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HauunonaneHblii vccienoBaTeNIbCKU YHUBEPCUTET «Bricuias mKoiaa SKOHOMHKH»
41.03.05 «MexayHapoaHbIC OTHOLICHUS» IOJITOTOBKH OakaiaBpa

Undergraduate Program in International Relations
Introduction to Data Science

Course objectives:
This course provides an introduction to modern data analysis methods through a series of lec-
tures and practice work based on Excel. The aims of the course are to:
provide an introduction to modern data science techniques;
introduce main concepts of scientific data analysis;
show best practices of working with data:
train basic skills in MS Excel.

Learning outcomes:
At the end of the course, and having completed the set readings and the activities, students will
be able to:
e demonstrate knowledge of basic concepts of data science;
o formulate and solve simple scientific analysis problems;
e perform a data analysis in MS Excel.

Course language: English

Course description:

This course offers an introduction to the modern Data Science methods that are useful both for
research and industrial career. The main focus of the course is to give a full breadth of topics that can
be attributed to data science without going into details. Instead students are trained to develop critical
thinking and scientific approach to problem solving.

The course starts from the discussion of data science applications in science with some exam-
ples explained. This covers both analytical and ethical questions of the solutions. A part of the course
also concerns the main methods of data storage and their usage.

The second part concerns the main methods that lead to scientific results of the analyses in hu-
manities starting from simple time series analyses to the simplest applications of the machine learning
techniques. The lectures are followed by the practical tutorials in MS Excel.

Section 1: Introduction to Data Science.

Weeks 1-2:

Applied data science in the international relations, examples of applications, examples of erro-
neous applications. Data. Big data. Distributions, basic types of distributions. Main characteristics of
the distributions: mean, median, moving values. Correlations and causality.

Weeks 3-4:

Main methods of accumulation, storage and processing of data. Types of variables. Prospects
for the development and application of data analysis. Ethical aspects of the development of artificial
intelligence. Processing polls, ratings. The simplest text analyses.
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Section 2: Basic Data Analysis.

Weeks 5-6:
Time series. Forecasting. Basic methods for forecasting irregular time series. Accounting for
periodic factors.

Weeks 7-8:
Event selection, outlier search, selection cross-checks, methods for improving selection, ob-
servable engineering. Optimization. Fisher discriminant, linear models of discrimination.

Weeks 9-10:
Data analysis. Hypothesis, quality metrics, blind analysis. Hypothesis testing. p-value. Confi-
dence interval.

Section 3: Introduction to Machine Learning.

Weeks 11-12:

Machine learning as a tool for searching for regularities. The main tasks of Machine Learning:
regression, classification, clustering, visualization. Quality metrics. Data types. Terminology: object,
target variable, attribute, quality metric, model, training method. Examples of statements of problems
in the humanities. Analysis of specific problems, features, quality metrics.

Weeks 13-14:
Methods of machine learning. Overview of the main types of models and the principles of their
learning (on simple examples). Decision trees and forests. Neural networks.

Weeks 15-16:

Artificial intelligence and neural networks. Neural networks as a sequence of data transfor-
mations. The idea of learning neural networks. Architecture of neural networks. The main applications
of neural networks.

Methods and Forms

The methods and forms of study used on this course include lectures, practice work, teachers’
consultations and homework. There is one biweekly lecture and one weekly seminar. Each seminar is
based on the contents of the preceding lecture. Seminar includes practical work in computer class un-
der supervision of teacher. Homework normally includes the computer-based assignment.

Duration: modules 3 and 4, Spring 2018.

Course structure: A biweekly lecture followed by a weekly seminar.

Final assessment. Homework, Classwork, Examination.

Module Grade:

\Ij\i/rrl]aelrsssessment = 0.8*Ongoing Assesment + 0.2*Examination Assessment,

Ongoing Assesment = 0.3*Tests + 0.5*Homework + 0.2*Midterm Examination

For more information please check the Russian version of the program below.
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Instructors:

Dr. Denis Derkach (dderkach@hse.ru)

Dr. Elena Kantonistova (ekantonistova@hse.ru)
Mr. Nikita Kazeev (nkazeev@hse.ru).

Recommended Literature:

e James, G., Witten, D., Hastie, T., & Tibshirani, R. (2013). An introduction to statistical learning. New
York: Springer.

e Friedman, J., Hastie, T., & Tibshirani, R. (2001). The elements of statistical learning. New York:
Springer series in statistics.

e Bishop C. M. Pattern Recognition and Machine Learning. Springer, 2006.

Support Material:
¢ MS Office Blog https://blogs.office.com/en-us/?eu=true
e Support documentation for Microsoft Excel: https://support.office.com/en-US/Excel
e R Studio http://www.r-studio.com/
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1 O6aacTh NpuMeHeHHsI ©H HOPMATHBHbBbIE CChLJIKH

Hacrosmas nporpamma yueOHOM AUCHMILIUHBI yCTaHABIMBAET TpeOOBaHUS K 00pa3oBaTeib-
HBIM pe3yJbTaTaM M pe3yJbTaTaM OOydeHHs CTYICHTA U OIpPEIeNseT COJACpKaHUEe U BUABI yUEOHBIX
3aHSATUNA U OTYETHOCTH.

ITporpaMma npegHa3zHayeHa JUisl IpenojaBaTesiel, BeAYIMX AUCUUILINHY «BBeneHue B Kyib-
TYpY JaHHBIX», Y4eOHBIX aCCUCTCHTOB M CTYJICHTOB HampaiieHus noarotoBku 41.03.05 «MexayHa-
POJHBIE OTHOIICHU», 0Oydaronmxcs no odpasoBarenbHoi nporpamme «IIporpaMMa 1ByX IUILIOMOB
HIY BIID u JlonnoHckoro ynupepcutera « Mek1yHapOAHbIE OTHOILICHUS.

[Tporpamma y4eOHOI AMCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C:

e OOpazoBarensHbiM cTangaprom HUY BIID no nanpasnenuto moarotoBku 41.03.05 Mex-

JyHapOJHbIE OTHOIICHHUS;

2 Ileam ocBOeHHMS TUCHUILINHBI

LensiMu OCBOCHUS AUCIUTUIMHBI «BBeiIeHUE B KYJIbTYPY JaHHBIX» SIBJISIOTCS:
"  03HAaKOMJICHUE CTYJAEHTOB C OCHOBAMHU HAayKH O JIaHHBIX;
* (opMupoBaHUE y CTYJIEHTOB MPAKTHYECKUX HABBIKOB PAOOTHI C JAHHBIMH, PEIICHUS
MPUKJIAJHBIX 3aa4 aHAJIM3a JaHHBIX 110 CIIELMAIbHOCTH U BU3yaIu3alMy JaHHbIX;
* (opMHPOBAHKE Y CTYJICHTOB HABBIKOB ITOMCKA HHPOPMAITUH.

3 Komnerennun odyyamomerocsi, popmupyemMmbie B pe3yJibTaTe 0CBOCHUS JTUCIU-
TUIMHBI

YpoBHU POpMHUPOBAHUS KOMIIETSHIIUI:
PBb — pecypcHas 6a3a, B OCHOBHOM TEOPETUYECKHE U IPEIMETHBIE OCHOBBI (3HAHMS,
yMEHWUSI);
CJI — criocoObl eATeIbHOCTH, COCTABISAIOLIME MPAKTUYECKOE PO JaHHOW KOMIIe-
TEHILINY;
MII - MOTHMBalMOHHO-LICHHOCTHAsI COCTaBJISAIOIIAsl, OTPa)XacT CTENEHb OCO3HAHMS
LIEHHOCTH KOMITETEHIIMH YEJI0BEKOM U TOTOBHOCTB €€ MCIO0JIb30BaTh

B PE3YILTATC OCBOCHUSA JUCHUIIJIMHBI CTYJJCHT OCBAWBACT KOMIICTCHIIUU:

Ypo- DopMEBI U dopma KoH-
BCHb METOJIBI TPOJISl yPOBHS
¢dop oOydeHusi, | cpopMHUpPOBaH-
MHU- Croco0- HOCTH KOMIIE-
Konmo| po- | JlecKpunropsl — OCHOBHBIE MPU3HAKH | CTBYIOLINE TEHLUH
Komnerenuus oC Ba- 0CBOEHHS (TTOKA3aTEIH JOCTIKEHUS dopmupo-
BIID | Hus pe3ynbTaTa) BAHMIO U
KOM- Pa3BUTHIO
me- KOMITETEH-
TEH- 017001
12031
Cnocoben yuute- | VK-1 | Pb VcBauBaeT HOBYIO HH(OPMAILHIO, BOC- | BBIIOJIHE- IIposepka no-
cs1, npuodpeTaTh IIPOU3BOJUT I/IHq)opMauI/Ho C J0HO0JI- HHUE 3a1a- Mallgei pa6o—
HOBBIC SHAHUA, HUTENbHBIMHA BOTIPOCAMH, IPUMEHSET | HUW Ha ce- | ThI, 9K3aMEH
YMCHMA, B TOM BBIy4EHHBIE METO/IBI HA PAKTHUKE, MHHapax,
EEI;EE;O?S?Z;HO’_ 00001IaeT moy4eHHyo uHpopma- BBITNOJIHE-
(ecCHOHATBHO! LU0, SKCTPAINOIUPYET HOITyYEHHbIE HHe 710~
3HAHUS HA HECTAHJAPTHBIC IPUMEPHI. | MalIHEeH
paboThl
Crocoben pato- VYK-5| Pb, | Ilonyuats uadopmaruro u3 onpe- | Bemonne- | Ilposepka go-
rare ¢ HHpOpMa- CJ | nenéHHOTO UCTOYHWKA, CPABHUBATH | HHE JO- | MalrHel pado-
gE:Eﬁ::ffiﬁi’ HECKOJIbKO HCTOYHUKOB HH(pOpMa- MaIllHEN TBI, OLICHUBA-
1OIB30BATE MH- LIUU, UCKATh HECOOTBETCTBUS MEXK- paboThl, | HHE CaMOCTOS-
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Ypo- DopMbI U dopma KOH-
BCHb METO/IbI TPOJISL YPOBHS
¢dop oOyuenusi, | chopmMupoBaH-
MHU- CIoco0- HOCTH KOMIIe-
Koxmno| po- | JleckpunTopbl — OCHOBHbIC MPU3HAKU | CTBYIOIIHE TEHIMU
KomnereHuus oC Ba- 0CBOCHHS (TTOKA3aTEIH JOCTIKCHUS bopmupo-
BUID | Hus pe3ynbpTaTa) BAHUIO U
KOM- Pa3BUTHIO
ne- KOMIIETCH-
TCH- V08
MU
opmarmio u3 pas- Iy UICTOYHUKAaMU WH(OpMaIuH, camMocCTosi- | TelIbHOU pabo-
JUTTHBIX MCTOHHH- CaMOCTOSITEIIbHO UCKATh HCTOYHHU- TelnbHas | Thl HA CEMUHA-
;ﬁf{’pﬁﬁgﬁgim}]}o K4 “H(OpMallUK, OLIEHUBATh Kade- | pabora Ha pe
HAYHBIX 1 TPO- CTBO MCTOYHUKOB HH(OpMALIUU CEMHHape
(heccHoHaTHHBIX
3aaa4 (B TOM YHCJIIC
Ha OCHOBE CHCTEM-
HOTO TOJIX0/1a)
Cnocoben kpurn- | YK-9 | MII | MckaTh 3aKOHOMEPHOCTH, O0OHAPY- [Ipocny- | IIpoBepka mo-
ICCKH OLICHUBATD 1 JKaTh OIIMOKH MCCIICIOBaHMUs, KOP- IIMBaHKE | MallHel pabo-
Egﬁ EEJCIB:II:;;ITB PEKTUPOBATh AHAIIN3 JEKIUH, TbI, DK3aMEH
OTIBIT (COOCTBEH- BBIIIOJIHE-
HBIN U 4yXOi), HHC J0-
pednexkcupoBath MallrHen
npodeccHoHab- paboTsI,
HYIO U cOllUaJIb- CaMOCTOS-
HYIO ACATCIbHOCTD TenbHAS
pabora Ha
CEeMHHape
Cnocoben mposo- | [TK-2 | PB, | Hckare undopmanuio, coxpausts u | Ilpocny- | IIpoepka mo-
AUTD QHAJIS HH- CJ | cuctematu3upoBaTh HH(GOpPMAIMIO, | IMTUBAaHHWE | MalIHEH pado-
?;ffﬁf:;ﬁ?f;?_ pa3pabaTsIBaTh CIIOCO0 aBTOMATH- JIEKIUH, TbI, DK3aMEH
COBpEMEHHBIE TeX- 3allMM aHaJIW3a U XPaHEHUs UH- BBITIOJIHE-
HoOJOrUK c60pa u dbopmaru HHE J10-
XpaHeHus: UHPop- MalllHEHN
Manu paboTHI,
CaMOoCTOs-
TeJIbHas
pabora Ha
CEeMHHape
Crnocoben nasate | [IK-4 | ML | MnTeprnpeTHpoBarh JaHHbIC, IPO- IIpociy- | IIposepka no-
MHTCPIPCTALIIIO, 4 BEPATH COBMECTUMOCTh TEOPHH U MBaHUE | MarmHei pado-
E;Ir;eg;f f ;I:HO JTAHHBIX, IPOBEPSITH TUIIOTE3bI, NH- JIEKIUH, TbI, DK3aMEH
3YIBTATE AHATH3A TEPIPETUPOBATH UY)KUE UCCIIEI0- BBITIOJIHE-
MEKIAYHApOAHBIX BaHUsA HHUEC J0-
mpobieMax B Ipo- MalllHel
(beccronanbHOR paboTsI,
JACATCIIBPHOCTU CaMOCTOSI-

TCIIbHAsA
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Ypo- DopMbI U dopma KOH-
BEHb METOBI TPOJISL YPOBHSI
¢dop oOyuenusi, | chopmMupoBaH-
MH- CII0C00- HOCTH KOMIIe-
Komxmo| po- | JleCKpUNTOpPBI — OCHOBHBIE MPU3HAKH | CTBYIOIIHE TEHIIAN
Komnerennus oC Ba- ocBOeHHMs (TTOKa3aTeH JOCTHKCHUS bopmupo-
BUID | Hus pe3ynbpTaTa) BAHUIO U
KOM- Pa3sBHUTHIO
me- KOMIIETEH-
TEeH- 0020
LUK
pabora Ha
CeMUHape
Crocoben camo-  |[TK-20| PB, | M3Biekarh JaHHBIC U3 AOCTYITHBIX [Ipocny- | IIpoBepka mo-
CTOATENBHO COOH- CJl | XpaHWJIHIL, TOTOBUTH JaHHBIE K IIMBaHUE | MallHe# pabo-
EZEE EHOq?g;ng;o aHaJM3y, UICKaTh HOBbIC UICTOYHUKHU | JICKIIHH, TBI, DK3aMEH
W3 PA3THIHBIX HC- JIAHHBIX, CPAaBHUBATh Pa3HBIC HC- BBIIOJIHE-
TOYHUKOB IO KOH- TOYHUKHU JAHHBIX HHUEC O0-
KPETHOH, onpeie- MallTHeH
JICHHOH PpyKoBOAH- paGoTHI,
TCJICM HAYYHOU
TEeMaTHKe B cepe CaMOCTOA-
ME3KTyHAPOIHBIX TepHaA
OTHOIIICHUI pa60Ta Ha
ceMUHape
Cnocoben nayuno |[IK-22| PB, | MHTepnpeTrpoBath JaHHbIE, OIC- [Ipocny- | IIposepxka mo-
MHTCPIPETHPOBATL CJl | HuBaTh pa3Hble MOAXOABI K COOPY M | LIMBaHUE | MaliHeu pabo-
?jg:;i;fz;y_ aHaJIN3y JaHHBIX JICKIIHA, TBI, DK3aMEH
OCKHOM CTaTUCTHU- BBIIIOJIHE-
KU O COLIMAJIbHO- HHUEC O0-
9KOHOMHUYECKUX U MallrHet
IMOJIUTUYCCKUX pa60TI)I,
mpoueccax u ABJic-
X CaMOCTOSI-
TeNbHAS
pabora Ha
CEMUHape

4  MecTo JUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOH NPOrpaMMbl

HaCTOSIHIaH JUCIHHUITIIIMHA OTHOCHUTCSA K 6J'IOKy JUCIHHUITINH O6HI€FO nUKIJIa.

N3ydeHne qaHHON AMCHUITINHBI Oa3upyeTcsl Ha CIeAYIOIIMX AUCIUIITHHAX

e Brpicmas MaTeMaTUKA U CTaTUCTHKA

s ocBoeHMs yuyeOHOM TUCHMIUIMHBI CTYAEHTHI TOJIKHBI BIAJAETh CICAYIOUIMMU 3HAHUSAMU U
KOMIIETEHIUSIMU

e (0a3oBas KOMIBIOTEPHAsI FPAMOTHOCTB;

e (a30BOE 3HAHHWE MATEMaTHUKH.

OcHOBHBIE TTOJIOKEHUS TUCIUTUIMHBI JOJKHBI OBITh UCTIONBF30BaHbI B AalIbHEHIIIEM MPU U3yde-
HUM JUCILIUIIINH:
e aHanm3 JaHHBIX B R;
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o primoiadenue KP u BKP.

5 TemaTrnuyeckuii NjaH y4eOHOH TMCHUNIMHBI

AyJIUTOPHBIE YaChI CaMocTos-
Ne Ha3Banue pasgena Bcero yacos Cemuna- Hpaxrue- | [pyrue TeJIbHAs
Jlextuun CKHE 3aHs- | BUJIBI
pHI 1 pabota
THSA paboTHI
1 | Beaenue B HayKy O 29 4 8 - - 17
JTAHHBIX
2 | [Ipocreitmume anro- 43 6 12 - - 25
PUTMBI aHAJIU3a
JTAHHBIX
3 | BBenenue B MamuH- 42 6 12 - - 24
HOE O0Oy4YCHHE
NTOI'O 114 14 32 0 0 66
6 @opMbI KOHTPOJIS 3HAHUH CTY/I€HTOB
Tun xonTpossa| Popma KOH- 1 ron [Tapamerpsr **
TpOJIS 3 4
Tekymuii Jlomarninee 3a- 1 1 PaboTa Ha KOMIIBIOTEpE 0 3aKPEIICHUIO MPOii-
JaHue JICHHOTO Matepualia
[Ipomexy- Komnoksnym * VYcerHbii
TOYHBIN
Hrtoroseiit DK3aMeH * | IlucbMeHHBIN

/7  KpuTtepum olleHKH 3HAHMI, HABBIKOB

B kypce npeaycMoTpeHO HECKOIBKO (POPM KOHTPOJIS 3HAHUS:

* CamocrosTenbHble pabOThl Ha CEeMUHapax, MPOBEPSIOLINE 3HAHUE OCHOBHBIX (DAKTOB C
JIEKIIUH.

» Ilpaktnueckue nomamiaue pabotsl EXxcel, popmupyromie HaBbiki pabOThl ¢ OCHOBHBIMHU
WHCTPYMEHTAMM aHAJIM3a JaHHBIX, 4 TAK)K€ IMOMOTaroIMe OCBOMTh OCHOBHBIE KOHIIETIIIUU
MAaIIMHHOTO O0y4YeHHUs

*  YCTHBIN KOJUIOKBUYM B KOHIIE 1-TO MOIyst

* IIuceMeHHBIN SK3aMEH.

Ouenku o BceM (hopMaM TEKYIIEro KOHTPOJIS BeICTaBisA0TCA 1Mo 10-TH 6ayuibHOM MIKaie.

! Vkazatb APYTrue BUABL ay,Z[HTOpHOﬁ pa60T1,1 CTYACHTOB, €CJIM OHU NPUMCHAIOTCA P U3YyYCHUN I[aHHOﬁ JUCIH-
TIJIMHBI.
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8 Coaepxanue TUCHMILTHHBI

Paznen npexacrasnsercs B ynoOHo# dopme (crmcok, Tabnauna). M3noxkeHnne cTpouTcs mo pas-
nenam u teMaM. CojiepskaHre TEeMbl MOXKET PacHpeieAThCs MO JEKIUOHHBIM U MPAKTHYECKUM 3aHs-
THSM.

Pa3nen 1 BBeienne B HAYKY 0 IaHHBIX

Jlekuus 1: Hayka o 1aHHBIX B IPUMEHEHUU K MEXAYHApOJAHBIM OTHOUICHUSIM, IPUMEPHI MPU-
MEHEHHsI, IPUMEPBI OMMUO0YHOTrO puMeHenus. Jlanusie. bonbimme nanusie. Pacripenenenusi, oOCHOB-
Hble TUIBI pacnpesesneHuil. OCHOBHBIE XapaKTEPUCTUKU PaCHpeleIeHUid: cpeHee, MeIuaHa, CKOJb-
3s11Me BeMUruHbl. Koppensiuuu u npu4uHHOCTb.

Jlekums 2: OCHOBHbIE METOIbl HAKOIUJICHHSI, XpPAaHEHUS U 00pa0OTKHM JaHHBIX. THUIIBI IEpEeMEH-
HbIX. [lepcieKkTHBBI pa3BUTHS U IPUMEHEHHUS aHAIN3a IaHHBIX. DTUYECKHE aClIeKThl Pa3BUTHS UCKYC-
CTBEHHOTO HHTeJUIeKTa. OO0paboTKa onmpocoB, peTuHrU. [IpocTeiiimme TeKCTHI.

Ipakrukym 1: 3nakomctBO ¢ Excel, ochoBable dyHkiuu. KonTpoas MOOC kypca (He orie-
HuBaercs). [locTpoeHue Tabuil, YTeHNE JOKYMEHTOB B pa3HbIX (hopMarax

IIpakTukym 2: Breruncnenue 0a30BbIX XapaKTePUCTHK pacnperneneHus. Cpeanee, MeauaHa.
Koppensuuu.

IIpakTukym 3: [Tonyyenne nanusix u3 cetu Mutepuer. OOpaboTKa onpocos.

Jlumepamypa:
e https://support.office.com/en-us/article/AVERAGE-function-047bac88-d466-426c-a32b-
8f33eb960cf6
e https://support.office.com/en-us/article/CORREL-function-995dcef7-0c0a-4bed-a3fb-
239d7b68ca92

e MOOC Kypcbl:
o https://www.youtube.com/watch?v=el 7oc-E3h0
o https://www.youtube.com/watch?v=pPSwbK4 GdY
o https://www.youtube.com/watch?v=RgvdCHjOKYg

IIpakTukym 4: OOpaboTKa TEKCTOB, BEIUUCICHUE PEHTHHIOB.
Jlumepamypa:
o https://support.microsoft.com/en-us/help/214153/how-to-count-the-occurrences-of-a-

number-or-text-in-a-range-in-excel
o https://support.office.com/en-us/article/RANK-function-6a2fc49d-1831-4a03-9d8c-
c279cf99f723

1. Pasznen 2 [IpocTeinine aaropuTMbl aHAIN30B JTAHHBIX
Jlekums 3. Bpemennsie psansl. [IporHozuposanne. OCHOBHBIE METOABI MPOTHO3a HEPETYIIAP-
HBIX BPEMEHHBIX PSAAOB. YUET NEPUOANUECKUX (PAaKTOPOB.

Jlexkuus 4: OtGop coObITHi, BEIOOP aHOMAJINH, IPOBEpKa 0TOOpa, METO/BI YIyUlIeHUs! 0TOO-
pa, MHXKUHUPHUHT HaOmogaembix. Ontummsanus. JuckpumuHant duinepa, TUHEWHBIE MOJIETU IHC-
KpUMMHALIIH.

Jlekuust 5: AHann3 JaHHBIX. ['MMmoTe3a, MeTpUKa KadecTBa penieHus, cieno anamms. [losa-
TBEp>KAeHUE runores. p-value. Beruncnenue p-value. JloBepurenbHbIi HHTEpBAIL.

IpakTukym 5: BpluncieHue CKONB3SIMX BETHMYUH. AHaaW3 BpeMEHHbIX psaoB B EXxcel.
HaxoxneHnue Tpenaa, CE30HHOCTH.

Jlumepamypa:
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o https://www.youtube.com/watch?time continue=1&v=gHdYEZAS50KE
o https://support.office.com/en-us/article/Analyze-trends-in-data-
using-sparklines-be6579cf-a8e3-471a-a459-873614413cel

IIpakTnkym 6: AHanu3 BpeMEHHBIX PsiioB (mponosbkeHue). Ilpenckazanue moBeneHUs Bpe-
MEHHOT0 psifia B OyIyIIeM.
Jlumepamypa:

o http://www.excel-easy.com/examples/moving-average.html

o https://www.youtube.com/watch?v=ynXkxPnosJQ

IpakTukym 7: OTO0p CcOOBITHIA, BBIOOpP aHOMAIMM, MPOBEPKA OTOOpPA, METOBl YITYUIICHHS
otO0Opa, MHKUHUPUHT HAOJI01aeMBbIX.
Jlumepamypa:
o https://support.office.com/en-us/article/Create-a-box-and-whisker-chart-62f4219f-db4b-
4754-aca8-4743f6190f0d
o https://support.office.com/en-us/article/Find-and-remove-duplicates-O0E35BEA-B46A-4D5D-
B28E-66A552DC138D

IIpakTukym 8: JIuneitnsiii ananus nanHeix B Excel.

Jlumepamypa:
o https://support.office.com/en-ie/article/Data-Analysis-7E71735C-C471-47E1-84EF-
A8C23DC30988B

Hpaktukym 9: Ontumunzanus. JuckpumuHanT Ouniepa, TMHEHHbIE MOJEIHN IUCKPUMUHALIUY.
Jlumepamypa:
o http://www.real-statistics.com/multivariate-statistics/discriminant-analysis/

2. Pasznen 3 Beenenue B MallIMHHOE 00YYEHHE

Jlekuus 6: MammHHOe 00y4ueHHE KaKk MHCTPYMEHT aBTOMATUYECKOTO IMOMCKa 3aKOHOMEPHO-
creii. OCHOBHBIE MOCTAHOBKH 3aJla4y: perpeccusi, Kiaccuukanus, KiacTepusaiusi, BU3yaIn3alus.
OOyuenne Ha MpeleneHTax U o0ydJaromas BeIOOpKa. MeTpuku kadecTBa. Tumbl JaHHBIX. TepMu-
HOJIOTHS: OOBEKT, 1IeJieBas MepEeMEeHHas!, MPU3HAK, METPUKA KayeCcTBa, MOJIENb, METOJ] 00yUYEHUSI.
[TpuMepsl MOCTAaHOBOK 3a7]ad B TYMaHUTApHBIX HayKaX. Pa30op KOHKPETHBIX MOCTAaHOBOK, MPU3HA-
KOB, METPUK KayeCcTBa Ha ITUX 3a/1a4ax.

Jlekuus 7: Metonbl MamuHHOTO 00y4yeHusi. O030p OCHOBHBIX THIIOB MOJETEH M MPUHIUIIOB
ux 00y4eHus (Ha MpOCThIX puMepax). Pemaromue gepeBbs, pematonue jeca. Heliponnsle ceru.

Jleknus 8: VcKycCcTBEHHBIM MHTEIIEKT U HEMpOHHBIE ceTu. HelipoHHbIE CEeTH Kak MociieoBa-
TENbHOCTh MpeoOpa3oBaHuil NaHHBIX. Maest oOyueHuss HEHPOHHBIX ceTel. APXUTEKTypa HEHpOH-
HbIX ceTeil. OCHOBHbIE IPUMEHEHUSI HEHPOHHBIX CETEH.

IIpakTukym 10: Onenka kayectBa roroBoro peuieHus. Kimacrepuszanus.
Jlumepamypa:
e Andrew Ng https://www.coursera.org/learn/machine-learning

e https://en.wikipedia.org/wiki/Receiver operating characteristic

e https://ru.coursera.org/learn/business-analytics-decision-making/lecture/pGFT5/4-cluster-

analysis-with-excel
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HpaxkTuxkym 11: Perpeccus. Buzyanuzamus pe3yabTaToB.
Jlumepamypa:
http://www.excel-easy.com/examples/regression.html

MpakTukym 12: 3anava kinaccudpukanuu. [ToctpoeHne pemaromnero aepesa.

Jlumepamypa:
https://help.xlstat.com/customer/en/portal/articles/2062258-classification-tree-in-excel-

tutorial?b_id=9283

IIpaxkTukym 13: Heiiponnsie cetu. [IpuMepsl HCTIOIB30BaHMS, IIOCTPOCHHUE MPEICKA3aHUM.
e https://www.wordseye.com/workspace

e https://experiments.withgoogle.com/ai/teachable-machine

IIpakTukym 14: Heiiponnsie cetu. [loctpoenne nmpocTedmmx HEMPOHHBIX CETEH.
Jlumepamypa:
e https://www.youtube.com/watch?v=3993kRgejHc

9 (OoOpa3oBaTe/ibHbI€ TEXHOJIOTHH

B niepBoii yactu kypca ucnonszyercs Microsoft Excel, moctyn k koTopoMy o0ecrieueH cTyeHTaM
HIY BIID uepe3 mopran office365. OcranbHbie MPOrpaMMHbIC MAKEThl AOCTYITHBI T Oecriar-
HOI'0 CKauuMBaHus U3 cetu MHTepHerT.

10 OueHouyHbIe cPpeACTBA AJsl TEKYLIEr0 KOHTPOJISI H ATTECTAIUM CTY/IeHTa

10.1 OueHouHble cpeacTBa AJs OLEHKH KayecTBA OCBOEHHMS JMCHUILUIMHBI B XOJ€ TeKYIero
KOHTPOJISA

JloMarHue ¥ KOHTPOJIbHBIE paOOTHI BHITIOIHSIIOTCS BO BHEAYAUTOPHOE BPEMSI C UCIIOIB30BAHUEM ITIPO-
rpammbl Excel.

10.2 Ilpumepnl 3a1aHHIi MPOMEXKYTOUHON aTTeCTAIINU
ITpumepbl BOPOCOB AJIs TOMAaIIHEeH padoThI:

e [loxcuuraiite cpennee, MeIuany i HaOopa HAOIIOICHUH.

e Jlns HabGopa NaHHBIX, MOTYYSHHBIX 32 MOCIEIHUI Mecsll, OCTPONTE MpeAcKa3aHue Ha
CJIEIYIOILYIO HE/IEIIIO.

e [locTpoiiTe TMHENHYIO PETPECCHIO.

10.3 Ilpumepbl BONPOCOB HTOTOBOI ATTECTALUH
e OCHOBHBIC XapaKTEPUCTUKH PACIIPEEIICHHI: CpeqHee, MeIUaHa, CKOJB3SIINE BEINIH-
Hbl. Koppessiiuu 1 npuuuHHOCTb.
e OCHOBHBIE IOCTAaHOBKH 33J]ad MAlIMHHOTO 00y4eHus. [I[pumepsl MpUKIaAHBIX 3a/1a4.
e [T'unoresa, MeTpHKa KauecTBa, OLEHKA CIIPaBeUIMBOCTH TMITOTE3HI.
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11 IHopsgok ¢popmupoBanus OLICHOK mno AMCHMILTIMHE

PesynbTupyromas oleHKa no JUCHUILTUHE PACCUUTHIBAETCS 10 GhopMyIie:
O umo2=0.8 O naxonn + 0.2 O 3k3

HakoruienHas 1 uTOroBast OEHKU OKPYTJISIOTCS apU(PMETHUECKU.
Hakonuiennas orieHka paccuuTbIBaeTcs o popmyiie:

O naxona=0.3 O _camocm + 0.5 O 03 + 0.2 O_xoanoxsuym

OreHka 3a CaMOCTOSITENIbHYIO pa0OTy BBIUUCIAETCS KaK CyMMa OajUIOB 110 BCEM CaMOCTOSITEIbHBIM,
nepeBenieHHas B 10 OanpHyto mkany. OLeHKa 3a JOMalIHIO paboTy — Kak cymMMa 0ajlyloB IO BCEM
IIPAKTUYECKUM 3aJIlaHUSIM U COPEBHOBaHUIO, nepeBesieHHast B 10 GanbHyro mkany. KonudecTBo 6ainios
3a pasHble 3aJlaHUsl MOXET pa3jMyaTbcs B 3aBUCUMOCTH OT HX CJIOXKHOCTH. Bce mpomexxyTouHble
OLIEHKU (3a JIOMalllHHE, CAMOCTOSITENIbHbIE Y KOJUIOKBUYM) MOT'YT ObITh He IienbiMU. HakoruieHHas u

HUTOTrOBasA OUCHKH OKPYIIAIOTCS MATCMATUYCCKU.

12 Y4yeOHO-MeTOaAMYECKOe U MH(OPMAIIMOHHOE O0ecTiedeHre TUCIMILTHHbI

12.1 OcHoBHas auTepatypa
e James, G., Witten, D., Hastie, T., & Tibshirani, R. (2013). An introduction to statistical learn-
ing. New York: Springer.
e Friedman, J., Hastie, T., & Tibshirani, R. (2001). The elements of statistical learning. New
York: Springer series in statistics.
e Bishop C. M. Pattern Recognition and Machine Learning. Springer, 2006.

12.2 JlomosHuUTebHAS JTUTEPATYPa U Pecypchl

MS Office Blog https://blogs.office.com/en-us/?eu=true
MS Office Support https://support.office.com/en-us

12.3 IIporpamMmHBbIe cpeACcTBa

I[J'ISI YCII€HIHOTO OCBOCHUA AWUCHUILIMHBI, CTYACHT HCIIOJB3YCT CICAYIOINHUEC IMPOrpaMMHBIC
cpenctra: Microsoft Excel.

12.4 JIucTaHUMOHHAS MO/IEP:KKA JUCHUILTUHBI

Bce marepuansl (ciaifipl JeKIUI, TPAKTUUECKUX 3aHITHH, JTOMOJHUTENbHbIE MHCTPYKIUIO) J0-
CTYIHBI B ceTH MIHTEpHET 110 CCBUIKE, BHICHIIAEMOM CTyIEHTaM.
13 MartepuajibHO-TeXHHYeCKOe o0ecneyeHne AUCHUIITUHbI

B X04€ aydAUTOPHBIX 3aHATHH HCIIOJIB3YCTCA HepCOHaHLHLIﬁ KOMIIBKOTECP U IMMPOCKTOP IJIA AC-
MOHCTpanuu CHaﬁHOB. HpaKTI/IquKI/Ie 3aHATUSA ITPOXOAAT B KOMIIBIOTCPHOM KJIaCCE€ C JOCTYIIOM B CETh
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uHTepHeT. CTyneHThl 00ecrneunBaloTCsl HeOOXOAUMbIMU (halijlaMH MIIM MHCTPYKUUAMHU JUISl UX TOJTY-
yeHusi Juisi  pabOThl HA TMPAKTUYECKUX 3aHATUSAX M TMOJATOTOBKM  JOMAIHUX  3aJIaHUM.
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