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1. leab ¥ nIaHUpPYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

Llenbro OCBOCHHMS AUCIMIUIMHBI SBISIETCS (OPMUPOBAHUE CIECAYIOIINX KOMITCTEHITHIA:

— OIIK-4 — Cnoco0OeH MCHOJIb30BAaTh COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU U
IpOTrpaMMHBIE CPEJICTBA MIPU MOJCITHPOBAHUN TEXHOJIOTHYECKUX MPOIIECCOB;;

— IIK-2 — CiocoGHOCTh CaMOCTOSATENILHO MPUMEHATh 3HAHUS HA MPAKTUKE 110 00paboTKe
¥ aHAIN3Y HayYHO-TEXHUYECKOW MH(POPMAINK U PE3yIbTaTOB HCCIEIOBAHNHN, SKCICPUMEHTOB U
HaOIIOICHUN.

PesynbraramMu 0cBOEHUS IUCLUIUIMHBI SIBISIOTCS CIENYIOIINE MHANKATOPBI JOCTHXKEHHUS
KOMIIETECHIINH:

NOIIK 4.1 3HaTh coBpeMeHHbIe WH(POPMALMOHHBIE TEXHOJOTUM U MPOTrpaMMHBIE
CpeACTBa AJIsl MOAEIUPOBAHUS TEXHOJIOTUYECKUX MTPOLIECCOB.

NOIIK 4.2 YMeTb NpPUMEHATH COBPEMEHHbIE HH(OPMAIMOHHBIE TEXHOJIOTUU MpU
MOJIEIUPOBAHMSI TEXHOJIOTUYECKUX MTPOLIECCOB.

HNOIIK 4.3 HMeTh HaBBIKM HCIOJb30BaHUS HH(POPMALMOHHBIX TEXHOJOTUH TpU
MOJIEIUPOBAHMSI TEXHOJIOTUYECKUX MTPOLIECCOB.

NIIK 2.1 3HaTh Kak OCYIIECTBUTh M OPraHU30BaTh cOOp, aHAIM3 M CHCTEMATHU3ALHUIO
nH(popMaIuu 1Mo mpoodiieMe nccaea0BaHus.

NIIK 2.2 VYMeTp aHaJINW3UpOBaTh, HHTEPIPETUPOBATH, OLIEHUBATH, NPEICTABIISTH
pe3yabTaThl IPOEKTOB IJIAHOB U IIPOrpaMM IIPOBEACHUS OTAEIbHBIX ITAOB padoT.

UIIK 2.3 Brnagets crocodamu MOATOTOBKH AJIEMEHTOB JOKYMEHTAIIMU U TPOBEACHHUEM
OT/ICTIbHBIX 3TAINOB PadoT.

2. 3aua'm OCBOCHHUSA JUCIHUIIJINHBI

— OCBOUTH KITIOYEBBIC TMOHSTHS, IIEJH W 33124 HCIIOJIb30BAHMS MAITMHHOTO O0yYCHHS
PU MOAEITUPOBAHUN TEXHOJIOTHUECKUX MPOIIECCOB.

— Hay4nThbcst YTEHUIO W aHAIIM3Y aKaJIeMUYECKOH JIUTEpaTypsl MO TOCTPOCHHUIO U OIICHKE
KAauecTBa IIOJYyYCHHBIX MOJEIEH M TEXHUYECKOW JOKYMEHTAalMH [0 I[POrpaMMHBIM
OMOJIMOTEKAM M aJITOPUTMaM MaITHHHOTO 00YYEHUSI.

— [IpnoOpecTr HaBBIKH pa3pabOTUYHKA METOOB U aJITOPUTMOB aHAIN3a TaHHBIX.

— Hay4nThcst NpuMEHSTh ClIeUaTU3NPOBAHHbBIE TIPOTPaMMHBIC OMOIMOTEKH ISl aHAIH3a
U BU3YyaJIM3alll{ JAHHBIX B PEIICHUH MPAKTUYECKUX 33124 MPO(HEeCCHOHAIBHON A TeIbHOCTH.

3. MecTO AUCHUNJIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
JlucummimHa OTHOCUTCST K 4YacTH O0pa3oBaTelbHOW MPOrpaMMbl, (OPMUPYEMOi
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOIICHUM, SIBISETCS 00513aTENbHOMN I U3YUEHUS.

4. Cemectp(bl) ocBOeHMS U opMa(bl) MPOMEKYTOUYHON ATTECTANNH MO JUCHMUILINHE

UYeTBepThlii cEMECTp, 3a4ET

5. BxoaHble TpGﬁOBaHHH AJI 0CBOCHUA NTUCHUIIJIMHBI

JUis  yCcHemHoro OCBOEHUS AMCHUILIMHBI TpeOyroTcsl pe3yibTaThl OOyuYeHHUs 110
CJIEIYIOIIUM JTUCIUIUINHAM! [IporpamMmmupoBanue KOHTPOJIJIEPOB, CUCTEMBI
ABTOMAaTU3UPOBAHHOTO MPOEKTHUPOBAHHUS M NPOU3BOJACTBA, DJJIEMEHTHI 3JIEKTPOMAIIMHHON
ABTOMATHKH.

6. SA3bIk peanu3zanuu

Pycckuit



7. O0beM TUCHUIIIAHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 2 3.€., 72 9acoB, U3 KOTOPHIX:
-IPaKTUYECKHUE 3aHATUSA: 28 U.
O0BeM caMoCTOATETLHON PaOOTHI CTYACHTA ONPEEIICH YICOHBIM TIJIAHOM.

8. Conep:xkaHue TMCHUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. Dtambl pa3BUTUA HUCKYCCTBEHHOro HWHTEUIeKTa. IlocraHoBka 3amgaun B
MaIIMHHOM OOyY€HUU ¥ METPUKHU KauyeCTBA BHIYMCIUTEIHHBIX MOJCIICH.

OcHOBHbBIE dTallbl 3BOJIONUU HMCKYCCTBEHHOTo wHHTe/uiekTa. [Ipenmer u  3amaum
MAIIMHHOTO OOyYeHHus © aHanu3a JaHHbIX. OCHOBHBIE NPUHIMUIBI, 33Ja4d U TOJXOJBI,
UCIIOJIb30BaHNWE B PAa3jIMYHbIX 00JacTsAX Hayku u uHAayctpuu. OOyuaromiasi, TecToBas U
BaJMIallMOHHAs BIOOpKA. TOYHOCTh, MOTHOTA U aHAU3 KauecTBa ¢ nmomoiisio ROC kpuBoii.

Tema 2. Microunuku nanHbix. bubnmoreku npeaBapuTenbHONH 00pabOTKU TaHHBIX.

HCTOYHNKM W OCHOBHBIC THIIBI JAaHHBIX. IIOBTOpEeHHE OCHOB IPOTPaMMHPOBAHHS Ha
s3bike Python 3. 3HakomcTBO co cnenmanu3upoBanHbiME OnOmorekamu NumPy, SciPy, pandas.
Matpuiel. UanekcupoBanue, cpe3bl. O0ObeTMHEHNE MAaCCUBOB. 3alpOChl K TaOJIHIIaM: BEIOOpPKA
CTPOK/CTOJIOIIOB MO 33aJaHHBIM KpuTepusiM. Moaudukaius sneMeHToB Tabnuubl. JlobaBneHue
cTpok/cTononoB. ['pynmupoBka u arperupoBanue. OObeauHeHUE TaOMI] (pa3IUYHBIC BHUIBI
join). ITocTpoenne cBoHBIX TabmuIl (pivot tables).

Tema 3. Aunroputmbl oOOy4eHHMS C y4duTelneM: KiaccupuKamusi, perpeccus,
paHXHpOBaHUE.

[TocranoBka 3amaun KaaccuuKauu, 0030p OCHOBHBIX METOJIOB €€ pelieHus. buHapHast
W MHOTOKJIaccoBas Kkiaccudukaiusa. Pa3geneHne maHHBIX Ha OOydYarolIue W TECTOBBIE.
JIuHeWHbIN perpecCUoHHbIN aHanu3. Peanusamust Moneneil Ha ocHoBe MeTona k -Omrpkaimmmx
cocener. MeToJ TOTUCTUYECKOU PErPECCUU.

Tema 4. Anroputmbl oOydeHHs 0e€3 yuyuTeNsA: KiacTepu3alds HW yMCHBIICHHE
Pa3MepHOCTH.

AJropuT™MBl KiacTepu3aluu ¢ (UKCHPOBAHHBIM KOJIMYECTBOM KiacTepoB. AHcaMOnu
QITOPUTMOB ~ MAIIMHHOTO  O0y4yeHus. Meronsl  oTOopa  mpusHakoB.  OnTumuzanus
rumneprnapamMeTpoB. MeTo/1 IJ1aBHbIX KOMITOHEHT.

Tema 5. Buzyanuzanus nojJy4eHHbIX pe3yJIbTaTOB.

3HAKOMCTBO C Pas3siindYHbIMU  MCTOJaMHU Hpel[06pa6OTKI/I JaHHBbIX, OIIKCATCIIbHBIMH
CTATUCTUKAMHU M OCHOBHBIMH CITIOCOOAMM BU3yanu3anuu JaHHbIX. O030p 6mOimotek matplotlib,
seaborn.

9. Tekymumii KOHTPOJIb MO TUCUHUIIJIMHE

Texymuii KOHTPOJIb MO JUCUUIUIMHE MPOBOAMUTCS MYTEM KOHTPOJS IMOCEIIAEMOCTH U
BBIMIOJTHEHUS JTOMAIIHUX 3aJaHuil, U (uxcupyercs B (HopMe KOHTPOJIHHOW TOYKH HE MEHee
OJIHOTO pa3a B CEMECTP.

10. llopsaaok npoBeeHUs] U KPUTEPUH OLIEHUBAHUSA MIPOMEKYTOYHOM aTTecTalluu

3ayeT B 4eTBePTOM ceMecTpe MPOBOAUTCS B MUCHMEHHOHN ¢opme mo Ouineram. bumer
COJIEPXKUT TEOpPETHYEeCKUid Bompoc W 1Be 3amauum (mpoepsronux HMOIIK-4.1, MOIIK-4.2,
NOIIK-4.3, UTIK-2.1, UTIK-2.2, UTTK-2.3). [IpogomkuTenbHOCTH 3adeTa 1,5 yaca.

[IpumepHBIil EpeYeHb TEOPETUYECKUX BOITPOCOB

1. 1. Ipemnpoueccunr. Macmrabupoanue. Hopmuposka. [lomuHOMuansHele MpU3HAKY.
One-hot encoding.



2. Knacrepuzanus. KMeans.

3. Cmemenne u aucnepeus (bias and variance). I[Toustue cpeHeii THIOTE3BI.

4. AucaMOJIEBBIE METO/IBL.

5. Tunbl oOyuyeHHWs: C yddWTeneM, 0e3 y4duTens, C TOJKPEIUICHHEM, C YaCTHYHBIM
y4acTUEM y4YHTelsl, aKTUBHOE OOyUeHHE.

6. MeToa ONOPHBIX BEKTOPOB.

7. Omubka BHYTpH U BHE BBIOOpKH. Banmumaus u kpocc-Banuaanus.

8. JIuneitnas perpeccusi.

9. Jloructrueckas perpeccusi.

10. Tounocts, noanota u ROC kpussie. AUC.

[Tpumepsl 3anau:

1. Bapaya 1. Peanusyiite anroputm kNN knaccupukanuu no k 6mmkaiiimm cocensam

JlaHO: MCXOHBIN HAOOP TaHHBIX

Tpebyercsi: 3arpy3uTh u MpenoOpadOTaTh HMCXOMHBIM HAOOP TaHHBIX, PEATU30BATh
IpOrpaMMHBIA MOAYJb Ha si3bike Python 3 mo pemieHuro 3aga4uu KiacCU(PHUKAIUK U OLCHUTH
KAa4eCTBO ITOJIy4YEHHOM MOJIEIH.

@opMOIl TTPOMEKYTOUHOM aTTECTALMU SBJISAETCA 3aueT. Pe3ynprarsl ciadyd 3adera
OLICHUBAIOTCS OTMETKOM <«3BAauTE€HO» WIM «HE 3a4T€HO». B KayecTBe OLIEHOYHBIX CpEICTB
KOHTPOJISL 3HAHUW PUMEHSAIOTCA: KOHTPOJIbHBIE BOIIPOCHI U 3aa4H.

- O1leHKa «3a4TEHOY - CTYJEHT 3HAET MPOrPaMMHBII MaTepHall, FPAMOTHO U 1O CYIIECTBY
€ro M3JIaracT, HE JIOIyCKAET CYIIECTBEHHBIX HETOYHOCTEM B OTBETE Ha BOIPOC, MOXKET
MIPaBUJIbHO MPUMEHATh TEOPETUUECKUE MTOJIOKEHUS, TPABUIILHO PEIIEHa MUHUMYM OJIHA 33/1a4a.

- OreHka «HE 3aUTE€HO» - CTYACHT HE 3HAET 3HAYMTENIbHOW YacTH NPOrpaMMHOTrO
MaTepuaa, JOIyCKaeT CYIIeCTBeHHbIE OLINOKY, HE pellieHa HU OJHa 3a/1aya.

11. YyeOHO-MeTOOAMYECKOE 00ecIIeUeHue

a) OlleHOYHbIC MAaTepUalbl TEKYIIEr0 KOHTPOJII W TMPOMEKYTOYHON arTecTaluu II0
JTUCLHUTLIINHE.

12. Ilepeyenn yueOHoiIi JuTEepaTypbl u pecypcoB cetu UHTepHeT

a) OCHOBHasl JIUTEpaTypa:
— Introduction to Machine Learning with Python: A Guide for Data Scientists / Andreas
C. Miiller, Sarah Guido — O’Reilly, 2017. — 376 c.

0) OTIOTHHUTENBHAS JIUTepaTypa:

— 1. Machine Learning: A Probabilistic Perspective (Adaptive Computation and Machine
Learning Series) / Murphy, Kevin P. MIT Press. 2014

— 2. Encyclopedia of Machine Learning and Data Mining / Sammut. Springer. 2016

— 3 Jlyru M. U3zygyaem Python. IToxpoOHsiii cnpaBoynuk — M.: CumBosn-tuttoc, 2015 -
1280 c.

B) pecypchl cetn MIHTepHeT:

— http://www.machinelearning.ru IIpodeccruonansubiii HH)OPMAIIMOHHO-aHATUTUYECKUNA
pecypc,  TOCBSIICHHBI ~ MAalIMHHOMY  OOYdYeHHMIO,  pPAClO3HABaHUIO  O0pa3oB
UHTEJICKTYaIbHOMY aHAJIN3y JaHHBIX.

— http://kaggle.com ITnaTdopma 1 IpoBEAEHUS KOHKYPCOB PEIIECHHS 3a/1a4 MAIIHHHOTO
o0Oy4eHusl.

— https://scipy.org, https://pandas.pydata.org, https://numpy.org TexHuueckas
JToKyMeHTarus kK oubnuorekam NumPy, SciPy, pandas.



http://kaggle.com/
https://scipy.org/
https://pandas.pydata.org/
https://numpy.org/

13. llepeyenb HHPOPMALUOHHBIX TEXHOJIOTHI

a) JIMIIEH3NOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker nporpamMM. BkirodaeT mpuioxeHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOIMYHO JoCTyIHBIE oOnavyHblie TexHomoruu (Google Docs, SIHaexkc AuCK U T.11.).

— tekcToBbiil penakrop Notepad++ wimm 000 APYyrow, MOAICPKUBAIONIUI MMOJICBETKY
CHUHTAaKCHCa, MNEPEKIIOYEHUE MEXAY pa3HbIMH KOJUPOBKAMH U TOUCK C HCIOJIb30BaHUEM
PEryJsIpHBIX BBIPAKCHU;

— Habop 6ubanoTeK a1s aHanu3a qaHHbx Anaconda (https://anaconda.org)

— cpena paspadotku Jupyter Notebook (https://jupyter.org);

— s13IK TIporpammupoBanus Python (https://www.python.org) ;

14. MaTtepuajibHO-TeXHHYECKOe o0ecredeHue

Aynutopun 1 IPOBEIEHUS 3aHATUH JICKIIMOHHOTO TUIIA.

Aynutopun Ais  NPOBEAECHUSA 3aHATUM CEMHUHApPCKOTO THUIA, WHIAMBUAYAJIbHBIX
Y TPYIIIOBBIX KOHCYJIbTALMH, TEKYILEr0 KOHTPOJIS U IPOMEKYTOYHOM aTTeCTalliu.

[TomerieHust U1 CaMOCTOSITENIFHONW paboTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOW U
JOCTYNOM K cetu MHTepHeT, B JIEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaTEIbHYIO CpEly U K
UH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

BeruncnuTenbHBIE  CEpBEPBI  CyNEPKOMIIBIOTEpa  TOMCKOro  roCylapCTBEHHOIO
YHUBEPCUTETA.

15. Unudopmanusi o pa3padboTunkax

Ioiiko Bstuecnas Jleonnnosuy, LleHTp npukinagHoro anamu3a OOIBIINX JaHHBIX, TUPEKTOP
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