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1. leab ¥ nIaHUPYyeMble Pe3yJabTaThl 0CBOEHUS THCIUIIMHbI

[enbro 0OcBOEHUS AUCHUILINHBI SBJSETCS POPMUPOBAHUE CIACAYIOIUX KOMITETECHIIUI:

— OIIK-1 — crocoOHOCTh peniaTh aKkTyaabHbIC 331a9d (PYHIAMEHTATBLHOW M TTPHUKIIATHOM
MaTeMaTUKH;

— OIIK-2 — ciocoOHOCTh COBEPIIIEHCTBOBATh M PEATM30BBIBATh HOBBIC MAaTEMATHYCCKHE
METO/IbI PEIICHUs TPUKIAIHBIX 3a/au.

Pe3ynpraramMu OCBOCHUSI AUCIHUILUIMHBI SBJSIOTCS CIACAYIOIINE WHIUKATOPBI JOCTHKEHUS
KOMIIETECHIINH:

NOIIK-1.3 [leMOHCTpHpYET HAaBBIKH HWCIIOIB30BAHMSI OCHOBHBIX MOHSTHHA, (DAKTOB,
KOHIEMNINI, MPUHIIMIIOB MaTeMaTHUKU, MHGOPMATUKU U ECTECTBEHHBIX HAyK JUIsl pelIeHHs
NPAaKTUYECKHX 3a/1a4, CBA3aHHBIX C MPUKIIAHOW MaTeMaTHKONW 1 HMH()OPMATUKOH.

HOIIK-2.1 Ucnonb3yeT pe3ynbTaThl NPUKIAJIHOW MATEMATUKH JIJI OCBOCHHUS, aanTalluu
HOBBIX METOIOB PEIICHUS 3a7]a4 B 00J1aCTH CBOMX NMPO(ECCHOHATBHBIX HHTEPECOB.

HOIIK-2.2 Peanu3yeT U COBEPUICHCTBYET HOBBIE METO/IbI, PEIICHUS MPUKIAJAHBIX 3a7a4
B 00J1acTH PO eCCUOHAIBHOM JeATETLHOCTH.

NOIIK-2.3. IIpoBOAWUT KauyeCTBEHHBI M KOJIMYECTBEHHBIM AaHAJIA3 IOJYYEHHOTO
peuIeHus ¢ 1EeNbI0 MOCTPOCHUS ONITUMAIBLHOTO BapUAHTA.

2. 3aga4yy oCBOCHHS JUCIHHUILIHHDI

— Hayuuts cTyneHTOB pemars 3a1a4yu CTaTUCTUYECKOr0 aHAIM3a JTaHHbIX, HAaUMHAas
oT ux (opMynupoBaHHUS MCXOIHBIX 3aJad COOTBETCTBYIOIIECH IpEIMETHON
o0lacT Ha S3bIKE NPUKIAJHOW CTATHUCTUKH, BbIOOpAa METOAOB pEIIEHUS U
KPUTEPHEB KadyecTBa NOJYYCHHBIX DPEIICHWH W 3aKaHuuBass (HOPMYITHPOBKON
IIOJTyYEHHBIX BBIBOJIOB Ha A3bIKE IPEAMETHON 001aCTH.

— M3y4uTh OCHOBHBIE METO/bI CTATUCTHUYECKOIO AHAJIN3A JIAHHBIX.

— CdopmupoBaTh HaBbIKM pabOTHl B IporpamMmax CTaTUCTUYECKOM 00paboTKu
JAHHBIX.

3. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucumniuHa OTHOCUTCS K 00s13aTENIbHOM YacTH 00pa30BaTeIbHONU MPOrPaMMBI.

4. Cemectp(bl) ocBOeHHS M (popMa(bl) MPOMEKYTOUHOI aTTeCTALMHU MO TUCIHUITIHHE

IIepBe1it cemecTp, 3K3aMEH

5. Bxoanble TpeGoBaHus 111 OCBOEHUSI TN CUUIIIMHBI

Jljis ycTIenHOro OCBOCHUS JUCIHUILIMHBI TPEOYIOTCSl KOMIIETEHIIMH, c(hOpMUpPOBaHHBIE B
X0JIe OCBOEHHSI 00pa30BaTENIbHBIX MPOTPaMM IMPEIIIECTBYIOIEr0 YPOBHS 00pa3oBaHMs, 3HAHHUE
OCHOB MAaTeMaTH4YeCKOIro aHalu3a, JMHEWHOM anredpbl, METOJ0B ONTUMM3ALMHA, TEOpUU
BEPOATHOCTEW U MAaTEMATHUECKON CTATUCTUKH, a TAK)KE OCHOB ITPOIPaMMHUPOBAHHS.

6. SI3bIK peaau3anun

AHTITHACKUNA.

7. O0beM TNCUMILIUHBI

OO01ast Tpy10€MKOCTh TUCHUTUTHHBI COCTaBIsIET 6 3.€., 216 yacoB, U3 KOTOPBIX:
-nexmun: 20 u.

-nabopaTtopHsle: 44 4.

O6beM caMOoCTOSTENbHOM paboThI CTYIEHTA OIpeieeH Y4eOHbIM MJIaHOM.



8. Conep:xkaHue TMCHUILUIMHBI, CTPYKTYPUPOBAaHHOE M0 TeMaM

Tema 1. MaTeMaTH4eCKHE OCHOBBI.
DOneMeHThl JMHEHHOM anreOpbl. OCHOBBI MaTeMaTH4YecKoro ananusza. OCHOBHBIC
BOIPOCHI METOJIOB ONTUMU3ALUNA. DIEMEHTHI TEOPUU BEPOSITHOCTEH.

Tema 2. Beenenue B CTaTUCTUYECKUI aHATIU3.
Tunel panseix. ['paduyeckue ©w TaONMMUYHBIE CIOCOOBI TPEICTABICHHS JIaHHBIX.
[IpenBaputenbHas oOpadboTka naHHbIX. OIEHKH TapaMeTPOB U YUCIIOBBIX XapaKTEPUCTHUK.

Tema 3 .Kpurepuu cpaBHEHHS TPYIIIL.

[Tapamerpuueckue  kputepuu. t-kputepuit  Crbrogentra. Kpurepuit ~ @uiepa.
Hucnepcuonnsiii  ananu3. Hemapamerpuyeckue kputepuu. Kpurepunm ManHa-YuUTHH,
Bunkokcona, Kpackana-¥Yonuca, @puamana.

Tema 4. KoppensumoHHbIi aHamus3.

[Tapubiii koahdumuent koppensuuu [Iupcona. Z-npeodbpazoBanue Pumepa. Panrosas
koppemsinust. Koagoumuent Cnimpmena, Kennamna, konkopaanmuu Kenpamra. KoppensiinmoHHbIi
aHaJIU3 KaTerOPU30BaHHBIX JIAHHbIX.

Tema 5. [lapHas perpeccus.

Ompenenenue npocToil perpeccud. MeTo HAMMEHBIINX KBAJIPAaTOB OIEHKH MapaMeTpOB
npoctoi perpeccuu. YcinoBua [aycca-MapkoBa. Teopema ['aycca-MapkoBa. OueHku
mucriepcuid. [IpoBepka kauectBa Mmopenu perpeccun, Konp@uImeHT aerepMUHAIMH, €ro
MHTEpIIpeTanus, o01as aleKBaTHOCTh MoJienu. Hennuelinple MOIeNTH U TMHEapU3alysl.

9. Tekymmii KOHTPOJIb MO IUCHUILIHHE

Texkymuil KOHTPOIb IO AUCLUIUIMHE IPOBOJUTCSA IIYyTEM KOHTPOISA IOCELIAEMOCTH,
BBITIOJIHEHUS JTAOOpaTOpHBIX padoT, u ¢GuKcupyercs B (opMe KOHTPOIBHOH TOYKH HE MEHee
OJIHOTO pasa B CEMECTP.

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO‘IHOﬁ arrecranmuun

DKk3aMeH B NEPBOM CEMECTpe MPOBOAMTCA B (OpPME HTOrOBOTO TecTHpoBaHUsS. Tect
coctout u3 15-20 BompocoB. IIpomomkuTeasHOCTh 2K3aMeHa 1 akagemMuueckuit yac (45 MUHYT).

IIpumepHBbI NepeYeHb TeOPeTHYECKUX BONPOCOB U TeM JJIfl MOATOTOBKH K IK3aMEeHYy:
1. Pemenue cuctem JIMHEHHBIX YPAaBHEHUI.

CobcTBeHHbBIE BEKTOPBI U COOCTBEHHBIE YUCIIa MAaTPUIIBI.
DyHKIUHA MHOTUX IIepeMeHHBIX. [IoHATHE rpanueHTa.
Meron rpaIiMeHTHOIO CITyCKa.

®dopmyia OIHOHM BeposiTHOCTH U (popmyna baiteca.
Tumbl TaHHBIX U CTIOCOOBI X MPEACTaBIECHUS.
[TapameTpudeckue KpUTEPUU CPABHEHUS TPYIIIL.
Hemnapamerpuueckue KpuTepuu CpaBHEHUS TPYyIIIL.
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KOppCJ’IfIHI/IOHHBII\/’I aHaJIN3 KOJIMYECTBCHHBIX JJaHHbBIX.
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. PanroBas koppensuus.

[EEN
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. KoppensuroHHblii aHanu3 KaTeropu30BaHHbBIX JaHHBIX.

. ITapnas perpeccun. Monens. MHK-onienku napameTpos.

. HHCIIOBBIE XapaKTEpUCTUKH OLICHOK I1apaMEeTPOB MapHOU PETPECCUMN.
. Teopema I'aycca-MapkoBa [i1st city4yasi IapHOU PErpecCUH.
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15. TlpoBepka kavyecTBa ypaBHEHHS TTAPHOW PETPECCHUH.

IIpuMepbl NpaKTHYECKUX 32JaHUH 110 MATEMATHYECKHUM OCHOBaM
3ananue. Pemienue cucreM JIMHEHHBIX ypaBHEHUM.
Jlnst 3a1aHHOM CUCTEMBI YpaBHEHUW HAWTH PEIICHHE METOJI0OM OOpPaTHOM MaTPHIIHI.

3aganue. CoOCTBEHHbIE YKCiIa U COOCTBEHHBIE BEKTOPBI.
Jnist 3a1aHHOM MaTPUIIBl HAUTH COOCTBEHHBIE YUCIIA U COOCTBEHHBIE BEKTOPBI.

3ananue. OyHKIIMH MHOTUX IEPEMEHHBIX.
Jns 3ananHOM PYHKIIMKM MHOTUX MIEPEMEHHBIX BBIYUCIUTH TPAIUEHT, HAUTH IKCTPEMYMBI

GyHKIHIH.
IIpumepsl 3agannii 1JIs JJa00PATOPHBIX PA0OT 10 CTATHCTHYECKOMY aHAJIH3Y

JlaGopaTtopHnas padora. [IpeaBaputenpHas o0pabOTKa TaHHBIX

3amanue.

1. WmnoprtupoBath 3a/1aHHBIA HAOOP TaHHBIX.

[TpoBepuTh Ha HaJIM4KE MPOIYCKOB U BHIOPOCOB.

JIJ1s KOJTMYECTBEHHBIX MOKa3aTesIel OCTPOUTh THCTOTPaAMMBI.
HaiiTu oLileHKH YHCIIOBBIX XapaKTEPUCTHK.

HpOBepI/ITb THUIIOTE3Yy O HOPMAJIbHOCTH.

o a > w0

[HocTpouts tuarpammel pazmaxa o rpymiamM Ha OCHOBaHUH pa30ueHUs

KOJIWYECTBEHHEIX IMOKa3aTelIei Mo YPOBHAM KAaTCrOpHAJIbHBIX ITPU3HAKOB.

JlaGopaTopHnast pabota. AHaNIU3 CBSI3H MPU3HAKOB
Beimonusercs B R.

3agaHue.

HNmnopTtupoBathk TabauIly ¢ 1aHHBIMU B R.

1. Tloctpouts rpaduky 1l BU3yaIU3aluU JAaHHBIX U UX B3aUMOCBS3EH.
2. TIpoBepuTh CBsI3U (PaKTOPOB APYT C APYTOM M UX BIUSHHUE HA 3aBUCHMYIO IIE€JICBYIO
NEPEMEHHYI0, BEIOHMpast COOTBETCTBYIOIINN KPUTEPUH, B 3aBUCUMOCTHU OT THUIIOB JIAHHBIX.

3. IIpoBepuTh IHIIOTE3BI O 3HAUUMOCTH CBSI3H.
JlaGoparopHas pabota. [Tapnas perpeccus. ['eneparus.
Beimonnsercs B R.

3aganue.



Onpenenutb 006eM BeIOOpKHU N (0T 50 10 150).
CrenepupoBaTh BEKTOp 3HAYCHUH MTPEICKA3bIBAIOIICH TEPEMEHHOM.
3agaTh BEKTOP IIyMa, YJIOBJIECTBOPSIOMIUM ycinoBusM ["aycca-MapkoBa.

3aaTh apaMeTpbl pErpeccuu.

A

CdopmupoBaTh BEKTOp 3HAYCHHUH 3aBUCUMOM TIEPEMEHHOM 10 TUHEHHON MOJIeTH

perpeccuu.

6. IlocTpouTh nuarpaMMy paccestHUs U MPU HEOOXOAUMOCTH CKOPPEKTHPOBATH MTAPaMETPHI.

7. Tloctpouts MHK-oLI€HKM TapaMeTpOB, IPOBEPUTH UX 3HAUYMMOCTh, CPABHUTH C
VCXOJIHBIMU 3HAYEHUSMHU

8. Haiitu CKO ocraTkoB.

9. IlpoBepuTh OOIIYIO aJEKBATHOCTH MOJICIIH.

JlaboparopHas pabota. [lapHast perpeccust s pealnbHbIX TaHHBIX. JIMHETHbIC 1 HEMUHEITHBIS
MOJIETH.

Brimonusercs B R.

3aganue.

HMmnopTtupoBath TabauIly ¢ 1aHHbIMU B R.

1. Tloctpouts rpaduky Al BU3yaIn3aluU JaHHBIX U UX B3aUMOCBS3EH.

2. TIpoBepuTh CBsI3b PaKTOpa C 3aBUCHMOI 11€T€BOI IIEPEMEHHOM.

3. TlocTpouTh ¥ MpOBECTH aHAIU3 APHOW MOJIENTU PErpecCcuy 1eJIeBON MePEMEHHOM OT
dakTtopa.

4. TlocTpouTh JIMHEHHYIO, CTENIEHHYIO, SKCIIOHEHIIMATbHYIO, IOrapU(PMHUUECKYIO U
00paTHYIO 3aBUCUMOCTH.

5. OueHMTh Ka4eCTBO KaXKA0H MOJEIH.

6. BriOparh HanOosee ajeKBaTHYIO.

Pe3YJ'ILTaTI>I OK3aMCHa OIPCACIIAOTCA OIICHKaMH «OTIHUYHO», «XOopo1mo»,
«YOOBJICTBOPUTECIBHOY», KHECYAOBJICTBOPHUTCIBHO.

Jlst Tecta U3 15 BonmpocoB. 3a KaXkIbli BOIPOC B 3aBUCUMOCTH OT €T0 CJIIOKHOCTH MOYKHO
noiy4yuts oT 1 10 3 6amnoB. MakcumansHo 30.

OTIUYHO Ot 26 1o 30 GayoB
XOPOIIIO Ot 21 o 25 6amoB
YAOBJIETBOPUTEIBLHO Ot 16 no 20 GannoB
HEYJIOBJIETBOPUTEIHHO Ot 0 no 15 6annos




11. YyeOHO-MeTOOAMYECKOE 00ecIIeUeHHue

a) DNEKTPOHHBIA YYEOHBIH KypC MO JUCHHMIUIMHE B JJICKTPOHHOM YHHUBEPCUTETE
«Moodle»

0) OLileHOUHBIE MaTepHalibl TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOW aTTecTaluH I0
JTUCLUTLIINHE.

B) Meroaunueckue yka3zaHus 0 MPOBEICHUIO J1a00paTOPHBIX PadoT.

12. llepeuens y4edHOIi TUTEPATYPHI U pecypcoB ceTu UHTepHeT
a) OCHOBHAs JuTeparypa (Ha aHTJIUHCKOM)

1. An Introduction to Statistical Learning: with Applications in R (Springer Texts in
Statistics) 1st ed. 2013, Corr. 7th printing 2017 Edition.
https://book.stat420.org/applied statistics.pdf
http://thuvienso.bvu.edu.vn/bitstream/TVDHBRVT/15780/1/Applied-Statistics.pdf
http://wpage.unina.it/cafiero/books/stat.pdf
https://www.researchgate.net/publication/242692234 Statistical foundations of mac
hine learning_the handbook

okrwn

0) JOIOJIHUTENbHAS TUTEpaTypa (Ha aHTIIUHCKOM):

6. https://bookdown.org/ndphillips/YaRrr/
7. https://mml-book.qgithub.io/book/mml-book.pdf

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTU

a) JTUIIEH3MOHHOE ¥ CBOOOHO PaclpOCTpaHseMOe MPOrpaMMHOE OOecTieueHue:

— Microsoft Office Standart 2013 Russian: maket mporpamm. Bxirouaer npunoxenus: 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);

— myOau4uHO AOoCTymHBIE o0snaunble TexHonorun (Google Docs, Slnnexc auck u T.11.)

- R The R Foundation, CHIA  cB060JHO pacmnpocTpaHsieMoe.

— RStudio RStudio, PBC, CIIIA cB060HO pactpocTpaHseMoe.

— JASP Awmcrepnamckuit yauBepcutet, Hunepiaanisl cBOOOIHO pacpocTpaHsIeMoe.

14. MaTepuaibHO-TeXHUYECKOe obecrieyeHme

Aynutopuu I TPOBEICHUS 3aHATHH JIEKIIMOHHOTO TUTIA.

Aynutopuu Ui TPOBENEHHUS 3aHITHH CEMHUHAPCKOTO THWIA, WHAMBHIYAIBHBIX U
TPYIIOBBIX KOHCYIJIBTAIIUH, TEKYIIIETO KOHTPOJIS ¥ IIPOMEKYTOYHOM aTTECTAIIHH.

[TomemieHust 111 caMOCTOSTENBHON pabOThI, OCHAIIEHHBIE KOMITBIOTEPHONW TEXHUKON U
JOCTYTIOM K ceTH VHTepHeT, B JJIEKTPOHHYIO HWH(OPMAIMOHHO-00pa30BaTEIILHYIO Cpely M K
WH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Jlaboparopun, 00OpYIOBaHHBIC IMEPCOHATHHBIMH KOMIIBIOTEPAMH, COOTBETCTBYIOIIHM
HEOOXOUMBIM MTPOTPAMMHBIM 00€CTI€YeHUEM, BBIXOJIOM B UHTEPHET.

Aynurtopun  JUISL  TIPOBEACHHS 3aHATHH  JICKIIMOHHOTO W CEMHUHAPCKOTO  THIIA
WHAVBUAYAIbHBIX M TPYIIMOBBIX KOHCYIBTAIlMi, TEKYIIETO KOHTPOIS U MPOMEKYTOUHOM
aTTeCTaIlMy B cMenieHHOM dopmate («AKTpy»).

15. Uudopmanust o pazpadoTyukax

KabanoBa Tatesina BanepreBHa, kanaunat ¢us.-maT. HaykK, JoueHT, kadpeapa TBuMC
NITMKH TT'Y.
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