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OcHoBHas npodeccroHaIbHasi 00pa3zoBaTeIbHas IporpaMma
01.04.01 Maremaruka
(OynnameHTanbHas MATEMATHUKA)

1. Henu ocBOeHNMS AUCHUNIHHBI

Lenamu ocseoenus oucyunaunvl "Mawunnoe obyuenue" saenaomcs o00yyeHue CMyOeHmMos
HABbIKAM UCHONb3068AHUA MAUUHHO20 O0O0YyYeHusi  OliA Nociedyiowell paspabomku cmpamezuti
NPOOBUdICEHUS NPOOYKIOS U YCIlye 8 YUPPOBOM NpOCMpancmae.

2. MecTo nucuMiuinHbI B cTpyktype OIl

Hacrosimas auctumuinaa otHocuTes K 6s1oky Oll, popmMupyemomy yuacTHUKaMu
00pa30oBaTebHbIX OTHOIICHUH.

W3ydenune naHHOMN TUCHMITIMHBI 0a3upyeTcs Ha CAeIyIOMUX JUCIUTUINHAX

® Amnamu3 paHHbIX Ha Python

J71s1 OCBOCHHUS JAHHOM JMCUUIUIMHBI 00 yYarOIIUICS TOJKEH:
BJIAZICTh CJIECAYIOIIMMHY 3HAHUAMH U KOMIIETCHIIUAMM:

® OCHOBBI IPOTPaMMHUPOBAHUS

® Teopus BEpOSITHOCTH

e CrartucTuka

e MaremMaTnyecKuil aHaIn3

3. [lnanupyemble pe3yJibTAThl 00yUeHHs N0 JUCHUIITTHHE

3.1. Komnerennun, (pOpMUPOBAHUIO KOTOPBIX CNIOCOOCTBYET TUCIUILIMHA

[Ipu ocBOGHUM TUCIUTIIMHBI (POPMUPYIOTCS CIEAYIONIHNE KOMIETEHIIMU B cooTBeTcTBUM ¢ PI'OC
BO 1o naHHOMY HanpaBJIEHUIO TOATOTOBKH:

a) yauBepcanbhbie (YK):

0) obmenpodeccuonanpabie (OITK):

B) npodeccronanbueie (I1K):
[1K-3. CriocoOeH BBISBIATH aKTyalbHBIE HAay4dHBIE MPoOJeMbl B 00JacTH (PyHIaMEHTAIbHON H
MPUKJIATHON MaTeMaTHKH U KOMITBIOTEPHBIX HAYK, pa3pabaThiBaTh MOAXOABI K UX PEIICHUIO.

3.2. [lepeyeHb IUIAHUPYEMbIX Pe3yJbTATOB 00y4YeHHsl 1O JUCHUIIMHE, COOTHECEHHBIX C
HHIUKATOPAMM T0CTH:KEeHUS (POPMHUPYEMbIX KOMIETEHIIUI
B pesynbpTaTe 0CBOCHHS TUCIUIUIMHBI 00YJarOITUICS JOJIKEH:
3HaTh:
®  OcHosHble MemoObl MAUUHHO20 00YyUeHUs U YCea08us ux npumernumocmu(lIK-3)
VYmets:
e Ucnonvzosams comosvie bubauomexu mautunno2o ooyuenus (I1K-3)
® Paspabamvlieams npocpaMmvl, pearusyrujue aneopummsbl MAWUHHO20 00YyYeHUs, HA s3bIKe
Python (IIK-3)
Nmets npakTuyeckuit onbiT/FIMeTh HaBBIKU:
® penIeHUs MPUKJIAIHBIX 33729 ¢ TOMOIIbIO MamuHHOTO 00y4yeHwus. (I[1K-3)

4. O0beM U coiep:KaHue TUCIUTNIMHBI
OO0beM IUCIUILINHBI COCTABIIIET 4 3aueTHRIX eauHull (144 akageMHYeCKUX 4acoB)
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4.1. Conepxxanue AUCHMIUVIMHBI 1O pas3genam (TeMaMm), COOTHeCEHHOe ¢ BHJIAMH U
TPYAOEMKOCTHIO 3aHATHII JeKIIMOHHO-CEMHHAPCKOI0 THIIA

OO0beM MHOW KOHTAaKTHOM pabOThI M CaMOCTOSATENIBHOM pabOThl 00ydaromierocs 1Mo JUCHUILIIMHE
yKa3aH B yueOHOM TUTaHe 00pa30BaTEIbHON MPOrPaMMBI.

Ne Bunper 3ansatwii, ux DopMBbI TEKYIIETO
n/n Paznennr (Tembl) = 00BEM (B ak.4acax, 10 KOHTPOJISL YCIIEBAEMOCTH (110
JIMCIATUINHBI 3 o4HOU GopMe 0OyUeHN) ouHOH popMme 0OyUeHU)
GE) 3aHaTus 3aHarus
© JICKITMOH- CeMMHap- (DOpMBI HpOMC)KyTO‘IHOﬁ
HOro TvIla CKOro Tuia aTTecTaluu
1. BBoauerii. TTousstne  OoJBIINX 4 1 Crucok BOIIPOCOB,
JAHHBIX W yTIPaBJICHNE TaHHBIMU WHTEPECYIOINX CTY/ACHTa [0
COJIEP’KaHUIO JUCTIATIIIHBI
(coaeTcs B MUCbMEHHOM BHJIC)
2. BBenenue B Teopuio BEpOSATHOCTH 4 1 Inpaxr. OnopHBIN KOHCIEKT
1 e€ MPUMEHEHNE Ha MTPaKTHKE 3aHsatie | Order. Pemenwe  y4eOHBIX
3a/1a4
3 BBenenue B cTaTUCTHKY U €€ 4 1 Inpaxr. OnopHBIN KOHCTIEKT
MIPUMEHEHHNE Ha MIPAKTHKE 3anate | Otuer. Pemenne  y4eOHBIX
3a1a4
4 Brenenue B mporpaMMHupOBaHUE 4 1 lmpakr. OnopHBIT KOHCTIEKT
Ha Python 3aHATUE Otuer. Pemenne  y4eOHBIX
3a/1a4
5 Brenenune B MmammaHOE 00yIeHHE 4 1 1 mpakt. | OMOPHBINA KOHCIIEKT
3aHATUE Otuer. Pemenne  y4eOHBIX
3a1a4y
6 IIpakTrka paOOTHI C JaHHBIMH Ha 4 1 1 mpakt. | OMOPHBIA KOHCIIEKT
OCHOBE 33J[a4y KJIaCTEePHU3aINU 3aHsatie | Order. Pemenwe  y4eOHBIX
3a1a4y
7 [IpakTHyeckoe nocTpoeHue 3 2 1 mpakt. | ONOpHBIN KOHCIIEKT
MoOJIeJiel Ha OCHOBE 3aHATHE Otuer. Pemenue  y4eOHBIX
JIOTUCTHYECKOH perpeccun 3a/1a4
8 MeTpuKH KauecTBa B MAallTMHHOM 4 2 2npaxT. OnopHBIN KOHCTIEKT
o0yueHnn 3aHATHE Otuer. Pemenne  y4eOHBIX
3a/1a4
9 AHcam0Ji1 MoJielieli B MallTMHHOM 4 2 2 mpakt. | OMOPHBIA KOHCIIEKT
o0yuyeHnn 3aHATUE Otuer. Pemenne  y4eOHBIX
3a/1a4
10 | HeiipoHHsle ceTH: BBeICHNE 4 2 2 mpakt. | OMOPHBIA KOHCIIEKT
3aHATHE Otuer. Pemenne  y4eOHBIX
3a1a4y
11 | HeiipoHHBIe cEeTH: CBEPTOUHBIC U 4 2 2 mpakt. | OMOPHBIA KOHCIIEKT
PEKyppEHTHBIE CETH 3aHsaTie | Order. Pemenwe  y4eOHBIX
3a1a4y
12 | 3akmountensHblid. [loaBenenue u 4 2 npakt. | Pemenue yueOHBIX 3a1a4
aHaIN3 MIPOMEKYTOTHBIX 3aHATHE
pe3yIBTAaTOB OCBOSHUS TUCITUTLTHHBI
HUrtoro 3a cemectp: 16 16 DK3aMeH
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4.2. PazBepHyTO€ ONMCaHNe COAEPKAHUS AUCUHMILIMHBI N0 pa3aejaM (TeMaMm)

Pa3nen 1. [lonsiTue 001bIIMX JAHHBIX M YIIPABJI€HUE JAHHBIMHA
Coneprkanue pazaena:

- UICTOpHUS MOSIBJICHUS HAYKU O JTAHHBIX

- ONpEENICHNS U TEPMHHBI

- IPUJIOKECHHS U CUCTEMBI B OOJIBIINX JTaHHBIX

- KaK Havajach 3pa OOJbIINX TaHHBIX

- OTKyza OepyTcsi OoJbINe TaHHbIE?

- MAaIIUHHBIE JAaHHBIE U CTIOCOOBI UX MOTYYCHUS

- UHTETpalvs Pa3HOPOIHBIX JTAHHBIX

Pa3nen 2. BBeneHue B TeOpHI0 BEPOSITHOCTH U €€ MPUMeHeHHe HA MPAKTHKe
Conepsxanue pasnaena:

- 0a30BbI€ MOHATHUS TEOPUH BEPOSITHOCTH

- MaTeMaTUYECKOE OXKUJAHUE

- Teopema baiteca

- LlentpansHas [Ipenensnas Teopema

Pa3nes 3. BBenenne B CTAaTUCTHKY U €€ IPMMEHEHHE HA IPAKTHKE
Coneprkanue pazaena:

- 0a30BbIE MTOHATHS CTATUCTUKA

- IPOBEPKA TMIIOTE3

- HIOCTPOCHUC JOBCPUTCIIbHBIX HHTCPBAJIOB

- MapaMETPUYECKUE TECTHI

- HEIIapaMEeTPUUYECKHUE TECThI

Pa3nen 4. Beenenne B nporpammupoBanue Ha Python
Coneprkanue pazaena:

- OCHOBBI CHHTaKcHca si3bika Python

- pabota ¢ maketamu Numpy, Scipy

- 3HakoMcTBO ¢ Pandas

Pa3nen 5. BBenenune B MalimHHOE 00y4eHHe
Coneprkanue pazaena:

- Tunonorust 3a1a4 MaTUHHOTO O0YYCHHUS

- OOyuenue ¢ yunurenaem

- O6yuenue 6e3 yuuTens

- YactuuHoe oOyueHue

- OGy4eHue ¢ MoJIKperieHueM

- O0yuenue 6e3 yuurtens

- Busyanuzamus JaHHBIX

Pa3nen 6. [IpakTuka paGoThl ¢ JAHHBIMH HA OCHOBE 33a4H KJIACTEePH3aALNHU
Coneprkanue pazaena:

- Meroa kiactepusanus K-cpeaaux

- Ipyryue METObI KJIaCTepU3aIliu

- METOAbI ITIOHNXCHUA paBMepHOCTI/I (MCTO,Z[ TJIaBHBIX KOMHOHCHT)
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Pa3nen 7. lIpakTHyeckoe NoCTpOeHHe Mo/ieJIeil Ha 0OCHOBeE JIOTHCTHYECKOI perpeccuu
Coneprkanue pazaena:

- MaTeMaTu4eckas OCHOBA METO/A JJOTUCTUUECKON perpeccun

- paboTa ¢ mpu3HaKaMu MOJCIIH

- mpobJiemMa nepeoOyueHust

- UCTIOJIb30BaHue peryasapusanuii L1 u L2

- OLIEHKA KaueCcTBa MOJEIHN

Pa3nes 8. MeTpnku Ka4ecTBa B MAIIMHHOM 00y4eHUH

Coneprkanue pazaena:

- 0a30BLIE MCTPUKHU KAYCCTBA, UCIIOJIB3YCMBIC B 3a1a4aX K.HaCCI/I(bI/IKaI_II/II/I
- 6a30BbIC METPUKH KAYECTBA, UCIOJIb3YEMBIE B 3a/1a4aX PEerpeccun

- 6a30BBIC METPUKH KaYeCTBA, UCIOJIb3YEMbIE B 33/1a4ax KIaCTepU3alluu

Pa3znen 9. Aucam6sm Mojeneli B MAIIMHHOM 00y4eHUH
Coneprkanue pazaena:

- OCHOBHasiA MOTHBalUA B HCIIOJIb30BaHHUN ancaMOieit MO,Z[GJIeﬁ;
- Random Forest

- Gradient Boosting

Pa3nen 10. HeiipoHHbIe ceTH: BBeieHHe
Coneprkanue pazaena:

- bazoBble NOHATUS HEUPOHHBIX CETEN

- IPUHIIAI OOPATHOTO PACIIPOCTPAHEHUS OITHOKH
- MalIuHEl bonbiMana

- aBTO’HKOAEphl, GAN

Pa3nen 11. HelipoHHble ceTH: CBEPTOYHbIE M PEKYPPEHTHbIE CeTH
Coneprxanue pasnaena:

- 0030p 6a30BBIX ATTEMEHTOB CBEPTOYHBIX HEHPOHHBIX CETEH

- 0030p 0a30BBIX ANEMEHTOB PEKYPPEHTHBIX HEHPOHHBIX CETEH

5. O06pa3oBaTesibHbIE TEXHOJIOTHH

[lepeueHp  WHPOPMANMOHHBIX  TEXHOJOTHHA,  WCIONB3YEeMBIX  TNPH  OCYHICCTBICHHUU
06pa30BaTeanoro nmponecca o JUCHUILUIMHE: TEXHOJIOTHUU CMCIIAHHOTO OGy‘IGHI/ISI.

B mpomecce oOyueHHsI TperonaraeTcsi MCIOIb30BaHUE 3JIEMEHTOB JEJOBBIX M POJIEBBIX HID,
MO3IOBOH mTypM g pCHICHUA CIOXKHBIX 3alda4, NPpUMCHCHHUC MAlIWMHHOI'O 06y‘-IeHI/I$I B THUIIMYHBIX
CITydasix MPaKTHKH, Pa300p MPaKTUIECKUX KEHCOB, JICKIMH MPUTIIAIICHHBIX TOKJIATYUKOB.

6. YueOHO-MeTOAHYeCKOe o0ecTiedeHHe CAMOCTOATEIbLHOM padoThl 00y4aroImXxcst

CamocrosTenbHas paboTa 00yJaroNnXcsi OpraHN30BaHa B BUJIC H3YUCHHS TEOPETUIECKOTO
MaTepuana, peleHus 3aa4 U TPaKTUIeCKOro MPUMEHEHHUS MOyYeHHBIX HABBIKOB VISl MAITUHHOTO
00y4eHUs U yrpaBiIeHUs OONBIIMMH JTaHHBIMU.

Memoouueckue ykazanus 051 00y4aOWUXCA NO 0CB0EHUIO OUCYUunIunbl « Mawunnoe ooyuenue »
HAX005IMCsl HA UHGOPMAYUOHHOM pecypce Kageopbl
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7. XapaKkTepucTHKA OIEHOYHBIX CPEeICTB /ISl TEeKYIIero KOHTPOJS YCIeBaeMOCTH W
NMPOMEKYTOYHO aTTecTAUH 00yYAIONINXCS 110 THCHHILTHHE

JIis TeKyImero KOHTPOJS YCIIEBAEMOCTH W IMPOMEKYTOYHOW AaTTEeCTallud OOYYaIOMIMXCS IO
JMCITUILTHE MCIIOJIb3YIOTCS TECThI, KOHTPOJIbHBIC PAOOTHI.

DK3aMeH MPOBOJUTCS B YCTHOM opme.

OHCHKa «KOMJIAUYHO» 8blCmMAeIAemcs cmy()enmy 6 cydae npaesuiibHoco omeenma Ha 361001{_)/, Ha
680Nnpocsl bunema u OONOJHUMENbHbIE 680Nnpocsl.

OHCHKa «XOPOULO» 6blCmaejisiemcs cmy()eﬂmy 6 clydae npasulbHoco omeema Ha Ha 3a()aqy, Ha
680Nnpocsl ounema..

O11eHKa «)Y0061emMEOPUMENbHO» BLLCIAGIAENICS CHYOCHNY 6 CIyYae NPASUIbHO20 OMEEMd Ha
3a0ayy.

OHCHKa «Hey()oefzemeopumeﬂbno» eblcmaensiemcs cmy()eﬂmy 6 OCMAJlbHblX C)YHAAX.

8. YueOHo-MeTOoAMUYECKOEe M HH(POPMALIMOHHOE 00ecTieYeHHe TN CIMITHHBI

OcHoBHas uTeparypa:

1. Ocunosg, I'.C. Meroasl nckycctBeHHoro unremwiekra / I'.C. OcunoB. - MockBa : @u3MaTiIuT,
2011. -

296 c. : un., cxem., Taba. - bubmmorp. B kH. - ISBN 978-5-9221-1323-6 ; To e [DneKTpOoHHBIHA
pecypc]. -

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

2. KpyruxoB, B. H. Anamu3 nanssix / B.H. Kpyrukos ; B.B. Memeukun .— Kemeposo :
Kemeposckuit

rocynapcTBeHHbll yHuBepeuret, 2014 .— 138 ¢. — ISBN 978-5-8353-1770-7 .—

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

JlononHUTEIBHAS TUTEPATYpA:

1.Bockobotinukos, IOpuii Eseenvesuu. Peepeccuonnwiii ananuz oannwvlx 8 nakeme Mathcad : yueo.

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

([ Vuebnuku ons 6y306. Cneyuanvruas tumepamypaj) .— .— ISBN 978-5-8114-1096-5 .—

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

Pecypcbl nH(OpMaIMOHHO-TETEKOMMYHUKAIMOHHOH ceTH «HTepHEeT»:
Cucrema »5SIEKTPOHHOM TMOAJEPKKH 00pa3oBaTenbHOTO rmporecca «Mol  yHUBEPCHUTET»
https://uni.ivanovo.ac.ru

[Ipodeccuonanpubie 6a3bl TaHHBIX U HH(POPMAITMOHHO-CIIPABOYHBIE CUCTEMBI:
ObC «YHuBepcuterckas 6ubnuorexa onnaiiH» www.biblioclub.ru
OnexrponHas 6ubmmoreka BI'Y http://lib.ivanovo.ac.ru

Onektponnsblit katajgor Hb UBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obOecnedeHue: omepanuoHHas cuctema Microsoft Windows, maker o¢HCHBIX
nporpamm Microsoft Office u(umm) LibreOffice, unatepuer-Opayzep Microsoft Edge u(umm) Yandex
Browser.

9. MaTepuajibHO-TeXHUYECKOE oDecriedeHne JUCIUNINHBI
VY4eOHbIE ayAUTOPUH:
- IS TIPOBENICHUS 3aHITHHA JIEKIIMOHHOTO THUIA C KOMILJIEKTOM CIEIHATU3UPOBAHHON yueOHOMH
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MeOeTn W TEeXHMYECKUMHU CpEICTBaMU OOYYCHHs, CIHYXKAIIUMHU JUIS TPEJOCTABICHUS ydeOHOU
uHpopMaIuu OOJIBIIION ayAUTOPHUH;

- Qs TPOBENEHMs] 3aHATUA CEMUHAPCKOTO THUIA, KOHCYJIbTAIMH, TEKYIIEro KOHTPOJS H
IPOMEKYTOUHOM aTTecTaluu ¢ KOMIUIEKTOM CHEIHAIM3UPOBAaHHON yueOHOM MeOenu U TeXHUYEeCKUMU
CpeAcTBaMU O0Y4YEHHUS;

[Tomerenne st caMOCTOSITEILHOM pPabOThI, OCHAIIEHHOE KOMIUJIEKTOM CIECIHAIU3UPOBAHHOM
yueOHOIl MeOenu, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOXKHOCTBIO MOJKIIOUEHHUS K ceTh «MHTepHeT» u
obecrieuenuem noctymna B SUOC.
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ABTOP(b1) padoyeii NporpaMMbl AUCHUILTUHBI: 00YeHM KA. UHPOPMAYUOHHBIX MEXHOIOSULL U
NPUKIAOHOU MamemMamuku, K.¢p.-m.H, ooyenm, Xawun C.H.

[Iporpamma paccMoTpeHa W yTBEpXKIeHAa Ha 3aceqaHud  Kadeapbl  @yHOaMeHmAalbHOU
Mamemamuxu

«1» centsi6ps 2022 r., mpoTokon Ne 1.

[Iporpamma oOHOBIIEHA

IPOTOKOJI 3aceanus Kadenpsl No OT « » 20__ T
CornacoBaHo:
PykoBoautens OIT /

(Toamucek)

[Iporpamma oOHOBIIEHA

IPOTOKOJI 3aceanus Kadenpsl No OT « » 20__ T
CormacoBaHo:
PykoBoautens OI1 /

(moamucek)

[Iporpamma ob6HOBICHA
MIPOTOKOJ 3acenanus kadeaps Ne 0T « » 20 T
CornacoBaHo:

Pyxosoautens OIT /

(moamucek)



