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AHHOTAIIUA PABOYEH ITPOT' PAMMBI JIUCIIATLJIMHBI
«IIporpammupoBanue B R»

Hucnunmuna «[IporpaMmmupoBanue B R» sBIseTCS TUCHUIUIMHONW 0053aTEIbHON YacTH
OCHOBHOM Npo(eccHOHaTbHOM  00pa3oBaTeNbHOM  MPOTpaMMbl  BBICIIETO  00Opa30BaHUS
«[IpuknmanHod aHanM3 JaHHBIX» 10 HampabieHWto moarotoBku 09.04.03 IpuknagHas
nH(pOpMaTHKA.

Juctumummaa  «[IporpammupoBanne B R» 3HaKOMHUT MarucTpaHTOB C 0a30BBIMHU
CTaTUCTUYCCKUMU KOHIICTIIIUSIMU U KaTeropusiMu, popMupyeT ymMeHne (GopMylIupoBaTh HAYIHBIE
3aJlaud W TUIIOTE3bI B KOJMYECTBEHHOHN MapaaurMe, JacT NOHUMaHue 00JacTH PUMEHUMOCTH U
OTPAaHUYEHUN CTATHCTUYECKUX METOMOB, (DOPMUPYET HABBIKM MPUMEHEHHS CTATHCTUYECKUX
METOIOB M 00paboTKK 0a3 JaHHBIX B IporpaMMHoii cpeae R-Studio.

[IporpaMMo#i ITHUCHUIIMHBI TPEAYCMOTPEHBI CIEIYIONIME BHUIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOYHBIA KOHTPOJIb B (hopMe IK3aMeHa.

OO0masi TPyIOEeMKOCTh OCBOCHHS NUCHHUIUIMHBI COCTaBISET 3 3a4ETHBIX CIUHUIIBI,
108 gacos.
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1. HIEJIM U 3AJAYU OCBOEHUSA JUCHUIIVIMHBI

Heab ocBoenus nucuuiuinbbl «IIporpammupoBanne B R» — HayuuTh MarucTpoB
OCHOBaM pabOTBl C S3BIKOM HpOrpaMMUpOBaHus R, TmMoka3aTb pasHble NapaJurMbl
nmporpaMmMupoBaHus B R.

3amaum:

1. [Toka3zarp ciymarensiM MPEeUMYIIECTBA sI3bIKa MporpaMMupoBaHus R u 6azoByro
cieuu UKy paboThl C HUM.

2. Hayuutps paboTarh ¢ TpeMsi OCHOBHBIMH TapaJiirMaMu MporpaMMupoBaHus B R:
base-R, dplyr, data.table.

3. OOy4unTh 0OCOOCHHOCTAM pabOTHl ¢ NUKJIAMH B R W pemieHn:n 3amad depes
BEKTOPU3AIIHIO.

2. IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA JUCHUIIJINHBI

B pesynprare wu3ydeHus ydeOHOW AUCIUIUIMHBI OOYYaAIOIIUKUCS JOKEH OBIIAJCTh
CIIeIyIOIUMU KoMmmeTeHnusMu: yHuBepcaibHbIMU (YK) u obmenpodeccuonansubivu (OI1K).
[Inanupyemble pe3ynbTarhl (OPMHPOBAHUS KOMIIETEHIUN W MHAMKATOPBI MX JOCTH)KEHUS B

pe3ylbTaTe OCBOSHUS JUCIUIUINHBI IpecTaBieHbl B Tadmure 1.

I[InanupyemMsble pe3yabTaThbl OCBOCHHS JUCHUNIMHBI, COOTHECEHHbIE ¢ HHANKATOPAMH
JAOCTHKEHHSI KOMIIETEeHUMH 00y4Yarommxcst

Tab6muna 1
Kon 1 HanmenoBanue HWHaukaTopbl 10CTHKEHUS Pe3ynbrarhl 00y4eHus (3HATh, yMeTh,
KOMIIETeHIIMHI KOMIIETeHIIMHN BJIA/I€Th)
VK-4 Cnocoben | UJ1.YK-4.1. YcraHaBmuBaeT KOHTAKThI U | 3HATh:
IMPpUMCHATH OpraHmsycT 06H_ICHI/IC B COOTBETCTBUU C MIPUHLUIIBL 3(1)(1)CKTI/IBHOI7[
COBPCMCHHbBIC HOTpe6HOCT${MI/I COBMECTHOM KOMMYHHUKaILIU B yCTHOﬁ U IUCbMEHHOMN
KOMMYHUKATUBHBIC ACATCIBbHOCTH, UCIIOJIb3YsI COBPEMCHHLIC q)opMaX Ha PYCCKOM U HHOCTPAHHOM
TEXHOJIOTUH, B TOM YHUCJIE | KOMMYHUKAIITUOHHBIE TEXHOJIOTI U SI3bIKE, MPUHATHIE B aKAJIEMHUYECKOM U
Ha I/IHOCTpaHHOM(LIX) I/IﬂYK""Z CocTaBIsIET B COOTBETCTBUU HpO(l)eCCI/IOHaJ'ILHOM cooneCTBe
s3bIKe(axX), JUL | C HOPMaMH PYCCKOTO s3bIKa JCNOBYIO | 3 (YK-4)
aKaJIEMHYECKOTO U | JOKYMEHTALUIO Pa3HbIX )KaHPOB YMeTh:
HpO(I)CCCI/IS)HaJILHOFO NA.YK-4.3.  Cocrapmsier  THmoByio | CIIONB30BATE pasmbie
B3alMOAEHCTBUSA JIETIOBYIO JIOKYMEHTALUIO ans | OMMYHUKATHBHbIE DO W CTPATErHH
AKAZEMHIECKHX H npo¢eCCHOHATBHBIX [T ellIeHNs! 3784 TPO(ECCHORATBHO
Eleﬂe;[é{z IZHOCTP aHHOM sm’mé JIeSITENIbHOCTH Ha pycckoM u
HA.YK-44. OCTaBACT UHOCTPAHHOM  SI3bIKE, TIPUHATHIE B
aKaICMIHICCKHC " (1) aKaJZeMHUIeCKOM W TPOQeCcCHOHATEHOM
npodeccroHaibHbIE TEKCTBI Ha | CoobmecTBe
HMHOCTPAHHOM SI3bIKE v (YK-4)
NA.YK-4.5. Oprarusyer o6c eHue
A p Y y)Kf[ Bnaners:
pe3yIbTaTOB  HMCCIEAOBATENIbCKOM U
N HaBbIKAMHM  HUCIOJb30BAHUSI  Pa3HbIX
MPOEKTHOM IEATENBHOCTU HA PA3IUYHBIX o N
KOMMYHHUKaTHBHBIX POJIEH M CTparerui
IMyOIMYHBIX MEPONPUATHIX Ha PYCCKOM
. JUTSL pelIeHUs TPOQPECCHOHANBHBIX 33124
SI3BIKE, BEIOMPAst MOAXOMAIHN (hopMaT
HAa PYCCKOM M HMHOCTPAHHOM SI3BIKE,
UA.YK-4.6. Ilpeacrasnser pe3yabTaTbl
. .. | mIpuHATBIE B aKaJeMHUYECKOM U
HCCIIEA0BATENBCKON U OPOEKTHOM
npo¢heCCHOHATEHOM COOOIIECTBE
JIeSITENIbHOCTH Ha PasIMIHbIX | o (VK-4)
MyOJIUYHBIX MEPOIIPUATHUSIX, YIACTBYET B
AKaJIEMUYECKUX H TPOPECCHOHATBHBIX
JIUCKYCCHSIX HA MHOCTPAHHOM SI3bIKE
OIIK-1 Crnocoben | M/I.OIIK-1.1. Pemaer HecraHmapTHble | 3HaTh:
CaMOCTOSITEJILHO 3a1a4u npo¢eCCHOHATBHON | MaTeMaTHYeCKHe, €CTeCTBEHHOHAYYHBIC
nproOperarb, pa3BUBATEH | ACATEIFHOCTH c NIPUMEHEHUEM | U COLUAJIbHO-D)KOHOMHUYECKHE METOABI
u IPUMEHSTh | MaTeMaTU4eCKUX, ECTECTBEHHOHAYUYHBIX, | AJS HCIOJIb30BaHUS B
MaTeMaTHYECKHE, COLIMAJILHO-3KOHOMHUYECKUX METOJIOB po¢eCCHOHATBFHON IeATEIIFHOCTH
€CTeCTBEeHHOHAYYHBIE, N.0IIK-1.2. B yeaosusx | 3 (OIIK-1)
COLIMAJIBHO- HEOIPEICTHHOCTH W pHCKa CHOco0eH | YMeTs: pemarb HECTaHJapTHBIE
9KOHOMUYECKHE u | BelpaboTath 3G (EKTUBHYIO CTPaTerHio | mpodeCCHOHAIbHBIE 3a0a9H, B TOM YHCIIE




Kox m HammMeHoBaHne

HNHaukaTopbl A0CTHKeHMSI

Pe3ynbrarhl 00y4eHus (3HATh, yMeTh,

KOMITETeHIIUA KOMITETeHIIUHA BJIA/IETH)
npodeccroHaibHbIE JCWCTBUH, WMCIOJIB3Ysl MaTeMaTHYeCKue, | B HOBOM WJIM HE3HAKOMOW Cpeie U B
3HAHWS Ui PELICHMS | ECTECTBEHHOHAY4YHbIC, COLMAJIbHO- | MEXIUCLUIZIMHADHOM  KOHTEKCTE, C
HECTaHJIAPTHBIX 33a]a4, B | 9KOHOMUYECKHUE METObI HAYKH NPUMEHEHHUEM
TOM 4YHCIie B HOBOW WM MareMaTn4ecKuX, €CTeCTBEHHOHAYYHbIX
HE3HAKOMOH cpeie W B COLMAJIbHO-IPKOHOMUYECKUX "
MEKANCIUIUTNHAPHOM npodeccrHoHaIbHBIX 3HAHUN
KOHTEKCTE VY (OIIK-1)

Bnaners:
HAaBBIKOM MPUMEHATh MaTeMaTHUYECKHE,
€CTECTBEHHOHAYIHBIE, COLIMAIIBHO-
9KOHOMHYECKHE M MpodeccHoHaATbHBIE
3HAHWUA Al PELICHUs HECTaHAAPTHBIX
3a1a4
B (OIIK-1)
OIIK-2 Cnocoben | U/1.0IIK-2.1. PazpabarbiBaeT u | 3HaTb:
pa3pabarbIBaTh OCYLIECTBIISICT OTIIAJIKy | METOHOJIOTHIO pa3pabotku
OpHTHHAJIbHBIE paborocnocobHOCTH OPUTMHAJIBHBIX | OPUIMHAJIBHBIX AJITOPUTMOB u
AJNTOPUTMBI U | aJTOPUTMOB U TIPOrPaMMHBIX CPEICTB | MPOrPaMMHBIX CPEJCTB, B TOM YHCIE C
MpOTPaMMHBIE CPEACTBA, | IUIS pEIIeHUS NMPOECCHOHANBHBIX 3a/1ad | MCIOJIb30BaHIEM COBPEMEHHBIX
B TOM qHCIe ¢ | UI.0TIK-2.2. Hcnonb3yer | MHTEIUIEKTYaIbHBIX —TEXHOJOTHH, UIA
UCIIOIb30BaHNEM COBPEMCHHBIE MHTEJJIEKTyaJIbHBIE | PElIeHHs Npo(decCHOHATbHBIX 3a0ad
COBPEMEHHBIX TEXHOJIOTHH JUTST paspaborku | 3 (OIIK-2)
MHTEJIEKTYalIbHBIX OPHUTHHAIBHBIX aJTOPUTMOB u | Ymers:
TEXHOJIOTHH, JUIA | IPOTPAaMMHBIX CPEICTB JUIS PEIICHHUS | CAMOCTOSITEIBHO pa3pabarbIBaTh
peueHust npodeccroHaIbHBIX 3a1a4 OpHUTHHAJIBHBIE aITOPUTMEI u
npo¢heCCHOHATBLHBIX NA.0IIK-2.3. WuTerpupyer | NporpaMMHBIE€ CPEICTBA, B TOM YHUCIE C
3a1a4y pa3paboTaHHBIC IPOrPAMMHBIC MOIYJIA U | HCIIOJIb30BAHUEM COBPEMEHHBIX
KOMIIOHEHTBI M BEpH(PHUUMPYET BBIIYCKU | MHTEIUIEKTYaIbHBIX TEXHOJIOTHH, s
POrPaMMHOTIO IIPOAYKTA peteHus mpogecCuoHaIbHbIX 3a/1a4
UJI.0TIK-2.4. Paspa6artsisaer | Y (OIIK-2)
TpeboBaHUS 178 npoekTupyer | Brnagers:
pOTPaMMHOE obecrieueHne JUIA | HaBBIKAMHM pa3pabOTKH W HWHTETpaliu
penieHust mpodeccHOHaTbHBIX 3a0a9 HPOTPAMMHBIX MOJYJIE€Hd W KOMIIOHEHT
JUISL peteHns MpoeCCHOHANIBHBIX 3a/1a4
B (OTIK-2)
OIIK-8 Cnocoben | M1.OTIK-8.1. OcymecTtsiser | 3HATh:
OCYIIECTBIIATH ynpasieHue npoekramu B obmactu UT | apxutekTypy MHGOPMAIMOHHBIX CHCTEM
s dexTuBHOE Ha OCHOBE TONYYCHHBIX IUIAHOB | MPEANPHUSITHI u OpTaHHU3aLHH;
yTIpaBJIeHUE NPOEKTOB, B TOM 4YHCIE€ B YCIOBHAX | METOJOJIOTHH " TEXHOJIOTHH
paspaboTkoit HEOTpe/IeNICHHOCTH 1 pUCKa PEMH)KMHUPHHIA, TPOEKTHPOBAHUS H
nporpaMMHseIX cpencts u | MJI.OIIK-8.2. OcyiecTBiseT | ayauTa NPUKIAAHBIX WH()OPMaMOHHBIX
MPOEKTOB HEMOCPEJCTBEHHOE  PYKOBOJCTBO M | CHUCTEM Ppa3InIHBIX KJIaCCOB;
OpTaHM3alMI0 IPOIECCOB pPa3pabOTKH | HHCTPYMEHTAaJIbHBIE cpexacTaa
MPOTrPaMMHOTO 00ecredeHH s TO/IIEPIKKU TEXHOJIOTHH
NA.0IK-8.3. OcymecTBisieT | IPOCKTUPOBAHUS u ayanTa
yTIpaBJIeHUE MPOTPaMMHO- | HH(OPMAIMOHHBIX CHCTEM U CEPBHCOB;
TEXHUIECKAMH, TEXHOJOTWYECKUMH U | METOJBI OLIEHKH 9KOHOMHYECKON
YEJIOBEUECKUMH pecypcaMu B mporiecce | 3(GEeKTUBHOCTH u KadecTna,
pa3paboTku MIPOTPaMMHOTO | YIPaBICHUS HaJIeKHOCTHIO n
obecrniedeHus HHPOPMAITHOHHOH 0e30MacHOCTHIO;
0COOEHHOCTH TPOLIECCHOTO MOAXOMa K
YIIPaBJICHUIO MIPUKJIaJHBIMU Uc;
cospemennsle UWKT B mporeccHoM
YIPaBICHUU; CHCTEMBI  YIIPaBICHUSA
KaueCTBOM; KOHIICTITYaJIbHO®
MOJIEIMPOBAHKE MPOLIECCOB YIPaBICHUS
3HaHMAMU; ApXHUTEKTYpY cHCcTeEM
yIpaBI€HUsT  3HAHWUSAMM;  OHTOJIOTHH
3HaHUi; TIOICUCTEMBI cbopa,
(uIbTpaly, HAKOIUIGHHS, JOCTYIA,




Kon 1 HanmenoBanue HWHaukaTopbl 10CTHKEHUS Pe3ynbrarhl 00yueHns (3HATh, YMeETh,
KOMITETeHIIUA KOMITETeHIIUHA BJIA/IETH)

TeHepalry U PaclupOCTpaHEHUs! 3HAHUH
3 (OIIK-8)

YMmerTs:

BBIOMPATh METONOJIOTUIO ¥ TEXHOJIOTHIO
MPOEKTUPOBAHHMS MH(OpPMAaIMOHHBIX
cucteM; OOOCHOBBIBATH APXUTEKTYPY
NC; ynpasnsats npoekramu MC Ha Bcex
CTaguAX *KU3HCHHOTO IMKJIA, OLCHUBATh
3 (PEeKTHBHOCT, W KAYECTBO MPOCKTA,;
OPUMEHATh  COBPEMEHHBIC  METOIBI
YIPaBICHUSI TPOEKTaAMH M CEPBHCAMHU
WC; wucnonp30BaTh MHHOBAI[OHHBIC
noaxonpl K - mpoekrupoBanuo  UC;

IIPUHHUMATh peuieHus 10
uHopMaTH3aUMK  NPENNPUATHH B
YCIIOBHAX HEOIPEIEIIEHHOCTH;

MMPpOBOJAUTHL PCUHKUHUPUHT TPUKITATHBIX
u UH(POPMALMOHHBIX MIPOLIECCOB;
00OCHOBBIBATh APXUTEKTYPy CHCTEMEI
MpaBJICHUS 3HAHUSAMU

VY (OIIK-8)

Bnaners:

HaBbIKaMH 3(P(HEKTUBHOTO YIPaBICHHS
pa3paboTKOM TPOTpaMMHBIX CPEACTB U
MPOEKTOB Ui pEIIeHHus Pa3IHIHBIX
npodeccroHaIbHBIX 3a1a4

B (OTIK-8)

B pe3yJ'II>TaTe OCBOCHUSA JUCHUITIIMHBI MaI‘I/ICTpaHT JOJIKCH:

— 3HATh. COBpeMeHHBIe Hay‘-IHI:Ie Hpe,Z[CTaBJ'IeHI/ISI (0] MI/Ipe 148 HayKe, METOJOJIOTHUHO
Hay4yHOTO HCCIIEAOBAHHUS M IKCIIEPTHO-aHAIUTUYECKON pabOThI; METOABl cOopa m 00pabOTKH
JAaHHBIX, OCOGGHHOCTI/I HpI/IMeHeHI/ISI pa3.HI/I‘IHI>IX TeOpeTI/IKO-MGTO,Z[OJIOFI/ILIGCKI/IX KOHI_[CHL[I/II‘;I C
WCIIOJIH30BAaHNEM TEXHOJIOTHH MPUKIIATHOTO aHATN3a JAaHHBIX; OOIHME MTpaBUiia BEICHUS HAYIHBIX
JMCKYCCHH;

— yMeTh: CUHTE3UPOBaTh HOBOE MPOQECCHOHATBHOE 3HAHUE HA 0a3e MPUMEHECHHUS
3HaHHI>'I U aHAJIUTUYCCKUX HABBIKOB C HCIIOJIB30BAHHUCM TGXHOHOI‘I/Iﬁ HpI/IKHaI[HOI‘O aHajin3a
JTAHHBIX; MCTOJL30BaTh IMOJYYCHHBIC 3HAHWUS W YMEHHUS B NPO(EeCCHOHANTBHOW NESITEIbHOCTH,
,Z[GJ'IOBOI\/'I KOMMYHI/IKaL[I/II/I U MCKINYHOCTHOM O6H.I€HI/II/I; HUCIIOJIB30BAaTh HABBIKU Hay‘-IHBIX
MCCIIEIOBAaHUM OOIECTBEHHBIX MPOIECCOB M OTHOIICHUM; pa3padarbiBaTh MPOTPaMMy HAydHOTO
UCCIICIOBAaHUSA, TMPaBWIBHO OQOPMISATH U  NPEACTABIATH  PE3yNbTaThl  HCCIEI0BAHUM;
aHAJTM3UPOBATh U OIICHUBATh OOIIECTBEHHBIC MPOIECCHI; BBISBISATH HEOOXOMUMYIO HH(POPMAITHIO
N3 TEKCTOB pa3quH0171 TEMATUKU U HaHpaBHCHHOCTI/I, a TaKXC W3 HHBIX HWCTOYHHKOB,
HCIIOJTH30BaTh MMEIOIIMECS 3HAHUS JIJIs1 IIeJIeH POBEACHUS HAyUYHbBIX JUCKYCCHI U YJacCTHs B HUX,

— BJAaJleTh. TEPEAOBBIMU TMPUEMAMHU TIOCTPOCHHUS AHAJTMTHYECKOTO JTUCKypca H
apryMEHTUPOBAHHOIO IIPEACTABIICHUS €r0 PE3yJbTarOB; HAaBBIKAMM HAy4YHBIX MCCIEIOBAHUI
00IIIeCTBEHHBIX MPOIIECCOB U OTHOIIEHUH, METOAaMH cOopa 1 00padOTKH JaHHBIX, B TOM YHCIIC C
HCIIOJIB30BAHUEM TCXHOJIOI‘I/Iﬁ HpI/IKJIa,Z[HOFO aHaJIM3a JaHHBIX, YI‘.HY6JIéHHBIMI/I TeOpeTI/I‘ICCKI/IMI/I
3HAHUSIMHU U MPAKTHYECKUMHU HaBBIKAMU OpTaHU3AIMU HAyYHBIX NCCIIETOBAHM; CIIOCOOHOCTHIO K
CaMOCTOHTeHBHOMy O6y‘-IeHI/IIO HOBBIM MEC€TOAAM HCCICIOBaHHUA, K H3MCHCHHIO Haquoro nu
Hay4YHO-TIPOU3BOACTBEHHOTO MpOoduiisi cBoeH Mpo(ecCHOHAIBHOM NeATeIbHOCTH, K U3MEHEHHIO
COI_[I/IOKy.HBTypHBIX U COLMaAJIbHBIX YCJIOBI/Iﬁ ACATCIIbHOCTHU, HaBbIKaAMH HCIIOJIB30BaHUA
MTOJTYYCHHBIX 3HAaHUHA JUIsI (POPMYITHMPOBKH COOCTBEHHOW MO3WIIMU IO aKTyaJbHBIM MpoOIeMaM
OO0IIECTBEHHBIX HAyK; MpHUEMaMH U METOAAMHU BEACHUS AUCKYCCHHU IO MPoOIeMaM COBPEMEHHOM
HayKH.



3. MECTO JJUCHUAILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT PAMMBI

Hucnunmuna «IlporpammupoBanne B R» sBisercst o0s3arenbHON TUCIUTIINHON biioka
1 «/lucuumnnuzel (MOIyH)» 00s3aTeILHON YacTu 00pa3oBarebHOM mporpammsl «IIpuknaaHoit
aHanu3 naHHbix». Kom mucnurmiuabel o Yueonomy miany b1.0.05. Kypc uuraercs Bo BTopom
Mozyne, hopma MPOMEKYTOUHON aTTECTAlMU — SK3aMEH.

Jli yCHemHoro OCBOEHMsI JAHHOM IUCLUIUIMHBI TPeOylOTCA 3HAHMs, NOJIY4YEHHBIE B
paMKax MpOXOXKACHUsI 00yueHHs Ha ypoBHE OakanaBpuara/ CrieliiaiuTeTa.

3HaHUs, YMEHUS U HABBIKM, IIOJyYCHHbIE IpPU OCBOCHUM JAHHOW JHUCLUILIMHBI,
IIPUMEHSIIOTCS MaructpaHtamu B mporecce mnpoxoxiaeHus b2.0.01(Y) Texnonormueckoin
(IPOEKTHO-TEXHOJIOTMUYECKOM)  MPAKTUKA M BBIOJIHEHUS W 3aAIUUTHl  BBITYCKHOMN
KBaJTM(UKAIIMOHHOHN paboTBhI.

4. OB BEM JUCHUIIJIMHBI
OO1mmast TPYI0EMKOCTh OCBOEHHUS JAMCIHUILUIMHBI COCTaBIsIeT 3 (TPH) 3aYCTHBIX EAMHUIBI,
108 yacos.

Tab6muna 2
O0BbeM U CIHUIIIINHEI
Tunsl y4eOHBIX 3aHATHI O0beM TMCHUNJIHHBI
U caMoCTosITeIbHasi padoTa Bcero Moayib
1 2 314|5/6/7[8]9]10
KonrakTHasi padora  oOydyammuxcsi ¢ 8
npenojgaBareieM B cooTBeTcTBHM ¢ YII: 28 j BN
Jlexmmnm (JI) 14 - 14 -l - -]
Jlaboparopusie 3anstus (JI3) 14 - 14 -l - -]
CamocrositenbHas padora (CP) 71 - 71 -l - -]
IpomexRyTOUHAS dhopma IK3aMeH | - OK3aMeH RN NN N N N
aTTecramus yac. 9 - 9 N R U R R I I
Oo0masn TPYAOEMKOCTh JAUCHHILTAHBI 108/3 ) 108/3 oo
(uac./3.e.)

5. COAEP/)KAHHUE U CTPYKTYPA JUCHUIIJINHbI

CopeprkaHre TUCHMIUIMHBI COOTHOCUTCS C TUIAHUPYEMBIMH Pe3yJbTaraMu OOydeHHUs 110
JUCLUILIINHC: I-I€p€3 3aJa4u, q)opMpreMble KOMIICTCHIIMN U UX KOMIIOHCHTBI (3HaHI/I$I, YMGHI/I}I,
HaBBIKK — Jgayee 3YB) mo cpeacTBaM HHINKATOPOB JTOCTHIKCHHS KOMIICTEHIHI B COOTBETCTBUH C
Tabmuueii 3.

5.1 Conep:xaHue TUCHUILINHBI

Tabmuma 3
Coaep:xkanue TUCHUILIMHBI
Ne HanmenoBanme CoaepxaHue TeM Konpl HNnaukaropsl Koawi 3¥YB (B
n/n TeM (pa3/nesioB) (pa3nesioB) KOMIIeTeHIH KOMIIeTeHUM coot.c Tabmumeit 1)
(B cooT.c Tabmnwmiei
1)
1 BBenenue R KaK s3pik | YK-4 WUJ.VK-4.1. 3 (VK-4)
[POrpaMMHPOBAHUSL. OIIK-1 UJ.VK-4.2. VY (VK-4)
OYHKIIMOHAILHOE OIIK-2 NJ.VK-4.3. B (YK-4)
nporpammupoBand  VS. | OIIK-8 NUJ.VK-4.4. 3 (OIIK-1)
OOII. 3nakomcTBO ¢ R- NJ.YK-4.5. V (OIIK-1)
Studio. OcHOBHbIE THIIBI UJ1.YK-4.6. B (OIIK-1)
naHHeix B R (num, int, W.0IIK-1.1. 3 (OIIK-2)
factor, char, bool) NJ1.0IIK-1.2. V (OIIK-2)
OcCHOBHBIE THUIIBI NJ.0TIK-2.1. B (OIIK-2)
CTPYKTYD JTAaHHBIX NJ1.0TIK-2.2. 3 (OIIK-8)
(vector, data.frame, list). WJI.OIIK-2.3. V (OIIK-8)
OCHOBHBIE THIIBI NJI.OIIK-2.4. B (OIIK-8)




Ne HanmenoBanmue Coaepxanue TeM L( Konpl HNnaukaropsl Koawi 3¥YB (B
n/m | TeMm (pas3/eJioB) (pasnenoB) OMIIeTeHIN i KOMIIeTeHI U coor.c Tabnuueit 1)
(B coor.c Tabnuueit
1)

OubNMHoTeK OMOMMOTEK B W/.0IIK-8.1.

R u ux crpykrypa. NJ.0IIK-8.2.

OOBsICHCHHE TPHUHIIUIIOB NJI.0OIIK-8.3.

BEKTOPHU3AIINH.

BbasoBeie ¢pynkmmu B R.

Kak 3arpyxare manHbie

Pa3HBIX TUIOB U3 Pa3HBIX

HCTOYHHUKOB.

Brmonnenne B R

MOPOCTEHIINX  OIEePaLHid,

KOTOPBIC CITyLIATENTH YKe

YMEIOT Ha si3bike Python

(ifelse, gsub, grepl u

pou.)

2 Manunynsuus Kak paborars ¢ Ttunom | YK-4 NA.YK-4.1. 3 (YK-4)

na"HeiMu B R nansblx “data.frame”? OIIK-1 WNJ.YK-4.2. VY (VK-4)
OOparienue k | OIIK-2 NJ.VK-4.3. B (YK-4)
nepeMeHHbIM M cTpokaM, | OITK-8 NJ.VK-4.4. 3 (OIIK-1)
HHJIEKCAIIHS. NJ.VK-4.5. VY (OIIK-1)
Ouprpanys,  BEIOOpKa NJI.YK-4.6. B (OIIK-1)
TIePEMEHHBIX. WJI.OIK-1.1. 3 (OIIK-2)
[MpakTuka oObeaMHEHUI NJ.0TIK-1.2. V (OIIK-2)
u npeoOpa3oBaHus NJ.0TIK-2.1. B (OIIK-2)
naradpeiiMoB. NJI.0IK-2.2. 3 (OIIK-8)
IMoBTOpeHue NJI.OTIK-2.3. VY (OIIK-8)
POHIEHHOTO Ha NJ1.0TIK-2.4. B (OIIK-8)
NpeabIIyIIEM 3aHATUU W1.0IIK-8.1.
BMECTe c HOBBIM N.0IIK-8.2.
MarepuagoM 3HAaKOMCTBO NJ.OIIK-8.3.
¢ makerom dplyr.

3 bubnuorexu OO0bsicHeHne obueit | YK-4 WUJ.VK-4.1. 3 (VK-4)
tidyverse, JIOTHKH paboThI B | OIIK-1 UJ.VK-4.2. VY (VK-4)
reshape, cemelictBe  Oubimorek | OITK-2 NJ.VK-4.3. B (YK-4)
data.table, tidyverse. OIIK-8 NUJ.VK-4.4. 3 (OIIK-1)
MaHUITYJISIIAS IToBropenue CTaporo NJ.YK-4.5. VY (OIIK-1)
JAHHBIMH Mmarepuana Ha dplyr. NJ1.YK-4.6. B (OIIK-1)

[Mpeumymecrsa NJ.0IIK-1.1. 3 (OIIK-2)

data.table. NJ.0TIK-1.2. V (OIIK-2)

OCHOBHBIE ~ NPHUHIMUIIBI NJ.0TIK-2.1. B (OIIK-2)

paboThI u WJI.OIIK-2.2. 3 (OIIK-8)

cnenuduIeckne NJT.0IIK-2.3. VY (OIIK-8)

omeparops! data.table. NJ1.0IIK-2.4. B (OIIK-8)
NJI.OTIK-8.1.

KonBeprarus TaHHBIX W3 N.0IIK-8.2.

ITUPOKOTO B JUIMHHBIA M N.0IIK-8.3.

HAo0OpOT C IOMOIIBIO

naketoB  reshape  wu

reshape?.

4 OcHoBbl paboTsl | Pabora co crpokoBeivu | YK-4 NA.YK-4.1. 3 (YK-4)

C TEKCTOBBIMU 3HAUEHHUSIMHU. OIIK-1 NA.YK-4.2. VY (YK-4)
JTaHHBIMU, VYnopsngounBanue OIIK-2 HUI.VK-4.3. B (YK-4)
BBIUUCTKA cTpokoBbIX  3HauyeHud. | OITK-8 NJA.YK-4.4. 3 (OIIK-1)
JTAHHBIX Brramncrka, 3aMeHa TEKCTa NI.VK-4.5. VY (OIIK-1)
1o marTepHam, NJI.YK-4.6. B (OIIK-1)
peTyIsIpHBIE BBIpAKCHUS, NA.OIK-1.1. 3 (OIIK-2)
¢byuks  gsub,  Gasa WJI.OIIK-1.2. VY (OIIK-2)
npeno6paboTKu s WJI.0IIK-2.1. B (OIIK-2)
TEKCTOBOTO aHAJIM3a. NJI.0IK-2.2. 3 (OIIK-8)
NJ.0IK-2.3. VY (OIIK-8)




Ne HanmeHnoBaHue Coaepxanue TeM L( Koasbl HNnaukaropsl Konn1 3YB (B
n/n TeM (pa3/iesion) (pa3neJioB) OMIeTeHIUit KOMIIeTeHIH i coort.c Tabmuneit 1)
(B coor.c Tabnuueit
1)
NJI.0TIK-2.4. B (OI1K-8)
nJI.OTIK-8.1.
NJI.0TIK-8.2.
nJ.OTIK-8.3.

5 Busyanuzanuun IloBTOpEHue teopun | YK-4 NI.VK-4.1. 3 (YK-4)
BU3YaJIN3alIHN. OIIK-1 UJ.VK-4.2. VY (VK-4)
3HAKOMCTBO ¢ | OIIK-2 NJ.VK-4.3. B (YK-4)
uHCTpyMeHTamu ggplot2. | OTIK-8 NUJ.VK-4.4. 3 (OIIK-1)
WurepakTuBHAsS NJ.YK-4.5. VY (OIIK-1)
BU3yaJIM3aIINsL c NJI.YK-4.6. B (OIIK-1)
nomotipto makera plotly. NJ.0IIK-1.1. 3 (OIIK-2)

NJI.OTIK-1.2. VY (OIIK-2)
nJI.OTIK-2.1. B (OI1K-2)
NJI.OTIK-2.2. 3 (OIIK-8)
NJ1.0IIK-2.3. V (OIIK-8)
NJ1.OTIK-2.4. B (OIIK-8)
NJI.OTIK-8.1.
NJI.0TIK-8.2.
nJ.OTIK-8.3.

6 Craructiueckne | OcHOBHBIE MHCTpYMEHTH | YK-4 NI.VK-4.1. 3 (VK-4)
WHCTPYMEHTBI CTaTHCTUIECKOTO OIIK-1 NI.YK-4.2. VY (VK-4)
st R agammza ¢ R. basoseie | OIIK-2 NJ.VK-4.3. B (YK-4)

craructuyeckue  tectsl | OIIK-8 HUI.YK-4.4. 3 (OIIK-1)

(T-test, ANOVA, Chi- NJI.YK-4.5. VY (OIIK-1)

Square). NJ1.YK-4.6. B (OIIK-1)

KoppemnsiunonHsiii NJ.0IIK-1.1. 3 (OIIK-2)

aHaJm3. NJ.0TIK-1.2. V (OIIK-2)
nJI.OTIK-2.1. B (OI1K-2)

IMoakperuieHue 3HAHUS U3 WJI.OIIK-2.2. 3 (OIIK-8)

kypca  “BBenenue B NJT.0IIK-2.3. VY (OIIK-8)

CTaTHCTHKY”. NJI.0IIK-2.4. B (OIIK-8)

[ToBropenue OCHOB NJ.OIK-8.1.

(dopMaBEHON CTaTHUCTHUKA NJ.OIIK-8.2.

(myneBas, N.0IIK-8.3.

aNbTepHATUBHAS

TUIIOTC3HbI, YpOBHHA

3HAYUMOCTH,

JOBEPUTCIILHBIC

HUHTEPBAJIBI).

Busyanuzanus

CTaTHCTHYECKHX TECTOB.

7 Pezpeccuonnoe 3akperurenue 3HaHUE mo | YK-4 NI.VK-4.1. 3 (VK-4)
MoOenuposanue | CTAaTHCTUKE n3 | OIIK-1 . YK-4.2. VY (VK-4)

6 R. npeasiaymero  3anstus. | OITK-2 NI.YK-4.3. B (YK-4)
Perpeccuonnoe OIIK-8 NUJ.VK-4.4. 3 (OIIK-1)
MOJICJIUPOBAHUE IOIHOTO NJ.YK-4.5. VY (OIIK-1)
LUKJIA. NJ1.YK-4.6. B (OIIK-1)

nJI.OTIK-1.1. 3 (OIIK-2)
OcHOBBI MeToja NJ.0TIK-1.2. V (OIIK-2)
HaNMEHBIIINX KBaJIPaToB. NJ.0TIK-2.1. B (OIIK-2)
IMocTpoenne nuHeWHOM NJI.0IK-2.2. 3 (OIIK-8)
PErpPeCCHOHHON MOIEIH, NJI.0IIK-2.3. VY (OIIK-8)
YTEHUE BBIIAYH. NJI.0IIK-2.4. B (OIIK-8)
Busyanuzanms N.0TIK-8.1.
pe3yNbTaToB NJ.OIIK-8.2.
PETPECCHOHHOTO NJ.OIIK-8.3.
MOJICITHPOBAHHSI.
[Tposepka 3¢ eKToB.

10




Ne HanmeHnoBaHue Coaepxanue TeM L( Koasbl HNnaukaropsl Koabi 3¥YB (B

n/n TeM (pa3/iesion) (pa3neJioB) OMIIeT eHIHii KOMIIeTeHIHH coort.c Tabmuneit 1)

(8 coort.c Tabnureit
1)

JlnarnHoctrka Mojenei

5.2 CTpyKTypa I¥CUMIIJIHHbI

Tabnuna 4
CrpyKTypa 1M CHHIIHHBI
Ne n/mm HaumeHoBaHue Tem O0beM IMCHUILIMHEL, Yac. ®opma
(pa3neJioB) Bcero KonraktHas padora | CP TEeKylIero
o0yuarouxcsi c KOHTPOJIA
npemnogaBarejeM Mo ycneBaeMocTH
THIIAM Y4eOHBIX MPOMeKYTOUHOI
3aHATHH] B aTTecTaluu
coorBercTBHH ¢ YII
Ja [ 3
Ounasn ¢popma 0dyuenusn
Tema 1 Beenenue 14 2 2 10 113
Tema 2 Manumyrsinys JaHHBIME B R 14 2 2 10 113
Tema 3 buGnuorexu tidyverse, reshape,
data.table, manunynsms 14 2 2 10 113
JTAaHHBIMH
Tema 4 OCHOBBI pabOTHI C TEKCTOBBIMH 14 2 2 10 m3
JTAHHBIMH, BBIYMCTKA JaHHBIX
Tema 5 Busyanuzamyn 14 2 2 10 113
Tema 6 CratucTuueckue HHCTPYMEHTEI 15 2 2 11 3
s R
Tema 7 BP(;‘peCCI/IOHHoe MOJETUPOBAHUE 14 5 2 10 m3
IIpoMeskyTOUHAS aTTeCTALMSA 9 - - - Ox3aMeH
Bcero: 108/3 14 14 71 9

*[Ipumeuanue: Gopmvl mexyueco KOHMpos ycnesaemocmu’ npakmuyeckoe saoanue (I13).

6. YAEBHO-METOJAYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHOM PABOTHI
OBYYAIOIUXCA ITO JUCHUTIJIMHE

6.1 O0mMe moJI0KeHN s

3HaHUS M HaABBIKHM, IOJYYECHHBIE B pE3ylbTaTe JEKIUH M J1a0OpaTOpHBIX 3aHITHH,
3aKpEIISIOTCS U Pa3BUBAIOTCS B pe3yJIbTaTe MOBTOPEHUS MaTepHalla, yCBOEHHOTO B ayJIMTOPUH,
IyTeM YTEHHs TEKCTOB M HCCIEIOBATENbCKOM JUTepaTypbl (M3 CIUCKOB OCHOBHOM H
JIOTIOTHUTEIBLHON JTUTEPATYpPhl) U UX aHAJIN3A.

CamocTosTenpbHas paboTa SBIsIETCS BaKHEWINEH YacTbi0 TIpOIecca  BBICIIETO
oOpaszoBanus. Ee cienyeT 0co3HaHHO OPraHMW30BaTh, BBIIEIUB JJI1 3TOr0 HEOOXOAUMOE BpeMsl 1
COOTBETCTBEHHBIM OOpa30M OpraHU30BaB padouee MPOCTPAHCTBO. BaKHEHIIMM 3IEMEHTOM
CaMOCTOATENIbHONW PAa0OTHI SABJISETCS MPOPadOTKa MaTEpPUANIOB MPOIICAIIUX 3aHATUN (aHAIN3
KOHCIIEKTOB, 4YTEHHE pEKOMEHJOBAHHOM JMTEpaTypbl) U IMOATOTOBKA K CIEAYIOLUIUM
JEKUUAM/Ta00paToOpHbIM 3aHATHAM. JluTeparypy, peKOMEHIOBaHHYIO B Mporpamme Kypca,
CJICayCeTr, 10 BO3MOXHOCTH, 4YUTATb B TCUCHUC BCCIO CCMCCTPA, KOHLOCHTPUPYACH Ha
00yCIIOBJICHHBIX ITPOrPaMMOil Kypca TeMax.

CyIIecTBEeHHYI0 4YacThb CaMOCTOSITEJIbHOM  pabOThl  MarucTpaHTa IpeJCTaBIsET
CaMOCTOSITENIbHOE M3YYEHHE BCIIOMOTaTeNbHbIX Y4eOHO-METOAMYECKUX WU3AaHUMN, JIEKIMOHHBIX
KOHCIIEKTOB, MHTEPHET-pecypcoB u mp. [loaroroBka k 1abOpaTOpPHBIM 3aHSATHSM, TEKYyIIEH U
MMPOMEKYTOUYHOM aTTECTAIlMd TIO0 JUCHUIUIMHE TaKXKe SBISICTCS BakKHOW (opmoil paboThl
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maructpanTa. CamocTrosdTenbHas padoTa MOXXET BECTUCh KaK HMHIMBUAYaJIbHO, TaK WM IpHU
COJICUCTBUU IIPETIOIAaBATEIIS.

6.2 Pexomenaamum 1O PpacnpenejeHHI0 Y4eOHOr0 BpeMeHH 10 BHAAM
CaMOCTOSITeILHO PadoThl U pa3aeaaM AU CHUIIHHBI

Tema 1. BBenenne:

1.1. M3yuyeHue BONPOCOB, MPEACTABICHHBIX B CHOUCKE TeM JeKiui. [loBropeHue
M3YYEHHOTO Ha MPEeABIAYIIUX JEKIHIX Marepuasa MpHu MOATOTOBKE K MOCIEAYIOIIUM JIEKIUSAM —
5 4acos.

1.2. TIlomroroBka K IJTa0OpPaTOpHBIM 3aHATUSM TIO TPEIJIOKEHHBIM  TeMaw,
CaMOCTOSITENIbHOE M3yYeHHEe PEKOMEHIOBaHHOM JTUTEepaTypbl, IOBTOPEHUE MaTepuasa JEKIHi —
5 gacoB. Utoro: 10 gacos.

Tema 2. Manunyasinusi JaHHbIMH B R:

2.1. W3yueHue BOMPOCOB, TNPEICTABIECHHBIX B CHUCKe TeM Jiekiui. [loBropenmue
M3YYEHHOTO Ha MPEeABIAYIIUX JEKIMIX Marepuasa Mpu MOATOTOBKE K MOCIEAYIOIIUM JICKIUSAM —
5 yacos.

2.2. TlomrotoBka Kk nabOpaTOPHBIM 3aHATHSIM IO TPEUIOKEHHBIM  TEMaM,
CaMOCTOSITENIbHOE M3yYeHHEe PEKOMEHIOBaHHOM JTUTEepaTyphbl, IOBTOPEHUE MaTepuasa JIEKIHi —
5 gacoB. Utoro: 10 gacos.

Tema 3. bubaunorexn tidyverse, reshape, data.table, Mmannnyasinust faHHbBIMHE:

3.1. H3yueHume BOMPOCOB, NPEICTABICHHBIX B CHUCKe TeM Jiekiuid. [loBropenme
M3YYEHHOTO Ha MPEIbITYIIUX JISKIHUIX MaTepuaia Mpy MOATOTOBKE K MOCIEAYIOMUM JICKIUIM —
5 4acos.

3.2. TlomroroBka K IJ1aDOparOpHBIM 3aHATUSM TIO0 TPEIJIOKEHHBIM  TeMaw,
CaMOCTOSITENIbHOE M3yYeHHEe PEKOMEHIOBaHHOM TUTEepaTypbl, IOBTOPEHUE MaTepuasa JeKIUi —
5 gacoB. Utoro: 10 gacos.

Tema 4. OcHOBBI Pad0OTHI ¢ TEKCTOBBIMH TAHHBIMU, BBIYMCTKA JAHHBIX:

4.1. W3ydeHwe BOMPOCOB, TMPEACTABICHHBIX B CIHCKE TeM JeKkiui. [loBropeHue
M3YYEHHOTO Ha MPEeABIAYIIUX JEKIHIX Marepuasa MpHu MOATOTOBKE K MOCIEAYIOIIUM JIEKIUSM —
5 gacos.

4.2. TlogroroBka K Ja0OpaTOpPHBIM 3aHATHUSAM [0  MPEAIOKCHHBIM  TeMaM,
CaMOCTOSITEIIbHOE M3y4YEHHE PEKOMEHIOBAHHOM JINTEepaTyphl, MOBTOPEHNE MaTepuasia JCKIUH —
5 gacos. Uroro: 10 gacos.

Tema 5. Busyanusanum:

5.1. H3yueHume BOMPOCOB, NPEICTABICHHBIX B CHUCKe TeM Jiekiui. [loBropenme
M3YYEHHOTO Ha MPEeABIAYIIUX JEKIHIX Marepuasa MpHu MOATOTOBKE K MOCIEAYIOIIUM JIEKIUSIM —
5 4acos.

5.2. TlomroroBka K IJ1aDOpaTOpHBIM 3aHSATUSM TIO TPEIJIOKEHHBIM  TeMaw,
CaMOCTOSITENIbHOE N3YyYEHUE PEKOMEHIOBAaHHOM JINTEepaTypsl, IOBTOPEHNUE MaTeprala JEKIUl —
5 gacoB. Utoro: 10 gacos.

Tema 6. CTaTucTHYeCKHe HHCTPYMEHThI 1A R:

6.1. M3yueHue BOMPOCOB, MPEACTABIECHHBIX B CHUCKe TeM Jekiui. [loBropenme
M3YYEHHOTO Ha MPEeAbIAYIIUX JEKIHIX Marepuasa MpHu MOATOTOBKE K MOCIEAYIOIIUM JIEKIUSM —
5 4acos.

6.2. IlomrotoBka Kk 1a0OpaTOPHBIM 3aHATHSIM 1O TPEUIOKEHHBIM  TEMaM,
CaMOCTOSITENIbHOE M3yYeHHEe PEKOMEHIOBaHHOM JTUTEepaTypbl, IOBTOPEHUE MaTepuasa JeKIUi —
6 gacos. Utoro: 11 yacos.
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Tema 7. PerpeccuonHoe MoaeaupoBanue B R:

7.1. H3yueHue BONPOCOB, MPEICTABICHHBIX B CIHUCKE TeM Jiekuuil. IloBropenue
M3Y4EHHOT'O Ha MPEeABIAYIINX JEKIHIX Marepuaia IIpyu MOATOTOBKE K MOCIEAYIOIINUM JIEKIUSM —
S 4acos.

7.2. llomrotoBka K JabOpaTOpHBIM 3aHATHSAM 1O NPEUIOKEHHBIM  TeMaw,
CaMOCTOSITENIbHOE M3yYEHUE PEKOMEHIOBAHHOM JIMTEPATyphl, IOBTOPEHUE MaTepuasia JEeKIUH —
5 gacos. Utoro: 10 yacos.

6.3 IlepeyeHb OCHOBHBIX BONPOCOB MO H3YyYaeMbIM TeMaM JJIs CAMOCTOSATEIbHOIH padoThI
o0yuyaruuxcst Mo JUCHHUIJINHE

BOHpOCBI JUIA CaMOCTOSITEIBHOM MOATOTOBKHU 110 TEMaM IUCHUIIJINHBI.

1. OcHoBHBIE THITBI OMOINOTEK B R 1 X CTpyKTYypa.

2. OCHOBHBIE HMHCTPYMEHTBHI JJIi MAHHITYISIUU JaHHBIX, MOCTPOCHUE CpPE30B
TAaHHBIX

3. [TpakTuka oObeIMHEHNI U TPpeoOpa3oBanus naTadperiMoB.

4. dunprpanus u mpeodpa3oBaHNUE TEKCTOBBIX MEPEMEHHBIX

S. OCHOBBI BU3yaH3aliu JaHHbIX B ggplot2

6. PaGora co craTucTUYECKUMH HHCTPYMEHTAMH U UHTEPIIPETAIIHS pe3yIbTaToB

7. TexHUYeCcKoe MOCTPOCHUE TMHEHHON PErPECCUU U €€ BU3yaIu3alusl.

8. OcHOBHBIE METO/IBI KJTACTEpU3allny U X mpuMeHenue B R: K-Means, Mean-Shift,

DBSCAN.

6.4 IlepeyeHb JTUTEPATYPHI AJI51 CAMOCTOATEIbHONH PadoThHI 00yUYaKOIIerocs:

1. bormanos, E. II. HMHTennekryanapHbId aHanu3 JAaHHBIX : MPAKTUKYM I
MaructpanToB HampasiaeHust 09.04.03 «[Ipukinagnas wHOpMaruka» TPOPHIH MOATOTOBKU
«HpOpMaLIMOHHBIE CHCTEMBI i TEXHOJIOTUU KoprioparuBHoro yrnpasienus» / E. I1. bornaHos. -
Bonarorpan : ®I'bOY BO Bomnrorpaackuit ['AY, 2019. - 112 c. - Teker : anekrponnsiii. - URL:
https://znanium.com/catalog/product/1087885 . — Pexxum gocTyrma: Mo MOAMUCKE.

2. Bapckuii, A. b. [InanupoBanue BUpTyalbHbIX BEIYUCIEHHH : yuel. mocobue / A.b.
bapckuii. — M. : Ul «®OPYM» : UHOPA-M, 2018. — 200 ¢. — (Bsiciiee oOpa3oBanue). —
www.dx.doi.org/10.12737/19901. - ISBN 978-5-8199-0655-2. - Tekcr : anekrpoHHsblid. - URL:
https://znanium.com/catalog/product/966062 . — Pesxum gocTyna: 1o moamucke.

3. CrartucTuueckui aHaJIn3 JaHHBIX, MOJICIIUPOBAHHUC n HUCCIICOOBAaHUC
BEPOSITHOCTHBIX 3akoHOMepHocTed. KommmbrorepHsiii moaxon/Jlememkob.lO., JlemenkoC.b.,
[TocroBanoBC.H. u ap. - HoBocubupck : HI'TY, 2011. - 888 c.: ISBN 978-5-7782-1590-0. - Tekcr
: anektpoHHbIi. - URL: https://znanium.com/catalog/product/548140 . — Pexwum pmocrtyma: 1o
MOJTUCKE.

4. Advanced R / H. Wickham. - 2nd ed. - Boca Raton ; London ; New York : CRC
Press : Taylor & Francis Group, 2019. - xvi, 587 p. - (The R Series). - (Chapman and Hall Book).
- Bibliography : p. 577 - 580. - ISBN 978-0-8153-8457-1.

5. Discovering Statistics Using R / A. Field, J. Miles, Z. Field. - London ; Thousand
Oaks ; New Delhi : Sage Publications, 2012. - xxxiv, 958 p. - ISBN 978-1-4462-0046-9.

6.5 IlepeyeHb y4eOHO-METOAUYECKOT0 00ecTedeHusl 1JIs1 CAMOCTOATEIbHOM padoThl

Jns  olecneuyeHuss caMOCTOATEIbHOW pabOThl MarucTPaHTOB IO  JUCIUIUIMHE
«I[IporpammupoBanue B R» pa3paborano yueOHO-METOIUIECKOE 00ECIIEUeHNE B COCTABE:

1. KoHTpoapHBIC 3a1aHus 1)1 TOATOTOBKH K TIPOIIEAypaM TEKYIIero KOHTpouis (1. 7.2
Paboueii nporpammst).

2. TunoBsie 3ajaHUs 1JIs IOATOTOBKH K MMPOMEXKYTOUHOM artecTtaruu (1. 7.4 Paboueit
IIPOrPaMMBl).
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3. PexomeHyeMble OCHOBHAS, TOTIOJIHUTENBHAS TUTeparypa, MHTepHET-pecypehl 1
crpaBouHbIe cucTeMsl (1. 8, 9 Paboueli mporpaMMel).

4, PaGouas mporpamma IUCIUIUIMHBI pa3MelieHa B 3JEKTPOHHOW HWH(POpMAITMOHHO-
o0Opa3oBareNbHON cpefe YHUBEpCUTETa Ha JIIEKTPOHHOM YueOHO-METOAMYECKOM pecypce
AHOOBO «EYCII6» — obpa3oBarensaom mopraine LMS Sakai — Sakai@EU.

7. ®OH] OLIEHOYHBIX CPEJCTB J|/Is1 IPOBEJEHMS TEKYIIEI 1
MPOMEKYTOYHOI ATTECTALIUU OBYYAIOILIMXCS O JUCLUNIAHE

7.1 Tloka3aTes i, KPUTEPUH U OLIECHUBAHHNE KOMIIETEHIMI U HHANKATOPOB UX JOCTUKEHUS
B Tpollecce TeKyIlleld aTTecTanun

WHdopmarus o copepkaHuH U TMPOIEIype TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH, METOIUKE
OLCHHUBAHUA 3HaHI/II>'I, YMeHI/II\/'I 1 HaBBIKOB 06yqa10meroc;1 B XOAC TCKYILICTO KOHTPOJISL JOBOAATCA
HAyYHO-TIEIarOTUIECKIUMH PAOOTHUKAMH YHUBEPCHUTETA JI0 CBEACHUS 00YJarOIIETrocs Ha TIEPBOM
3aHATHUU I10 I[aHHOI>'I JUCHUITIINHE.

Texymuii KOHTPOJIb TpeIyCMaTpuBacT IOATOTOBKY MAruCTPaHTOB K  KaXIOMY
J1a60paT0pH0My 3aHATUIO, IOATOTOBKY IMMPAKTUYCCKUX 3aI[aHI/II>'I, AKTUBHOC CJIYIIIAHHUC Ha JICKIUAX.
MarucTtpaHT JOJDKEH TNPHCYTCTBOBATh HA 3aHATHUSX, OTBEYATh HAa TOCTaBJICHHBIC BOIPOCHI,
MOKAa3bIBasi, YTO MPOYUTAI pazdHpaeMylo JTUTeparypy, MPEeACTaBIATh COAEPIKATENbHbIE PEIUTUKU
0 00CY)KIa€MbIM BOTIPOCAM.

Texymuii KOHTpPOJb MPOBOAMTCA B (OpME OLEHUBAHMA Yy4YacTUs MAaruCTpaHTOB B
OPOXOAAIINX  JHMCITyTax, OLICHUBAHHS  BBIMOJIHEHHBIX  MPAKTUYECCKUX 3aJlaHnH,
JEMOHCTPHUPYIOLINX CTENIEHD 3HAKOMCTBA C JIOMOJIHUTEIBHON JIMTEPATypPOH.

Tabmuna 5
IMoxa3aTrejn, KPpUTEPUH U ONIEHUBAHNE KOMIETEHIIHIT M HHIHMKATOPOB HX
AOCTHKEHHS B Mpoliecce TeKYIIei aTTecTaunu

HaunmenoBanue tem Koapb! HNupuxaropsl Kons1 3YB (s Dopmbl Pe3ysbrarsl
(pameﬂon) KOMIIeTeH Uit KOMIIeTeH Ui coom. ¢ TEeKyLIero TEeKyLero
Tabnuyeri 1) KOHTPOJIs KOHTPOJISA
YCneBaeMoCTH
Brenenne YK-4 NJ.VK-4.1. 3 (YK-4) IIpakTudeckoe 3a4TeHO/
OIIK-1 UI.VK-4.2. VY (YK-4) 3aganue 1 HE 3aYTEHO
OIIK-2 NUJ.VK-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)
WA.0I0K-1.1. 3 (OIIK-2)
W.0I0K-1.2. VY (OIIK-2)
W.0I0K-2.1. B (OIIK-2)
NJ.0I0K-2.2. 3 (OTIK-8)
NJ.0I0K-2.3. VY (OIIK-8)
NA.0OIIK-2.4. B (OIIK-8)
NA.0IIK-8.1.
N.0IIK-8.2.
NJ.OTIK-8.3.
MaHuTTysIus YK-4 NJ.VK-4.1. 3 (YK-4) IIpakTudeckoe 3a4TeHO/
JTaHHBIMA B R OIIK-1 WI.YK-4.2. VY (YK-4) 3amanue 2 HE 3a4TEHO
OIIK-2 NUJ.VK-4.3. B (YK-4)
OIIK-8 HUA.YK-4.4. 3 (OTIK-1)
UA.YK-4.5. VY (OIIK-1)
N.YK-4.6. B (OIIK-1)
WA.0IIK-1.1. 3 (OIIK-2)
W.0IIK-1.2. VY (OIIK-2)
W.0I0K-2.1. B (OIIK-2)
NA.0IK-2.2. 3 (OIIK-8)
NA.0IIK-2.3. VY (OIIK-8)
NJ.0TIK-2.4. B (OIIK-8)
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HaumeHnoBaHue TeM Koasb1 HNuankaropbl Konr1 3YB (s DopMbI Pesyabrarsl
(pa3zuesioB) KOMIIeTeHI Uit KOMIIETeHI Ui coom. ¢ TEeKYyIero TEeKYyIero
Tabnuyeri 1) KOHTPOJIs KOHTPOJIS
ycreBaeMocTH
NA.0IK-8.1.
NJI.0TIK-8.2.
NJ.OTIK-8.3.
bubnorexku YK-4 NJ.VK-4.1. 3 (YK-4) IIpakTudeckoe 3a4TeHO/
tidyverse, reshape, OIIK-1 UI.VK-4.2. VY (YK-4) 3ajanue 3 HE 3aYTEHO
data.table, OIIK-2 UJI.VK-4.3. B (VK-4)
MaHUITYIISIIAST OIIK-8 UJI.VK-4.4. 3 (OIIK-1)
JAHHBIMH UJ.VK-4.5. VY (OIIK-1)
NJA.YK-4.6. B (OIIK-1)
WA.0I0K-1.1. 3 (OIIK-2)
W.0I0K-1.2. VY (OIIK-2)
W.0I0K-2.1. B (OIIK-2)
NJ.0I0K-2.2. 3 (OIIK-8)
NJ.0IIK-2.3. VY (OIIK-8)
NA.0IIK-2.4. B (OIIK-8)
NA.0OIIK-8.1.
N.0IIK-8.2.
NJ.OIIK-8.3.
OcHOBBI pabOTEHI C YK-4 NJ.VK-4.1. 3 (YK-4) IIpakTudeckoe 3a4TeHO/
TEKCTOBBIMHU OIIK-1 WNI.YK-4.2. VY (YK-4) 3ananue 4 HE 3a4TEHO
JaHHbIMH, BbruncTtka | OIIK-2 NA.VK-4.3. B (YK-4)
JIaHHBIX OIIK-8 NA.VK-4.4. 3 (OIIK-1)
NA.YK-4.5. VY (OIIK-1)
NA.YK-4.6. B (OIIK-1)
WA.0I0K-1.1. 3 (OIIK-2)
W.0IIK-1.2. VY (OIIK-2)
NA.0IK-2.1. B (OIIK-2)
NA.0IK-2.2. 3 (OIIK-8)
NA.0IIK-2.3. VY (OIIK-8)
NA.0IIK-2.4. B (OIIK-8)
NA.0OIIK-8.1.
N.OIIK-8.2.
N.0IIK-8.3.
Busyanuzanuu YK-4 NA.YK-4.1. 3 (YK-4) IIpakTuueckoe 3a4TeHO/
OIIK-1 NA.YK-4.2. VY (YK-4) 3aaHue 5 HE 3a4TEHO
OIIK-2 NA.YK-4.3. B (YK-4)
OIIK-8 HUA.YK-4.4. 3 (OTIK-1)
NA.YK-4.5. VY (OIIK-1)
NA.YK-4.6. B (OIIK-1)
NA.0OIK-1.1. 3 (OIIK-2)
NA.0OIK-1.2. V (OIIK-2)
NA.0IK-2.1. B (OIIK-2)
NA.0IIK-2.2. 3 (OIIK-8)
NA.0IIK-2.3. VY (OIIK-8)
NJ.0I0K-2.4. B (OIIK-8)
NJ.OIIK-8.1.
NJ.0OIIK-8.2.
N.0IIK-8.3.
Craructuueckue YK-4 NA.YK-4.1. 3 (YK-4) IIpaktuueckoe 3a4TeHO/
uHcTpymentsl st R | OIIK-1 UA.VK-4.2. VY (YK-4) 3agaHue 6 HE 3a4TEHO
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)
NA.0OIK-1.1. 3 (OIIK-2)
NA.0IK-1.2. V (OIIK-2)
NA.0IK-2.1. B (OIIK-2)
NJ.0I0K-2.2. 3 (OIIK-8)
NA.0IK-2.3. VY (OIIK-8)
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HaumeHnoBaHue TeM Koasb1 HNuankaropbl Konr1 3YB (s DopMbI Pesyabrarsl
(pa3nesioB) KOMIeTeHIMi KOMIIeTeHI U i coom. ¢ TeKYILero TeKYILero
Tabnuyeri 1) KOHTPOJIs KOHTPOJIS
ycneBaeMocTH
NA.0IK-2.4. B (OTIK-8)
NJI.0OIIK-8.1.
NJI.0OIIK-8.2.
NJ.OTIK-8.3.
Perpeccronnoe YK-4 NJ.VK-4.1. 3 (YK-4) IIpakTudeckoe 3a4TeHO/
monenupoBanue B R. | OITK-1 NI.YK-4.2. VY (YK-4) 3anmanue 7 HE 3a4TEHO
OIIK-2 UJ.VK-4.3. B (YK-4)
OIIK-8 NA.YK-4.4. 3 (OIIK-1)
HUA.YK-4.5. VY (OIIK-1)
H.YK-4.6. B (OIIK-1)

WJLOMK-1.1. | 3 (OIK-2)
WUJL.OIK-1.2. | Y (OIIK-2)
WUJ.OMK-2.1. | B (OIIK-2)
WUJL.OIK-2.2. | 3 (OIK-8)
WJ.OMK-2.3. | Y (OIIK-8)
WJ.OIK-2.4. | B (OIIK-8)
WJ1.0TIK-8.1.
WJ1.0TIK-8.2.
1J1.OTIK-8.3.

Tabnuna 6
Kpurepun oneHuBanus

@opMBI TEKYIEro KOHTPOJIA
YCIIeBAeMOCTH

Kpurtepuu oneHuBanus

IIpaxkTrueckoe 3aganue

MAaruCTPaHT BBINOJHSCT 3aJaHHE YACTHYHO WJIH C CYIICCTBCHHBIMH
HeJoueTaMu (HEKOPPEKTHO C(OPMYIHUPOBAH HCCICAOBATENBLCKHN BOIIPOC, HE
ONpe/IeieHbl ~ OCHOBHBIE  areHThl, HEKOPPEKTHO  BBIOPAHbI  METOJBI
uCcleoBaHus, TpeOOBaHMsS K  COJIEPXKAHHIO, CTPYKType,  JIOTHKE,
aprymMeHTanuy, opOpMIICHHIO HE BHITIONHEHBI) — HE 3a4TCHO,

MOJIHOE U MPABUIILHOE BBITIOJIIHEHNE 3a/[aHNsl B COOTBETCTBUU C TPEOOBAHUSIMU
K COIepKaHHIO, CTPYKTYpe, JIOTHKe, apryMeHrainud, OoQopMIeHHIO C
BO3MO)KHBIM HEOOJIBIIIAM KOJIMYECTBOM IOTPEIIHOCTEH (HAmpuMep, II0X0
BBIJICpXKAHHASL CTPYKTypa TEKCTa, HEAOCTAaTOYHAS apryMEHTAIlMs OTACIbHBIX
TE3UCOB) — 3aUTEHO

7.2 KoHTpOJILHBIE 3aIaHMsI IJIsl TEKYIIeH aTTecTaluu

IIpumepHBbIH MaTepuas NPAKTHYECKUX 3aJaHMM:

Tema 1. BBenenue.

IIpakTuueckoe 3agague 1:

e YcranoButh R-Studio

e  YCTaHOBUTH U 3arpy3uTh psij OMOINOTEK

e OxapakTepu30BaTh TUIBI JAHHBIX B MPEJIOKEHHOM J1aTaceTe
e IIpousBectn nmpocTeiinme mpeodpa3oBaHus C JAHHBIMH.

Tema 2. Manunyasius

JAaHHBbIMMU.

IIpakTHueckoe 3agague 2:

e Co3naTb HOBBI JaTacer

e BriOpaTh HyXXHBIE CTPOKH 1O 33JaHHOMY YCJIOBHIO

e Co31aTh HOBYIO KOJIOHKY T10 33JJAaHHOMY YCJIOBHIO

e Paccumrars cpepHee U1 pa3IMYHBIX KATErOPU B JaHHBIX

Tema 3. bubanorexn tidyverse, reshape, data.table, mannnyasiuust fanHbIMHE.
ITpakTyeckoe 3axanue 3:

e OOBeaMHUTH JBa JaTaceTa
o M3menuts Tum natadpeiima c long2wide na wide2long.
e BusyammsupoBaTh NoTy4yeHHBIC PE3YIbTATHI.
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Tema 4 OcHOBBI pad0ThI ¢ TEKCTOBBIMM IAHHBIMH, BHIYMCTKA TAHHBIX

[IpakTnueckoe 3aganue 4:

e BpluucTuTe NpEMTOKEHHBIM IaTaceT ¢ TEKCTOBBIMH JAaHHBIMH OT JIATUHUIBI U
pa3METOUHBIX CUMBOJIOB

Tema 5. Busyanuzanum.

IIpakTryeckoe 3aanue 5.

e BusyanusupoBaTh 4HCIOBBIC JAHHBIE C TOMOIIBIO TOUEYHON AUATPAMMBI

e BusyamusupoBarh YHCIIOBBIE IEPEMEHHBIE IO KATETOPHUSIM C IOMOIIBIO CTOIOUATHIX
auarpamm

e BusyamusupoBarh pacnpeneneHue YHUCIOBOM IMEPEeMEHHOW ¢ MOMOIIbI0 Tpaduka
IUIOTHOCTH

e BusyanmsupoBaTb MHOXKECTBO PpacCHpeieIICHUN YHMCIOBOM IIEPEMEHHOM B Pa3HBIX
KaTeropusx ¢ NOMOIbI0 KOPOOYaTOH JruarpaMmsl

Tema 6. CraTucTHYeCKHe HHCTPYMEHTHI B R.

ITpakTueckoe 3aganue 6.

e IIpuMeHUTH TECTHI CPaBHEHUS CPEIHUX HA BBIIAHHOM JUIS 33JaHUSI JaTaceTe

e IIpoBecTn KOpPEIALMOHHBIN aHAJIN3 HA BBINAHHBIX JAHHBIX

Tema 7. Perpeccnonnoe moaeupoBanue B R.

ITpakTyeckoe 3aganue 7.

e IlocTpouts perpeccuto Ha IPUBEIEHHBIX JAHHBIX.

e IIpoBecTn IMarHOCTHKY MOJHOTO UKJIA IS TOTYYMBILEHCS MOJEIIH.

7.3 lloka3aTe/iu, KPUTEPHUH U OlleHUBAHUE KOMIIETEHIN U HHIMKATOPOB HX J0CTHKEHUSI
B Nporecce NPOMeKYTOYHOM aTTecTalluu

®opMa NPOMEKYTOYHOI aTTecTallMM — DJK3aMeH, BBICTABIISIEMbIH Ha OCHOBE
(UHAIBHOTO MPOEKTA.

[lepen sx3aMeHOM MPOBOAUTCS KOHCYIBTAIUs, HA KOTOPOW IMpernoAaBaresib OTBEYaeT Ha
BOIIPOCHI MAruCTPAHTOB.

B pesynbrare mpoMeXyTOYHOTO KOHTPOJS 3HAHHUM CTYIEHTHI MOJY4YalOT OLEHKY I10
JTUCLUTITUHE.

Tabmuua 7
IMoxa3aTejn, KPpUTEPUH M OIIECHUBAHNE KOMIETEHIIHIT M HHIHMKATOPOB HX
JAOCTHKEHHS B poliecce MPOMEKYTOYHOI aTTecTallnu

®opma Koas1 HNnaukaropsl Koas1 3YB Kpurtepun onennBanus Ounenka
NPOMEKYTOUHON | KOMIETeH KOMIIeTeHIM it (6 coom. ¢
aTrecTalun/BUI nmit (6 coom. ¢ Tabnuyeri 1)
NPOMEKY TOUHOI Tabnuyeri 1)
aTTecTALMU
Ox3amen / YK-4 NA.YK-4.1. 3 (YK-4) Maructpantr  gemoHctpupyeT | OTiInuHO
MIPOEKT OIIK-1 NI.YK-4.2. VY (YK-4) MOJTHYIO CaMOCTOSITEIIbHOCTh B
OIIK-2 UJI.VK-4.3. B (VK-4) noaoope (haKTHYECKOTO

OIIK-8 UJI.VK-4.4. 3 (OIIK-1) Marepuaja M aHAJIUTHYECKOE
M. VK-4.5. VY (OIIK-1) OTHONIICHWH K HEMY, YMCHHE
UJ.VK-4.6. B (OIIK-1) paccMarpuBaTh  [PUMEPHl |
WJ.OIIK-1.1. | 3 (OIIK-2) (GaxThl BO  B3aUMOCBSI3H W
WJ.0IK-1.2. | V (OIIK-2) B3aUMOOOYCIIOBJICHHOCTH,

WJ.0IK-2.1. | B (OIIK-2) oTéuparb Haunboee
NJ.0TIK-2.2. | 3 (OIIK-8) CYILIECTBEHHBIEC U3 HUX; a TaKXKe
NJI.0IK-2.3. | V (OIIK-8) MOKAa3bIBAET TPaMOTHOE
WJI.0IK-2.4. | B (OIIK-8) UCIIOJIb30BaHUE METOZ0B
N.0I1K-8.1. OTIICAHMS U Tpe3eHTaIu’
NJ1.0IIK-8.2. HCCIIEOBAHMS

17



®opma Koas1 HNnaukaropsl Koaw1 3YB Kpurtepuu ounenuBanus Ouenka

NPOMEKYTOYHOH | KOMIIETeH KOMIIeTeHIHi (6 coom. ¢
aTTrecTaluu/BUI nmit (6 coom. ¢ Tabnuyeri 1)
NPOMEKY TOUHOI Tabnuyeri 1)
aTTecTaluu
NA.0IK-8.3. Maructpant  geMOHCTpUpyeT | Xopoluo

CaMOCTOSITENIFHOCTh B MOJ00pE
(bakTHYeckoro marepuana Hu
AHAJIUTUYECKOE OTHOIIEHHE K
HEMY, B OOJIBIIMHCTBE CIIy4acB
BUINT B3aUMOCBS3b IPUMEPOB U
(aktoB, B 1eIOM OTOWpaer
CYIIIECTBEHHBIC U3 HUX; a TAKKE
UCIIOJIE3YET MIPaBUIIbHBIC
METO/BI OITUCAHHUS u
MPE3CHTAIMH WCCIICAOBAHUS C
HEOOIBIINMH OLIMOKAMU

MaructpanT ~ JE€MOHCTPUPYET | YIOBJIETBOD
AQHAJIUTUYECKOE OTHOILUEHUE K | UTEJIbHO
Marepuany, BUAUT B3aHMMOCBS3b
HEKOTOPBIX MPIMEPOB H (haKTOB;
a TaKXkKe HCIOIb3YeT METOIBI
OTIMCAHUS U Tpe3eHTaluu
WCCIIEIOBaHUS C  OONBIINM
KOJJMYECTBOM HECYIIECTBEHHBIX
omuboK

Marucrpant He nemoHcTpupyet | Heynosners
AHAJIUTHYCCKOE OTHOIICHUE K | OPHUTEIBHO
Marepuay, HE BHUJIUT
B3aUMOCBS3b NPUMEPOB U
(hakTOB; a TaKXKe UCIOJB3YET
METO/BI OITUCAHMS u
Mpe3eHTAIlMN  UCCIIEIOBaHUs C
OOJIBIITUM KOJIMYECTBOM
CYIIECTBEHHBIX OMMUO0K

Pe3ynbrarhl caaun MpOMEXYTOYHOM aTTECTALMH 110 HAIPABICHHUSM IOATOTOBKH YPOBHS
MarucTpaTypbl OLEHUBAIOTCS 110 CTOOAJUIBHON CUCTEME OLICHKH B COOTBETCTBHH ¢ [losoxkeHnem
0 (opmax, MEPUOANYHOCTH M TOPSAKE OPraHW3alUM W MPOBEACHUS TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH M TNPOMEXYTOuHOW arrectanuu oOydaromuxcsi B AHOOBO «EYCIIo»
clenyronuM 00pa3oM COTIIacHO Taduiie 7a.

Tabnura 7a
Cucrema OneHKH 3HAHMI 00y4YarOIIMXCS
[IsTnbambHas (CTaHaApTHASI) CHCTEMA CrobanibHasi cuCTeMa OLCHKH Bunapnas cucteMa olleHKH
5 (OTJIMYHO) 100-81 3a4TEHO
4 (xoporo) 80-61
3 (yAOBIETBOPUTEIBHO) 60-41
2 (HEyOBIETBOPUTEIBHO) 40 u meHee HE 3a4TEHO

Pe3ynpTaThl MPOMEXYTOYHOTO KOHTPOJI IO TUCHMIUIMHE, BBIPQKCHHBIE B OICHKAaX
«OTIMYHO», «XOPOILIOY», «YIOBIECTBOPHTEIBHOY», MOKA3bIBAIOT YPOBEHb C(HOPMHPOBAHHOCTH Yy
o0ydJaromerocsi KOMIETEHIMA [0 AWCHUIUIMHE B COOTBETCTBHHM C KapTaMH KOMIICTCHIIUH
oOpa3oBaTenbHOM mporpamMmsl «[IpuKiIaHON aHANN3 AAHHBIX» IO HAIPABICHHIO MOATOTOBKH
09.04.03 Ilpuknannas napopMaTHKa (ypOBEHb MarucTpaTypsbl).

Pe3ynapTaTel TpPOMEXYTOYHOTO KOHTPOJS [0 JUCHMIUIMHE, BHIPAKCHHBIE B OIICHKE
«HEYJOBIECTBOPUTEIHHO», MTOKA3bIBAIOT HEC(OPMHUPOBAHHOCTH Y 00YYAIOIIETOCs KOMIETSHIIUI
[0 AWCIUIUIMHE B COOTBETCTBHM C KapTaMHM KOMIIETCHIMH 00pa3oBaTeNbHONW MPOTpaMMBI
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«[IpuksianHOW aHamM3 JaHHBIX» MO0 HanpaBieHuto noArotoBku 09.04.03 Ilpuxnagnas
nHpopmaTrka (ypoBEeHb MaricTpaTypsl).

7.4 TunoBble 32JaHUA K NPOMEKYTOUYHOM aTTeCcTAlUH

B kauecTBe (pmHAIBLHOTO MPOEKTA CIIyIIareseM OyIyT MPEIIoKEHbI pa3IMdHbIe HAOOPHI
JaHHBIX Hald KOTOPBIMHA H606XOI[I/IMO 6y1[eT COBCPIIUTH HpeOGPaSOBaHI/IH B COOTBETCTBUU C
pa3o0paHHBIMHA TEMaMH.

[Mpumep 3amanms (1): mpemoOCTaBUTH OMUCATENIbHBIC CTAaTUCTUKH MO Jaracery |
MPEJCTaBUTH B BUJIC TAOIHUIIBL.

[Mpumep 3amanus (2): BusyanuszupoBaTh CBS3b MEXKIY JBYyMsI TOKa3aTelsiMH U JaTh
KpaTKoe OMHCaHUE MOyYCHHON HILTIOCTPALINH.

Kpumepuu oyenxu:

1. KonnuecTBo mpaBuiIbHO BBHITTOTHEHHBIX 33]1a4.

2. Hcnonp3oBaHue pa3inuyHbIX BapuUaHTOB JUIsl BhimonHeHus 3amanus (base, dplyr,
data.table).

3. KoppekTHas uHTepnperanus HamucanHoro kofa (Ciymarens MOXeT OOBSCHUTD,

YTO BBITIOJIHSIOT ()YHKITUH B KOJIE).

7.5 CpeacrBa oOlleHKH HHAUKATOPOB J0CTHKEHUSI KOMIETeHIM

Tabnuma 8
CpencrBa OlleHKM HHAUKATOPOB JTOCTHKEHUSI KOMIIETEeH Uil
Koasbl HNuaukaTopbl CpencrTBa oueHkH (6 coom. ¢ Tabauyamu 5, 7)
KOMIIeT eHL Ui KOMIIeT eHL Ui
(6 coom.c Tabnuyeii 1)
YK-4 NJ.VK-4.1. MPAKTHYECKOE 3aJaHHE, TIPOEKT
UJ.VK-4.2.
NUJ.VK-4.3.
HUA.YK-4.4.
UA.YK-4.5.
NA.YK-4.6.
OIIK-1 WA.0IK-1.1. MPaKTUYECKOE 3aJaHKe, TPOEKT
NA.0IK-1.2.
OIlIK-2 HA.0IK-2.1. MPaKTUYECKOE 3aJaHKe, TPOEKT
NA.0IK-2.2.
NA.0IK-2.3.
NJ.OIIK-2.4.
OIIK-8 WI.0IIK-8.1. MPaKTHYECKOE 3aJaHKE, MPOCKT
NJI.0TIK-8.2.
NJ.OTIK-8.3.
Tab6numa 9
Onucanue CpeiAcTB OLEHKH HHIANKATOPOB J0CTHKEHUSI KOMIIEeTeH Ui
CpeacrBa PexoMeH/10BaHHBII MVIAH BHINOJHEHHS PadOThI
OLCHKH
(6 coom. C
Tabruyamu 5, 7)
[paktrueckoe MarucTpaHt B XOJ€ IMOATOTOBKM W BBINOJHEHHS MPAKTHYECKOrO 3aJaHus IOKa3bIBaeT
3aJaHue HAIMYME MPAKTHYECKOW 0a3bl 3HAHMM B paMKax [UCHUIUIMHBL, HEOOXOIUMOH st
BBITIOJTHEHUS CIIEIYIONINX ACHCTBHIA B 00IACTH MPOPECCHOHATBHOI IeSTeTFHOCTH:
1. VYcTaHaBIMBAaTH KOHTAKTBI W OPraHU3OBBEIBATH OOLICHHE B COOTBETCTBHH C

MOTPEOHOCTSIMU COBMECTHOM JIESITEIbHOCTH, UCIIOJIB3YS COBPEMEHHbIE KOMMYHUKAI[HOHHBIE
TEXHOJIOTUH, COCTaBIATH B COOTBETCTBHM C HOPMaMU pYCCKOTO SI3bIKAa JEJIOBYIO
JIOKYMEHTAIMIO Pa3HbIX JKaHPOB, B TOM 4YHUCIE JUIS aKaJeMHYECKUX W MpodheccHoHaIBHBIX
Lesieit Ha ”HOCTPAHHOM SI3BIKE.

2. OOcyxnarb ¥ NPEACTAaBISITH DE3yJbTaThl HCCIENOBATEIbCKOM M IIPOECKTHOU
JICSITEIPHOCTH, y4acTBOBaTh B JMCKYCCHSIX HA Pa3IMYHBIX MyOJMYHBIX MEpPONPHUATHAX,
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CpencrBa PexomMen10BaHHBII IJIAH BBINOJTHEHHS Pa0OTHI
OLIEHKH
(6 coom. C
Tabruyamu 5, 7)

BeIOMpas mnojaxomsaumi ¢opmar/enate 00OCHOBaHHBIM BBIOOD METONOB pa3pabOTKH
ITOPUTMOB U POTPAMMHBIX CPE/ICTB AJIsl PElIeHHs TPO(PECCHOHAIBHBIX 3a/1a4, B TOM YHCIIE
C MCIOJIb30BAHUEM COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJIOT U

3. PazpabareiBaTh M OCYLIECTBISATH OTIAIKY pPabOOTOCIIOCOOHOCTH OPHUIMHAIIBHBIX
ITOPUTMOB ¥ TIPOrPaMMHBIX CPEICTB AJIS PeIIeHHs TPOPECCHOHANBHBIX 3a/1a4, UCTIOb3Ys
COBPEMEHHBIC  HHTEIUICKTyaJbHbIE  TEXHOJOTMH, HHTETPHPOBATH  pa3pabOTaHHBIC
NPOrpaMMHBIE MOIYIH ¥ KOMIOHEHTHl M BEepH(GULIHUPOBATH BBHITYCKH IPOrPAMMHOIO
MpoAyKTa, pa3pabaTeiBaTh TPeOOBAaHUSA M MPOCKTHPOBATH IIPOTpaMMHOE oOecreueHue st
penreHns npodeccuoHaNbHbBIX 3a1a4

4. OcymecTBISTh yIpaBJiIeHUE TporieccaMi U mpoekTamu B obmactu T Ha ocHOBE
MOJIyYeHHBIX ITAHOB NPOEKTOB, B TOM YHCJIE B YCIOBHSAX HEONPEIEICHHOCTH W PHUCKA,
OCYILIECTBJIATH YIpaBJICHUC IpOrpaMMHO-TEXHUYCCKHUMU, TEXHOJOTHYCCKUMHU u
4eJIOBEUECKUMHU PECYypcaMu B Ipoliecce pa3paboTKy IPOrPaMMHOI0 00eCIeueHNs

IIpoexr Maructpair B XO0J€ IOATOTOBKM U BBINOJHEHHWS IPOEKTAa MOKA3bIBAeT HAIUUUE
MPaKTHYECKOW 0a3bl 3HAHMH B paMKax IUCLUIUIMHBI, HEOOXOAWMOW Ul BBIIOIHEHUS
CIeTYIONINX JACHCTBHIA B 00J1aCTH MPO(eCCHOHANBHON NeATeTbHOCTH:

1. YcraHaBIMBaTh KOHTaKTbl M OPraHM3OBBIBATH OOIIEHHE B COOTBETCTBUH C
MOTPEOHOCTSIMU COBMECTHOH JIESITEIbHOCTH, HCIONbB3YsI COBPEMEHHBIE KOMMYHUKAI[IOHHBIE
TEXHOJOTHH, COCTaBJISAITh B COOTBETCTBHM C HOPMaMH pYCCKOTO S3bIKa JIETIOBYIO
JIOKYMEHTAIMIO Pa3HbIX JKaHPOB, B TOM YHUCIE JUIs aKaJeMHYeCKUX W NpodeccHoHaIBHBIX
Lesieit Ha UHOCTPAHHOM SI3BIKE.

2. OOcyxnatb ¥ NPEACTAaBISITH pE3yJbTaThl HCCIENOBATEIbCKOM W IIPOECKTHOU
JIeSITENIbHOCTH, y4acTBOBaTh B JMCKYCCHSIX Ha Pa3IMYHBIX MYOJMYHBIX MEPONPUATHAX,
BeIOMpas moaxomaumi  ¢opmar/enath 00OCHOBaHHBIM BBIOOpD METONOB pa3pabOTKH
ITOPUTMOB U POTPAMMHBIX CPEJICTB JJIsl PelIeHHs TPO(PECCHOHAIBHBIX 33/1a4, B TOM YHCIIe
C MCHOJIb30BAaHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTHUI

3. PazpabareiBaTh M OCYHIECTBISATH OTIAIKY PabOTOCTIOCOOHOCTH OPHIHHAIBHBIX
ITOPUTMOB ¥ TIPOTPAaMMHBIX CPEICTB AJISI PEIICHHS TPOPECCHOHANBHBIX 3a/1a4, UCTIONb3Ys
COBpPEMEHHBIC  HMHTCIUIEKTyalbHbIE  TEXHOJOTHWH, HHTEIPHpPOBaTh  pa3paboTaHHBIC
MPOTPaMMHBIE MOAYIH W KOMIIOHEHTHl M BEpU(PHUIMPOBATH BBITYCKH HPOTPaMMHOIO
NPOJyKTa, pa3pabaTsiBaTh TPeOOBaHMS W MPOECKTUPOBATH MPOTPAMMHOE OOECIIedYeHHe Ui
peeHust poQecCHOHaNbHBIX 3a1ad

4. OcymecTBIATh yIpaBieHUE MporeccaMu U mpoekTamu B obsnactu T Ha ocHOBe
TMOJYYCHHBIX IIJIAHOB IMPOCKTOB, B TOM YHCJIE B YCJIOBHAX HEOIPECACICHHOCTH U PUCKA,
OCYIIECTBJIATH YIpaBJICHUC IPOrpaMMHO-TEXHUYCCKHUMHU, TCXHOJIOTHYCCKUMHU u
YeJI0OBEYECKHMHU PecypcaMH B Iporiecce pa3paboTKH MPOrpaMMHOI0 00ecTIedeHns

8. OCHOBHAS U JOINIOJIHUTEJIbHAS JIMTEPATYPA
8.1. OcHoBHas qUTEpaTypa
1. bormanoB, E. II. HHTemnekTyalbHBI aHaIW3 JaHHBIX : WPAKTUKYyM IS
MaructpanToB HampasiaeHust 09.04.03 «[Ipuknagnas wHOpMaruka» TPO(PHIH MOATOTOBKU
«/H(pOpMaIIMOHHBIC CHCTEMBI U TEXHOJOTHH KoprioparuBHoro yrnpasienus» / E. I1. bornaHos. -
Bonarorpan : ®I'bOY BO Bonrorpaackuit ['AY, 2019. - 112 c. - Teker : anekrponnsiii. - URL:
https://znanium.com/catalog/product/1087885 . — Pexxum gocTyrma: Mo MOAMUCKE.

8.2 JlonotHUTEIbHASI JIMTEpPaTypa

1. Bapckuii, A. b. [InanupoBanue BUpPTyaJbHBIX BHIYMCIECHUH : yueb. mocobue / A.b.
bapckuit. — M. : U] «®OPYM» : UHOPA-M, 2018. — 200 c. — (Bricmiee o6pa3oBanue). —
www.dx.doi.org/10.12737/19901. - ISBN 978-5-8199-0655-2. - Tekct : anektponHnsiid. - URL:
https://znanium.com/catalog/product/966062 . — Pesxum mocTyma: mo moImucKe.

2. CraTucTHYecKMi  aHaJlM3  JaHHBIX, MOJCIUPOBAHME U  HUCCIICAOBAHHE
BEPOSITHOCTHBIX 3akoHOMepHocTer. Kommnmerotepubrii nmoaxon/Jlemenikob.1O., JlememkoC.b.,
[TocroBanoBC.H. u np. - HoBocubupck : HI'TY, 2011. - 888 c.: ISBN 978-5-7782-1590-0. - Tekcr
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: anektponHbIi. - URL: https://znanium.com/catalog/product/548140 . — Pexxum goctyma: Imo
IIOAITMCKE

9. UTHOOPMALMOHHBIE TEXHOJIOI'MH, UCITOJIb3YEMBIE ITPU
OCYHIECTBJIEHUA OBPA30OBATEJIBHOI'O ITPOIECCA

9.1 IlporpammHoe obecnevyeHue

[Ipu ocymiecTBiaeHUH 00pa30BaTEIbHOTO IpoIlecca MarucTpaHTaMu W Tpodeccopcko-
npenoaaBaTCJIbCKUM COCTAaBOM  HCIOJIB3YCTCA CICAYIOIICC JIMIICH3MOHHOC IIPOrpaMMHOC
obecrneucHue:

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 — 6ecriarto

9.  Google Chrome — 6ecrutarHo

10. Opera — 6ecmnarao

11. Mozilla - 6ecrarno

12. VLC - GecnnarHo

13. R - GecmiarHo

9.2 IlepeyeHbr MHPOPMALMOHHO-CIIPABOYHBIX CHCTEM H NPO(ecCHOHAIBHBIX 0a3 TaHHBIX
HUHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHON ceTHu «HMHTepHeT», HEOOXOAMMBIX sl

OCBOCHUSA JHCHUIIJINHBI:

HNHpopManMOHHO-CIIPABOYHbIE CHCTEMBI

1. [apant.Py. UndopmarmonHo-mpaBoBoii moprai: http://www.garant.ru

2. Wndpopmanmonnas cucrtema «EnuHOE OKHO JOCTyna K 00pa3oBaTeIbHBIM
pecypcamy»: http://window.edu.ru/

3. OTtkpeiToe oOpa3oBanue. Accouunanus «HamuonanpHas miargopma OTKPBITOTO
obpazoBanus»: http://npoed.ru

4. Odunmansaast Poccusi. CepBep opraHoB TrocyAapcTBeHHOM Biactu Poccuiickoit
deneparuu: http://www.gov.ru

5. OdunmanbHbpli UHTEPHET-TIOPTAN MpaBOBOM MHpopManuu. I'ocymapcTBeHHas
crcTeMa MmpaBoBoi nHpopMmarwu: http://pravo.gov.ru

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

7. Poccuiickoe obpazoBanue. Denepanbhblii moprai: http://www.edu.ru

IIpodeccnonanbubie 0a3bl JAHHBIX HHPOPMANMOHHO-TEJEKOMMYHHKAIIMOHHOM
cetn «MHTEpHET»:
Google. Kuuru: https://books.google.com
Internet Archive: https://archive.org
Koob.ru. Dnekrponnas oudmuoreka «Kyoy»: http://www.koob.ru/philosophy/
SOC.LIB.RU. Couunomnorusi, ncuxosorus, ynpasiuenue: http://soc.lib.ru/
Socioline.ru. Yue6uuku, Monorpaduu mo corposiorun: http://socioline.ru
bubmmoreka ['ymep — rymanuTapHsie Hayku: http://www.gumer.info
: EHUIT — DOnektponnas Oubnuorexka «Hayunoe Hacmemue Poccumy:
http://e-heritage.ru/

8. HNurtenpoc. UnaTemnextyanbaas Poccus: http://www.intelros.ru/

9. HarnmonanbeHas snekTponnas oubnmuoreka HIb: http://www.rusneb.ru

Noogkr~whE
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10. HenpukocHoBeHHBIH 3amac: http://magazines.russ.ru/nz/

11. [pesunentckas 6udaroTeka: http://www.prlib.ru

12.  Poccwuiickas rocymapctBeHHas ouodamoreka: http://www.rsl.ru/
13.  Poccuiickas HaimoHanbHas oubsimoreka: http://www.nlr.ru/poisk/

9.3 JInueH31MOHHbBIE YIEKTPOHHBbIE pecypchl OUOJIMOTEKH YHUBEPCUTETA

IIpodeccnonanbHbie 0a3bl JAHHBIX:

[lonmuplii mepeyeHb MAOCTYHHBIX OOy4aromUMCs NpOopECCHOHATBHBIX 0a3 JaHHBIX
npeacTaBicH Ha oduiuaasHOM caite YHuBepcutera https://eusp.org/library/electronic-
resources, BKJIto4as ClieAyroue 6a3pl JaHHBIX:

1. East View — 100 Bexymux pOCCHUCKHX KYPHAJIOB 10 TYMaHHTapHBIM HayKam
(apxuB 1 Tekymas moanucka): https://dlib.eastview.com/browse;
2. eLIBRARY.RU — Poccuiickuii nHGOpMAIMOHHO-aHAIUTUYECKUN TOpTal B

00JIacTH HayKu, TEXHOJOTHUH, METUIMHBI U 00pa3oBaHus, couepkaiuii pedeparsl U MOTHBIC
TEKCTHI HAYYHBIX CTaTeil M MyOIUKaIHii, HayKoMeTpuuecKas 6a3a maHHbIX: http://elibrary.ru;

3. YuuBepcuterckass uHpopmanmonHass cucrema POCCHUSI — Oaza
SNIEKTPOHHBIX PECYPCOB UL y4eOHBIX MPOTPaMM U HCCIIEAOBATENBCKHX IPOEKTOB B 00JIACTH
COIMAJIbHO-TYMaHUTAPHBIX HayK: http://www.uisrussia.msu.ru/;

4, DNEeKTPOHHBIC KYpPHAJIBI TI0 TOJAMUCKE (TEKYyIIMe HOMEpa HayYHBIX 3apyOeKHBIX
KYpHAJIOB)

DJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMBbI:

1. Znanium.com - DmektpoHHas ~ Oubmmoreunass cuctema (OBC) -
http://znanium.com/;
2. YHuBepcuTeTcKas OMOMMOTEeKa OHJIAWH — DJEKTpOHHAsh OMOMMOTEeYHas cUcTeMa

(3BC) - http://biblioclub.ru/

9.4 JjekTpoHHasi HH(POPMAIIMOHHO-00pa3oBaTe/IbHasI cpela Y HUBEPCUTETA

OO6pa3zoBaTeIbHBIN MPOIECC MO AUCITUTUIMHE TOIESPKUBACTCS CPEACTBAMHU SJIEKTPOHHOM
MH(POPMAIIMOHHO-00pa30BaTeNbHON Ccpelbl YHUBEPCUTETa, KOTOpas BKIOYaeT B cels
ANEKTPOHHBIN yueOHOo-MeTonuueckuii pecypc AHOOBO «EY CII6» — o6pa3oBareabHbIi mopTa
LMS Sakai — Sakai@EU, nuiieH3MOHHBIE 3JIEKTPOHHBIC PECypChl OMOIMOTEKH YHHUBEPCUTETA,
opunmanbHbeli  cait YHuBepcurera (EBpomeiickuii  ynmBepcuter B Cankrt-IlerepOypre
[https://eusp.org/]), TOKaIbHYIO CETh U KOPIOPATHBHYIO 3JICKTPOHHYIO TMOYTY YHUBEPCUTETA, U
o0ecreunBaer:

— JMOCTYNl K YYEOHBIM IUIaHaM, pabOYuM MpOTrpaMMaM JUCIUIUIHH (MOIYIEH),
MPAKTHUK U K U3TAHUSIM DJICKTPOHHBIX OMOTMOTEUHBIX CUCTEM H AJIEKTPOHHBIM 00pa30BaTeIbHBIM
pecypcam, YKa3aHHBIM B pa0o4yHX MporpaMmax;

— ¢ukcanuio xoma 00pazoBaTEIBLHOTO TMPOIECCa, PE3YNbTATOB MPOMEKYTOUHOM
aTTecTalliy U pe3yJbTaTOB OCBOSHUSI OCHOBHOI 00pa30BaTeIbHOMN MPOTrpamMMBbl;

— dbopMUpOBaHUE DIIEKTPOHHOTO TOPTHOINO OOydYaIOMIErocs, B TOM YHCIE
coXpaHeHHe padoT OOydaromIerocs, PeleH3uil M OLEHOK 3a 3TU PabOThl CO CTOPOHBI JFOOBIX
Y4aCTHUKOB 00pa30BaTebHOTO MPoLecca;

— B3aMMO/ICHCTBHE MEX1Y y4aCTHUKaMu 00pa3oBaTeIbHOro Mpolecca, B TOM YUCIie
CUHXpPOHHOE W (WJIHM) AaCHHXPOHHOE B3aWMOJCHCTBHE TMOCpencTBOoM cetu «MHTepHeT»
(371€KTPOHHOM TIOYTHI H T.1I.).

Kaxnpiii  oOywaromuiics B~ TEUEHHME Bcero nepuojga oOydeHHs  oOecnedeH
WHIUBUAYAIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K OJJIGKTPOHHBIM pecypcam OuOINOTeKH
YHHUBepcHUTeTa, COAEpIKaIel n3NaHus yuIeOHOU, y4eOHO-METOMUECKON U UHOM JTUTEPaTyphI 110
M3y4aeMOU AUCUUTUIMHE
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10. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANMASA J1JIsA
OCYHIECTBJIEHHUSA OBPA30OBATEJIBHOI'O TPOLHECCA

B xone peanuzaryu 006pa3oBaTeIbHOrO MPOIECcCa UCHOIb3YIOTCS CleHUaIn3upOBaHHbIC
MHOTO(QYHKIIMOHAJIbHBIE ayAUTOPUM MJsl MPOBEACHHS 3aHATUN JIEKUIMOHHOTO THUIA, 3aHATUI
CEMHMHApCKOTro TuMa (MPAaKTHUECKUX 3aHATHH, Ja00oparopHBIX paboOT), TPYNIOBBIX U
UHIUBUAYAIbHBIX KOHCYNIbTAllMM, TEKYIIEro KOHTPOJsS M TMPOMEKYTOUHOM arrecranuu,
YKOMILJICKTOBAaHHBIE CIICIUAIM3UPOBAHHON MEOENbl0 U TEXHUYECKMMH CPEICTBaMHU OOyudeHHUs,
CITYKaIlIUMH JIJTS IPEACTABICHUS yueOHOW HHGOpMauK OOJIBIIION ayIUTOPHH.

[IpoBenenue 3aHATHH JIEKIMOHHOTO THNA OOECHEeYMBAETCA JEMOHCTPAI[MOHHBIM
00opyIOBaHUEM.

[Tomemenust nas camMOCTOSTENHFHOW PaOOTHI OCHAIICHBI KOMIIBIOTEPHON TEXHHKOH ¢
BO3MOXKHOCTBIO MOAKIIIOYEHUs K ceTH «MHTepHeT» u obecreueHueM JOCTyla B 3JIEKTPOHHYIO
nH(POPMALIMOHHO-00pa30BaTeIbHYIO CPeay OpraHU3aIHH.

Jdass JaMm ¢ OorpaHMYeHHBIMH BO3MOKHOCTSIMM  3/10POBbSI M HMHBAJH/I0B
IIPEOCTABIAECTCS BO3MOXHOCTb IPUCYTCTBUS B ayIUTOPUM BMECTE C HHUMH AaCCHUCTEHTa
(momormHuka). s cnaGoBUAALIMX MPEJOCTABISETCS BO3MOXKHOCTH YBEIMUYEHHUS TEKCTa Ha
skpane I1K. J{ns camocTosTensHON paboThI JIHI ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBBS B
MTOMEIICHHUH VISl CaMOCTOSTENbHOM paboThl oprann3oBano ogHo Mecto (ITK) ¢ BoamoxHOCTIMU
OECKOHTAaKTHOTO BBO/AAa HMH(OPMAIIMM M YIPaBJICHUS KOMIIBIOTEPOM (CIEIHATU3UPOBAHHOE
JUIIEH3UOHHOE TporpamMmMHoe oOecriedeHue — Camera Mouse, Be6 kamepa). buOmmoreka
YHHUBEPCHUTETA TPENOCTABISACT YAAJEHHBIH JOCTYIl K 3JEKTPOHHBIM pecypcaM OuOIMoTeKd
YHuBepcuTeTa ¢ BOBMOXHOCTSIMH JUTsl CTa00BHAAIINX YBETHYECHHS TekcTa Ha skpane [1K. Jluma
C OTPaHUYCHHBIMH BO3MOXXHOCTSMHU 370POBBS MOTYT IPH HEOOXOAMMOCTH BOCIOJIB30BATHCS
UMEIOIIUMCSI B YHHBEPCUTETE KpeciIoM-Kojsicko. B yueOHOM kopmyce umeercs
ajanTupoBaHHBIN TU(T. Ha mepBoM 3Taxke 000pyI0BaH CleMAIN3UPOBaHHBIN TyajeT. Y BXoa B
3MaHUE YHHUBEpCUTETa MJIs MHBAJIKWJOB 0O0OpYIOBaHA CHelHalibHas KHOIKA, BXOAHAs cpena
obecriedeHa WHGOPMALMOHHOM JIOCKOM O pexume paboThl YHUBEPCUTETA, BBINOJIHEHHON
penbedHO-TOYCUHBIM TaKTUIILHBIM IpudTOoM (a30yka bpaiins).

23



	«Программирование в R»
	1.   ЦЕЛИ И ЗАДАЧИ ОСВОЕНИЯ ДИСЦИПЛИНЫ
	2. ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ДИСЦИПЛИНЫ
	3. МЕСТО ДИСЦИПЛИНЫ В СТРУКТУРЕ ОБРАЗОВАТЕЛЬНОЙ ПРОГРАММЫ
	4. ОБЪЕМ ДИСЦИПЛИНЫ
	5.  СОДЕРЖАНИЕ И СТРУКТУРА ДИСЦИПЛИНЫ
	5.1 Содержание дисциплины
	5.2 Структура дисциплины
	6. УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ САМОСТОЯТЕЛЬНОЙ РАБОТЫ ОБУЧАЮЩИХСЯ ПО ДИСЦИПЛИНЕ
	6.1 Общие положения
	6.2 Рекомендации по распределению учебного времени по видам самостоятельной работы и разделам дисциплины
	6.3 Перечень основных вопросов по изучаемым темам для самостоятельной работы обучающихся по дисциплине
	1. Основные типы библиотек в R и их структура.
	2. Основные инструменты для манипуляции данных, построение срезов данных
	3. Практика объединений и преобразования датафреймов.
	4. Фильтрация и преобразование текстовых переменных
	5. Основы визуализации данных в ggplot2
	6. Работа со статистическими инструментами и интерпретация результатов
	8. Основные методы кластеризации и их применение в R: K-Means, Mean-Shift, DBSCAN.
	6.4 Перечень литературы для самостоятельной работы обучающегося:
	6.5 Перечень учебно-методического обеспечения для самостоятельной работы
	7. ФОНД ОЦЕНОЧНЫХ СРЕДСТВ ДЛЯ ПРОВЕДЕНИЯ ТЕКУЩЕЙ И ПРОМЕЖУТОЧНОЙ АТТЕСТАЦИИ ОБУЧАЮЩИХСЯ ПО ДИСЦИПЛИНЕ
	7.1 Показатели, критерии и оценивание компетенций и индикаторов их достижения в процессе текущей аттестации
	7.2 Контрольные задания для текущей аттестации
	 Установить R-Studio
	 Установить и загрузить ряд библиотек
	 Охарактеризовать типы данных в предложенном датасете
	 Произвести простейшие преобразования с данными.
	 Создать новый датасет
	 Выбрать нужные строки по заданному условию
	 Создать новую колонку по заданному условию
	 Рассчитать среднее для различных категорий в данных
	 Объединить два датасета
	 Изменить тип датафрейма с long2wide на wide2long.
	 Визуализировать полученные результаты.
	 Вычистите предложенный датасет с текстовыми данными от латиницы и разметочных символов
	 Визуализировать числовые данные с помощью точечной диаграммы
	 Визуализировать числовые переменные по категориям с помощью столбчатых диаграмм
	 Визуализировать распределение числовой переменной с помощью графика плотности
	 Визуализировать множество распределений числовой переменной в разных категориях с помощью коробчатой диаграммы
	 Применить тесты сравнения средних на выданном для задания датасете
	 Провести корреляционный анализ на выданных данных
	 Построить регрессию на приведенных данных.
	 Провести диагностику полного цикла для получившейся модели.
	7.3 Показатели, критерии и оценивание компетенций и индикаторов их достижения в процессе промежуточной аттестации
	7.4 Типовые задания к промежуточной аттестации
	7.5 Средства оценки индикаторов достижения компетенций
	8. ОСНОВНАЯ И ДОПОЛНИТЕЛЬНАЯ ЛИТЕРАТУРА

	8.1. Основная литература
	8.2 Дополнительная литература
	9. ИНФОРМАЦИОННЫЕ ТЕХНОЛОГИИ, ИСПОЛЬЗУЕМЫЕ ПРИ ОСУЩЕСТВЛЕНИИ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА
	9.1 Программное обеспечение
	9.2 Перечень информационно-справочных систем и профессиональных баз данных информационно-телекоммуникационной сети «Интернет», необходимых для освоения дисциплины:
	9.3 Лицензионные электронные ресурсы библиотеки Университета
	9.4 Электронная информационно-образовательная среда Университета
	10. МАТЕРИАЛЬНО-ТЕХНИЧЕСКАЯ БАЗА, НЕОБХОДИМАЯ ДЛЯ ОСУЩЕСТВЛЕНИЯ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА
	ПРИЛОЖЕНИЕ 1
	ФОНД ОЦЕНОЧНЫХ СРЕДСТВ ДЛЯ ПРОВЕДЕНИЯ ТЕКУЩЕЙ И ПРОМЕЖУТОЧНОЙ АТТЕСТАЦИИ ОБУЧАЮЩИХСЯ ПО ДИСЦИПЛИНЕ
	1 Показатели, критерии и оценивание компетенций и индикаторов их достижения в процессе текущей аттестации
	2 Контрольные задания для текущей аттестации
	3 Показатели, критерии и оценивание компетенций и индикаторов их достижения в процессе промежуточной аттестации
	4 Задания к промежуточной аттестации
	5 Средства оценки индикаторов достижения компетенций

