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

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: BBG,E[GHI/IG B HpI/IKJ'IaI[HOI\/’I aHaJIN3 JaHHBIX
0 HANIPaBJICHUIO: HH(bOKOMMYHHKaHHOHHBIe TCXHOJIOTHH U CUCTEMBI CBA3HU
IIpO(l)I(IJIb MnoATrOTOBKMU: TGJ'ICKOMMYHI/IKaI_H/IOHHLIC CCTHU U CUCTCMbI

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadenpa nmpobiem repenadn HHGOPMAIIMY U aHAIIN3A JTAHHBIX

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

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

CamocrositensHas pabora: 60 gac.

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

[Iporpammy cocrasuin: M.I. beinseB, acCCUCTEHT

[Iporpamma obcyxaeHa Ha 3aceqanuu kKadenpsl npodneM nepeaadn HHPopManuu 1 aHaim3a ganHeix 01.02.2024



AHHOTANMA

B pamkax 5TOro BBOJZHOrO Kypca IIPOBOAMTCS 3HAKOMCTBO C OCHOBHBIMHM KOHIEHIHUSMH MAlIHHHOTO
oOyueHHs, BKJIIOYAsh METOIBI Pa3BEJAOYHOIO aHaIHM3a HAaHHBIX, pabOTHI C MpH3HAKAMH M KIACCHYECKUE
AJITOPUTMBI O0YYEHHSI C YUUTEIEM U JUIsl TAOJIMYHBIX JTaHHBIX. Kypc HOCHT NMPUKIQIHON XapakTep, BCe TEMBbI
WLTFOCTPHUPYIOTCS € TIOMOIIBIO HHTEPAKTUBHBIX python mpuMepoB; moMamiHue 3aJaHns ¥ GUHAIBHBIX TPOSKT
BBINIOJIHSIOTCSL B aHAIOTHYHOM (opmare. OCHOBHAs 1IeNb Kypca - JaTh CHCTEMaTHYeCKHH 0030p OCHOBHBIX
METOJIOB MAIIMHHOTO O0yUYeHHSI JJIsl TAOMYHBIX JAHHBIX W HABBIKU MCIIOJIh30BaHUSI OCHOBHBIX IPOTPAMMHBIX
OMOIMOTEK, peaTn3yIONINX 3TH METOIBL.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

Jlate cTyneHTaMm 0030p COBpPEMEHHBIX 3aj1a4 aHajiu3a JaHHBIX M OOyYUTh METOJaM | HaBBIKAM
pELIEHUS TaKuX 3a7a4.

33]13‘11/[ JAUCHUIIINHBI
- U3YyUCHHUC NMOCTAHOBOK CTAHAAPTHLIX 3a/1a4 aHaJIn3a JaHHbIX]
- 3HAKOMCTBO ¢ OMOIHOTEKaMU aHAIIN3a JaHHBIX TJIs SA3bIKa pythOl’l;
- U3YUCHUC MCTOAOB PCHICHUSA 3a/1a4 aHAJIN3a JAHHBIX;
- CaAMOCTOSATCIIBHOC PCUICHUC ITPUKIIAAHBIX 3a4a4 MCTOAAMU aHaJIn3a JaHHBIX.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

Kon n HanMeHOBaHNE KOMITETEHIIUT MHaukaTopsl JOCTHKEHUS KOMITETEHIIUN
VYK-1 Cnocoben ocymectBisaTh kputnueckud  |YK-1.2  OcymiecTBisieT MOMCK  BapuMaHTOB — PELICHUSA
aHaJn3 NIpOoOJIEeMHBIX CHTyalluii Ha OCHOBE MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh JOCTYTHBIX HICTOYHUKOB HH(pOpMaH

CTpaTeruro AeUCTBUI

OIIK-1.1 3gaer W cmocobeH  HCIOJIL30BaTh B
npoecCHOHaNBHON JCATEIIEHOCTH (PyHAaMEHTAIIBHBIE U
MPUKIIAJHbIE HAy4YHbIC 3HAHUS B OONACTH €CTECTBEHHBIX
HayK

OIIK-1 CriocobeH npeacTaBIsaTh COBPEMEHHYIO
Hay4HYIO KapTHHY MHpPA, BBISBIIATH
€CTECTBEHHOHAYYHYIO CYIIHOCTB MPOOIeM

CBOEH MPoQeCCHOHATEHON eATeTbHOCTH,
OTIPEJICNATh MYTH UX PEIICHUS U OIICHUBATh
3((HEKTUBHOCTH CJISITAHHOTO BHIOOpA

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUH B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 CriocoOeH peanr30BbIBaTh HOBbIC OIIK-2.1 3HaeT mnpPUHLUIBI M METOAbI HUCCIIEAOBAHUS
IPUHIIMIBI ¥ METOBI HCCIIEA0BAHUS COBPEMEHHBIX HMH(MOKOMMYHHKALUOHHBIX CHCTEM U yMEET
COBPEMEHHBIX HH()OKOMMYHHUKALIMOHHBIX OLCHUBATb UX TOCTOMHCTBA M HCIOCTATKH
CHUCTEM M CETEH pa3IMYHbIX THIOB nepefaur, |OIMK-2.2  Brageer HaBbIKAMH — peaM3alMd  HOBBIX
pacnpenenenus, 00paboTKu U XpaHEHHUS] IPUHLUIIOB M METOJOB MHCCIIEJOBAaHUS B COBPEMEHHBIX
uH(popManuu MH()OKOMMYHHKAIIHIOHHBIX CUCTEMAX H CETAX

OIIK-3.1 Ymeet HCIIOh30BaTh COBPEMEHHBIE

WH(POPMALIMOHHBIE U KOMITBIOTEPHBIE TEXHOJIIOTUH, CPEACTBA
KOMMYHUKAallUi  0OpH  IIOUCKE  HAYYHO-TEXHUYECKOU
nHpopMaLru B CBOEH NpodeccuoOHaNbHON AEATEIbHOCTH

OIIK-3 Cniocoben npruobperars, 06padaTbIiBaTh
Y HCIIOJIb30BaTh HOBYIO HH(OPMAIIHIO B CBOCH

MIPEIMETHOM 00JIaCTH, TPpe/IaraTh HOBBIC UICH
Y TIOJXO[TBI K PEIISHUIO 3a7a4 CBOeH
npodecCuoHaTbHON e TENBHOCTH

OIIK-3.2 Cioco0OeH cucTeMHO aHAIM3UPOBATH MOIYYEHHYIO
MH(OpPMAIIMIO, HCHONB30BaTh HCCICAOBATEIBCKUE METObI
OpU  PENICHWH HOBBIX 3a/1ad, TNPUMEHSS 3HAHHA B
Pa3IMYHBIX 00JIACTSIX HAYKU M TEXHUKH

[IK-2.1 Cnoco0eH IUIaHUPOBAaTh M TPOBOAWUTH HAYYHBIE
HCCIJICAOBAHUS CAaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[1K-2 CriocoGeH caMOCTOATEIIFHO WIN B

Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUIEKTUBA OPraHU30BbIBATH M IPOBOIUTD
Hay4YHbIE NCCIIEIOBAHMS U UX anpoOaruio

[IK-2.2 CnocobeH mpoOBOAWTH ampoOaIio pe3ylIETaTOB
Hay4YHO-HCCIIEI0BATEIBCKOM paboTHI MOCPEICTBOM
nyONMKaMy HAydHbIX cTaTted W (Wid) ydacTusi B
KOH(epeHIIUAX




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI
3HAThb!

- OCHOBHbIE TOCTAHOBKH 3a/1a4 aHAJIN3a IaHHbIX;

- OCHOBHBIE METO/IbI PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX.
YMETh!

- TIOJIB30BATHCSI CTAHJAPTHHIMU OMONIMOTEKAaMU aHAIHM3a JTaHHbBIX;

- pemIaTh MPUKJIaIHbIC 3aJa4M aHaJIN3a JaHHBIX U3 Pa3IMYHBIX 00IacTel.
BIIAJICTh!

- HaBBIKOM OCBOCHUsI OOJIBIIOTO 00beMa HH(OpMAIIHK;
- HaBBIKAMH TIOCTAHOBKHU HAy4HO-MCCIIEAOBATEIILCKUX 3a/1a4.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTh
pabora
1 O030p OCHOBHBIX TPHUKJIAJHBIE 3a/1a4 3 6
aHalm3a JJaHHBIX
) [pukiagHple MaKeThl JUIS PEIICHUs 3a/1a9 3 16
aHaJM3a JaHHBIX
3 3anaua KnaccupuKauu 8 16
4 3anaun oOydeHus Oe3 yuuTens 5 10
5 3amava perpeccuun 3 6
6 [ToaroToBKa K pEIICHHIO TPHUKIAIHBIX 3 6
3aa4
Hroro wacos 30 60
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)

1. O630p OCHOBHBIX NPUKIIA/IHBIC 3324 aHAJK3a JTAHHBIX

[Iprmeps! 3a1a4 U3 IOBCEAHEBHOM KU3HU.

2. IlpuknaaHble TaKeTh! AU PEIIeHU 3a/1ad aHaIN3a JaHHbIX

OcHoBHble TOHATHA s3bIka Python, CTPyKTypbl HaHHBIX, KOHCTPYKIHMM s3blKa. bubmmoreka

MaTpPUYHBIX BeIYUCIEHUH numpy. PaboTta B nHTEpakTuBHOM cpeze ipython-notebook.

HpeILBapHTeHBHBIﬁ BHSyaJ'ILHBIfI dHaJIn3 MMapaMCeTpoOB 3aaa49u, 3BPUCTUYICCKAA IMMPOBCPKA 3HAYMMOCTHU

napaMeTpoB. bubnuoreka Buzyanuzamnuu seaborn.

HccnenoBanue 3ajauul IMpeACKa3aHUs BBDKMBAEMOCTH MaccaXxupoB TuTaHuKa 1Mo (OpMalbHBIM

XapaKTepUCTUKaM (T10JI, KJ1accC KaroThl, ...).



Pentenue 3a1a4 aHanu3a JaHHBIX ¢ TOMOIIBIO s13bika Python. bubnnoreku scikit-learn, pandas, scipy,
statmodels.
3anava pa3OMEeHUs] TEKCTOB HOBOCTEH Ha TPYIIIIBL.

3. 3amava kiraccuuKanm

[TocraHoBKka 3amaun KiaccuUKamy, 0030p OCHOBHBIX METOIOB €€ PelIeHUs. MEeTpUKH KauecTBa
knaccuduranuu (ToyHocTh/cienuduaaocts, ROC-kpuBasi, mioniais moja KPUBOH).

Jlornueckue anropuTmbl. Pemnaroriue JepeBbsi, pemiaroniie cruckd. [loHsTre WHPOPMATUBHOCTH,
METO/IbI TOMCKa HH(OPMATUBHBIX 3aKOHOMEPHOCTEH.

ArperupoBanue Moaeiein. AHCaMOIIn penIaonux AepeBbeB. [ pagueHTHbIH OyCTHHT.
3anaua KnaccupuKauy Tay-Tay pacnaaa 6030Ha Xurrca.

4. 3agaun oOy4eHHs O€3 yIuTems

CHmkeHne PasMCPHOCTHU. MCTO,[[ TJIaBHBIX KOMIIOHCHT. O630p OCHOBHBIX I/II[Gﬁ HEJIMHEIHBIX
METOHAOB CHMIXCHUS Pa3MEPHOCTH.

3agaya reHepanus npoduiel KpbUla camojeTa IO 3aJaHHOM BHIOOpKE MaHHBIX, €€ pelICHHE
METOJJaMU CHUYKEHHSI Pa3MEPHOCTH.

Kiacrepusamus qanabix. OCHOBHBIC ITOAXOABI U METOJIBI KJIACTEPU3AIINH, KIIaCTePU3allis Ha OCHOBE
3aBHCHUMOCTEH.

Hcnionp30BaHNe METOJOB KIIACTEPU3aLlMH B 3a1a4€ pacIio3HaBaHUs LUD.
5. 3amada perpeccuu

[TocranoBKa 3a1a4u perpeccuy, OCHOBHBIE JTUHEHHBIE U HEJIMHENHBIE METO/BI €€ PELICHUSI.
3aaya MOZIeNMPOBAHUS paclpeiesIeHNs IaBIeHHs 10 PO(UIIIO KpblUla caMoJIeTa.

6. [TonroToBka K penieHNIo MPUKIAIHBIX 3a1a4

MeTo/ibl TeHEpaliy MPU3HAKOB B PA3IIMYHBIX 33ja49ax aHaju3a JaHHbBIX (TEKCTa, ay/uno).
MeTononorus penieHus NpUKIagHbIX 3a7a4 U HalTUCAHUSI OTYETOB.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILINHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIIICHHAS MYJIBTHMEIMHHBIM 000pyI0BaHHEM (MIPOCKTOP WU TIa3MEHHAsI
MaHelb), J0CKa, KOMIIBIOTEPHBIN KJIacc.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
®onp auTeparypsl 6a30B0i kKadeapsl (OpraHU3aLiy):
1. Hastie T., Tibshirani R., Friedman J. The elements of statistical learning (second edition) // New
York: Springer, 2009.
2. Leskovec J., Rajaraman A., Ullman J.D. Mining of massive datasets // Cambridge University Press,
2014.
3. AiiBazsia C.A., Byxmrabep B.M., EntokoB C.A., Memankun JI. /1. [Ipukiagnas ctarucTika.
Knaccuduranus u camxenue pazmeprnocta // M.: @uHaHCH U cratuctuka, 1989.

JomnonHutensHas auTeparypa



®onp auTeparypsl 6a30B0i Kadeapsl (OpraHu3aLiy):

1. AiBazsiH C.A., EntoxoB U.C., Memankun JI.JI. [Ipuknaanas cratuctika. OCHOBBI MOAETUPOBAHUS U
nepBuyHasi 06paborka nannbix // M.: @uHAHCH U cTaTHCTUKA, 1983.

2. AiiBazsin C.A., EnrokoB U.C., Memankun JI.[I. [lpuknagnas craructuka. McenenoBanue
3aBucuMocTel // M.: ®uHaHCHI U cTaTUCTHKA, 1985.

3. Bishop, Christopher M. Pattern recognition and machine learning // New York: Springer, 2006.

4. Steele J., Iliinsky N. Beautiful Visualization: Looking at Data through the Eyes of Experts //
"O'Reilly Media, Inc.", 2010.

5. McKinney W. Python for Data Analysis: Data Wrangling with Pandas, NumPy, and IPython //
O'Reilly Media, 2012.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru — snekrporHast Ondommoreka dusrexa.

2. http://www.edu.ru — ¢penepanpabIii TopTan «Poccuiickoe oOpa3zoBaHue.

3. http://benran.ru — OubaMOTEKA 11O €CTECTBEHHBIM HayKaM Poccuiickoit akaieMun Hayk.
4. http://www.statsoft.ru/home/textbook/default.htm.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha naGopaTopHbIX 3aHSATUSIX UCTIONB3YIOTCS MYJBTUMEIUHHBIC TEXHOIOTUH, BKITFOYAs! IEMOHCTPAITUIO
Npe3eHTAlUN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3yvyalomuid AUCUUILIMHY, JOJDKEH, C OJHOM CTOPOHBI, OBIAJEeTh OOIIMMHU MOHSTHIHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare u3ydeHus IQUCLUIUIMHBI CTYAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
METOJBI PEMICHHA 3a/1a4.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapsHKECHHOM caMOCTOsITeNbHON paboThl cTylaeHTa. B mporpamme
Kypca OTBEIGHO MHHHMMAJIbHO HE0OXoAuMoe BpeMms Uit paldoThl CTyOEHTa Hal TEMO.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

- YTEHUE U KOHCIIEKTUPOBAaHUE PEKOMEHI0BaHHOM JINTEPATyphl;

- mpopaboTKy y4yeOHOro Marepuana (M0 KOHCIEKTaM 3aHATHH, y4eOHOW M Hay4dHOH JHTEpaType),
IIOJTOTOBKY OTBETOB HAa BOIIPOCHI, NPEIHA3HAUCHHbIE ISl CAMOCTOSTE]BHOIO H3Y4YEHMs, PELICHHE
3a1ay;

- IOATOTOBKA K U (EepeHIUPOBAHHOMY 3aUETy.

PykoBOACTBO W KOHTPOJNb 3a CaMOCTOSATENBHOM paboTOM CTygeHTa ocymiecTBisieTcst B (opme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

BaxHo 10oOWTHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU M3y4Y€HHs OTAEIbHBIX TEM, BONPOCOB CieAyeT oOpamarbcs 3a KOHCYIbTalUSIMH K
MIpenoAaBaTelto.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: NHpoKOMMYyHHUKAIMOHHBIC TEXHOJIIOTUN U CUCTEMBI CBS3H
npopuJib NOArOTOBKHU: TeneKOMMYHUKAIIMOHHBIE CETH U CUCTEMBI
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nmpobiem repenadn HHGOPMAIIUY U aHAIIN3A JTAHHBIX
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3paborunk: M.T. bensieB, acCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.2 OcymiecTBisger MNOUCK BapHaHTOB
MOCTAaBJICHHOH  NpoOJIEMHOW  CHUTyalluu Ha
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

peleHus
OCHOBE

OIIK-1 CriocoOeH npeCcTaBIsITh COBPEMEHHYIO
HAyYHYIO KapTHHY MHpPA, BBISBIIATh
€CTECTBEHHOHAYYHYIO CYLIHOCTh MPOOIIeM
cBOEH PO eCCHOHATBEHOM JesITeThHOCTH,
OIIPEACISATh IyTH UX PEIICHHS U OLICHUBATh

3¢ GEKTUBHOCTH CIEITaHHOTO BhIOOpa

OIIK-1.1 3HaeT HW  CIOCOOEH  HCHOJIB30BaTb B
mpoeCCUOHANBHON JeSITeIbHOCTH (yHJAaMEHTAJIbHBIE U
MIPUKJIQHBIE HAYyYHBIE 3HAHWS B OOJACTH €CTECTBEHHBIX
HayK

OIIK-1.2 Cnocoben 0000mmarTs ¥ KPUTHUYECKH OIECHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IAaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2 CriocobeH peann30BbIBaTh HOBBIE
HPUHINIIBI ¥ METOJBI HCCIIEAOBAHUS
COBPEMEHHBIX HH(OKOMMYHHKAIMOHHBIX
CHCTEM U CeTeH Pa3IMYHbIX TUIIOB MepelayH,
pacnpenesnenus, 00pabOTKU U XpaHEHHS
nH(popMaIun

OIIK-2.1 3HaeT UPWHIMIBEI W METOMBl HCCICIOBAHUS
COBPEMEHHBIX MH()OKOMMYHUKAITUOHHBIX CHUCTEM U YMEET
OIICHUBATh UX JOCTOMHCTBA U HEJOCTATKH

OIIK-2.2 Bmageer HaBbIKAMH  pealu3aliil  HOBBIX
MNPUHLMIIOB M METOJOB HCCIIEJOBAHUS B COBPEMEHHBIX
MH()OKOMMYHHKAIIHOHHBIX CUCTEMAaX M CeTAX

OIIK-3 Cnocoben npuobperarh, 00padaThiBaTh
Y MCIOJIb30BaTh HOBYIO HH(OPMAIIHIO B CBOCH
HpeIMETHOH 001acTH, peIaraTb HOBbIE UIEH
U TIOJIXO/IbI K PELICHUIO 3a]1a4 CBOCH
npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-3.1 YMmeer HCITIOJIb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE U KOMITBIOTEPHBIC TEXHOJIOTHH, CPEACTBA
KOMMYHHKAIIMi ~ TpU  TIOMCKE  HAyYHO-TEXHUYECKOH
nHpOpMaInu B CBOeH MpodeccHoHaTLHON AeITETbHOCTH

OI1IK-3.2 CniocobeH crucTeMHO aHAIM3HPOBATh MOYYCHHYIO
nH(POPMALIMIO, HCIIONB30BaTh HMCCIEIOBATENLCKAE METOABI
IOpU pPEUIeHUH HOBBIX 3a/ad, INPUMEHSAS 3HAHHUA B
pa3IMyHBIX 001aCTIX HAYKH U TEXHUKU

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BHIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 CnocoGeH I1ulaHUPOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAay4HOIO
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
myONMKaUy HAy4HbIX cTaTtedd W (WiIM) ydacTusi B
KoH(epeHInsIX

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTATC N3YUYCHUA JUCIIUITIINHBL <(BBC,[[€HI/I€ B HpHKHaI[HOﬁ aHaJINn3 JaHHBIX» O6y‘lal-0H.IHI>inI JOJIKCH:

3HAThb:

- OCHOBHBIC IIOCTAHOBKH 3a/1a4 aHaJIn3a JaHHBIX,
- OCHOBHBIC METOJbI PCUHICHUS 3aaa4 aHaJIn3a JaHHbIX.

yMeThb:

- [1IOJIB30BAaTbCA CTAHAAPTHBIMU OMOIMOTEKAMHM aHAIIM3a JAaHHBIX,
- pC€IaTh MPUKJIAAHBIC 3a/1a4U aHaJIn3a JaHHBIX U3 Pa3JINYHbIX obOacTeii.

BJIad€Th:

- HaBBIKOM OCBOCHHS OOJIBIIIOr0 00heMa I/IH(I)OpMaLII/II/I;
- HaBbIKaMH IIOCTAHOBKH HAYYHO-UCCJICAOBATCIIbCKUX 3a1a4.

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

C nenbr0 KOHTPOJISE OCBOCHHUSI OOy4aroIMMUCS Yy4eOHOro Marepualia MPOBOJUTCS YCTHBIM OMpoc B
HavaJie 3aHsATH 110 TeMe MPOLUIOH 1abopaTopHOil paboTHI.

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

o0yuyarommxcst




1. 3agaya knaccuduranui. MeTprukH KauecTBa KJIaCCUPUKAIINH.

2. Pemaromue naepeBbs UIA perpeccun M KiacCH(UKAMu. AJTOPUTMBI NOCTPOEHHsS M BbIOOpa
[IyOHMHBI JepeBa.

3. I'paguenTHBIN OyCTHUHT Ha JEPEBbSIX.

4. ANITOpUTMBI arperanuy MOJENIEH.

5. MeToa ImaBHBIX KOMIIOHEHT.

6. HenuneliHble METOABI CHI)KEHUS Pa3MEPHOCTH.

7. MeToasl KacTeprU3alyy JaHHBIX.

8. OCHOBHBIE METObI PELICHHUS 3a7a4H PETPECCUU.

9. Metononorus peneHus NpakTHIeCKHX 3a7ad aHaJIN3a JaHHBIX.

10.MeToap! reHepaly MPU3HAKOB B Pa3IMYHBIX 3a]jadyax aHaJln3a JaHHBIX (TEKCTa, ay[aHo).

Kpurepuu onieHuBanus
Ouenka oramyHo 10 OamioB - BBICTABIISICTCA ~ CTY[CHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEJIMETHOH 00NIACTH, MPOAEMOHCTPUPOBABIIEMY YMEHUE YBEPEHHO M TBOPYECCKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Ouenka omMyHO 9 Oa/IoB -  BBICTABISIETCS  CTYACHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HPUHATHIX PELICHAMN.
Ouenka ommyHO 8§ 06amios - BBICTaBISCTCA CTYAEHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAaHUS y4eOHOH MpPOrpaMMbl JUCHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHSATHIX
pelIeHnH, ¢ HEKOTOPBIMU HEI0UETaMHu.
Ouenka xopo1o 7 6ajioB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTHh IOJy4YCHHbIC 3HAHUS Ha ITPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
OtmeHka xopoto 6 0ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, TPaMOTHO H IO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOMyUCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WIN B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.
Ouenka XopoIo 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NONTyYeHHbIC 3HAHHs HAa TMPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOJTUYECTBO HETOYHOCTEH.
OueHka ymOBIETBOPUTENbHO 4 Oaiia - BBICTABIAETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHH,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHNHU IIPOrPaMMHOI0 Marepuasa, HO IPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul MAJIbHEWIIEro OOyYeHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka ymOBIETBOPUTENbHO 3 Oaja - BBICTABISAETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIUIeMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHUH IPOTPaMMHOI0O Marepuana, ciabo
BJIaJICET OCHOBHBIMU paszieiaMu y4eOHOH MporpaMMbl, HEOOXOJUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyIOBIECTBOPUTENHHO 2 Oajuia - BBICTABISCTCS CTYIEHTY, KOTOPBII He 3HaeT OojblIel yacTu
OCHOBHOTO COJepXaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOIYyUYEHHbIC 3HAHUS NPH PEIICHUN
THUIIOBBIX 33/1a4.
OreHka HEYNOBIETBOPUTENBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHATUH IUCUUILIAHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYECKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHN, HABHIKOB H
(W) onbITA AESATEJILHOCTH



JuddepeHnmpoBanHbIi 324€T MPOBOIUTCS B YCTHOH Qopme.

ITpu npoBenennu yctHoro aAudhepeHIupoBaHHOTO 3a4éTa o0yyaromemycs npepoctasisercss 30 MUHYT
Ha IIOJTOTOBKY.

Bo Bpems mpoBenenus muddepeHUMpOBaHHOrO 3au€ra OOydaromuecs MOTYT II0JIb30BaTbCs
POrpaMMOM JUCLUHUILINHBL, a TAKKE CIIPABOYHOM JIUTEPATYPOM, BBIYUCIUTEIBHON TEXHUKOM U IPOY.



