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1. IlepeyeHb MUIaHHPYEMBIX pPe3yJbTATOB 00y4eHHsI 110 JUCIUILIHHE,
COOTHECEHHBIX C IUIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOEHHUS MPOrPaMMbI

1.1. JIucmummmaa OTI.B.07 «Marematuka u cratuctuka s Data Science» oOecrieunBaet
OBJIQJICHHE CICIYIONIMMU KOMITETCHIIUSIMU:

Kon HaunmenoBanue Kong HaumeHoBaHne »rama OCBOEHHUS
KOMITETEHIINN KOMITETEHIINT JTana OCBOCHMS | KOMIIETECHIIUU
KOMITETEHIHU
[1K-4 CIIOCOOHOCTB YIPaBJIATh IK-4.1 CHoco0eH ynpaBsATh
OpraHH3alsIMU, OpraHH3aIsIMU,
HOJpa3eIeHUSIMH, MOJpa3IeICHUSMHE, TPYIIaMH
rpynnamu (KOMaHJIaMu) (koMaHAaMU) COTPYIHUKOB,
COTPY/JHHKOB, IPOECKTHBIMHU MPOEKTHBIMH CETSIMH
CEeTSMHU
1.2. B pesynprare 0CBOCHUS IUCHUILIUHBI Y CTYICHTOB JIOJDKHBI OBITH ChOPMUPOBAHBI:
OTO/TO Kopx stama ocBoeHus Pesysnbrarel 00y4eHus
npodeccHOHaNbHbIE NEHCTBHS KOMITETEHIINU
CIIOCOOHOCTH YIPaBIATH I1K-4.1 - YMeer coOCTaBIATb U peuiarb pasjIuyHbIC
OpraHU3aIsIMH, CTaTUCTUYECKHE 3a/auyM, OIICHHBAaTh HEH3BECTHBIC
[10Ipa3ieIeHUSIMH, napaMeTpsl pacrpeeneHuil 1 MPoBepsITh THIIOTE3BI O

rpynnamMu (KOMaHIaMH)
COTPYIHHUKOB, IPOEKTHBIMHU

CCTAMU

COTIJIACHH C TEOPETUUECKUM PACIIPEACIICHUSIX.
- YMeeT npeACTaBUTh Pe3yJIbTaThl CTATHCTHYECKOTO
UCCIIeZIOBaHUs B BUJIE TaOJML, rpaUKOB, OMHCAHHS
MOJTYYCHHBIX PE3yJIbTATOB M MX HHTSPIPETALUH

2. O0BbeM u MecTO AMCHHUILIMHBI B cTpyKkType OIT BO

O0beM JMCHUIIIMHBI
1 3E/36 ax. yaca/27 acTpoHOM. 4ac, Ha KOHTaKTHYIO paboTy ¢ mpenoaaBareneM 26 ak. yacos/19,5
acTp. Jac, Ha CaMOCTOSATEIbHYI0 paboTy oOydaromuxcs 6 ak yac/4,5 acrp.yac.

Mecro nucuunmiaunbl B ctpykrype OII BO
OTM.B.07 «Matemaruka u cratiuctuka ais Data Science», 1 kypc, 1 cemectp.

I[J'IH OCBOCHUA yqe6H0171 JAUCHUIIIIMHBI CTYACHTBI JOJI?KHBI BJIAICTh 3HAHUAMHA U KOMIICTCHIHUAMMU,
MOJIYYCHHBIMHU NIPU U3YYCHUHN OUCHUILINH:

[J«MaTemMaTHKa
O«MeHemKMeHT

— (hopma MPOMEKYTOYHOM aTTECTAIMH — 3a4EeT C OIIEHKOM.

3. CoaepixaHue M CTPYKTYpPa AMCUMILIMHBI

O0beM TMCIMIUIMHEL (MOAyJIs), aK. 4ac./ Jac.
KonrtaktHas paboTa dopma
00yJaromuxcs ¢ TeKyILero
No /i HammenoBanue TeM mperoaBaTeaeM KOHTPOJIS
(paznenoB) Bcero 10 BUAAM y4eOHBIX 3aHIATUH CP yCIIEBAEMOCTH,
K MIPOMEXKYTOUHON
I JIP 113 C aTTeCTaluu
P
Ounast popma 00ydeHHsI

Tema | | Beenenne | 7 | 1 ] | 4 | | 1 ] 3




O0beM AMCUMIUIMHEL (MOAYJIs), aK. 4ac./ yac.
KonrtaktHas paboTa dopma
06yLIa}0H.[I/IXC}I C TEKYILEro
No /i HanmenoBanwue TeM mperogaBaTeIeM KOHTPOJIS
- (pazmenoB) Bcero 10 BUAAM y4eOHBIX 3aHATHH CP YCIIEBAEMOCTH,
K TPOMEXYTOUYHOU
H HP H?) C aTTecTauuu
P
Ounas Gopma oOyueHHs
Tema 2 | Data Science u ero 3amauu 7 1 4 1 3
Tema 3 O1eHKa KayecTBa MOJEIEH 7 1 4 1 3
Tema 4 | Monenu MAaITHHHOTO 7 1 4 1 3
00yUYeHHs U X TIOCTPOCHHUE
Tema5 | VYmpaBmenme Data Science 8 5 4 2 I3
MIPOCKTAMHU
IIpomexyTouyHas aTTecTauus 3auer Cu
OIICHKO
Bcero: | 36/27 6,4,5 20/15 6/4,5

[Mpumeyanue™* — (GopMbl TEKyLIEro KOHTPOJ ycleBaeMOCTH: jJomainHee 3ananue ([3), xoHTponbHas
pabota (KP).

Conep:kanue QUCHUTIIHHBI
Tembrl:

Tema 1. Beenenue

Jlextus Nol. Uro Takoe DataScience. [Ipumepbl BIeUaTISIOMNX U BIOXHOBISIONINX MPOCKTOB.
[TpruMe-pbl IpU3EMIICHHBIX HPOEKTOB M3 MpaKTHUecKol aedrenbHOocTH. OnucaHue poie u
3a/1eiCTBOBAaHHBIX CIIELIUATNCTOB.

Jlexumst No2. Oransl npoekTa. Pa30op mpuMepa IutaHa mpoekTa ¢ yKazaHHEM poiieil, 3anxad,
npobsieM. Pei-HOK ganHbIX. FOpuanueckue acnekTsl paboThl C TaHHBIMH.

Jlexuust No3. MuctpymenTsl aHanuThka —python, R, HOyrOykm; SAS, SPSS, RapidMiner;
6ubnunorekn —kakue u 3aueM; Hadoop, Spark.

Tema 2. Data Science u ero 3aga4uu

Jlextus No4. Tumsl 3a7a4, TpUMEpPHI; BHIOOP METPUK -BBOJHAS YaCTh; YIIPABICHUE OKUTAHUSIMHU
10 Ka-4€CTBY; aHAJIU3 CIIEHAPUEB UCIIOJIb30BaHUS MOJIEIICH.

Jlextus No5. Banunanus 3agauu; Baauaanys JaHHBIX; SKOHOMHUECKUH Y DeKT.

Tema 3. Ouenka kauectBa Mojeei

Jlexuusa No6. Metpuku kiaccupuUKalUU; METPUKH PETPECcCUr; METPUKU PAHKUPOBAHUS;
CTOMMOCTHOE BBIPaXKEHHE METPUK

JlekmmsiNo7. Kak wu 3auem wmepsaTh kaudecTtBo; A/bB  TecTupoBaHme; CTaT.3HAYMMOCTD,
YyBCTBUTEIHHOCTh; TPUMEPHI OHJIAHH U O(IaiiH TeCTOB.

Tema 4. Moaenu MaliMHHOTO O0y4YEHUS M UX TIOCTPOSHUE

Jlexrust No8. OG30pHast JIEKIUs 110 MaTeMaTrke, crosimei 3a DataScience.

Jlekius No09. CoctaB paboT B MPOEKTe Ha NETalbHOM YPOBHE; MPeaoOpaboTKa aHHBIX;
HJ'IaHI/IpOBaHI/Ie 3KCHepI/IMeHTOB; BaJInganuvsa 1 TeCTI/IpOBaHI/Ie B X0I¢€ HpOGKTa

Tema 5. Ynpasnenue Data Science mpoekTaMu U npuMepbl IPOEKTOB
Jlextuu No10—12. Pa36op npuMepoB MPOEKTOB € Y4ETOM BCEro paHee N3y4EeHHOTO.




4. MaTepuaJibl TeKyHIEro KOHTPOJIS yCIeBaeMOCTH 00y4arIuxcs U poHa
OIIEHOYHBIX CPEJICTB MPOMEKYTOYHON ATTeCTAIUM MO JTUCHHUILIHHE

4.1. ®opmMbl M MeTOABI TEKYIIET0 KOHTPOJISI YCIIeBA€MOCTH.

4.1.1. B xone peamusannu gucuunaunsl ®T/A.B.07 «MaTtemaTnka u craTuctuka ajs Data
Science» HMCHOJIB3YIOTCH CJACAYIOIME METOAbl TEeKYyLIero KOHTPOJIA YCIeBaeMOCTH
00y4YAKOIIHXCSH:

Tewma (pa3nen) MeTo/1bl TEKYIIEr0 KOHTPOJIsSl YCIEBAEMOCTH
Tema 1 Jomamaee 3amanue 1
Tema 2 Jlomariraee 3agaHue 2
Tema 3 JlomamHee 3aganue 3
Tema 4 JomamHee 3ananue 4
Tema 5 JlomamHee 3aganue 5

4.1.2. 3a4eT NPOBOIUTCSH ¢ IPUMEHEHHEM CJIEAYIIMX MeTOA0B (CPEACTB): B BUJIC
MMCbMEHHOM KOHTPOJIBHOW PabOThl/aHATMTHYECKOTO 3¢cce (ICaiMEeHT)

4.2. MaTepuaJbl TEKYIIEr0 KOHTPOJISI yCIIeBAeMOCTH 00y4alouXcs
IIpumepHbIii NepeyeHb BONPOCOB:

1.Ha3oBuTe 3Tambl MPOEKTa MO0 MAITUHHOMY O0y4YEHUIO

2.IlepedncianTe OCHOBHBIE TPYIITEI HHCTPYMEHTOB CIICIIHATMCTOB IO MAITUHHOMY O0Y4YESHHUIO,
ce-pbl UX TPUMEHEHUS

3.Kakue 3akoHBI peryaupyroT padoTy ¢ faHHbIMH? OTHUIIINTE OCHOBHBIE MOMEHTHI
4.IlepeurcnuTe Maru BalTUAAINU 331a4¥ MATUHHOTO 00y4eHus

5.Ilepeuncnure mard BaduAaMd JaHHBIX IS 33]1a4 MAIIMHHOTO O0y4eHUsI

6.Ilepeuncnyte OCHOBHBIE METO/IbI OLIEHKH KaueCTBA MOJEJIEH MPU MPOMBILUIEHHOM BHEAPEHHH.

4.3. OneHo4HbIe CPeACTBA IS IPOMEKYTOYHOM aTTecTaliu.
4.3.1. TlepeyeHb KOMIETEHUHUH € yKa3aHMeM 3TamnoB UX (OPMHPOBaHMS B Hpolecce

ocBoeHMs1 oOpasoBatebHOi mporpammbl. Iloka3zaTresim uW KpuUTepuM OLEHHBAHMS
KOMIIETEHIHI ¢ y4€TOM 3Tana ux (popMHPOBAHUS.

OTD/TD Kon srana ocBoenus PesynpraTel 00ydeHus

npodeccHoHaNbHBIE TEHCTBHS KOMIETEHIIUU

crI0COOHOCTE YIIPaBIIATh [K-4.1 - YMeer cOCTaBIATh M peuarb pa3jiuyHbIC
OpraHn3aIsIMHA, CTaTUCTHYECKHE 3a/a4d, OIICHWBAaTh HEW3BECTHHIC
[0 (pa3IeIeHUSIMH, napaMeTpsl pacpeAeaeHui U IPOBEPSITh THIIOTE3BI O
rpynaMy (KOMaHJIaMH) COTJIACHH C TEOPETHUECKUM PaclpeeNIeHHIX.
COTPYIHUKOB, IPOEKTHBIMHU - YMeeT npeAcTaBuTh pe3yabTaThl CTATUCTHUECKOTO
ceTsiMu HCCIIEIOBAHMS B BUIE TAOJHIl, Ipa)KOB, ONMUCAHUS

MIOJTyYEHHBIX PE3yJIbTATOB M UX UHTEPIPETALUU

4.3.2. TunoBble OlIeHOYHbIE CPEICTBA.

Ixana oneHUBaAHNA.



10-6anpnast | TpaauumonHas | «3a4yTeHO»/ Omnpenenenue

1IKaJia 1IKaJia «He 3aureHo»
10 | OtmmunO 3auTeHo [MonHbIe, TiyOOKMe W CHCTEMAaTHYeCKHe 3HAHHS B
chepe Data Science , monmHbIf W TPaBUIIBHBIA OTBET Ha
TEOPETHYECKHH BOMNPOC, MOJHOE WM NPaBHIBHOE PEIICHHE
3aa4H.
9 | OO 3auTeHo I'my6okme u cuctematudeckre 3HaHuA B chepe Data

Science , MONHBIM U MPaBUIILHBIA OTBET HA TCOPETHUCCKHUIT
BOIIPOC, TIOJIHOE ¥ TIPAaBHIIBHOE PEIICHHE 3a1a4H.

8 | Orimuno 3auTeHo Cucremarnueckue 3Hauust cdepe Data Science
TIOJHBIA M NPABWJIBHBIA OTBET Ha TEOPETHYECKHIl BOIPOC,
MIPaBUJILHOE pElICHHE 3a/1a49H.

7 | Xoporo 3auyTeHo Cucremaruueckue 3Hanus B cepe Data Science ,
TIOJHBIA ¥ NPABWIBHBIH OTBET Ha TEOPETHYECKUI BOIPOC,
MIPaBUJILHOE pElICHHE 3a/1a4u.

6 | Xoporo 3aureHo Cucremaruueckue 3Hanus B cepe Data Science ,
NIOJIHBIM U NPaBUIBHBIA OTBET HA TEOPETHYECKUN BOIPOC,
MpaBUJIbHOC peuieHue 3aJa4yn C HE3HA4YUTCIIbHBIMU

HETOYHOCTSIMH.
5 | YoosnerBopure | 3auteHO OtBer Ha TeopeTmdeckuii Bompoc B cdepe Data
JIBHO Science , moNHBIA ¥ NPaBUJIBHBIA OTBET HA TEOPSTUYCCKUIT
BOIIPOC, TPABHIIBHOE PEIICHNE 33Ja4H C HE3HAUNTEIbHBIMA

HETOYHOCTSIMH.
4 | YnosnerBopure | 3a4TeHO OTBeT Ha TEOPETHIECKNI BONIPOC HA TEMY OaHKHHT,
JIBHO TIOJHBIA ¥ TPABHJIBHBIM OTBET Ha TEOPETHUYECKUI BOIpOC,

pEIllcHHE 33aaud COACPXKUT apU(PMETHUYCCKUC ONIMOKH, HE
BIIMSIIONIUE HA MPABWJILHOCTH X0J1a PELICHUS 3a1a4u.

3 | HeymosnetBopu | He 3aureHo OTBeT Ha TeopeTHdeckuii Bompoc Ha Temy Data
TENbHO Science , peuieHHe 3amadMl COACPKHT HICOTOTHUCCKHUE
OLIHMOKH.
2 | HeymosnetBopu | He 3aureHo OTBeT Ha TeopeTHdeckwii Bompoc Ha Temy Data
TCJILHO Science  HeBepHBIH W/WIM pEIICHHE 3a]a4d COACPKUT
U/ICOJIOTHUECKUE OINOKH.
1 | HeynosnerBopu | He 3auteHo OTBeT Ha TeopeTHdeckwii Bompoc Ha Temy Data
TEJIBHO Science HeBepHbIi U pellieHUe 3aa4H OTCYTCTBYET.
0 | HeymosnetBopu | He 3aureno OTBeT Ha TeopeTHdeckuil Bompoc Ha Temy Data
TEJIBHO Science oTcyTCTBYeT U pelIeHHe 3a/1a4i OTCYTCTBYET.

4.4, MeToauuyecKkue MaTE€pHAJIbI 110 MIPOBECACHUIO l'lpOMC?KyTO‘-IHOﬁ aTTeCTallumn

3auéT MpPOBOAUTCS B KOMIIBIOTEPHOW ayIUTOpPUHU, C YCTaHOBJIEHHBIM mMakeroM Wolfram
Mathematica, ¢ 10CTyIIOM B JIOKaJbHYIO C€Th AKaJeMHUH U I1100aabHyto ceTh MHTepHeT. CTyaeHT
BBITNIOJTHEHHUE PEIICHNUS 33Ja4X Ha KOMIIBIOTEPE, 3aTEM NPEAOCTABIISIET PEIICHNE IIPENIOAABATEIIO,
10 IaHHOMY PELICHUIO IIPOBOAUTCS COOECEN0BAHUE CO CTYAEHTOM.

5. Meroanueckue yKa3aHusi 1Jis1 00y4arOIMXCH 10 OCBOEHHUIO IU CIUTIIHHBI

Bce BeICTyIIIEHUS, KaK MpernojaBaTeisi, TaK U CTYIACHTOB, MOTYT COIPOBOXIATHCS HATJISTHBIM
MaTrepuajioM B BHJE NPE3CHTALMW, BBINOJIHEHHBIX Ha KOMIIBIOTEpE, OTPBIBKAMU U3
JOKYMEHTAIbHBIX WM XYIOXKECTBEHHBIX (UIBMOB, WILIIOCTPAIUSAMH, MPOUYUM pPa3qaTOYHBIM
MaTepuajoM, 4YTO CIOCOOCTByeT Ooyiee MOJHOMY W TIyOOKOMY OCBEIICHHIO Marepuana u
JIETKOCTH €r0 YCBOCHHSI CITyIIaTesIMU. Pa3BuBaeTcs crtocOOHOCTh HAXOAUTh U BBIIEISITh HYKHBIN
MH(OPMALMOHHBIA MaTepuaid M3 pa3HbIX BHUJOB HCTOYHHKOB, MPOBOJIUTH €ro aHaliu3 U
MPaBWIbHYIO TI0J1a4y ayJUTOPUH.



6. YueOHasi iuTepaTypa u pecypchbl HHGPOPMALMOHHO-TEJIEKOMMYHHKAIHOHHOMH
cetu ""UnTepHer", BK/IIOYAA NepPeYeHb Y4eOHO-METOAMYECKOT0 o0ecnedeHust
JJIS1 CAMOCTOAATEIbHOM padoThl 00y4alomUXCs M0 AUCHUIIHHE

6.1 OcHoBHas aUTEpaTypa

1.David Julian, Designing Machine Learning Systems with Python, PACKT, 2016

2. Gene Kim, Kevin Behr, George Spafford, The Phoenix Project: A Novel About IT, DevOps,
and Helping Your Business Win, IT Revolution Press, 2014

3.Jennifer Davis, Katherine Daniels, Effective DevOps: Building a Culture of Collaboration,
Affini-ty, and Tooling at Scale, O'Reilly Media, Inc., 2016

4.Mark C. Layton, Agile Project Management For Dummies, John Wiley & Sons, 2012

7. MarepuanbHo-TexHHUECKas 0a3a, HH)OpMaIIMOHHBIE TEXHOIOTHUH, POTPAMMHOE
oOecrnieueHrne U THPOPMALIMOHHBIE CIIPABOYHbIE CUCTEMBI

Jlns npoBenieHus 3aHATUN HEOOXO0 UM KOMIIbIOTEPHBIN Kilacc, OCHAIIEHHBIN KOMIIbIOTEPAMU MO]T
yIpaBJIeHUEM ONepanuoHHoN cucteMoil Windows, ¢ 10CTYIOM B MHTEPHET U yCTAHOBJIEHHBIM
NPUKIAHBIM TporpaMMHbIM oOecrieueHreM Wolfram Mathematica, Microsoft Office, Adobe
Reader. Aynuropuu ¢ 10CKOH, MEJIOM MIJIM MapKepaMu — JUisl JICKIMOHHBIX U YaCTH CEMHUHAPCKUX
3aHATUN.



