00yUeHHSI.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

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

VYK-1.1 Ananuzupyer npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU
VYK-1.2  OcymecTBisieT TOHUCK BapHaHTOB
MOCTAaBJICHHOH  NpoOJIEMHOW  CHUTyallud  Ha
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYalluil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpa0aThIBATh
CTpaTeruro AeUCTBUI

peleHus
OCHOBE

VYK-4.1 Cnocoben Bectn 00OMeH aenoBoil nHpopmauuein B
YCTHOHM M MHCbMEHHOH (opMax Ha rocylIapcTBEHHOM SI3bIKE
Poccuiickoii ®enepauuy M HE MEHEE YEM Ha OJHOM
MHOCTPAaHHOM SI3bIKE

VK-4.2 Bnageer HaBbIKaMH, HEOOXOOWMBIMHU IS
HaMCaHUs, MUCHbMEHHOIO TIEPEBOAAa M PEAAKTHPOBAHUS
pa3IMUYHBIX aKaJeMHUYECKUX TeKCToB (pedeparoB, i3cce,
0030poB, cTaTei u T.1.)

YK-4 CriocoGeH mpuMeHITh COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha HHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOTO M PO(ecCHOHAIBEHOTO
B3aUMOJICHCTBUS

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00sacTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0600mars ¥ KpPUTHYECKH OIICHUBATH
OIBIT M pEe3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-2 Nmeet nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH

OIIK-2.1 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHOU e TEHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb




Ha HaYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Brnaneer mnpodeccHOHAIbHON TEpMHHOJIOTHEH,
PO(eCCHOHAIBHBIC 324K HCIIONIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAyYHOW IESATENBHOCTH B pPaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN) OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
pa3pabaThIBaTh MOJIXO/BI K PEIICHHUIO TUIIOBBIX |IIyTH peIIeHHs, NpemiaraTh U KOMOWHHPOBAThH CIOCOOBI
Y HOBBIX 337134 B 00J1aCTH NMPO()ECCHOHATBHON | pereHusI

JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

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

(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX

TEXHOJIOTUHI

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
ITIK-2 CriocobeH caMOCTOATEILHO WU B HCCJIENOBAHUS CaMOCTOSTEIBHO WM B COCTaB€ HAy4YHOIO
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO KOJUJICKTHBA
KOJIJICKTHBA OPraHU30BbIBATh U MPOBOJANTH I1IK-2.2 CnocoGeH MNpoOBOAUTH ampoOalMI0 PE3yIbTaTOB
Hay4HbIE UCCIIEIOBAHKS U UX alPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTol nOoCPEACTBOM

MyOIMKaIlMK HayYHbBIX CTaTel M yJacTusl B KOH(EPeHINAX

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢ NPUKITAHBIX TPOTPAMM)

MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanreM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

porpamm) B U30paHHON TpeMeTHON 00JIacTH
[IK-3.3 CnocoOeH oneHHMBaTH TOYHOCTh IOJyYEHHBIX

IKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCIHILINHE (MOIYJII0)
B pe3ynbrare 0CBOCHUS AUCIMIUTMHBI 00yYaOINecst JOJDKHBI
3HATh:
- OCHOBHBIE OMOMH(pOpPMATHIECKHE aJITOPUTMBI, 0a3bl JaAHHBIX, POpPMaTHI (aiiios;
- METOIb 00PaOOTKHU TaHHBIX BHICOKOIIPOH3BOIUTEIHHOTO CEKBEHUPOBAHUS;
- MeToap! opranu3anuu cTeka mporpaMm, ¢ MOMOILBIO JJOKEPHBIX PELICHH;
- OCHOBHBIE MTOAXO/IBI ISl pa0OTHI ¢ OOJIBIIMMH MacCUBaMH JaHHBIX M OOJNBIIMMU (paiiiamu.

YMETh:
- TOJIb30BaThCs MHTEpHET M CIPaBOYHOW NHWTEPATypod MO OWOJOTHM HAYYHOTO W TMPUKIATHOTO
XapakTepa JUIsl OICTPOTo MOMCKa HEOOXOAUMBIX TaHHBIX U TIOHSTHI;
- MPOTpaMMUPOBaTh Ha s3bIKax Python;
- IMIUIEMEHTHPOBATh ¥ OTIAKUBATh OMOMH(OPMATHUECKUE AITOPUTMBL;
- MPOEKTUPOBATH U3 3aNOTHATEH 0a3bl JaHHBIX;
- HaxoAWTh ONTHUMAIbHBIE aNTOPUTMBI JUIS pEUIeHHs 3a7a4  aHalu3a  OWOJOTHMYECKHUX
MTOCJIEIOBATEILHOCTSIX, YMETh OIICHUTH TPYIOEMKOCTh aJlTOPUTMOB.
BJIAJETD:
- HaBBIKaMH PabOTHI ¢ OONIBIIMMU 00BEeMaMyl OMOJIOTUYECKUX JTAHHBIX;
- KyJBTYpO# TUTAHUPOBAHMSI U OCYIIIECTBICHUSI MHOTOCTYIIEHUATOTO0 OMOMH(POPMATHYECKOTO aHATN3a.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

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




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Undopmanus B buonadopmaTuxe 7 14
2 Bba3rer naHHBIX 8 16
3 Hcnonrs3oBanue nokep 7 14
4 Amazon AWS 8 16
5 ETL npoueccsl 8 20
6 IT nHCTPYMEHTHI B METULIMHE 7 17
7 Natural Language Processing 7 17
8 ML u anHOTanUs JaHHBIX 8 21
Hroro yacos 60 135
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 225 yac., 5 3ad.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. Uadopmanus B Ononnpopmaruke

Enuanna nndopmanmu. [lonstie nadopmanun B OuomHdopmaruke. 3HakoMcTBo ¢ BigData u ee
ocoberHOCTsIMU. OCHOBHBIE (ailibl U JaHHBIE B OMonH(opMaThke. MeToabl cxkarus HHGopManuu B
ononH(opmMaTrKe. XpaHeHUE U Tiepeava JaHHbIX.

2. ba3el qa”HHBIX

OcHoBbl 0a3bl naHHbIX. OCHOBBI pa3pabotku 0a3 maHHbIX U [T pemeHuit 1yis GONBIIMX JaHHBIX.
Mozenb CymHOCTh-CBA3b. [IpHHINIIBI TPOEKTHPOBaHUS 0a3 JaHHBIX. 3ampockl K 0a3aM JaHHBIX U UX
OTITUMH3ALIHSL.

3. Ucnone30BaHue AOKEP

Hoxep. IIpuHIUIBI pabOTHl H30JUPYEMbIX KOHTEHHEpOB. VICHONB30BaHUE TEXHOJOTHU JOKEp IS
pacueroB B O6uonHpopmaruke. Hactpoiika cpensl. Pa3bop nmpumepoB pacdeToB C HCIOIb30BAaHHEM
TEXHOJOTUH JoKep. OrpaHWueHHs TEXHOJIOTHH. YS3BHMOCTH TIPH HCIOJB30BAHUM TEXHOJIOTUU
TIOKep.

4. Amazon AWS

Oo6naunble pemrenus. Co3aHue perieH MOBBIIIICHHOW CJI0)KHOCTH B BUPTYaJIbHOM 4acTHOM OOJIake
Amazon. Amazon AWS nipoektupoBanne. Apromatusuius Deployment mporpamm.

Cemecrtp: 2 (Becennuit)
5. ETL npoueccsl

Airflow, Prefect - TexHonoruu mis ouepeneit pacueroB B bnonHpopmaruke. [lonstue “paboter” (job)
KaK eJIMHUIIBI B pacuerax B OnonHdpopmaruke. [IpoekTupoBanue ouepenn pacueTos.

6. I'T nHCTpYMEHTHI B MEUITHE




Pa30op creka TEXHONOTMH B MEPCOHAIM3UPOBaHHOW MeauuuHe. Pa30op mnpumepoB 0oOMauHBIX
pellleHuH, UCIONb3YeMBbIX Ha IPaKTUKE B MeauluHe. JIM4yHble NaHHBIE M OIpaHUYEHHUs B HX
HCITOJIb30BaHUU.

7. Natural Language Processing

OcnoBet  NLP. [lonsitue  Kimo4eBbIX TEepMHHOB W cBsized.  HeilponuHreuctuueckoe
IpOrpaMMHpOBaHHE B OMOMH(pOpPMATHKE IS aHalIM3a CTaTe M KIMHUYECKHUX HCCIIeOBAaHHM.
Urenue 6uomapkepos ¢ nomomsio HJIII. Utenne kapTouek ManueHToB U MOAXOA K CUCTEMaTH3alun
JAHHBIX O MAIIMEHTE U UCTOPUU €TI0 JIEUECHUS.

8. ML u agHOTaIMs JaHHBIX

Hcnonp30oBaHNEe MAIIMHHOTO OOY4YEeHHUS JUIi AHHOTHUPOBAHUS MEIUIMHCKUX JaHHBIX. MeTomsl
MaIIMHHOTO OOy4eHUs Jisi OOOOIICHHS M3BECTHBIX J[AHHBIX, IOMCKa HOBBIX OHMOMAapKepOB H
3aKOHOMepHOCTeH. Paz0op NmpuMeEpoB JaHHBIX B MEIHUIIMHE, KOTOPBIE YCIIEHNIHO 00padaThIBalOTCS C
MOMOIIBI0 MAIIMHHOTO O0y4eHus. MHTerpanus MalmHHOTO OOyYeHUs B aHAIH3 M300paKCHUH H
TUCTOJIOTMYECKUM aHAIIN3.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

3aHATHS TI0 Y4eOHOW JUCIUTUTHHE TPOBOAATCS C HCIIOIB30BAHNEM JIMCTAHIIMOHHBIX 00pa30BaTeIbHbBIX
TexHoioruil. Kax el oOydaromuiicst o06ecriedeH JOCTYIOM K 00pa30BaTeibHOH Tu1aThopMe
bostongene.com

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa

1. AHanu3 GMONOTHYECKHX MOCIeI0BaTeIbHOCTEN. BeposiTHOCTHBIE MOIENTN OEITKOB M HYKJIEMHOBBIX
kuciot [Teker]/P. Ayp6us [u np.] , -M. : Mxesck, PerynspHas u xaorudeckast tuHamuka, 2006

1. Durbin, R., Eddy, S., Krogh, A., Mitchison, G. Biological sequence analysis, Cambridge University
Press, 1998.

[epeson: dyp6un, P., 3mmu, 1., Kpor, A., Mutuncosn, I. AHann3 OMOIOrHYeCcKUX
nocienoBarenbHocTel (nmepesog A. MuponoBa). M3natenscTBo: MTHCTUTYT KOMIBIOTEPHBIX
uccaepobanuii, 2006.

2. Borodovsky, M., Ekisheva, S. Problems and solution in biological sequence analysis. Cambridge
University Press, 2006.

3. Pevzner, P.A., Shamir, R. Bioinformatics for Biologists. Cambridge University Press, 2011

4. Mapk boponosckwii, CBetnana ExuiieBa. 3ajaun v pelieHus 0 aHAIN3Y OMOJIOTHYECKUX
rocnenoBarenbHOCTEN. PeryndpHas u xaotnueckasd quHamuka, 2008

JomnonHurenbpHas auTeparypa
1. Tachunp, 1. Ctpoku, gepeBbs B MOCIEN0BATEIBHOCTH B anroputMax. Mapopmarika u
BBIYHCIUTENBbHAS Ononorus, M3narensctBo Hepckuit nuanekt, Cankt-IletepOypr, 2003
2. Panpan JI. lIBapn, Tom ®ennke, bpaiian /| ®oii. Uzyuaem Perl. CumBon-ITnroc, 2009

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

baza mannapix HanmoHaneHOTO HHCTHTYTA cTaHAapTu3anun u Texuonorun CIIA o cBoiicTBam
coenunaeHuit: http://webbook.nist.gov/chemistry/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



AKKayHT B Zoom.
[epconansubie kKomnbioTepsl ¢ UNIX cucremoii, Python.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_IyJ'lﬂ)

CryneHT, M3y4arollui JUCHUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbI, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pPE3YyabTaTC HU3YUCHUA AUCHUIUIMHBI CTYACHT MHOJIKCH 3HATb OCHOBHBLIC ONPCACIICHUA W IOHATHA,
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 padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

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

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

— 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: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: Boruncnurensaas 6nonngopmarika (on-line-mporpamMma)
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kaeapa Onopusnku

Kypc: 1

kBaTuuKkanus: MarucTp

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

2 (BeceHHMH) - DK3aMeH
PaspaGorunkm:

®.E. ®penkenb, KaH/. OHON. HAyK
O.M. Kynpsimosa, KaHj[. OH0J1. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBUi

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

YK-1.2  OcymiecTBisieT TIOHCK BapHaHTOB
MOCTAaBIICHHONH  TpoOJIeMHOW  CUTyallud  Ha
JIOCTYITHBIX UCTOYHUKOB MHGOPMAITUU

peleHust
OCHOBE

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHUBHBIC TEXHOJIOTHH, B TOM YHCIIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MPoQecCHOHaTBEHOTO
B3aNMOJCHCTBUS

YK-4.1 CniocobeH Bectd 0OMEH jenoBoi nHpopmanueid B
YCTHOH U MHCbMEHHON (QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuyd M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3BbIKE

VK-42 Bnageer HaBBIKAMHU, HCOOXOOUMBIMH IS
HalMCaHus, MHUChMEHHOTO TIEpPeBOfla W PEAAKTHUPOBAHUS
PasIUYHBIX aKaJIeMHYECKHX TeKCToB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.4 CriocoOeH WCMONb30BaTh COBPEMEHHBIE CpEICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M IPO(eCcCHOHAIBHOTO B3aUMOAEHCTBHS

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.2 Cmocoben 0000maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJIbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANBHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHrne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHN B obmactu cBoel mpodeccroHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHoOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M HMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00acTu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

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

OIlIK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(GOPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI TPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBbIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyOIMKalUK HAYYHBIX CTAaTeH U y4acTusi B KOHOEPEHIIUSIX

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKAMH,

CIICUAIIN3UPOBAHHBIMU TAKCTAMU HNPUKITAIHBIX

TAATAAMM ) D TIDANATITITATI TTIAATAIATITATT NATArTTT

[IK-3.1 Ilonumaer npuHOUNBI pPabOThl HCHOIB3YEMOIO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
MPUKIIAAHBIX TIPOTPaMM)
[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)




LIPUL PAiviivl ] D YIDQUPAMOVYL LLIPVIVIVIAVYL UWJ1av 1L

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynsrare wmsydenuss aucuuininHbl «COBpeMEHHBIE MeETOAbl OMOMH(OPMATUKU - pa3dop cTarei»
00yJaromuiics JOKeH:

3HATH:
- OCHOBHBIE OMOMH(pOpPMATHIECKHE aJITOPUTMBI, 0a3bl JaAHHBIX, POPMaTHI (aiiios;
- METO/IbI 00PabOTKHU TaHHBIX BHICOKOIIPOM3BOIUTEIHHOTO CEKBEHUPOBAHUS;
- MeTop! opranu3anuu cTeka IporpaMm, ¢ MOMOILBIO JJOKEPHBIX PELICHHH;
- OCHOBHBIE MTOAXO/IBI ISl Pa0OTHI ¢ OOJIBIIMMH MacCUBaMH JaHHBIX M OOJNBIIMMU (paiiiamu.

YMeETh:
- TOJIb30BaThCs MHTEpHET M CIPaBOYHOW NHUTEPATypod MO OWOJOTHM HAYYHOTO W TMPHUKIATHOTO
XapakTepa JUIsl OICTPOTO MOMCKa HEOOXOAUMBIX TaHHBIX U TIOHSTHI;
- MPOTpaMMUPOBaTh Ha s3bIKax Python;
- IMIUIEMEHTHPOBATh ¥ OTIAKUBATh OMOMH(OPMATHUECKUE AJITOPUTMBL;
- MPOEKTUPOBATH U3 3aNOJTHATEH 0a3bl JaHHBIX;
- HaxoAWTh ONTHUMAIbHBIE aNTOPUTMBI JUIS pEUIeHHs 33734  aHalu3a  OWOJOTHMYECKHUX
MOCJIEIOBATEILHOCTSIX, YMETh OIICHUTH TPYIOEMKOCTh allTOPUTMOB.
BJIA/IETh:
- HaBBIKaMH PabOTHI ¢ OONIBIIMMU 00heMaMy OMOJIOTUYECKUX JTAHHBIX;
- KyJBTYpO# TUTAHUPOBAHUSI U OCYIIIECTBICHUSI MHOTOCTYIIEHUATOTO OMOMH(POPMATHUECKOTO aHATN3a.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

[Iprmepbr BOPOCOB:
Airflow, Prefect - Texnonoruu nist ouepeseit pacieToB B Onomapkepax.

[TpumMep camocTarosTeNbHON paboThI:

[Ipennonaraercst aTh CTy/eHTaM OMOWH(OPMATHYECKYIO 3a]a4y, MAKCUMaIIbHO NPUOIIMKEHHYIO
K peallbHOM uccliefoBarenbekoit padbore. CTyeHThl OyayT pa3ouThl Ha 3-4 TPYNIbBI B Kaxaast
rpymmna OyaeT OTBe4aTh 3a CBOIO YacTh poekrta. Ha seximsx OyneM BBICIYIINBATh U 00CYKAaTh
PEe3yJbTaThl, TOJY4YEeHHbIE Ka)XIOW U3 TPYIII 3a HeZeelo.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

9 cemectp:

1. Ilonste napopmaunu B OnonHpopmaruke.

2. OcHoBHBIE (ailyibl U JaHHBIE B OMOMH(POPMATHKE.

3. OcHoBbl pa3pabotku 6a3 nanubix u [T pemenuii 1 60NBIINX NTAaHHBIX.
4. Hcnonb30BaHKE TEXHOJIOTHH JOKEP I pacyeToB B OMOUH(pOpMAaTHKE.
5. Amazon AWS npoeKkTupoBaHue.

6. OcHoBbI 0a3bl TaHHBIX.

7. OcHOBHI pa3paboTku 0a3 ganHbIX U [T pemrennit Ajis OOMBIIMX JAHHBIX.
8. MoJienb CylHOCTb-CBSI3b.

9. IlpuHIUIBI TPOSKTUPOBAHUS 0a3 TaHHBIX.

10. 3ampocs! k 6a3aM JaHHBIX U UX ONTUMHU3AIIHA.

10 cemecTtp:
1. Airflow, Prefect - TexHonorum nis ogepesieit pacueToB B Onomapkepax.
2. Pazbop creka TEXHOJIOTHIA B IEPCOHATM3UPOBAHHON MEIUIINHE



3.  HefliponuHrBucTHYeckoe MPOTpaMMHUPOBaHUE B OHOMH(OpPMATHKE Ui aHaju3a Ccrared wu
KIIMHUYECKUX UCCIIECIOBAHUM.

4. Yrenune 6bmomapkepos c nmomoisto HIIII.

5. Mcnonp30BaHre MalIMHHOTO OOY4EHUS 17151 aHHOTUPOBAHHS MEAULIMHCKUX JaHHBIX.

6. OcuoBbl NLP. [lonsTre Ki1I04eBBIX TEPMUHOB U CBSI3EH.

7. HelpoauHrBUCTHYECKOE NpPOrpaMMUpOBaHHe B OuomH(popMarvke sl aHanM3a CTared H
KJIMHUYECKUX UCCIIEIOBAaHUM.

8. Hcnonb3oBaHMEe MalmIMHHOTO OOY4YeHHs I aHHOTMPOBAHMS MEIHLUMHCKUAX JaHHBIX. MeTosl
MalIMHHOTO OOydYeHHUs Uil OOOOIIEHUS W3BECTHBIX JIAHHBIX, TOMCKAa HOBBIX OHOMAapKEpOB U
3aKOHOMEPHOCTEH.

9. Pa3bop mnpuMepoB JAaHHBIX B MEAWIUHE, KOTOPHIE YCIEUIHO O0padaThiBalOTCS C MOMOIIBIO
MAaIIMHHOTO O0Yy4eHUSI.

10. HHTerpanusis MamMHHOTO OOydYeHUS B aHAJIW3 HM300paXKEHUH M TUCTOJIOTWYCCKUIM aHau3.

[Tpumep sx3amenanmonHoro 6usera B 10 cemectpe:

bumer 1.

1. Urenne Ouomapkepos ¢ nomotipio HIIII. Utenne kapTouek ManueHTOB U MOIXO0/ K CHCTeMAaTH3allun
JAHHBIX O TAI[UEHTE U UCTOPUU €T0 JICUEHHUSI.

2. lonsiTue “paboTer” (job) Kak eMHHMILI B pacueTax B OuonHpopmaruke. [IpoektupoBanue ovepenu
pacyeTos.

Kpurepun oneHuBaHus
Onenka ommuHo 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
INPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.
Onenka omMYHO 9 Oa/uioB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHNH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.
Ouenka ommMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PEIICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOYETAMH.
Ouenka Xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh IMOIy4YEHHBIE 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
Onenka xopomio 6 0aioB - BEICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WJIM B PEUIEHUH 33/1a49 HEKOTOPBIE HETOYHOCTH.
OueHka XOpoIo 5 6ayuIoB - BHICTABIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U TI0 CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIC 3HAHMS Ha IMPAKTHKE, HO JTOMYCKAET B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka ynoBIETBOPUTEIbHO 4 Oamia - BBICTABISETCS CTYIACHTY, MOKa3zaBIIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0Oa30BBIX MOHSITHMH,
HapylLIEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka ynOBIETBOPUTEIbHO 3 Oama - BBICTABISETCS CTYIACHTY, MOKa3zaBIIEMY (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemMy OmHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYZIOM IIPUMEHSET [10JyUYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.



OueHka HEyIOBJIETBOPUTENHHO 2 Oajula - BHICTABIAETCS CTyACHTY, KOTOPBI HE 3HAaeT OOJIbIIe 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT TrpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.

OreHka HEYNOBIETBOPUTEIBHO | 0ayml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECCKHX
3aj1au.

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

JuddepeHnpoBaHHBIN 3a4€T B OCCHHEM CEMECTpPEe M DK3aMEH B BECEHHEM CEMECTpE IPOBOISTCS B
ycTHOU (opme mo Owmnetam. B Kakgom OuileTe MpeACTaBIeHO JiBA TEOPETHUECKUX Bompoca. [Ipu
NpOBEICHUY U PEepeHINPOBAHHBIN 3a4eTa M dk3aMeHa olydaronieMycsi npenocrasisgercss 50 MUHYT
Ha noarotoBKy. Onpoc 00y4aromerocsi He JOJKEH MPEBBIILATh OJJHOTO aCTPOHOMUYECKOTO Yaca.



