OcHoBHas npogeccroHanbHasi 00pa3oBarTeibHas IPorpaMma
02.04.01 MaremaTuka 1 KOMIbIOTEPHbIE HAYKU
(MaTtemaTtndeckne METO/Ibl B KOMITBIOTEPHBIX HayKaX)

MuHuCTEpCTBO HAYKH M BbIciiero oopasosanus Poccuiickoii @egepanun

WBAHOBCKHUM I'OCYJAPCTBEHHBIV YHUBEPCUTET

Kadenpa napopMaimoHHBIX TEXHOJIOTHH U MPUKIIATHON MaTeMaTUKH

OJIOBPEHO:

Pyxoromurens OI1
5% @O\a:‘}' J.H. Azapor

(moanuce)

« O-! » CQHT-S?%?‘% 202:2 I

Pabouasi nporpaMma QM CHUILIHHBI
PacnoznaBanue o0pa3oB

VYpoBeHb BbICIIET0 00pa30BaHUS: Maructparypa

KBanudukanus BelTyCKHUKA! MarucTp

Hamnpasienne noarotoBku: 02.04.01 MaremaTuka 1 KOMIbIOTEPHbIE HAYKU
Hamnpasnennocts (ipoduib) MaremaTrnueckue METOAbl B KOMITBIOTEPHBIX HAyKax

00pa30BaTeNIbHOM MPOrpaMMBbl:

MBanosBo



OcHoBHas npogeccroHanbHasi 00pa3oBarTeibHas IPorpaMma
02.04.01 MaremaTuka 1 KOMIbIOTEPHbIE HAYKU
(MaTtemaTtndeckne METO/Ibl B KOMITBIOTEPHBIX HayKaX)

1. lleau ocBOeHUNA TUCHUILIUHBI
Lenamu oceoenusi oucyuniunvl "Mawunnoe obyuenue" ssenaomces obyuenue cmyoeHmos
HABLIKAM UCNONIb308AHUS MAWUHHO20 00VYeHus  Oasi nociedyrouleti paspadomku cmpameuti
NPOOBUIICEHUS NPOOYKMOB U YCIIY2 8 YUPPOBOM NpOCMpancmeae.

2. Mecto qucuMiuinHbl B cTpykrype OII
Hacrosimas qucuuninuza oTHocuTes K obsa3arenbHoi yactu OIL

N3yuenne naHHOM AMCIUIUIMHBI 0a3UpyeTcs Ha CICAYIOMINX JUCITUTIINHAX:
® Amnanu3 ngaHHbIX Ha Python

JI51st OCBOCHHMS TAHHOW JUCHUTIIMHBI 00yJaIONUNACs T0JDKEH:
BJIQJIETh CICAYIOIIUMH 3HAHUSIMH ¥ KOMIIETEHIUSIMU:

e OCHOBBI TPOTPAMMHUPOBAHUS

® Teopus BEPOSTHOCTH

o CraTHUCTHKA

e MaTemaTHueCcKui aHaIM3

3. Ilnanupyembie pe3yJabTaThl 00y4eHUA MO JUCUHUILIHHE
3.1. Komnerenuun, pOpMHPOBAHUIO KOTOPBIX CIOCOOCTBYET TMCHMILIAHA
[Ipy ocBoeHUM IUCHMILIUHBI (POPMHUPYIOTCS CIEAYIOIIME KOMIIETEHIMH B COOTBETCTBUU C
®I'OC BO no nanHoMy HanpaBJIEHUIO MTOATOTOBKHU:
a) yauBepcanbsnbie (YK): Her,
0) obmenpodeccuonansusie (OIIK):
OIIK-3. Cnoco6eH BBISBIATH aKTyalbHbIE HayuHbIe IPOOJIEMBbI B 00s1acTu (DyHIaMEHTAIbHON
U IPUKJIATHON MaTeMaTUKU U KOMIIbIOTEPHBIX HayK, pa3pabaThiBaTh MOJAXO0bI K UX PEIICHHUIO.
B) npodeccuonanpusie (I1K):
[IK-6. CnocobGeH TpOEKTUPOBATh MPOTPAMMHOE OOCCICUYCHHE, aHAIU3UPOBATh U
pa3pabaThiBaTh TPeOOBAHUS K IPOrPAMMHOMY 00€CIIEUEHHIO.
3.2. [lepeyeHb NJIaHUPYEMBbIX Pe3yJIbTATOB 00y4eHHSs MO JMCILHUIIJINHE, COOTHECEHHBIX €
HHIMKATOPAMH JO0CTUKeHHUS (POPMUPYEMBbIX KOMIIeTeHIH i
B pe3ynbraTe ocBO€HUS AUCHUIIIMHBI O0yJarOIUICs JT0KEH:
3HaTh:
o  (OcHosHble MemOObl MAUUHHO20 00yUeHus u ycaosus ux npumenumocmu (I1K-6)
YMers:
e Ucnonvzoeamov comosvle bubiuomexu mauwiunnozo ooyuenus (OIIK-3)
e Paspabamuleams npocpammol, peanusyrowue areopummsl MAUUHHO20 00YYeHUs, HA A3bIKe
Python (OIIK-3)
Nmetp npaxkTrueckuii onbIT/VIMeTh HaBBIKH:
e pelIeHus NPUKIAJHBIX 3a7au ¢ HoMoulbio MamuHHoro ooyuenus (OIIK-3, TIK-6)

4. O0beM M coep:KaHMe U CHUTITIHHBI
O6beM IUCHMILIMHBL COCTABIISET 4 3aueTHbIX enuHul (144 akageMHU4ecKuX 4acoB)

4.1. ConepxaHue AUCHUIUIMHBI 1O pa3genaM (TeMaM), COOTHECEHHOe ¢ BHIAMH M
TPYAOEMKOCTHI0 3aHSTHII JeKIHOHHO-CEMHUHAPCKOT0 THIIA
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O0beM WHOW KOHTAaKTHOW pabOThl M CaMOCTOSITENIBHOW pPabOThI OOydaromerocs IO
JTUCLMIUIMHE YKa3aH B y4eOHOM IutaHe 00pa3oBaTesbHOM MpOrpamMMmal.

Ne Bunb! 3anatnii, ux @OpMBI TEKYILETO
/1 Pasnens! (Tembr) = 00BeM (B ak.uacax, 10 KOHTPOJISl yCIIEBAEMOCTH (110
JIACIATLIAHBI 3 04HOH (opMe 00ydeHUsT) 04yHOH (opme 00ydeHUsT)
5 3ansaTus 3aHaTus
© JIEKLIMOH- CeMUHAap- @opMBI IPOMEKYTOUHON
HOIro Tuia CKOr'o TuIiia aTTecTaluu
1. BBoanmiil. [lonsatue OonpHIUX 4 1 Crmcok BOIIPOCOB,
JAHHBIX U yIIpaBJIeHUE TaHHBIMU WHTEPECYIOINX CTyJAeHTa IO
COJIEPKAHUIO JUCIUTUTAHBI
(cmaercs B MMCbMEHHOM BHUJIE)
2. BBenenune B TeOpHIO BEPOATHOCTH 4 1 Impaxr. OnopHBIH KOHCIIEKT
U €€ MIPUMEHEHUE Ha MPaKTHUKE 3aHSITHE Otuer. Pemienune  yueOHBIX
3ajgay
3 BBenenue B cTaTUCTHKY U €€ 4 1 Impaxr. OnopHBIH KOHCIIEKT
MpUMEHEHHNE Ha IPaKTHUKE 3anatue | Order. Pemenue  y4eOHBIX
3ajgau
4 BBenenue B mporpaMMHpOBaHKE 4 1 lmpaxT. OnopHEI KOHCTIEKT
Ha Python 3anatue | Order. Pemenue  y4eOHBIX
3ajgau
5 BBeznenue B MammHHOE 0OyUueHHE 4 1 1 mpaxr. OnopHBIH KOHCIIEKT
3anatue | Order. Pemenue  y4eOHBIX
3ajgay
6 [IpakTrka paboThI ¢ JAHHBIMH HA 4 1 1 mpaxr. OnopHBIH KOHCIIEKT
OCHOBE 33/1a4H KJIacTepu3aliu 3anatue | Order. Pemenue  y4eOHBIX
3ajgau
7 [IpakTHueckoe nocrpoeHue 4 2 1 mpakt. | ONOpPHBIN KOHCIEKT
MOJIEeTIEl HA OCHOBE 3aHATHE Otuer. Pemenne  y4eOHBIX
JIOTUICTUYECKON PErpeccuun 3a7a4
8 Merpuku Ka4yecTBa B MaIIMHHOM 3 2 21paxT. OnopHBIH KOHCIIEKT
00y4eHUH 3anatue | Order. Pemenue  y4eOHBIX
3ajgay
9 AncaM01i Mojieniell B MallIMHHOM 4 2 2 mpakT. | ONOpPHBIN KOHCIEKT
00y4eHUH 3anatue | Order. Pemenue  y4eOHBIX
3ajgad
10 | HelipoHHbIe ceTH: BBeIEHUE 4 2 2 MpaxT. OnopHBIH KOHCIIEKT
3anatue | Order. Pemenue  y4eOHBIX
3ajgau
11 | HelipoHHbIe ceTH: CBEPTOUYHBIE U 4 2 2 MpaxT. OnopHBIH KOHCIIEKT
PEKyppEHTHBIE CETH 3anatue | Order. Pemenue  y4eOHBIX
3ajgay
12 | 3akmountenpHbiid. [logBenenue u 4 2 TIpaKT. Perrenne yueOHbIX 3amau
aHanu3 MIPOMEKYTOUHBIX 3aHsATHE
pE3yIBTATOB OCBOEHHS TUCIIUTUINHEI
Hroro 3a cemectp: 14 14 JK3aMeH
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4.2. PazBepHyTOe ONHMCaHUE COIEPKAHUA TUCUUILIMHBI 110 pa3aeaaM (TeMam)

Pa3nes 1. IlonsiTue 60J1bIIMX JAHHBIX U YIPABJIeHHE JAHHBIMU
Conepsxanue pasjaena:

- HCTOPUS TOSIBIICHUS] HAYKH O JaHHBIX

- OIIpEeIeIeHUsI U TEPMHHBI

- IPWJIOYKEHHSI U CUCTEMBI B OOJIBIINX JTAaHHBIX

- KaK Havajaach 3pa OOJBIINX JaHHBIX

- OTKyJa 6epyTcst 60JIbIINE JaHHBIC?

- MalIMHHbBIE JJAHHBIE U CIIOCOOBI UX MOTY4ECHUS

- HHTETPalus Pa3HOPOIHBIX TaHHBIX

Pa3pnen 2. BeegeHue B TeOpHIO BEPOATHOCTH M €€ IPMMEHEHHE HA NIPAKTUHKE
Conepsxanue pasjaena:

- 0a30BbI€ MOHATHUS TEOPUH BEPOSITHOCTU

- MaTeMaTUYECKOE 0XKHJIaHUE

- TeopeMa baiieca

- Henrpanenas [Ipenenvuas Teopema

Paspnen 3. BBegeHue B CTATUCTUKY M €€ IPMMEHEHHE HA IPAKTHKE
Conepsxanue pasjaena:

- 0a30BbIE MOHITUS CTATUCTUKHA

- IpOBEpKa TUIOTE3

- HOCTPOCHUEC JOBCPUTCIIbHBIX HHTCPBAJIOB

- mapaMeTpUuyYeCcKue TECThI

- HeTapaMeTpUUYECKUE TECThI

Pa3nes 4. Beeienue B nporpamvuposanue Ha Python
Conepsxanue pasjaena:

- OCHOBBI CUHTaKcHca si3bika Python

- pabota ¢ makeramu Numpy, Scipy

- 3HaKOMCTBO ¢ Pandas

Pa3nes 5. BBeieHue B MalIMHHOE 00y4eHuUe
Conepsxanue pasjaena:

- Tunonorus 3aa4 MaIMHHOTO 00YYEHUS

- O0y4enue ¢ yuaurenem

- OOyuenue 0e3 yuurens

- HactuuHoe 00yueHue

- OOyueHue ¢ MoJKperieHueM

- OOyuenue 0e3 yuurens

- Buzyanu3zanus JaHHBIX

Paznen 6. IlpakTuka padoThl ¢ JAHHBIMHM HA OCHOBE 33/1a4M KJIACTEPU3aANMHU
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Conepsxanue pasjaena:

- meTo Kiacrepusanus K-cpennux

- Ipyrue METOAbI KiIaCTepHU3aliun

- METObl IOHWKEHUS pa3MEPHOCTH (METOJ II1aBHBIX KOMIIOHEHT)

Paszgea 7. IlpakTudeckoe nocrpoeHue MojeJieil HaA OCHOBE JIOTHCTHYECKOH perpeccuu
Conepsxanue pasjaena:

- MaTeMaTU4eCcKasi OCHOBA METOa JIOTUCTHUECKOU PErpeccun

- paboTa ¢ mpu3HaKaMH MOJIEIIH

- mpoliema nepeoOydeHus

- HcToyib30BaHue peryaspusanuit L1 u L2

- OIIEHKA Ka4yeCcTBa MOJICIIH

Pa3nen 8. MeTpuku kayecTBa B MAIIMHHOM 00y4eHUH

Conepsxanue pasjaena:

- 0a30BEIE MCTPHKHU Ka4YCCTBA, UCIIOJIB3YCMBIC B 3aJa4ax Knaccmbnxaunn
- 0a30BbI€ METPUKHU KayeCTBa, UCIOJIb3yEMBIE B 33/1a4aX Perpeccuu

- 0a30BbIE METPUKHU KayeCcTBa, UCIIOJIb3yEMBIE B 33/1a4axX KJIacTepU3aluu

Pa3nen 9. Aucam0.1u Mojesiell B MAIIMHHOM 00y4eHUH
Conepsxanue pasjaena:

- OCHOBHAsI MOTHBAIIUS B UCIIOJIL30BaHUH aHCaMOJIEH MOIEIIEN;
- Random Forest

- Gradient Boosting

Pazgea 10. HeiiponHble ceTn: BBeleHUE
Conepsxanue pasjaena:

- ba3oBbIe MOHATHS HEUPOHHBIX CETEN

- IPUHIUI 00paTHOTO PaCIpPOCTPAaHEHUS OLIMOKU
- MamnHbl boJsibiMana

- aBTORHKOAEpHI, GAN

Paspnen 11. HelipoHHBIe CeTH: CBePTOYHBIE H PEKYPPEHTHbIE CeTH
Conepsxanue pasjaena:

- 0030p 0a30BBIX 3JIEMEHTOB CBEPTOYHBIX HEUPOHHBIX CETEH

- 0030p 0a30BBIX JIEMEHTOB PEKYPPEHTHBIX HEHPOHHBIX CETEH

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[lepeueHr  MHPOPMALMOHHBIX  TEXHOJIOTHH, HCHOJIB3YEMBIX IPU  OCYIIECTBICHUU
00pa30BaTeNIbHOTO MpoIiecca MO AUCHUIUIMHE: TEXHOJIOTUH CMEIIaHHOTO 00yUYeHHUSI.

B npornecce 00ydyenust npeanoaraeTcs UCIoIb30BaHNUE 3IEMEHTOB JICJIOBBIX U POJIEBBIX UTD,
MO3TOBOH TYpM JJI1 pCIICHUA CIOXKHBIX 3aaa4, IPUMCHCHUC MAIlITMHHOI'O 06y‘-I€HI/I$I B TUITUYHBIX
clIydadaXx IMPaKTUKH, p3360p IMPAKTUYICCKUX KCfICOB, JICKOWHA MPUTTAIICHHBIX TOKJIAAYUKOB.

6. YueOHO-MeTOANUYeCKOE 00ecnieueHre CaMOCTOSITeIbHOI padoThl 00y4yaroluXxcs
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CamocrosTenbHas paboTa 00yJaronuxcsi OpraHu30BaHa B BUJIC U3YUYCHHS TEOPETUUECKOTO
MaTepuaa, perieHHs 3a/1a4 ¥ MPaKTHISCKOro MPUMEHECHHS IIOJTYICHHBIX HABBIKOB JJIsi MAITHHHOTO
0OydYeHUS U YIPABJICHUS OOJIBIIMMH JTAHHBIMH.

Memoouueckue ykaszaunus 01s 00yYAIOWUXCA NO O0C80EHUI0 Oucyuniunvl «Mawunnoe
0OyueHue » Hax00amMcsa Ha UHPOPMAYUOHHOM pecypce Kageopbl

7. XapakTepucTUKA OIEHOYHBIX CPEACTB Ui TEKYIIero KOHTPOJIsi YCIeBaeMOCTH M
NMPOMEKYTOUYHOI aTTecTAIUM 00YUYAIOUIUXCS MO0 JUCIUIINHE

JIist TeKyIero KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOUYHOW aTTECTAIlMU OOydYaroImMuXcs IO
JTUCIUTIIINHE UCIIOJIB3YIOTCSI TECTHI, KOHTPOJIBHBIE PAOOTHI.

DK3aMeH MPOBOJIUTCS B yCTHOU popme.

OIICHKa «ONJIUYHO)» 6blCmMAaeBIAemcs cmydeHmy 6 cjllyuae npasuibHoco omeema Ha 3a()aqy, Ha
60Nnpocsl ounema u OONOJIHUMEbHbLE 60npocsl.

OIICHKa «xXopouto» svlcmaeisiemcst cmydenmy 6 cjlydae npasuslibHoco omeenia Ha Ha 362()(1‘!)/,
HA 60NpoOCsl ounema..

O1eHKa «y0061emeopumenbHo» 8blCMABIAemMcs CMyO0eHmy 6 ciyiae npasuibHO20 Omeema
Ha 3a0a4y.

OIICHKa «Heyf)oefzemeopumeﬂbﬁo» evlcmaensemcs cmydenmy 6 OCMAJIbHbLX CIIYUAAX.

8. YueOHO-MeTOoaMUYeCcKOE M HH(POPMALIMOHHOE 00eceYeHUe TUCIHIIINHbI

OcHoBHas nuTepaTypa:

1. Ocumnos, I'.C. Metonsl wuckycctBenHoro wuntemiekta / I.C. OcumoB. - Mocksa
®uzmaraurt, 2011. -

296 c¢. : wmn., cxeMm., tabn. - bubmumorp. B kH. - ISBN 978-5-9221-1323-6 ; To xe
[DnexTpoHHBIN pecypc]. -

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

2. Kpyrukos, B. H. Ananu3 nganssix / B.H. Kpytukos ; B.B. Memeukun .— Kemeposo :
Kemeposckuit

rocynapcTBeHHblit yuusepcutet, 2014 .— 138 c. — ISBN 978-5-8353-1770-7 .—

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

JomonHuTENnbHAS IUTEPATYpAa:

1.Bockobouinukos, FOpuii Eeeenvesuy. Peepeccuonnviii ananus oaunnvix 6 nakeme Mathcad :
yueo.

nocooue / IO.E. Bockoboiinuxoe .— Mockea : Jlanw, 2011 .— 224 c. : un., maba. + CD .—

([ Vuebnuku ons 8y308. Cneyuanvras iumepamypal) .— .— ISBN 978-5-8114-1096-5 .—

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

Pecypcel nHPOpMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTH «HTepHeT»:
Cucrema HJIEKTPOHHOW MOJJIEPKKH oOpa3oBareiabHOro mpoiecca «Moil yHUBEpPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 6a3bl JAHHBIX U HHPOPMAILIMOHHO-CIIPABOYHBIE CHCTEMBI:
OBbC «YHuBepcurerckas Oudinoreka onnaiiH» www.biblioclub.ru
OnekrponHas 6ubmmorteka UBI'Y _http://lib.ivanovo.ac.ru

Onexrponnslit katajgor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek
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[IporpammuoOe oGecnieyenue: omneparmonHas cucrema Microsoft Windows, makeT oducHbIX
nporpamm Microsoft Office u(unu) LibreOffice, untepuer-Opayzep Microsoft Edge n(unun) Yandex
Browser.

9. MaTepuajibHO-TeXHUYECKOe ofecriedeHne TUCIUNINHbI

VY4eOHble ayIUTOPUH:

- Qs TPOBEIEHUS 3aHATHUU JIEKIIMOHHOTO THIA C KOMIUIEKTOM CHEIUATU3UPOBAHHOMN
y4eOHOUW MeOen M TEXHUYECKUMU CpPEIICTBAaMU OOYUYEHHUS, CIYKAIIUMHU IS MPEJOCTABICHUS
y4ueOHOM nHpOopMauu OOJBIION ayTUTOPHH;

- JUIA TPOBENCHUs 3aHITHH CEMHUHAPCKOTO THIA, KOHCYJIbTAllMM, TEKYIIETO KOHTPOJSI U
MPOMEXKYTOYHOM aTTeCTAllMM C KOMIUIEKTOM CICIHAIM3UPOBAHHON ydeOHOW wmebenmn u
TEXHUYECKUMH CPEJCTBAMHU OOyUCHUS,

[Tomemenune TUTSt CaMOCTOSITETBHOU paboTHI, OCHAIIICHHOE KOMILIEKTOM
CHEIUATU3UPOBAHHON  y4eOHOM MeOenr, KOMIBIOTEPHON TEXHUKOM C  BO3MOXKHOCTHIO
noakroueHus K cetu «Marepue» n odecnedenuem gocryna B UOC.
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ABTOP(bI) padoyeii MPOrpaMMbl AUCHUIIIMHBI: 00yeHm KA. UHGOpMayUOHHbIX
MexXHO02U U NPUKIAOHOU Mamemamuxu, K.¢).-m..H, doyenm, Xawun C.H.

[Iporpamma paccMOoTpeHa M yTBEp)KJCHA Ha 3acefdaHuu Kadeapsl HHPOPMAIMOHHBIX
TEXHOJIOTUH U MPUKIaTHON MaTeMaTuku «1» cenTsaops 2022 r., mpoTokos Ne 1
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