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MaTEMaTUYeCKOT0 M  TEXHOJOTUYECKOTO  oOpaszoBaHus, oT «15» mas 2024 .
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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucunmumna «lIpuHIUNBI M TEXHOJNOTHHM BH3yaJlW3allid JaHHBIX M 31eMeHTHl 3D-
MOJICJIUPOBAHUS» OTHOCUTCS K JUCHUIUIMHAM  4YacTd, (OpPMUPYEeMOW  ydyacTHUKaMU
oOpa3oBaTeNbHbIX OTHOWEHUM, bioka 1. JlucumniauHel (MOaysn) BapUAaTUBHOTO MOJIYJsS
«KoMmbroTepHble U CyHEpKOMIIBIOTEPHBIE TEXHOJIOTMH B 00pa3oBaHUW» Y4eOHOro IUIaHa
OCHOBHOM TNpO(ecCHOHANBHON 00pa3oBaTeNbHOM IMpPOrpaMMbl BBICHIETO O0pa3oBaHUS —
NpOrpaMMbl  MarucTpatypbl 1o HampaBiieHuto noarotoBku 44.04.01 Ilegaroruueckoe
oOpa3oBaHue, HampaBlIeHHOCTh (mpoduiab) oOpa3oBarenbHON mporpamMmbl  «HHXKEHEpHO-
nearoruyeckoe o0pazoBanuey, OUHON GOpMbl OOYICHHUS.

JlucuuiuiiHa omMpaeTcss Ha pe3yibTaThl 00ydeHus, cOPMHUPOBAHHBIE B PaMKax Kypca
OakanaBpuara.

Pe3ynbTaThl M3y4eHUs! MTUCIMILINHBI SBISIOTCS OCHOBOW JJISl M3YYEHUS TUCHMIUIMH JUIs
npodecCuOHANBHOM EATEILHOCTH U MTPOXO0KICHHS TOCYAapCTBEHHOM UTOTOBOM aTTeCTalluu

1. Ilepeuyens NJIAHUpPYeMBbIX Ppe3yJbTAaTOB 00ydeHusi (o0pa3oBaTebHbIX
pe3yJbTaToB) MO TUCIHUILINHE

Ilenbr0o OCBOGHMS JIUCUUIUIMHBI  SIBISIETCS  IMOATOTOBKA y4yuTeNns K  Oyaymieu
npohecCHOHANBHOM NIeATENbHOCTH: (HOPMUPOBAHHUE CIIOCOOHOCTH K TMPENOJaBaHUIO y4eOHOTO
npeaMeTa sl pa3HbIX HANPABICHUN OJATOTOBKY Ha Pa3HBIX YPOBHAX 00pa30BaHUS.

3agayveii 0OCBOCHUSI IUCLUIUIMHBI ABIIsETCS (POPMHUPOBAHHUE MPECTABICHUN O TPEXMEPHOU
KOMITBIOTEPHOH rpaduKe v BU3yalu3alliy JaHHBIX B IPAKTHUYECKOHN NeSTEIIbHOCTH U MTPUKIIATHBIX
o0macTsax, 0TpabOTKa MOHATHHHOTO ammapara BU3yalH3allMd JaHHBIX, TEXHUKH co3manusi 3D-
Mojesnei, (GopMHpOBaHHE W 3aKpeIIeHHEe yMEHHs paboTaThb Ha BBICOKOIPOU3BOJIUTEILHOM
000py/I0BaHUY B paMKax JACSITEILHOCTH 110 co3nanuio 3D-moxneneit.

B pesynbrare ocBoeHMsI ImpOrpaMMbl OOYYaroIIMiiCs JAOKEH OBJIANETh CIEAYIOIIMMHU
pesyiabTaTamMu  oOydeHust (B TaOJWIle TIPENCTABICHO COOTHECEHHWE 00pa3oBaTEIbHBIX
PE3yNbTAaTOB 00YUYEHHS MO AUCLHUILINHE C MHANKATOPAMH TOCTHKEHUS KOMIIETEHIINMN )

Kommnerenmus u OO0pa3zoBarenbHbIe Pe3yIbTATHI JUCIUTUIAHBI
WH/IUKATOPHI ee (aTans! GOPMHUPOBAHUS AUCIUIIIUHBI)
JIIOCTIDKEHUS B 3HaeT VYmeer BJIaJIECT
JMCLUTUINHE
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2. O0beM QMCUMIUVIMHBI B 32a4€THBIX €IMHUIAX C YKA3aHHEM KOJHYECTBA aKaJeMHYeCKHX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI padoTy o0y4damoumuxcsi ¢ npemnogasaresieM (1o
BH/IaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSATEIbHYI0 pa0oTy 00yUYarouuxcst
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3. CopepxaHue AUCHHMILUIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pa3aejaM) ¢ yKa3aHUeM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B YUeOHBIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeeoenno20 Ha HUX KOJUYECMEA AKADEMUUECKUX YACO8 U
6U0086 YUeOHbIX 3aHAMUIL

KonnuectBo yacos no ¢popmam
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BBeneHne B BU3yann3anuo JaHHbIX 5 4 ) 8
CpaBHEeHHE HHCTPYMEHTOB JIJIsl IOCTPOEHUSI OTYETOB ) 4 ) 8
[Ipumenenue BU3yanu3auu JaHHbBIX ) 5 ) 8
OcHoBHuble noHATHA 3D-MoaenupoBanus. OCHOBBI pabOTHI 5 4 g
B Blender. [lonuronansaoe MmoaenupoBanue
PabGora ¢ MarepuasiamMu, OCBELICHMEM M KaMmepami, 4 12
TEKCTYPUPOBAaHUE OOBEKTOB




Pennepunr aHUMaIUH " CTEPEOCKONMUYECKUX 5 13
1300pakeHH, BEICOKOTIPOU3BOAUTEIIBHBIA PEHCPUHT.
Bcero mo aucuMiuinze: 4 20 - 57

3.2. Kpamkoe onucanue codepicanus mem (pazoenos) OuUcCyuniuHbl

Kparkoe cogepkanue Kypca
Tema 1. BBegenne B BU3yaJIn3anuio JaHHbIX

Henu u 3agaun Bu3yalu3allMM JaHHbIX. BiusHue BU3yanu3allld JaHHBIX Ha CKOPOCTh
IIPUHATHS PEUICHWM, Ha NPUBJICYCHUE ayIUTOPUHU, NTOHMMAaHHE NaHHBIX. [IpaBuia ycnemHoi
Busyanu3anui. OCHOBHbIC MPUHIIMIIBI AUAarpaMM M KPUTEPUU WX BbIOOpa. JIMHEHHbIH Tpaduk.
I'mcrorpamma. Kpyrosas nuarpamma. [I'padux paccesnus. Ily3slpbkoBas auarpamma.
['eorpaduueckas quarpamma. [IpaBuia cocTaBieHus OTUYETOB.

Tema 2. CpaBHeHMe HHCTPYMEHTOB /ISl IOCTPOEHUS OTYETOB

[Tmrocel u MuHychl nHCTpyMeHTOB: EXcel / Google Sheets, Google Data Studio, Tableau,
Power BI, QlikView, R Studio, Deductor u ap. OcHOoBHbIC METpHKH U TapameTpbl. CTpyKTypa
[IAKETOB, OCHOBHbBIE KOMIIOHEHTBI, IOJJIEP)KUBAEMbIE AHAIUTHUECKUE TEXHOJIOTUU. MeTomsl
BU3yanu3auu. MeTosl reoMeTpuueckux Inpeobpasoanuil. OToOpakeHue MKOHOK. MeTospl,
OpUEHTUpPOBaHHbIE Ha muKcenbl. Mepapxuueckue oOpasbl. Busyanuzanuu Ha pa3HbIX dTanax —
AHAIUTUYECKOTrO MPOLECCA, NCTOUHUKOB JaHHBIX, 3aTPY’KEHHBIX B aHAIMTUYECKOE MTPUIIOKEHHUE.
Busyanu3zanus pe3yabTaToB aHAIN3a.

Tema 3. [IpuMeHeHne BU3yaIN3allUM JAHHBIX
Hcrounnku nanneix. Knaccudukanus THIIOB MICTOUHUKOB NaHHBIX. [IpeaHasHadenne, cTpykTypa
u cpoiictBa OLTP cucrem. Busyanuzatopsl oOumiero HasHaueHMs- Tpaduku, IuarpaMmsl,
rucrorpamMmbl. OLAP aHann3 — MaHUIYJISLUS C U3MEPEHUSIMHU, TPAHCIIOHUPBAHUE, IeTaIN3alHsl.
Buzyanuzatopsl Ui OLIEHKM Ul KayecTBa Mojeneld. Marpuua kinaccudukauuu. Juarpamma
paccesnusi. Bwusyanuzanus KOHTpoJis Tiporiecca oOy4deHus Mojenei. BwusyanmmuszaTtopsl,
IpPUMEHSIEMbIE NIl MHTEPIpETallud pe3yJbTaToOB aHaiu3a. J(peBOBHAHBIE BU3yaJIU3aTOPHI.
Busyanuszanus csazeid. Kaptsl.

Tema 4. OcHoBHble noHATHA 3D-moneanpoBanusi. OcHoBbl padorsl B Blender.

ITosmronanbHoe MoeTHPOBAaHME.
OcHoBHble TOHATUA 3D-MopenupoBaHus, peHJepuHra u aHuManuu. OO030p NPOrpaMMHOIO
obOecrieuenns. Kparkas xapakrepuctuka u 0030p Bo3MmoxHocTei Blender. Murepdetic
nporpaMMbl. YmpaBiieHHE BUAOBBIMU OKHaMmu. llonmbp3oBarenbckast Hactpoiika. Pabora ¢
npumuTHBaMu. Co3faHue W yjaajieHue oObeKToB. Buibel meni-o0bekToB. BepminHbl U rpaHH.
[IpeoOpa3zoBanre W peaakTHpOBaHHE MENI-00BEKTOB. OObEeNUHEHHE U pa3JelieHue Melll-
00bexToB. bysnessl oneparuu. Padora ¢ "miaockuMun" o0bekTamMu (KpUBbBIE, OKPY)KHOCTH, TEKCT).

Tema 5. PaGora ¢ marepmanamMu, ocBellleHMeM W KamMepaMH, TEKCTYpHPOBaHHUe

00beKTOB
OcHOBHBIE HACTpOWKH MatepuaiioB. PabGora c y3noBoi apxurtekTypoil merimepoB Cycles.
OcHOBHBIE HACTPOWKH TeKCTyp. BcTpoeHHbie TekcTypsl. Mcnonap3oBanne n300paskeHU 1 BUIEO
B KauecTBe TeKCTyp. KapTel HOpmaneit. Hactpoiiku okpyskenus. Micnmons3oBaHue H300paXkeHU B
kadectBe (QoHa. Hactpoiiku kamepbl. Buasl u HacTpoilku ocBemenus. HenampasieHHOe
ocsemieHue. Hactpoiiku teneil. Otpaxkenue u npeiomienue. CtanaaptHsie penaepsl Blender.
OcnoBHble HacTpoiiku penaepa Cycles. Hactpoliku cuieHbl. PeHiepuHr CTaTHYHBIX H300paskeHUH.
PeHiepuHr BUIEOPOINKOB

Tema 6. PeHaepuHI aHUMALMM M CTEPEOCKONMUYECKUX H300paKeHH .
CHUHXpPOHHOCTb, JABIKEHHE, BpalleHue U MacimrabupoBaHue. Pabota B okHe [PO-kpuBbIX.
Coznmanme xmroued Mema. Mcenonb3oBaHME — ClaliIepoB  PENAKTHPOBAHUS — JIEHCTBUS.
AHUMHpPOBAaHHME MaTEpHajOB, JJaMI M HACTPOEK OKPYKEHHsS. AHMMAlUs YacTull, (pu3nuecKue
CUMYJISILIUY.



Tema 7. BbICOKONIPOU3BOANTEIbHBIH PEHICPHHT.
Pennepunr Ha BerunciautTenbHoM kiactepe YalIIVY, 3arpyska ¢aiiiaoB mpoekTa Ha KiacTep,
OCHOBBI paboThl B KOHCONHM Linux, KOHCONBHBIA 3amyck Blender, HacTpoiika ynalieHHOTO
pEeH/IepUHTa, CKAYMBaHHE TOTOBBIX N300paKEeHHIA.

4. TlepeyeHb Y4eOHO-METOAMYECKOr0 oOecredeHHsl ISl CaMOCTOSITEIbHOH PadoThI
00y4YAKOIIHUXCS 10 TUCHHILINHE

CamocrosTenbHas padoTa CTyJICHTOB SBJISETCS 0cO00H (opMOi opraHu3anuu y4eOHOro
nporecca, MPEACTABISIOMAs CO00H  IUTAaHUPYeMylo, II03HABAaTENbHO, OPraHU3allMOHHO U
METOAMYECKH HAIpPaBISIEMYIO JIESTEIbHOCTh CTYJICHTOB, OPUCHTHPOBAHHYIO Ha JIOCTIIKCHHE
KOHKPETHOTO  pe3ysbTara, OCYLICCTBIISIEMyI0 0€3 TpsMOH  IOMOIIM  ITPENoJaBaTelIs.
CamocrosTenbHas paboTa CTYIEHTOB SIBIISIETCS COCTaBHOM 4acThio y4yeOHOH pabOThl U MMeEeT
eJIbI0 3aKpeIUICHUE M yIriIyOJIeHHEe MOJyYeHHBIX 3HAHWH W HABBIKOB, TIOMCK M NMPUOOpETEeHUE
HOBBIX 3HAHUIA, @ TAK)KE BIIIOJHEHUE YUCOHBIX 3a/JaHUM, MOJITOTOBKY K MPEICTOSIINM 3aHATUSIM
U sKk3ameny. OHa IpelycMaTpUBaeT, Kak MPaBuiIo, pa3padoTKy pedepaToB, HATUCAHUE TOKIIAIOB,
BBIIIOJTHEHUE TBOPUYECKHX, WHAMBUIYaTbHBIX 3aJJaHUH B COOTBETCTBHU C Y4COHOW MPOrpaMMOi
(TeMaTHYeCKUM IUIAHOM M3y4eHUS AMCLHIUIMHE). TeMa Ui Takoro BBICTYIUIEHUS MOXKET OBbITh
Hpe/JIOKEHA MPeroiaBaTeeM HiIM n30paHa caMHM CTYJICHTOM, HO MaTepHall BBICTYILJICHUS HE
JOJDKeH ~ AyOnMpoBaTh — JIGKIMOHHBIA — Marepuan. PedepaTuBHBI — Marepuan — CIyXUT
JIONIOJTHUTENbHON HH(MOpManuei Ui paboThl HAa MPAKTUYECKUX 3aHATUSAX. OCHOBHAs LENb
JTAHHOTO BHJA pabOThI COCTOMT B OOYYEHHH CTYJCHTOB METOAAM CAaMOCTOSITEIbHOH paboTHI C
y4eOHBbIM MaTepuaioM. J[Js MOJHOTHI YCBOCHHS TEM, BBIHECCHHBIX B MPAKTHYCCKHE 3aHSTHS,
TpeOyercsi paboTa ¢ mepBoucroyHMKaMu. Kypc mpemycmarpuBaeT caMOCTOSITEIbHYIO padoTy
CTYJICHTOB CO CIICIMaIbHOW JmTeparypoi. Cieayer OTMETUTh, YTO CaMOCTOSTEIbHAs padoTa
CTYZICHTOB PE3yJbTaTUBHA JIMIIb TOTa, KOTJla OHA BBITIOIHACTCS CUCTEMATHYECKH, TNIAHOMEPHO
U [IeJIEHANPABIICHHO.

3agaHus Ui CAMOCTOATENBHOH  pabOThI  NpEIyCMAaTpHBAIOT  HCIIOJIb30BAHUE
HEOOXOJMMBIX TEPMHUHOB U TOHATHH MO mnpobieMaTuke Kypca. OHHM HaleIMBAalOT Ha
NpPaKTHYECKYI0 paboTy MO MPUMEHEHHIO M3Y4aeMOro MaTepHaja, MOUCK OHOIMorpapuyeckoro
Marepualia M JICKTPOHHBIX HCTOYHUKOB HHPOPMAIINHU, HLTIOCTPATUBHBIX MaTEPUAIIOB. 3aIaHHsI
10 CaMOCTOSTENbHOW padoTe [aroTcs MO TeMaM, KOTOpble TPeOyIOT JOMOJHUTEIBHOM
popaboTKH.

OOmmii 00beM CaMOCTOSTENBHON pPabOTHl CTYAGHTOB IO AWCHHUIUIMHE BKIFOYACT
AyJIUTOPHYIO U BHEAYTUTOPHYIO CAMOCTOSTEIILHYIO pabOTy CTY/ICHTOB B TEUCHHE CEMECTpA.

AynuTopHas caMOCTOsATeNbHas padoTa OCYIIECTBISETCS B (pOpMe BBIMOIIHEHUS TECTOBBIX
3aJlaHuil, Keilc-3a7a4, THMCHhMEHHBIX MPOBEPOYHBIX padOT MO TUCHHUILIHHE. AyIUTOpHAS
caMocTosATeNbHas paboTa obecrieyeHa 0a30l TECTOBBIX MaTEpUAIOB, KeHc-3a/ad 10 pasjenam
JIMCITUTLITHHBIL.

BHeayauTopHas caMoCcTOsITeNIbHASL pab0Ta OCYIIECTBIISICTCS B (JOopMax:
— MOJTrOTOBKH K YCTHBIM JIOKJIaaM (MUHHU-BBICTYIUICHUSIM);
— TOATOTOBKA K 3amuTe pedepara;
— MOJTrOTOBKA K IPYMIIOBOMY OOCYXICHHUIO TI0 TEMaM;
— TOJTrOTOBKA CTEHJOBBIX JTOKJIAJIOB U MIOCTEPOB;
— pa3paboTKa IMPOEKTOB.
OC-1. CamocTosTeabHas padoTa
[Tpumepsl caMOCTOSATEIBHBIX padOT
1. TlcuxoyorMuecKue acreKThl BU3YaTU3aliy TAaHHBIX

2. OCHOBHBIEC TPUHITUIIBI IUATPAMM U KPUTEPHH UX BBIOOpA.
3. Ilnrocel ¥ MUHYCBI HHCTPYMEHTOB BU3YyaIH3aIHH



14.

15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.

26.
217.

CpenctBa BU3yan3aluy JaHHBIX B R.

CpencrtBa Busyanu3aiuu nanneix B Excel / Google Sheets.
CpenctBa Busyannsanuu ganibix B Google Data Studio
CpencrBa Bu3yanu3anuu nanHbeix B Tableau.

CpencrBa Buzyanu3anuu nanubeix B QlikView.

CpenctBa Bu3yanm3anuu naHHbix B Deductor.

. Ucrounuku nanneix. Knaccudukanus THIIOB MICTOUHUKOB JJaHHBIX.

. OLAP ananus

. BuzyanuzaTtopsl, npuMeHseMble AJ1s HHTEPIPETALUU pe3yJbTaTOB aHaIM3a.
. AHanu3 BpEMEHHBIX PsI0B

[TonroroBka penakropa K paboTe, paccTaHOBKa OKOH M TaHENeW, HacTponKa
000py0BaHUs JUIsl pEHJIEPUHTA, pa3pelleH s U300pakeHUs

Coznanue cLieHbl U3 IPUMUTUBOB

Co3naHue mnpocTediel MOJUIOHAIBHOW MOJENM METOIOM 3KCTPYIUPOBAHUS
(yaenmueckast mapTa, rpaHaTa, yJIHIHBINA (OHAPD, MAsIK)

BbyneBsl onepanyy, NpoOeKTUPOBAHUE OTBEPCTHH U yriyOneHuil. Monenb 31aHus ¢
OKHAaMH, MOJICTTMPOBAHNE KPETIEKHBIX KOHCTPYKIIHA.

Hcnonb3oBanue Moau(pHUKaTopoB B paldoTe, CO3/laHHE BBICOKOIIOJUTOHAIBHBIX
00BEKTOB.

Co3gaHue mpocTeMIIMX MarepuanoB, IUIACTUK, MeTaill, crekyo. Cersiuecs
MaTepHaIbL.

Vcnonb3oBaHue MPOLEAYypPHBIX TEKCTYp, H300paKeHHs B KauecTBE TEKCTYD.
[Ipocreiinme pa3BepTKu.

Pa3BepTka 006bexToB. KyOnueckas, nunuHapuueckas, chepudeckas pa3BepTKH.
PazBepTka cnoxubix 00bekToB B UV-penakrope.

Hacrpoliika ocBelieHus U KaMepbl, CTEpEOCKOIIYecKas Kamepa.

AHUMHPOBaHNE 0OBEKTOB C TIOMOIIBIO KITFOUEBBIX KaJIpOB

AnumupoBanue  o0bekToB B Graph-editor, suHeliHas,  KyOuueckas
aNMpOKCUMAIUH, CO3/IaHNe aHUMAIIUU YIIPYTOTO TTaCHHS

Anumanus namn, pOKyCHOT0 pacCTOSIHUS KaMepbl, MaTepHaJIoB.

AHuManus 4acTui, GU3N4YecKue CUMYJIISALUS.

OC-2. KonrpoabHas padora 1

IIpuMepHBIil BApHAHT KOHTPOJIBHOTO 3aJaHMS:
[ToAroToBHUTH BU3YyaNU3aIMIO TaHHBIX B makere R studio:
e Busyanusamnus BpEMEHHBIX PsAI0B

e Busyanuzanus reorpauyeckux JaHHBIX

OC-3. KourpoJasHasi pagorta 2

CO3,Z[aHI/IC CTaTUYCCKOI'O 1/1306pa>1<eH1/151. HO,I[FOTOBI/ITB CICHY C UCITOJIB30BAHUCM ITOJIUTOHAJIBHOT'O
MOACIINPOBAHUA, HACTPOCHHBIM OCBCIICHUEM, KaMepoﬁ, OKPYXCHUEM.

IIpumepsr:

. Bokan g1g BuHa

. Annes ¢ hoHapsMu
. OcTpoB ¢ Masikom

OC-4. Tecr

TecT 110 OCHOBHBIM MMOHSITHIM JUCIHUITIINHBI, HpHMepHBIﬁ BApHUAHT BOIIPOCOB MPECACTABJICH B

DOC.



Hna camocmoamenvHoli nOOZ0MOEKU K 3AHAMUAM NO OUCHUNIUHE PEKOMEHOYEeMm A
UCNONb306AMb YUEOHO-MEeMOOUYECKUEe MAmepuanbl:

1. [{piranoB A.B., T'onyoxoB A.B. KommbloTepHoe MoOJenvpoBaHHWE W JIU3AMH
WH(OPMALIMOHHONW 00pa3oBaTeNbHON cpeApl: Y4eOHO-METOAMYECKHE PEKOMEHIAINH IS
MarucTpaHTOB HarmpaBiieHus moAroToBkH «llemarornueckoe oopazoBanuey» / A.B.1lpiranos, A.B.
['onyOxoB. — YibsaoBek: Yal'TIY, 2016.

5. IlpumepHble OLEHOYHBbIE MATEPHAJBI /IS NPOBEAEHHS TEKYUIero
ycIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTallui 00y4YalomuXxcs 1o JUCUUILINHe

KOHTPOJIS

Opranusanus ¥ NpoBeieHUE aTTeCTAlMH CTYAEHTA

®I'OC BO B coorBercTBUM € HpuHLMIAMH bBonoHCKOro mpouecca OpUEHTHPOBAaHbI
IPEUMYILIECTBEHHO HE Ha COOOIIEHHE 00yyaroieMycsi KOMIUIEKCAa TEOPETUUECKUX 3HAHUHM, HO Ha
BBIPaOOTKY y OakaiaBpa KOMIIETEHIMA — TUHAMUYECKOr0 Ha0opa 3HAHWH, YMEHUH, HABBIKOB U
JMYHOCTHBIX KAa4eCTB, KOTOPbIE MO3BOJIAT BHITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PhIHKE
TpyJla ¥ YCHEUIHO NMPO(eCCHOHATBFHO PEaT30BbIBATHCH.

B npouecce onenku 6akainaBpoB HEOOXOAUMO UCIOJIB3YIOTCS KaK TPAJULUOHHbIE, TaK U
WHHOBAIlMOHHBIC THIBI, BUABI U (GOpPMBI KOHTPOJSA. [IpM 3TOM MOCTENEHHO TpaaWIIMOHHEIE
CPEICTBAa COBEPLICHCTBYIOTCA B pYyCJIe KOMIIETEHTHOCTHOIO IIOJXOJa, a WHHOBAaLlMOHHbIE
CpezcTBa aialTUPOBAHBI JJI IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKON BY30BCKOM IIPAKTHUKE.

Lleab npoBegeHHs] aTTeCTAIMM — IPOBEPKAa OCBOECHHs OOPa30BaTENLHONW HPOTrpaMMBI
JVCHUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00Pa30BaTEIbHBIX PE3YIbTATOB.

IIpomexyTOo4YHAsI ATTECTANMA OCYLIECTBIIAECTCSA B KOHIE CEMECTPA U 3aBEPILACT U3yUEHUE
JUICIATUTMHBL, TIOMOTAeT OLEHUTh KPYIHBIE COBOKYITHOCTH 3HAaHWHA M yMeHUH, (OpMUpOBaHHE
OIPEICICHHBIX KOMIIETEHIIUH.

OLEeHOYHBIMU  CPEICTBAMU TEKYIIErOo OLCHUBAHUS SBISIOTCSA: JOKJIAA, TECThl 11O
TEOPETUYECKUM BOIIPOCAM JUCIUITIIMHBI, 3aIUTa MPAKTHYECKUX paboT U T.11. KOHTposIb ycBOeHUs
MaTepuaia BeAETCS PEryjsipHO B TEUEHUE BCEro CeMecTpa Ha MPAKTHUYECKHUX (CEMHHApCKHX,
71a00paTOPHBIX) 3aHATHUSX.

OueHo4YHbIE CpeACTBA IS
MPOMEKYTOYHOU ATTeCTAIUH
3a4eT (3K3aMeH)
OC-5 3auer B (hopme ycTHOTO cobeceToBaHuUs

Ne CPEJCTBA OIIEHUBAHMNSI, OO6pazoBarenbHbIe
n/m UCTIOJIb3YEMbIE JIJISl TEKYIIEro OIEHHBAHUS Pe3yabTAThl JUCIUATLTHHEI
nokasaressi popMHUpOBaHHsI KOMIETEHIIUH
OueHoYHbIE CPEACTBA AJI TeKYLIeH OP-1
aTTecTaluM Hcnons3yer UH(POPMALIMOHHO-
OC-1 BeicTymiieHue ¢ JOKIaJA0M IO KOMMYHUKAITMOHHBIE  TEXHOJIOTUH
pe3ysbTaTaM MoAroTOBKH pedepaTa npu MIOUCKe HEo0XouMon
OC-2 KontpomnbHas padora nH(popMalUK B MPOLIECCE PEICHUS
OC-3 KonrponbHas pabora Ppa3IMYHBIX KOMMYHUKaTUBHBIX
OC-4 Tect 3a7lad  Ha TOCYJIapCTBEHHOM H

MHOCTPAHHOM (-bIX) sI3bIKaX




Ornucanue OIEHOYHBIX CPEICTB M HEOOXOAMMOTO O0OpYyIOBaHUS (IEMOHCTPAIIMOHHOTO
MaTepuaiga), a TaKKe IMPOUeAyphbl W KPUTCPUU OICHUBAHHUS WHIMKATOPOB JIOCTHIKCHUS
KOMIIETEHIIMI Ha pa3IMyHbIX dTarnax ux GOPMHPOBAHUS B MPOLIECCE OCBOCHUS 00pa30BaTEIbLHOM
IIPOrpaMMBbI TIPeICTaBICHBI B DOH/IE OIEHOYHBIX CPEJICTB ISl TEKYILET0 KOHTPOJIS YCIIEBAeMOCTH
nu HpOMe)ICYTO‘{HOI;'I arTeCTaiuu 1o AUCHOUILIINHEC.

Mamepuanwl, ucnoyb3yemole 011 MEKyuie20 KOHMPOJis yCResaAeMoCmu
odyuarowuxca no oucyuniune

Matepuaibl J1Jis OpraHU3alMK TeKYIIeH aTTECTAIIMK MIPEICTABICHBI B I1.5 IPOrPaMMBI.

Mamepuanwl, ucnoyb3yemole 0115 RPOMENCYMOUHO20 KOHMPOIS YCRE8ACMOCU
odyuarowuxca no OucyuniuHe

IIpuMepHbIii NepeyeHb BONMPOCOB K 3a4eTy
Ienu u 3a1aun BU3yanu3aliy JaHHBIX.
OO6nacTh NpUMEHEHHUS, TUTIOCHI 1 MUHYCHI: JIMHEHHBIN Tpaduk
OO6nacTe NpUMEHEHHUs, IUIIOCH M1 MUHYCHI: ['McTorpaMmma
OO6nacTe IpUMEHEHHUs, TUTIOCH M MUHYCHI: KpyroBast muarpamMma
OO6nacTe NpUMEHEeHHUs, IUIIOCHl U MUHYCHI: ['paduk paccesHus
OO6nacte NpUMEHEHHs, TUTIOCH M MUHYCHI: [1y3pIppKOBast quarpaMma
OO6nacTe npUMEHeHHs, IUTIOCHI 1 MUHYCHI: ['eorpaduyeckas auarpamma
WucrpymenTsl Bu3yanu3saimu gaHabix: Excel / Google Sheets
WuctpymenTsl BUu3yanusanuu naHabsix: Google Data Studio
0. MuCcTpyMeHTHI BU3yanu3aiuu JaHHbix: Tableau
1. UuctpymenTs! BU3yanu3amun ganHbix: QlikView
12. IHcTpyMeHTHI BU3yaiu3anuu qanHeix: R Studio
13. HcTpyMeHTHI BU3yaM3anuu qanHbix: Deductor
14. OcHOBHBIE METPUKH U NTapaMETPhl JaHHBIX
15. Ucrounuku nanneix. Knaccudukanuus TUIIOB HCTOUHUKOB JIaHHBIX.
16. OLAP anamu3
17. Busyanu3zanusi BpeMEHHBIX PsIJIOB
18. OcuoBHBbIe TIOHATHS 3D-MOeMpOBaHUS
19. Untepoeiic Blender
20. [TpumuTHuBe! B Blender
21. Marepuainsl B Blender
22. ®usuka B Blender
23. Hactpoiiku penaepunra B Blender
24. Pexxumbl penaktupoBanus B Blender
25. Moauduxatops! B Blender
26. AHIManHs ¢ TOCTPOCHUEM KITFOUEBBIX KaJIpOB
27. Graph-editor Blender
28. TexcTypupoBaHue, BUIBI TEKCTYP
29. Pa3BepTka 00bekTOB. KyOuueckasi, HuanHIpHUYecKas, chepruueckas pa3BepTKU.
30. [IpenmymiecTBa U HETOCTATKH peHepoB Blender
31. Agnous! 1 goroiHenus Blender
32. Enunnnel n3mepenus B Blender
33. Buneopenakrop Blender
34. MonenupoBaHue TBEP/IBIX TEJ, TPaBUTALNS U CTOIKHOBeHHS B 3D-rpaduke
35. MoaenupoBanue xuakoctu B 3D-rpaduke
36. MonenupoBaHue ra3oB U mamenu B 3D-rpaduxe
37. MopnenupoBanue nosuei u Berpa B 3D-rpaduke

RRoOoo~NoOR~wNE



B koHIIe n3y4eHus JUCIUILINHBI TOABOISTCS UTOTH PAOOTHI CTYIEHTOB HA JICKIIMOHHBIX U
MPAKTUYECKUX 3aHATHUSAX ITyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.

Kpurepun oueHuBaHusi 3HAHUI 00y4AIOIIUXCA M0 JUCHUILIIHHE

Dopmuposanue 6a1IbHO-PEUMUH20801 OYeHKU pabompl 00yUaAOWUXCs

IMocermenne Pa6ora Ha
ITocemenune
N MPAKTUYECKHUX | MPAKTUYECKHUX | 3a4eT
JIEKIIUH .
3aHATHH 3aHATUAX
Paz6aimioBka 1o 2x1=2 10 x 1=10
224 6amos 64 6amta
1 BUJAaM paboT 0aoB 0aJoB
cemecTp | CymMmapHBIT 4 GamnoB 14 6annor 236 GamioB 300 6ammoB
Makc. 0asr max max Max max

Kpumepuu oyenusanus pabomsi 06yuaiowe2ocs no umozam cemecmpa

Ouenka baaasl (3 3E)
«OTIIHYHOY 271-300
«XOPOIIO» 211-270

«YJIOBJIETBOPUTEIILHO» 151-210
«HEY/IOBJICTBOPHUTEIILHO 150 u meHee

6. MeToanyecKue yKazaHus /Uil 00y4AIOUIMXCS 110 OCBOECHUIO THCHMIJIHHBI

VYcnenHoe u3ydyeHue Kypca TpedyeT OoT o0ydarollMXcsl MOCEIIEHUs JIEKIUH, aKTUBHON
paboThl Ha MPAKTUYECKUX 3aHATUSX, BBIIOJHEHHUS BCEX Y4E€OHBIX 3aJaHUN IMpEenojaBares,
03HAKOMJICHHUSI C OCHOBHOM U JIONIOJIHUTEIIbHOM JINTEPATypOHl.

3anuch JeKIHM — OJHa U3 (HOpM aKTUBHOM CaMOCTOSITENbHON paboThl 00ydaroluxcs,
TpeOyrolast HaBBIKOB U YMEHMSI KPaTKO, CXeMaTHYHO, ITOCIIEI0BATEIbHO U JIOTHYHO (PUKCUPOBATh
OCHOBHBI€ TIOJIO’KEHUS, BBIBOJIbI, 000011IeHNs, (POpMYIUPOBKHU. B KOHIlEe ekuuK npernoaaBareinb
ocTaBiseT Bpems (5 MHHYT) JUld TOro, 4yToObl OOyyaromuecss UMeNd BO3MOXKHOCTh 3aJaThb
YTOUHSAIOIIME BOIIPOCHI [0 HM3yd4aeMOMY Marepuany. I3-3a HeZocTtaTO4HOro KOJIM4YecTBa
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YNAeTCs OCBETUTh B IIOJIHOM O0BEME, IMO3TOMY
IIPENoAABaTeb, MO0 CBOEMY YCMOTPEHHMIO, HEKOTOPBIE BOIPOCHI BBIHOCUT Ha CaMOCTOSATEIBHYIO
paboTy CTY/IEHTOB, PEKOMEHIYS Ty WM MHYIO JUTepaTypy. Kpome 3Toro, A jydiiero oCBOEHHs
Martepuajga M CHUCTEMaTHU3aluM 3HAHUN MO JAWUCHUIUIMHE, HEOOXOAMMO IOCTOSIHHO pa3duparb
MaTepuabl JIEKIUHA 0 KOHCIEKTaM U y4eOHbIM nocobusimM. B ciyyae HeoOxoumMocTu oopalarsest
K ITPENOAABATENIO 32 KOHCYJIbTALE.

IToaroroBka K NPpaKTHYEeCKHUM 3aHATHAM.

[Tpy MoAroToBKE K MPAKTUYECKUM 3aHATHSIM CTYIEHT JOJDKEH HU3Y4UTh TEOPETUUECKUI
MaTepHuai 10 TeME 3aHITUS (UCIOJIb30BATh KOHCIEKT JIEKIMH, U3YYUTh OCHOBHYIO JIMTEpATypy,
O3HAKOMHTbCSA C IOMOJIHUTEIBHOM JIUTEPaTypol, IpU HEOOXOJUMOCTH JOMOIHUTH KOHCIEKT, Jienas
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEpaTypHbIX HCTOYHMKOB). B ciydae 3arpynHeHui,
BO3HUKAIOIIMX NPU OCBOCHUM TEOPETUUECKOr0 MaTepHaia, CTYIEHTY clielyeT oOpamarbcs 3a
KOHCyNbTallMel K mpernojaBarento. Vs Ha KOHCYNbTalMi0, HEOOXOJMMO XOPOIIO IMPOAYyMAaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B nauane npakTHueckoro 3aHATHA MpenoaBareib 3HAKOMUT CTYJIEHTOB C TEMOM, Orlaniaer
IUTaH IIPOBEICHUS 3aHATHS, BBIIACT 337aHus. B TeueHHe OTBEIEHHOIO BPEMEHU Ha BBINOJIHEHHE
paloThI CTYIEHT MOXET OOpaTUTHCS K MPENOAaBaTeNio 3a KOHCYIbTallMel Wiu pa3bscHeHusMU. B
KOHLIE 3aHATHS IPOBOJIUTCS IIPUEM BBINIOJIHEHHBIX 3aJaHuil, coOeceJOBaHHE CO CTYICHTOM.

Pe3ynpTaThl BHIIOIHEHUS MPAKTUYECKUX 3/1aHUH OIIEHWBAIOTCS B Oajliiax, B COOTBETCTBHHU C
0aJUTbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.



Ils1aHbI IPAKTHYECKUX 3aAHATHH
3AHSATHUE Ne 1. BBeienne B BU3YyaJIU3AIUIO TaHHBIX
1. TlpaBuna ycrenrHou BU3yaIM3alluH.
2. OCHOBHBIC IPUHITUIIBI JHATPAMM U KPUTEPUU UX BBIOOpA
3. TloctpoeHre OCHOBHBIX THIIOB quarpamm B Excel
4. CocraBlieHHE OTYETOB
OO6cyxeHre Ha MPAaKTUYECKOM 3aHSITHH TE€M, BBIJICIICHHBIX Ha JICKIIUH.

3AHSTHUE Ne 2. UHCTPYMEHTHI OCTPOEHUS 0TYETOB
1. Excel / Google Sheets
2. Google Data Studio
3. OcCHOBHbIE METPUKHU U ITAPAMETPHI.
4. CTpykTypa TMaKeTOB, OCHOBHbIE KOMIIOHEHTHI, MOJACpPKHUBACMbIC
TEXHOJIOTHUH.
OO6cyxneHre Ha MPaKTUYECKOM 3aHSATHH T€M, BBIJICTICHHBIX Ha JICKIIHH.

3AHATHUE Ne 3. UHCTPYMEHTBI IOCTPOEHHUS OTYETOB
1. Tableau.
2. Power BI.
3. Metoapl BU3yaIH3alny.
4. MeTtoabl TeOMETPUYECKUX MPEoOpa30BaHUIA
OOcyxeHre Ha MPaKTUYECKOM 3aHSITHU TEM, BBIJICTICHHBIX Ha JICKIIUHU.

3AHSATHUE Ne 4. UHcTpYMEHTBI IOCTPOEHHS 0TYETOB, MCTOYHMKHU JAHHBIX
1. R Studio
2. Deductor
3. Hcrounuku nanssix. Knaccuduxanys THIIOB UCTOUHUKOB JTaHHBIX
OO6cyxeHre Ha MPaKTUYECKOM 3aHSITHH TE€M, BBIJICIICHHbBIX Ha JIEKIIUH.

3AHSATHUE Ne S. Ilpumepsl BU3yaJau3auuu JaHHBIX
1. OLAP ananus
2. Jlmarpamma paccesHUsI.

3. BI/I3yaJ'II/I3aT0pBI, IMPUMCHSACMBIC I UHTCPIPCTALIUN PE3YJIIbTATOB aHAJIN34a.

4. Buzyanusauusi BpeMEHHBIX PsJIOB
5. Busyanuzauus cszeit. Kaptol.
OO6cyxeHre Ha MPaKTUYECKOM 3aHSITHH TE€M, BBIJICIICHHbBIX Ha JIEKIIUH.
3AHSATHE Ne 6. OcHoBbl padoTs! B Blender.
5. OO6mue npuHIUsl pabotsl B Blender
6. Wurepdeiic penakropa
7. VYnpaBieHuE BUJOBBIMU OKHAMU
8. Tlonmp3oBarenbckasi HACTPOMKA.
9. Pabora ¢ mpUMHUTHBAMH.
OO6cyxeHne Ha MPaKTUYECKOM 3aHSTHH TEM, BbIJICIIEHHBIX Ha JIEKIIUH.

3AHSATHE Ne 7. IToiMronajabHoe MoJieJMPOBaHHe
1. Cosznanue u ynaneHue oObEKTOB.
Bunasl mem-o6bekToB. BepiinHel 1 rpaHu.
[Ipeobpa3zoBanue U peJakTUPOBAHNE MEI-00BEKTOB.
OObenuHeHe U pasesieHue Mel-00beKTOB.
Bynessl onepanum.
Pabora ¢ "minockumu" o0bekTaMu (KpUBbIE, OKPYKHOCTH, TEKCT).

ook owm
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O6CY)K[[€HI/I€ Ha NPAKTUYCCKOM 3aHATUU TEM, BbIJICJICHHBIX Ha JICKIIHH.

3AHSATHUE Ne 8. PaGora ¢ MmaTepuasiamu, ocBellleHMeM U KaMepaMH, TEKCTYpPHPOBaHHUe
00BbEKTOB.

OcHOBHBIE HACTPONKH MAaTEpUAJIOB.

Pabota c y3moBoii apxurtektypoii meiaepos Cycles.

OcHOBHBIE HACTPOUKH TEKCTYP.

BcerpoeHHble TEKCTYpBI.

Hcnonb3oBanne n300pakeHMid U BUICO B KAUYECTBE TEKCTYP.

. Kaptsl HOpMariei.

OOcyx/IeHre Ha MPAaKTUYECKOM 3aHSTUU TEM, BBIJICJICHHBIX HA JIEKITUU

o E

3AHATHUE Ne 9. PaGora ¢ MmaTepuasiaMu, oCBellleHMEeM U KaMepaMH, TEKCTYpHpPOBaHHe
00BbEKTOB.

Hacrpoiiku oxkpyxeHus.

Hcnonb3oBanue nzobpaxenuii B kauectse GoHa.

Hacrpoiiku kamepsl.

Buibl 1 HACTPOWKHU OCBEIICHUS.

HenanpasieHHOE OCBeElICHUE.

Hactpotiku Tenei.

OTtpaxkeHue U MpeIoMIICHHUE.

OO6cyxneHre Ha MPAaKTUYECKOM 3aHSITHH TE€M, BBIJICTICHHBIX Ha JICKIUH

NookrwnpE

3AHSATHUE Ne 10. Pa6ora ¢ MaTepuaiaMu, OCBellleHHEM U KaMepPaMH, TEKCTYPHUPOBaHUe
00BbEKTOB.

Crangaprtaeie peHaeps! Blender.

OcHoBHble HacTpoiiku peraepa Cycles.

Hacrpotiiku cueHsl.

PennepuHr cTaTHYHBIX U300paKEHUH.

PennepuHr BUACOpOINKOB

agkrownE

O6CY)K)I€HI/I€ Ha ONPaKTHYCCKOM 3aHATHUH TEM, BBIACIICHHBIX Ha JICKIIUN

7. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHON yueOHOUH JuTepaTypbl, UHTepHET-pecypcos,
HEeOO0XOAUMBIX /1JI51 OCBOEHMS IH CHUTLTUHBI

OcHOBHasi IHTEPaTypa

1. CoBpemeHHBIE KOMIIBIOTEPHBIE TEXHOJOTUY : yueOHoe nocodue / P.I'. Xucmaros, P.I.
Cac¢un, /1.B. Tynues, H.®. TumepbaeB ; MunuctepcTBo oopazoBanus U Hayku Poccun,
denepanbHOE rocy1apcTBEHHOE O10KETHOE 00pa30BaTeIbHOE YUPEKIEHHE BBICILIETO
npodeccuoHaabHOro oopazoBanus «KazaHCKUI HAIMOHAIBHBIA UCCIIEI0BATEIbCKHIHI
TEXHOJOrn4eckuil yauusepcuteT». - Kazans : U3narenscteo KHUTY, 2014. - 83 c. :
cxeM. - bubmumorp. B kH. - ISBN 978-5-7882-1559-4 ; [Dnexrponnsrii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428016

2. XKykosckuii, O.1. NH(DOpMaIMOHHBIE TEXHOJIOTHH U aHAITN3 JTaHHBIX | yaeOHOE mocoone
/ O.H. XKykoBckuii ; MunuctepcTBo obpazoBanus u Hayku Poccuiickoit @enepanum,
Tomckuii ['ocynapctBennsiii YHUBepcuteT Cuctem YnpasieHus U PaguosnekTpoHuKu
(TYCYP). - Tomck : O Kontent, 2014. - 130 c. : cxem., un. - bubmmorp.: c. 126 - ISBN
978-5-4332-0158-3 ; To xe [DnexTponHsIii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=480500



http://biblioclub.ru/index.php?page=book&id=480500

3. Kpyrukos, B.H. Ananu3 nannsix : yaeonoe nocooue / B.H. Kpyrukos, B.B. MemieukuH ;
MunucrepctBo 0o0pa3oBanus 1 Hayku Poccuiickoit @enepanuu, OenepaabHoe
roCyJapCTBEHHOE OI0/PKETHOE 00pa30oBaTeIbHOE YUPEKICHUE BBICIIETO
npodeccnoHaIbHOro 0opazoBanus «KemMepoBCKHii TOCYIapCTBEHHBIH YHUBEPCUTET. -
Kemeposo : KemepoBckuii rocynapcTBeHHbIN yHUBEpcuTeT, 2014. - 138 ¢. : ni. -
bubnuorp. B kH. - ISBN 978-5-8353-1770-7 ; To »xe [DnexrponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=278426

4. Tlepemutuna, T.O. KomnbtorepHas rpaduka : yaeonoe nmocodue / T.O. Ilepemutnna ;
MuHuctepcTBO oOpa3zoBanus 1 Hayku Poccuiickoit @eneparuu, ToMckuii
lNocynapcrBennsiit Yauepcuretr CucreM Ymnpasienust u Paguosnekrponuku (TYCVYP).
- Tomck : Db Konrent, 2012. - 144 c. : ni.,tadi., cxem. - ISBN 978-5-4332-0077-7 ; To
xe [DnekrponHbii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=208688

5. OcHOBBI TPEXMEPHOTO MOACTUPOBAHUS U BU3YAIU3AINH | Y4eOHO-METOINYECKOE
noco6ue / P.I'. Xucmaros, A.H. I'paues, P.I". Cadun, H.®. Tumepbaes ; MunucrepcTBo
oOpa3oBanus u Hayku Poccun, @enepalibHOE rocyJapCTBEHHOE OI0IKETHOE
o0pa3oBaTelbHOE YUpexkACHUE BhICIIEro nmpodeccuoHansHoro oopasopanus «Kazanckuii
HallMOHAJIBHBIN UCCIEA0BATEIbCKUI TEXHOJOTHYECKN YHUBEPCUTET». - Ka3aHs :
KHUTY, 2012. - Y. 1. - 140 c. : un. - bubmwmorp. B kH. - ISBN 978-5-7882-1340-8: ISBN
978-5-7882-1341-5 (Y. 1) ; To xe [DnexrpoHHsbIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=258846

Jlono/THUTeIbHAS JIUTepaTypa

1. BUT. buznec & Nndopmanmonnsie Texnonorun / m3a. OO0 «Cunnukar 13» ; 1. pen.

I'. TTonoxesen - Mocksa : Cungukar 13, 2017. - Ne 3(66). - 68 c.: ui. - ISSN 2313 8718
To xKe [DneKkTpoHHBII pecypc]. - URL:

http /lbiblioclub.ru/index.php?page=book&id=459109

2. Cawmoiinenko, A.Il. WHpOpManmmoHHBIE TEXHOJOTHH CTaTHCTUYECKOW 00pabOTKH
naHHbIX : ydeOHoe mocobue / A.Il. Camoiinenko, O.A. Ycenko ; MuHHCTEpPCTBO
oOpazoBanust u Hayku Poccuiickoit ®enepaunn, PenepanbHOe TroCyAapCTBEHHOE
aBTOHOMHOE 0O0pa3oBaTelbHOE YYpexJIeHHe Beicuiero obpazoBaHus «HOxHBIN
(benepaibHBIA YHUBEpPCUTET», MH)XKEHEpHO-TEXHOJOTUYECKasT akajaeMus. - PocTtoB-Ha-
Hony ; Taranpor : U3natensctBo FOxHOrO denepanbHoro ynusepcurera, 2017. - 127 c.
: uin. - bubmorp. B kH. - ISBN 978-5-9275-2521-8 ; To ke [DnekTpoHHBIA pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=500042
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Hnmepnem-pecypcol

— https://www.intuit.ru — HanmoHaibHbIH OTKPBITHIN YHHBEPCUTET

— https://data.gov.ru/— OtkpsiThie manHBIE Poccuu

— http://www.europeansocialsurvey.org/ - baza nanabIx EBporeickoro corpaabHOro
nccienopagust ESS

— https://datavisualization.ch/ - HoBoctu u nnpopmarus 0 BU3yalin3aiuu JaHHBIX

— https://hubofdata.ru/ - HaGopsl OTKPBITEIX TOCYAapCTBEHHBIX JaHHBIX

— https://blender.org — Odpunnansuerii nopran Blender
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Jluct cornacoBanus paboteit mporpaMmel
y4€OHOH AMCUMIUIMHB] (IPAKTHKH)

-
Hanpasiienne nmoarorosxn: 44.04.01 Mmxenepro-nenaroruueckoe o6pasopanue, 44.04.01
[lexaroruueckoe obpazosanue
PaGouas nporpamma [TpUHIKIIE! ¥ TEXHONOTHH BH3YallH3alUHU JaHHBIX U 3D-MoemMpoBaHue
Cocrapurean: ['omy6okoB A.B.— Yaesnosek: Yal' TV, 2024,
Ilporpamma coctapnena ¢ yueTom deaepanbHOro rocy1apcTBEHHOTO 05pa3oBaTeNbHOrO CTaHAApTa
BBICLLEro 00pa3oBaHus [0 HANPABEHHIO NOAroTOBKH 44.04.01 MHKeHepHo-TIefaroruyeckoe 06pazoBaHue,
44.04.01 [enaroruyeckoe 06pazoBanue, yTBEPKAEHHOr0 MUHUCTEPCTBOM 06pa30BaHHS U HAYKH
Poccuiickoit Pengpaiini, H B COOTBETCTBUY C YUEOHBIM IIIAHOM.
CocraButenu 77 TonyGkos A.B.

(noonuce)
Pabouas nporpamma y4eOGHOM MMCHMIIMHBI (IPAaKTHKH) ofoOpeHa Ha 3acenaHuy Kadenpsl BbICIIEH

nyan

marematuku "23" anpens 2024r., npotokon Ne 8
3aBeyrouuii kageapoi M /
N Cronsposa I.B. 23.04.24

Auuras noonuce pacugpposra nodnucu odama
Pabouas nporpamvg yueOHOH qUCHUIITHHEEI (TIPAKTHKH) COTIACOBAHA ¢ GHOIMOTEKOM

Cotpyanuk onbndgreyy
%%7%/ Mapcaxkoga 10.B. 0.0 (M@Z/La

MUYHAA nOONUCH pacuaigposra nodnucu oama

[lporpamma paccmoTpena 1 0106peHa Ha 3aCeJaHHK YIEHOTo CoBeTa (haKyIbTeTa (PU3UKO-MaTeMaTHYECKOro
1 TexXHonoruyeckoro obpazopanus "15" mas 2024 r., npotokon Ne 6
HexaH (pakynpreTa })11//3 JKO-MATEMATHYECKOT0 M TEXHOIOTHYECKOTO 00pa30BaHUs

7 12 UYepesatenko O.U. 15.05.24

777
[lporpamma paccmoTpeHa M 0onoOpeHa Ha 3acefaHHU YYEHOTO COBETA HCTOPHKO-(HIOIOrHYECKOro
(axynprera "14" mas 2024 r., nporoxon Ne 6

Jlexauu CTWFH 0JIOTHYECKOT0. haKyabTeTa . .
bwege @on  F 42 140524
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