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1. IEJIX U 3AJIAYU OCBOEHUS JUCHUIIJINHBI
1.1 Ileab ocBOEHHA TNCHUILIHHBI

ensimMu u3ydeHUs QUCLMIUIMHBL SIBJISFOTCS M3yYEHHWE METOJOB M IOAXOAOB K aHAJINU3Y
JaHHBIX PAa3IMYHOrO 00BeMa, BKIIOYAs MpeABAPUTENbHYI0 00pabOTKy JaHHBIX U CTaTUCTHUYECKHUM
aHaJIM3, OCBOEHHE PA3JIMYHBIX MOJEIEH MAIIMHHOTO OOy4YeHUs, IpeJHAa3HAYEHHBIX JUIsl PELIeHUs
3aJa4u KJIAaCTepHU3aliH, KJIaCCU(PUKALIMN U PETPEeCcCU U MPUMEHEHHE UX IS PELICHUS TPUKIIATHBIX
3aJa4d U3 pa3INyuHbIX cep YeroBeuecKon AeaTeNbHOCTH.

1.2 3agauyu ocBOeHHsI TUCUMILIAHBI (MOILYJIsA)

Hucnniummba «lIpeauKTHBHAsS aHaJIWTHKa» CHOCOOCTBYET TIOATOTOBKE CTYIEHTOB K
PENICHHUIO CIeAYIONINX MPO(hEeCCUOHATBHBIX 3a1au:

1. Paspaborka mnporpaMMHOro koaa Mg 3(PGEKTUBHONH 0O0paOOTKH paclpeacICHHBIX
JTAHHBIX OOJIBIIOTO O0bEMa B COYCTAHHH C DPACIPEACICHHBIM XpPAaHCHHEM JAHHBIX B
Hadoop knactepe.

2. TlocTpoeHWe W NPUMEHCHHWE HA MPAKTHKE OIMMCATEIBHBIX W IPOTHO3HBIX MOJCIEH
WHTEJUICKTYyJIbHOTO aHaIN3a OOJIBIINX TAHHBIX ¥ MAITUHHOTO OOYUICHHS.

3. Hcnonwp3oBaHWe  MPOrPAaMMHBIX  CPEICTB  BH3yIM3allkU W WHTCPAKTHBHOTO
UCCIIEIOBaHHS OOJBIINX JAHHBIX.

2. MECTO JIACOUILIMHBI B CTPYKTYPE OBPA3OBATEJBLHOHN
ITPOI'PAMMBbI

YueOnas gucuuiuinaa «lIpeauktuBHas anamutrkay b1.B.OJ1.5 BkiroueHa B 00s3aTeIbHBIN
nepevyeHb JMCLUUIUIMH BapuaTHBHON uacTH (popMHpyeMoil ydaCTHMKaMU OOpa30BaTENbHBIX
OTHOIIIEHUH), OMPENEISIONINNA HAMPaBIEHHOCTh O00pa30BaTeNIbHOM MporpaMmMbl. JlucIumninHa
peanmusyercst B cootBeTcTBUU ¢ TpeboBanusamMu GI'OC, OIT BO u VII, no qanHOMY HarpaBlIeHHIO
ITOATOTOBKH.

JucuuminHa Oa3upyercss Ha JUCHUIUIMHAX MaTeMaTHYecKoro OJO0Ka IMporpamMmbl
MarucTpaTrypsl 1o HampasieHuio «HpopManmoHHbIE CHUCTEMBI M TEXHOJIOTHWY». JlMCUMIIIMHA
«IIpenMKTUBHAs aHAIUTHKa» SBISETCA OCHOBOIOJIATAIOLIECH I NPEAJUILNIOMHON IPAKTUKU H
BBITIOJTHEHUS BBIITYCKHOM KBaNM(PUKAITUOHHON pabOTHI.

Pabouast mporpamMMa JUCHHUIUIMHBI «MaTemMaTuyeckre OCHOBBI KPUITOJIOTUN [UI HHBAIUIOB U
JUI] C OrPAaHUYECHHBIMH BO3MOXKHOCTSMHU 3/I0pOBbsl pa3palaThIBA€TCSd WHIUBUAYAIbHO C YUYETOM
0CcOOEHHOCTEH ICUXO(PHU3NYECKOTO pa3BUTHs, WHAMBUIYAIbHBIX BO3MOXHOCTEH U COCTOSHUS
3/10pOBbs TAKUX 00YYaIOUINXCS, TI0 UX JTUYHOMY 3asIBICHHUIO.



3. KOMINETEHLUM OBYYAIOILEIOCSl, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUS JUCHUILIMHBI (MOLY.JIST)

Hucuumummna «[IpenukTuBHas aHamutuka» dopmupyer xommnereHuuu [TIKC-1 coBmecTHO ¢
JUCLUIUIMHAMY U IPAaKTUKAaMH, yKa3aHHbIMU B TaOmuue 1.

JucuunnunapHasg yacts komneteHuu [IKC-1 «CriocobeH ucnonb30BaTh METObI HAYYHBIX
UCCIIEIOBaHUM B NMPO(ECCHOHAIBHOW  JEATEIbHOCTH»:  CIIOCOOEH  INPUMEHATh  METOJbI
CTaTUCTHUYECKOTO aHaJn3a Mpu 00paboTKe OOIBIINX JaHHBIX.

Tabnuua 1- ®opMupoBaHre KOMIETSHIINI IUCHUTUTMHAM

CemecTpsbl, GOpMHPOBAHUS
JUCIIATUTAHBI

Hanmenosatue Komnierenuuu 6epyres u3
ZMCLHILTHH, pOPMUPYIOLIIX Y4e6HOro MIaHa Mo HampaBJIeHHIO
KOMIICTCHIHIO TIO/ITOTOBKH OaKanaBpa
COBMECTHO /crienanicTa/MarucTpay
1 ‘ 2 ‘ 3 ‘ 4
TIKC-1 (Cnocoben ucnonvzosamv Mmemoobl HAYUHBIX UCCIEO08AHUN 6 NPOYecCUOHANbHOU

desimenbHOCU)

Ipeouxmuesnas anarumuka

Texnonozuu 6onbUUX OAHHBIX

Cmezanoepaguueckue Memooul 3auumvl UHGOpMayuu
Hayuno-uccreoosamenvcrkaa paboma

Ipedounnomnas

Buinonnenue u 3awuma BKP




Tabnuna 2- [lepeueHb MIAHUPYEMBIX PE3yIbTATOB O0YUEHUS MO AUCHIUTIINHE, COOTHECEHHBIX C INITAHUPYEMBIMH PE3yJIbTaTaMH OCBOCHUS

Kop n HaumeHoBaHue

OueHouHble cpeacTBa

Kog n HaumeHoBaHue MHAuMKaTopa .
MnaHupyemble pe3ynbTaTbl 00Y4eHUs NO AUCLUNNMNHE Tekywero MpomexyTouHoM
KOMMeTeHUun OOCTUXKEHUS
KOHTpoOns aTTrecTauum
KOMneTeHUun
[IKC-1. Cnocoben | UIIKC-1.1. 3name: Ymemo: Bnaoemo: Brinonnenue u | Bompocst ifiv'
HCIIONB30BaTh MeTonsl | Mcmonp3yer MIPOrpaMMHYI0 IaThopMy | pearn30BHIBATH HA METOaMM craga 3 | ycrHOTO
HAYYHBIX TEOPETHYCCKHE AHAJIMTUKY JaHHEIX MIPAKTHUKE aJITOPUTMBI MPEAUKTUBHOM Ja00PaTOPHBIX cobecenoBanus —
HCCIIEI0OBAHUI B | METOJBI HAYYHBIX MIPEAUKTUBHON aHATUTHKA aHAJTUTHKH pador 20 BompocoB
npodeccruoHanbHON WCCIIEA0BAaHUIM B
JIeATEIbHOCTH npohecCHOHAIBHOM
JIEATEIILHOCTH

OcBoenne quctuiuHbl pudactHo K T D/05.7 (IIC 06.022 «CucteMHBINA aHATUTHKY ), B PE3yJIbTaTe OCBOSHUS TUCIUTUIMHBI CTYACHT CITIOCOOCH
OCYHIECTBIISATH COOp MH(POPMALINY O COCTOSHUU aHATUTUYECKUX PabOT B MPOEKTE.




4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

4.1 PacnipenesieHue TPYA0€MKOCTH JUCHUILIAHBI 10 BUJaM padoT Mo ceMecTpam

OOmast TpyI0eMKOCTh TUCIHMILIMHBI cocTaiser 3 3ad.en. 108 waca, pacmpesiencHre 4acoB 1O BHIaM
paboT cemecTpaM MpeACTaBICHO B Ta0uIIe 3.

Tabmuua 3 - Pacnipenenenue TpyJ0EMKOCTH JUCIUIUIMHBI 110 BUAaM padoT [0 ceMecTpam st
CTYJEHTOB OYHOT'0 OOyUYeHUs

TpyaoéMKocTh B Yac
But yue6Hoii paotn Bcero B T1.4. mo cemecTpam
qac. 2 ceM
DopmaT n3yyeHus1 AMCHUNIMHbI C MICTIOJIB30BaHUEM JJIEMEHTOB JJICKTPOHHOTO
o0yueHuns
O0mast TPyA0€MKOCTh TUCITUILIHHBI 110 Y4EOHOMY TUIaHY 108 108
1. KonTakTHas padoTa: 55 55
1.1 AyanTopHasi padoTa, B TOM YHCJIe€: 51 51
3aHITHSA JICKITHOHHOTO THMA (JI) 17 17
3aHATHA ceMuHapckoro tuna (I13-cemuHapsl, npakT. 3aHATHS U Jp) - -
nabopaTtopubie padotsl (JIP) 34 34
1.2 BueaynuropHasi, B TOM YHcJIe 4 4
kypcoBas padota (npoext) (KP/KII) (koHCynbTaIms, 3a11Ta) - -
TEKYLIUI KOHTPOJIb, KOHCYJIbTALMK 110 JUCLUIUIMHE 4 4
KOHTaKTHas paboTa Ha mpoMexxyTouHoM KoHTpoie (KPA) - -
2. CamocrosiTenbHas pagora (CPC) 53 53
pedepat/acce (MOArOTOBKA) - -
pacuérno-rpaduyeckas pabora (PI'P) (moaroroska) - -
KOHTpOJIbHAsl paboTa - -
KypcoBas padota/npoext (KP/KII) (moaroroska) - -
CaMOCTOSITENIbHOE M3y4YECHHE pa3ielioB, CAMOIIOATOTOBKA (pOpadoTKa U 35 35
MOBTOPEHHE JICKLMOHHOT0 MaTepuala 1 MaTepuaia yueOHUKOB U y4eOHBIX
NOCOOMIA, HOATOTOBKA K JJa0OPATOPHBIM M IPAKTHYECKUM 3aHITHSM,
KOJUIOKBHYM H T.I1.)
IToaroToBKa K 3a4eTy 18 18




4.2 ConepxxaHue TUCHUIIMHBI, CTPYKTYPHUPOBAHHOE 110 TeMaM

Tabnuna 4 - CoaepxaHue TUCIUIUINHBI, CTPYKTYPUPOBAHHOE 110 TEMaM ISl CTYJCHTOB OYHOTO OOy4eHUS

Buabl yuednoii padotsl (4ac)

KonrakTHas padora Cam
ILnanupyembie ocTo
KOHTPOJIMPYyeMble HaumenoBanue Peasmm3anus B
( el3) J'llwfii]TbI ) s HCHOJIb3YEMbIX aMKI:lX Haumenosanne
pesy Jiag | Tipa ba Y P . pa3padoTaHHOro
ocBoeHus:koa YK; HaumenoBanmue pa3jesios, opar | KrH | AKTHUBHBIX H I[IpakTnyeckoi
G Bun CPC DJIEKTPOHHOI0 Kypca
OIIK; IIK n TeM Jlek | opH | uveck pavo HMHTePAKTHBHBIX IOJArOTOBKH
Ta (Tpy/10eMKOCTH B
HHAMKATOPbI Iuu bie ne KCP o0pa3oBaTe/IbHbI (Tpy10eMKOCTh uacax)
JMOCTHKEHHUST (1ac | pabo | zamst crya X T€XHOJIOTH il B 4yacax)
i ) ThI THS eHTO
KOMIeTeHI Uit
(uac (uac B
) ) (uac
)
2 cemecTp
Pa3nen 1. Beenenue
TIKC-1, UTIKC-1.1 Tema 1.1. BBenenue B 15 ITonroroBka K JEKIIUSIM
HMHTEJUICKTYabHbIN aHaIH3 [6.1.1,6.1.2,6.1.4]
JTAHHBIX :0CHOBHBIC
MTOHATHS,00J1aCTH
MIPUMEHEHUS COBPEMEHHBIX
TEXHOJIOTHI 00paboOTKH H
HWHTEJUIEKTYyaJIbHOTO
aHau3a OOJBIINX JAHHBIX.
Tema 1.2 Dranel aHanuza 15 TloaroroBka K JEKIUAM
JTAHHBIX. [6.1.1,6.1.2,6.1.4]
CTpyKTypUpOBaHHBIE u
HECTPYKTYPHUPOBAaHHbBIE
JIaHHEBIE. Coop H
TOJrOTOBKA JAHHBIX
Jlagoparopuasi  padora. 4 TToaroTroBka K JICKIIUSM 4
Bonbiue JIAHHBIE. [6.1.1,6.1.2,6.1.4]
Opranmszanus  coopa u
XpaHEeHHUs OOJBIITNX
nabopos ganHbx. Hadoop.
Hroro no 1 pazneny 3 4 -

Pa3gen 2. IMakeTsl 115 paGoThI ¢ JAHHBIMUA




[IKC-1, UIIKC-1.1 Tema 2.1. 1 1 [oxroroBka k nekmusiM | Pa3bop
bubmnoTeka pandas. [6.1.1,6.1.2] KOHKPETHBIX
CTpyKTyphl ~ JaHHBIX B CHUTyaIHi
pandas, paGota co
CTPYKTypaMH TaHHBIX.

Tema 2.2. 1 2 | MoaroTtoBka K nekuusMm | Pasdop
bubnnorexkn NumPy, [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
SciPy: OCHOBHBIE CUTyal i
¢byukiun.  Busyanuzanust
masHBIX ¢ matplotlib u
pandas.
Tema 2.3. 1 2 Ioaroroska k nekuusm | Pasbop
OOsayHble  BBIYUCIICHHUS. [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
Jupyter Notebook CHTyaIMi
JlabopaTopnas padoTa. 6 4 | TloaroroBka k | Pa3bop
Pabora ¢ Oubnmorexamu nabopaTopHOil  paboTe. | KOHKPETHBIX
NumPy u SciPy. [6.1.1,6.1.2,6.1.4] CHUTYaIIiA
JlaGopaTopHas padota. 6 2 4 | IogroroBka k | Pa3bop
Pabora ¢ pmaHHBIMH B nmabopaTopHOi  paboTe. | KOHKPETHBIX
pandas. [6.1.1,6.1.2,6.1.6] CHTYyaIui
Hroro no 2 pazneny 3 12 2 13

Pa3nen 3. MateMaTn4yecKre 0CHOBBI 00JIBIINX JAHHBIX

IIKC-1, UTIKC-1.1 Tema 3.1. 2 1 IToaroroBka k nexmusim | Pazbop
Maremaruka B Data [6.1.1-6.1.4] KOHKPETHBIX
Science CUTYaIHi
Tema 3.2. 1 1 oaroroBka k nexuusMm | Pazbop
Maremarnueckas [6.1.1-6.1.3] KOHKPETHBIX
CTaTHCTHKA W 3JIEMEHTBHI CUTYyaIHit
AHAJTUTUKH
Tema 3.3. 1 6 1 IMoaroroBka k JekiusM | Pa3oop
bazoBsie 3HaHUS o [6.1.1-6.1.4] KOHKPETHBIX
Maremaruke Juisi paboThl C cUTyarui

MallIMHHBIM 00y4YeHHEM.
Anmnpoxkcumarus,
AHTEPIONSANHS, (QYHKIIVH,
perpeccun, MaTpulbl U
BEKTOpa.




Tema 3.4. 1 1 | IoxroroBka k jekuusaMm | Pas6op
Teopust BEPOSATHOCTEH: [6.1.1-6.1.3] KOHKPETHBIX
yCIIOBHas BEPOSITHOCTb, CUTyalui
cilyyaiHble BEJTMYHHBI,
Teopema Baiieca,
pacnpeneneHue
BEPOSITHOCTEHH.
Tema 3.5. 1 1 5 TTonroroska K
Bektopel ®  Marpupl nmabopaTopHOH paboTe.[
I'panuenr. 6.1.1-6.1.4,6.1.6]
Hroro no 3 pasneiay 6 6 1 9
Pazpnes 4. MeToabl MAIIMHHOTO 00yYeHMsI
TIKC-1, UTIKC-1.1 Tema 4.1. 1 2 [oxroroBka k nekmusM | Pa3bop
[Ipumepsl  TPOEKTOB ¢ [6.1.2-6.1.4] KOHKPETHBIX
MIPUMCHCHHEM ML. CUTyalui
OCHOBHBIC OHATHUS
Tema 4.2. 1 2 Ioaroroska k nekuusm | Pasbop
Tumel, 3a1aul MaIIHHHOTO [6.1.2-6.1.4] KOHKPETHBIX
00y4eHust CUTyal i
Tema 4.3. 1 6 5 TTonroroska K 6
AHCaMOIH alnropuTMOB nmabopaTopHoii  pabore.
[6.1.2-6.1.4,6.1.6]
Tema 4.4. 1 6 4 | TlomroroBka K 6
OneHka W ydydlIeHHE nmabopaTopHOi  paboTe.
Ka4ecTBa Mozenei [6.1.2- 6.1.4,6.1.6]
MalIMHHOIO o0yueHwus:
NepeKpecTHas — MPOBEpKa,
MOUCK MO CETKE, METPUKH
KauecTBa MoOJEIed M MX
BBIYHCIICHUE.
Tema 4.5. 1 1 TToaroroBka K JEKIUSAM
[Iporpammuble MOIYNMH W [6.1.1,6.1.2,6.1.4]
MaKeTbl Uil MAaIIMHHOTO
00y4eHus
Hroro no 4 pazneay 5 12 1 13
IToaroroBka k 3auery 18
Hroro 3a cemectp 17 34 - 4 53 34
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5. TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH n IMTPOMEKYTOYHASA
ATTECTALUSA ITO U'TOI'AM OCBOEHUA JIUCIHUIIVIMHBI.

5.1 TumnoBbie KOHTPOJIbHbIE 32IaHUS WJM WHbIE MAaTEePHAJIbl, HEO0OX0AMMBbIE /JJIsl OLEHKH
3HAHUI, YMEHHH ¥ HABBIKOB M (WJIN) ONBITA eATEIbHOCTH

1. TlpumepHsIii mepeueHb BOMPOCOB MPH 3aIIUTE JTa00PaTOPHBIX paboT:

— Yro Takoe aHanu3 naHHBIX? Kakue TeXHOIOTUU UCHIOIB3YIOTCS IPU 00pabOTKE JaHHBIX?

— UYeM oTiIM4aIOTCS CTPYKTYPUPOBAHHBIE JaHHbBIE OT HECTPYKTYPUPOBAHHBIX?

— OnwumuTte npoueaypy coopa u XpaHeHus OOJIBIITNX JAHHBIX?

— Kakue ObIBatOT CTPYKTYpBI JaHHBIX B OnOIHOTEKEe pandas?

— C moMoIIBI0 Yero BU3yaln3upyroTCs JaHHbIe B Python, Ha3oBuTe OCHOBHBIC OMOIMOTEKH?

— Yro Takoe 3aa4ya perpeccuu?

— Urto Takoe rpaIueHTHBIN CITyCK?

— Kaxkue marpuunble npeoOpa3oBaHMs UCIIOJIB3YETCS B MALTMHHOM O0y4YeHUH?

— Kakue ocHOBHBIE 33Jjauu peliaeT MallMHHOe 00y4yeHue?

— UYro Takoe aHCaMOJIM aITOPUTMOB U KOT'/1a OHU IPUMEHSIOTCS?

— Kakue ¢pyHKINM aKTHUBAIIMK BaM U3BECTHBI?

— OnuumuTe OCHOBHBIE CIIOCOObI 00yUeHMsI HEUPOHHBIX ceTei? B uem uX OTiauuus OT ajJropuTMOB
MalIMHHOTO 00y4YeHus?

— Kakue meToabl npuMeHsoTces A7 paboThl ¢ JaHHBIMU?

— Ha3oBute oOcCHOBHBIE MOAXOABI JUId paboThl ¢ wu3o0paxeHusMu? Kakue 3agaum pernaer
KOMIIbIOTEpHOE 3peHue?

— OnuuuTe 3a1a4y cerMmeHTauun?

— UYro Takoe 00pabOTKa €CTECTBEHHOTO A3bIKa, HA30BUTE OCHOBHBIE AJITOPUTMBI?

— HazoBute ocHoBHOI1 nHCTpyMeHTapuii BigData? [IpuBenure mpumepbi?

2. TlpumepHsblil nepeyeHb BONIPOCOB IS 3a4eTa:

— OcHOBHBIE TIOHATHS: OOJNBIINE JaHHBIC, HAYKA O JAHHBIX, aHAJHN3 JAHHBIX, MAIIMHHOE OOy4YeHHE.
OcHOBHbIE 3Talbl U3BJICUECHUS 3HAHUH U3 JaHHBIX. [I[puMepsl 3a1a4 aHanu3a JaHHbBIX.

— CIpyKTypupOBaHHBIE ¥ HECTPYKTYpHUpPOBaHHBIE [aHHbIE. KareropwaiabHble ¥ HEMpPEPHIBHBIC
nepeMeHHble. MeTtonbl oTOopa MpuU3HaKoB (mepeMeHHbIX). bubnroreka pandas: 00bekTHl Series u
DataFrame.

— OOpaboTka JaHHBIX: TOUCK MPONYIIEHHbIX 3HA4YeHUH, OCHOBHBIE METOJbl 00pabOTKH
MPOMYIIEHHBIX 3Hau€Hu#, oOpabOoTKa MpPOIYIIEHHBIX 3HAYEHUI ¢ Nmomolibio pandas, MOMCK U
ylaneHue 1yOnupyronmxcs 3HaueHni B pandas.

— OOpaboTka JaHHBIX: OMHUCATEIbHBIE CTATHUCTHUKU, TOUCK aHOMAaNWi (BKJIIOYAsh THUCTOTPAMMBI,
SILIMKOBBIE TUArpaMMbl, sJICpPHbIE OLIEHKU IUIOTHOCTH), aHAJIN3 BBIOPOCOB U 11yMOB. Hopmanusanus
W CTaHAapTH3AIHS JaHHBIX.

— Bwusyanuzanus JaHHbBIX: BHIBI TpadukoB W jguarpaMM. OCHOBHBIE WHCTPYMEHTHI BU3yaJIH3allUU
naHHbIX B Python.

— Marematuka B Data Science: ocHOBHBIE TOHSTHS, TPAJIMCHTHBIHN CITYCK.

— Marpuynsle npeoOpa3oBaHus, BEKTOPBI, (PYHKIIMH PETPECCUH.

— KuactepHblil aHamu3: HepapXUUECKUi KIACTEpHBIA aHAU3, IOCTPOCHUE JAEHAPOTrPaMM, METOJIbI k-
cpennux. Knactepusiii ananus B Python.

— MammnHHoe o0ydeHue: OCHOBHBIE NOHSATHS, 3a/laud, KOTOpPhIE MOXKHO pELIMTh C IOMOIIbIO
MAIIMHHOTO OOy4YeHUsl. ANTOPHUTMBI MAIIMHHOTO OOYYeHHS C YyYdTeNeM W 0e3 yduTens
(nepeuncnuth). UHcTpyMeHTHI Python, ucrnonb3yemsle B MalIMHHOM OOy4EHUH.

— MamuHHoe o0yueHue: 3Tambl MojenupoBaHus. OTOOp mpHU3HAKOB HAa OCHOBE Mojenu. OleHka
KayecTBa MOCTPOCHHBIX MOJEIEH.

— MammaHoe o0yueHue: ancam6Ou anroputMoB. CriocoObl peanu3aiuu aHcaMOIeit Ha si3pike python.

11



— 3agaua kjIaccupUKaluu: MTOCTaHOBKA 3aJ]auu, IpUMeEp MoJelel, MoHATHE Tepeo0ydeHus, OlIeHKa
KayecTBa Ki1accu(UKAIUK, TOHKas HACTPOHKa MOJIEITH.

— 3agaua perpeccuu: IMOCTAaHOBKA 3a/layd, MpUMEp MOesied, MOHSATHE MepeoOydYeHHs, OIeHKa
KayecTBa Ki1accu(UKAIUK, TOHKas HACTPOHKa MOJIEITH.

—  «OKu3HEeHHBIN UKD IPOEKTA MO aHATUTHUKE OOJIBIINX JAHHBIX.

— Koppemsauus. PerpeccuonHslii aHanus.

— IIpumepsl HCHIOIB30BAaHUS KOPPENALUU B 001aCTH OONBIINX TAHHBIX.

— 3agauu B 006JacTH OOJBIINX JAHHBIX, PEIIa€MbIe METOIOM PErPECCUOHHOTO aHAU3A.

— IlocranoBka 3aauu KiaccuuKaluu.

— IlocraHoBKa 3aauu KjlacTepU3allUU.

— 3azada nOCTPOEHUS ACCOLMATUBHBIX ITPABUIIL.

KoMIuiekT oleHOYHBIX CpeACTB sBIsAeTCS HeoThemiieMol dacThio POC um xpaHurtcs Ha Kadempe
«MHpOpMaTHKA ¥ CUCTEMBI YIIPABICHUS.

5.2 Onmucanme moka3arejeii MW KPHUTEPHEB KOHTPOJISI YCINEBAEMOCTH, ONHMCAHHE IIKAJ
OllEHMBAHUS

HJ’IH OLICHKHA 3HaHHI>i, YMGHHﬁ, HaBBIKOB 1 (1)0pMI/IpOBaHI/I$I KOMIICTCHI MU I10 JUCHUIIIIMHEC MOXCET
IMPUMCHSATBCA 63J’[J’IbHO-peI7ITI/IHI‘OBaﬂ/Tpa]II/IIII/IOHHaH CHUCTEMA KOHTPOJIA U OLUCHKH YCIICBACMOCTH
CTYACHTOB.

B ocHOBY 6amibHO-pEHTHHTOBOI CHCTEMBI MOJIOKEHBI IPUHIIUIIBI, B COOTBETCTBUU C KOTOPBIMU
dbopMHUpOBaHHE PEUTHHTA CTYJEHTA OCYIIECTBIISETCS B X0/1€ TEKYIIEr0 KOHTPOJIS U IPOMEXKYTOUHOM
aTTeCTaluy 3HAHUI.

Tabsuna 5
HIxana Onenka
OllCHUBAHUS
90-100 OtnuyHO
75-90 Xoporiro
55-74 Y 10BAETBOPUTETHEHO
0-54 HeynosnerBopurenbHO
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Tabnuna 6 — Kputepuu orieHuBaHus pe3yiabTara 00yueHus M0 JUCIUIIINHE U IIKaJIa OICHUBAHUS

Koa n HamMeHOBaHHE KOMIETEHIINH

Ko u HaumMeHOBaHHue
HHIAUKATOPA TOCTHKCHUS

Kpurepuu oneHuBaHus pe3yJIbTATOB 00y4eHHs

OrneHka
«HEYIOBJIETBOPHTEILHO»
[ «He 3auTeHO»

OreHka
«Y/10BJIETBOPUTEILHO» /
«3aYTEHON

Ouenka
«xopomo» /
«3a4TECHO»

Onenka
«OTJIAHYHO» [
«3aYTEHO»

KoMIIeTeH I 0-59% 60-74% 75-89% 90-100%
OT Max peHTUHTOBOMI OT Max peHTUHTOBOM OLICHKU OT Max peUTUHTOBOI OT Max peUTUHTOBOH
OLICHKH KOHTPOJIA KOHTPOJIA OLICHKH KOHTPOJISL OLICHKN KOHTPOJISA
[TKC-1. Cnoco6eH ucoap30BaTh UIIKC-1.1 Ucmions3yet Uznoxxenne yaebHoro | MMeer wactmuHoe moHsTHE | 3HaeT ocobeHHocTH U | MMeet riyOokue
METOJbI HAYYHBIX UCCIICIOBAHUN B | TEOPETUYECKUE METOMbL Mmarepuana OeccucteMHoe, | 00 OCHOBHBIX METO/bI paboThI C | CUCTEMHBIE 3HAHUS B
po(heCCHOHATPHON NEATEIBHOCTH | HAYYHBIX HCCIEIOBAHUNA | HEMOJHOE, OTCYTCTBYET | OCOOCHHOCTSIX M MeTojax | HabopaMu JIaHHBIX, | oOmacth
B IIpOecCHOHaTBHON MOHMMaHHUEe 0COOEHHOCTEH B | PaboTHI c HabOpaMH | MPUMEHSET Ha MPAaKTUKE | MHTEIUICKTYaJbHOTO
JIESITEIbHOCTH METOZOB paboTsl C | JAHHBIX, YaCTUYHOE | MUHCTPYMEHTBI aHanu3a JaHHBIX;
JaHHBIMH, He CHOCOOCH | NMPUMCHEHHE WHCTPYMCHTOB | BBIYMCICHWHA Ha Python, | mpuMeHseT Ha mpakTHKe
NPUMEHITh ~ MHCTPYMEHTHI | BBIYMCIeHHH Ha Python mpu | Bmageer OCHOBaMH | MHCTPYMEHTBI
BBIUHCIICHHH Ha Python. pELICHUH OT/AENBHBIX 3a1a4, | padoThl ¢ | BeruucieHuit Ha Python
UMeeT TPYIHOCTH B | MHCTPYMEHTaMH 1 METO/IBI 00yUYCHUS
NPUMEHEHHN PasInN4YHBIX | pacHpeleleHHON HEHPOHHBIX CETE IpU
METOJZIOB o0ydeHnst | 00pabOTKM JAHHBIX pEIIEeHNH OTAENIBHBIX

HEHPOHHBIX CETEH.

3a/1a4; yCIEUIHO
[IPUMEHSIET
HHCTPYMEHTBI
pacnpeieleHHOM
00paboTKU NaHHBIX.
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Tabnuma 7 - Kpurepuu olieHUBaHUS

Onenka Kpurtepun onennBanust

OLICHKY «OTJHYHO» 3aCIy)KHBaeT CTYACHT, OCBOMBLIMI 3HAHHS, yMCHUS,
KOMIICTCHIIMH W TEOPETHYECKHH MaTepuan Oe3 mpoOesoB; BBIMONHHUBIINA BCe
3a/IaHus, PEIYCMOTPEHHBIC YUeOHBIM IIIAHOM Ha BBICOKOM Ka4eCTBEHHOM YPOBHE;
NPaKTHYECKHE  HABBIKK  MPO(ECCHOHANPHOTO  MPHMEHEHHS  OCBOCHHBIX
3HAHUU

c(opMHUPOBAHBI.

OLICHKY «XOPOWIO» 3aClyXKUBAaeT CTYACHT, MPAKTHYECKH MONHOCTHIO OCBOMBIIHIA
3HAHUS, YMCHHS, KOMIICTCHI[MH M TEOPETHICCKUI MaTepual, ydeOHble 3aJaHus HE

Bricokuil ypoBeHb
«5»
(oTyIH9HO)

Cpennuii ypoBeHb «4»

(xoporo)
OLICHEHBI MaKCHMAaJIbHBIM YHCIIOM 6aoB, B OCHOBHOM
chopMyIpoBaT
MPAKTUYECKUE HABBIKH.
[ToporoBerit ypoBeHB OLICHKY «Yy/JOBJIETBOPUTEIbHO» 3aCIy)KHBAeT CTYACHT, YaCTU4HO C Tpobderamu
«3» OCBOMBIINI 3HAHHS, YMCHUs, KOMICTCHIUH U TCOPETHYCCKUN Marepual, MHOTHE
(YIOBICTBOPUTEIBHO) y4eOHbIC 3ajaHus TUO0 HE BBHITIOIHUII, JTHOO OHH OIICHEHBI YHCIIOM OaJIOB OJIM3KUM

K
MHUHUMAJIBHOMY, HCKOTOPBIC TPAKTUYCCKNUC HABbIKU HE C(bOpMI/IpOBaHLI.
MuHUMaIbHBIN YpPOBEHB OLCHKY «HCYIOBJCTBOPUTCIILHO» 3aC/Iy’>KUBACT CTYIACHT, HE OCBOUBIIHH 3HaHUA,

«2» YMEHHs, KOMIICTEHIIMM U TEOPETHYECKHH Marepuan, y4eOHble 3aJaHus He
(HEYIOBIETBOPUTENBHO) | BBHIMONHUI, IPAKTHYECKUE HABBIKM He C)OPMUPOBAHEL.

6. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJINHbI

6.1 YueOnasi 1utepatypa

6.1.1. Amnanu3 manHbix u npoueccos / A. BapcersiH, M. Kynpusiros, 1. Xomox [u ap.]. — 3-e usa. —
Canxkr-IlerepOypr: BXB-Iletepoypr, 2010. — 512 c. — ISBN 978-5-9775-0368-6.

6.1.2. VYac Makkunnu Python u ananu3 gannbix / Ilep. ¢ anrn. Counkun A. A. — M.: JIMK Ilpecc,
2015. — 482 c.: mn. — URL.: https://e.lanbook.com/book/131721

6.1.3. Pamka, C. Python u mammuHOe oOyueHue: KpaiiHe He0OXOAMMOE MocoOHe MO HOBEHIIeH
IpeJcKa3aTeIbHOM  aHamuTHKe, oO0s3arenpHOEe Uil Oojee TriIyOOKOro MOHUMAaHUS
METO/I0JIOTUU MAIIMHHOTo 00ydeHus: pykoBojcTBo / C. Pamka; nmepeBos ¢ aHIIMHCKOTO A.
B. JlorynoBa. — Mocksa: JIMK Ilpecc, 2017. — 418 c. — ISBN 978-5-97060-409-0. —
Tekcr : osnekTpoHHbI // JlaHb : 2JeKTpoHHO-OMOmMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/100905

6.2 CnpaBo4yHo-0Oud1HOorpadguyeckas aureparypa
6.1.4. Jleonun Yepnsk. Yto nenats ¢ xaocom aaHubix? // Otkpeiteie cuctembl. CYBl. — 2013, —
Ne 9. —C. 16-20
6.1.5. byrakoB, H. A. O6pabotrka OGompmux naHHbIx ¢ Apache Spark: yueOGHO-MeTOmMUECKOE
nocobue / H. A. byrakos, M. B. Ilerpos, /I. HaconoB. — Cankr-Ilerepoypr: HUY UTMO,
2019. — 50 c. — Tekct: ameKkTpoHHBIN // JlaHb: 3JIEKTPOHHO-OMOIHOTEYHAsI CUCTeMa. —
URL.: https://e.lanbook.com/book/136573

6.3 IlepeyeHsb :KypHAJIOB MO MPOQUITIO TUCIUTLTHHBI:
«HckyccTBeHHBII MHTEIUIEKT U puHsTHE penienui» (http://www.aidt.ru)
«Mmup Oonpmmx naHubIX (Big data)»

6.4 MeToanuecKue yKa3aHusl, peKOMEeHIAlUH U IPYrue MaTepuaJibl K 3aHATHAM
6.1.6. Meroanyeckue yka3aHusi I BBIIOJHEHUS JIAOOPATOPHBIX paboOT MO JAMCHUIUIMHE
«[IpenuKkTUBHAS  aHAIWTUKA», M CTyJIEHTOB HampaBieHuss mnoarotoBku 09.04.02

«MubopMaIIHOHHBIE CUCTEMBI U TEXHOJIOTHW» THEBHON (Gopmbl o0yuerus /| HI'TY; Cocr.:
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ONEKTPOHHbIE BapHaHThl BCEX METOAMYECKHMX YKa3aHUN OTIPABIISIOTCS HA 3JEKTPOHHBIE ajpeca
IpyII.

7. TH®OPMAIIMOHHOE OBECIHEYEHUE JUCHUIIJIMHBI
Y4eOHbIii Mpolecc 10 JUCHUIUIMHE 00eCreYeH HeOOXOIUMBIM  KOMIUIEKTOM CBOOOJHO
pacipoCTpaHseMOro MPOrpaMMHOTO oOecriedeH sl (COCTaB 1Mo NUCIUIUIHHE orpenesieH B Hactosend PIT/]
Y TIO/IJIC)KUT OOHOBJICHHUIO NMPU HEOOXOMMOCTH).

7.1 IlepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

Tab6numa 8 -IlepedeHn 27IeKTPOHHBIX OMOIMOTEYHBIX CUCTEM

Ne HaumenoBanue 396C CcbLika k DBC
Jlane https://e.lanbook.com/
2 HOpaiir https://biblio-online.ru/

7.2 llepeveHnb CBOOOHO PACTIPOCTPAHSIEMOT0 MPOIPAMMHOI0 00ecTieYeHust

Tabmuua 9 — [IporpamMMHOe oOecriedeHre, UCIO0Ib3yEMOE CTYJACHTAMHU OYHOTO 00yUYeHHUs

No [IporpamMmmHuoe oOecniedeHune, UCIOIB3yeMOe B [IporpammHuoe obecnieueHre CBOOOTHOTO
/o YHUBEPCUTETE HA JOTOBOPHON OCHOBE pacupocTpaHEeHuUs
1 MicrosoftWindows 10 (moxmuckaMSDN | Adobe Acrobat Reader
700593597, moamrckaDreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html

2 Microsoft VISUAL STUDIO 2008 (moamnucka
MSDN 700593597,
moamrckaDreamSparkPremium, 19.06.19)

Visual Studio Code
https://code.visualstudio.com/download

3 Microsoft office 2010 (JIumensust Ne 49487295
ot 19.12.2011)

OpenOfficehttps://www.openoffice.org/ru/

4 KoncynprantlLiroc PTC Mathcad Express

https://www.mathcad.com/ru

7.3 IlepeueHb coBpeMeHHbIX NpPO¢ecCHOHAIbHBIX 0a3 [JaHHBIX M
HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
B tabnune 10 yka3zan nepedeHb npodecCHOHANBHBIX 0a3 TaHHBIX U HH(POPMAIIMOHHBIX CIIPABOYHBIX
CHCTEM, K KOTOPbIM OoOecredeH JoCTyM (yAaaeHHbId AocTyM). JlaHHbII nepedeHb MOAJIEKUT OOHOBIEHUIO
B cooTBeTcTBUM ¢ TpeboBanusmu GI'OC BO.

Tabnuua 10 - Ilepeuenb coBpeMeHHBIX MPO(GECCHOHATBHBIX 0a3 JaHHBIX
1 UHGOPMAIIMOHHBIX CITPABOYHBIX CHCTEM

N HanMenoBanue npogeccuoHAIbHON 0a3bl HJocTyn k pecypcy (yAajdeHHBI J0CTYI €
. /;1 JaHHBIX, HH()POPMAIHOHHO-CITPABOYHOM YKa3aHUeM CChUIKH/I0CTYI U3 JIOKAJILHOMI
CHCTEMBI CeTH YHUBEPCHUTETA)
1 2 3
1 baza naHHBIX CTaHIAPTOB U PETIIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT /lhome/standarts
2 Hlepetieis MpOGeCCHOHATBHBIX Ga3 AAHHBIX 1 https://cyberpedia.su/21x47c0.html
MH(OPMAITMOHHBIX CIIPABOYHBIX CHCTEM
3 WNuctpymentet u  BebO-pecypesl  ans BeO- | https://techblog.sdstudio.top/blog/instrumenty-i-
paspabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
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CrpaBounas cucreMa

«KoncynpranTl Irocy

npaBoBast .
JIOCTYTI U3 JIOKAJTBHOM CeTH

8. OBPA3OBATEJIBHBIE PECYPCBHI JIJIs1 UHBAJIM10OB U JIUIL C OB3
B tabnune 11 ykazan nepedeHb 00pa3oBaTeIbHBIX PECYPCOB, UMEIOMUX (HOPMBI, aJJalTHPOBAHHBIC K
OTpaHUYCHUSIM HX 3/I0POBbS, @ TAKXKE CBEIACHUS O HAJIWYUM CIHEHUATbHBIX TEXHUYECKUX CPEACTB
00y4eHHsI KOJJIEKTUBHOTO W MHAMBUAYAJIBLHOTO TOJb30BaHus. [Ipy 3amosHeHnH TaOJIMIBI MOXKET OBITh
UCIOJIb30BaHa WH(pOpMaIUs, pa3MelIeHHas B mojpasnaene «JloctymHast cpefa» Crernuain3upoBaHHOTO
pazzaena canta JII HITY «CBenenust 00 oOpa3oBareabHOI OpraHu3alumny
https://dpi.nntu.ru/sveden/ovz/

Tabnuma 11 OGpa3oBarenbHbIe pecypcehl it HHBATHIOB U Jull ¢ OB3

Ne | Ilepeuennb 00pa3oBaTebHBIX PECypcoB,
NPHUCIOCOOJIEHHBIX VI HCMOJIb30BAHUSA
uHBaauaamMu 1 gunamu ¢ OB3

CBeHeHI/IH 0 HAIMYHH CIICIHAJTIBbHBIX
TEXHUIECCKHX CPEaACTB oﬁyqemm
KO/UVICKTUBHOI'0 U HHAUBUIYAJIBHOI'0
M0JIb30BaHUsA

1 | OBC «KoHCYIbTaHT CTYICHTA

03BYYKa KHHT W YBEJIIMUCHHE MPUPTA

OBC «JIanb»

CIICIUaJIbHOC MOOHIIEHOE TMIPUIOKEHUE -

2 CUHTE3aTOp peuH, KOTOPhI BOCIIPOU3BOJIUT
TEKCThl KHUI' U MCHIO HaBUTalluU
BepcHUs AJIsl caa00BUISIIINX

3 | OBC «lOpait»

Cornmacao ®enepambHoMy 3akoHy 00 oOpazoBanum 273-®3 or 29.12.2012 r. cr. 79, n.8
"ITIpodeccronanbHoe 00ydYeHHE U MpodeccHoHaNIbHOE 00pa30BaHUE OOYYAIOIIUXCSA C OTPAaHHYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbsI OCYIIECTBIISIFOTCSI HA OCHOBE 00pa30BaTEIbHBIX IMPOTPAMM, aJTalTHPOBAHHBIX
npu HeoOXoauMOCTH 1Jisi 00ydeHust ykazaHHbIX oOywarommxcs'. AOII paszpabareiBaeTcst Mo KaKaou
HAIpaBJICHHOCTHU IIPpU HAJIUYHUHN 3asABJICHUI OT 06yan01uch;[, ABJIAIOIIUXCA UHBAJIMAaMU WU JIMIIAMU C
OB3 1 U3bSBUBIINX KelaHHEe 00 00YUYEHHH 10 TaHHOMY THUITY 00pa30BaTeNbHBIX TPOTPaAMM.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHHUE, HEOBXO/IUMOE /1JIs1
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O MNPOLECCA IO JTUCHUITJIMHE

Y4eOHble ayAUTOpUM JUISI TPOBEACHUS 3aHATHH MO JUCHMILIAHE, OCHAIIEHBI O0OpYyIOBaHHEM H
TEXHUYECKUMH CPEJICTBAMU O0YUYEHUS.

B tabnuie 12 nepeyncrieHsr:

- y4yeOHBIC ayJAWTOPUU JIA TPOBEACHUS Y4UEeOHBIX 3aHSATHH, OCHAIEHHBIE OOOpPYJAOBaHUEM U
TEXHUYECKUMHU CPEICTBAMU O0yUCHUS;

- TIOMEIICHUS ISl CaMOCTOSITENIbHOM PaOOThI OOyYAIOMIMXCS, KOTOPBIE IOJKHBI OBITH OCHAIIEHBI
KOMITBIOTEPHONM TEXHHKOM C BO3MOKHOCTBIO TOJKIIOUeHUs K cetu «MHTepHeT» M obecnedyeHneM
JOCTYyTIA B JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa3oBarenbuyto cpexy AN HI'TY.

Ta6muma 12 - OcHamEeHHOCTh ayIUTOPUI U TTOMEIIEHUN JIJISi CAMOCTOSATEIbHON
paboThl 00yUaroIMXCst IO TUCITUILINHE

Ne HaunmeHnoBanue
ayAUTOPUH 1
MoMeleHu | 1J1e

OcHalleHHOCTH ayIuTOPHA
NOMeIeHNH U MoMellleHu i
JUISI CAMOCTOATEIHLHOM

IlepevyeHb JTHIEH3HOHHOTO
NMPOrpaMMHOro odecrneyeHns.
PexBH3UTHI MOATBEPKIAIOIIETO

padoThl

CaMOCTOATEILHOM

padoThI

JOKYMEHTAa

1 1161AynuTopus

J3epxuHCK, yiI.
laitnapa, 1. 49

JUISL

JIEKMOHHBIX 3aHITUI
Hwuxeroponckas o6i., T.

Kommnektr aemMoHCTpanmoHHOTO
o0opyoBaHus:

IIK, c BBIXOJIOM Ha
MYJIbTUMEIUMHBIN IIPOEKTOp, HA
Oaze IntelPentium G4560 3.5
I'r, 4 I'6 O3Y, moruTop 20’ —

Microsoft Windows 7 (moammcka
DreamSpark Premium)

Apache OpenOffice
4.1.8(cBoboauoe T10);

Mozilla Firefox(ceoboanoe I10);
Adobe Acrobat Reader
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HanmenoBanmue
ayIMTOPUH U
NoMeLeHuH IS

OcHalleHHOCTh ayIUTOPHH
noMelneHuH ¥ moMeneHu i
JJIS CAMOCTOSITE IbHOM

IlepeyeHb JIMIEH3UOHHOTO
NMPOrpaMMHOro odecrnevyeHus.

PexBUM3MTHI NOATBEPKAAIONIETO

CaMOCTOSITeJILHOM padoTsI JOKYMEHTa
padoThI
1. (cBobomHOE TTIO);
MyneTuMenuitHplii - mpoektop | 7-zip mis Windows (cBo6oanoe T10);
Epson- 1 w;
Oxpad — | mrT.

2 1329AynuTopust KOMIIIEKT JIeMOHCTPAI[HOHHOTO *  Microsoft Windows 7
ydeOHas ayiuTopus st | 000pyIOBaHHMS: (mognuckaDreamSpark Premium)
MPOBEICHUS 3aHATHH 1K, c BBIXOIOM Ha * Apache OpenOffice
CEMHUHAPCKOTO THIIA, MYJIbTUMETUAHBIA TIPOEKTOP, Ha 4.1.8(cBobomxuoe I10);
IPYIIOBBIX U 6aze IntelPentium G4560 3.5 * Mozilla Firefox(cso6oanoe I10);
HWHIAWBUAYATbHBIX I'rm, 4 T6 O3Y, monutop 20° — * Adobe Acrobat Reader
KOHCYJIbTaIIHH, 1. (cBobomHOE TTIO);

TEKYIIEro KOHTpOJiAi W | MynbTuUMemuitHelii  mpoektop | 7-zip mist Windows (cBo6oamoe T10);
MIPOMEKYTOUHOM Epson- 1 w;
aTTecTalluu Okpas — | mrT.
3 1234 KOMIUTEKT JI€MOHCTPAIIMOHHOTO *  MicrosoftWindows 10
HayuHo-TexHu4eckass | 00OpyIOBaHUS: Jomarmnss (mocraska ¢ 1K)
oubanoreka JIIMN * TIK, c BBIXOIOM Ha * LibreOffice 6.1.2.1. (cBoOomHOE
HI'TY, crynenueckuil MYyJbTUMEIUUHBIA MPOEKTOP, I10)
YUTATBHBIN 34T, Ha baze IntelPentium * FoxitReader (cBobomuoe I10);
Hwxeroponckas 001., T. G45603.5I'rn, 4 I'6 O3V, e 7-zip mia Windows (cBoOoaHOE
JI3epKUHCK, yII. MouuTop 20° — 1mmT. [10)
laitnapa, . 49 * MynbTUMEOUUHBIN MPOEKTOP
Epson- 1 mwr;
* OkpaH — 1 wrt,;
Ha6op y4e0HO-HArJISTHBIX
OCOOMi

4 1443a  xommbrorepubrit | [IK Ha 0ase IntelCeleron 2.67 | < Microsoft Windows 7
knacc - nomemenue aist | [T, 2 I'6 O3Y, monutop Acer | (moamuckaDreamSpark Premium)

CPC, KypcoBoro | 17’ —4 mir. » Apache OpenOffice 4.1.8(cBobGogHoe

MIPOEKTUPOBAHUS K noxakmouenst k  ceru | [10);

(BbImosTHEHUsT KypcoBbiX | «MHTepHe™ 1 obecneunBatot | * Mozilla Firefox(cso6oanoe I10);

pabor), Huxkeroposckas | 1ocTym B anekTponnyro | ¢ Adobe Acrobat Reader (cBoGomHOe

001., r. JI3epkuHCK, ya. | ”HGOPMALMOHHO- I10);

Tatigapa, 1. 49 00pa3oBaTEIBHYIO cpeny | 7-zip ama Windows (cBobosroe TTO);
YHUBEpPCUTETA * Koncynprantllnoc Tg Ne

0332100025418000079 ot 21.12.2018);
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10. METOAMYECKHUE PEKOMEHJIALIMM OBYYAIOIIUMCA II0 OCBOEHHUIO
JUCHUIIJIMHbBI
10.1 O6mue MeToAMYeCKHEe PEKOMEHIAIUH ISl 00y4YalOLUXCSA N0 OCBOEHUIO JAWCUHUILINHBI,
o0pa3oBaTe/IbHbIC TEXHOJTOTHH
JlMcuMIUIMHA peain3yeTcss MOCPEICTBOM IPOBEACHUS KOHTAKTHOW paboThl C 0O0yYaroUMMHCS
(BKJItOUAsl IPOBEICHUE TEKYILIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIBHOM paboThl 00ydaromuxcs u
IIPOMEKYTOUYHOM aTTECTALUU.
IIpn npenomaBaHuyM IUCUUIUIMHBL «lIpeIVKTHUBHAsA aHAJIWTHKA», HCIOJIB3YIOTCS COBPEMEHHBIC

o0pa3oBaTellbHbIC TEXHOJOTHH, TI03BOJISIONIUE IOBBICUTh AKTUBHOCTh CTYJCHTOB TIPU OCBOCHHHU
Marepuaia Kypca M MpeJoCTaBUTh UM BO3MOXKHOCTh 3(PPEKTHBHO peaan30BaTh Yachl CAMOCTOSTEIHLHOU
paboThI.

Becs JIGKI_[I/IOHHBIf/’I Marcepuajl Kypca COIIPOBOXAACTCA KOMIIBIOTCPHBIMU MPC3CHTALIUAMU, B
KOTOPBIX HAIIIAAHO IMPCHNOAHOCATCA MAaTCpUall pa3jIMUHbIX pPasACsioB KypCa M 4YTO OAa€T BO3MOXHOCTb
O6CY[[I/ITI> mMarepuajl CO CTYACHTaMHW BO BPEMA UYTCHUSA JIGKIII/Iﬁ, AKTUBUPOBATL HUX ACATCIBHOCTH IIpU
OCBOGHMHM Marepuana. OIEKTPOHHbIE MaTepuanbl JEKUUA B TMEpPHOJ AUCTAHLIUOHHOTO OO0y4YeHHS
OTIIPABIISIOTCS TI0 JICKTPOHHOM IMOYTE HA aJipeca TPYII U MOTYT OBbITh MOJYYCHBI 0 YTCHUS JICKIUUA U
popabOTaHbl CTYICHTAMHU B X0JI€ CAMOCTOSITEIILHOU PaOOTHI.

Ha nexnusx, IpakTHUECKUX 3aHIATUSIX PEaTn3yOTCS HHTEPAKTUBHbBIC TEXHOJIOTUH, IPHBETCTBYIOTCS
BOIIPOCHI U O6C}’)KI[CHI/I$I, HCIIOJIB3YCTCA JII/I‘-IHOCTHO'OpI/IeHTI/IpOBaHHblf/'I Ioaxoad, TEXHOJIOIus pa6OTI)I B
MaJbIX TpyIIax, 4YTO IO3BOJISICT CTYICHTaM HPOSBUTH CEOsl, MONYYHTh HABBIKA CAMOCTOSITEIBHOIO
W3Yy4YEHUs MaTepuana, BBIPOBHATh YPOBEHb 3HAHUH B IPYIIIIE.

Bce Bompockl, BO3HHKIIHE IPH CAMOCTOSTENBbHON paboTe Hal JOMAIIHUM 3aJaHHeM, MOIAPOOHO
pa36I/IpaIOTC$I Ha MPAKTHYCCKUX 3aHATUAX MW JICKIOUAX. HpOBOII)ITC)I WHIWBUAYAJIbHBIC W TI'PYIIIOBBIC
KOHCYJIbTAllMM C HCIIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHIA: AJICKTPOHHAS II0YTa,
MecceHKepbl, Zoom, Discord.

WNuunumnpyercss akTUBHOCTH CTYICHTOB, TOOLIPSETCS 3aJaHUe JIIOOBIX BOIPOCOB MO MaTepHay,
IMPAKTUKYCTCA I/IHI[I/IBI/II[yaJ'H)HBII\/'I OTBCT Ha BOIPOCHI CTYACHTA, PECKOMCHAYIOTCA MCTOABLI YCICHIHOI'O
CaMOCTOSTENIFHOTO YCBOSHHS MaTepualia B 3aBUCIMOCTH OT YPOBHS €ro 0a30BOM IMOJTOTOBKH.

Jljig oueHKY 3HaHWM, YMEHUM, HaBBIKOB U YPOBHS C(HOPMHUPOBAHHOCTH KOMIETEHIIMH MPUMEHSAETCS
TPaJAUIIMOHHASI CHCTEMa KOHTPOJIS U OL[EHKH YCIEBAEMOCTH CTYIEHTOB B MPOIIECCE TEKYIIET0 KOHTPOJIS.

[TpoMexxyToUHas aTTECTALUS TPOBOUTCS B (POPME 3aUeTa C yUETOM TEKYIIEeH YCIIeBaeMOCTH.

Pesyabrar oOyueHusi cunTaercss cGOPMHPOBAHHBIM HA TOBBIIIEHHOM YPOBHE, €CIIH
TEOPETUYECKOE COJIep)KaHHE Kypca OCBOEHO MOJHOCTBIO. [Ipy YCTHBIX coOeceloBaHHSAX CTYHEHT
MCUEPIBIBAIOIIE, IIOCIEIOBATENIFHO, YETKO M JIOTHYECKH H3JlaraeT y4eOHBI MaTepHai; CBOOOIHO
CIIpaBJIACTCA C 3aJaHUAMMU, BOIIPpOCaAMH, HCIOJB3YET B OTBETC HOHOHHHTGHBHBIﬁ Marcpuall. Bce
IpeyCMOTpPEHHBIE pabodell y4eOHOW MpOrpaMMON  3aJaHusl BBHIMOJHEHBI B COOTBETCTBUU C

YCTaHOBJICHHBIMH TPeOOBAHUSAMH, CTYJIEHT CIOCOOEH aHAIU3UPOBATh MOJYUYEHHbIE PE3YIIbTAThI, IPOSIBIISIET
CaMOCTOSITENIbHOCTD IPH BBIITOJIHEHUH 3aJJaHHH.

Pesyabrar o00yuenust cumraercss cpOpMHPOBAHHBIM Ha IIOPOrOBOM YPOBHEe, €CIH
TEOPETUYECKOE COJep’KaHue Kypca OCBOEHO MoJHOCThIO. [Ipum ycTHBIX cobeceqoBaHUSIX CTYIEHT
MOCJIEI0BATENIbHO, YETKO W JIOTMYECKH H3JlaraeT Yy4eOHBI MaTepHal; CIpaBiIseTcss C 3aJaHusIMH,
BOIpOCaMH, TpeOYIOIMX MPUMEHEHUs 3HAHUM; Bce NMpeayCMOTpEHHbIe paboueil yueOHOW mporpammoin
3aJaHUsl BBIMOJIHEHBl B COOTBETCTBUM C YCTAaHOBJEHHBIMH TpEOOBaHMAMH, CTYJEHT CIOCOOEH
AHAIM3UPOBATH MOJTYUYEHHbIE PE3YJIbTAThI; MPOSBISIET CAMOCTOSATEIBHOCTh MPU BHIMOJIHEHUN 3a/IaHUM.

PesyabTaT 00yuyeHnst cuuTaercs Hec(pOPMHUPOBAHHBIM, €CIIM CTYACHT IIPU BBIOJIHEHNH 33aJaHUI
HE JEMOHCTPUPYET 3HaHWW y4eOHOro Marepuasna, JOMyCKaeT OIMMOKH, HEYBEPEHHO, C OOJBITUMHU
3aTpyAHEHUSMH BBIMIOJHSET 3a/1aHus, HE IEMOHCTPUPYET HEOOXOAUMBIX YMEHUH, KaueCTBO BBINOJIHEHHBIX
3a/laHuil HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBAHMSIM, Kaue€CTBO HX BBIIIOJIHEHHUS OLIEHEHO YHUCIOM
0aJUI0B HUXKE TPEX 10 OLEHOYHOM CHCTEME, UTO COOTBETCTBYET IOPOIOBOMY YPOBHIO.
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10.2 MeToauyeckue yKa3aHus JJIA 3aHATHI JIEKIIHOHHOT0 THIA

JIeKuMOHHBI KypC TMpPEAINONaracT CUCTEMATU3UPOBAHHOE H3JI0)KEHHWE OCHOBHBIX BOIIPOCOB
TEMaTUYeCKOro IU1aHa. B Xxo/e NeKIMOHHBIX 3aHATUH PACKPBIBAIOTCS 0a30BbIe BOIPOCHI B PaMKax KaxJI0H
tembl aucuuiuinHbl (Tabmumna 4). O003HAYAIOTCS KITFOUEBBIE ACTIEKTHI TEM, a TAKXKe JIEJIAl0TCS aKI[EHTHI Ha
HauOoJiee CJIOXKHbBIE M Ba)KHbIE IIOJOXKEHMsI H3ydaeMoro marepuana. Marepuanbl JIEKUHMH SBISAIOTCA
OTIOPHOM OCHOBOM JIJIsl TMOATOTOBKM OOYYAIOUIMXCSl K MPAKTHUYECKUM 3aHATUSAM M BBINOJHEHUS 3aJaHHA
CaMOCTOSITENIbHOW  paboThl, a TakkKe K MEpONpUATHAM TEKYLIEro KOHTPOJS YCIIEBAEMOCTH U
IIPOMEXKYTOUHOM aTTeCTallMU 110 IUCLUIUIMHE.

10.3 MeToauyeckue yKa3aHUs M0 OCBOEHHIO JUCIHUIIIMHBI HA J1a00paTOPHBIX padoTax
ITonroToBky K Kaxao0il 1abopaTopHOil paboTe CTYJEHT O0JKEH HayaTh C O3HAKOMJICHHUS C IJIAHOM
3aHATHUS, KOTOPBI OTpakaeT CoJep)KaHHWe TNPEeAIOKEHHONH Tembl. Kaknas BbimonHeHHass pabora ¢
0(OPMIICHHBIM OTYETOM MOAJICKHUT 3AILUTE Y MPETOAaBaTes.
[Tpu onieHnBaHNY 1a0OPATOPHBIX PAOOT YUUTHIBACTCS CIIEYIOIIEe:
— KaueCTBO BBINOJIHEHHSI TPAKTUYECKON 4acTH pabOThl U CTENIEHb COOTBETCTBUS PE3YJIbTATOB PAOOTHI
3a/laHHbIM TPEOOBaHUSAM;
— KaudecTBO 0(hopMIIEHHUS OTYETA 10 padoTe;
— KaueCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI IIPH 3AIIUTE PAOOTHI.

10.4 MeToauuyeckne YKa3aHus M0 OCBOCHHUIO TUCUMIJIMHBI HA MPAKTHYECKUX 3aHATUIX
[TpakTuyeckue 3aHATHS IO AUCIUIUIMHE HE MPETYyCMOTPEHBI

10.5 MeToauueckue yka3zaHus 0 0CBOEHHUIO JUCHHUILIMHBI HA KYPCOBOii padore
KypcoBast pabota He npeycMOTpeHa Y4eOHBIM ILJIAHOM.

10.6 MeToauueckue yKa3zaHus M0 CAMOCTOATEILHOM padoTe 00yJyarOIINXCsi

CamocrosiTenbHas pabota oOecrneynBaeT MOAr0TOBKY OOyYaroIlerocs K ayJIMTOPHBIM 3aHATUSAM U
MEpONPHUATHSIM TEKYIIEro KOHTPOJIE M TPOMEXYTOYHOW aTTecTallud MO H3y4yaeMol JMCLUILIMHE.
Pe3ynbraThl 3TOH MOATOTOBKM TPOSBIAIOTCS B aKTUBHOCTH OOYYAroOIErocsl Ha 3aHATUSX M B KauyecTBE
BBITIOJTHEHHBIX MPAKTUYECKUX 33JJaHUI U IPYTHX (GOPM TEKYIIEro KOHTPOJISL.

[Ipu BbIMONIHEHMHM 3aJaHUN JUISI  CAMOCTOSITEIILHOM pabOThl PEKOMEHIyeTCs TpopadoTKa
MaTepHajioB JIEKUUH MO0 KaXIO0M NpOMIEeHHOM Teme, a TaKkKe HM3Y4YeHHE PEKOMEHAYEeMOH JHMTepaTyphl,
npejactaBieHHon B Pa3nene 6.

B nponecce camocToaTenbHON pabOThl MPU U3YUYEHUH AUCLUILIMHBI CTYJIEHTHI MOTYT paboTaTh Ha
KOMITHIOTEPE B CHEIMATH3UPOBAHHBIX ayAUTOPHUSIX JJISi CAMOCTOSITETILHON paboTHI, yKa3aHHBIX B Pa3nene
9. B aynuTopusax uMeeTcst JOCTYI yepe3 MH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHYIO ceTh «HTepHEeT» K
JJEKTPOHHOW HMH(pOpMalMoHHO-00pa3oBaTtenbHol cpene yHuBepcutera (OUMOC) U 310eKTpOHHOM
oubnmuoreynoit cucreme (OBC), e B SIEKTPOHHOM BHJAE pacloyiaraloTcss y4deOHble U ydeOHO-
METOJMYECKHE MaTephalbl, KOTOPBIE MOTYT OBITh HCITOJIB30BaHBI JJISI CAMOCTOSTEIHHONH PabOTHI IpH
W3YYCHUU JUCIUILTHHBIL.

11. OHEHOYHBIE CPEJCTBA 1JIs1 KOHTPOJISA OCBOEHMUS JUCIHUITJIMHBI
11.1 TunoBble KOHTPOJIbHbIE 3aJaHUSI UJIH MHbIE MATEPHAJIbI, HEOOXOAUMbIE VISl OIl€HKH
3HAHMi, YMEeHUI1, HABBIKOB U (WJIH) ONbITA B X0/1¢ KOHTPOJISl TeKyLIeil ycneBaeMoCTH

I[J'ISI TCKYIICTO KOHTPOJIA 3HAHU CTYACHTOB IO JUCHUINIMHE IMPOBOJUTCA KOMINIICKCHAA OLCHKA

3HAHW, BKIIFOYAIOIIAst
- 3aIIUTY JJAOOPATOPHBIX PAOOT.
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10.1.1. TunoBkIe 3a1aHus AJis1 Ta00PATOPHBIX PAOOT
TurnoBsie 3a1aHus 115 Ta0OPATOPHBIX PaOOT NPUBEACHBI B yUeOHO-METOIMYECKUX YKA3aHUSX I10
MIPOBEJICHUIO JTA0OPATOPHBIX PadoT.

11.2 TunoBble KOHTPOJIbHBIE 32JaHUS MJIH HHbIe MaTepUAJbl, HEOOXOAMMBbIE JIJIsl OLEHKHU
3HAHUM, yMEHHH, HABBIKOB U (MJIM) ONbITA B X0/1€ POMEKYTOYHOM aTTeCTAIUU O JUCIUILINHE

11.2.1. 3anuTa KypcoBOro nmpoekrTa/ padboTsl

KypcoBas pabora He npegycMoTpeHa y4eOHbIM IIJIJaHOM

11.2.2. 3auer 115 CTYAGHTOB OYHOM (hOPMBI 0O0yUeHUs B 2 CEMeCTpe.
[IpoBomuTCcss B BUAEC YCTHOrO coOECEOBaHUS 1O THIIOBBIM BOMPOCaM. THUIOBBIE BOMPOCHI LIS
MIPOMEKYTOYHOM aTTecTaliy B opMe 3a4era Ui CTYJCHTOB OYHON (OPMBI OOYUICHHS:

1.

10.

11.

12.

13.

OcHOBHBIC TOHATHS: OONBIIME JaHHBIC, HAayKa O JaHHBIX, AHAJIU3 JAaHHBIX, MAIIUHHOE
oOyuenune. OCHOBHbIE 3Tanbl M3BJIECYEHUs 3HAHUN M3 AaHHBIX. [IpuMepsl 3amau aHanmu3za
JTAHHBIX.

CrpyKTypupOBaHHbIE M HECTPYKTYpPHpOBaHHbIC NaHHble. KareropuanabHble M HENpepbIBHbIE
nepemMeHHble. MeTosl 0T00pa Mpu3HaKoB (epeMeHHbIX). bubnmoreka pandas: 00beKTHI Series
u DataFrame.

OO0paboTKka JaHHBIX: TIOMCK TIPOINYIICHHBIX 3HAYCHWH, OCHOBHBIE METOABI 00pabOTKH
IPOMYLICHHBIX 3HAaYeHUH, 00paboTKa MPOMYLIEHHbIX 3HAYEHUH ¢ MOoMouIblo pandas, MOUCK U
yaaneHue TyOaupyonuxcs 3Ha4eHni B pandas.

OO0paboTKa JaHHBIX: ONHMCATENIbHbIE CTATHUCTUKHU, MOUCK aHOMAIUM (BKJIIOYAss THCTOIPAaMMBbI,
SUIMKOBBIC JMAarpaMMbl, SIEPHbIE OLEHKM IUIOTHOCTH), aHalM3 BBIOPOCOB M IIIyMOB.
Hopmanu3zanus u cTangapTH3ays JaHHbIX.

Busyanmuzanus qanHbIX: BUAB TpadukoB U auarpamMM. OCHOBHBIE HHCTPYMEHTHI BU3YalTU3aI[H
naHHbIX B Python.

Maremaruka B Data Science: ocHOBHbIC IOHSTHS, TPaJAUCHTHBIN CITYCK.

Marpuunsle npeobpazoBaHUs, BEKTOPbI, (YHKIUU PETPECCHU.

KnacrepHblif aHanm3: nepapXxuyecKiii KIIaCTepHBINA aHAIN3, IOCTPOCHHE ACHPOTPAMM, METOIBI
K-cpennux. Kinacrepusiit ananus B Python.

MamuHHOe O0y4eHHe: OCHOBHBIC MOHATHS, 3a/la4d, KOTOPBIE MOXHO PEIIUTh C MOMOIIBIO
MAIIMHHOTO OOy4YeHUs. AJITOPUTMBI MAIIMHHOTO OOydYeHHs] C yduTelneM U 0e3 yuuTens
(nepeuncnutsb). MHcTpymMeHnTsl Python, ucnonb3yemble B MalIMHHOM O0yUY€HHH.

MammnaHoe o0yuyeHue: Tansl MojenupoBanus. OTOOp MpU3HAKOB Ha OCHOBE Mojenu. OreHka
Ka4yecTBa MOCTPOECHHBIX MOJIETIEH.

MammuaHoe oOyuenue: ancamOiu anroputMoB. CrocoObl peanu3aruu aHcamOiield Ha s3BbIKe
python.

3amaua kinaccu(UKAlMU: TIOCTAHOBKA 3aJadd, TPUMEp MOJIENeH, TMOHSITHE IepeoOydeHus,
OLIEHKa KayecTBa KJIacCU(HUKAIMH, TOHKAsT HACTPOIKa MOIEIH.

3amaua perpeccuu: MOCTaHOBKA 3a/Jadyd, MPUMEpP MOJEJeH, MOHATHE TEepeoOyUdeHHUs, OICHKA
KayecTBa Ki1accu(uKaliu, TOHKasi HacTpolKa MOJEIH.
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14. « )Ku3HeHHBII UKD TPOEKTa 10 aHATUTHKE OOJBIITUX TaHHBIX.

15. Koppensus. Perpeccuonnslii aHanus.

16. IIpumepb! UCTIOTB30BAHMS KOPPEISAIIUU B 00J1aCTH OOJIBIINX JaHHBIX.

17. 3agaun B 06s1acTu OOJIBIIMX TAHHBIX, pEIIaeMbIe METOJOM PErPECCUOHHOIO aHAIM3A.
18. IloctanoBKa 3a1a4u Ki1accuuKaIim.

19. I[MocTaHoBKa 3a/1a4¥ KJIACTCPU3AITHH.

20. 3agaya MOCTPOECHUS ACCOIMATUBHBIX MPABHIL.

B monHoM oObeme oreHOuYHBIE cpencTBa uMeroTcss Ha kadeape ADMMUC. OneHouHble cpeicTBa
MOTYT OBITH MOJIYYCHBI 110 TPEOOBAHHUIO.
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