MUHHCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHIS POCCUMCKOU ®EJIEPALIN
(denepanbHoe rocyaapcTrBeHHoe 010KeTHOE 00pa3oBaTebHOE
yupeK/IeHne BbIcIero 00pazoBanus
«MypMaHCKHH APKTHYECKHI IOCyJaPCTBEHHbINH YHHBEPCUTET»

(®I'OY BO «<MAI'Y»)

PABOYASA NIPOI'PAMMA JUCHUIIJIMHBI (MOAY JISA)

b1.B.01.04 MeToabl MAIIMHHOIO 00Y4€eHHS

(Ha3BaHWE TUCIUTUIMHBI (MOYJISI) B COOTBETCTBUH C yUEOHBIM IIIAHOM)

OCHOBHOI npogdeccHoHAILHON 00pa3oBaTeIbLHON NPOrpaMMbl
M0 HANpPaBJIEHNIO MOATOTOBKH

01.03.02 IIpuknagHas MaTeMaTHKa U HHPOPMATHKA
HAMpPaBJEeHHOCTH YTNpPaBJieHHe JTaHHBIMH U MAIIIHHHOE 00y4yeHne

(koI M HAMMEHOBAaHKE HATIPABJICHHUS MOTOTOBKH
C YKa3aHHMEM HalpaBJIeHHOCTH (HAMMEHOBAHMS MAarHCTEPCKOM MPOrpaMMBl))

Bbuﬂuee06pa3OBaHne—-6aKanaBpnaT

YPOBEHb IPOQECCHOHATBLHOI0 00pa30BaHUs: BhICIIEE 00pa3oBaHue — OakalaBpHar / BeICIee 00pa30BaHUE —
CTIEIUAITUTET, MATHCTPaTypa / BhICIee 00pa30BaHKe — IMOATOTOBKA KapOB BhICIICH KBaMHUKAIN

O0akajaBp

KBaTH(PUKAITHS

oYyHas

thopma o0ydeHHS

2021

rox Habopa

CocraBurenb(un): YTBepkIeHO Ha 3acefaHuy Kadenpol
MaTeMaTHKH, GU3UKN 1 WHPOPMAIIMOHHBIX

JlazapeBa Upuna MuxaiiinoBHa, TEXHONIOTHH (paKyIbTeTa

JOLIeHT, K.(.-M.H., MaTEeMaTU4YeCKUX U €CTECTBEHHBIX HayK

3aB. kadpenpoit MOuUT (mporokon Ne 07 or 12.04.2021)

IMepeyTBepkICHO Ha 3aceaHuy Kadeapbl
MaTeMaTuKH, GU3UKU U HH(YOPMAIIHOHHBIX
TEXHOJIOTHi (haKymbTeTa

MaTeMaTHYECKUX U €CTECTBEHHBIX HAyK
(mporokon Ne 09 or 02.07.2021)

3aB. kadeapoii Jlazapesa 11.M.
IOIINCH d.N1.0.




1. IIEJIb OCBOEHHUS JUCHUTIIMHBI (MOLYJIST).

Lens — ¢opmMupoBaHHe NOHUMAHHMS COBPEMEHHBIX MOJXOJOB K CTaTUCTHYECKOW 00paboTke
TAHHBIX U MOCTPOSHHIO MOJIeNel B MaminHHOM o0ydenun (MO).

2. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUS JUCHUIIJIMHBI (MOAYJIA)

B pesynbraTe 0CBOCHHUS AUCHUIUTUHBI (MOYs) GOPMUPYIOTCS CIIEAYIONINE KOMIIETCHIIUN:
[lepeyeHp MIaHUPYEMBIX pE3YJIbTATOB OOYYEHHs IO JUCUUIUIMHE (MOMYJI0), COOTHECEHHBIX C
VHJIMKATOPaMH JOCTHKECHMS] KOMIIETEHIMI

KoMmnerenunus HNuauxaropsl PesyabTaTsl 00yueHus

KOMIIeTEeHIM I

IK-1: ciocoben [IK-1.1 [Nonumaer 3uams:

co0uparh, COZIEPKATENBHYIO — OCHOBHBIE  CHOCOOBI  MOJy4EHHS U

o0OpabartbIBaTh U MIOCTAaHOBKY 3a/J1a41 00paboTku uHMOpPMAIMH, HEOOXOIUMOM

MHTEPIIPETUPOBATH I1K-1.2 YMmeer rpaMOTHO JUIs IpO(ECCUOHATIBHOM IS TENIbHOCTH;

JaHHBIC COBPEMCHHBIX OT6I/IpaTB 3HAYUMBIC — OCHOBHLIE ITapagurMbl MalTMHHOT'O

Hay4YHBIX JTaHHEIC 06yquH;[;

HCCIIEI0BAHUI, IIK-1.3 Ymeer —  MOJIENH ¥ METO/IbI MAITMHHOTO 00y4eH s

HE0OX0IUMBIE JIs MIPE/ICTaBIATh PE3YJIbTAThI C yduTeNneM u 6e3 yUUTens;

(hopMHpOBaHUS CBOEH J1eATENBHOCTH C —  MeTOJIbl OIIEHKH Ka4eCTBa MO Ieei

BBIBOJIOB 11O Y4€TOM YPOBHS ayAUTOPHUH MAIIMHHOTO 00yYeHNs

COOTBETCTBYIOILIUM [IK-2.1 ®opmynupyer

MIPUKIIaTHBIM 3a]1a4¥ B PAMKax MPOEKTA U [y, o0

HCCIEN0BaHUAM OTIpeIeNIsieT OKUAaeMbIe _

IIK-2: ciocoGeH
paboTath B COCTaBe

pe3ynbTaThl
T1K-2.2 ObGecnieunBaer

NPUMEHSTh METO/IbI MAITHHHOTO
o0Oy4eHHs ISl petIeHns 3a1a4d
KJIaCCU(HUKAIIUU U PErPECCUH;

Hay4YHO- MOJYJIbHOCTD BBIITIOJTHCHHUS .
— OLIEHUBATbh KaYeCTBO MOJEIEN
WCCIICIOBATEIILCKOTO U | 33]]a4d C YYETOM )
MaITUHHOTO 00Y4eHHS,
MIPOU3BOJICTBEHHOTO MMEIOIIUXCS PECYPCOB

KOJIJICKTHBA U pC€IlIaThb

T1IK-2.3 OGecieunBaer

00pabaThIBaTh U aHATM3UPOBATH
pEe3yIbTaThl IKCIIEPUMEHTA, IIPOBOIUTH

3a/1aun M0JIb30BaTEIbCKYIO
. pacueTsl M0 3KCIEPUMEHTAIBHBIM TaHHBIM
npodeccruoHaIbHON MIPUBJIEKATEIbHOCTD
C UCMOJIb30BaHUEM KOMITbIOTEPHBIX
NesITeNIbHOCTH CO3/1aBaeMOro
IpPOrpaMm
IIK-3: Criocoben k MPOTPAMMHOTO MPOJIYKTa
Braoemy:
pazpaboTke u [1K-3.1 Pa3pabaTsiBaeT
— HaBBIKOM UCCIIEJIOBAHUS u
MIPUMEHEHUIO QITOPUTM pPELICHHS AOBa]
N MOJIETTUPOBaHUS PEIMETHON 00IacTH;
QITOPUTMUYECKUX U MOCTaBIIEHHOMW 3a/1auu 9
IPOrPAMMHBIX BBIGPAHHBIM METOZIOM — BJaJETh TEPMUHOJIOTHEN MAIIMHHOTO

pelieHuii B 061acTu
CUCTEMHOTO U

[1K-3.2 Beibupaer u
000CHOBBIBAET BBHIOOD

00yJeHwUS,
BJIQJICTh MHCTPYMEHTAILHBIMU
CPEICTBaMHU JJIsl IOCTPOCHHUS MOJICIICH

IIPUKIIAJHOTO SI3BIKOBOM Cpeibl
POrPaMMHOTO T1K-3.3 Ucnonbsyer MAaIIMHHOTO OOY4EHUs C yUUTeleM;
obecrnieueHus COBPEMEHHYIO SI3bIKOBYIO — HaBBIKaMH pabOTHI ¢ HanboICe

Cpeny Uil peaiu3aliu
CJIOKHBIX aJITOPUTMOB
[1IK-3.4 Pemaer 3agauy
TECTUPOBAHUSA
MPOTrpaMMHOTO MPOJIYKTa

pacnpoCTpaHeHHBIMU MTPHUKJIATHBIMH
HaKeTaMH ISl MaTeMaTHIECKON
00paboOTKU JaHHBIX;

OCHOBHBIMH METOJaMH, CIIOCO0aMU U
CpE/ICTBaMU TIOJTy4eHUs], XpaHESHUS,
nepepaboTK HHPOPMALIUU

3. YKA3AHHUE MECTA AN CHUIIJIINHBI CTPYKTYPE
OBPA3OBATEJIbLHOM PO PAMMBI.

JucuumnuHa «MeToapl MAaIIMHHOTO OOYUYeHUs» OTHOCUTCS K 9acTd, GOPMHUpPYEeMOil ydaCTHUKaAMH
oOpazoBatenbHbix oTHomIeHui (51.B.01.04) mo nampaBnenuro moarotoBku 01.03.02 Ipuxnamgnas
MaTeMaTHKka W WHGPOpMATUKa, HAIMpPaBICHHOCTh (Mpodwib) YmpaBlieHHWE NaHHBIMA M MAIIMHHOE

oOyueHwue.

(MOJVJS) B



4. OBPBEM JUCHUIIJIMHBI (MOAYJISA) B BAYHETHBIX E/IMHUIAX C YKA3AHUEM
KOJHUYECTBA AKAJJEMHUYECKHUX nJjaim ACTPOHOMMYECKHUX YACOB,
BBIAEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYUYAIOUIUXCA C
NPEIIOJIABATEJIEM o BUJAM YYEBHBIX 3AHATHN) " HA
CAMOCTOSTEJBHYIO PABOTY OBYYAIOIIUXCHA.

OO0mast TpynoeMKOCTh JUCHUIUIMHBI (MOIYJIs) COCTAaBIsAeT 5 3aueTHbie eaunauibl win 180 daca
(u3 pacuera 1 3E = 36 vacoB).
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WuTepaktuBHas Qopma peanusyercss B BUJE MPOOJIEMHBIX JEKIUI U MPOEKTHOM IEsTeNbHOCTU IO
T€MaM JHUCUMIUINHBIL.
[IpakTndeckas NOAroTOBKA pealnu3yeTcsl B BUJE J1JaOOPATOPHBIX paloT.

5. COAEP) KAHUE JUCHHUIIJIMHBI (MOAYJISA), CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JEJIAM) C YKA3BAHMEM OTBEJEHHOI'O HA HHX KOJ/IMYECTBA
AKAJEMHUYECKUX HWJ/IM ACTPOHOMMYECKHX YACOB U BH/JAOB YYEBHbBIX

3AHSITHI.
KonrakTHas W3 Hux B
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Pa3nen 1. MeToabl 1 HHCTPYMEHTBI AHAJIN3a IaHHBIX
1. OCHOBHBIE TTIOHATHUSA U 4 i i 4 2 i 11
0003HaUYEHUS.
2. 00630p OMOIMOTEK IS
00pabOTKH U BU3YyaTU3aAIUH 4 - 8 12 2 4 14
JTAHHBIX.
. ajada HBIIIEHUS
3. | Sanata yMeriie 4| - 8| 12| 2 4 | 14
pa3MepHOCTH
Paznen 2. AropuTMbl MAIIMHHOTO 00yY4YeHHS
3amava perpeccum. 4 - 10 14 2 4 14
5. 3anaya KJacTepHU3alui. 4 . 10 14 2 6 14
6. 3amava kinaccuuKaIluu. 6 . 10 16 4 6 14
DK3amMeH 27




Ne Konrakrnas b % v W13 Hux B REE: g 2 E
/i pabota = E MHTEPaKTHBHOH |5 2 49 E i
RS dopme SR

UTOIO: | 26 | - [46 | 72 14 | 24 81 | 27

Conepxxanue TMCUMILIUHBI (MOIYJIs1)

Tema 1. OcHOBHbIE NOHATHS H 0003HAYEHUS.

[TocTaHOBKM ¥ TPUKIAIHBIC MPUMEPHI 3a7ad MAalIMHHOTO O0y4eHUs (OOy4YeHHE C YYHTEJeM,
oOyuenue Oe3 yuutens, oOyueHue c moakperieHueMm). Kiaccuduramuss mojeneld ¥ METOIIOB
MAaITMHHOTO 00yUYeHUSI.

Tema 2. O630p 6ubIHOTEK /151 00PAOOTKH M BU3YaTU3aLMU JAHHBIX.

OcHoBbl s3p1ka Python, 0030p momynsipHbIX OHOMHMOTEK Uit OOpaOOTKM M BU3YaJH3alHH
na"HbIX: Numpy, pandas, Pyplot. Bo3amoxHocTu, npenocrasisiemble Azure ML Studio.

Tema 3. 3ajaua yMeHbLIEHUS PA3MEPHOCTH.

Merto ri1aBHBIX KOMIIOHEHT. [TOMCK acconMaTHBHBIX PaBHUIIL.

Tema 4. 3agaua perpeccun.

JIuneitnas perpeccus. OnieHka napameTpoB MoJenu. [locTpoeHne oBEpUTETbHBIX HHTEPBAJIOB.
[TpoBepka runore3. MHoromepHas nauHelHas perpeccusd. Ouenka moaenu. [lonmHomuansHas
perpeccusi.

Tema 5. 3agaua kinacrepuzanum.

Meton K-cpemnux, mepapxmueckas KiIacTepu3anus W JICHAPOrpaMMbl. AHCaMOIIEBbIE METO/IBI.
borrunr. bByctunr.

Tema 6. 3agaua knaccupuranum.

HauBnbiii baifecoBcknii knaccuduxarop. Meton k Ommxkaiimmx coceneid. Jlorucrtuueckas
perpeccus. MeTon ONOPHBIX BEKTOPOB. JlepeBbsi MNPUHATHS PEIICHUH. ODHTPONUS U TPUPOCT
nHpopmanuu. Heomnpenenennocte Jxkuan. MuorokinaccoBas kinaccupukarnus. OOydeHue ¢
noakperieareM. Anroputm Q-Learning.

6. MIEPEYEHh YYEBHO-METOJIMYECKOTO OBECIIEYEHMS, HEOBXOIMMOTO JIJISI
OCBOEHHUS M CHUATIIAHBI (MOYJIST).

OcHoBHas1 iuTEparypa:

1. Ananu3 JaHHBIX : YYeOHHMK I akajaemudeckoro OakanmaBpuarta / B. C. MxurtapsH [u ap.]; mon
penakuuenr B. C. Mxurapsina. — Mocksa : M3narensctBo FOpaiit, 2018. — 490 ¢. — (bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-534-00616-2. — Tekct : anekrponnsiii / OBC IOpaiit
[caiir]. — URL.: https://urait.ru/bcode/412967

2. Mupkus, b. I'. BBegenue B aHanu3 AaHHBIX : yueOHUK U mpakTtukyM / b. I'. Mupkun. — Mocksa :
WznatensctBo FOpaiit, 2018. — 174 c. — (ABTopckuii yueOnuk). — ISBN 978-5-9916-5009-0. —
Tekcr : anextponnsiii / DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/413060

3. UybykoBa, M.A. Data Mining : yueOHnoe mocobue : [16+] / U.A. UyOykoBa. — 2-e¢ u3[., UCIp. —
MockBa : MWurepuer-Yuuepcurer Wudpopmaunonnusix Texuonoruit (MHTYUT) : bunowm.
Jlaboparopus 3Hanuii, 2008. — 383 c. — (OcHOBBl HH(POPMALMOHHBIX TEXHOJOTUI). — Pexum
nocryna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=233055. — ISBN
978-5-94774-819-2. — TeKcCT : 3NEKTPOHHBIH.

Jlono/JIHUTeIbHAS JINTEpaTypa:

1. Karan, E.C. IlpukiagHoil cCTaTUCTHYECKUM aHAIN3 JaHHBIX : yueOHoe nocodue : [16+] / E.C. Karan ;
KemepoBckuil rocynapctBeHHblli yHuBepcuteT. — KemepoBo : KemepoBckuil rocynapcTBeHHbIH
yauBepcuretr, 2018. — 235 c. : wn, Tabn. — PexuMm JocTyna: MO MOANHUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=573550. — bubmuorp.: c. 184-186. — ISBN
978-5-8353-2413-2. — TeKCT : 3NEKTPOHHBIH.

2. Kemnexep, JI. Hayka o mannbix: 6a3oBeiii kype : [16+] / . Kennexep, b. Tupnu ; nHayd. pem. 3.
Mawmenpspos ; nep. ¢ anri. M. benoronosckoro. — Mocksa : Anbnuna [labmumep, 2020. — 224 c. :
CXEM., TabII. — Pexum J0CTyma: o TIOJIITUCKE. —


https://urait.ru/bcode/412967
https://urait.ru/bcode/413060
https://biblioclub.ru/index.php?page=book&id=233055
https://biblioclub.ru/index.php?page=book&id=573550

3.

URL: https://biblioclub.ru/index.php?page=book&id=598235. — ISBN 978-5-9614-3170-4. — Tekct
: DJIEKTPOHHBI.

[Tapdenos, 1O. I1. TlocTpensunoHHBIE XpaHUIUINA JAHHBIX : yueOHOe mocobue s By3os / 1O. IL.
[Mapdenos. — M. : U3natensctBo KOpaiit, 2018. — 121 ¢. — (Cepust : Yuuepcutetsl Poccun). —
ISBN 978-5-534-03408-0. — Pexum moctyna : www.biblio-online.ru/book/628DAC6C-ECBF-
45B3-BD23-F6B57148D18F.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUIIJIMHBI MOAYJISA).
B 00pazoBarenbHOM MpOIecce UCIOIb3YHOTCS:

yueOHbIe ayIUTOPHH Ui TPOBENCHHUS YUeOHBIX 3aHSATHH, OCHAIICHHBIE OOOpYAOBaHUEM U
TEXHUYECKUMHU CpeJCTBaMU OOydeHms: ydeOHast mebenb, [IK, obopynoBaHme i NeMOHCTpaIUH
IIpe3eHTalNH, HarJIsHbIe TOCoOus;

MIOMEILEHUsT JUISI CaMOCTOSITEJIbHOM  paboThl, OCHAIIEHHbIE KOMIBIOTEPHOH TEXHUKOM C
BO3MOXHOCTBIO TOJKIIOUeHHUS K ceTh «MHTepHeT» u olecrneueHueM J0CTyna B 3JIEKTPOHHYIO
nH(popManMoHHO-00pa3oBaTeIbHy0 cpeny MATY.

7.1 NIEPEYEHb JIMOHEH3UMOHHOI'O U CBOBOJHO PACIHPOCTPAHSAEMOI'O

IMPOI'PAMMHOTI'O OBECIIEYEHUA:

JIMIeH3MOHHOEe MPOrpaMMHOe obecrieyeHne:

Omnepanuonnas cucrema: MS Windows Bepcuu 7 u BIIIIE;

[TporpammHubIe cpencTBa, Bxoasmue B coctaB oducHoro makera: MS Office (Word, Excel, Access,
Publisher, PowerPoint);

IMporpammusie obecnieuenne: MS OfficeVisio, MS ACCESS, MS SQL SERVER 2008, Visual
Studio 2010.

CB0001HO pacnipocTpaHsieMoe MPorpaMMHoOe odecrevyeHme:

[Iporpammusie obecrieuenue: MongoDB.

ITporpammel st mpocmoTpa gokymentos: Abobe Acrobar Reader, DJVU Reader;
Cpena JIOTH4ecKoro MPOSKTHPOBAHUS CTPYKTYPBI 0a3bl JaHHBIX Erwin;

Bpayszep: Google Chrome;

Apxwuarop: 7Zip.

7.2 QJIEKTPOHHO-BUBJIMOTEYHbBIE CUCTEMMBbI:

OBC «M3parenbctBo JlaHp» [DneKTpOHHBIN pecypc]: anmekTpoHHas Ooubnuoreunas cucrema / OO0
«M3nparenscrBo Jlanby. — Pexxum noctyma: https://e.lanbook.com/;

DBC «DnekTpoHHas 6ubanmoreunas cucrema FOPAWT» [DiaekTpoHHBII pecypc]: 3NEKTPOHHAs
oubmuoreuynas cucrema / OOO «DIEKTPOHHOE H3/IATEILCTBO FOPANT». — Pexum JoCTyma:
https://biblio-online.ru/;

OBC «YHuBepcutTeTckas Oubnuoreka OHIAH» [DIEKTPOHHBIM  pecypc]:  AIEKTPOHHO-
MEePUOJUYECKOe H3/aHUe; MPOTPAMMHBIA KOMIUIEKC JUIs OpraHu3allid OHJIAMH-IOCTyHma K
nuneH3noHHbM MaTepuaiam / OO0 «HekcMenuna». — Pexxum noctyma: https://biblioclub.ru/

7.3 COBPEMEHHBIE TIPO®ECCHUOHAJIBHBIE BA3bI IAHHBIX:

WNudopmannonno-ananurudeckas cucrema SCIENCE INDEX

OnexkTpoHHas 0a3a JaHHBIX Scopus
Bba3el mansaeix kommannu CLARIVATE ANALYTICS

7.4. AHOOPMALIMOHHBIE CITPABOYHBIE CUCTEMBI:

8
1

CnpaBouHo-nipaBoBas nHpopMarmonHas cuctema Koncynprant [Tmtoc http://www.consultant.ru/
OO0 «CoBpeMeHHBIE MeIMa TEXHOJIOTHU B 00pa30BaHuu U KyibType». http://www.informio.ru/

. AHBIE CBEJEHUSA U MATEPUAJIBI HA YCMOTPEHUE BEJAYIIEN KA®EPBHI.
. http://www.machinelearning.ru/ - IIpodeccrnonanbHbIil THPOPMAITHOHHO-aHATUTUIECKHUI pecypc,

MOCBSIICHHBIN MAIMHHOMY O0y4YeHHIO, paCIIO3HABAHUIO 00PAa30B M MHTEIUIEKTYaIbHOMY aHAIIU3Y
JAHHBIX


https://biblioclub.ru/index.php?page=book&id=598235
http://www.biblio-online.ru/book/628DAC6C-ECBF-45B3-BD23-F6B57148D18F
http://www.biblio-online.ru/book/628DAC6C-ECBF-45B3-BD23-F6B57148D18F
https://e.lanbook.com/
https://biblio-online.ru/
https://biblioclub.ru/

2. onnaitn kypc: https://openedu.ru/course/ITMOUniversity/ MLDATAN/

9. OBECIIEYEHHUE OBPA30BAHUA AJI5 JIUIL C OB3.

I[HH O6eCHe‘IeHI/I5I 06pa30BaHI/ISI HHBAJIMAOB MW JIMI C OrpaHUYCHHBIMU BO3MOKHOCTAMH 3J0POBbLS
pcamm3anus JUCHUILIMHBI MOKCT OCYHICCTBJIATHCA B aJallTUPOBAHHOM BHUAC, C YUCTOM CHCL[I/I(bI/IKI/I
OCBOCHHUSA N JUJAKTHYCCKUX Tpe6OBaHI/If/’I, HUCX0dd M3 MHAUBHUAYAJIbHBIX BO3MOKHOCTEH U IIO JIMYHOMY
3asIBJICHUIO 00YJarOIIerocs.



