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Ne n/m OTuecTEO CTeleHb, YYeHoe JoaxHOCTH Honpazaenenue
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AJeKkcaHapoBUY ¢usnKo- X KOMIIBIOTEPHBIX
MAaTEMATUYCCKUX TCXHOJ’IOFI/Iﬁ
HayK, 0e3
YYEHOTO 3BaHHS
2 Co3bikuH AHApen KaHaugaT JIOLIEHT Kadenpa
Bragumuposug TEXHUYECKHX UH)OPMAITMOHHBIX
HayK, HET TEXHOJIOTHI U CUCTEM
yIpaBIeHUsS
CoraacoBano:

VYupasieHue o0pa3oBaTeIbHbIX IPOrpaMm

P.X. Tokapesa




1. OBIIAA XAPAKTEPUCTHUKA MOIYJISAA YueOHO-IPOM3BOACTBEHHBIN IPOEKT

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

MOIIyJ'IL COCTOUT M3 OJHOMMEHHOM AUCHUILIMHBL. [lo3Boiser C(I)OpMI/IpOBaTL Y CTYACHTOB HAaBbLIKU

HpOCKTHOfI ACATCIIBHOCTHU

BBIIIOJIHATE aHaJIn3 HpO6HeMLI MMOCTAHOBKY LI BLI60p CpeacTB €€

JOCTHIKEHHSI TTOUCK U 00paboTKy MH(POPMALINK, €€ aHAJIU3 U CUHTE3 OLIEHKY MOJyYCHHBIX PE3yJIbTaTOB U
BBIBOJIOB. llenbro M3yueHus MOIyJId sBJISETCS NIOHUMAHUE U NPUMEHEHHE CTYACHTaMU KOMIICTCHLIMM,
NPUOOPETEHHBIX MPH U3YUYEHUH Pa3IMYHBIX TPEIMETOB

1.2. CTpykTypa u 060beM MOAYJIA

Tabmumna 1
O0beM AUCUUIIHH MOTYJIS
Ne 1 BCEro MOayJisl B 3a4€THBIX
Hepeqem, AUCHUILIAH MOAYJIA B MMOCJI€I0BATCJIbHOCTH UX OCBOCHUSA
n/u e IMHHLAX
1 VY4eOHO-IPOU3BOICTBEHHBIN MPOEKT 6
HUTOI'O no monynto: 6

1.3.11ocienoBaTe ILHOCTH OCBOEHHMSI MOYJIA B 00pa30BaTeJIbHOM NporpaMmme

IIpepexBU3UTHI MOAYJIs 1. OcHoBanust ”HGOPMATUKHU U

MPOrPaMMHUPOBAHUS
IMocTpeKkBU3UTHI M KOPEKBU3HUTHI 1. TIpou3BOACTBEHHBIN MPOEKT
MOYJIsl

1.4. PacnipenejieHue KoOMIeTEeHUIM M

o0y4eHHs1 (MHIMKATOPHI) 110 MOAYJIIO

N0 AWCUMIUIMHAM MOAYJs, IUIAHMpYeMble Pe3yJabTAThl

HUCCIIEIOBATEILCKON U
MPUKJIaTHON
JIeITEeIbHOCTH 0a30BbIE
3HAHHUSA MaTEMaTHYECKUX U
€CTECTBEHHBIX HayK,
COBPEMEHHOTO

MaTeMaTUu4CCKOro

Tabnuma 2
Ilepeyennb
Konx u HauMeHoBaHue I[lnanupyemMble pe3y/ibTaThbl 00y4eHUsI
JTUCIUTLIIINH
KOMIIeTeHIIMU (MHAUKATOPHI)
MOYJIsl
1 2 3
VYy4eOHo- [1K-1 - CniocoGen V-2 - O00CHOBBIBaTH BHIOOP METOIOB
MPOU3BOACTBEHH | IEMOHCTPUPOBATH U pELIEHMs], aITOPUTMOB, SI3bIKOB
BIN TIPOEKT MPUMEHSTh B HAY4YHO- MPOrPAMMHUPOBAHUS U TEXHOJIOTUHU IS

pelIeHus 3a/1a4 B COOCTBEHHON Hay4YHO-
HCCIIEIOBATENIbCKOM AeITeTbHOCTH

I1-2 - ®opmynnpoBaTh LIEIU U NpeaJiaraTh
IIyTH UX JOCTUKECHMS B PEILICHUH CTaHIAPTHBIX




ammapara, COBpeMEHHBIX
SI3BIKOB
IPOTPaMMHPOBAHUS
MH(POPMALMOHHBIX
TEXHOJIOT U

(MaremaTuka u
KOMIIbIOTEPHbIE HAYKH)

3a71a4 B 00JIaCTA MATEMATUKU U
KOMIIBIOTEPHBIX HAYK

-2 - IIposABisTE yMEHHE YUUTHCS, yIIOPCTBO,
aQHAIUTUYECKUE YMEHUS

ITIK-1 - CrtocoOHOCTH
JIEMOHCTPHUPOBATH
0a30BbI€ 3HAHMS
MaTeMaTHYECKUX U
€CTECTBCHHBIX HayK,
MIPOrPaMMHUPOBAHUS U
WH(pOPMAITMOHHBIX
TEXHOJIOT Uit

(MaremaTuieckoe
o0ecrnevyeHue u
aIMUHHCTPUPOBAHHUE
UH(POPMALMOHHBIX
CHCTEM)

VY-2 - O6G0CHOBBIBATH BHIOOP METOJIOB
pENICHHUS, aJITOPUTMOB, SI3BIKOB
MIPOrPaMMHUPOBAHUS U TEXHOJIOTHH JISI
pelIeHus 3a/1a49 B COOCTBEHHON HAy4YHO-
HCCIIEI0OBATENLCKOM IEITENHLHOCTH

[1-2 - ®opmynupoBaTh 1IeNU U NpeaiaraTh
MyTH UX TOCTHXKEHUS B PELICHUH CTaHIApTHBIX
3a/1a4 B 00JIaCTH MaTeMaTUKU U
KOMITBIOTEPHBIX HAYK

-2 - [IposBIATH yMEHHUE YUUTHCS, YIIOPCTBO,
AHAJIMTUYECKUE YMEHUS

IIK-2 - Crnocoben
MaTeMaTHYECKU
KOPPEKTHO CTaBHTh
€CTECTBCHHOHAYYHbBIC
3a/1auu, o0padaThIBaTh
HAYYHYIO HHPOPMAIIUIO 1
pe3yIbTATHI
HCCIIEJOBaHUM,
OTIpEeCIISATh
3aKOHOMEPHOCTH
MpeIMETHOM 00IacTH

(MaremaTuka u
KOMIIbIOTEPHbIE HAYKH)

3-1 - ChopmynupoBaTh MaTeMaTHIECKH
KOPPEKTHYIO TOCTaHOBKY 3aJauu

I1K-5 - Cnoco6HOCTh
cobupatb, 00pabaThIBaTh
Y UHTEPIIPETUPOBATh
JTaHHBIE COBPEMEHHBIX
HAyYHBIX UCCIICJIOBAHUIA,
HEOOXOTUMBIC IS
(hopMUPOBaHUS BBEIBOJIOB
0 COOTBETCTBYIOITUM
HAyYHBIM HCCIICIOBAHUSM

(MaremaTuveckoe
obecrmeyeHue "
aJIMHUHHCTPUPOBAHHUE

3-1 - ChopmyarpoBaTh MaTEMaTHUECKU
KOPPEKTHYIO IIOCTaHOBKY 3aJauu




HH(OPMAITUOHHBIX
CHCTEM)

1.5. ®opma odyueHnus
OOyueHne 1o JUCIUIIMHAM MOJTYJIsl MOYKET OCYILIECTBIISATHCS B OYHOM (hopMax.




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

Y4eOHO-TPON3BOACTBEHHBIN NMPOEKT

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne i/m | Pamunus Umsa OTuecTBo Yuenas creret, HoHocTh Hoxpasaenerne
Y4YeHOe 3BaHHue
1 KomeneB AHTOH KaHAuJaT (PU3HUKO- Jouent BBICOKOIIPOU3BOH
AnexcaHapoBuy MaTeMaTHYECKHUX TEIbHBIX
HayK, 0€3 y4eHOTO KOMITBIOTEPHBIX
3BAHUSA TEXHOJIOTUH
2 CosbikuH AHApen KaHaugaT JIOLICHT Kadenpa
Bnagumuposuu TEXHUYECKUX HAYK, MH(GOPMaIMOHHBIX
HET TEXHOJIOTHH U
CUCTEM
yIpaBiIeHUs

PexomeHngoBaHo y‘lQﬁHO-MeTOI[I/I‘-IeCKI/IM COBETOM MHCTUTYTaA EctecTBeHHBIX HAayK U MaTEMAaTUuKA

ITporoxon Ne 2 or 13.04.2022 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e KomesieB AHTOH AJieKcaHAPOBUY, /{o1eHT, BLICOKONIPOM3BOAUTEIbHbIX KOMIIBIOTEPHBIX
TeXHOJIOT i

e Co3biknH Anapeii Baagumuposudy, nouent, Kapenpa nngopmManuoHHBIX TEXHOJIOTHI H
CHCTEM YNPABJICHUS

1.1. Texnonornu peanu3anuu, HCMOJb3yeMble IPH U3YYEHUH JMCIHUILIMHBI MOLYJIsI

- TpamunuonHas (penpoayKTHUBHAs ) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepennnupoBanHoe) o0yueHne
o ba3oBslil ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380AAem NOAYYUMb VNPOUEHHOe, HO 6epHOe U NOJHOe

npeocmasierue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTneMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 00yueHust OO0JAHCHO o0becneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYU U NO3601UM
06yuarOuemycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCHU U OMBEMCMEEHHOCMU GbINOIHIAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozcawaem 06a306blil YpOBeHb KAK NO COOEPICAHUI0, MAK U NO 21ybuHe npopabomxu
Mamepuana OUCYUNIUHbl. Mo npoUcXo0Um 3a cuem KIo4eHUss OONOIHUMENbHOU unpopmayuu. JJannbvlii ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 PAMKaX Kypcad U CMENCHbIX KyPco8 ROCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPozpammbl
Oeticmeuil. Ocsoerue OaHHO20 YPOBHS Pe3VIbMamoe 00yueHUs NO380AUM 00YHaArOUWeMyCsl NOGLICUMb YPOBEHb CAMOCHOSMENbHOCIU
U OMEEemMCmMEEeHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs. SHAHUU U YMEeHUL.

1.2. Copep:xkanue JUCHUNIMHBI

Tabmuua 1.1

Kona
Pasnen, Tema
pasneJia, JUCHUILTMHBI® Conep:xanue

TEeMBI

BBenenue B aHaiIu3 NaHHBIX. AHAIN3 JAHHBIX B Pa3IMYHBIX
BBenenue B mpoeKkTHYIO npuKIagHbIX 00macTsax. OCHOBHBIC ONpeeeHNs. DTalbl aHaIn3a
1 JeSITEBHOCTD B 00J1aCTH naHHbIX. [TpuMepsl NpuKIagHBIX 3a70a4 U UX THITBL:

0ONBIINX TAaHHBIX KJaccu(UKaLMs, perpeccusi, paHKUpOBaHKe, KIacTepH3anus,
IIOUCK CTPYKTYPHI B IaHHBIX.

Jluneitnas anreOpa v aHaIu3 JaHHBIX. JIMHEHHBIE TPOCTpaHCTBRa,
UX IPUMEPHI @ aHAIN3E AaHHBIX (IPU3HAKH B KPEJUTOM CKOPHUHTE,
BEKTOpHBIE ITpeCcTaBIeHUs TeKcToB). KoueapHocTh 1 TnHeHas

He3aBUCUMOCTb. CKasipHOE MMPOU3BENEHUE, KOCUHYC YIJIa,
IIpUMEPHI X NpUMeHeHUsl. MaTtemMaTnieckuil aHann3 ¥ aHaJIn3
JaHHBIX (Ha mpuMepe

MaTeMmarnueckie oosekTs | NapHO# nuHeinol perpeccun u MHK). Teopus BeposTHOCTEH 1M

METOIBI aHanu3 naHHbIX. CoyyaliHble BeTMYUHEL JIUCKpETHBIE U
HENpephIBHBIC paclipeieieHus1, uX cBorcTBa. [Ipumepsl
pacnpeneneHnii U uX Ba)KHOCTb B aHAJIM3€ JIJAHHBIX: OMHOMHAIIBLHOE,
ITyaCCOHOBCKOE,

HOPMAaJIbHOE, SKCIIOHEHINAIBHOE. XapaKTEePUCTHKU
pacnpeeseHuil: cpeiHee, MeJuana, JUCIEPCHs, KBaHTHIIN.
IIpuMep ux UCHOJIB30BaHUS IPU F€HEPALUN TPU3HAKOB.
IlenTpanbHas npenenbHas Teopema.




Marematrdeckas CTaTUCTHKA W aHAIN3 JaHHBIX. OTleHnBaHNe
apaMeTpoB pacrpeeneHuid. MeTo MaKCUMaabHOTO
npasaonoaoous. [lpumep ucmonb30BaHMs: aHAIN3 TEKCTOB U
HaWBHbIN OaiiecoBCKUl Kinaccupukarop. JJoBepuTeNbHbIC
WHTEPBAJIBI U Oy TCTPIIIIINHT.

Oco0eHHOCTH OOJIBIINX

JAHHBIX

BBIOODPKH:

HenonnoTa 1 npoTUBOPEUMBOCTE JAHHBIX B peanbHocTU. Llymbl 1
BBIOPOCHI B JaHHBIX. MeTo bl IOMCKa BEIOpOCOB. [Ipomycku B
JaHHBIX, METO/BI X BoccTaHOBIIeHHs. HecOanancupoBaHHbie

po0IeMbl U MeTo 16 O0pHOEI. 3a7aua oTOOpa MPHU3HAKOB,
MPUMEpbI OJX0I0B

Opranuzarys NpoeKTHOM
JeSITeNbHOCTH

ITonsTre npoekTHOroO NpoaykrTa. OopMBI MPOEKTHOTO MPOAYKTA.
Oramnbl paboThI HAJl TPOCSKTOM, HX COJEp)KaHue. TeXHOIOTus
paboThl Ha/l NPOEKTHBIM MPOAYKTOM. KpuTepuu onieHKn
MIPOEKTHOr'O MPOAYKTA

IIpotyKTOBBIE IPOEKTHI HA
OCHOBE OOJIBIINX JAHHBIX

Br160op TeMbI poekTa U GOPMBI MPOSKTHOTO IPOIYKTA.
[TnanupoBanue paboThl Haj poekToM. COOp U cucTeMaTH3aIHS
Matepuana jJuig npoekra. Co3iaHue MPOSKTHOTO MPOYKTa.
[ToaroroBka k 3ammre

[IPOEKTa/TIPECTABICHUIO TIPOSKTHOTO POIYKTA.

1.3. HanpaBneHHe, BHUbI BOCITUTATEIIbHOM ACATCIIbBHOCTU U UCITOJIb3YCMbIC TCXHOJIOTINH

Tabmuma 1.2
Hanpasienn Bn
paBJICHHC . A . Texnonorus PesvILTaTEL
BOCITUTATENIBHON | BOCIMTATENBHON | poormoro e o KoMIeTeHIs 6)’
NEeITEIbHOCTU NEATENbHOCTU NeATENBHOCTH O0yYCHUA
[IK-1 - Ciocoben I1-2 -
JeMoHCcTpupoBaTh U | DopMynupoBaTh
MIPUMEHSITH B LIeJIM U MpeiiaraTh
Hay4HO- MyTH UX
HUCCIIEN0OBATENbCKON | TOCTH)KEHUS B
Texnomorus Y TIPUKJIaHON pelIeHnn
6 (dbopMupoBaHUS NEATEIHLHOCTH CTaHIApTHBIX
yeOHO-
y YBEPEHHOCTH U 0a30BbIE 3HAHUS 3a1a4 B o0Jract
HCCIIEIOBATEILCK
[Ipodeccuonansu TOTOBHOCTH K MaTeEMaTHYECKUX U MaTEMaTHUKU U
as1, Hay4HO- o
0€ BOCIIUTaHUE - Hay CaMOCTOSITEJIbHON | €CTECTBEHHBIX HAayK, | KOMIBIOTEPHBIX
HCCIIEN0BATEILCK .
yCHEITHOM COBPEMEHHOTO HayK
as
npodeccroHalbH | MAaTEMaTHYECKOTO
. -2 - [IposBnAaTh
Ol IeATeNbHOCTH | ammapara,
YMEHHUE YUHUThCH,
COBPEMEHHBIX
YIIOPCTBO,
SI3BIKOB
aHAJIUTUYECKHE
porpaMMHUPOBaHUS
YMEHHUS
1 TH()OPMAITMOHHBIX
TEXHOJIOTUHU

1.4. IIporpaMMa AUCHMIIIMHBI PEATIU3YETCS HA FOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .



2. YYEBHO-METOANYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHUE JUCIUIIJINHbI
Y4e0HO-IPON3BOACTBEHHBIN NMPOEKT

DJIeKTPOHHBIE pecypchbl (M31aHMS)

1. Heroton, P., P., CaBuna, M.; YmpaBiaenue npoekramu oT A 10 S : mpakTtuueckoe mocoOue.; AnbnuHa
[Tabnumep, Mocksa; 2016; https://biblioclub.ru/index.php?page=book&id=81655 (DnexTpoHHOE U3/1aHUE)

2. AspmiuH, B. M., Anpmnn, B. M., Unbuna, O. M.; Ynpasnenue npoektamu: GyHIaMEHTAIbHBIN KypC :
Y4EeOHUK.; H3parensckuit JIOM Bricmieit IIKOJIbI 9KOHOMUKH, Mockea; 2013;
https://biblioclub.ru/index.php?page=book&id=227270 (DnekTpoHHOE U3TaHUE)

IIpodeccnonanbubie 02361 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

Cuctema mammHHOTO 00y4denus scikit-learn - http://scikit-learn.org (pactpoctpansiercs GecriaTHO)

Matrepuansi aas jauy ¢ OB3

Bece kontent OBC mpencraBieH B Buzae (ailioB crenuanbHOro (opmara I BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM ISl IPOUYTEHUS C UCIIOJIb30BAHUEM DKPAHHOM Ty TIbI
Y HaCTPOUKOM KOHTPACTHOCTHU.

Ba3bl 1aHHBIX, ”THPOPMATMOHHO-CIPABOYHBIE H MOUCKOBBIE CHCTEMbI
bubmuorexa Yp®V lib.urfu.ru
UCI Concrete Compressive Strength Data Set -

https://archive.ics.uci.edu/ml/datasets/Concrete+Compressive+Strength
3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI
Y4e0HO-IPOU3BOACTBEHHBIN NMPOEKT

Caenennsi 00 OCHAIIEHHOCTH JUCHUILIMHBI CIENUATU3UPOBAHHBIM H J1a00PaTOPHBIM
000pyI0BaHHEM M IPOTPAMMHBIM O0ecriedeHueM

Tabmuma 3.1
No Buapl 3ansaruii OcHAaIIEHHOCTD CIIENHAIBHBIX Ilepe4yensb JTUIEH3HOHHOTO
n/n l'[OMe]]IeHHﬁ H l'lOMel[[eHPIfI AJs nporpaMmMHoOro o0ecneyeHnst
CaMOCTOATEIbHOIH PadoThI
1 JlaGopaTopHsbie MeGenb aytuTOpHas ¢ Office Professional 2003 Win32
3aHATHS KOJINYECTBOM pabOunX MECT B Russian CD-ROM
COOTBETCTBUU C KOJIUYECTBOM
Google Chrome
CTYyACHTOB

Cucrema MalIMHHOTO O0YYEHUS
scikit-learn - http://scikit-learn.org
Jocka aymuropHast (pacmipocTpaHnsieTcst OeCIIaTHO)

Pabouee mecto mpenogaBaTens

[Tepugepuiinoe ycTpoicTBO

[Tonkmntouenue k cetn MHTEpHET

2 Koncynpramuu MeGenb ayTuTOpHAas C Google Chrome
KOJINYECTBOM pabOuuX MECT B




COOTBETCTBUH C KOITUYECTBOM
CTYJICHTOB

Pabouee mecTo npenoaaBarens

ITogxmrouenue x cern HTEpHET

Cucrema MalIMHHOTO O0YYEHUS
scikit-learn - http://scikit-learn.org
(pacmpocTpansieTcsi 6€CIIaTHO)

Texyuuii koHTpoab U | Mebenb ayauTopHas ¢ Google Chrome
IIPOMEKYTOUHAs KOJINYECTBOM pabOuuX MECT B
aTTecTanus COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB
Pabouee mecto npemnogaBarens
[Tonkntouenue k cetu UaTEpHET
CamocrosrenbHas MeGenb aytuTOpHas ¢ Google Chrome

paboTa cTyIeHTOB

KOJINYECTBOM pabOUunX MECT B
COOTBETCTBHUH C KOJTUIECTBOM
CTYZCHTOB

[Tonkntouenue k cetu UaTEpHET

Cucrema MalIMHHOTO 00YYEHUS
scikit-learn - http://scikit-learn.org
(pacmpocTpansieTcsi 6€CIIaTHO)
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