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1. OBIIASA XAPAKTEPUCTUKA MOAYJSA Komisoreproe MojaempoBaHue

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

[enbro M3y4deHHs JUCIHUILTAH MOAYJIS SBIISETCS OBIAJCHUE CHCTEMOM 3HaHMIA: -O0O0LIUX MPUHIIUIIOB,
METOJIOB U MPOLEAYpP MAaTEMATHUYECKOTO U KOMITBIOTEPHOTO MOJIEIHPOBAHUS U ONTHMH3AIMM COCTaBa,
CTPYKTYpbI, TEXHOJOTMYECKUX H OKCIUIyaTallMOHHBIX CBONCTB MaTepuajoB M  TapaMeTpOB
TEXHOJIOTHYECKHUX MPOIECCOB MX MPOU3BOJCTBA U 00paOOTKU, -OpraHHU3AINH M MPOBEACHUS HAYYHBIX
HCCIICJIOBAaHUN Ha OCHOBE HCIIOJIb30BaHUS 3(()EKTUBHBIX METOJAOB MaTeMaTHYecKoil 00paboTku, -
METOJIOJIOTUM HAyYHOTO WCCIICIOBAHUS, TUIAHUPOBAHUS M OOPaOOTKU AKCIEPUMEHTAIbHBIX JaHHBIX. Y
00y4JaromuXcsi TOJDKHBI C(HOPMHUPOBATHCS MPAKTUICCKUE YMEHHUS IO PEIICHUI0 33/1ad MOJICIIUPOBAHHUS
HOBBIX MaTEpHUAJIOB U TEXHOJIOTHYECKUX MPOIECCOB METAJUTYPIHUECKOTO MPOU3BOICTBA U MEXaHUUECKOU
00paboTKH.

1.2. CTpykTypa u 00beM MOAYJIA

Tabmuna 1
O0BbeM TUCHUILITHH MOXYJIS
Ne " BCEro MOAYJIsl B 3a4€THBIX
Hepeqeﬂb AUCHUIIJINH MO}]yJ'lﬂ B MMOCJIEA0BATECJIbHOCTH UX OCBOCHUSA

n/n eIMHUIAX
1 Data-science 3
2 KommbroTepHOE MOICTUPOBAHNE MAaTEPHAIIOB U MTPOIIECCOB 6
HUTOI'O o monynto: 9

1.3.IToc1eqoBaTEILHOCTH OCBOEHHSI MOYJISl B 00pa30BaTe/bHON NMporpaMmme

IIpepexkBU3UTHI MOAYJIS He npenycmotpensl
IHocTpeKBU3UTHI U KOPEKBU3UTHI He npeagycmotpensl
MOIYJIs

1.4. PacnipeejieHe KOMIETEHUMI MO JHCUMIUIMHAM MOIYJs, INIAHMPYeMble pPe3yJbTaThl
o0y4eHHs1 (MHIMKATOPHI) 110 MOAYJIIO

Tabnuma 2
Ilepeyennb
Koa u HaumeHoBaHue IInanupyemMble pe3yJbTaThl 00yUeHHs
AUCHUTINH
KOMIIETEHLIMH (MHAUKATOPBI)
MOAYJIA
1 2 3
Data-science YK-2 - Cnocoben 3-1 - JleMOHCTpUpOBATh IOHUMaHHE
yHOPaBISATh MPOEKTOM Ha IPOLIECCOB YIPABIEHUS POEKTOM,
BCEX dTamnax ero IUTAHUPOBAHUSI PECYPCOB, KPUTEPUU OLICHKU
JKU3HCHHOTI'O IIUKJIa




PHUCKOB U PE3yJIbTAaTOB MPOEKTHOM
NEeSATETbHOCTH

3-2 - ®opMynMpOBaTh OCHOBHbBIE MPUHIIUIIBI
(hopMHUpOBaHUS KOHIIEIIINN MTPOEKTa B chepe
npodeccroHalbHOI 1eATeIbHOCTH

V¥-1 - ®opmynupoBaTh aKTyalbHOCTb, LIEJH,
3aJ1a4M, 000CHOBBIBATh 3HAYMMOCTh IIPOEKTA,
BBIOMPATH CTPATETHIO [T Pa3pabOTKU
KOHIICTILIMY MTPOEKTa B paMKax 0003HaAuYCHHOMN
POOIIeMBI

V-2 - [IporHo3upoBaTh 0XKHUJAEMbIE
pe3yabTaThl U BO3MOKHBIE C(hephl UX
MIPUMEHEHHUS B 3aBUCUMOCTHU OT THUIIA MPOEKTa

V-3 - AHanu3upoBaTh U OLICHUBATh PUCKU U
pe3yJIbTaThl IPOEKTA HA KaXJA0M 1ITaIle €ro
peain3aluy U KOPpEKTUPOBATH IPOEKT B
COOTBETCTBUU C KPUTEPHUSIMU, PECYPCAMU U
OTrpaHUYEHUSIMU

[1-1 - CocTaBisTh MmiaH npoexTa u rpadux
peanuzanuu, pa3padaTbiBaTh MEPOIIPHUATHS 110
KOHTPOJIIO €T0 BBINOJHEHUS U OLIEHKH
pe3yabTaTOB MPOEKTA

I1-2 - BeiObupath onTumMalibHbIe CIIOCOOBI
pelIeHNs KOHKPETHBIX 3a/1a4 IPOEKTa Ha
Ka)KJIOM 3Talle ero peajn3aliy Ha OCHOBE
aHaJIM3a U OLIEHKH PUCKOB U MX IOCIEACTBUMN C
YYETOM PECYPCOB U OTPAHUYCHUIN

JI-1 - [IposBrATh CHOCOOHOCTH K TOUCKY HOBOM
nH(pOpMalliY, YMEHHE TPUHUMATh PEIICHUS B
HECTaHJAPTHBIX CUTYAIUSIX

-2 - JleMOHCTpHPOBATH CIIOCOOHOCTH
yOexX1aTh, ApryMEHTHPOBATH CBOIO MO3HIIHIO

YK-7 - Cniocoben
oOpabaThIBaTh,
aHaJM3UPOBATb,
nepeaBaTh JaHHBIC U
nH(pOopMaIuo ¢
UCIIOJIb30BaHUEM
U(GPOBBIX CPEACTB IS
3¢ (HEeKTUBHOTO pelIeHus
MIOCTABJICHHBIX 3a/1a4 C
y4eToM TpeOOoBaHHIA
MH(POPMALMOHHOM
0e30macHOCTH

3-1 - Caenatb 00630p yrpo3 HHPOPMAIIMOHHOMN
0€30MacHOCTH, OCHOBHBIX TPUHIIUIIOB
opranuzanuu 0e30nacHoi padoThl B
MH(OPMALIMOHHBIX CUCTEMaX U B CETH
WHTEPHET

3-2 - Onucath ciocoObl U CPeICTBA 3ALUTHI
NEPCOHAJIBHBIX JAHHBIX U JaHHBIX B
oprannu3anvii B COOTBECTCTBHHU C ﬂeﬁCTBYIOHIHM
3aKOHO/IaTEeIILCTBOM

V-1 - OnpenensiTe OCHOBHBIE YTPO3bI
0€30MacHOCTH MPH UCTIOIb30BAHUU
MH(OPMAIIMOHHBIX TEXHOJOTHI U BHIOMPATh




OIITUMAJILHEIE CIIOCOOBI U CpcacTBa 3allIUThI
NEPCOHAIBHBIX JAHHBIX U JaHHBIX
opranu3alv OT MOILICHHUKOB U BPCAOHOCHOI'O
110

V-2 - BeiOupatb coBpeMeHHbIe LU(pOBbIE
CpEICTBA M TEXHOJIOTUU A7l 00padOTKH,
aHaJIM3a U Nepelayy JaHHBIX C YYeTOM
MOCTaBIICHHBIX 3a7a4

I1-1 - O60ocHOBATH BEIOOP TEXHUYECKUX U
IIPOrPaMMHBIX CPEJICTB 3aLIUThI IEPCOHATBHBIX
JAHHBIX U JJAHHBIX OpraHu3aluy Ipu padboTe ¢
MH(OPMAaLIMOHHBIMU CUCTEMAMU Ha OCHOBE
aHaJIM3a MOTEHIMAIBHBIX U pealbHbIX YIPO3
6e30macHOCTH HH(OpPMALIUU

ITK-1 - Cniocoben
pa3pabaThIBaTh
TEOPETUYECKHE MOCIH,
MTO3BOJISFOIIINE
MIPOTHO3UPOBATh (PU3UKO-
MEXaHUYECKHE CBOMCTBA
W3JIeIUH ¥ To10MpaTh
MaTEPHAIBI I UX
MIPOU3BOJICTBA, HCIIOJIB3YSI
KOMITBIOTEPU3UPOBAHHBIC
METOIbI HCCIICTIOBAHUS
MEPCTICKTHBHBIX
JTOCTHKEHHM B 00J1aCTH
pa3BHUTHSA
MaTepHUaIOBEICHUS

3-4 - Cnenatb 00630p HHCTPYMEHTOB, METO/IOB
Y TEXHOJIOTUM 00pabOTKU JaHHBIX IS
MCIOJIb30BAaHUS UX B MOJCIMPOBAHUN CBOICTB
MaTepHalloB U TPeOOBAaHUI K HUM.

V¥-3 - Onpenenste aNropuTMbl U TEXHOJIOTUU
00paOOTKHU JaHHBIX I PEILEeHUs
AHATTMTHYECKH CIIOXHBIX 3a71a4 110
MO/JICIIUPOBAHUIO CBOMCTB MAaTEPUAIIOB U
TpeOOBaHUMN K HUM.

I1-2 - B paMkax mocTaBJI€HHOTO 3a/IaHUs
000CHOBATh BEIOOP METOJIOB MCCIIEIOBAHUS
CBOWCTB MaTepuaja u crioco0oB ero oopaboTKu
Ha OCHOBE aHaJIM3a TEXHUYECKUX TpeOOBaHUM K
YCIIOBUSM €T0 dKCIUTyaTalllu.

KomnerotepHoe
MOJEJIMPOBAHNE
MaTepHualoB U
IIPOLIECCOB

VK-2 - Criocoben
YIPABIIATH TPOSKTOM Ha
BCEX JTamax ero
’KU3HEHHOTO I[UKJIa

3-1 - JleMOHCTpUpOBaTh HOHMMAaHUE
IIPOILIECCOB YIPABICHUS IPOEKTOM,
IUIAHUPOBAHMSL PECYPCOB, KPUTEPHH OLIEHKU
PHUCKOB U pe3yJIbTaTOB MPOEKTHOMN
JesTeNbHOCTH

3-2 - ®opMyJIMpPOBATH OCHOBHBIE PUHIIUIIBI
(bopMHpOBaHUs KOHIICTIIIUH ITPOEKTa B chepe
poQeCCUOHANTBHON IEATETbHOCTH

V-1 - ®opMyaupoBaTh AKTYyAJIBHOCTD, LENH,
3aJja4uu, 0OOCHOBBIBATh 3HAYUMOCTb IIPOEKTA,
BBIOMPATH CTPATErHIO I pa3paboTKu
KOHIIETILIMY NTPOEKTa B paMKax 0003HauYE€HHOMN
POOIEMBI

V-2 - IIporHo3upoBath 0KUJAEMbIE
pe3yIbTaThl U BO3MOXKHBIE C(hephl UX
IIPUMEHEHHUS B 3aBUCUMOCTH OT THIIa IPOEKTa




V-3 - AHanu3upoBaTth U OLICHUBATh PUCKU U
pe3yJIbTaThl IPOEKTA HA KaXJA0M 3TaIle €ro
pean3alvy U KOPpEKTUPOBATH IPOEKT B
COOTBETCTBUU C KPUTEPUSIMU, PECYpPCAMU U
OTpaHUYEHUSIMU

I1-1 - CoctaBnsATh IUIaH MpOeKTa U rpaduk
peanuzanuu, pa3padaTbiBaTh MEPOIIPHUATHS 110
KOHTPOJIIO €T0 BBIIIOJIHEHUS U OLIEHKH
PE3yNIbTAaTOB MPOEKTA

I1-2 - Beibupath ontumMaibHbIe CIIOCOOBI
pelIeHrs KOHKPETHBIX 3a/1a4 IPOEKTa Ha
Ka)KJIOM dTare ero peajn3aluy Ha OCHOBE
aHaJIM3a U OLIEHKH PUCKOB U MX MOCIEACTBUI C
YYETOM PECYPCOB U OTPAHUYECHUIN

-1 - IIposBISTh CIOCOOHOCTH K TIOMCKY HOBOM
nH(pOpMalIUY, YMEHHUE TPUHUMATh PEIICHUS B
HECTaHJAPTHBIX CUTYALMIX

-2 - JleMOoHCTpUpOBaTh CHOCOOHOCTH
yOeX/1aTh, AprYMEHTHUPOBATH CBOIO MO3HUITUIO

YK-4 - Cniocoben
MIPUMEHSITh COBPEMEHHBIE
KOMMYHHKATHBHbBIE
TEXHOJIOTUH, B TOM UHUCIIE
Ha MHOCTPAHHOM(BIX )
s3bIKe(ax), ISt
aKaJIeMHUYECKOro U
npoeCCHOHATBLHOTO
B3aUMOJIEVCTBHUS

3-1 - Onpenensats cnenuduKy, pa3HOBHIHOCTH,
WHCTPYMEHTHI U BO3MOKHOCTH COBPEMEHHBIX
KOMMYHUKATUBHBIX TEXHOJIOTHH 1151
aKaJeMUYeCcKoro 1 MpodeCcCUOHATBLHOTO
B3aUMOJICHCTBUS

3-2 - U3naratb HOpMBI U NIpaBUjIa COCTABIICHUS
YCTHBIX U MUCbMEHHBIX TEKCTOB ISl HAYYHOT'O
1 0(pULIMATIEHO-JIEJIOBOTO OOIIEHUS HA POAHOM
1 UTHOCTPAHHOM (-bIX) SI3bIKAX

V-1 - Ananu3upoBaTh U OLICHUBATH
MUChMEHHBIC U YCTHBIE TEKCTHI JIJIsl HAYYHOTO U
0oHUIINATBLHO-ICTIOBOTO OOIICHUS HA POJTHOM U
WHOCTPAHHOM (-bIX) SI3bIKaX Ha COOTBETCTBUE
MpaBWJIaM U HOPMaM M KOPPEKTHUPOBATH MX

V-2 - BocripuHUMAaTh U aHAJIU3UPOBAThH
coJiep’KaHue MUCbMEHHBIX U YCTHBIX TEKCTOB
Ha POJAHOM M MHOCTPAHHOM (bIX) SI3bIKaX C
LeJIbIO OIIpeIeTICHUS 3HAUUMON NH(pOpMaUN

V-3 - BeiOuparb HHCTPYMEHTHI COBPEMEHHBIX
KOMMYHUKATUBHBIX TEXHOJIOTHH 7151

3¢ (HEeKTUBHOTO OCYIIECTBICHUS
aKaJeMUIeCKOro U mpoeCCUOHATBLHOTO
B3aUMOJICVCTBHUS

[1-1 - CocTaBysATh YCTHBIE U TUCBMEHHBIE
TEKCTHI 111 HAYYHOI'0 U OPUIIMATILHO-




JICJIOBOTO OOIIEHHS HAa POAHOM U MHOCTPAHHOM
(-bIX) SI3BIKAX B COOTBETCTBUU C MPABWIAMH U
HOpMaMH

[1-2 - OcyniecTBAsATh NOMCK BAPUAHTOB
UCIIOJIb30BaHUSI HHCTPYMEHTOB COBPEMEHHBIX
KOMMYHHMKATUBHBIX TEXHOJIOTUH JJIS1 PEILEHUS
NPOOJEMHBIX CUTyallui aKaJieMU4eCKOTo 1
po¢eCCUOHATILHOIO B3aUMOICHCTBUSA

-1 - [IposBiATh 10OPOKENATENBHOCTD U
TOJIEPAHTHOCTb 110 OTHOILIEHUIO K
KOMMYHHMKATUBHBIM TapTHEPaM

YK-7 - Cniocoben
oOpabaThIBaTh,
aHAJIM3UPOBATD,
nepenaBaTh JaHHbBIE U
nHpopmaIuo ¢
HCIOJIb30BaHUEM
U(GPOBBIX CPEACTB IS
3¢ (HEeKTHBHOTO pelIeHuUs
MOCTABIICHHBIX 337124 C
y4eToM TpeOOoBaHuU
MH(OPMaLIMOHHON
0e30macHOCTH

3-3 - Cnenatb 0030p COBPEMEHHBIX ITU(PPOBBIX
CPEICTB ¥ TEXHOJOTUH, UCTIONb3YEMbIX IS
00paboTKH, aHau3a U Mepeaadn JaHHbIX MPH
pellleHnH TTOCTAaBICHHBIX 3a/1a4

V-2 - BeiOupatb coOBpeMeHHbIE LIU(POBBIE
CPEJCTBA M TEXHOJIOTUU /1J1s1 00padoTKH,
aHaJIM3a U Nepelayk JaHHBIX C Y4ETOM
MIOCTaBJIEHHBIX 3a7a4

I1-2 - Pemarts mocraBjieHHBIC 3a4a4H,
ucnonb3ys A3 HeKTUBHBIE ITU(POBBIC CPECTBA
U CpeaCcTBa HHPOPMAIIMOHHOM 0€30macHOCTH

1.5. ®opma o0yueHus
OOyueHune o JUCHUIIIMHAM MOJYJIsl MOXKET OCYILIECTBIIATHCS B 011HOII (hOpMax.




PABOYAS ITPOTPAMMA JUCHUIIJIMHBI
Data-science

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Yuyenas creneHb IHoapasnenenne
Ne ni/m | ®amuausa Umsa OTyecTBO > | JIoJKHOCTH P
Y4YeHoe 3BaHHue
1 CronboBckuit Anekceit KaHIUAAT (PU3UKO- Houent METaJIOBEICHUS

BJIaZII/IMI/IpOBI/I‘I MaTEMAaTHYCCKHUX
HayK, JOLCHT

PexoMeH10BaHO Y4eOHO-METOAUYECKHUM COBETOM MHCTHTYTA YpalbCKas NMEpeaoBas MHKEHEpPHas IIKoJIa
«IludpoBoe MpOU3BOICTBOY

ITporoxkon Ne 4 or 12.01.2024 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI

ABTOpBI:

e  Croa0oBcknii Anekceii BnagumupoBuy, JloneHT, MeTa/ioBe1eHusA

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— CwmenrarHas MoJienb 00yYEHUS C UCTIOJIb30BaHUEM OHJIAH-Kypca YpDV;
— PasHoypoBHeBoe (nuddepeHnupoBanHoe) o0yueHne

o ba3oBslil ypoBeHB

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JIAem NOAYYUMb VNPOWEHHOe, HO 6epHOe U NOJHOe
npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTneMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoerue
O0aHHO20 YPOBHA pPe3yIbmamos 00yYeHUss OOAHCHO obecnedums Qopmuposanue 3aniaHUpOBAHHLIX KOMNEMeHYul U NOo360aUm

06yqa;0wemyc;z HA MUHUMAIIBHOM YPOBHE CAMOCMOAMENbHOCMU U OMEEMCMBEHHOCMU 6bINOJIHANb 300611114}1,'

Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YPOBeHb KAK NO COOEPICAHUIO, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo NPOUCXO0UM 30 cuem 6KI0UeHUss OONOIHUMENbHOU unpopmayuu. JJannblii ypogeHs mpebyem yMeHus.
pewams npodembvl 8 PAMKAX Kypcd U CMENCHLIX KyPCo8 ROCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b160pa NPozpammbl
Oeticmeuil. Oceoerue OaHHO20 YPOBHS Pe3YIbMamoe 00yueHUs NO380IUM 00YHaArOUWeMyCsl NOGLICUMb YPOBEHb CAMOCHOSMENbHOCU

U OMEEMCmMEEeHHOCMU 00 meop4ecKoco NPpUMeHeHUs 3HAHUU uyMeHm?

1.2. Copep:xkanue JUCHUNIMHBI

Tabmuua 1.1
Kon
Pasnen, Tema
pasaeia, MHCHHILTHHBL Copepxanue
TEeMbI
. [Monstie Data mining. 3HaKOMCTBO C SI3bIKAMH M MIPUKJIIaTHBIMH
P1 Bsenenue B Data Science
nakeTaMu Uit 00pabOTKH OOJBIINX AaHHBIX.
OCHOBBI IpOrpaMMHPOBaHUsI Ha si3bike Python. Busyanuzanus
[IporpamMHBIe cpencTBa
P2 JnaHHbIX. [IpeacTaBineHre pe3yabTaToB UCCIIEI0BAHUS.
00pabOTKY TaHHBIX. . .
MaTtemaTrdeckuii anmnapar ¥ pa3BeIbIBaTeIbHbIN aHaIN3 TaHHBIX.
[IpenBapurensHast 06pabOTKa YUCICHHBIX JAHHBIX. 3a1a4d
P3 AJNTOpPUTMBI ¥ METOBI
06pabOTKU JAHHBIX Kkiaccu(UKalyy 1 JUHEHHbIe MoJiesin. BBeneHne B HEHPOHHBIE
CETH.

1.3. HaHpaBHCHI/Ie, BHUbI BOCIIUTATEIIHLHOM ACATCIIBHOCTU U UCTIOJIb3YCMbIC TCXHOJIOTHHU

Hampaprienuss BoCIUTATeNbHON AESITEIBHOCTH CONPSATAlOTCS CO BCEMHU pe3ysibTaTaMu OO0ydeHHUS
KOMIIETEHIIMH MO0 00pa3oBaTelbHONW MporpaMMme, UX OCBOCHHE O0ECIeYMBAETCS COJIEpKAaHHUEM BCeX

JTUCIUTIIINH MOTYJICH.

1.4. TIporpaMma TMCHHIUIMHBI peau3yeTcs Ha rocyapcTBEHHOM s3bike Poccniickoit denepanuy .

2. YHEBHO-METOJUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

Data-science

DJIEKTPOHHBIE pecypchl (M31aHNs)




1. UYepnsx, JI.; Data Science — Hayka, KOTOpOW mpeaAcTOMT poautbcs. ;  2012;
http://www.osp.ru/os/2012/05/13016245/ (OnexTpoHHOE U3IaHKE)

2. Kpusonanog, C. {.; Ucnonb3oBanue s3pika Python B Teopuu BepositHocTeit : yueOHuK.; [Ipomereii, MockBa;
2021; https://biblioclub.ru/index.php?page=book&id=690754 (DnexTpoHHOE U3IaHKE)

3. 3naTononsckuii, J[. M.; OcHOBBI TporpammupoBaHus Ha si3bike Python : yue6nuk.; JIMK Ilpecc, Mocksa;
2018; https://biblioclub.ru/index.php?page=book&id=686745 (DnekTpoHHOE U3IaHKE)
ITeuyaTHbIe H3TaHUA

1. Jlumanosckas, O. B., O6a6xos, 1. H.; OcHOBBI MalmMHHOTO 00y4YeHUS : yueOHOe TTocoOue sl CTYICHTOB
By3a, oOydarommxcsi o HampasieHusM noarotoBku: 09.03.04 - Ilporpammuas umxenepus; 09.03.03 -
[Tpuknannas unpopmatuka; 02.04.02 - Oynnamenranbaas HHGOpMaTHKA U HHOOPMAITMOHHBIE TEXHOJIOTUH;
09.04.02 - HuHpopMauMOHHBIE CHCTEMBI M TEXHOJOTHH.; M3marenscTBO VYpaiabCKOro YHUBEPCHUTETA,
ExarepunOypr; 2020 (15 3k3.)

HpO(l)eCCI/IOHa.TILHbIe 0a3bl AAHHbIX, I/IH(l)OpMaIII/IOHHO-Cl'IpaBO‘{HI)Ie CHCTEMBbI

Marepuaasb s aun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (ailioB crenuanbHOro (opmara It BOCIPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM JUIs IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM JTyTIbI
Y HaCTPOMKOM KOHTPACTHOCTHU.

ba3bl JAaHHbIX, I/IH(l)OpMallI/IOHHO-CHpaBO‘IHbIe H IMOUCKOBbIEC CUCTEMbI

Omnnaitn kypc Yp®@Y "OcHOBHbIE NPWIOKEHUsS JIMHEHHON anreOpbl B HWHXXEHEPHOM OOpa30BaHHM:
BEKTOpHas anreOpa u aHaJTMTUYeCKast reomeTpus', peXUM JOCTyTIa!
https://openedu.ru/course/urfu/LineAlg

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JNCHUIIJIMHBI

Data-science

CBe}leHI/Iﬂ 00 OCHAINCHHOCTH JUCHHUIIJIUHBI CIICHUAJIUIUPOBAHHBIM U .]'IaﬁopaTOprlM
060py}10BaHI/IEM U NpOorpaMMHbIM od0ecneyeHHEM

Tabmuma 3.1
NQ BI/IZIBI 3aHﬂTI/lﬁ OCHaI[IeHHOCTb cnnenaJIbHbIX Hepeqem, JIMIECH3UOHHOT 0
n/n NOMeIeHUii ¥ MOMelleHu i 1St NMPOrpaMMHOr0 obecneyeHust
CaMOCTOSATEJILHOM paﬁOTbl
1 Jlexmun Mebenb ayauTopHasi ¢ P7-Odwuc [IpodeccronanbHbIiA
KOJIMYECTBOM pabOYHMX MECT B (IeckromHast Bepcus)
COOTBETCTBUU C KOJTUYECTBOM
CTYJICHTOB

Pabouee mecto npenoaaBarens
Jlocka aynutopHas

[Tepudepuiinoe ycTpoiicTBo




[Toaxmrouenue k cetn HTEpHET

HpaKTI/I‘{eCKI/Ie 3aHATUA

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto npenoaasarens
Jlocka aynuropHas
[Tepudepuiinoe ycTpoicTBO

[TepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YyYarOIINXCs

IToaxnrouenue x ceru MHTEpHET

P7-Oduc IIpodeccronanbHbIit
(leckromHas Bepcus)

Koncynpranun

Mebenb ayauTopHas ¢
KOJINYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynutopHas
[Tepudepuiinoe ycTpoiicTBo

[Tongxmrouenue x ceru MHTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Tekymuii KOHTPOJIb U
MIPOMEXYTOUHAS
aTTecTanus

Mebenb ayauTopHasi ¢
KOJINYECTBOM pabOUMX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTY/ICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynutopHas
[Tepucgepuiinoe ycTpoicTBO

[Togxmrouenue x cern IHTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

CamocrosTensHas
pa60Ta CTYACHTOB

Mebenp aymuTopHas ¢
KOJIMYECTBOM pabOYMX MECT B
COOTBETCTBUHU C KOJIUYECTBOM
CTYJICHTOB

ITongxmrouenue k cern IHTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc




PABOYAS NTIPOI'PAMMA JJUCHUITJIMHBI
KomnboTepHoe Moie/IMPOBaHIE MATEPHAJIOB U
MPOIECCOB

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Yyenas creneHnb IMoapa3znenenune
Nen/m | @amuans Umsa OtyecTBO > | JI0JIZKHOCTH P
yueHoe 3BaHHue
1 Cron0oBckuil Asekcei KaHauIaT (GU3UKO- Jlouent METAJUIOBEACHUSA

Bianumupouy MaTEMaTHYECKUX
HayK, TOIICHT

PexomMeH10BaHO y4eOHO-MeTOAMYECKHM COBETOM MHCTHUTYTa YpallbCcKas MepenoBas MHKEHEpHas IIKoJa
«udpoBoe nmpou3BoaACTBO»

IIpotokon Ne 4 ot 12.01.2024 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e  Croa0oBcknii Anekceii BnagumupoBuy, JloneHT, MeTa/ioBe1eHusA

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— CwmenrarHas MoJienb 00yYEHUS C UCTIOJIb30BaHUEM OHJIAH-Kypca YpDV;
— PasHoypoBHeBoe (nuddepeHnupoBanHoe) o0yueHne

o ba3oBslil ypoBeHB

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JIAem NOAYYUMb VNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTneMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoerue
O0aHHO20 YPOBHA pPe3yIbmamos 00yYeHUss OOAHCHO obecnedums Qopmuposanue 3aniaHUpOBAHHLIX KOMNEMeHYul U NOo360aUm
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCTU U OMBEMCMEEHHOCMU GbINOIHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YPOBeHb KAK NO COOEPICAHUIO, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo NPOUCXO0UM 30 cuem 6KI0UeHUss OONOIHUMENbHOU unpopmayuu. JJannblii ypogeHs mpebyem yMeHus.
pewams npodembvl 8 PAMKAX Kypcd U CMENCHLIX KyPCo8 ROCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b160pa NPozpammbl
Oeticmeuil. Ocgoenue 0aHHO20 YPOBHS Pe3VIbMAmo8 00YUeHUs NO360IUM 00YUAIOWEeMYCS NOBLICUMDb YPOBEHb CAMOCHOAMENbHOCMU
U OMEEemMCmMEeHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs. 3HAHUU U YMEeHUIL.

1.2. Copep:xkanue JUCHUNIMHBI

Tabmuua 1.1
Kon
Pasnen, Tema
pasaeia, MHCHHILTHHBL Copepxanue
TEeMbI
Omnpenenenue noHsTHL. OCHOBBI MOCTPOCHUS MaTEMAaTUUCCKUX
P1 OCHOBBI IOCTPOECHHUS Mozesneil. OCHOBBI MOCTPOEHHE MAaTEMAaTHYECKUX TEXHOJIOTHUYECKHUX
MaTeMaTHYECKUX MOJIeIeH MIPOIIeCCOB MoJeNeil Ha OCHOBE (PU3MUECKHUX 3aKOHOB.
AHaTUTHYECKOE PELICHNE MaTeMaTHIECKUX MOAETICH.
OCHOBBI YHCIEHHBIX METOAOB. YucneHnoe HUHTCTPUPOBAHUC U
P2 UYuncneHHble METOBI muddepenuupoBanne. YncieHHOE pellIeHne MaTeMaTHIeCKUX
MOJETeH.
[MpuMeHeHne TaOIMYHBIX ITocTpoeHue u NpUMEHEHHE MAaTEMAaTUYECKUX MOJIEIEH U
MIPOLIECCOPOB I YMCIEHHOTO | YMCIEHHBIX Pacy€TOB JJIs ONITUMHU3AILMU CBOMCTB MaTEpPHUAJIOB U
P3 MOJEIUPOBAHUS U IIPOLIECCOB
ONTUMM3ALUHU CBOICTB
MaTepHaIoB U IPOLIECCOB

1.3. Hanpasnenue, BUIbl BOCIUTATEIHHOM IEATEILHOCTH M UCTIOJB3YEeMblE€ TEXHOJIOTUU

Hampapiienuss BOCIIUTATENbHON AESITETBHOCTH CONPSATAIOTCS CO BCEMHU pe3ysibTaTaMu OOy4eHHUS
KOMIIETCHIIMK MO 00pa3oBaTeIbHOW IporpaMMe, WX OCBOSHHE OOECIICUMBACTCS COJEpPKAHUEM BCEX
JTUCITUTLIAH MOJTyJIEH.

1.4. IIporpamMma JUCHUIUIMHBI pealii3yeTCsl Ha TOCYIapCTBEHHOM si3blke Poccuiickoi denepanuu .



2. YYEBHO-METOAUYECKOE U UH®OOPMAIIMOHHOE OBECIIEYHEHUE JUCHUITJIMHBI
KoMnbroTepHoe Moie TMpOBaHHE MATEPHAJIOB U NMPOLECCOB
DJIeKTPOHHBIE pecypchbl (M31aHMS)

IleuaTHBIE M3TaHUS

1. Ipim6an, B. I1.; MatemMaTinueckoe MOAEIMPOBAHNE METATyPIHYECKHX IPOLIECCOB : yueOHOe mocodue ams
BY30B I10 CIEIHATBHOCTH "ABTOMaTH3aLMs METALUTypr. np-Ba'.; Meramnyprus, Mocksa; 1986 (49 5k3.)

2. Tapacuk, B. I1.; Marematndeckoe MOJETUPOBAHUE TEXHUUYECKUX CUCTEM : YUeOHUK I BY30B.; Ju3aitH
ITPO, Munck; 1997 (9 7x3.)

3. Cronbosckuii, A. B.; Martemaruueckoe MOJCIMPOBAHUE TPOLIECCOB B MaTEPUAIIOBEICHUH C
ucnonb3oBanueM MS Excel : ydeOHOe mocoOue il CTYACHTOB By3a, OOYYaIOIIUXCS IO HANpaBJICHUIO
noarotoBku 22.04.01 "MarepuanoBegeHue MU TeXHOJOoruu MmatepuanioB".; M3gaTenbcTBO Y palibcKOro
yHuBepcurera, Exarepun0ypr; 2018 (10 3k3.)

HpO(l)eCCI/IOHaJIBHI)Ie 0a3mbl HAAaHHbIX, I/IH(l)OpMaIII/IOHHO-Cl'IpaBO‘leIe CHUCTEMbI

Marepuaiusb 1is jgun ¢ OB3

Becy kontent OBC mpencraBieH B Bujae (aiiioB crenuanbHOro (opmara it BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM JUIs IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM Ty TIbI
Y HaCTPOUKOM KOHTPACTHOCTHU.

Ba3bl JaAHHbIX, I/IH(l)OpMallI/IOHHO-CHpaBO‘IHLIe H IMOUCKOBbIC CUCTEMbI

Omnnaitn =~ kypc  Yp®Y  "OcHoBbl  1udpoBoii  00pabOTKM  CUTHANOB", pEXHUM  JIOCTyMa:
https://openedu.ru/course/urfu/SIGPROC

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUAIIJINHDbI
KomnblorepHoe Moae1upoBaHue MaTepUaI0B M IIPOLECCOB

Caenennst 00 OCHAIICHHOCTH JUCHHUILUINHBI CIEUATH3HPOBAHHBIM H J1a00pPaTOPHBIM
o0opyroBaHNeM H IPOrPaMMHBIM o0ecredYeHneM

Tabnuna 3.1
Ne Buanl 3anarnii OcHaIEHHOCTH CNEeNHAJLHBIX Ilepeyensb JIMLEH3HOHHOTO
n/n NoMelleHuii U oMelleHMil 1S NPOrpaMMHOro odecneyeHust
CaMOCTOATEIbHOI padoThI
1 Jlexumm Mebenb ayauTopHasi ¢ P7-Odwuc IIpodeccrnonanbHbIit
KOJIMYECTBOM pabovMX MECT B (JeckronHas Bepcus)
COOTBETCTBUU C KOJIUUYECTBOM
CTYJICHTOB

PaGouee mecto npemnonaBarens
Jocka aynuropHas

[Tepudepuiinoe ycTpoicTBO




[Toaxmrouenue k cetn HTEpHET

HpaKTI/I‘{eCKI/Ie 3aHATUA

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto npenoaasarens
Jlocka aynuropHas
[Tepudepuiinoe ycTpoicTBO

[TepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YyYarOIINXCs

IToaxnrouenue x ceru MHTEpHET

P7-Oduc IIpodeccronanbHbIit
(leckromHas Bepcus)

Koncynpranun

Mebenb ayauTopHas ¢
KOJINYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynutopHas
[Tepudepuiinoe ycTpoiicTBo

[Tongxmrouenue x ceru MHTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Tekymuii KOHTPOJIb U

Mebenb ayauTopHasi ¢

Microsoft Windows 8.1 Pro 64-bit

MPOMEKYTOUHAs KOJIMYECTBOM pabOYHMX MECT B RUS OLP NL Acdmc
aTTecTanus COOTBETCTBUH C KOJIMUYECTBOM
CTYJCHTOB
Pabouee mecTo npenoaaBarens
[Tonkntouenue k cetn UaTepHET
CamocTosTenbHas MeGenb aytuTOpHas ¢ Microsoft Windows 8.1 Pro 64-bit

paboTa CTyZEeHTOB

KOJINYECTBOM pabOuuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

[Toaxmrouenue k cetn HTEpHET

RUS OLP NL Acdmc
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