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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
oOpa3oBaHHWe, HAMpPaBICHHOCTh (TMpoduiab) 00pa3oBaTeNbHOW MpOrpaMMbl «MeToaoIoTus
MaTeMaTHUYeCKOTro 00pa3oBaHUs», OUHOU (HOPMBI O0yUEHUSI.

JlucuuiuiiHa OmMpaeTcss Ha pe3ylbTaThl 00ydeHus, cOPMHUPOBAHHBIE B PaMKax Kypca
OakanaBpuara.

Pe3ynbrarhl M3y4eHUs] TUCLUIUIMHBI SBJISIOTCS OCHOBOM JUISl M3YYEHMS] TUCLUIUIMH JUIS
npodecCuOHANBHOM EATEILHOCTH U MTPOXO0KICHHS TOCYAapCTBEHHOM UTOTOBOM aTTeCTalluu

1. Ilepeyenr mnJIaHMpyeMbIX pe3yJbTaTOB 00ydeHuss (00pa3oBaTe/bHBIX
pe3yJbTaToB) MO TUCIHUILINHE

Ilenbr0o OCBOGHMS JIUCUUIUIMHBI  SIBISIETCS  IMOATOTOBKA y4yuTeNns K  Oyaymieu
npohecCHOHANBHOM NIeATENbHOCTH: (HOPMUPOBAHHUE CIIOCOOHOCTH K TMPENOJaBaHUIO y4eOHOTO
IpeaMeTa JijIsl pa3HbIX HallpaBJICHUN OJTOTOBKU Ha Pa3HbIX YPOBHAX 00pa3oBaHMs.

3agadeii OCBOCHUSI NIUCLUUIUIMHBI ABIIsETCS (POPMHUPOBAHHUE MPECTABIECHUN O TPEXMEPHOI
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 OO0pa3oBarenbHbIe 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 (pazoenoe) u omeeoeHH020 HA HUX KOIUYECHEA AKAOEMUUECKUX YaAco8 U
6U008 YUeOHbIX 3aHAMUIL

KonnuectBo yacos no ¢popmam
OpraHu3ay 00y4eHHs
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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. Ilonuronansaoe MoaenupoBaHue
PabGora ¢ MarepuasiamMu, OCBELICHMEM M KaMmepami, 4 12
TEKCTYPUPOBAaHUE OOBEKTOB




Pennepunr aHUMaIUH " CTEPEOCKONMUYECKUX 5 13
n300pakeHM, BBICOKOTIPOU3BOAUTEIBHBIA PEHICPUHT.
Bcero nmo nucuumninxe: 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 Munychl nHCTpyMeHTOB: EXxcel / Google Sheets, Google Data Studio, Tableau,
Power BI, QlikView, R Studio, Deductor u ap. OcHOBHbIC METpHKH U TmapameTpbl. 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.
Buzyanuzatops! Ui OLIEHKM Ul KayecTBa Mojeneld. Marpuua knaccudukanuu. J[uarpamma
paccesnusi. Bwusyanuzanus KOHTpoJis Tiporiecca oOy4deHus Mojenei. BwusyanmmuszaTtopsl,
IpPUMEHSIEMbIE NIl MHTEPIpETallud pe3yJbTaToOB aHaiu3a. J(peBOBHAHBIE BU3yaJIU3aTOPHI.
Busyanuszanus csazeid. Kaptsl.

Tema 4. OcHoBHble noHATHS 3D-monennpoBanusi. 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, TEKCTYpHPOBaHHe

00bEKTOB
OcHOBHBIE HACTpOWKH MatepuaiioB. PabGora c y3noBoi apxurtekTypoil merimepoB Cycles.
OcHOBHBIE HACTPOWKH TeKCTyp. BcTpoeHHbie TekeTypsl. Mcnonabp3oBanne 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
MCTOANYCCKH HaIpaBICMYIO ACATCIBHOCTL CTYACHTOB, OPUCHTHPOBAHHYIO Ha HOOCTHUKCHHC
KOHKPETHOTO  pe3ysbTara, OCYLICCTBIISIEMyI0 0€3 TpsMOH  IOMOIIM  ITPENoJaBaTelIs.
CamocrosTenpHas padoTa CTYIEHTOB SIBISIETCS COCTaBHOM 4acThio y4yeOHOH pabOThI U MMeEeT
eJIbI0 3aKpeIUICHUE M yIriIyOJIeHHEe MOJyYeHHBIX 3HAHWH W HABBIKOB, TIOMCK M NMPUOOpETEeHUE
HOBBIX 3HaHHI>i, a TaKXKXEC BBIIIOJIHCHHUEC y‘-Ie6HI)IX 3a[[aHI/H>'I, MMOATOTOBKY K NPCACTOAIINM 3aHATHAM
U sKk3ameny. OHa IpelycMaTpUBaeT, Kak MPaBuiIo, pa3padoTKy pedepaToB, HATUCAHUE TOKIIAIOB,
BBITTIOJITHCHUE TBOPUYCCKUX, MHAUBHUAYAJIbHBIX SaIIaHI/Ifl B COOTBETCTBUHU C y‘-Ie6HOI71 HpOFpaMMOﬁ
(TeMaTHYeCKUM IUIAHOM M3y4eHUS AMCLHIUIMHE). TeMa Ui Takoro BBICTYIUIEHUS MOXKET OBbITh
IpeUIoKeHa MpernojaBaTeseM Wik u30paHa caMUM CTYACHTOM, HO MaTepHall BBICTYIJICHUS HE
JOJDKeH ~ AyOnMpoBaTh — JIGKIMOHHBIA — Marepuan. PedepaTuBHBI — Marepuan — CIyXUT
JIOTIONIHUTEIbHOW HH(pOpMaueil uiss paOoTbl Ha NPAKTHUUECKUX 3aHATUsAX. OCHOBHas LEJb
JTAHHOTO BHJA pabOThI COCTOMT B OOYYEHHH CTYJCHTOB METOAAM CAaMOCTOSITEIbHOH paboTHI C
y‘-Ie6HI)IM MaTcpurajioM. I[J'I?I IMOJIHOTBI YCBOCHUHS TEM, BBIHCCCHHBLIX B IPAKTHYCCKUC 3aHATHA,
TpeOyercsi paboTa ¢ mepBoucroyHMKaMu. Kypc mpemycmarpuBaeT caMOCTOSITEIbHYIO padoTy
CTYACHTOB CO CIIEHMAIBbHOW JuTeparypoii. CieyeT OTMETHTh, YTO CaMOCTOsTeNbHAs paboTa
CTYZICHTOB PE3yJbTaTUBHA JIUIIb TOTa, KOTJla OHA BBITIOIHACTCS CUCTEMATHYECKH, TNIAHOMEPHO
U [IeJIEHANPABIICHHO.

3agaHus Ui CAMOCTOATENBHOH  pabOThI  NpEIyCMAaTpHBAIOT  HCIIOJIb30BAHUE
HEOOXOJUMBIX TEPMHMHOB M TIOHATUH 1O mpobieMatuke Kypca. OHM HalenuBalOT Ha
NpPaKTHYECKYI0 paboTy MO MPUMEHEHHIO M3Y4aeMOro MaTepHaja, MOUCK OHOIMorpapuyeckoro
Marcpurajia v 3JICKTPOHHBIX UCTOYHUKOB I/IH(l)OpMaHI/II/I, HUITIOCTPATUBHBIX MaTCpHaIOB. 33}13HI/I${
10 CaMOCTOSTENbHOW padoTe [aroTcs MO TeMaM, KOTOpble TPeOyIOT JOMOJHUTEIBHOM
popaboTKH.

OOmmii 00beM CaMOCTOSTENBHON pPabOTHl CTYAGHTOB IO AWCHHUIUIMHE BKIFOYACT
AyJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATEIBHYIO paOOTy CTYZCHTOB B TEUEHUE CEMECTpA.

AynuTopHas caMOCTOsATeNbHas padoTa OCYIIECTBISETCS B (pOpMe BBIMOIIHEHUS TECTOBBIX
3a/laHui, KeHc-3a7ady, MUCBbMEHHBIX MPOBEPOYHBIX padOT MO AUCHUIUIMHE. AyJIUTOpHas
caMocTosATeNbHas paboTa obecrieyeHa 0a30l TECTOBBIX MaTEpUAIOB, KeHc-3a/ad 10 pasjenam
JUCHUITIINHBI.

BHeayauTopHas caMoCcTOsITeNIbHASL pab0Ta OCYIIECTBIISICTCS B (JOopMax:
— IMOArOTOBKH K YCTHBIM JOKJIagaM (MI/IHI/I-BBICTYHJ'ICHI/ISIM);
— TOATOTOBKA K 3amuTe pedepara;
— TOATOTOBKA K TPYNIIOBOMY OOCYKIIEHHIO 110 TeMaM;
— TOJTrOTOBKA CTEHJOBBIX JTOKJIAJIOB U MIOCTEPOB;
— pa3paboTKa MPOEKTOB.
OC-1. CamocTosTeabHas padoTa
[Tprmepsl caMOCTOSATENBHBIX padboOT
1. Ilcuxojgornyeckue acueKThbI BHU3yaJIM3alluu JaHHBIX

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.

CpencrBa Busyanu3aiuu nanubeix B Excel / Google Sheets.
CpenctBa Busyanu3anuu nanHbix 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

. BuzyanuzaTopsl, npuMeHseMble AJ1s1 HHTEPIPETALuU pe3yJbTaTOB aHaIU3a.
. AHanu3 BpEMEHHBIX PsI0B

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

Co3znanue cueHbl U3 IPUMUTUBOB

Co3naHue mnpocTedield IMOJUIOHAIBHOW MOJENIM METOJOM 3KCTPYIUPOBAHUSA
(yaenmueckast mapTa, rpaHaTa, yJIHIHBINA (OHAPD, MAsIK)

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

Hcnonb3oBanue MoIuGpHUKaTOpoB B paboTe, CO3/1aHUE BBICOKOIOIUTOHAIBHBIX
00OBEKTOB.

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

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

Pa3BepTka 00bexToB. KyOnueckas, numuHapuueckas, cheprudeckas pa3BepTKH.
PasBepTka cinoxubIX 006eKTOB B UV-penakrope.

Hacrpoiika ocBelieHus U KaMepbl, CTEpEOCKOIIYecKas Kamepa.

AHUMHPOBaHNE 0OBEKTOB C TIOMOIIBIO KITFOUEBBIX KaJIpOB

AnumupoBanue  o0bekToB B Graph-editor, nuHeiiHas,  KyOuueckas
anmpOKCUMAIUH, CO3/IaHIe aHUMAIIUX YIPYTOro MajaeHus

AHumanus nami, pOKyCHOTO pacCTOSIHUS KaMepbl, MaTepHalloB.

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 reorpau4eckux JaHHBIX

OC-3. KourpoJasnas pagora 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



Hna camocmoamenvHoli n0020MOEKU K 3AHAMUAM NO OUCHUNIUHE PEKOMEHOYem A
UCNnONb306aMb YUEOHO-MeMOOUUEeCKUe Mamepuanbl:

1. [{piranoB A.B., T'onyokoB A.B. KommbroTepHoe MojenupoBaHWE W JAU3alH
WH(OPMAIIMOHHONW 00pa3oBaTeNbHONW CcpeAbl: Y4eOHO-METOAMYECKHE PEKOMEHIAINH IS
MarucTpaHTOB HampaBiieHus moAroToBkH «llemarornueckoe oopazoBanuey» / A.B.1lpiranos, A.B.
['onyOkoB. — YibsaoBek: Yal'TIY, 2016.

5. IlpumepHble OLEHOYHbIE MATEPHAJBI /Jsl TNPOBEAEeHUS] TEKYNIero KOHTPOJIs
yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTallui 00y4YalomuXxcs 1o JUCUHILINHe

Opranusanus ¥ NpoBeiecHUE aTTeCTAllUH CTYAeHTA

®I'OC BO B coorBercTBUM € HpuHLMIAMu bBonoHCkoOro mpouecca OpUEHTHPOBAHbI
IPEUMYILIECTBEHHO HE Ha COOOIIEHNE 00yyJaroieMycsl KOMIUIEKCa TEOPETUYECKUX 3HAHUHM, HO Ha
BBIPaOOTKY y OakajiaBpa KOMIIETEHIMA — TUHAMUYECKOr0 Habopa 3HAHWH, YMEHUH, HaBBIKOB U
JMYHOCTHBIX KA4eCTB, KOTOPBIE ITO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PhIHKE
TPyZa ¥ YCHELHO IPOPECCUOHATIBHO PEaIN30BbIBATHCS.

B npouecce onenku 6akanaBpoB HEOOXOAUMO UCIONIB3YIOTCS KaK TPAJULMOHHbIE, TaK U
WHHOBAI[MOHHBIC THIBI, BUIBI U (QOpPMBI KOHTPOJs. [Ipy 3TOM MOCTENEHHO TpaIuIOHHBIE
CPEICTBAa COBEPLICHCTBYIOTCA B pYyCJIe KOMIIETEHTHOCTHOIO IIOJXOJa, a WHHOBAaLlMOHHbIE
CpeCcTBa aalTUPOBAHBI I IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKON BY30BCKOM MPAKTHUKE.

Lleab npoBegeHHs] aTTeCTAIMM — IPOBEPKAa OCBOECHHs OOPa30BaTENLHOW HPOTrpPaMMBI
JVCHUTUTMHBI-IPAKTUKYMa 4epe3 CPOPMHUPOBAHHOCTH 00Pa30BaTEIbHBIX PE3yIbTATOB.

IIpomexyTo4YHAs1 ATTECTANMA OCYLIECTBIIACTCSA B KOHIIE CEMECTPA U 3aBEPILAET U3yUYEHUE
JTUICIATUTMHBL, TIOMOTAeT OLEHUTh KPYIHBIE COBOKYITHOCTH 3HAaHWHA M yMeHUH, (opMUpOBaHHE
OIPEEIEHHBIX KOMIIETEHIIUH.

OLEeHOYHBIMU CPEICTBAMU TEKYILIEro OLICHUBAHUS SBISIFOTCS: JOKJIaA, TECThl IO
TEOPETUYECKUM BOIIPOCAM JUCIUIIIMHBI, 3aIHUTa TPAKTUHYECKUX paboT U T.11. KOHTposb ycBOeHUS
MaTepuaia BeAETCS PEryjsipHO B TEUEHUE BCEr0 CEeMecTpa Ha MPAKTHUYECKUX (CEMHHApCKHX,
71a00paTOPHBIX) 3aHATHUSX.

Ne CPEJCTBA OIUEHUBAHMNSI, OO6pazoBarenbHbIe
n/m UCTIOJIb3YEMbIE JIJISl TEKYIIEro OIEHHBAHMUS Pe3yabTATHl JUCIUATITHHBI
nokasaressi opMHUpOBaHMsI KOMIETEHIIUH
OuneHo4HbIe CpeacTBa A TEKYIIEH OP-1
aTTecTaluM Hcnons3yer UH(POPMALIMOHHO-
OC-1 BeicTymieHue ¢ JOKIaJA0M IO KOMMYHUKAIITMOHHBIE  TEXHOJIOTUH
pe3ysbTaTaM MoAroTOBKH pedepaTa npu MIOUCKe HEo0XouMon
OC-2 KontpomnbHas padora nH(popMalUK B MPOLIECCE PEICHUS
OC-3 KonrponbHas pabora Pa3JInYHBIX KOMMYHUKaTUBHBIX
3aJad  Ha TOCYJApCTBEHHOM H
OueHo4YHbIE CpeACTBA IS WHOCTPaHHOM (-bIX) sI3bIKaX
NPOMEKYTOYHOM aTTeCTAUM
3a4eT (3K3aMeH)
OC-4 3auer B (hopme ycTHOTO cobece0BaHus

Omnucanue OLCHOYHBIX CPCACTB U HCO6XOI[I/IMOFO 060pyI[OBaHI/IH (I[eMOHCTpaL[I/IOHHOFO
MaTepI/IaJ'Ia), a TaKXe MNIpoucaAypbl M KPUTCPpHUH OLCHUBAHHUA HWHAHUKATOPOB JOCTUKCHUA
KOMIIETCHIIUM Ha PAa3JIMYHBIX 3Tallax Uux (I)OpMI/IpOBaHI/IH B IIpOoHeCCC OCBOCHUA O6pa30BaTCHLHOﬁ



mporpaMMmaI NpCACTABJICHLI B CDOHIIG OICHOYHBIX CPCACTB AJId TCKYLICTO KOHTPOJIA YCIICBACMOCTHU

U TIpOM

€XKYTOYHOM aTTECTAIUU 10 AUCIUIUIMHE.
Mamepuanwi, ucnoivzyemole 011 MEKyuie20 KOHMPOA yCneeaemocmu
o00yuarmuxca no OucCyunIuHe

MaTepI/IaJIBI AJIg OpraHu3alnuun TGKYIJ_Ief/'I arTeCTaluuu nNpeaACTaBJICHLL B .5 porpaMmal.
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Mamepuansi, ucnonv3yemoie 011 RPOMEHCYMOUYHO20 KOHMPOJIA YCREeaAeMoOCmu
o00yuaruuxca no OucCyunIuHe

IIpumepHBbIi epeYeHb BONPOCOB K 3a4eTy
Ienu u 3a1aum BU3yaau3aluy JaHHBIX.
OO6acTh MPUMEHEHHMS, TUTIOCHI 1 MUHYCHI. JIMHEHHBIN Tpaduk
OO6nacte NpUMEHEHHUs, IUTIOCH 1 MUHYCHI: ['cTorpaMma
OO6nacTe npUMeHeHHUs, IUIIOCHl 1 MUHYChI: KpyroBast tuarpamMma
OO6nacTe IpUMEHEHHUs, TUTIOCHI M MUHYCHI: [ paduk paccessHus
OO6nacte npuMeHeHus, IIOCHl 1 MUHYCHI: [1y3pIppKOBast quarpaMma
OO6sacTh NpUMEHEeHUs, IUTI0CHl U MUHYCHI: ['eorpaduyeckas nuarpamMmma
WucrpymenTsl Bu3yanu3samnuu gaHabix: Excel / Google Sheets
WucrpymenTs! Bu3yanu3anuu naHabix: Google Data Studio
WHcTpyMeHTHI BU3yanu3aiuu qanHbix: Tableau
WucrpymenTsl Bu3yanu3sanuu gaHabix: QlikView
WHcTpyMeHTHI BU3yanu3aiuu qansbix: R Studio
WuctpymenTsl Bu3yanu3anuu aanabix: Deductor
OCHOBHbBIE METPUKH U TApaMETPhI JaHHBIX
Hcrounnku nanneix. Knaccudukanus THIIOB HICTOYHUKOB JAaHHBIX.
OLAP ananus
Busyanu3zanus BpeMEHHBIX PS0B
OcHoBHbIe OHATHS 3D-MoienupoBaHus
Wnrepdeiic Blender
[TpumuTHuBe! B Blender
Martepuans! B Blender
dusuka B Blender
Hactpoiiku pennepunra B Blender
Pexumebl penaktupoBanus B Blender
Monuduxarops! B Blender
AHMManus ¢ MOCTPOEHUEM KITHOUYEBBIX KaJpOoB
Graph-editor Blender
TexctypupoBaHue, BUAbI TEKCTYP
Pa3Beprka 00bekToB. KyOnueckas, uinHapuyecKkas, cepuyeckas pa3BepTKu.
[IpenmymiecTBa U HegoCTaTKH peHiepoB Blender
Annons! u nononnenus Blender
Enunanner usmepenus B Blender
Buneopenakrop Blender
MopenupoBaHue TBEPBIX TN, TPaBUTALUS U CTOJIKHOBEHUsS B 3D-rpaduke
MopenupoBanue xuakoctu B 3D-rpaduxe
MopenupoBaHue ra3oB u miaamenu B 3D-rpaduxe
MonenupoBanue nosei u Berpa B 3D-rpaduke

B xoH1e HU3YUCHUA JUCHUIIIIMHBI TIOABOAATCA UTOT'U pa6OTLI CTYACHTOB Ha JICKIHUOHHBIX U

IIPaKTH

YEeCKUX 3aHATUSX MIyTEM CYMMHPOBAHUS 3apad0TaHHBIX 0AJUIOB B TEUEHUE CEMECTpa.



Kpurepun oneHuBanus 3HAHUH 00y4al0IMXCS 10 AUCHMILIMHE

Dopmuposanue 6ALILHO-PEUMUH2080U OYeHKU pabombl 00YYaAIOUUXCSL

[Tocertenune PabGora Ha
ITocemenne
N NPAKTUYCCKHUX | TPAKTUYCCKUX | 3aueT
JIEKIINIA .
3aHATUN 3aHATHIX
Pas0aiuioBka 1o 2x1=2 10 x 1=10
224 GamoB 64 Gama
1 BHJIaM padoT OamioB 0aJUIOB
cemectp | CymmapHbIi 4 6amnoB 14 6annos 236 6amoB 300 6anoB
Makc. 0an max max Max max

Kpumepuu oyenusanusa pabomul obyuaroue2ocs no umozam cemecmpa

Ouenka Bbaaasl (3 3E)
«OTIIMYHO» 271-300
«XOPOIIO» 211-270

«Y/IOBIIETBOPUTEITLHOY 151-210
«HEY/IOBIICTBOPHUTEIILHO» 150 u menee

6. MeTtoanyecKkue yKazaHus VI 00y4alOUIMXCS 110 OCBOCHUIO TUCHMIIJIHHBI

VYcnennoe u3ydeHue Kypca TpeOyeT OT oOyJarolmuxcsi TMOCEIICHUs JIEKINM, aKTUBHOM
paboThl Ha NPAKTUYECKUX 3aHATUSAX, BBIIOJHEHHS BCEX Y4YEOHBIX 3aJaHMi mpernojaBaTels,
03HAaKOMJICHHSI C OCHOBHOM U JIOIIOJIHUTEIBHOM JIMTEPATYPOH.

3anuch JeKHUU — OJHa U3 (POpM aKTHUBHON CaMOCTOSATENIBHOM paboThl 00ydaroluxcs,
TpeOyromiasi HAaBBIKOB U YMEHHS KPaTKO, CXEMaTHYHO, ITOCIIEIOBATEIHHO U JIOTHYHO (PUKCUPOBATH
OCHOBHBIE TIOJIOXKEHHUS, BBIBOJIbI, 0000111eHNs, (POPMYIUPOBKHU. B KOHIIE JIeKIIMU MpenoaaBaTeb
OCTaBJISIET BpeMs (5 MUHYT) IJisi TOTO, 4TOOBI OOydYaroIIMecss WMENTHd BO3MOXXHOCTH 3aJ1aTh
YTOYHSIONIME BOMPOCHI IO HM3y4aeMOMY Marepuainy. I3-3a HEZOCTaTOYHOro KOJIUYeCTBa
ayJUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YIAeTCd OCBETUTb B IOJHOM OOBEME, MOITOMY
IIPENoJaBarenb, M0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BHIHOCHT HA CaMOCTOSITEJIBHYIO
paboTy CTYAEHTOB, pEKOMEHAYS Ty WU UHYIO JIuTeparypy. Kpome 3toro, Juist JIydiiero ocCBO€HHs
Marepuaia M CHCTeMaTH3allMd 3HAHUM IO JMCLMIUIMHE, HEOOXOIMMO IOCTOSHHO pa3oupath
MaTepHabl JIEKLIUI 110 KOHCIIEKTaM U y4eOHbIM nocoousiM. B ciryqae Heo6xonumocT odpararbes
K IIPENOJAaBaTEINI0 32 KOHCYIbTALUEN.

IToaroroBka K NpaKTH4YeCKUM 3aHATHSAM.

ITpn moaroTroBke K IMPAaKTUYECKUM 3aHATHSAM CTYIEHT JOJDKEH HM3YYUTh TEOPETUYECKUI
MaTepHuaj 1o TeMe 3aHATHs (MCIOJIb30BATh KOHCIHEKT JIEKIUH, U3y4UTh OCHOBHYIO JINTEPATYpY,
03HAaKOMUTbCS C JOMOJHUTEIBHON JIUTEPAaTypOH, IPHU HEOOXOIUMOCTH JTOMOIHUTD KOHCIIEKT, Jiesast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHBIX MCTOYHHMKOB). B ciydae 3arpyaHeHwuii,
BO3HUKAIOIIMX MPU OCBOCHUM TEOPETUYECKOro MaTepHaja, CTYIEHTY ClefyeT oOpamathes 3a
KOHCyNIbTalluel K mpernojaBarento. Vs Ha KOHCYNbTalMI0, HEOOXOJMMO XOpOIIO MPOAYyMAaTh
BOITPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauvaze npakTH4eckoro 3aHATHsI IPENOIaBaTeNb 3HAKOMUT CTYIEHTOB C TEMOH, OIJIallacT
IUTaH MIPOBEACHUS 3aHSATHS, BbIACT 33JaHus. B TeueHue OTBEIEHHOrO BPEMEHU Ha BBINOJIHEHUE
pPabOTHI CTYIEHT MOKET 0OpaTUTHCS K MPEoJaBaTelio 3a KOHCYbTalel WiIN pazbsicHeHusIMH. B
KOHIIE 3aHSTHS IPOBOAUTCS ITPUEM BBIOJHEHHBIX 3aJIJaHU, cOOECeI0BaHUE CO CTYACHTOM.

Pe3ynbTaThl BBINOIHEHUS TPAKTUUECKUX 3/IaHUH OIIEHUBAIOTCS B OaJllaX, B COOTBETCTBHH C
0ayuIbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

Ili1aHbI NPAKTHYECKUX 3aHATHH
3AHSATUE Ne 1. Beegenne B BU3YyaJIU3aIUI0 TaHHBIX



IIpaBuna ycrnemHon BU3yaanu3amnuu.

OCHOBHBIE IPUHIMIIBI TUarpaMM U KPUTEPUHU UX BBIOOPA
[TocTpoeHre OCHOBHBIX THIIOB quarpamm B Excel

. CocraBneHue 0T4e€TOB

OO6cyxaeHne Ha MPAKTUYECKOM 3aHSATHH TEM, BBIJICIICHHBIX Ha JICKLIUH.

Eall el

3AHSATHUE Ne 2. UHCcTpYMEHTBI IOCTPOEHHS 0TYETOB
1. Excel / Google Sheets
2. Google Data Studio
3. OCHOBHbIE METPUKHU U MTaApAMETPBI.
4. CTpykTypa HakeTOB, OCHOBHbIE KOMIIOHEHTBI, IOJJECPKUBAEMbIE aHATUTHUYECKUE
TEXHOJIOTUH.
OO0cyx1eHre Ha IPAaKTUYECKOM 3aHSATHH TE€M, BbIJICIICHHbBIX Ha JIEKIUH.

3AHSATHUE Ne 3. UHCcTpYMEHTBI IOCTPOEHHS 0TYETOB
1. Tableau.
2. Power BI.
3. Metoabl BU3yanu3aluu.
4. Mertoabl reoMeTpUYECKUX Npeodpa3oBaHUi
OO6cyxaeHne Ha MPAKTUYECKOM 3aHSATHH TEM, BbIJICJIEHHBIX Ha JIEKLIUH.

3AHATHUE Ne 4. UHCTpyMEHTBHI OCTPOEHUS OTYETOB, HCTOYHUKH JAHHBIX
1. R Studio
2. Deductor
3. Hcrounukn JaHHBIX. KJIaCCI/I(bI/IKaIII/IH TUITIOB UICTOYHUKOB JTaHHBIX
OO6cyxneHre Ha MPAaKTUYECKOM 3aHSITHH TE€M, BBIJICIICHHBIX HA JICKIIHH.

3AHATHE Ne S. Ilpumeps! BU3yaJu3anuu JaHHBIX
1. OLAP anamu3
2. Jluarpamma paccesHusl.
3. Bmsyanmmzaropsl, npuMeHseMbIe U HHTEPIPETAIlMA PE3yIbTaTOB aHATN3a.
4. Busyanusauus BpeMEHHBIX PsI0B
5. Busyanuzauus cesizeit. Kaptsl.
OO6cyxaeHne Ha MPaKTUYECKOM 3aHSATHH TEM, BBIJICJIEHHBIX Ha JIEKLIUH.
3AHSATHE Ne 6. OcHoBbI padoTs! B Blender.
5. O6rmmue npuHIMIbl pabotsl B Blender
6. Hurepdeiic penakropa
7. YnpaBieHue BUIOBBIMH OKHaMHU
8. Tlomp3oBaTenbckasi HACTPOUKA.
9. Pabora ¢ npUMUTHBAMH.
OO0cyxaeHne Ha MPaKTHYECKOM 3aHSITHH TEM, BBIICIICHHBIX Ha JICKIINH.

3AHSATHUE Ne 7. IlouronanbHoe Moj1eJIMpOBaHue

1. Co3pnanue u ynaneHue 0ObEKTOB.

2. Bunsl mem-o0bexToB. BepmmHb! U rpaHu.

3. IIpeobpazoBaHue U pelakTHPOBAaHHE MEII-00BHEKTOB.

4. OObenMHEHHE U pa3/ielieHne MEII-00bEKTOB.

5. bynessl onepanuu.

6. Pabota ¢ "miockumu" 00bekTaMu (KpUBBIC, OKPYKHOCTH, TEKCT).
OO6cyxaeHne Ha MPaKTUYECKOM 3aHSTHH TEM, BbIJICIIEHHBIX Ha JIEKIIUH.



3AHSATHUE Ne 8. PaGota ¢ MmaTepuasiamu, ocBellleHMEeM U KaMepaMH, TEKCTYpPHPOBaHHe

00BbEKTOB.
1. OcHOBHBIE HACTPONKU MaTEPUAJIOB.
2. Pabora ¢ y3moBoii apxutektypoi meiaepos Cycles.
3. OCHOBHBIC HACTPOUKH TEKCTYP.
4. BcTpoeHHBIE TEKCTYPHI.
5. Hcnonp3oBaHue H300paKEHUH M BUICO B KAYECTBE TEKCTYP.
6. Kaptel HOpMasIeii.

O6CY)KI[CHI/IG Ha NPAaKTUYCCKOM 3aHATHUH TEM, BBIACIICHHBIX Ha JICKIIUN

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

Hacrpoiiku oxkpyxeHus.

Hcnonb3oBanue u300paxeHnil B kauecTe (hoHa.
Hacrpoiiku kamepsl.

Buibl 1 HACTPOWKHU OCBEIICHUS.
HenanpasieHHOE OCBeEIlICHUE.

Hactpotiku Tenei.

OTtpaxkeHue U MpeoMIICHHUE.

NoookrwnpE

O6CY)KI[€HI/IC Ha IMMPAaKTHUYCCKOM 3aHATHHU TEM, BBIJICJICHHBIX HA JICKIUH

3AHATHUE Ne 10. Pa6ora ¢ MaTepuaiaMu, OCBellleHHEM U KaMepaMH, TEKCTYPHUPOBaHUe
00BbEKTOB.

CrangaprtHeie peHaeps! Blender.
OcHoBHble HacTpoiiku penzepa Cycles.
Hacrpotiiku cueHsl.

PeniepuHr cTaTHUHBIX U300paKeHUH.
PennepuHr BuaeopoInKoB

agkrownE

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

7. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHON yueOHOUH jJuTepaTypbl, UHTepHET-pecypcoB,
HeO0XOAUMBIX IJIf OCBOCHHSI JUCIUNIMHBI

OcHoBHas quTEpaTypa

1. CoBpemeHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUH : yueOHoe nocodue / P.I'. Xucmaros, P.I.

Cac¢un, /1.B. Tynnes, H.®. TumepbaeB ; MunuctepctBo oopazoBaHus U Hayku Poccun,
denepanbHOE rocy1apcTBEHHOE 010 KETHOE 00pa30BaTeIbHOE YUPEKI€HHE BBICIIETO
npodeccuoHaabHOro oopazoBanus «KazaHCKMI HAIMOHAIBHBINA HCCIIEA0BATENLCKUI
TEXHOJOrn4eckuil yausepcuteT». - Kazans : U3narenscteo KHUTY, 2014. - 83 c. :
cxeM. - bubmmorp. B kH. - ISBN 978-5-7882-1559-4 ; [Dnexrponnstii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428016

Kyxosckuit, O.11. UnpopmanimoHHble TEXHOJIOTUN U aHANIU3 JaHHBIX | yueOHOe mocodue
/ O.N. XKykoBckuii ; MunuctepcTBo oOpazoBanus 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

Kpyruxos, B.H. Ananu3 nanssix : yaue6Hoe nocobue / B.H. Kpyrukos, B.B. Mermeukus ;

MunucrepcTBo 00pazoBanus U Hayku Poccuiickoit @enepanuu, enepaibHoe


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

rocyIapcTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKACHHUE BBICILIETO
npodeccrnoHaabHOro 0opazoBanus «KemMepoBCKHii TOCYIapCTBEHHBIH YHUBEPCUTETY. -
Kemeposo : KemepoBckuil rocyapcTBeHHbIN yHUBepcUTeT, 2014. - 138 ¢. : ni. -
bubnmorp. B kH. - ISBN 978-5-8353-1770-7 ; To xe [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=278426

ITepemutnna, T.O. KomnsrotepHas rpaduka : yaeonoe nmocodue / T.O. Ilepemutuna ;
MuHnuctepcTBO oOpa3zoBanus M Hayku Poccuiickoit @eneparuu, ToMckuii
I'ocynapcrBennsiii YauBepcuretr Cuctem Ynpasnenus u Paguosnexkrponuku (TYCVYP).
- Tomck : Db Konrtent, 2012. - 144 c. : ni.,tadi., cxem. - ISBN 978-5-4332-0077-7 ; To
xe [DnexktponHsii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=208688

OCHOBBI TPEXMEPHOT'O MOJICTTUPOBAHMS U BU3YAJIH3AIMHU ;| YI€OHO-METOAMYECKOE
nocobue / P.I'. Xucmaros, A.H. I'paues, P.I'. Capun, H.®. TumepbaeB ; MunncTepcTBo
oOpa3oBanus u Hayku Poccuun, @enepaibHoe rocyJapCcTBEHHOE OI0KETHOE
o0pa3oBaTenbHOE YUpexkAeHHE BhIcIIero npodeccuonansHoro oopazoBanus «Kazanckuit
HAI[MOHAJILHBINA UCCIIEIOBATEILCKUN TEXHOJIOTMYECKUN YHUBEPCUTETY. - Ka3aHs :
KHUTY, 2012. - Y. 1. - 140 c. : un. - bubnuorp. B kH. - ISBN 978-5-7882-1340-8: ISBN
978-5-7882-1341-5 (Y. 1) ; To xe [DnexkrponHsbIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=258846

Jlono/IHUTeIbHAS JIUTepaTypa

. BUT. busnec & Nndopmanmonnsie Texnomgoruu / uza. OO0 «Cunpukat 13» ; i1, pen.

I". ITonoxesen - Mocksa : Cunnukar 13, 2017. - Ne 3(66). - 68 c.: ui. - ISSN 2313 8718
To xKe [DeKTpOHHBIN pecypc]. - URL:

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

Camoiinenko, A.Il. VHpopMalmoHHBIE TEXHOJOTUU CTAaTHCTUYECKOM 00paboTKu

naHHbIX : ydeOHoe mocobue / A.Il. Camoiinenko, O.A. Ycenko ; MuHucCTepcTBO

obOpazoBanust u Hayku Poccuiickoit ®enepaunn, DenepanbHOe ToCyAapCTBEHHOE

aBTOHOMHOE 00pa3oBaTellbHOE YYpEeXKICHHE BhIcIIero oOpazoBaHus «HOKHBIH

benepanbHbIil yHUBEpCUTET», VHKEHEPHO-TEXHONOTHYeCcKas akagemus. - PocTos-Ha-

Hony ; Taranpor : M3gatensctBo FOxHOTO henepanbHoro yausepcureta, 2017. - 127 c.

: W - bubnuorp. B kH. - ISBN 978-5-9275-2521-8 ; To xe [DnekTpoHHBIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=500042

. JleBkuna, A.O. KommbloTepHble TEXHOJOTMM B  HAy4YHO-HCCIIEI0BATEIbCKON

NeSTeTbHOCTH: Yy4eOHOe T1ocoOme Isl CTYACHTOB UM acCHHpPAaHTOB COIMAJIBHO-
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