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1. Ilesiu OCBOEHUSA TMCHUNIUHBI

LlenssmMu ocBOeHUST ITUCHUILIMHBI "MamumHHoe oOydeHue" SBISIOTCS OOY4YeHHE CTYJICHTOB
HABBIKAM HCIIOJIb30BAHMUSI MAIIMHHOTO OOy4YeHUS JUIST  TIOCTIEAYIOUIeH pa3paboTKH CTpaTeruii
MIPOJIBMXKCHHS MIPOAYKTOB M YCIIYT B IU(POBOM IIPOCTPAHCTBE.

2. MecTo tucuuninHbl B cTpykType OIT
JlucuumimHa OTHOCUTCS K 0053aTeIbHOM YacTH 00pa30BaTeIbHOM POrpaMMBbI.
W3ydeHue JaHHON AMCUUITIUHBI Oa3upyeTCs Ha CIeAYIOMIMX AUCIUILTHHAX

e Teopust 5KOHOMUYECKON CTATUCTUKU

® Awnanmu3 aaHHbIX Ha Python

st ocBOGHUSI TaHHOW JUCIUTUTMHBI 00YYaIOMUNACS TOJKEH:
BJIAJETh CIECIYIOLUIMMU 3HAHUSIMU U KOMIIETCHLIUSIMU:

e OCHOBBI IPOTPAMMHPOBAHUS

® Teopus BEpOSITHOCTH

e CraTuctuka

e MaTteMaTHuyeCKUM aHalu3

3. [InanupyemMble pe3ybTaThl 00yUeHHs M0 TUCHHUILINHE
3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIOCOOCTBYET AUCHUIINHA
[Tpu ocBOGHMHU AUCUUILIMHBI (POPMUPYIOTCS CIEAYIONUE KOMIIETEHIIMU B co0TBeTCTBUU ¢ PI'OC
BO no nanHOMy HanpaBJIEHUIO TOATOTOBKHU:
a) yausepcanbHbie (YK):
0) obmenpodeccuonanpabie (OIIK):
OHK'3 — CIIOCOOEH CaMOCTOSITENILHO CO34aBaTb MPHUKIAAHBIC TIPOrpaMMHBIC CpEACTBAa Ha OCHOBC
COBPCMCHHBIX I/IH(I)OpMaI_II/IOHHLIX TEXHOJIOTHH U CETEBBIX PECYpCOB, B TOM YHUCJIC OTCUCCTBCHHOT'O HpOI/I3BO,Z[CTBa;
B) npodeccronanbubie (I1K):
[IK-5 — crocobeH nmpuMeHATh MH()OPMAIMOHHBIE TEXHOJOTHH JUIsl OCYIIECTBJIECHUS TEXHHUKO-
IKOHOMHUYECKUX PAacueTOB M aHaJIN3a XO3SMCTBEHHOM 1€ATEIbHOCTH OPTaHU3alllH.
3.2. IlepeyeHb NJAHUPYeMBIX PpPe3yJbTATOB O0y4eHHS] MO JMCHHUILUIMHE, COOTHECEHHBIX ¢
MHIMKATOPaAMU A0CTHKeHHUs (OPMHUPYeMbIX KOMIIeTeHIHi
B pe3ynbraTe 0CBOGHUS TUCIMILIUHBI O0Y4atOLINICs JOIKEH:
3HaTh:
e  OCHOBHBIEC METO/IbI MALIMHHOTO 00yUYeHUs U ycnoBust ux npumennmoctu (I1K-5).
YMeTs:
e lcnonb3oBaTh roToBEIe OMOIHOTEKH MamHHOTO 00yueHus (OITK-3).
e PazpabaTeiBaTh NpPOrpaMMbl, pPEaTU3YIOIIME AITOPUTMBbl MAIIMHHOIO OOYYEeHMs, Ha SI3bIKE
Python (OIIK-3).
Nmets npakTrueckuii onbIT/MIMeTh HaBBIKHU:
e pelleHHs NPUKIAIHBIX 3a/1a4 ¢ MOMOIIbI0 MamuHHOro 00y4enus (OITK-3, ITK-5).
4. O0beM U coiepKaHue TN CHUTITIHHBI
O0beM TUCHUIIIMHBI cOCTaBIsACT 4 3aueTHBIX enuHull (144 akageMHUYecKuX 4acoB)
4.1. Conep:xkaHue JUCHUIJIMHBI MO pasaejam (TeMaM), COOTHECEHHOEe C BHJIAMU U
TPYAOEMKOCTBIO 3aHATHI JEKIIMOHHO-CEMHMHAPCKOI0 THIIA
OO0beM MHOW KOHTAKTHOM paboOThl M CaMOCTOSITENIbHON paboThl 00ydaromerocs mo AUCHUIIIMHE
yKa3aH B yueOHOM IJ1aHe 00pa30BaTeIbHOM MPOrpaMMBI.
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Ne Buasl 3aHaTuid, ux DOpMBI TEKYILETO
/1 Paznensr (Tembl) e 00BEM (B ak.uacax, 1Mo KOHTPOJISI yCIIEBAEMOCTH (110
JIMCITATLTAHBI 3 0o4HOU opMe 00yUCHN) ouHOU popMe 00yUIeHH)
QE) 3aHsTUSA 3ansaTus
© JICKIIUOH~ CEeMMHap- (DOpMBI HpOMC)KyTO‘IHOfI
HOT'O TUIIa CKOr'o TvIia aTTeCTaluu
1. BBoHbI. Tlonsatne OoybIINX 3 1 Crucok BOIIPOCOB,
JaHHBIX U yIIPaBICHNE TaHHBIMU HMHTEPECYIOIUX CTyIEHTa II0
COJCPKAHUIO JUCLUTUTNHBI
(cmaercsi B MMCbMEHHOM BHJIE)
2. Bgenenue B Teopuio BEpOSATHOCTH 3 1 lnpaxr. OnopHBIA KOHCIEKT
1 e€ IpUMEHEHHUE Ha MIPAKTUKE 3anate | Otuer. Pemenue  yueOHBIX
3aga4
3 BBenenue B cTaTUCTHKY U €€ 3 1 lnpaxr. OnopHBIA KOHCIEKT
MPUMEHEHUE Ha TIPAKTHKE 3ansatie | Otuer. Pemenue  y4eOHBIX
3aga4
4 BBenenue B mporpaMMupoBaHue 3 1 lmpaxr. OnopHBINA KOHCTIEKT
Ha Python 3ansatie | Otuer. Pemenue  y4eOHBIX
3aga4
5 Benenue B MammHHOE 00y4YeHHE 3 1 1 mpakt. | ONMOPHBIA KOHCTIEKT
3ansaTie | Otuer. Pemenue  y4eOHBIX
3a1a4
6 [IpaxTrka paboOTHI C TaHHBIMU Ha 3 1 1 mpakt. | ONMOPHBIA KOHCTIEKT
OCHOBE 3a]au¥l KJIaCTEePU3aLIH 3anate | Otuer. Pemenue  yueOHBIX
3a1a4
7 [IpaxkTHueckoe mocTpoeHue 3 2 1 mpakr. | OnMOpHBIA KOHCIEKT
MOJIeJIe Ha OCHOBE 3aHATHE Otuer. Pemenue yueOHBIX
JIOTHCTHYECKON perpeccuu 3aga4
8 MeTprku KayecTBa B MaIlIMHHOM 3 2 21paxT. OnopHBIA KOHCTIEKT
0o0y4eHnu 3ansatie | Otuer. Pemenue  y4eOHBIX
3aga4
9 AHcaMm0mu Moziesiel B MalllMHHOM 3 2 2 npakT. | ONOpPHBIA KOHCIEKT
0o0y4eHnu 3ansatie | Otuer. Pemenue  y4eOHBIX
3aga4
10 | HelipoHHble ceTH: BBEACHHUE 3 2 2 npakT. | ONOpPHBIA KOHCIIEKT
3ansatie | Otuer. Pemenue  y4eOHBIX
3amaq
11 | HelipoHHbIE CE€TH: CBEPTOUYHBIC U 3 2 2 npakT. | ONOpPHBIA KOHCIIEKT
PEKyppEHTHBIE CeTH 3anate | Otuer. Pemenue  y4eOHBIX
3a1aq
12 | 3akmountenbHbiit. [lonsenaenue u 3 2 nmpakT. | Pemenue yueOHBIX 3a7a4
aHamn3 MPOMEXYTOYHBIX 3aHsTHE
PE3yJIbTATOB OCBOCHUS IMCIMILIMHBI
Uroro 3a cemectp: 16 16 DK3aMeH




OcHoBHas npoeccroHalbHas 00pa3zoBaTeIbHas IporpaMMa
02.04.01 MaremaTuka ¥ KOMIBIOTEPHBIE HAYKH

[TudpoBoe MoaenupoBaHNE YKOHOMHUUECKUX MTPOIIECCOB

4.2. PazBepHyTO€ ONMUCAHHE COIEP:KAHMUS TUCIUILIMHBI 10 pa3ieam (Temam)

Pa3nes 1. [lousiTHe GObIIKMX JAaHHBIX H YIIPaBJIeHHE TAHHBIMU
Copepxanue pazaena:

- ICTOPUSI TIOSIBJICHUS HAYKH O JIAHHBIX

- ONPEIEIICHUS U TePMUHBI

- IPWJIOKCHHSI U CUCTEMBI B OOJBINNX JTaHHBIX

- KaK Hayaiach 3pa 0OJbIINX JaHHBIX

- OTKyz1a 6epyTcs OoMbIINe qaHHBIC?

- MalIMHHbBIE JaHHBIE U CIIOCOOBI UX MOJIyYEHUs

- HHTETpaIus pa3sHOPOIHBIX TaHHBIX

Pa3nes 2. BBeieHune B TeOpHI0 BEPOSITHOCTH U €€ MIPUMEHEeHUEe HA NMPAKTHKe
Coneprkanue pasuena:

- 0a30BbIC MTOHATHS TEOPUU BEPOSITHOCTH

- MaTEMaTHUIECKOE OXKUTAHHEC

- Teopema baiieca

- LlenTpansHas [Ipenensnas Teopema

Pa3nes 3. BBeeHne B CTATUCTUKY U €€ IPMMEHEHUE HA IPAKTHKe
Conepxanue pasaena:

- 0a30BbIE MOHATHS CTATUCTUKU

- IPOBEpKa rMIIOTE3

- IOCTPOEHHE JJOBEPUTEIIbHBIX HHTEPBAJIOB

- IapaMeTpUYECKHUe TECTHI

- HEeMapaMeTPUUECKHUE TECThI

Pa3nes 4. Beenenne B nporpammupoBanue Ha Python
Conepskanue pasnaena:

- OCHOBBI CUHTaKcuca s3bika Python

- pabota ¢ nakeramu Numpy, Scipy

- 3HakoMcTBO ¢ Pandas

Pa3pnen 5. Beenenune B MammmHHOe 00y4yeHHne
Coneprkanue pasnena:

- Tunonorus 3aay MaIMHHOTO 00y4EHUs

- OOy4eHHe ¢ yuuTesnem

- O6yueHue 6e3 yuures

- YactuyHoe oOyueHue

- O0yueHue ¢ NoJKperieHueM

- OGyuenue 0e3 yuurenst

- Busyanuzanus naHHBIX

Pa3nen 6. [IpakTuka paGoThl ¢ JAHHBIMH HA OCHOBE 331241 KJIACTEPU3ALHHI
Coneprkanue pazaena:

- MetoJ kinactepuszanusa K-cpenqnux

- Apyrue Me€Todbl KJ1aCTCpU3alinu

- METO/Ibl MOHMXEHHSI PA3MEPHOCTH (METO/I TJIABHBIX KOMITOHEHT)
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Paszgea 7. [IpakTu4eckoe NOCTPOeHUE MOjieJieil HA OCHOBe JIOTUCTHYECKON perpeccuu
Coneprkanue pasnena:

- MaTeMaTH4ecKasi OCHOBA METO/1a JIOTHCTUYECKON perpeccuu

- paboTa ¢ mpu3HaKaMu MOJIEIN

- mpobJieMa nepeoOydeHus

- KCI0JIb30BaHueE peryaspuzanuil L1 u L2

- OIICHKA Ka4ecTBa MOJIeNU

Pa3zgen 8. MeTpuku KayecTBa B MAIIMHHOM 00y4YeHHH

Coneprkanue pasjena:

- 0a30BbIC METPUKHU KAUE€CTBA, UCIIOJIb3YEMbIE B 3a/ja4ax KilacCu(PUKaIIN
- 0a30Bble METPUKHU KAUECTBA, UCIIOJIb3YEMBIE B 33/1a4aX PErpeccun

- 0a30BbIC METPHUKHU KA4E€CTBA, UCIIOIb3YEMbIE B 3a/1a4ax KjIacTepu3aluu

Pa3znen 9. Aucam0im Mmojesiel B MALIMHHOM 00y4YeHUH
Coneprkanue pasnena:

- OCHOBHAas MOTHUBAIIH B MCIIOJIb30BAHUH aHCaMOJIell MOIeIIei;
- Random Forest

- Gradient Boosting

Pa3nen 10. HelipoHHble ceTu: BBeleHHE
Coneprkanue pasnena:

- ba3zoBbie MOHATHUA HEUPOHHBIX CETEU

- IPUHIIUIT 0OPATHOTO PACIIPOCTPAHCHUS OITHOKH
- MamuHel bonsiMana

- aBTOdHKOIephl, GAN

Paszpnen 11. HelipoHHbIe ceTH: CBEPTOYHbIC H PEKYPPEHTHbIE CETH
Copnepxanue pasaena:

- 0030p 0a30BbIX AJIEMEHTOB CBEPTOUYHBIX HEHPOHHBIX CETEH

- 0030p 6a30BbIX AIIEMEHTOB PEKYPPEHTHBIX HEHPOHHBIX ceTel

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU

Ilepeuenn MH(}OPMaIMOHHBIX TEXHOJIOTUH, HCIIOIB3YEMBIX npu OCYILIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUILUINHE: TEXHOJIOTHH CMEIIaHHOTO 00yUeHUSsI.

B mpouecce oOydeHus mpenrnosiaraeTcss MCIOJIb30BaHUE 3JIEMEHTOB JIEJOBBIX U POJIEBBIX HUIP,
MO3TOBOHM IITYpM JUIsl PEIICHUS CIOXKHBIX 3a/1ady, MPUMEHEHHE MAIIMHHOTO OOY4YEeHHUS B THIIHMYHBIX
ClIy4dasx nNpaKTHUKH, pa360p IMPAKTUYCCKUX KeﬁCOB, JICKIWHA MPUTTTAIICHHBIX JOKIAJYUKOB.

6. YueOHO-MeTOIMYeCKOE 00ecreyeHrne CaMOCTOSITeIbHOM padoThl 00y4arommXxcst

CamocrosTenpHas paboTa 00yJaroNIIXCsl OPraHN30BaHa B BUJIE M3yYCHHS TEOPETUIECKOTO
MarepHaia, peleHHs 3aa4d U MPaKTHUECKOro MPUMEHEHHS MOJyYeHHBIX HABBIKOB JUISI MAIIMHHOTO
OOy4YeHHSI U yIIPaBICHHS OOJIBIIUMH TAHHBIMH.

Memoouyeckue ykazanus 0Jis1 00y4arOWUXcsa O 0C80eHUI0 oucyuniunsl «Mawunnoe obyuenue »
HAxX005Mcsl HA UHGPOPMAYUOHHOM pecypce Kagheopbvl
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7. XapaKkTepHCTHKA OLICHOYHBIX CPeICTB /UIA TeKylero KOHTPOJISI YCIeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTALNM 00y4AIOMIMXCH 0 IUCHUILIHHE

Jis Tekymiero KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOYHOW aTTecTalud OOy4arolluXcs II0
JTUCIUILINHE UCTIOIB3YIOTCS TECThI, KOHTPOJIbHbBIE PaOOTHI.

DK3aMeH POBOJIUTCS B yCTHOU (opme.

OHCHKa «OMJIUYHO) 8blCmMAeIAemc: cmy()enmy 6 cydae npasuiibHoco omeema Ha 36100‘-[)1, Ha
680Nnpocsl ounema u OONOAHUMEIbHBLE 60NnpocsHl.

OIICHKA «XOPOULO» BLICMABIAEMCSL CMYOEHMY 8 ClLyYae NPAsUibHO20 OMEema Ha Ha 3a0avy, Ha
gonpocwl bunema..

O1eHKA «)0081emBOPUMENbHO» 8bICIABIAEMCS CIYOEHMY 8 CyYde NPAGUIbHO20 OMEema Ha
3a0auy.

OI_[eHKa ((H€y008ﬂ€m€0pum€]le0)) eblcmaeiisiemcA cmydeHmy 6 OCMAJIbHbLX CIYHdAsX.

8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTTUHBI

OcHoBHas nuTeparypa:

1. Ocumnos, I'.C. Metoas! uckyccrBenHoro uHremwiekta / I.C. Ocunos. - Mockpa : @U3MaTIUT,
2011. -

296 c. : un., cxeM., Tabia. - bubmuorp. B kH. - ISBN 978-5-9221-1323-6 ; To xe [DaeKTpOHHBIN
pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=457464.

2. KpyrukoB, B. H. Anamu3 manseix / B.H. Kpyrukos ; B.B. Memeukun .— Kemeposo :
Kemeposckuit

rocymapcTBeHHbIN yHUBepcuTeT, 2014 .— 138 ¢. — ISBN 978-5-8353-1770-7 —

<URL:http://biblioclub.ru/index.php?page=book&id=278426>.

JononHuTenpHas TuTepaTypa:

1.Bockobortinuxos, FOpuii Eeézenvesuu. Pecpeccuonnviil ananus oannvix 6 nakeme Mathcad : yueo.

nocooue / FO.E. Bockobotinukoe .— Mockea : Jlans, 2011 .— 224 c. : un., maon. + CD .—

([ Yueonuxu ons eyzo6. Cneyuanvras aumepamypaj) .— .— ISBN 978-5-8114-1096-5 .—

<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=666>.

Pecypcbl nH(OpMaIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHeT»:

Cucrema 5SIEKTPOHHOM TMOANEPKKH 00pa3oBaTeNbHOTO Tmporecca «MoH — YHHUBEPCHUTET»
https://uni.ivanovo.ac.ru

ITpodeccuonanbHbie 6a3bl JaHHBIX U HHPOPMAITMOHHO-CIIPABOYHBIE CUCTEMBI:

OBC «YHuBepcuteTckas OnOIMoTeKa onaaitH» Www.biblioclub.ru

http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Onekrponnas oudianorexa MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexkrponnsiii katanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obOecnedeHue: omepanuoHHas cuctema Microsoft Windows, maker o¢uCHBIX
nporpamMm Microsoft Office u(unm) LibreOffice, unrepner-Opaysep Microsoft Edge n(mim) Yandex
Browser.

9. MaTepunajibHO-TeXHHYECKOe o0ecnedeHue TUCIUTLTHHbI
VYyeOHble ayAUTOPUH:
- I IPOBEJCHUS 3aHATUN JIEKIMOHHOIO THIA C KOMIUIEKTOM CIEHUAIN3UPOBAHHOW Yy4ueOHOM


http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=666
https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/ek
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MeOenM W TEXHHYECKUMH CpEACTBAaMH OOYYEHHS, CIYXKAIIUMH JUIsl TPEAOCTAaBICHUA Y4eOHOM
nHpopMaIuu OOJIBIION ayAUTOPHUH;

- 7S TpPOBEACHUS 3aHATUH CEMHHAPCKOTO THIIA, KOHCYJIbTAIMH, TEKYIIEro KOHTPOJS H
MIPOMEKYTOUHOM aTTeCTallMi C KOMIUIEKTOM CIEIHaTIU3UPOBAHHON yuyeOHOW MeOeln U TeXHUYECKUMU
CpeAcTBaMu O0Y4EHHUS;

[Tomemenue aJis CaMOCTOSITENILHOM pabOThI, OCHAIIEHHOE KOMIUIEKTOM CIIEHUaIn3uPOBAHHOMN
yueOHOM MeOenH, KOMITBIOTEPHOW TEXHHKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K cetu «MHTepHeT» u
obecrieuenuem noctymna B UOC.
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ABTOp padoueii mporpaMMbl JTUCHUIIMHBI: 00yeHm Kageopvl UHDOPMAYUOHHBIX MEXHONI0UL
U NPUKTIAOHOU MAMEMAMUKU, KAHOUOAm 3KOHOMuUuYeckux Hayk, ooyeum, Ckomuurkos A.E.

[Tporpamma paccMOTpeHa M YTBEp)KICHA Ha 3aceNaHuu Kadeapbl UHDOPMAYUOHHBIX MEXHOL0UU
U NPUKIAOHOU MAMEMAMUKU

« 30 » aerycra 20 24 r.,nporokon Ne 1_

[Tporpamma oGHOBIIEHA

npoTokou 3acenanus kagenpsl No 1 ot « 28 » asrycra_20 _25 .
CornacoBaHo:

PykoBonutens OI1 B. H. Eropos

(moamnuce)

[Tporpamma oOHOBIIEHA

MIPOTOKOJI 3aceanus Kadeapnl Ne OT « » 20 r.
CornacoBaHo:
PykoBogutens OIl N.0. Gamunus

(moamnuce)

[TporpamMmma oOHOBIIEHA

MIPOTOKOJI 3aceanus Kadeapnr Ne OT « » 20 r.
CornacoBaHo:

PykoBogutens OI1 N.0. Gamunus

(moamnuce)




