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AHHOTAIIMSI PABOYEW ITPOTPAMMBbBI TUCIUTIJTAHBI
«IIporpammupoBanne B R»

Hucnunnuna «[IporpammupoBanue B R» sBisieTcs AUCIUTUITMHONW 00s3aTEILHON YacTH
OCHOBHOW TpOQeCcCHOHANBHONH  00pa3oBaTeNbHOM MPOTpamMMbl  BBICIIETO  0Opa3oBaHUS
«lIpukianHoi aHanM3 JaHHBIX» 1O HampasieHuto noArotoBku 09.04.03 [Mpuxknagnas
uHpOpPMaTHKA.

Huctunmuaa  «[IporpamvmupoBanne B R» 3HAaKOMHT MarucTpaHToB ¢ 0a30BBIMH
CTaTHUCTUYCCKUMHU KOHIICTIIIUSIMH U KaTeropusiMu, popMupyeT yMeHrHe (GOpMyJIUpOBaTh HAyIHBIE
3aJ1a4¥l ¥ TUIIOTE3bl B KOJIMYECTBEHHOH MapagurMe, 1aeT MOHUMaHUEe 00JacTH MPUMEHUMOCTH U
OTPaHWYCHUN CTATUCTUYECKUX METOJO0B, (DOPMHUPYET HABBIKM MPUMEHEHHS] CTATHCTUYCCKUX
MeTOZIOB U 00paboTKu 6a3 JaHHBIX B IporpammHoil cpene R-Studio.

[TporpaMMo#l UCHUIUIMHBI MPETYCMOTPEHBI CIEAYIONINE BUILI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHBIN KOHTPOJIb B (pOpMeE IK3aMeHa.

OOmasi TPYyIOEMKOCTh OCBOCHHMSI JUCHHUIUIMHBI COCTaBIS€T 3 3a4ETHBIX EIUHUIBI,
108 gacos.
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1. HOEJIX U 3AJAYU OCBOEHUA JUCHUIIJINHBI

Heas ocBoenust aucuuruinabl «IIporpammupoBanue B R» — Hay4uTh MarucTpos
OCHOBaM pabOTBHI ¢ s3BIKOM TporpaMMupoBaHusi R, ToOKa3arb pasHble NapagTurMbl
nporpaMmupoBaHus B R.

3agaum:

1. [okazare cirymaTensM MpeuMyIIecTBa s3bIKa MporpaMMupoBanus R u 6a3oByro
crenuuKy paboThI C HAM.

2. HayuuTh paboTarh ¢ Tpemsi OCHOBHBIMH NapaJMrMaMy MpOTrpaMMUpPOBaHus B R:
base-R, dplyr, data.table.

3. OOyuuTh OCOOCHHOCTSAM pabOTHl ¢ IUKJIaMH B R u pemeHun 3amad depes
BEKTOPH3AIIHIO.

2. INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS JUCHUIIJIMHBI

B pesynbrare usydeHus y4uyeOHOM IUCHMIUIMHBI OOYy4YarOUIMHCA JOJDKEH OBJIAJCTh
CIEYIOUMMH KoMIleTeHIusAMU: yHuBepcanbHbIMU (YK) u obmenpodeccnonansupivu (OIIK).
[Tnanupyemble pe3yibTaThl (POPMUPOBAHUS KOMIETEHUUH W MHIUKATOPbl UX JOCTHXKEHHS B

pe3yJibTaTe OCBOSHUS NUCIUIUIHHEI pecTaBlieHbl B Tabmure 1.

HJIaHI/IpyEMbIe pe3yJjabTaThbl 0CBOCHUA TUCHUIIJIMHBI, COOTHECCHHbIC ¢ HHAUKATOPaAMH
JOCTHKEHUS KOMIIeTeHIIii oﬁyqammnxca

Tabmuna 1
Kon u HanmeHoBaHue HWHaukaTopbl 10CTHKEHUS Pe3yabTaThl 00yyeHus (3HATH, yMeTh,
KOMIICTCHIIMH KOMITIETCHIIMH BJIAJICTh)
VK-4 Cnocoben | UJI.YK-4.1. YcTaHaBIMBaeT KOHTAKThI U | 3HATH:
HpI/IMeHﬂTL OpFaHI/ISyeT O6H.[eHI/Ie B COOTBETCTBHHU C MIPUHLIATIBI 3(1)(1)6KTHBHOﬁ
COBPEMEHHBIC l‘IOTpe6HOCT}IMI/I COBMECTHOM KOMMYHHKAIlUX B yCTHOﬁ 1 MACBMEHHOUI
KOMMYHUKATUBHBIC JACATCIBHOCTHU, UCIIOJIB3YsI COBPEMEHHLIC q)opMaX Ha PYCCKOM M HHOCTPAaHHOM
TCXHOJIOTUH, B TOM YHCJIC KOMMYHUKAIIMOHHBIC TEXHOJIOT U SI3BIKE, HpI/IH}ITBIe B aKaJEeMHUYECKOM H
Ha  uHOCTpaHHOM(bIX) | M/I.YK-4.2. CocTaBisieT B COOTBETCTBHH | 1podhecCHOHANBHOM COOBIIECTBE
sI3bIKe(ax), JUIsL | C HOPMaMH DYCCKOTO SI3bIKa JICNIOBYIO | 3 (VK-4)
aKaJIeMU4eCKOTO U | JOKyMEHTAIUIO PAa3HBIX )KaHPOB VMeTh:
HpO(beCCI/If)HaJ'ILHOFO NA.VK-43. CocraBnaseT  THUIOBYIO HCTIOTB30BATE pasibre
B3aMMOJECHCTBUS JIEIIOBYIO JIOKYMEHTAIUI0 AL | OMMYHHKATHBHBIE DOTH H CTPATErHH
aKaZEMHYECKHX H npodeccHoHaIBHBIX ST pelier st 33124 mpOdeCCHORATBHOI
ILjIeHeSI’/II?Z IZHOCTP aHHOM 23HK8 JIESITETTBHOCTH Ha pyccKoM u
A.YK-4.4. OCTABIBICT | yipocTpanHOM — si3bIKe, NPHHATEIC B
aKa/ICMHCCKHC " () aKaJIeMUYeCKOM U MpPO(eCcCHOHATbHOM
npodeccroHaIbHbIC TEKCTBI Ha | o ofmecTBe
MHOCTPAHHOM SI3bIKE V (VK-4)
NIA.YK-4.5. Opranusyer oOcyxaeHue
A p 4 YHA Brnanets:
pe3y/bTaTOB  HCCIIEAOBATENbCKOW U
o HaBbIKAMH  MCIIOJIB30BAHUS  PA3HBIX
MPOEKTHOH JESITeNbHOCTH Ha PA3IHUHBIX . .
KOMMYHUKATUBHBIX POJIEH U CTpaTeruil
MyOJIMYHBIX MEPONPUSITHIX Ha PYCCKOM
. JUISL peIIeHHsI TPO(hECCHOHANBHBIX 3a/1a4
S3bIKE, BRIOMpAs MOAXOIAIINHA hopmar
Ha pPYCCKOM U HHOCTPAaHHOM S3BIKE,
NA.YK-4.6. IlpencraBnser pe3yabTaThl
. ., | IpUHATBIE B AKaJAEMUYECKOM H
UCCIIEIOBATENILCKOM M IPOEKTHOU
& p PO eCCHOHATTEHOM COO0IIIEeCTBE
JIeSITENbHOCTU Ha pasTHIHBIX | o (YK-4)
MyOIUYHBIX MEPOTIPHUATHSX, y4acTBYET B
aKaJIeMMYECKUX U IPO(ecCHOHATBHBIX
JIUCKYCCHSIX Ha HHOCTPAHHOM SI3bIKE
OIIK-1 Cnocoben | MJI.OIIK-1.1. Pemaer HecranmapTHble | 3HaTh:
CaMOCTOSITENIEHO 3a1a41 podecCHOHAIBHON | MaTeMaTHYECKHE, €CTECTBCHHOHAYYHbIC
npuoOpeTarb, pa3BUBaTh | NESTENBHOCTH c MIPUMEHEHUEM | M COLHAIBbHO-IKOHOMHUYECKHUE METOJIBI
U MPUMEHSTh | MaTeMaTHYeCKUX, €CTECTBEHHOHAYYHBIX, | Ui HCTIONB30BaHUS B
MareMaTu4eckue, COLIMABbHO-9KOHOMUYECKHUX METO/I0B npodeccHOHAIBHON AESTEIbHOCTH
€CTECTBEHHOHAYYHBIE, NA.0IK-1.2. B ycnousix | 3 (OIIK-1)
COLIUAJIBHO- HEONpPENeIHHOCTH M pPUCKA CHOCO0EH | YMers: peuiarb HECTaHapTHBIE
SKOHOMUYECKHE u | BeIpaboTaTth 3((EKTUBHYIO CTpPATErHIO | MpodeCCHOHAIBHBIE 3a1aUH, B TOM YHCIIE




KOZI U HAMMECHOBaAHHC

MH]IHKaTOpLI JOCTHXKCHUSA

Pe3ynabTaThl 00yuyeHus (3HATH, yMeTh,

KOMIIETEHIIUU KOMIIETEHIIUH BJIA/IETD)
poheccHOHaNbHBIC JICHCTBUH, UCHONb3Ys MaTeMaTUYECKUE, | B HOBOM MM HE3HAKOMOM cpelne H B
3HaHWA [UI1 pEIIEHHs | €CTECTBEHHOHAYYHBIE, COLMATIBHO- | MEXIUCLUUIIIMHAPHOM  KOHTEKCTE, C
HECTaHAAPTHBIX 3a/1a4, B | SKOHOMHYECKHE METOIbI HAYKU MPUMEHEHHUEM
TOM 4YHCJIC B HOBOW WM MaTeMaTHIECKUX, €CTECTBCHHOHAYUYHbIX
HE3HaKOMOH cpele U B COLMAJIbHO-9KOHOMUYECKUX u
MEKANUCIMIUIMHAPHOM npodecCHOHATIBHBIX 3HAHUN
KOHTEKCTE VY (OIIK-1)

Bnagets:
HaBBIKOM TIPUMEHSTh MaTeMaTHYecKHe,
€CTECTBEHHOHAyYHEIE, COIIMAJBHO-
9KOHOMHYECKHE M MpOQecCHOHaIbHbIE
3HAHMS ISl PELIeHUs] HEeCTaHAapTHBIX
3amaq
B (OIIK-1)
OIIK-2 Crocoben | NJI.OIIK-2.1. PazpabartriBaer u | 3HaTb:
pa3pabarbIBaTh OCYIECTBIIAET OTIAAKY | METOJOJIOTHIO pa3paboTKu
OpHUTHHAIbHBIE paboTocriocoOHOCTH OPUTHHAIBHBIX | OPUTHHAIBHBIX AJITOPUTMOB "
AJITOPUTMBI U | aJTOPUTMOB M TPOTPaMMHBIX CPEICTB | MPOrPaMMHBIX CPEICTB, B TOM YHCIE C
NpOTPpaMMHBIE CPEACTBA, | JUIsl pellleHHs MPO(ECCUOHANBHBIX 33/1a4 | MCIOIb30BaHUEM COBPEMEHHBIX
B TOM 4yyucIIe ¢ | WJ.0IIK-2.2. Hcnonp3yeT | MHTEIUIEKTyaJIbHBIX TEXHOJIOTHUH, I
HCIIONIb30BaHHEM COBpEMEHHBIE MHTEIJIEKTYaJIbHBIE | pelIeHus NpodecCHOHaIbHBIX 3a1a4
COBPEMEHHBIX TEXHOJIOTHH Juis paspadorku | 3 (OIIK-2)
HHTEJUIEKTYaIbHBIX OpPHUTHHAIBHBIX AITOPUTMOB u | Ymers:
TEXHOJIOTHH, JUIS | IPOTPaMMHBIX CPEACTB Ul PEIICHHS | CaMOCTOSTENbHO pa3pabarbiBaTh
pemeHns npodeccCHOHAIBHBIX 3a1a4 OpUTHHAJIbHBIE AITOPUTMEI u
poheCcCHOHATEHBIX NJ.0I1IK-2.3. WuTerpupyer | mporpaMMHBIE CPENCTBA, B TOM YHUCIIE C
3ajaq pa3paboTaHHBIE IPOTPAMMHBIE MOAYIN U | MCIONIB30BaAHUEM COBPEMEHHBIX
KOMITOHEHTHI W BEPU(DHIMPYET BBITYCKH | UHTEIIEKTYadbHBIX TEXHONOTHH, I
HPOrPaMMHOTO TIPOIYKTa penieHus mpoQecCHOHATBHBIX 3a1a9
WJ.OIIK-2.4. PaspaGareisaer | Y (OIIK-2)
TpeboBaHuA u npoektupyer | Boagers:
MpOrpaMMHOE obecrieuenne JUI | HaBbIKaMH pa3pabOTKW W HWHTETpaliu
penieHus mpodecCHOHaIbHBIX 3a1a4 MPOTrPaMMHBIX MOJyJeH U KOMIOHEHT
JUIsl pelieHnst MPo(eCCHOHANBHBIX 3a/1a4
B (OIIK-2)
OIIK-8 Cnocoben | MJI.OIIK-8.1. OcymecTBisieT | 3HaTh:
OCYIIECTBIISATh ynpaeienue npoekramu B obmnactu UT | apxutektypy MHOOPMAIMOHHBIX CHCTEM
s dekTuBHOE Ha  OCHOBE TOJYYCHHBIX IUIAHOB | MPEATIPUATHH u OpTaHM3aIHH;
yTIpaBJIeHUE MIPOCKTOB, B TOM 4YHCJIE B YCJOBHSX | METOJOJIOTHH " TEXHOJIOTHH
pa3paboTkoit HEONPEICICHHOCTH U PUCKA PEHH)KMHHMPHHTA, TPOCKTUPOBAHUS U
nporpamMmHEIX cpeactB u | U.OIIK-8.2. OcymiecTBisIeT | ayAuTa MPUKIATHBIX HHPOPMAITHOHHBIX
MIPOEKTOB HETIOCPE/ICTBEHHOE  PYKOBOJACTBO M | CHCTEM Pa3INIHBIX KJIaCCOB;
OpPTaHM3ALMIO TPOIECCOB Pa3pabOTKH | HMHCTPYMEHTAIbHBIC cpeacTBa
MPOrpaMMHOTO 00eCTIeueHH s MOAJCPIKKA TEXHOJIOTUH
NJ.OIIK-8.3. OcymiecTBIsIeT | IPOSKTHPOBAHUS u ayaura
yIpaBJieHUE NPOTPaMMHO- | HH(POPMAIIMOHHBIX CUCTEM U CEPBHCOB;
TEXHUYECKHMH, TEXHOJOTMYECKUMH U | METOJBI OLICHKH 9KOHOMHYECKON
YeJOBEYECKUMH pecypcamu B mpouecce | 3ppeKTHBHOCTH u KauecTna,
pa3paboTku MIPOTPaMMHOTO | YIpaBlIeHUS HaJIS)KHOCTBIO "
obecrieueHust nH(pOpMaMOHHOH 0€3011acHOCTHIO;
0COOCHHOCTH MPOILECCHOIO MoAXoaa K
YIIPABICHUIO [IPUKIAIHBIMU uc;
coBpemennble HWKT B mpoueccHoM
YIPaBICHUH; CUCTEMBl  YHPaBICHUS
KaueCcTBOM; KOHIIENITYaJIbHOE
MOZEINPOBAHUE MPOLIECCOB YIPABICHUS
3HaHUAMY; apXUTEKTYpy CHCTEM
YIOpaBJCHUS]  3HAHMUSAMH;  OHTOJIOTHHU
3HAHUH; MOZICUCTEMBI cbopa,
(¢wibTpanMy, HaKOIUICHWs, JOCTYyIa,




Kon 1 HanmeHoBaHue HWHaukaTopbl 10CTHKEHUS Pe3ynabTaThl 00yuyeHus (3HATH, yMeTh,
KOMIIETEHIIUU KOMITETeHIIMH BJIAJ1ETh)

TeHEpallly U PaclHpOCTPAHEHUS 3HAHUN
3 (OIIK-8)

YMetb:

BBIOMpATh METONOJIOTHIO U TEXHOJIOTHIO
MIPOEKTUPOBAHUS nH(pOPMAaMOHHBIX
cucTteM; OOOCHOBBIBAaTb aAPXUTEKTYPY
UC; ynpasnsats npoekramu VIC Ha Bcex
CTaVsIX KU3HEHHOTO LIMKJIA, OLCHUBATh
3 }EeKTHBHOCT, U KauecCTBO MPOEKTa;
NPUMEHSATH ~ COBPEMEHHBIE  METOJIbI
YIOpaBIEHUS NPOEKTAMH W CEpPBHCAMU
WC; wucnomp3oBaTh MHHOBAI[IOHHBIC
noaxonsl K mpoektupoBanuto UC;

NPUHUMATh peleHus o
nHpopMaTH3anMK  TpenupuATHii B
YCIIOBUSIX HEONpeIeIEHHOCTH;

MPOBOAUTDH PENHKUHUPUHT TPUKIIATHBIX
u WH(POPMATMOHHBIX TIPOIIECCOB;
00OCHOBBIBATh APXUTEKTYPY CHCTEMBI
HpaBHeHI/IH 3HAaHUAMHU

Y (OIIK-8)

Brnanets:

HABBIKAMU Y(PPEKTUBHOTO YIIPABICHUSI
pa3paboTKOH TPOTpaMMHBIX CPEACTB U
MPOEKTOB U PEIICHUS Pa3IMIHBIX
po¢eCCHOHANBHBIX 3a/1ad

B (OIIK-8)

B pesyinbrare 0cBO€HUST UCLUIUIMHBI MArUCTPAHT JOJIKEH:

— 3HATh: COBPEMEHHBIE HAyYHBIE MPEACTABICHUS O MHUPE U HAYyKE, METOHOJIOTHIO
HAyYHOTO HCCJIEAOBAHMS M DKCIEPTHO-aHATUTHYECKON paboThl; METOABl cOopa M 00pabOTKH
JTAHHBIX; OCOOCHHOCTH MPUMEHECHHS Pa3IMIHBIX TEOPETHKO-METOMOJOTUICCKUX KOHIIEMIUN C
HCITOJIb30BAaHUEM TEXHOJIOTHI MTPUKJIAHOTO aHATN3a JAHHBIX; OOIIKE MTpaBujia BEICHNUS HAyYHBIX
JIUCKYCCU;

— yMeTh: CHHTE3UPOBaTh HOBOE MpodeccroHaibHOe 3HaHUE Ha 0a3e MPUMEHEHUs
3HAHUW W aHAJUTUYECKUX HABBIKOB C MCIOJIb30BAHMEM TEXHOJOTHM MPUKIAAHOTO aHaIu3a
JTAHHBIX; WCTIOIB30BATh IMONYyYCHHBIC 3HAHWS M YMEHUS B MPO(HECCHOHAIBHON JESITeThHOCTH,
JIEJIOBOM KOMMYHHUKAITMM W MEXJIMYHOCTHOM OOINECHHWH, WCIIONh30BaTh HAaBBIKM HAyYHBIX
MCCJIEI0BAaHUM OOIIECTBEHHBIX MPOIECCOB M OTHOIIECHUM; pa3pabaThIBaTh MPOrpaMMy HAyUYHOTO
WCCJICIOBaHUsI, TPABUILHO O(GOPMIISITE H  TPEACTABIATH  PE3YJIbTaThl  HCCICIOBAHUM;
aHAJIM3UPOBATh U OIICHUBATh OOIIECTBEHHBIE MPOIECCHI; BBISBIATH HEOOXOUMYIO0 HH(POPMAIIUIO
W3 TEKCTOB pA3JWYHON TEMAaTUKHM M HAMPABICHHOCTHU, a TaKKe W3 MHBIX HCTOYHUKOB;
KCIIOJIb30BaTh UMEIOIINECS 3HAHUS 1T LEJIEH NPOBEICHUS HAyYHBIX JUCKYCCHI U Y4aCTHS B HUX;

— BJIaJleTh. TEPEIOBBIMH NPUEMAMH MOCTPOEHUS AHAJIUTUYECKOTO JHCKypca M
apryMEHTHUPOBAHHOIO TMPEACTABICHUS €ro PE3yJIbTaTOB; HAaBbIKAMU HAy4YHBIX MCCJIEIOBaHUMN
00111eCTBEHHBIX TTPOLIECCOB U OTHOIIIEHUM, METOaMu coopa 1 00pabOTKH JaHHBIX, B TOM YHCIIE C
MCITOJIb30BAaHUEM TEXHOJIOTHH MPUKIIATHOTO aHAIN3a JaHHBIX; YIITyOIEHHBIMH TEOPETUYECKUMU
3HAHUSMH U TTPAKTHYECKIMH HAaBBIKAMU OpPTraHU3allii HAyYHBIX HCCIIEIOBAHUI; CITOCOOHOCTHIO K
CaMOCTOSITEIIBHOMY OOYYEHHIO HOBBIM METOAAM HCCIEIOBaHHUSA, K M3MEHECHHUIO HAyYHOTO M
HAYYHO-TIPOM3BOJICTBEHHOTO TIPO(UIIs CBOCH MPOo(heCCHOHAIBHON EATEIhbHOCTH, K H3MCHCHHIO
COLIMOKYJIBTYPHBIX M COLMAJBHBIX YCJIOBUH JEITEIBHOCTH; HABBIKAMU HCIOJIb30BAHUS
MOJTyYEHHBIX 3HAHWHU IS (POPMYTHUPOBKH COOCTBEHHOW TO3UIIMH IO aKTyallbHBIM MpoOiieMam
0OIIECTBEHHBIX HAyK; MPUEMAMH B METOJIaMU BEACHHSI IUCKYCCUH TIO0 Mpo0ieMaM COBPEMEHHOM
HAayKH.



3. MECTO JUCIHUILIVMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

Hucnunnuna «IIporpamvupoBanne B R» sBisieTcst 00s13aTenbHON TUCITUTIINHON biioka
1 «/Iucummiannel (MOZynIH)» 00s3aTeNbHON YacTH 00pa3oBaTenbHON mporpaMmsl «IIpukmagHoi
aHanu3 naHHbix». Kom muctummuael o Yueonomy miany b1.0.05. Kypc uuraercst Bo BTopom
MozyIe, popma MpOMEXyTOUHON aTTECTAIlMU — HK3aMEH.

s ycrnemHoro OCBOGHMsI NAHHOW AMCHMIUIUHBI TPeOYyIOTCS 3HAHUA, NOJIY4YCHHBIE B
paMKax MpOXOXKAEeHUS 00yueHHs Ha ypoBHE OakanaBpuara/ CrielliaInTeTa.

3HaHMSA, YMEHHS U HAaBBIKM, IOJY4YEHHbIE NIPU OCBOCHMM JAaHHOW JAUCUUIUIMHBI,
IPUMEHSIOTCSI MaructpaHtamu B mporecce mnpoxoxaeHuss b2.0.01(Y) TexHonoruueckoi
(IPOEKTHO-TEXHONIOTUYECKOW)  MPAKTUKKM W BBIIOJHEHUS W 3alIUTHl  BBIIYCKHOMN
KBaJM(PHUKALIMOHHOHN pabOTHI.

4, OBBEM JUCIHHUITJIMHBI
OOmmast TPyI0eMKOCTh OCBOEHHUS JIUCIHUILIMHBI COCTaBiIsgeT 3 (TpH) 3aYCTHBIX CAMHUIIBI,
108 gacos.

Tabnuma 2
O0beM TMCUMILINHBI
Tunbl yueOHbIX 3aHATHI O0beM TUCHHILIMHBI
U CaMOCTOsITeIbHasi padoTa Bcero Moayab
1 2 3/4[5|/6[7]8]9]10

KonrakTHas  pabora  oOyyaomuxcs ¢ 28 28
npenoaaBaTeseM B cooTBeTcTBHH ¢ YII: i IR
Jlexrmu (JI) 14 - 14 - - -] -
Jlabopatopusle 3ansTus (JI3) 14 - 14 Sl-l- -l
CamocTtositesibHasi padora (CP) 71 - 71 -l -]
IpomexKyTOUHAS dopma JK3aMeH | - OK3aMeH -l - - -
arrecTaius yac. 9 - 9 S I S I I I I
Oomasn TPYAOEMKOCTh AUCHMILTAHBI 108/3 ) 108/3 oo
(uyac./3.e.)

5. COAEP/)KAHUE U CTPYKTYPA JUCIUIIJINHbI

ConepkaHrue TUCIUILUIMHBI COOTHOCUTCS C TUTAHHUPYEMBIMH pe3yJibTaTaMy OOydYeHUs 10
JUCITUIUIAHE: Yepe3 3aJiaud, POpMHUpPyeMbIe KOMIICTCHIIMA U MX KOMIIOHEHTHI (3HAHUS, YMEHUS,
HaBbIKK — fanee 3YB) mo cpencTBaM MHAUKATOPOB JTOCTHKEHUSI KOMITETEHITI B COOTBETCTBUHU C
Tabmuneit 3.

5.1 Conep:xanue IMCUMILIUHBI

Tabmuma 3
Coaep:xaHue TUCHHUILJIMHBI
Ne HaunmenoBanmne Coaep:xanue TeM Koapl Nuaukaropsl Koawi 3YB (B
n/n TeM (pa3/1eJioB) (pa3neJioB) KOMIIeTeHIH it KOMIIeTeH M i coot.c Tabmurieit 1)
(B coor.c Tabnuueit
D
1 Bsenenue R Kak a3k | YK-4 NA.YK-4.1. 3 (YK-4)
MIPOTrPaMMHUPOBAHHUSL. OIIK-1 NA.YK-4.2. VY (YK-4)
@DyHKIMOHATBHOE OIIK-2 NA.YK-4.3. B (VK-4)
nporpammupoBanue  vs. | OIIK-8 NA.YK-4.4. 3 (OIIK-1)
OOIl. 3nakomctBo ¢ R- NA.YK-4.5. VY (OIIK-1)
Studio. OCHOBHBIEC THIIBI N.VK-4.6. B (OIIK-1)
JMaHHBIX B R (num, int, N.0IIK-1.1. 3 (OIIK-2)
factor, char, bool, N.0IIK-1.2. V¥ (OIIK-2)
date&time). OcHOBHBIE N.0IIK-2.1. B (OIIK-2)
TUTIBI CTPYKTYp MaHHBIX NA.0OIK-2.2. 3 (OIIK-8)
(vector, data.frame, list). N.0IIK-2.3. VY (OIIK-8)
OcHOBHBIE THIIbI NJ.0IIK-2 4. B (OIIK-8)




Ne HaumenoBanue Conep:xkanue TeM Koawbl HNupuxaropbl Konwi 3YB (B
n/m | TeM (pa3nesioB) (pasnenoB) KOMIIeTeH I i KOMIIeTeHI Ui coot.c Tabnmueit 1)
(B coot.c Tabnuueit
1))

oubmmorek B R m mx WJ1.0IIK-8.1.

cTpykrypa. OObscHeHHE N1.0IIK-8.2.

MIPUHIIUIIOB NJ.OIIK-8.3.

BEKTOPH3ALINH.

bazoBbie Qynkumu B R.

Kak 3arpyxartb JaHHbBIC

Pa3HbBIX THIIOB M3 Pa3HBIX

HCTOYHUKOB.

Brinonnenue B R

MPOCTEUIINX ONepalui,

KOTOpBIE CITYIIATENN YKe

yMmeroT Ha si3bike Python

(ifelse, gsub, grepl mu

poy.)

OcHoBbI R Kak paborars ¢ Tunom | YK-4 NA.YK-4.1. 3 (YK-4)
nmanHeix  “data.frame”? | OIIK-1 NJ.YK-4.2. Y (VK-4)
Oo0paruenue k | OIIK-2 NJ.YK-4.3. B (YK-4)
nepeMeHHbIM U cTpokaM, | OIIK-8 NA.YK-4.4. 3 (OIIK-1)
WHICKCAITHSL. . YK-4.5. VY (OIIK-1)
@Ounprpanus,  BBIOOpKA NA.YK-4.6. B (OIIK-1)
TIepEeMEHHBIX. NA.OIK-1.1. 3 (OIIK-2)
[Ipeobpa3zoBanue NA.0IIK-1.2. VY (OIIK-2)
JIAaHHBIX, NA.0IIK-2.1. B (OIIK-2)
long2wide/wide2long: N.0IK-2.2. 3 (OIIK-8)
merge, rbind, cbind, WJ1.0IIK-2.3. VY (OIIK-8)
aggregate, dcast. NJ.0IIK-2.4. B (OIIK-8)
[IpakTuka 0ObEeAMHEHUH NJ.OIIK-8.1.

u mpeoOpa3oBaHus NJ.OIIK-8.2.
narapeiiMoB. NJI.0OIIK-8.3.
[ToBTrOopenue

IIPOUIEHHOTO Ha

MPEABIIYIIEM  3aHATHU

BMecCTe c HOBBIM

MaTtepruaioM

(pumpTpanus u

mpeobpa3oBaHue

MEPEMEHHBIX C MOMOIIBIO

¢byunxumit ifelse, gsub wu

pod. ).

bubnuoreka OOBscHEHUE oomreit | YK-4 NI.YK-4.1. 3 (YK-4)

Dplyr joruku pabotel B atoi | OIIK-1 NA.YK-4.2. Y (YK-4)
OuOIMOTEeKH. OIIK-2 NI.YK-4.3. B (VK-4)
IToBTOpenue craporo | OIIK-8 NA.VK-4.4. 3 (OIIK-1)
Marepuana Ha dplyr. . YK-4.5. VY (OIIK-1)
OCHOBBI  BHU3yaJIU3aLUH NA.YK-4.6. B (OIIK-1)
JaHHBIX B ggplot2 NA.OIIK-1.1. 3 (OIIK-2)

N.OIIK-1.2. VY (OIIK-2)
NJ.OTIK-2.1. B (OIIK-2)
NJ.0TIK-2.2. 3 (OIIK-8)
NJ.0TIK-2.3. VY (OIIK-8)
NJ.0TIK-2.4. B (OI1K-8)
NJ.OTIK-8.1.
NJ.OIIK-8.2.
NJ.OIIK-8.3.

Data.table [IpeumymectBa YK-4 NA.YK-4.1. 3 (YK-4)
data.table. Ocuosusbie | OIIK-1 UA.YK-4.2. Y (VK-4)
npuHIUnbl  padorer  u | OIIK-2 UA.YK-4.3. B (VK-4)
crierduueckne OIIK-8 NA.YK-4.4. 3 (OIIK-1)
OIIEePaTOPHI data.table. N.YK-4.5. Y (OIIK-1)




Ne HaumenoBanue Conep:xkanue TeM Koawbl HNupuxaropbl Konwi 3YB (B
n/m | TeM (pa3nesioB) (pasnenoB) KOMIIeTEeHIU i KOMIeTeHIUii coot.c Tabmumeit 1)
(B coot.c Tabnmureit
)
IToBTOpeHue N1.YK-4.6. B (OIIK-1)
MIPEBIAYIIEro MaTepuana NA.OIK-1.1. 3 (OIIK-2)
Ha 6aze 3TOH N.OIIK-1.2. VY (OIIK-2)
OubIHoTEKH. NJ.0IIK-2.1. B (OIIK-2)
NJ.0IIK-2.2. 3 (OIIK-8)
NJ.0IIK-2.3. VY (OIIK-8)
NJ.0IIK-2 4. B (OIIK-8)
N.OIIK-8.1.
N.OIIK-8.2.
NJ.OIIK-8.3.
5 Huxnsl, IToBTopenue marepuana | YK-4 NA.YK-4.1. 3 (YK-4)
crierugurka o data.table. | OIIK-1 N.VK-4.2. YV (VK-4)
apply family OO0psacuenus nukioB B R | OITK-2 N.VK-4.3. B (YK-4)
(mpenmomnaraeTcs, gto | OITK-8 N.VK-4.4. 3 (OIIK-1)
CIIyIIaTeNH y)Ke 3HAIOT O NJ.YK-4.5. VY (OIIK-1)
HUX I[IOclIe Kypca 10 NJ.YK-4.6. B (OIIK-1)
Python). Pabota c W.0IK-1.1. 3 (OIIK-2)
pasHbpIMH THUIamu  apply NA.OIK-1.2. VY (OIIK-2)
family. = BBemenue B NA.OIK-2.1. B (OIIK-2)
pabory c¢ mucramu B R WJ.0IK-2.2. 3 (OIIK-8)
(wutrocTpanus  paboOTHI NA.0IIK-2.3. VY (OIIK-8)
tuna apply family - NA.0IIK-2.4. B (OIIK-8)
lapply) NA.OIK-8.1.
NJ.OIIK-8.2.
NJ.OIIK-8.3.
6 Metons! OCHOBHBIE metonsl | YK-4 WU.YK-4.1. 3 (YK-4)
KJIacTepu3aluu knactepuzammn - U ux | OIIK-1 NJ.YK-4.2. YV (VK-4)
" npumenenne B R: K- | OIIK-2 NA.YK-4.3. B (VK-4)
KJIacTepu3alus Means, Mean-Shift, | OITK-8 N.VK-4.4. 3 (OIIK-1)
B R DBSCAN. NA.YK-4.5. VY (OIIK-1)
N.YK-4.6. B (OIIK-1)
NJ.OIIK-1.1. 3 (OIIK-2)
N.0IK-1.2. VY (OIIK-2)
N.0OIK-2.1. B (OIIK-2)
N.0IK-2.2. 3 (OIIK-8)
N.OIIK-2.3. VY (OIIK-8)
N.0OIIK-2.4. B (OIIK-8)
N.OIIK-8.1.
NJI.OTIK-8.2.
NJ.OTIK-8.3.
5.2 CTpyKTYypa AUCHUNIMHBI
Tabnuma 4
CTpyKkTypa AUCHHUILIHHBI
Ne ni/m HaumeHoBaHnue Tem O0beM TMCUMIJIMHBI, YaC. ®opma
(pa3neJioB) Bcero KontakrHasn padora | CP TeKylIero
o0yuaromuxcsi c KOHTPOJIA
npemnosaBarejieM 1o ycneBaeMocTH
THIIAM Y4eOHBIX MPOMEKYTOTHOI
3aHATHH B aTTecTallMu
coorBeTcTBHH ¢ YII
a |
Ounasn hopma odyuenusn
Tema 1 Bgenenune 17 4 2 11 113
Tema 2 OcHoBbl R 18 2 4 12 113
Tema 3 bubnanoreka Dplyr 16 2 2 12 113
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Ne ni/m HaumeHnoBanue tem O0beM IMCUMIJIMHBI, YaC. dopma

(pa3aenoB) Bcero KonraktHas padora | CP TeKyLero
o0yuaromuxcst c KOHTPOJISI
npemnosaBarejieM Mo yCHeBaeMoOCTH ,
THIIAM Y4eOHBIX MPOMEKYTOYHOI
3aHATHI B arrecTanuu
coorBercTBMU ¢ YII
a | 3
Ounasn ¢hopma odyuenusn

Tema 4 Data.table 16 ) ) D 3

Tema 5 Huxoer, crienduxka apply family 16 2 2 12 113

Tema 6 Mertonpl KilacTepu3alu u 16 5 5 D m

Kyacrepusaius B R
IIpoMesKyTOUHAS ATTECTANMSA 9 - - - OK3aMeH
Bcero: 108/3 14 14 71 9

*[Ipumeuanue: popmel mexyuje2co KOHMpPOs ycnesaeMocmu: npakmudecxkoe 3adanue (113).

6. VYAEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJbHOM PABOTHI
OBYYAIOIIUXCH 11O JUCHUITVIMHE

6.1 O0mMe moJIoKEeHNS

3HaHUS M HaBBIKM, IOJIY4YEHHbIE B pe3yjibTaTe JEKUUM M J1a0OpaTOpHBIX 3aHITHH,
3aKPEIUISIIOTCS U Pa3BUBAIOTCS B pe3yJIbTaTe IIOBTOPEHUS MaTepuaia, yCBOCHHOIO B ay IUTOPUH,
IyT€M YTeHHs TEKCTOB M HCCIIEJOBATEIbCKOM JUTEepaTypbl (W3 CHUCKOB OCHOBHOW U
JIOTIOJIHUTEIbHON JIUTEPATYPhl) U UX aHATIU3A.

CamocrostenbHas paloTa sBIseTCs BaXKHEWIIEW 4YacThl0 Ipolecca  BBICLIETO
oOpazoBanus. Ee ciiegyeT 0co3HaHHO OpraHU30BaTh, BHIACIUB JJIS 3TOT0 HEOOXOMMOE BpeMs U
COOTBETCTBEHHBIM 00pa3oM OpraHu3oBaB pabouee MPOCTPAaHCTBO. BakHeHmum sneMeHToM
CaMOCTOSITEIIEHON pabOThI SBISETCS MPOpPabOTKa MaTepUATIOB MPOMICHNINX 3aHATUH (aHAIH3
KOHCIIEKTOB, UTEHME pPEKOMEHJOBAaHHOM JIMTEpaTypbl) M TMOATOTOBKA K  CJEXYHOIUM
JeKIHSIM/Ta00paTOPHBIM  3aHATHAM. JluTeparypy, peKOMEHJOBaHHYIO B MporpamMme Kypca,
ClIelyeT, 1O BO3MOXHOCTH, YHUTaTb B TEUEHUE BCErO0 CEMECTpa, KOHLEHTPUPYACH Ha
00yCIJIOBJIEHHBIX [TPOrPaMMOM Kypca TeMax.

CylecTBEHHYI0 4YacThb CaMOCTOSTEIbHOM pabOThl MarucTpaHTa IpeJCTaBIsAeT
CaMOCTOSITEJIbHOE HM3Y4YEHHE BCIIOMOTaTENbHBIX Y4EOHO-METOANUECKUX W3AaHUMN, JIEKIIMOHHBIX
KOHCIIEKTOB, MHTEpHET-pecypcoB M mp. [loaroroBka k 1aGOpaTOpHBIM 3aHATHSIM, TEKyLIleH u
NPOMEXYTOUYHOW AaTTeCTallid IO JUCHUIUIMHE TakXKe SBISeTCS BaXHOW (GopMoii paboThI
maructpanTa. CamocrosTenbHas pabdoTa MOXKET BECTHUCh KaK HMHIUBUAYAIbHO, TaK WU IpHU
COZICVCTBUY IIPENOJABATEIIS.

6.2 PexkomMeHIanUM 1O pacnpelejeHHI0 Y4eOHOT0 BpPeMEeHH M0 BHIAM
CaMOCTOSITEJIbHOM padoThl U pa3aejaM JUCUUILIIHMHBI

Tema 1. BBenenmne:

1.1. M3yueHuwe BOMPOCOB, MPEJICTABICHHBIX B CHOUCKE TeM Jekiui. IloBropeHue
M3Y4YEHHOTO Ha MPEABIAYIINX JEKIUIX MaTepuaa mpyu MOATOTOBKE K MOCIEIYIONUM JISKIUSIM —
5 yacos.

1.2. TlomroroBka K J1aOOpaTOpHBIM 3aHSATHUSAM 1O  MPEAJIOKEHHBIM  TEMaMm,
CaMOCTOSITENIbHOE M3yUYeHHEe PEKOMEHIIOBAaHHOM TUTEpaTyphl, TOBTOPEHUE MaTepHaa JIESKIHH —
6 yacos. Utoro: 11 yacos.

Tema 2. OcuoBbl R:
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2.1. N3ydeHwe BOMPOCOB, MPEICTABICHHBIX B CHOUCKE TeM Jekuui. IloBropeHue
M3Y4YEHHOT0 Ha MPEeAbIAYIIUX JEKIUIX MaTepuaia Ipyu MOArOTOBKE K MOCIEIYIOIUM JIEKIUSIM —
6 Jacos.

2.2. TlomrotoBka K JIaDOpaTOpPHBIM 3aHATUSM TIO TPEIOKCHHBIM  TeMaM,
CaMOCTOSITEJIbHOE M3yUYeHHE PEKOMEHIOBaHHOM JTUTEepaTyphbl, IOBTOPEHHE MaTepHala JIeKIHH —
6 yacoB. HUtoro: 12 yacos.

Tema 3. bubanorexa Dplyr:

3.1. W3yueHue BONPOCOB, MPEJACTABICHHBIX B CHHCKe TeM Jekiuuil. [loBTopenue
M3YyYEHHOI0 Ha NPEeAbIAYLINX JEKIHAX MaTepuaa Mpy MOArOTOBKE K MOCIEAYIOIUM JIEKIUAM —
6 yacos.

3.2. IlomroroBka K Ja0OpaTOpHbIM 3aHATHSAM 10  HPEIJIOKEHHBIM  TEMaw,
CaMOCTOSITEJIbHOE M3yYeHHE PEKOMEHIOBAHHOM JIMTEpaTyphl, IOBTOPEHUE MaTepHaa JIEKIHH —
6 yacos. Utoro: 12 yacos.

Tema 4. Data.table:

4.1. H3ydyenue BONPOCOB, NPEACTABICHHBIX B CHUCKe TeMm Jiekuuidl. [loBropenue
M3Y4YEHHOT0 Ha MPEAbIAYIIUX JEKIUIX MaTepuaia MIpy MOArOTOBKE K MOCIEIYIOIUM JISKIUSIM —
6 yacos.

4.2. IloaroroBka K Ja0OpaTOpPHBIM 3aHATUSIM TI0 MPEUIOKEHHBIM  TeMaw,
CaMOCTOSITEJIbHOE M3yUYeHHE PEKOMEHIOBaHHOM JIUTEpaTyphl, IOBTOPEHUE MaTepHala JIKIHA —
6 yacos. Utoro: 12 yacos.

Tema 5. llukasl, cnennguka apply family:

5.1. W3yuyeHue BONPOCOB, MPEJACTABICHHBIX B CHHCKe TeM Jekiuuil. [loBTopenue
M3y4YEHHOr0 Ha MpeAbIAYIIUX JEKIUSIX MaTepuaia Ipy NOArOTOBKE K MOCIEIYOIUM JIEKIUSIM —
6 Jacos.

5.2. TlomroroBka Kk 1a0OpaTOpHBIM 3aHATHSIM 1O TPEIJIOKEHHBIM  TeMaw,
CaMOCTOSITEIPHOE M3YUeHNE PEKOMEHIOBAHHOM JINTEpaTyphl, MOBTOPEHNE MaTepHayia JEKIIHH —
6 yacos. HUtoro: 12 yacos.

Tema 6. MeToasbl KiacTepu3anum 1 Kiaacrepuzanus B R:

6.1. M3yueHune BONpPOCOB, MPEIACTABICHHBIX B CHHCKe TeM Jekuuil. [loBTropenne
M3Y4YEHHOT0 Ha MPEeAbIAYIIUX JEKIUIX Marepuaia Ipy NOArOTOBKE K MOCIEAYIOIIUM JIEKIUSAM —
6 Jacos.

6.2. IlomrotoBka Kk 1a0OpPaTOpHBIM 3aHATHSIM 1O TPEIJIOKEHHBIM  TeMaw,
CaMOCTOSITEIPHOE M3YUeHHE PEKOMEHIOBAHHOM JINTEpaTyphl, MOBTOPEHHUE MaTepHaia JEKIMH —
6 yacoB. HUtoro: 12 yacos.

6.3 [lepeyeHb OCHOBHBIX BONMPOCOB M0 M3Y4YaeMbIM TeMaM JUIS CAMOCTOSITEIbHOI PadoThI
00y4YaIUXCs M0 TUCHUILINHE

BOHpOCI)I JJIA CaMOCTOSTSILHOM IIOATOTOBKH ITO TEMAaM AUMCHUIIIIMHBI:

1. OcHoBHbIe THITBI OUONIHOTEK B R 11 ux cTpyKTypa.

2. Brimonuenne B R npocremmx onepanuii, KOTOPbIE CIYIIATEIN YK€ YMEIT Ha
s3pike Python (ifelse, gsub, grepl u mpou.)

3. [IpakTuka oObenMHEHMI U TpeoOpazoBanus natadperiMoB.

4. Qunbrpanys 1 mpeodpazoBaHue MEPEeMEHHBIX ¢ MOMOIIbI0 pyHKIuH ifelse, gsub u
pou..

S. OCHOBBI BU3yaNnu3aIlK JaHHBIX B ggplot2

6. [Ipeumymiectna data.table.

7. Pabota ¢ pa3abivu Tunamu apply family.
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8. OcHOBHBIE METOJIBI KJTacTepu3aIuu U ux npuMmeHenune B R: K-Means, Mean-Shift,
DBSCAN.

6.4 IlepeyeHb JTUTEPATYPHI AJIsI CAMOCTOATEIbHONH PadoThl 00yUYaKOIIErocs:

1. BBenenue B craructuyeckoe oOydeHue ¢ nmpuMepamu Ha si3bike R:IIpakrudeckoe
nocobwue / JI.I'apet u np.-M.:JIMK IIpecc,2017.-456 c.(I)

2. C6op mammpix B Marepuere Ha s3bike R:lIpaktuyeckoe pykoBOACTBO /
H.A. Xpamos-M.:/IMK IIpecc,2017.-280 c.

3. bormanos, E. II. HMuTemnexryanbHbI aHaMW3 JaHHBIX | MPAKTHKYyM IS
maructpanToB Hanpasienust 09.04.03 «IIpuknagnas wuHpopmaTtukay npoduiIb MOATOTOBKU
«MHpopMaLIOHHBIE CUCTEMBI U TEXHOJIOTUHU KopriopatuBHoro ynpasienus» / E. I1. bornanos. -
Bonrorpazn : ®I'6OY BO Bonrorpaackuii ['AY, 2019. - 112 c. - Teker : snekrponnsiid. - URL:
https://znanium.com/catalog/product/1087885 . — Pexxum mocTyma: mo moanmcke.

4. Bapckuii, A. b. [InanupoBanue BUpTyaabHBIX BbIYUCIEHUH : yue0. mocodue / A.b.
bapckuit. — M. : U] «®OPYM» : UHDPA-M, 2018. — 200 c¢. — (Bricmiee o6pa3oBaHue). —
www.dx.doi.org/10.12737/19901. - ISBN 978-5-8199-0655-2. - Texkcr : snekrponHsiii. - URL:
https://znanium.com/catalog/product/966062 . — Pesxum goctyna: 1o noamnucke.

S. CrarucTuueckuii  aHalu3  J@HHBIX, MOJEIUPOBAHME U  HCCIIEAOBaHME
BEPOSTHOCTHBIX 3akoHOMepHOcTel. Kommmeiotepusiii monxon/Jlememkob.1O., JlememkoC.b.,
[TocroanoBC.H. u ap. - HoBocubupck : HI'TY, 2011. - 888 c¢.: ISBN 978-5-7782-1590-0. - Tekct
: anextpoHHbld. - URL: https://znanium.com/catalog/product/548140 . — Pexxum moctyma: mo
HOJIIIMCKE.

6.5 IlepeyeHb yueOHO-METOIMYECKOT0 00ecedeH s IJisl CAMOCTOATEILHOMH padoThI

Jins  obecnieyeHHss CaMOCTOSTEIbHOM pPabOThl  MaruCTPaHTOB IO  JUCLUIUIMHE
«IIporpammupoBanne B R» pazpaborano yueOHO-MeTOnMYECKOE 0OECIICUCHIE B COCTABE:!

1. KonTpoasHbIe 3a1aHust TSl TOATOTOBKH K TIPOIIEypaM TEKyIIero KoHTposs (1. 7.2
PaGoueit nmporpammst).

2. TunoBsle 3aaHUs 1JIs1 TOATOTOBKH K MTPOMEKYTOUHOM artecTaruu (1. 7.4 Paboueit
IIPOrPaMMBbI).

3. PexomenyeMbple OCHOBHAs, TOMOJHUTEIbHAS TUTEparypa, MHTepHeT-pecypchl u
cIpaBo4HbIE cucTeMsl (11. 8, 9 Paboueil mporpamMmsl).

4, Pabouas mporpaMmma AUCITUIUTMHBI pa3MelieHa B 3JIEKTPOHHOW MH(POPMAIMOHHO-

o0pa3oBaTelbHON Cpefe YHUBEPCUTETa Ha 3JIEKTPOHHOM Y4eOHO-METOJHMUYECKOM pecypce
AHOOBO «EYCII6» — o6pa3oBarensHom noptaie LMS Sakai — Sakai@EU.

7. ®OHJ] OUEHOYHBIX CPEJCTB JIJIs1 IPOBEJEHUS TEKYLIEN U
IMMPOMEKYTOYHOM ATTECTAIIAN OBYYAIOIIMXCS MO JACIHUATLIAHE

7.1 Tloka3aTeyin, KPpUTEPUH U OLIECHUBAHUE KOMIIETEHIIMII U MHIUKATOPOB UX JOCTHKEHHS
B Mpollecce TeKyllel aTrecTaun

Wudopmanus 0 copepkaHiy U MPOIEAYPe TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH, METOTUKE
OLCHUBAHUA 3HaHHﬁ, YMCHI/Ifl 1 HABBIKOB 06yl1a101uer0051 B XOA€ TCKYIIETO KOHTPOJIA AOBOAATCH
HayYHO-TIEIaTOTUIECKIMH PA0OTHUKAMH YHHBEPCHUTETA JI0 CBEACHUS OOYYaIOLIerocs Ha MEPBOM
3aHATHUU 110 I[aHHDfI JUCHUITIINHE.

Tekymuii KOHTPOJIb TpPEIyCMaTpUBAeT TOATOTOBKY MAruCTPaHTOB K  KaXIOMY
1a0b0pPaTOPHOMY 3aHSITHIO, TIOATOTOBKY MPAKTHYECKUX 3a/IaHUH, aKTUBHOE CITYIIIAHHUE HA JICKITHSIX.
MarucTtpaHT JOKEH IMPHCYTCTBOBATH HAa 3aHATHIX, OTBEYaTh Ha TOCTABICHHBIC BOMPOCHI,
MOKAa3bIBasi, YTO MPOUYUTAI pa3dHpaeMylo JUTEPaTypy, MPEACTABIATh COAEPIKATEIbHBIE PETUTUKU
o 00CY’K/Ta€MBbIM BOTIPOCAM.
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Texkyuii KOHTPOJIb TPOBOAUTCS B (GoOpME OLIEHHWBAHUS Y4YacTHsl MAarucTPaHTOB B

MPOXOISALINX

JUCITYTaX,

OLICHUBAaHUA

BBIITOJTHCHHBIX

MPAaKTUYECKUX

JEMOHCTPUPYIOIINX CTENIEHb 3HAKOMCTBA C JOMOJHUTEIBHOMN JINTEPATYPO.

3aJaHNH,

Tabmuua 5

IMoka3zaresnn, KpUTEpPUM U OLlEHUBAHNE KOMIIETEHIINH M HHANKATOPOB UX
JAOCTHKEHHSI B Npollecce TeKYyIlel arTecTaluu

HaunmeHnoBanmne Tem Koapb1 HMuaukaropsl Konw1 3YB (s ®opmbl Pe3yabrarsl
(pa3neJsioB) KOMIIeTeH Uil KOMIeTeH Mt coom. ¢ TeKyLero TeKyLero
Tabnuyeri 1) KOHTPOJISI KOHTPOJIsI
yCIeBaeMOCTH
Beenenue YK-4 NA.YK-4.1. 3 (YK-4) [IpakTruyeckoe 3a4TEeHO/
OIIK-1 NJ.YK-4.2. VY (YK-4) 3amanue | HE 3a4TE€HO
OIIK-2 NA.YK-4.3. B (VK-4)
OIIK-8 NA.VK-4.4. 3 (OIIK-1)
NA.YK-4.5. VY (OIIK-1)
NA.YK-4.6. B (OIIK-1)
NA.0IIK-1.1. 3 (OIIK-2)
NA.0IIK-1.2. VY (OIIK-2)
NA.0OIK-2.1. B (OIIK-2)
N.0IK-2.2. 3 (OIIK-8)
NJ.0OIIK-2.3. VY (OIIK-8)
N.0IIK-2 4. B (OIIK-8)
N.0IIK-8.1.
NJ.0IIK-8.2.
N.0IIK-8.3.
OcnoBsl R YK-4 NA.VK-4.1. 3 (YK-4) [Ipaktuueckoe 3a4TeHO/
OIlIK-1 NA.YK-4.2. VY (YK-4) 3agaHue 2 HE 3a4TE€HO
OIIK-2 NA.YK-4.3. B (YK-4)
OIIK-8 NA.VK-4.4. 3 (OIIK-1)
NA.VK-4.5. VY (OIIK-1)
NA.YK-4.6. B (OIIK-1)
NA.OIK-1.1. 3 (OIIK-2)
NA.OIIK-1.2. VY (OIIK-2)
N.0IIK-2.1. B (OIIK-2)
N.0IIK-2.2. 3 (OIIK-8)
N.0IIK-2.3. Y (OIIK-8)
NI.0IIK-2.4. B (OIIK-8)
NI.0IIK-8.1.
N.0IIK-8.2.
NA.0IIK-8.3.
Bubnnoreka Dplyr YK-4 NA.YK-4.1. 3 (YK-4) IIpakTnyeckoe 3auTeHo/
OIIK-1 NA.VYK-4.2. Y (YK-4) 3ananue 3 HE 3a4TE€HO
OIIK-2 NA.YK-4.3. B (YK-4)
OIIK-8 NA.YK-4.4. 3 (OIIK-1)
NA.YK-4.5. VY (OIIK-1)
NA.YK-4.6. B (OIIK-1)
N.0IIK-1.1. 3 (OIIK-2)
N.0IIK-1.2. V (OIIK-2)
NA.0IIK-2.1. B (OIIK-2)
NA.0IIK-2.2. 3 (OIIK-8)
NI.0IIK-2.3. VY (OIIK-8)
NA.0I1K-2 4. B (OIIK-8)
NA.0IIK-8.1.
NI.0IIK-8.2.
NJ.OIIK-8.3.
Data.table YVK-4 N.VK-4.1. 3 (YK-4) [IpakTrgeckoe 3a4TeHO/
OIIK-1 N.VK-4.2. vV (YK-4) 3amanue 4 HE 3a4TECHO
OIIK-2 NA.YK-4.3. B (YK-4)
OIIK-8 NA.YK-4.4. 3 (OIIK-1)
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HaumenoBanue Tem Koawb! HNnaukaropsl Koaw1 3YB (s ®opmbl Pe3yabrarbl
(pa3neJioB) KOMITeTeHIU I KOMIeTeHI il coom. ¢ TeKyLero TeKyLero
Tabnuyeri 1) KOHTPOJISI KOHTPOJIsI
yCIeBaeMoCTH
NJ.YK-4.5. VY (OIIK-1)
NJ.YK-4.6. B (OIIK-1)

WUJ.OMK-1.1. | 3 (OIIK-2)
WUJ.OMK-1.2. |V (OIIK-2)
WJ.OMK-2.1. | B (OIK-2)
WUJ.OMK-2.2. | 3 (OIIK-8)
WUJ.OMK-2.3. |V (OIIK-8)
WJ.OMK-2.4. | B (OIIK-8)

NJ.OTIK-8.1.
NJI.OTIK-8.2.
NJ.OTIK-8.3.
uxel, crienmgrka YVK-4 N.VK-4.1. 3 (YK-4) [IpakTrgeckoe 3a4TeHO/
apply family OIIK-1 NJ.YK-4.2. VY (YK-4) 3a71aHue 5 HE 3a4TE€HO
OIIK-2 . YK-4.3. B (YK-4)
OIIK-8 NJ.YK-4.4. 3 (OIIK-1)
NA.YK-4.5. VY (OIIK-1)
NA.YK-4.6. B (OIIK-1)
NA.OIIK-1.1. 3 (OIIK-2)
N.0OIK-1.2. VY (OIIK-2)
NA.0OIK-2.1. B (OIIK-2)
N.0IK-2.2. 3 (OIIK-8)
NJ.0TIK-2.3. VY (OIIK-8)
NJ.0TIK-2.4. B (OIIK-8)
NJ.OTIK-8.1.
NJ.OTIK-8.2.
NJ.OIIK-8.3.
Mertobt YK-4 NA.YK-4.1. 3 (YK-4) [IpakTruyeckoe 3a4TEeHO/
KJIACTepU3aluU U OIIK-1 NA.VK-4.2. Y (YK-4) 3aanue 6 HE 3a4TE€HO
KkJjactepuszanus B R OIIK-2 NA.YK-4.3. B (YK-4)
OIIK-8 NA.YK-4.4. 3 (OIIK-1)
NA.YK-4.5. VY (OIIK-1)
NA.YK-4.6. B (OIIK-1)

WJOMK-1.1. | 3 (OIIK-2)
WUJOMK-1.2. |V (OIIK-2)
WUJ.OMK-2.1. | B (OIIK-2)
WUJ.OIK-2.2. | 3 (OIIK-8)
WJ.OMK-2.3. |V (OIIK-8)
WJ.OMK-2.4. | B (OIIK-8)
VIJ1.OTIK-8.1.
VI/1.OTIK-8.2.
VJ1.OTIK-8.3.

Tabmuna 6
Kpurtepum oneHnBanus

DopMBbI TEKYIIEr0 KOHTPOJIS
ycreBaeMocTH

KpuTtepnn onenuBanusi

IIpaxTuyeckoe 3amaHue

MArvCTpaHT BBINONHSCT 3aJaHWe YaCTHYHO WM C  CYIIECTBCHHBIMU
HezioueTaMi (HEKOPPEKTHO C(HOPMYIMPOBAH HCCIICMOBATEIBCKUIA BOMIPOC, HE
ONpejieJIeHbl  OCHOBHBIE  AQreHTHl, HEKOPPEKTHO  BBIOpAHBI  METOJBI
UCCAeNOBaHUs, TPeOOBaHMSA K  CONEPIKAHMIO, CTPYKTYpE,  JIOTHKE,
apryMeHTanuu, 0(h)OPMJICHHUIO HE BBIMOJHEHBI) — HE 3a4TEHO,

IMMOJIHOC U MPAaBUJILHOEC BBIMNOJIHCHUC 3aJaHUs B COOTBETCTBUU C TPEGOBaHI/IHMI/I
K COIEpKaHWIO, CTPYKTYpe, JIOTHKE, apryMeHTaluu, O(MOPMIIEHHIO C
BO3MOXHBIM HEOOJNBIIMM KOJIMYECTBOM MOTPEIIHOCTEH (HAMPUMED, ILJI0XO
BBIJICP)KAHHASL CTPYKTypa TEKCTa, HEMOCTATOYHAS apryMEHTAIHs OTAEbHBIX
TE3HCOB) — 3a4TCHO
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7.2 KoHTpOJbHBIE 32 JaHUA 1JIs1 TEKYIIell aTTecTaluu

IIpuMepHbI MaTepuas NPAKTHYECKUX 3aJaHUM:

Tema 1. Beenenne.

IIpakTryeckoe 3aganue 1:

* YcranoButh R-Studio

*  YCTaHOBUTH U 3arpy3UTh Pl OMOINOTEK

* OxapaxkTepu30BaTh TUIIbI JAHHBIX B MPEIJIOKEHHOM /1aTaceTe

* IIpousBectu npocreiinine npeoOpa3zoBaHus ¢ JAHHBIMU.

Tema 2. OcHoBbl R.

IIpakTryeckoe 3ajanue 2: *

Co3znathk HOBBII J1aTacer

* OObenuHUTH JBa JlaTaceTa

* l3menuth TuN natadpeiima ¢ long2wide na wide2long.

Tema 3. bubanorexa Dplyr.

ITpakTrueckoe 3a1anue 3:

* BriOparb HyKHbIE CTPOKH 110 33JJaHHOMY YCJIOBHUIO

* Co3narh HOBYIO KOJIOHKY IO 33JJaHHOMY YCJIOBHIO

* Paccuurath cpeanee Ui pa3IMuHbIX KaTETOPUI B TaHHBIX

[Ipumep: B maHHBIX ecThb WH(pOpManus Mo 3-M yHUBEpcHTEeTaM. Bam mpeacTouT
paccuuTarh CpelHUe OLIEHKH U KOJIMYeCTBO CTYAEHTOB i Kaxkaoro BY3a.

*  Busyanusupoarh nojly4eHHbIEC PE3YIbTATHI.

Tema 4 Data.table

[Ipaktuueckoe 3ajmanue 4: IIpousBectu Te xe aeicTBusi, uro U B Pazgene 3, HO mpu
MOMOIIY Apyroi 6ubamnorexku B R.

Tema 5. llnkabl, cieunguka apply family.

IIpakTryeckoe 3ajaHue 5.

* Hanwucars cOOCTBEHHBIN ITUKII, KOTOPBIH OMpeessieT YeTHhIE M HEYETHBIE Yncia

* IIpumenuts QpyHKIMIO U3 cemeiicTBa apply ans npeobpazoBaHUs TaHHBIX

* Ilpumenuts ¢pyHkuuto lapply mms npeobpazoBanus faHHBIX TUNA list.

Tema 6. MeToab! KJaacTepu3anum U kjaacrepuzanus B R.

[IpakTuyeckoe 3aganue 6.

* BrimomHUTE OCHOBHBIC BHJIBI KJIACTEPU3AIUMKA HAa y4eOHOM Jaracere.

7.3 Tloka3aTein, KPpUTEPUH M OLIEHUBAHHE KOMIIETEHIMI H HHINKATOPOB UX J0CTUKEHHUS
B IIpoLecce NPOMeEKYTOYHOM aTTecTaluu

®opMa NPOMEKYTOYHOM ATTECTALIMM — 3JK3aMEH, BBICTABISIEMBI HAa OCHOBE
(UHATBHOTO MPOEKTA.

Ilepen 3x3aMEHOM NMPOBOAUTCS KOHCYJBTALMS, HA KOTOPOW IPEIOIaBareab OTBEYaeT Ha
BOIIPOCBI MaruCTPaHTOB.

B pesynprate NpoOMEKYyTOYHOTO KOHTPOJS 3HAHWM CTYIEHTHI IOIY4YaroT OLEHKY IO
JUCLHUIIINHE.

TaGmuna 7
Iloka3aTesin, KpUTEPUH U OLIECHUBAHME KOMIETEHIHIi U HHIMKATOPOB UX
JTOCTHKEHHSI B ITPoIlecce MPOMEKYTOYHOI aTTecTallnu

®opma Konapb! HWnaukaropsl Koas1 3YB Kpurepuu onennBanus Ounenka
TMPOMEKYTOUHOI KOMIIETeH KOMIeTeH Mt (6 coom. ¢
aTTrecTalun/BUg nmit (6 coom. ¢ Tabnuyeri 1)
NMPOMeKYTOYHOM Tabnuyeri 1)
aTTecTalMU
JK3aMeH / YK-4 NI.YK-4.1. 3 (YK-4) Maructpaut  aeMoHCTpupyeT | OTIu4IHO
MIPOEKT OIIK-1 NI.YK-4.2. VY (VK-4) MOJIHYI0 CaMOCTOSITENTLHOCTh B
OIIK-2 NJ.YK-4.3. B (VK-4) noabope (hakTUUeCcKOro
OIIK-8 NIA.YK-4.4. 3 (OIIK-1) MaTepuaiga U aHAIUTUYECKOE
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®opma
NPOMEKYTOYHOM
aTTeCTAIIMH/BH/T
NPOMEKYTOYHOMI
aTTecTAllMH

Koapl
KOMIIETeH
A

HWnaukaropsl
KOMIeTeH Mt
(6 coom. ¢
Tabruyeri 1)

Koani 3YB
(6 coom. ¢
Tabnuyeri 1)

Kpurepuu onennBanus

Onenka

W] VK-4.5.

WJ.YK-4.6.

WJI.OTIK-1.1.
WJ1.OTIK-1.2.
WJI.OTIK-2.1.
WJ1.OTIK-2.2.
WJ1.0TIK-2.3.
WJ1.0TIK-2.4.
WJI.OTIK-8.1.
WJ1.OTIK-8.2.
WJ1.0TTK-8.3.

V (OTIK-1)
B (OITK-1)
3 (OIIK-2)
V (OIIK-2)
B (OITK-2)
3 (OIIK-8)
VY (OIIK-8)
B (OITK-8)

OTHOIIEHHH K HEMY, YyMEHHE
paccmarpuBarh  NPUMEPHl U
(akTel BO B3aUMOCBS3H U
B3aMMOO0OYCIIOBIIEHHOCTH,
oTOupaTh HaunOoee
CYIIECTBEHHBIE U3 HHX; a TaKkKe
MOKa3bIBaET rpaMOTHOE
HCTIONIb30BaHKE METO/IOB
OTUCAHUS U Tpe3eHTALUH
HCCIIeIOBAHHS

Maructpaut  JeMOHCTPUPYET
CaMOCTOSITEIBHOCTh B TI0AOOpE
(hakTHueckoro marepuaia H
AHAJIMTUYECKOE OTHOIICHHE K
HeMy, B OOJIBIIMHCTBE CIIy4aeB
BUJIMT B3aUMOCBSI3b IIPUMEPOB U
¢daxkToB, B mENOM OTOMpaer
CYIICCTBEHHBIC U3 HUX; a TAKKe
UCTIONB3YET MIPaBHJILHBIC
METOJbl  OIMHUCAHUS u
MPE3CHTALMN HCCICOBAHUS C
HEOONBIINMHA OITHOKaMHU

Xopo1o

Maructpant  JIeMOHCTPHUPYET
AHAIMTHYECKOE OTHOIIEHHE K
MaTrepuainy, BUIUT B3aHUMOCBS3b
HEKOTOPBIX TPUMEPOB U (PaKTOB;
a TaKXe I/ICHOHLSyeT METOAbI
OIIMCAHUA u npe3eHTaum/I
HCCIEIOBAaHUS C  OOJBIINM
KOJIMYECTBOM HECYIIIECTBEHHBIX
ook

YnosnerBop
HATEIHHO

MarucTpaHt He JAEMOHCTPUPYET
AHAJIUTUYECKOE OTHOIIEHUE K
MaTepHay, HE BUJIUT
B3aUMOCBS3b IPUMEPOB U
(akTOB; a TaKKe HCIONb3YET
METO/IBI OIUCaHUs 3
MPE3CHTAIMM KCCIICAOBAaHUS C
OOIBIIUM KOJINYECTBOM
CYIIECTBEHHBIX OHUIMOOK

Heynosnets
OpHTENBEHO

Pesynprarel ciaun mpoMeKyTOYHON aTTECTALMU 10 HAIPaBICHUSM IOATOTOBKH YPOBHS
MarucTparypbl OLIEHUBAIOTCS MO CTOOAJUIBHON CUCTEME OLIEHKH B cOOTBeTcTBUU ¢ [lonokeHuem
0o Qopmax, MEpPUOJUYHOCTH U MOPSAKE OpPraHU3alUU U MPOBEACHMS TEKYILEro KOHTPOJISA

YCIIEBAEMOCTH M TPOMEXKYTOYHOM arTecTalud  0O0ydaronuxcs

CJIETYIOINUM 00pa30M COTIaCHO Tabyuiie 7a.

B AHOOBO «EYCIIo»

TabGmuma 7a
CucreMa OlleHKH 3HAHMI 00y4al0IIMXCs
[IsTrbaubHas (cTaHgapTHAs) CHCTEMa CrobasibHasi cUCTEMa OLIEHKH BunapHas cucreMa olleHKH
5 (oTIM4HO) 100-81 3a4TEHO
4 (xoporo) 80-61
3 (YaOBIIETBOPHUTEIIHHO) 60-41
2 (Hey/IOBJIETBOPUTEIIHHO) 40 u meHee HE 3a4TE€HO
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Pe3ynbrarel mpOMEKYyTOYHOTO KOHTPOJIS IO JMCLUIUIMHE, BBIPA)KEHHBIE B OLIEHKaX
«OTJIIMYHOY», «XOPOIIO», «YIAOBIECTBOPUTEIBHO», MOKA3BIBAIOT YPOBEHb CHOPMHUPOBAHHOCTH Y
oOydaromierocs KOMIIETEHIUH M0 AMCUUIUIMHE B COOTBETCTBUM C KapTaMU KOMIIETEHIUI
oOpa3oBatenbHON TporpaMMbl «lIpuKiIagHON aHaNM3 JaHHBIX» MO HANpaBJICHUIO MOATOTOBKU
09.04.03 Ipuknagnas napopmaTruka (ypoBeHb MaruCTPaTyphl).

Pe3ynbrarel mpoMEXyTOYHOTO KOHTPOJIS MO AUCIUIUIMHE, BBIPAXKEHHBIE B OIICHKE
«HEYAOBIETBOPUTEIIbHOY, MMOKa3bIBAIOT HEC(HOPMHUPOBAHHOCTH Y 00y4YaOIIErocss KOMIIETEHIUI
M0 JUCHUIUIMHE B COOTBETCTBHHM C KapTaMU KOMIIETCHIIMH 00pa30BaTeIbHONW MPOrpaMMBbI
«IIpuksanHol aHanuM3 JaHHBIX» 10 HampaBieHuro noarotoBku 09.04.03 Ilpuxnagnas
uHpopmaTuka (YypoBEeHb MarCTPaTyphl).

7.4 TunoBble 3aJaHNs K MPOMEKYTOYHOI aTTecTallnU

B kadyecTBe (pMHAIBHOTO MPOEKTa CiyliaTeseM OyayT MPeaokKeHbl pa3indHble HaOOPbI
JAHHBIX HAJl KOTOPHIMH HEOOXOIMMO OyIeT COBEpIIHNTH MPEOOpa30oBaHUS B COOTBETCTBUU C
pa3o0paHHBIMU TEMaMH.

[Ipumep 3amanust (1): mpemoCTaBUTh ONMCATENbHBIE CTAaTUCTHKUA MO JIaTaceTy H
MIPECTAaBUTh B BUJE TaOJIUIIBI.

[Ipumep 3anmanus (2): BusyanusupoBarb CBSI3b MEXAY JByMsl IOKa3arelisiMU U JaTh
KpaTKO€ OIMCaHUE MOTYyYEeHHON WILTIOCTPALIUH.

Kpumepuu oyenxu:

1. KonnvecTBo npaBUIIbHO BBITIOIIHEHHBIX 33/a4.

2. Hcnonb30BaHue pa3MYHbIX BapUaHTOB JuIs BhimonHeHus 3aganus (base, dplyr,
data.table).

3. KoppekrHast uHTepripeTanus HarmucaHHoro kofa (Ciymarenb MOXeT 0ObSICHUTD,

YTO BBITIOJIHAIOT ()YHKITUHU B KOJIE).

7.5 CpencrBa olleHKH HHAMKATOPOB JO0CTUKEHUS] KOMIIETEHIIUI
Tabauua 8
CpencTBa OLIEHKH HHANKATOPOB JOCTHKEHUsI KOMIETEHIHii

Koabi HNuaukaropsl CpenctBa oueHkH (6 coom. ¢ Tabruyamu 5, 7)
KOMIIeTeHIU I KOMIIeTeHLU i
(6 coom.c Tabnuyei 1)

YK-4 NA.YK-4.1. IIPaKTUYECKOE 3a4aHUE, IIPOEKT
NA.YK-4.2.
NA.YK-4.3.
NA.YK-4.4.
NJI.YK-4.5.
NJ.YK-4.6.

OIIK-1 N.OIK-1.1. MPaKTUIECKOE 3aJaHHe, IIPOCKT
WJ.0IIK-1.2.

OIIK-2 NA.0OIK-2.1. MPaKTUIECKOE 3aJaHHe, IIPOCKT
NJ.0TIK-2.2.
WJI.0IIK-2.3.
NJ.0TIK-2.4.

OIIK-8 NJI.0IIK-8.1. MPaKTHYECKOE 3aJaHKe, TPOSKT
NJI.0IK-8.2.
NJI.0IK-8.3.

Tabauua 9
OnucaHue cpeacTB OLEHKU HHINKATOPOB HOCTHKEHUS] KOMIETEeHIIUI
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CpeacrBa Pexomen0BaHHbIN MJIaH BHINOJHEHUS] Pa00OTHI
OLICHKH
(6 coom. C
Tabruyamu 5, 7)

[IpakTrueckoe Maructpant B XOJ€ HOATOTOBKM W BBITOJHEHHS IPAKTUYECKOTO 3aIaHUsl IOKA3bIBACT
3aJjaHue HaJIMYUE MPaKTHUECKOH 0a3bl 3HAHMM B paMKax [JWUCLUIUIMHBL, HEoOXOoAMMOHN st
BBITIOJTHEHUS CIIEIYIOINX AEUCTBUH B 001aCTH TPO(HECCHOHATEHON IS TEIEHOCTH!

1. VYcraHaBnMBaTh KOHTaKTBl W OPraHW30BHIBATH OOIIEHHE B COOTBETCTBHU C
HOTpe6HOCTHMI/I COBMECTHOM JACATCIIBHOCTH, UCIIOJIB3Yd COBPEMECHHBIE KOMMYHUKAITUOHHBIC
TEXHOJIOTUH, COCTaBJIITh B COOTBETCTBUM C HOPMAaMH PYCCKOTO $I3bIKa JICNOBYIO
JOKYMEHTAIIMIO Pa3HbIX JKaHPOB, B TOM YHCJE Ul aKaJeMUYeCKUX W IMpodhecCHOHATBHBIX
Lesieif Ha ”THOCTPaHHOM SI3BIKE.

2. OOcyxnatb M NPEACTAaBIATH Pe3yJbTaThl HCCIENOBATENbCKOM W NPOEKTHOU
JeITENIFHOCTH, y4YacTBOBaTh B ANMCKYCCHSX Ha PAa3NUYHBIX IYOJIMYHBIX MEPONPHUSTHSX,
BEIOMpas moaxonsamuii  ¢opmar/lenath 0OOCHOBaHHBIN BBIOOP METOMOB pPa3pabOTKH
QITOPUTMOB ¥ IIPOTPAMMHBIX CPEJICTB JUISI PEIICHHS TPOPECCHOHATIBHBIX 33124, B TOM YHCIIe
C UCTIOJIb30BAaHUEM COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTUI

3. Pa3zpabaTeiBaTh M OCYHIECTBIATH OTIAAKYy pabOTOCIOCOOHOCTH OpPHUTHHAIBHBIX
JITOPUTMOB ¥ MPOTPAMMHBIX CPEACTB ISl PEIICHUS MPO(EeCCHOHANBHBIX 3a7a4, HCIONb3YsI
COBPEMECHHBIC HUHTCJUICKTYAJIbHBIC TCXHOJIOT'HH, HUHTETPUPOBATH pa3pa60TaHHLIe
NpOrpaMMHBIE MOIYJIM W KOMIIOHEHTHI M BEpUPHUIUPOBATH BBHITYCKU IMPOrPAMMHOIO
NpOJyKTa, pa3pabaThiBaTh TPEOOBAHUS U IPOEKTHUPOBATh IPOrpaMMHOE OOecreyeHue s
pemeHuns mpogecCHOHATIBHBIX 3a71a4

4, Ocy1ecTBIATh yIpaBiIeHHe MpoueccaMu U npoektamu B obsnactu UT Ha ocHoBe
MOJY4YEHHBIX IUIAHOB IPOEKTOB, B TOM YHCJIE B YCIOBHSIX HEOINPENEJICHHOCTH M PHCKa,
OCYIIECTBIISITH ~ YIPABJIECHHE  IPOTPAMMHO-TEXHHYECKUMH,  TEXHOJOTHUYECKHMH U
YeJIOBEUYECKHUMH PECYPCaMU B MPOLIECCE pa3pabOoTKH MPOrpaMMHOT0 00eCTIeUeH S

ITpoexr MaructpadiT B XOA€ TOATOTOBKM M BBIOJHEHHMS IIPOEKTA IIOKa3bIBACT HaIM4Ke
HpaKTH'—IeCKOﬁ 6a3},1 3HAHUM B paMKax JUCHUIIIIUHBI, HCO6XO£[I/IMOI‘/II JUJIA  BBIIIOJIHCHUA
CIIEYIONINX NECHCTBUI B 00JIaCTH IPO(PECCHOHATBHOM NeSITeIbHOCTH

1. VYcraHaBIMBaTh KOHTaKTHl W OPraHW30BBIBATH OOIIEHHE B COOTBETCTBHU C
MOTPEOHOCTSIMA COBMECTHOH JIESITENBHOCTH, MCIIOJb3YSl COBPEMEHHBIE KOMMYHHKAI[IOHHBIC
TEXHOJIOTUH, COCTaBJIITh B COOTBETCTBUM C HOPMAaMH PYCCKOTO $3bIKa JICIOBYIO
JOKYMEHTAIIMIO Pa3HbIX >KaHPOB, B TOM YHCIE Ul aKaJeMHYECKUX U NMPOodecCHOHATBHBIX
LieJIe Ha MTHOCTPAHHOM SI3bIKE.

2. OOcyxnatb M TPEACTAaBIATH PE3yJbTATHl HCCIENOBATEIbCKOM W INPOEKTHOU
JeATENIFHOCTH, y4YacTBOBaTh B AMCKYCCHSX Ha Pa3NUYHBIX IyOJIWIHBIX MEPONPHUSTHSAX,
BEIOMpas moaxomsamuii  ¢popmarllenath 0OOCHOBaHHBIN BBIOOP METONOB pa3pabOTKH
JITOPUTMOB ¥ IIPOTPAaMMHBIX CPEJICTB JUISI PEIICHUS MPOPECCHOHATBHBIX 33134, B TOM YHCIIE
C MCIOJIb30BaHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOIOTHil

3. Pa3pabarpiBaTh M OCYHIECTBISTH OTIAJAKY PabOTOCIIOCOOHOCTH OPHIMHAIIBHBIX
AJITOPUTMOB U ITPOTPAMMHBIX CPEACTB AJIsA PCHICHUSA HpO(beCCI/IOHaHBHI)IX 3aJa4, UCTIOJIb3YyA
COBpPEMCHHBIC  HMHTEJUICKTYaJIbHBIE  TEXHOJOTHH, HWHTErpUpOBaTh  pa3pabOTaHHbIE
MPOrpaMMHBIE MOJAYJIHM W KOMIIOHEHTHl M BepU(HIMPOBATH BBITYCKH HPOTPaMMHOIO
MpOJlyKTa, pa3pabaTeiBaTh TPEOOBAHMS U MPOEKTUPOBATH MPOrpaMMHOE oOecrieueHue st
peneHns mpogecCHOHATIBHBIX 3a71a4

4. OcymiecTBIATh YIpaBIEHHUE IpolieccaMu M npoektamu B obsnactu UT Ha ocHOBe
MOJY4YEHHBIX IUIAHOB IPOEKTOB, B TOM YHCJIE B YCIOBHSAX HEOINPENEJICHHOCTH M PHCKa,
OCYIIECTBIIITH ~ YNPABJICHHE  IMPOTPAMMHO-TEXHWYECKUMH,  TEXHOJIOTHUYECKHMH U
YeJI0BEUYECKHUMH peCypcaMu B MpoIiecce pa3paboTKK MPOrpaMMHOT0O 00ecTiedeHus!

8. OCHOBHAS ! JONMOJHUTEJIBHAS IMTEPATYPA

8.1. OcHoBHas uTEpaTypa

1. Xpamos, JI.A. Coop nannbix B UaTepHeTe Ha s3bike R / JI. A. Xpamos. - Mocksa
: AMK IIpecc, 2017. - 280 c. - ISBN 978-5-97060-459-5. - Tekct : snexrponHblid. - URL:
https://znanium.com/catalog/product/1028129 (nara obpamenus: 20.08.2021). — Pexxum nocryna:
IO TTOJIHUCKE.

2. bormanos, E. II. HMuHTemnekryanpHbI aHanu3 JaHHBIX @ IPAKTUKyM s
maructpanToB HanpasieHust 09.04.03 «IIpuknagnas wunpopmarukay npoduiIb MOATOTOBKU
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«H(pOopMaIMOHHBIE CHCTEMBI U TEXHOJIOTHH KopriopatuBHoro ynpasneHus» / E. I1. bormaHos. -
Bonrorpazn : ®I'6OY BO Bonrorpaackuii ['AY, 2019. - 112 c. - Teker : snekrponnsiid. - URL:
https://znanium.com/catalog/product/1087885 . — Pexxum mocTyma: mo moanucke.

8.2 JlomostHUTEIbHAS JIUTEpaTypa

1. bapckuii, A. b. [linannpoBanre BUPTyaIbHBIX BBIUUCIECHUH : yue0. mocobue / A.b.
bapckuii. — M. : U] «®OPYM» : UTHOPA-M, 2018. — 200 ¢. — (Bricmiee oOpa3oBanue). —
www.dx.doi.org/10.12737/19901. - ISBN 978-5-8199-0655-2. - Tekcr : anekTponHsiii. - URL:
https://znanium.com/catalog/product/966062 . — Pexxum moctyma: mo momucKe.

2. CraTtucTueckuii  aHanu3  JaHHBIX, MOJEIUPOBAHHWE U  HCCIEJI0BaHUE
BEPOSITHOCTHBIX 3akoHOMepHocTed. Kommmbrorepusiii moaxoxa/Jlemenikob.10O., JlememkoC.b.,
[TocToanoBC.H. u np. - HoBocubupck : HI'TY, 2011. - 888 c¢.: ISBN 978-5-7782-1590-0. - Tekcr
: anektponHbiid. - URL: https://znanium.com/catalog/product/548140 . — Pexwum nocTyna: 1o
MOJIIUCKE

9. UYH®OPMAIIMOHHBIE TEXHOJIOI'MA, NCITIOJIb3YEMBIE ITPU
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O IMTPOLECCA

9.1 lIporpamMHoe ofecrnieyeHne

[Tpu ocymiecTBIEHNH O0pPa30BaTEIBHOTO MPOIEcCa MAruCTPaHTaMH U MPO(ECCOPCKO-
NPEIoIaBaTeIbCKUM  COCTaBOM  HCIIONIB3YETCSl  CIEAYIOIIee JIMICH3HOHHOE IPOrpaMMHOE
obecrieueHue:

1 OS Microsoft Windows (OVS OS Platform)

2 MS Office (OVS Office Platform)

3 Adobe Acrobat Professional 11.0 MLP AOO License RU

4.  Adobe CS5.5 Design Standart Win IE EDU CLP

5. ABBYY FineReader 11 Corporate Edition

6 ABBYY Lingvo x5

7 Adobe Photoshop Extended CS6 13.0 MLP AOO License RU

8 Adobe Acrobat Reader DC /Pro — Gecruratao

9 Google Chrome — GecriaTHo

10. Opera — 6ecraTHO

11. Mozilla — 6ecrutatHo

12.  VLC - 6ecmatHO

9.2 Ilepeyenb MHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM M NMPO(EeCCHOHANBHBIX 0a3 JaHHBIX
HH(POPMALIMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTn «MHTepHeT», HEOOXOAUMBIX IS

OCBOCHUSA NUCHUIIJIMHDBI:

HNHpopManMOHHO-CIIPABOYHbIE CHCTEMBI

1. I"apanT.Py. UadopmanmonHo-npaBoBoii moprai: http://www.garant.ru

2. Wndopmanmonnas cuctema «EnmHOoe OKHO JocTyma K 00pa3oBaTeIbHBIM
pecypcamy»: http://window.edu.ru/

3. OTtkpeiToe oOpaszoBanue. Accouunanus «HarmuonanbHas miatgopma OTKPBITOIO
obOpazoBanus»: http://npoed.ru

4. Odunmansaas Poccusi. CepBep opraHoB rocyAapcTBeHHON BinacTi Poccuiickoit
denepanuu: http://www.gov.ru

S. OdunmanbHbIl MHTEPHET-TIOPTAN MpaBoBOM MHpopMauuu. ['ocymapcTBeHHas
cucreMa mpaBoBoit nHpopMaruu: http://pravo.gov.ru

6. [paBoBoii caiit Koncynprantllmtoc: http://www.consultant.ru/sys

7. Poccuiickoe odpasoBanue. @enepansHbiii moprai: http://www.edu.ru
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IIpodeccnonanbubie 0a3bl JaHHBIX HH(OPMANMOHHO-TEJEKOMMYHHKANMOHHOMN
cetn «MHTEpHET»:

1. Google. Kuuru: https://books.google.com

2. Internet Archive: https://archive.org

3. Koob.ru. Dnekrponnas 6udmunoreka «Kyox»: http://www.koob.ru/philosophy/

4. SOC.LIB.RU. Commonorus, ncuxonorus, ynpasnenue: http://soc.lib.ru/

5. Socioline.ru. Yue6uuku, MoHorpaduu 1o comuosoruu: http://socioline.ru

6. bubnmoreka ['ymep — rymanutapHbie Hayku: hitp://www.gumer.info

7. EHUIT — DOmnektponnas Oubnmoreka «Hayunoe Hacnmemue Poccumy:
http://e-heritage.ru/

8. Hurenpoc. UatemnexryanbHas Poccus: http://www.intelros.ru/

9. HaumonanbHast anektponnas 6ubnmuorexka HOb: http://www.rusneb.ru

10.  HemnpukocHoBeHHBIH 3amac: http://magazines.russ.ru/nz/

11.  IIpesupentckas 6ubmmoreka: http://www.prlib.ru
12.  Poccuiickas rocymapctBeHHast Onbaroreka: http://www.rsl.ru/
13.  Poccuiickast HaroHanbHas Oubnmoreka: http://www.nlr.ru/poisk/

9.3 JIunieH3MOHHbIE 3JIeKTPOHHbIE pecypchbl OM0JIMOTEeKH YHUBEpCUTETA

IIpodeccnonanbubie 6a3bl JAHHBIX:

[TonHbIl TepedYeHb JOCTYMHBIX OOyYaromuUMcs NpoQecCHOHATIbHBIX 0a3 JIaHHBIX
MpeACTaBICH Ha oduIMaibHOM caiTe YHuBepcutera https:/eusp.org/library/electronic-
resources, BKJIIOUas clenyromue 0a3bl JaHHbIX:

1. East View — 100 Beaymux pOCCHHMCKHX XYPHAJIOB II0 TYMaHHTapHBIM HayKam
(apxuB u Tekyias noamucka): https://dlib.eastview.com/browse;
2. eLIBRARY.RU — Poccuiickuii nH(pOpMaIMOHHO-aHAIUTUYECKUN TOPTal B

00JIaCTH HAyKH, TEXHOJOTHWH, METUIMHBI U 00pa3oBaHus, couepkamuii pedeparsl U MOIHBIE
TEKCThI HAy4YHBIX cTaTell U myOnukaiuii, HaykomeTpuueckas 6a3a gaHHbIX: http://elibrary.ru;

3. YuuBepcuterckass uHpopmanmonHass cucrema POCCHSI — OGasa
ANIEKTPOHHBIX PECYpPCOB I YUEOHBIX MPOrPaMM U HCCIENOBATEIBCKUX MPOEKTOB B 001acCTH
COLIMAIbHO-TYMaHUTapHbBIX HaykK: http://www.uisrussia.msu.ru/;

4. DJEeKTpOHHBIE XKYpPHAJbI 10 MOJANMUCKE (TEKYyIIMe HOMEpa HAay4YHbIX 3apyOe’KHBIX
JKYpHAJIOB)

JJIeKTPOHHBbIE OUOJIMOTEYHbIE CHCTEMbI:

1. Znanium.com — OnekTpoHHas  Oubnmoreynas cucrema (ABC) -
http://znanium.com/;
2. VYHuBepcurerckas OuOIMOTEKa OHJIAH — DJEKTpOHHas OMONIMOTeYHas cucTeMa

(OBC) — http://biblioclub.ru/

9.4 DaekTpoHHast MHGOPMAIIMOHHO-00pa30oBaTe/IbHAA cpe/ia Y HUBEPCUTETA

OO0pa3oBaTeNbHBIN MPOIECC M0 AUCIUILINHE MOIICPKUBACTCS CPEACTBAMH IICKTPOHHOM
MH(POPMALIMOHHO-00pa30BaTeNbHOM cpellbl YHHUBEpCUTETa, KOTOpas BKIIOYAaeT B ce0s
ANIEKTPOHHBIN yueOHo-MeToaudeckuii pecypc AHOOBO «EY CII6» — o6pa3oBareabHbIi TopTal
LMS Sakai — Sakai@EU, nuiieH3u0OHHbBIE SIEKTPOHHBIE peCcypchl OMOIUOTEKH YHUBEPCUTETA,
opunmaneuelii  caiit YuuBepcurera (EBpomelickuit ynuBepcuter B Cankrt-IletepOypre
[https://eu.spb.ru]), TOKaNIbHYIO CETh U KOPIOPATUBHYIO JIEKTPOHHYIO IOYTY YHHUBEPCUTETA, U
o0ecre4ynBaer:

— JOCTYIT K YYeOHBIM IUIaHaM, pabOYUM MpOTrpaMMaM JWCIHUIUIMH (MOIYJEH),
MPAKTHK ¥ K U3IaHUSM JJICKTPOHHBIX OMOTMOTEUHBIX CUCTEM U AJIEKTPOHHBIM 00Pa30BaTEIbHBIM
pecypcam, YKa3aHHBIM B pa0o4uX mporpaMmmax;

— ¢ukcanuioo xoma 00pa30BaTENBLHOTO MPOIECCA, PE3YIbTaTOB MPOMEKYTOUHOMH
aTTECTAIlNU M PE3YyJIBTaTOB OCBOCHHUSI OCHOBHON 00pa30BaTEIBbHOM MTPOTPaMMEI;
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— (¢hopMupOBaHHE AIEKTPOHHOTO TOPTHOINO OOYyYAIOIIEToCs, B TOM YHCIE
coxpaHeHHEe paboT 00yJaroIIerocs, PEreH3n M OICHOK 3a 3TH pabOThl CO CTOPOHBI JIFOOBIX
YY4aCTHUKOB 00pa30BaTeIbHOTO MPOIIecca;

— B3aMMOJICHCTBHE MEX/Iy yUaCTHUKAMU 00pa30BaTEIHHOTO MPOIECCa, B TOM YHCIIE
CHHXpOHHOE U (WJIM) AaCHHXPOHHOE B3aMMOJEWUCTBUE TMoOcpencTBoM cetu «MHTepHeT»
(27IEKTPOHHOM MOYTHI U T.1.).

Kaxnpiii  oOydaromuiics B TeueHHMEe Bcero Imepuoaa oOyueHuss oOecredeH
WHAWBUIYATBHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K OJJIGKTPOHHBIM pecypcaM OHOJIMOTEKH
YHuBepcurera, coepkamieil u3ganus yueOHou, yueOHO-METOIUYECKOW U HHON JTUTEepaTyphl 10
M3y4aeMOl AUCUUIUINHE

10. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/JIUMAS IJIS1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA

B xone peanuszamyu 0oO6pa3zoBaTebHOTO MPOIECCa UCHONB3YIOTCS CIIEHUATN3UPOBAHHBIC
MHOTO(YHKUIMOHAJIbHBIE ayqUTOPUU JJIsl MPOBEIACHHS 3aHATUN JIEKIMOHHOIO THUIMA, 3aHATUI
CEMHHAPCKOTO0 THMa (MPAaKTUYECKUX 3aHATHH, JabOpaTopHBIX paboT), TPYNNOBBIX U
WHAUBUAYAIbHBIX KOHCYJNBTAllMil, TEKYLIEro KOHTPOJS U TPOMEKYTOUHOM arrecranuw,
YKOMILIEKTOBAaHHbIE CIEIHATU3NPOBAHHON MEOENbI0 M TEXHUYECKHMHU CpPEACTBAMH OOYUYCHHS,
CITy KalllMMU JJIsl IpeCTaBlIeHus yueOHo! nHpopMauu OOJIBIION ayTUTOPHH.

[IpoBeneHne 3aHATUN JIEKIMOHHOTO THIIA OOECIEYMBACTCS JAEMOHCTPALMOHHBIM
000py/I0BaHHEM.

[Tomemenuss Uisi caMOCTOSATENbHOM pabOThl OCHAILEHbl KOMIIBIOTEPHOW TEXHUKOW C
BO3MOXKHOCTBIO MOJKIIOUEHUS K ceTh «MHTepHeT» U obecreueHueM JOCTyla B 3JIEKTPOHHYIO
UH(POPMAITMOHHO-00Pa30BaTEeIbHY IO CPEy OpraHU3aIiH.

Jas  JMi ¢ OrpaHHYeHHbIMH BO3MOXKHOCTSIMH  30pPOBbSI M HHBAJHI0B
NPEOCTABIACTCS BO3MOXHOCTh TNPHUCYTCTBHS B ayAMTOPHH BMECTE€ C HHUMH AaCCHUCTEHTA
(momormHuka). s cnaGoBUIAUIMX MPEAOCTABISETCS BO3MOXKHOCTh YBEIMUEHHUS TEKCTa Ha
skpane [1K. [l caMmocTosTenbHOM pabOTHI JIMIL C OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10POBBSI B
MOMEIIEHUH JJI1 CaMOCTOSITENNbHOM paboThl oprann3oBaHo oaHo Mecto (1K) ¢ BoaMoxkHOCTSIMU
OECKOHTAaKTHOTO BBOJAa HMH(MOpMAIMKA W YTNPaBICHHUS KOMIBIOTEPOM (CHEIHATH3HPOBAHHOE
JUIEH3UOHHOE TporpammHoe oOecrieuenne — Camera Mouse, BeO kamepa). bubmuoreka
YHHBEPCHTETa TPENOCTABISACT YAaNeHHBIH JIOCTyN K 3JEKTPOHHBIM pecypcaM OuOIMOTeKH
YHuBepcuTera ¢ BO3MOKHOCTIMH AJIs CTAa0OBUIAIINX yBeIUUeHUs TekcTa Ha skpaHe [1K. Jluma
C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBBSI MOTYT INPH HEOOXOIAMMOCTH BOCIIOJIB30BATHCS
UMEIOLIUMCST B yHHBEPCUTETE KpecloM-Koisickoh. B ydyeOHOM kopmyce uMeeTcs
ananTupoBaHHBIN TUQT. Ha mepBom sTake 000py10BaH CrieMaIn3upOBaHHbIN TyajeT. Y BXo/a B
3MaHNe YHUBEpCUTETa JUIsi MHBAaIUAOB OOOpyIdOBaHA CIlelMalbHAas KHOIKA, BXOMHAs cpefa
obecrieyeHa WHGOPMAIMOHHON JIOCKOH O pexuMme paboThl YHHUBEPCHUTETA, BBITIOIHEHHOU
penbeHO-TOYCUHBIM TaKTUIBLHBIM IpUdTOM (a30yka bpaiins).
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