MunncreperBo HaykH ¥ BeIcIiero obpasosanus Poccriickoit deneparmn
HATIMOHAJIbHBIN NCCIIENJOBATEJIbCKNU
TOMCKUU I'OCYJAPCTBEHHBIM YHUBEPCUTET (HU TT'Y)

HHuCcTHTYT NpHKIaHON MaTeMaTHKH W KOMIBIOTCPHBIX HaYK

A HCTATY .
|'p.nKI|5;‘|,r-.uyi_

! noA }?%Mﬂmﬁ
&N
2044 r.

PaGouas nmporpamMMa JHCIHUILTHHEI
CTaTHCTHYECKHIT AHAJIH3 JAHHBIX
10 HaIPaABJIEHHIO ITOATOTOBKH
02.04.02 ®ynnamenTaiabHas HHGopMaTHKA H HHPOPMAIHOHHbIE TEXHOJIOTHH

HamnpaBneHHOCTS (IpO(pHIIb) TOATOTOBKH:
HMMmepcHBHBIE TEXHOJIOTHH, TEXHHYECKOE 3PeHHE H BHICOAHATHTHKA

®opma 00ydeHus
Ounasn

Kpanmuduxamms
Maructp

I'ox npuema
2022

Kon nuctunmnet B yue6HoM mwiane: 51.0.02.04

cor HO:
urens Ol
A.B. 3amsTun

IT e_ areim> YMK
) C.II. Cymenko

Tomcx — 2022



1. IIe.m; H ILTAHHPYEMbIC Pe3Y/IbTAThbl 0CBOCHHH THCIHILTHHbI

Ilenpr0 OCBOSHUS IUCIUILTHHEI ABISeTCS (DOPMHPOBAHHUE CIEAYIOIINX KOMIIETEHITHIL:

— OIIK-1 — ChoocobeH HaxoJuTh, (OPMYIHPOBATh H pelIaTh aKTyaJbHbIE MPOOIEMBI
MPUKIaJHON MaTeMaTHKH, (PyHIaMeHTaIbHOI HH()OPMATUKN H HH(POPMAITHOHHBIX TEXHOJIOTHII.

— OIIK-3 — CnoocobeH MpOBOMUTh aHAIM3 MAaTeMaTHISCKHX MOJCICH, CO371aBaTh
HHHOBAIIHOHHBIE METOJIBI peIleHHd MPHKIAJHBIX 3a7ad IpodecCHOHAIBHON JeSITeIbHOCTH B
o01acTi HHGOPMATUKH U MaTeMaTHIECKOTO MOJIeTHPOBAHHS.

PesynpraTamMmu oCBOSHUS AUCITUIUINHBI SBJIIOTCA CIEAYIONHE HHIANKATOPHI J0CTIKECHUS
KOMIIETEHITHIT:

HOIIK-3.3 Pa3pabaTeiBaeT HOBBIE alITOPUTMBI M METOJIBI pelleHHS MPUKIATHBIX 3a1ad
npodeccHOHANbHON  JeATeIbHOCTH B o0macTH HMHOOPMATHKH W MaTeMaTHIecKOro
MOJIETTHPOBAHUA.

HOIIK-3.2 TlpuMmeHseT MaTeMaTHYeCKHEe MOJEIH, METOJIBI JUIS PENIeHHS MPUKIIATHBIX
3aJ1a4 PO eCCHOHATBHOI JIeITETHHOCTH.

HOIIK-3.1 ITpoBoauT aHAINU3 MaTeMaTHYECKUX MOJEJICH 1 CHCTEM.

HOIIK-1.3 Pemaer aKTyaJlIbHbIE mpoOIeMBI MIPUKJIAIHOI MaTeMaTHKH,
($hyHIaMEeHTaIbHON HHPOPMATHKH 1 HHPOPMAITHOHHBIX TEXHOJIOTHII.

2. 3a1a4M OCBOCHHA THCIHIIIHHBI

— Hay4yuTh CTyJIEHTOB pellaTh 3aJadd CTAaTHCTHYECKOTO aHaIHM3a JIaHHBIX, HA4YHHAs OT HX
(GOopMyJIHpOBaHMS HCXOMHBIX 3aJ1ad COOTBETCTBYIOIIEH IpeiAMeTHON 00JIacTH Ha S3BIKE
MIPUKJIAIHON CTAaTHCTHKH, BEIOOpPAa METOJOB peIleHNsS U KPUTepHeB KadueCTBa IOMyYeHHBIX
pelleHnil U 3aKaH4nBasg (pOPMYIHMpPOBKOIH ITOMYYEHHBIX BHIBOJOB Ha S3BIKE IIPEAMETHOMH
o0IacTH.

—  H3y4uTh OCHOBHBIE METO/IBI CTATUCTUUECKOTrO aHAIN32a JIAHHBIX.
—  CdopmupoBaTh HaBBIKU pabOTHI B IpOTpaMMax CTaTHCTHIECKOH 00pabOTKH JJaHHBIX.

3. MecTo THCHHIIIHHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM MPOrpaMMbl

JIMCIMIUTIIHA OTHOCUTCS K 00s3aTeqbHOI dYacTH 00pa30BaTelNbHOI MPOrpaMMBL.
JlucnuuinHa BXOJIUT B MOyIh «O0mienpodeccnoHaIbHbIE TUCITUILTHHBDY.

4. CemecTp(bI) 0cBOeHHS H (p)opMa(bl) MPOMERXYTOYHOM ATTeCTAIHH IO JNCITHILIHHE

IlepBoIil cemecTp, PK3aMEH

S. BxoaHble TpeOOBaHHS /151 0CBOCHHS TUCITHILTHHBI

JI14 yCIIeNTHOTO OCBOSHUSA JHCIHUILUINHBI TPeOYIOTCS KOMIIeTEeHITHH, c(hOPMHpPOBaHHEIE B
X0JIe OCBOCHHA 00pa30BaTEIbHbIX IIPOrPaMM IIPE IIIECTB YIOMIETO YPOBHS 00pa30oBaHMHS.

6. SI3bIK peanu3anun

Pycckuii

7. O0beM IHCIHIIIHHBI

OO0muras TpyI0€MKOCTh JUCIUIUIHHBI COCTABIET 3 3.¢., 108 JacoB, H3 KOTOPHIX:
-nexrnun: 16 4.
-madopartopHsie: 16 4.
B TOM 4ICJIe IPaKTHYeCcKas Moaroroska: 0 4.
O0BbeM caMOCTOATEIbHOIT padOTHI CTYIEHTa OIIpe/IelIeH YIeOHBIM IUTAHOM.



8. Coaep:raHNe THCHUILTHHBI, CTPYKTYPHPOBaHHOE 0 TeMaM

Tema 1. BBenenne B cTaTHCTHUECKHI aHaAIN3.
Tuner naHHBIX. ['padudeckne W TaOMUYHBIE CIIOCOOBI TPEJICTABIEHUS JaHHBIX.
IIpenBapurensHas 00paboTKa JTaHHBIX.

Tema 2 .Kpurepun cpaBHEHUS PYIIIL

Ilapamerpudeckue  Kputepuu. t-kpurepuii  CrTerojieHTa. Kpurepmii = Dumepa.
JucnepcuoHHbiii  aHanu3. Hemapamerpudeckue Kpurepuu. Kputepunm ManHa-YUTHH,
Bunkokcona, Kpackana-Vonuca, @puamana.

Tema 3. KoppelsmmoHHBIIH aHATH3.

ITapupiit  ko>d¢umuent koppensmun Ilupcona. Z-mpeoOpaszoBanne — Durmepa.
Koppensmmonnsiii ananu3, PanroBas koppemsims. Koaddmment Crnupmena, Kenmamia,
konkopaanuu Kernnawna. KoppesiinoHHbI aHaI3 KaTeTOpH30BaHHBIX JIaHHBIX.

Tema 4. IlapHas perpeccus.

Ormpenenenue mpocToil perpeccun. MeTo HaMMEHBIINX KBAaJpPaTOB OLIEHKH ITapaMeTPOB
mpoctoii  perpeccun. YcinoBus laycca-MapkoBa. Teopema I'aycca-Mapkosa. OIlleHKH
nucnepcuii. IIpoBepka kadecTBa Mojienmn perpeccun, KospdHITEHT neTepMHHAIHH, ero
HHTepIpeTalus, o0mas alekBaTHOCTh Mojieni. HemHeiHble MOJIen 1 THHeapH3aIusL.

Tema 5. MHOKECTBEHHAsI peTrpecCusl.

OcHOBHBIe IOHATHS H 3aJla4l perpecCHOHHOro aHamm3a, OOIlas MocTaHOBKa 3aJadd
MHOKECTBEHHOM perpeccun. MeTox HaUMeHBIINX KBaApaTOB OLIEHKHU MapaMEeTPOB PErpecCHH.
Teopema I'aycca-MapkoBa. Onenka aucriepcuii. IIpoBepka KadecTBa MOJEIH MHOKECTBEHHOM
perpeccun.  QukTHBHbIe  IlepeMeHHble.  Cllydall  KOpPpelnHpOBaHHBIX  HAOIIOJECHHUII
T'etepockenacTHaHOCTh. MyIBTHKOTHHEAPHOCTD.

Tema 6. 3agaua K1accu(HKAITHH.
OcHOBHBIE TOHSTHS M 3afaud Kiaccupukamuu. buHapHas KiraccuQukamus H
Joructudeckad perpeccus. Metpuku kadectsa. ROC-ananms.

Tewma 7. KnacTepHslii aHaI3.

OcHOBHBIE TMOAXOIBI B 3aJavyax KiIacTepu3anud. lTepanHoHHBIE, IUIOTHOCTHBIE,
HepapxudecKue aJrOpHTMBI. PaccTosiHHS Mekay oOBeKTaMH PaccTosHHS MeXIy KIacCaMH.
ITpoBepka KauecTBa KITacTepH3aITHH.

Tema 8. AHam3 BpeMeHHBIX PSI0B.
IloHATHE BpPEMEHHOTO ps/la, OCHOBHBIC MOJEIH BPEMCHHBIX PSA0B, 3aJadd aHaIH3a
BpeMEHHBIX pAIOB. J[eKOMIIO3UIUS BpeMeHHBIX psaIaoB. IIporHO3MpoBaHHE BO BpeMEHHBIX

psanax.

9. Tekyniuii KOHTPOJb MO TACIAILIHHE

Texkynmii KOHTpOJIb 110 JUCIHUIUIMHE I[POBOJAUICH IIyT€M KOHTPOJS II0CEIAeMOCTH,
BBITIOJIHEHHS Ta0opaTOpHBIX padoT, u ¢ukcHpyercd B GopMe KOHTPOJIBHON TOUKH He MeHee
OJIHOTO pa3a B CEMECT).

10. ITopsitok MpoBeIeHHS U KPHTEPHH OLeHHBAHHUS IPOMeKYTOYHOM aTTecTallHA

DK3aMeH B IIEPBOM CeMecTpe IPOBOJUTCS B MICbMEHHOI (hopMe 1o OmieTraM M B BHIE
HUTOTOBOT'O TeCTHPOBaHHA. JK3aMeHaIIOHHBIIN OIUIeT COCTOUT H3 OJHOTO BOIpOca, TpeOyIomero
pasBepHyTOro orBera. TecTt cocTont u3 15-20 BompocoB. Bompoc 3k3aMeHaIIMOHHOT 0 OmIeTa u



BOIIPOCHI TecTa NPOBEPSAIOT IOCTIDKCHHE 3aKPeIICHHBIX 3a JIHCIUIUINHON KOMIICTCHIHI IT0
cnenyroonmmM naaunkaropaM: HOIIK-1.3, TOIIK-3.1, HOIIK-3.2 m TOIIK-3.3.
IIpo1o/LKUTeIPHOCTD SK3aMeHa | akajgeMHIecKHil yac (45 MUHYT).

HpHMeprIﬁ NepevdeHb TECOPETHYCCKHX BOMPOCOB H TeM VI ITOATOTOBKH K 3K3aMEHY:
1. Tumsl JaHHBIX H CIIOCOOBI HX IIpEaCTaBJICHHA.

ITapameTpuueckue KpUTepUU CpaBHEHUS IPYIIIL.
HenapameTrpuueckne KpUTepuy CpaBHEHUS TPYIIIL.
KoppenaiuoHaslil aHam3 KOIM4eCTBEHHBIX JaHHBIX.
Panrosas xoppemnsius.
KoppenaiuoHaslil aHa3 KaTeropu30BaHHbIX JaHHBIX.
UncioBble XapaKTePHCTHKH OICHOK ITapaMeTpPOB MapHOIl perpeccu.
Teopema I'aycca-MapkoBa 11 ciydasi TapHOH PEerpecCHi.
IIpoBepka KauecTBa ypaBHEHHUS ITAPHOI PETPECCHIL.
. CKansipHas 1 MaTpUUHAas 3aIlUCU YpaBHEHNS MHOKecTBeHHOI perpeccun. MHK-oneHkn
mapaMmeTpoB. ¥Ycnosus ['aycca-Mapkosa.
11. Teopema I'aycca-MapKoBa JUJ11 MHOKECTBEHHON PETPECCUH.
12. OnieHKa IHcTIEpCHH ITYMa B MAaTPUYHOM BUJIE.
13. IIpoBepka runoTes 0 3Ha4eHHSIX U 3HAYHMOCTH IIapaMETPOB MHOKECTBEHHOI PETPECCHH.
14. JToBepHuTenpHBIe HHTEPBAIGI JUIS TapaMeTpoB H () YHKIIHH MHOKeCTBEHHOI perpec CHIL.
15. Cydaii KoppeTHpOBaHHBIX TOMOCKEIACTHIHBIX HAOII0IeHUT.
16. Coydaii HeKOppeIHpOBaHHBIX TeTePOCKe1aCTHIHBIX HAOJII0IeHHII.
17. MyJIbTUKOJUIMHEAPHOCTb.
18. OUKTUBHBIE [IEPEMEHHBIE.
19. I[ToctanoBKa 3aauu Ki1accudukamuu. JIorncTndeckas perpeccus.
20. MeTpuKkH KavecTBa OMHAPHOT 0 KJIacCH(pHUKaTopa.
21. ROC-anamis3.
22. Tunel 1 IpUMepHI AT OPUTMOB KIACTEPHU3AITHHI
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23. PaccTogHUS MeXIy 00beKTaMH H MeTy KJIaccamu.
24. CTpyKTypa BpeMEHHOTO Psja.
25. Metoapl criiaKuBaHUA BPEMEHHOTO psija.

IIpumepsbl 3aJaHMI 17151 1a00paTOPHBIX padoT

JlaGopaTopHasi padoTa. ['eHepanusi H aHAJIW3 BHIOOPOK H3 HeNMPePbIBHBIX H INCKPETHBIX

pacnpene/eHHil

1. CdopmupoBaTh BBIOOPKY U3 TeHEpallbHOIl COBOKYITHOCTH C JHCKPETHBIM 3aKOHOM
pacupeneneaus (IlyaccoHa, reoMeTpudeckoe WM OMHOMHadbHOE). OO0beM oT 100 10

200 mabmoaenuil. [lapameTprl 3a1aTh CaMOCTOSTEIBHO.

2. TlocTpouTh BapHAITHOHHBIN psa aOCOMIOTHBIX M OTHOCHTEIBHBIX YacTOT, IIOJIUTOH
gacToT (cM. puc.l), sMmupHdecKyro (YHKIIHIO pacIpeleleHHd (CM. pHc.2), HaiTH
OIIEHKH YHCIOBBIX XapaKTepHCTHK (BBIOOpoUHBIE cpejnHee, aucrepcuto, CKO, momy,

MeaHy, Ko dHUIHeHTH acCHMMeTPHH U DKcIlecca. )



Haittu TCOPETHYICCKHE MaT OXHIaHHC H MJHCIICPCHIO IIpH 3aJaHHBIX IIapaMETpax.

CpaBHI/ITB HaliJIcHHBIE TOUYECYHBIE OLIEHKHU C TCOPCTHUICCKHMH XapaKTCPHCTHKAMH.

HaliTu OIlGHKH MapaMeTpoB  COOTBETCTBYIONIETO  paclpejie/IeHISL.

IIOJIYUCHHBIC OLICHKH € 3aJaHHbIMH TCOPCTHUCCKHMH 3HAYCHHAMIL.

IIpoBepHuTH THIIOTE3Y O BHJIE pacipesieieHus.

JladopaTopHas padota. [IpexBapuTe/bHasg 00padoTKa JaAHHBIX

3aganue.
1. HmmopTHpoBaTh 3a/aHHBII Ha0Op JaHHBIX.
2. IIpoBepuTh Ha HaTUYHE IPOIMYCKOB U BBIOPOCOB.
3. Jlig KOMMYecTBEHHBIX MTOKA3aTeNleil IOCTPOUTh THCTOTPaMMBI.
4. HaiiTi OIleHKH YHUCIOBBIX XapaKTepPUCTHUK.
5. IIpoBepuTh TUIIOTE3Y 0 HOPMAIBHOCTH.
6. Iloctpouts quarpaMMsl pazMaxa o TpyIIiaM Ha OCHOBaHHH pa3OoHeHus

KOJIMYeCTBEHHBIX IT0Ka3aTelIei 1Io YPOBHAM KaTCr OpHaJIbHBIX IIPHU3HAKOB.

JlaGopaTopHasi padoTa. MHOKecTBeHHas1 perpeccusi. PHKTHBHbIE lepeMeHHbIe

Brinmonagercs B R.

3aganmne.

HmmopTHpoBaTh TaOIHITY ¢ IaHHBIMH B R.

HOCTpOHT b rpacpmm JJIA BU3YaJIH3allil JaHHBbIX H HX B3aHMOCBS3EIL.

CpaBHUTH

IIpoBepuTh cBA3H (PaKTOPOB JAPYT C APYTOM H HX BIISHIE HA 3aBUCHMYIO I[E€JIEBYIO

nepeMeHHYIO.

HOCTpOH’I‘b H IIPOBCCTH aHAJIH3 MHO;KECTBEHHOMN MOJIeIH PErpeCcCHH IIeIeBOI

HepeMeHHOfI OT BCEX MMPEACTABIICHHBIX KOMMHICCTBEHHBIX H ITOPAJIKOBBIX (paKTOPOB.

IIpoBecTn 06pabOTKY U KOAUPOBaHNE KaTeTOPHATbHBIX (PaKTOPOB.

HOCTpOHTb H IIPOBCCTH aHAJIN3 MHOK€CTBEHHOM MOJIEIIH PErpeCcCHH C YIETOM BCEX

Ipe/IJI0KESHHBIX (PaKTOPOB.
Vnamute He3HaUMMEBIe (hakTOpHL. [T0CTPOUTE OKOHYATENBHYEO MO,TENT.

HpOBeerr b OCTAaTKH MOJEIIH Ha HOPMAJIbHOCTD.



9.

3a51aTh HOBOE HaﬁfIIO,I[eHIIe CO CBOHMMH 3HAYCHHAMH IIPHU3HAKOB H IIOCTPOUTD IIPOTHO3

IEJICBOro IoKa3saTelrd IJId HETO.

JIabopaTopHast padora. InHeliHbIe H He/IMHEHBbIE MOIETH MAPHOH pPerpeccuy.
IlocTpoenue u aHa/IN3

Brmonaserca B R.

HyCTb pPErpeCcCHOHHAd MOJICIIb OIIMChIBACTCA OOHHUM H3 ypaBHeHIIﬁI

A

JIuneiinas y=a+bx+e

CrenenHas y=a-x?-¢

bx .

DKcHOHEHIMaIbHas y=a-e &

Jlorapupmudeckas y=a+b-In(x)+e¢

T'unepbomaeckas y=a-+ % + &£

3aganue.

[F%]

e

CreHepupoBaTh BBIOOPKH 10 # HAOMIOJEHHIT MO KaXIofl U3 BBINIE IPEUIOKEHHBIX
MoJleNleil 1O TpHuMepy JMHEHHOH Mojenn u3 ydeOHO-MeTo Mueckoro mocodus. Bce
He00X0IMMbIe TapaMeTPhl 3a]1aTh CAMOCTOSITEIIBHO.

TlocTpouTs aUarpaMMbl pacCesHHA I HCXOIHOH MOJENN.

JIna HenMHENHBIX MOJEIell MPOBECTH JIHMHEAPH3AIUI0 H IOCTPOUTH JHarpaMMBbI
paccesHIs TMHeapH30BaHHBIX MOJIETIEH.

Haiitn MHK-o1eHKI mapaMeTpoB MOJEIH.

Haiitn gucrepcnu HaOIIFOICHUIT U OIEHOK ITapaMeTPOB.

TlocTpouTs JOBepHTEIbHBIE HHTEPBAJBI I HEH3BECTHBIX ITapaMeTPOB.

TIpoBepHTH THIIOTE3HI O 3HAYHMOCTH KO3(P(PUITHEHTOB PETPECCHH.

Haiitu ko3 puIIHeHT neTepMUHAIII MOJIETI.

IIpoBepuTh TUMOTE3Y 00 aJIeKBaTHOCTH MOJICIIH.

PeByJIbTaTI)I 3K3aMcEHa OIIPEOCIAROTCAH OINCHKaMH «OTIIHIHO, «XO0pPOIIO»,

«YIOOBJIICTBOPHTCIIbHO», «HCYIOBICTBOPHTCIIBHO .

JU19 MUCEMEHHOT0 YK3aMeHa:

OTIIHYHO Ot1BeT Ha BOIIPOC Omera Janh B IIOJTHOM
06LeMe, JOCTaTO4YHO  TOYHO, BO3MOKHBI
HE3HAYHTCIIBHEIC, HECYIICCTBCHHBIC
HETOYHOCTH

XOpoIo O1BET JaH B HEIOJIHOM 061,eMe, HO Ha

JIOCTATOYHO XOPOIIEeM YpPOBHE, HMMeeTcs Iapa
HE 09YC€Hb I'PYOBIX OITHOOK.

YIOBJIETBOPHUTEIIEHO PaCKprTa OCHOBHas CYTb OTBETa Ha BOIIPOC,

IIPHBCACHBI OCHOBHBIE PE3YIbTaTbl, HO OTBET




HEJIOCTaTOYHO apryMEHTHpPOBAaH, HUMEIOTCS HE
OYeHb I'PYOBI ONIHOKH.

HEYyJIOBIETBOPHTETHHO OcHOBHasi CyTb OTBeTa HE pPacKphITa, OTBET
JaH B HEJIOCTaTOYHOM o0BeMe, HMEIOTCS
rpyOBIe OTMMOKH.

Jlng Tecra u3 15 BompocoB. 3a KaxIblil BOIIPOC B 3aBUCUMOCTH OT €ro CJI0KHOCTH MOKHO
moxy4uTh 0T 1 10 3 GamnoB. MakcumManbHo 30.

OTJIHYHO Ot 26 10 30 6awioB
XOPpOIIO Ot 21 mo 25 GawioB
Y OBJIETBOPUTEIILHO Ot 16 go 20 GaLioB
HEYIOBJIETBOPUTEIHHO Ot 0 o 15 GamwioB

11. YuedHO-MeTOAHYECKOE 00ecmedeHHe

a) DIEKTPOHHBII YYeOHBII Kypc II0 JUCIMIUIMHE B OJIEKTPOHHOM YHHBEPCHUTETE
«Moodle» - https://moodle.tsu.rw/course/view.php?1d=5483

0) OLeHOYHbIE MAaTepHA bl TEKYIIEr0 KOHTPOIS H IPOMEKYTOYHOIl aTTeCTallud II0
JUCIIUIUINHE.

B) MeTonudeckne yKazaHHS 10 IIPOBEIEHHIO JIa00paTOPHEIX padoT.

12. IlepeyeHb y4eOHOI THTEpaTyPhI H pecypcoB ceTH HHTepHET

a) OCHOBHas JINTepaTypa:

1. Kabanosa T.B. [IpumeHeHne makera R jumg penreHns 3ajiad MpUKIAIHON CTATHCTHKU:
yueOHOoe mocobue: [/l CTYAEHTOB M aclipaHTOB yHUBepcHTeToB|. — Tomck: M3paTersckmii
JloM Tomckoro rocynapcTseHHoro yausepcurera. 2019. 124 c.

2. MputeHEKOB JI.A. CTaTHCTHYECKHE METO/bI HHTEIIEKTYAJIIbHOTO aHAIN3a JaHHBIX. —
CII6.: BXB-IletepOypr, 2021. — 240 c.

3. Jx. J. Jlonr, Ilonm Turop. R. Kaura penenrtos: IIpoBepeHHbIE penenTH IS
CTaTHCTHKH, aHaIN3a U BU3YATH3aIlHN JaHHBIX / Imep. ¢ aHr. J[. A. bemmkoBa. — M.: JIMK IIpecc,
2020. -510c.

0) JIomoJHUTeIbHAs TUTepaTypa:

1. Kergamn M., Cteroapt A. Crartnctudeckue BBIBOABI U CBiI3M. Hayka. DU3MaTINT.
1973. 432 c.

2. AiieasgH C.A., byxmrabep B.M., Emwokor N.C., Memankun JI.J[. Ilpuknagnas
cratucTtuka. Kimaccugukanug i cHikeHHe pa3MepHocTH. OUHAHCH U cTaTHCTHKA. 1989. 608 c.

3. AiiBazsgH C.A, Mxutapsa B.C. IIpuxiagHad cratuctuka. OCHOBBI 3KOHOMETPHKH:
V4ueOHUK TS 5KOHOMHYECKHX cIierHaibHOCTel By30B: B 2 1. T. 1. KOHUTH-JTAHA. 2001, 270
c.

4. Aiiazge C.A. IlpuximagHas cratiucTuka. OCHOBBEI SKOHOMETPHUKH: YUeOHHK JUIS
PKOHOMHYECKUX clieraibHocTel By30B: B 2 1. T. 2. KOHUTH-JTAHA. 2001, 432 c.

5. Mapromic H.IO., KabanoBa T.B. IIpukiagHas CTaTHCTHKA: y4eOHO-METOIHIECKOE
mocobmue. U. 1. Tom. roc. yu-T. 2007. 46 c.

6. Mapromic H.IO., KaGanoBa T.B. IIpukiagHasg CTaTHCTHKA: Y4eOHO-METOIHYIECKOE
nocobue. U. 2. Tom. roc. yH-T. 2007. 58 c.

7. Nxeiimc I'., Yurton J[., Xactu E., Tubmmpamun P. BBeneHune B CTaTHCTHYECKOE
oOydeHue ¢ mpuMepaMu Ha sa3b1ke R. — M.: JIMK IIpecc, 2016. 450 c.




B) pecypchl cetu HTepHET:

— Cratuctuka B Data Science — HCUepHIBIBAIOMIMI THA JUIS aMOHIIMO3HBIX
MpakTHKoB ML https://habr.com/ru/company/skillfactory/blog/526972/

— Bsenenue B Data Science u mammuHoe oOydeHne https://stepik.org/course/4852

— 10 mpuMepoB MCHOIB30BaHUSA CTATUCTUYESCKHX METOJIOB B IIPOSKTE MAIIHHHOTO
00y1eHHs https://www.machinelearningmastery.ru/statistical-methods-in-an-
applied-machine-learning-project/

— IIpodeccuonanpHplil HHOOPMAITMOHHO-aHAIUTHIECKHIT pecypc, MTOCBAIICHHBII
MalMHHOMY OOYYeHHIO, pacIo3HAaBAaHUIO 00pa3oB U HHTEIEKTyalIbHOMY
aHAIN3y JaHHBIX www.machinelearning.ru/

13. IlepedyeHb HHPOPMANHOHHBIX TEXHOJIOTHH

a) JHUIIEH3UOHHOE U CBOOOIHO paclpocTpaHseMoe IporpaMMHOe oOecIiedeHNe:

— Microsoft Office Standart 2013 Russian: makeT mporpaMM. Bxitodaet mpuioxeHus: 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);

— mybim4HO nocTymHble 00nadnble TexHoIorHu (Google Docs, SIHnekc McK U T.I1.)

- R The R Foundation, CIIIA  cB0o0oJiHO pacIpocTpaHsIeMoe.

— RStudio RStudio, PBC, CIIIA cB0O0OIHO pacIIpocTpaHIeMoe.

— JASP AwmcrtepmamMcKkuil yausepcuteT, Huiepran sl cBOOOIHO pacmpocTpaHIeMOe.

0) nH(dOpMaIHOHHBIE CIIPABOYHBIEC CHCTEMBI:

— DIIeKTPOHHBIN KaTajor Hayunoit OubIHOTeKH [TY -
http://chamo lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHAS oubmoTeka (pemo3uTOpHii) VY —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlanp — http://e.lanbook.com/
— OBbC KoncympTaHT cTyaeHTa — http://www.studentlibrary.m/
— 3BC ZNANIUM .com — https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.tu/

B) mpodeccuoHallbHbIe 0a3bl JaHHBIX (MpU HATUYUIL):

— HckyccTBeHHBII HHTEIUIEKT U cephl ero npnMeHeHns. HoBocTH pa3paboTKH KBaHTOBBIX
KOMIIbIOTepOB. Hccie1oBaHNsA HCKYCCTBEHHBIX HEHPOHHBIX CETeil. https://ai-
news.ru

14. MaTepHalIbHO-TeXHHYeCKO€e 00ecmedeHHe

AyIUTOpUN JIUIS TIPOBE/ISHUS 3aHATUI JTEKITMOHHOT O TUIIA.

AyauTopun IS TPOBEJEHHS 3aHATUH CEeMHHApPCKOTO THIA, HHANBHAYaIbHBIX H
TPYIIOBBIX KOHCYIbTAINI, TEKYIIET0 KOHTPOJIS H IPOMEAKYTOUHOI aTTECTAIIHH.

ITomemieHus I caMOCTOSTENBHOH pabOTHI, OCHANIEHHBIE KOMITBIOTEPHOH TeXHHUKOH H
JOCTYIIOM K ceTH VIHTepHeT, B 3JEKTPOHHYI HH(OpPMAITMOHHO-00pa30BaTEeIbHYIO Cpely U K
HH(OPMAITHOHHBIM CIIPABOYHBIM CHCTEMAM.

Jlaboparopuu, 00OpYIOBaHHBIE MEPCOHATBHBIMU KOMIIBIOTEPAMIH, COOTBETCTBYIOIINM
HE00XOIHMBIM IIPOT PAMMHBIM 00ECIICUCHIEM, BRIXOJJOM B HHTCPHET.

AyauTopun UL TPOBEJEHUS 3aHATHIl JIGKIMOHHOTO W  CEeMHHApPCKOro THIA
HHIUBHYaJbHBIX M TPYIIOBBIX KOHCYJIbTAITHI, TEKYyIIEro KOHTPOIS H IIPOMEKYTOUHOM
aTTECTAIlH B CMENIEHHOM QopMate («AKTpYy»).



15. Hadopmanms o pa3padoTanKax

KabanoBa TatpsHa BaneppeBHa, KaHauIaT (pu3.-MaT. HayK, JAOMeHT, Kadeapa TBuMC
HIIMKH TT'Y.



