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MecTo AUCHHMILVIMHBI B CTPYKType 00pa3oBaTeIbHOM NPOrpaMmbl

Hucunmmna «lIpuHIUNBI M TEXHOJNOTHHM BH3yalW3allid JaHHBIX M 3eMeHTHl 3D-
MOJCIUPOBAHUS» OTHOCUTCA K  JUCHMIUIMHAM  4acTd, (OpPMUPYEMOHl  ydyaCTHHKaMHU
oOpa3oBaTenbHBIX OTHOHICHWH, bmoka 1. Jucuuruimael (MOZYiIM) BapHaTUBHOTO MOYJIS
«KoMnbroTepHblE M CYNEPKOMIIBIOTEPHBIE TEXHOJIOTUM B 00pa3oBaHUU» Y4YEOHOro IJIaHa
OCHOBHOM TNpO(ecCHOHANBHON 00pa3oBaTeNbHOM IMPOrpaMMbl  BBICIIETO OOpa3OBaHUS —
NpOrpaMMbl ~ MarucTparypel O  HampaBjieHHt0 noArotoBku 44.04.03  CrneuunanbHoe
(medexTonoruueckoe) oOpa3oBaHme, HAPABICHHOCTD (MPOo¢MIIb) 00pa30BaTEILHON MPOrPaMMBbI
«[Icuxonorus u negaroruka MHKJIFO3UBHOTO 00pa30BaHUsA», 3a04HOM (HOpMBI 00yUEHHMSL.

JlucuuruiiHa OmMpaeTcss Ha pe3ynbTaThl 00ydeHUus, COPMHPOBAHHBIE B PaMKax Kypca
OakanaBpuaTa U AMCLUUIUIMH IIEPBOrO Kypca MarucTpaTyphbl.

Pe3ynbTaThl M3ydeHUs! TUCHMIUIMHBI SBISIOTCS OCHOBOW JUIS M3YUEHHS JUCLUMIUIMH JUIS
po¢eCCHOHATIBHOM 1EeATEIbHOCTH U IPOXO0XKICHUS TOCYAapCTBEHHOM HTOTOBOM aTTecTaluu

1. IlepeyeHsr NJaHUpPYeMBbIX pe3yJbTaTOB 00y4eHusi (00pa3oBaTeabHbBIX
pe3y/1bTAaTOB) 10 JMCHUIIIMHE

Heab0 OCBOGHHUS JUCHHUIUIMHBI SIBIISIETCS MOATOTOBKA YYWTENs K  Oymymien
npodeCCHOHATIBHON JAEATeNIbHOCTH: (POPMHUPOBAHNE CIOCOOHOCTH K MPENoJaBaHHIO y4eOHOro
npeaMeTa sl pa3HbIX HANPaBICHUN OJATOTOBKY Ha Pa3HBIX YPOBHAX 00pa30OBaHMS.

3ajaueil OCBOGHUS AMCLUUILUIMHBI ABIsETCA (POPMUPOBAaHUE MPEACTABICHUN O TPEXMEPHOM
KOMITBIOTEPHON Tpaduke W BH3yalM3aldd JAaHHBIX B MPAKTUYECKOH JEATEIBHOCTH U
HPUKIAJAHBIX 00JacTAX, OTpabOTKa MOHATUHHOIO ammapara BU3yalM3allMU JAaHHBIX, TEXHUKH
co3nanusi  3D-monened, ¢QopmupoBaHME W 3aKpeIUICHHE ~ yMEHHUs ~ paboTarh  Ha
BBICOKOIIPOU3BOJAUTEIBHOM 000pYI0BaHUU B paMKax AESATEIbHOCTH 0 co3aanuto 3D-monenei.

B pesynbTare OCBOEHHsI MPOTrpaMMBbl OOYYAIOMIMICS JOJDKEH OBIIAAETH CIEAYIOUIMMU
pesyabTatamMu o0ydeHHMs (B TaOiuIe MPeJICTaBI€HO COOTHECEHHE OO0pa3oBaTeNbHBIX
Pe3yabTaTOB OOYYEHUS 110 AUCHUILTUHE C HHIUKATOPAMHU JOCTHKCHHUS KOMITETEHIIHIH )

Komnerenmus u OO6pazoBatenbHble pe3ybTaThl IUCHUIIIMHbI
UHIUKATOPBI €€ (aTans! GOPMHUPOBAHUS AUCIUIIIUHBI)
JOCTHUKEHUS B 3Haer Ymeer BIIAJIEET
JMCLUTUINHE
YK-4 Cnocoben OP-1 OP-2
PUMEHSTh 3HaeT NPUHIIMIIBI YMeeT ucnonb30BaTh
COBPEMEHHBIE BbIOOpa UH(POPMALIMOHHO-
KOMMYHHKaTHBHbBIE Ha TOCYJapCTBEHHOM | KOMMYHHUKAIlMOHHbIE
TEXHOJOTMH, B TOM | ¥ MHOCTPAHHOM (- TEXHOJIOTUH NpU
qucie Ha BIX) A3bIKAX HOUCKE HEOOX0IMMOM
MHOCTPaHHOM(BIX) KOMMYHHKaTUBHO uH(popMalnu B
A3bIKe(ax), U | TIpUEMJIEMBIE CTHIIN IIPOLIECCE PELICHHUS
aKaJeMHUYECKOI0 M | JEJIOBOr0 OOIIEHus, Pa3IMYHbIX
npodeccuoHaIbHOTO BepOaJIbHbIE U KOMMYHHUKATHBHBIX
B3aMMOJICHCTBUSL. HeBepOabHbIE 3aja4 Ha
NVYK 4.1. BeiGupaet cpencTaa rOCyAapCTBEHHOM U
Ha TOCYIapCTBEHHOM B3aUMOJCICTBUSA C MHOCTPAHHOM (-bIX)
U MIHOCTPAHHOM (-bIX) HapTHEPaMH. A3BIKAX
A3BIKAX
KOMMYHHUKaTHBHO
npueMJieMble CTHIIN
JIETIOBOT'O OOIICHUS,
BepOaIbHBIC U
HeBepOaJIbHbIE




CpeacTBa
B3aWMOJICUCTBUS C
napTHEPaMH.

NYK 4.2. Ucnions3yer
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIC
TEXHOJIOTHH NPU
MOWCKE HEOOXOTUMOI
uHpopmaiuu B
MIPOIIECCE PEIICHHUS
pa3IMYHBIX
KOMMYHHKATHBHBIX
3a1a4 Ha
rOCy/IapCTBEHHOM U
WHOCTPAHHOM (-BIX)
s3pikax YK 4

2. O0beM IMCUMIIMHBI B 324€THBIX €IMHUIAX € YKA3aHUEM KOJINYeCcTBA aKaJeMHYeCKUX
4acoB, BbIeJEHHBIX HA KOHTAKTHYIO padoTy 00y4amolmMXxcs ¢ npemnoaasareneM (o

BH/JaM Y4eOHBIX 3aHATHH) M HA CAMOCTOSATEIbHYI0 Pa00Ty 00y4YAKOIIUXCS

VYueOHble 3aHATHS
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3 3 108 4 - 10 67 DK3aMeH

Hroro: 3 108 4 - 10 67 27

3. CoaepxaHue THCHMILVIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pa3JejaM) ¢ yKa3aHHeM

OTBCACHHOI'0 HA HUX KOJINYECTBA AKAACMHUICCKHUX YaCOB U BH/10B y‘-leﬁl—[l)lX 3aHATHH

3.1. Ykazanue mem (pazoenos) u omeeodeHH020 HA HUX KOIUUECMEA AKAOEMUUECKUX YACO8 U
6U008 YUeOHbIX 3aHAMUIL

HaunmenoBanue pasnena u tem

KonnuecTBo yacos o ¢popmam

OopraHu3anuun O6y‘-ICHI/I$I

JleknmmonHubIe
3AHATHS

3aHATUA
3aHATUA

[IpakTrnueckue
JlaboparopHbie
CamocTosiTenb-

3 cemecTp

Hasi paboTa




BBenenue B BU3yanusanuio JaHHbBIX 2 ) 4 8
CpaBHeHUE UHCTPYMEHTOB JIJIsl IOCTPOEHUS OTYETOB _ ) 4 3
[TpumeHeHne BU3yanu3auu JaHHbIX _ ) 2 8
OcnoBuble noustus 3D-monenupoBanus. OCHOBBI pabOTHI 5 4 8
B Blender. [lonuronansHoe MoienupoBanue

PaGora ¢ wMmarepuanamu, OCBEUICHHEM M KaMepaMu, 4 12
TEKCTYPUPOBAHUE OOBEKTOB

Penpnepunr aHUMAaIH u CTEPEOCKONMUYECKHX 5 23
M300paXEHU, BBICOKOIIPOU3BOIUTENIbHBIN PEHACPUHT .

Bcero nmo gjucuumivHe: 4 - 10 67

3.2. Kpamkoe onucanue cooepiicanus mem (pazoenos) OUcCyuniuHbl

Kpatkoe conep:kanune kypca
Tema 1. BBeeHHe B BU3yaJIM3alHI0 JAHHBIX

Ilenun n 3agaun BuU3yaln3aluM JaHHBIX. BiusHue BU3yanu3aluy JaHHBIX Ha CKOPOCThb
INPUHSTHS PEUICHUH, Ha NPUBJICUYECHUE ayJUTOpUHU, NMOHMMaHHUE JNaHHBIX. [IpaBuia ycnemHoit
Buzyanu3aui. OCHOBHbIE MPUHIMIIBI AUAarpaMM M KpUTEpUU UX BbIOOpa. JImHEHHbIN rpaduk.
['ucrorpamma. Kpyrosas nmmarpamma. ['padukx paccesnus. Ily3sippkoBas —Amarpamma.
I'eorpaduueckas quarpamma. [IpaBuiia cocraBieHus OTUETOB.

Tema 2. CpaBHeHHe HHCTPYMEHTOB /1JIsl IOCTPOCHHS OTYETOB

[Tmrocel u MuHychl nHCTpYyMeHTOB: EXCcel / Google Sheets, Google Data Studio, Tableau,
Power BI, QlikView, R Studio, Deductor u ap. OcHoBHbIC METpHKH U mapameTpbl. CTpyKTypa
[IAKETOB, OCHOBHBIE KOMIIOHEHTBI, IOJJEPKMBAEMBIE AHATUTHUECKUE TEXHOJIOTHU. MeTomsl
BU3yanu3aluu. Metoabl reoMeTpuyeckux npeoodpazoBaHuil. OToOpa’keHue MKOHOK. MeToapl,
OpUEHTHpPOBaHHbIE Ha MHKcenbl. Mepapxuueckue oOpas3sl. Busyannsanuu Ha pa3HbIX dTamnax —
AQHAIUTUYECKOTO MPOIecca, NCTOYHUKOB JaHHBIX, 3aTPY’KEHHBIX B aHAIMTUYECKOE MPHUIIOKEHHUE.
Busyanuzanus pe3yiabTaToB aHAIN3a.

Tema 3. [IpumeHeHue BU3yaau3alluu JaHHBIX
Hcrounnku nanneix. Kinaccudukanus THIOB UCTOYHUKOB AaHHBIX. [IpeqHasHaueHue, CTpykTypa
u cpoiictBa OLTP cucrem. Busyanuzatopbl o0imiero Ha3HaueHUs- TpaQuK{, IUarpaMMBblL,
rucrorpamMmmel. OLAP aHann3 — MaHUIYJIALUS C U3MEPEHUSIMHU, TPAHCIIOHUPBAHUE, ETAIN3ALINS.
Busyanuzaropsl s OIlEHKH Jis KadecTBa Mojenei. Marpuna kinaccudukanuu. uarpamma
paccesHus. Bwusyanuzanus KOHTpoisl mpoliecca o00ydeHus Mojenei. Busyanmsaropsl,
IpPUMEHSIEMbIE NIl WHTEPIPETAllUd pe3yJbTaTOB aHaiu3a. J(peBOBHAHbBIE BU3yalU3aTOPBHI.
Busyanuzanus cesaseil. KapTsi.

Tema 4. OcHoBHble noHsATHA 3D-moneaunpoBanusi. OcHoBbl padorsl B Blender.
IHosmronanbHoe MogeTHPOBAaHME.
OcHoBHble TOHATUA 3D-MoaenupoBaHus, peHIepuHra u aHuManuu. OO030p NPOrpaMMHOIO
oOecrieuenus. Kparkas xapakrepuctuka u 0030p Bo3MmoxHocTed Blender. Murepdetic
nporpaMMbl. YmpaBlieHHe BUAOBBIMH OKHaMmu. I[lonmb3oBaresnbckass Hactpoiika. Pabota ¢
npumuTHBamMu. Co3faHue W yjaajdeHue oObeKToB. Buibel Meni-o0bekToB. BeplinHbl U rpaHH.
[IpeoOpazoBanre W peaakTHpOBaHHE MeEM-00beKTOB. OObENUHEHHE U pa3/elieHue Melll-
00BekToB. bynessl onepanuu. Pabota ¢ "miockumu" o0bekTamu (KpUBbIE, OKPYKHOCTH, TEKCT).
Tema 5. PaGora ¢ marepmaiamMu, ocBellleHMeM U KaMepaMH, TEKCTyYpHPOBaHHUe
00bEKTOB




OcHoBHBIE HACTpPOWKH MarepualioB. Pabora ¢ y310Boi apxutekrypoi melaepoB Cycles.
OCHOBHBIE HACTPOWKHU TEKCTYp. BcTpoeHHble TekCcTyphl. Vcnonb30BaHue n300pakeHU U BUIECO
B KauecTBe TekcTyp. KapTel Hopmanei. Hactpoiiku okpyxenusi. Micnonp3oBanne u300paxeHnit
B kauectBe (oHa. Hactpoiikm kamepbl. Buasl m HacTtpoiiku ocBemnieHus. HeHampapiieHHOE
ocBenienne. Hactpoiiku teneil. Otpaxkenue u npenomiienue. Crangaptaeie penaepsl Blender.
OcHoBHble HacTpoiiku peHaepa Cycles. Hacrtpoiiku creHbl. PeHAepuHr CcTaTHYHBIX
n300paxeHuil. PeHeprHT BUIEOPOJINKOB

Tema 6. PeHgeprHIr aHUMAIMU U CTEPEOCKONMUYECKHUX H300pasKeHUid.
CHHXpOHHOCTB, JIBUKEHHE, BpalleHHe U MacimradupoBanue. Pabora B okHe IPO-KpHUBBIX.
Co3ganne wioded mema. Mcnonb3oBaHWe — CIAWIEpOB  PEIAKTUPOBAHUS  JICHCTBUS.
AHMMUPOBAaHHE MaTEPHAJIOB, JJaMI M HACTPOCK OKPYKEHHS. AHUMAIUS YacTHUIl, (HU3HUECKUE
CUMYJISILINY.

Tema 7. BbICOKONIPOU3BOANTEIbHBIH PEHIEPHHT.

Pennepunr Ha BeuuciauTensHOM Kiactepe YalIlVY, 3arpy3ka ¢aiioB mpoekra Ha

KJacTep, OCHOBBI paboThl B KoHcomu Linux, koHconmbHBIM 3amyck Blender, Hactpoiika
yIaJe€HHOTO PEHIEPUHTa, CKAYMBAHUE TOTOBBIX N300paKEHUIA.

Ilepeyenb y4eOHO-METOAHYECKOrO OOecmevyeHHs JJIsi CaAMOCTOATEIbHOH PadoThl
00y4YaKOIIUXCS M0 TUCHHILINHE

CamocrosTenbHas padoTa CTYJICHTOB SBJISETCS 0CO00H (OpMOI OpraHH3anuu y4eOHOTO
nporecca, MPEACTABILIOMAs  CO00H  IUIAHUPYeMylo, II03HABAaTENbHO, OPraHU3alMOHHO U
MCTOANYCCKHU HalpaBIKICMYIO ACATCIBHOCTL CTYACHTOB, OPUCHTHPOBAHHYIO Ha AOOCTHKCHHC
KOHKPETHOTO  pe3ysibTara, OCYLICCTBISIEMYIO 0€3 TpsMOW  IOMOIIM  IPENO/aBaTelIs.
CamocrosTenpHas padoTa CTYJIEHTOB SBISETCS COCTaBHOM YacThi0 y4eOHOW pabOThI U MMEeT
HeNbI0 3aKpeIUICHUE M yIriIyOJIeHHEe MOJyYeHHBIX 3HAHWH W HABBIKOB, TIOMCK M MPUOOpETEeHUE
HOBBIX 3HaHHI>i, a TaKXXC BBIIIOJIHCHUEC yT-Ie6HI>IX SaHaHHﬁ, IMOATOTOBKY K NPCACTOAIINM 3aHATHAM
u 9k3aMeHy. OHa ImpelycMaTpuBaeT, Kak IpaBWilo, pa3paboTKy pedepaToB, HalmUCaHUE
JOKJIaA0B, BBIMTOJIHCHUC TBOPYCCKHUX, MHANBUAYAJIbHBIX 3aHaHI/II\/JI B COOTBETCTBUU C y‘~I€6HOI\/’I
IporpaMMoil (TeMaTHYECKUM IJIAHOM U3Yy4YCHMs AUCHUILIMHBI). Tema A Takoro BBICTYIUICHUS
MOKET OBITh TIPEJIOKEHA TpernojaBaTeseM Wi n30paHa caMHM CTYJSHTOM, HO MaTepua
BBICTYIUICHUSI HE JOJDKEH IyOJaupoBaTh JIEKIMOHHBIM Matepuan. PedepaTuBHbIl MaTepual
CIIY)XUT JOMOJHUTEIbHON HHpOpMAIHEe ais paboThl HAa MPAKTUYECKUX 3aHATHSX. OCHOBHaS
1eJIb JAHHOTO BHJAa pabOThI COCTOUT B 00YYEHHH CTYAECHTOB METOJIaM CaMOCTOSITEIbHON paboThI
C yLIe6HBIM MaTcpraioM. HJ'ISI IOJIHOTBI YCBOCHHA TEM, BBIHCCCHHBIX B NPAKTHYCCKUC 3aHATUA,
Tpebyercst pabota c mnepBoucTouHMKaMu. Kypc mpenycMmarpuBaeT caMOCTOSATENBHYIO paboTy
CTYZIEHTOB CO CIIEIMANbHONW JsmTeparypoil. Cieayer OTMETHTh, YTO CaMOCTOSITENbHas paboTa
CTYACHTOB pe€3yJIbTaTHBHA JIUIIIb TOTJa, KOT/1a OHA BBINOJIHIETCS CUCTEMAaTHYECKH, TUIAHOMEPHO
U [IeJIEHANPABIICHHO.

3amaHusg  JUIL CaMOCTOSITENbHON  paboOThl  MpeaycMaTpUBAaOT — HMCIIOJIb30BaHHE
HEOOXOIMMBIX TEPMHUHOB U TOHATHM 10 TipoOiemaTuke Kypca. OHM HalEIMBalOT Ha
NPaKTUYECKYI0 padoTy MO MPUMEHEHHIO M3y4aeMOro marepuaia, Mouck oudimorpaduyeckoro
MaTtcpuraia u SJICKTPOHHBIX UCTOYHUKOB I/IH(l)OpMaHI/II/I, HUITIOCTPATUBHBIX MaTCpHaIOB. 33}13HI/I5[
[0 CaMOCTOSITEIbHOM paboTe JaroTcs IO TeMaM, KOTOpble TpeOyloT IOMOJIHUTENbHON
popaboTKH.

OO0umii 00beM C€aMOCTOATENBHOM pPabOThl CTYAEHTOB IO JAMCLUUIUIMHE BKIJIIOYAET
ayJUTOPHYIO W BHEAYJAUTOPHYIO CAMOCTOSATENBHYIO paOOTy CTY/ICHTOB B TEUEHHE CEMECTPA.

AyIuTOpHAs CaMOCTOSATENbHAs paboTa OCYIIECTBIsAeTCA B (hOpME BHIITOTHEHHS TECTOBBIX
3aJaHul, Keic-3a/1a4, NHCbMEHHBIX IPOBEPOYHBIX pabOT MO JUCHUIUIMHE. AyIUTOpHAas
caMmocTosiTeNbHas pabora obecriedeHa 0a30il TECTOBBIX MaTepUANIOB, KeWc-3aaay Mo pasjenam
JUCHUITIINHBI.

BaeaynuTopHas camoctosiTenbHas paboTa ocyiiecTBisercs B popmax:



MOATOTOBKHU K YCTHBIM JIOKJIaJiaM (MUHU-BBICTYIUICHUSIM);
MOJrOTOBKA K 3amuTe pedepara;

MOJIFOTOBKA K IPYMIIOBOMY 0OCYKIEHHUIO [0 TEMaM;
MOATOTOBKA CTEHJOBBIX JOKJIA/IOB U ITOCTEPOB;
pa3paboTKa MPOEKTOB.

OC-1. CamocTosiTesibHasi paboTa

[TpuMepbl caMOCTOSITENbHBIX PadOT
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[Icuxonoruveckue aclekThl BU3yalu3alui JaHHBIX
OcHOBHbIE MPUHLUIIBI JUArpaMM U KPUTEPHUH UX BBIOOpA.
[Tr0Chl 1 MUHYCHI HHCTPYMEHTOB BH3yallu3alluu
CpenctBa BU3yanu3aluy JaHHBIX B R.

CpenctBa Busyanuzaruu gaHabix B Excel / Google Sheets.
CpenctBa Busyanusanuu gaHibix B Google Data Studio
CpencrBa Bu3yanu3anuu nanHbix B Tableau.

CpencrBa Bu3yanu3anuu nanubix B QlikView.

CpencrBa Bu3yanu3anuu nannbeix B Deductor.

. Uctounuku nannbeix. Kimaccudukaiys THIIOB HCTOYHUKOB JaHHBIX.

. OLAP ananu3z

. BusyanuzaTopsl, mpuMeHseMble JIJIsl HHTEPIPETaluu pe3yIbTaToB aHAIN3A.
. AHaJIM3 BPEMEHHBIX PSIJIOB

[lonroroBka penakTopa K paboTe, pacCTaHOBKA OKOH M IaHEJel, HacTpoika
000py0BaHUS JUIsl pEHJIEPUHTA, pa3pelleH s H300pakeHus

Coznanue cueHbl U3 IPUMUTUBOB

Co3gaHue mpocTedlield IMOJUIOHAIBHOW MOJENM METOJIOM 3KCTPYAMPOBAHUS
(yaenmdeckast mapTa, rpaHaTa, yJIHYHBINA (OHAPD, MAsIK)

ByneBsl onepanyy, NpoeKTUPOBAHUE OTBEPCTHH U yriyOneHuit. Monenb 31aHus ¢
OKHAaMH, MOJICTTMPOBAHNE KPETIEKHBIX KOHCTPYKITHA.

Hcnonb3oBanne MoIuGpHUKaTOpoB B paboTe, CO3/1aHUE BBICOKOIOIUTOHAIBHBIX
00BEKTOB.

Co3naHue mpocTeMIMX MarepuanoB, IJIACTUK, MeTayll, crekyo. Cersmumecs
MaTepHaIbL.

Vcnonb3oBaHue MPOLEAYPHBIX TEKCTYp, H300paKeHHs B KauecTBE TEKCTYP.
[Ipocreiinme pa3BepTKU.

PazBepTka 00bexToB. KyOnueckas, HumuHapuueckas, cheprudeckas pa3BepTKH.
Pa3zBepTka cnoxubix 00bekToB B UV-penakrope.

Hacrpoiika ocBelieHus 1 KaMepbl, CTEpeOCKOIInYecKas Kamepa.

AHUMHPOBaHNE 0OBEKTOB C TIOMOIIBIO KITFOUEBBIX KaJIPOB

AnumupoBanue  o0bekToB B Graph-editor, nuHeiiHas,  KyOuueckas
anMmpOKCUMAITUH, CO3/IaHIe aHUMAIIUN YIPYTOTro MaaeHuUs

AHuMmanus jgamil, OKYCHOTO pacCTOSTHUS KaMephl, MaTepUaoB.

AHumanus yactull, Gusndeckue CUMYISLHUS.

OC-2. KonrpoibHas padora 1

[TpuMepHBIi BapHaHT KOHTPOJIBHOTO 33 IaHusI:
[ToaroToBUTH BH3yaIH3allnio JaHHBIX B makere R studio:
Busyanuzanus BpeMEHHBIX PSII0B

BI/ISyaJ'II/IBaI_[I/IH reorpa(bﬂqecxnx JaHHBIX



OC-3. KonrpoJabHas padora 2
Coznmanme  cratuueckoro  uzoOpaxkeHusi.  [loaAroroBuTh  CleHy C  HCHOJIb30BaHUEM
MOJIUTOHATIBHOTO MOJAETHPOBAHNUS, HACTPOCHHBIM OCBEIICHUEM, KAMEPOU, OKPYKEHHUEM.
[Ipumepsi:
. boxkan nist BUHA
. Annes ¢ ponapsMu
. OcTpoB ¢ MasikoM

Hna camocmoamenvHoli O020MOEKU K 3QHAMUAM NO OUCYUNIUHE PEKOMEHOYEnCA
UCnONb306aMb YUEOHO-MeMOOUYeCKUue Mamepuavl:

1. [{piranoB A.B., T'onyoxoB A.B. KommbproTepHoe MojenupoBaHuWE W JAU3alH
WH(GOPMALIMOHHONW 00pa3oBaTeNbHON CpeAbl: Y4eOHO-METOAMYECKHE PEKOMEHIAINH IS
MarucTpaHTOB HampaBiieHus moAroToBkH «llemarornueckoe obpazoBanue» / A.B.1lpiranos, A.B.
['onyOkoB. — YibsHoBek: Yal'TIY, 2016.

4. IlpumepHble OLEHOYHbIE MAaTepHAJbI /Jsi TMPOBedeHHUs] TEKYIIero
yCIeBaeMOCTH M MIPOMEKYTOYHOM aTTecTalluu 00y4YalomuXcsl 1Mo JUCUUILINHE

KOHTPOJIS

Opranusanus u NpoBeieHUE aTTECTALMH CTYAECHTA

®I'OC BO B cooTBeTcTBUM € NpuHUIUNAMH bBoloOHCKOro mnpouecca OpHUEHTHPOBAHbI
IPEUMYLIECTBEHHO HE Ha cooOlieHue o0yyaromeMycs KOMILJIEKCa TEOPETUYECKUX 3HaHUM, HO
Ha BBIPA0OTKY y OakajgaBpa KOMIETEHIIUN — IMHAMHYECKOTr0 Habopa 3HaHUM, YMEHUM, HAaBBIKOB
U JINYHOCTHBIX Ka4yecTB, KOTOPbIE IO3BOJIAT BBIYCKHHKY CTaThb KOHKYPEHTOCIOCOOHBIM Ha
PBIHKE TPyJia U YCHEIIHO NPOo(eCCUOHATIbHO PEAI30BbIBATHCS.

B npouecce onenku 6akanaBpoB HEOOXOANMO UCIONIB3YIOTCS KaK TPAJULIMOHHbIE, TaK U
WHHOBAIlMOHHBIC THIBI, BUIBI B (GOpPMBI KOHTpOJSA. [Ipm 3TOM TOCTENEHHO TpaJAUIIMOHHBIC
CPEICTBAa COBEPUICHCTBYIOTCA B pYyCJe KOMIIETEHTHOCTHOIO IIOJXO0Ja, a WHHOBAallMOHHBIE
CpezcTBa aIalTUPOBAHBI I IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKON BY30BCKOM MPAKTHUKE.

Ileab npoBeaeHHs] aTTeCTAIMM — IPOBEpKAa OCBOECHHUs 0OPa30BaTEIbLHOW MPOTPaMMBI
JUCLUIUIMHBI-IPAKTUKyMa yepe3 cpopMUPOBAHHOCTh 00pa30BaTENIbHBIX PE3YIbTATOB.

IIpomexyTouyHasi aTrecTamusl OCYLIECTBIISIETCA B KOHIE CEMECTpa M 3aBEPIIACT
U3Y4YE€HHUE AUCLUMIUIMHBI, MOMOTraeT OIEHUTh KpPYIHbIE COBOKYIMHOCTH 3HAHUA W yMEHUH,
(dopMHpOBaHUE ONPEIEIEHHBIX KOMIETEHIIHH.

OnEeHOYHBIMH CpE/ICTBAMU TEKYILEro OIEHUBAHUS SBISIFOTCS: JOKIAaA, TECThl IO
TEOPETUYECKMM BOMpOCaM JUCLUIUIMHBI, 3alllUTa NpakTH4eckux pador u T1.m. KoHTposs
YCBOEHUSI Marepuanga BEJIETCS peryjJsipHO B TEUYEHUE BCErO CeMecTpa Ha IPaKTUYECKHX
(ceMUHapCKUX, Ta0OPATOPHBIX) 3aAHATHUSIX.

No

o/

CPEJACTBA OHEHUBAHUMAA,
HCIIOJIB3YEMBIE JIJISl TEKYLIETO OLICHUBAHUS
nokasaressi pOpMHUPOBAHUS KOMIIETEHIIUU

OObpazoBaTenbHbIE
PE3YIBbTATHI JUCHUITIINHBI

OueHoYHbIE CPEACTBA AJIS TEeKYLIeH
arrecTaluu
OC-1 BeicTymieHue ¢ JOKJIAI0M 10
pe3yJabTaTtaM MOAr0TOBKHU pedepara
OC-2 KontponbHas pabora
OC-3 KontponbHas pabora

OP-1. 3naer npuHLHUIIBI BBIOOpA
Ha rocyJapCTBEHHOM U
WHOCTPAHHOM (-bIX) A3BIKAX
KOMMYHUKATUBHO MTPUEMIIEMbIE
CTHJIM JICJIOBOI'0 OOIICHHS,
BepOanbHbIe U HEBEepOaIbHbIC
CpEACTBA B3aMMOJICHCTBHS C

OueHOYHBIE CPeICTBA /IS MPOMEKYTOUHOM | MApTHEpAMU
aTTecTallMu OP-2. YMeeT UCII0JIL30BaTh
3a4yeT (IK3aMeH) nH(OPMAIIMOHHO-




OC-3 Dk3ameH B hopMe YCTHOTO KOMMYHUKAIIUOHHbIE TEXHOJIOTHH
cobecenoBaHUs MIPH MIOMCKE HEOOXOAMMOMN
uH(bOpMaIuu B IIPOIecce pelieHus
Pa3IUYHBIX KOMMYHUKATUBHBIX
3a/1a4 Ha TOCYIapCTBEHHOM U
WHOCTPAHHOM (-bIX) sI3bIKaX

OnucaHue OLEHOYHBIX CPEICTB M HEOOXOJUMMOIo 000pyHOBaHMS (JIEMOHCTPALMOHHOTO
MaTepuana), a TaKKe IMpoLUeaypbl U KPUTEPUU OLICHUBAHUS WHIUKATOPOB JIOCTHIKEHUS
KOMIIETEHIIMH Ha pa3IMyHbIX dTanax UX GOpMHUPOBaHUS B MPOLIECCE OCBOEHUS 00pa30BaTeIbHON
nporpammsel  IpeicrtaBieHbl B (DOHJE OLIGHOYHBIX CPEACTB JUIA  TEKYIIEr0 KOHTPOJIA
yCIIEBAEMOCTH ¥ POMEKYTOYHOM aTTECTAlUU 110 AUCLUILINHE.

Mamepuanwi, ucnonvsyemoie 0711 MeKyuie20 KOHMPOIA yCneeaemocmu
o0yuaruwuxca no OucCyunIuHe

Marepuans! Juist Opraiu3aliy TEKYIIEH aTTECTAlluy IIPEICTABIICHBI B I1.5 IPOTPaMMBI.

Mamepuanst, ucnov3yemoie 01 RPOMEHCYMOUYHO20 KOHMPOJIA YCRECAeMOCHU
odyuarowuxca no Oucyuniune

IIpumepHbIii epedYeHb BONPOCOB K IK3aMeHY
Llenu 1 3a1a4un BU3YaIU3allH JAHHBIX.
OO6nacTh NpUMEHEeHHUs, IUTIOCHl U MUHYCHI: JInHelHbIi rpaduk
O6uacTh IpUMEHEHUs, IUIIOChl U MUHYCBHI: ['McTorpamma
OO6nacTh npUMeHEeHHUs, TUTI0CHl U MUHYChI: KpyroBas nuarpamma
OO6nacTp NpUMEHEeHHS, TUTIOCHI U MUHYCHI: [ paduk paccesHus
OO6nacTh npUMEHEeHHUs, IUIIOCHl U MUHYCHI: [1y3pIppKOBast tuarpamMma
Ob6nacTp mpUMEHEeHHS, TUTIOCHI U MUHYCHI: [ eorpadudeckas auarpamma
WucTpymenTsl Bu3yanu3sauuu nanHbix: Excel / Google Sheets
WuctpymenTs Busyanu3anuu nanueix: Google Data Studio
0. MHCcTpyMeHTBI BU3yaIu3aliu JaHHbIX: Tableau
11. UucTpymeHThI Bu3yanu3zanuu qanabix: QlikView
12. HcTpyMeHTHI BU3yanu3aluu JaHHbix: R Studio
13. HcTpyMeHTHI BU3yanu3aiuu AanHbix: Deductor
14. OcHOBHBIE METPHUKH U TApAMETPhI JAHHBIX
15. Ucrounuku aanubix. Knaccuukanus THIIOB HCTOUHUKOB TaHHBIX.
16. OLAP anamu3
17. Buzyanu3zanusi BpeMEHHBIX PsJIOB
18. OcuoBHbIe OHATHS 3D-MOIeTMPOBaHUS
19. Unrepdeiic Blender
20. ITpumuTHuBe! B Blender
21. Marepuans! B Blender
22. ®usuka B Blender
23. Hactpoiiku penaepunra B Blender
24. Pexxumebl penaktupoBanus B Blender
25. Monuguxaropsr B Blender
26. AHIMaIHs ¢ TOCTPOCHUEM KITFOUECBBIX KaJIPOB
27. Graph-editor Blender
28. TexcTypupoBaHHe, BUIBI TEKCTYP
29. Pa3BepTka 00bekTOB. KyOnueckas, HuinHaprueckas, chepuieckas pa3BepTKu.
30. [IpenmymecTBa U HEOCTATKH peHIepoB Blender
31. Agnonsl u gomnonHeHus Blender
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32. Equnuiiel uamepenus B Blender

33. Buneopenakrop Blender

34. MopaenupoBaHHe TBEPABIX TN, TPABUTAIUS U CTOJIKHOBEeHHS B 3D-Tpaduke
35. MoaenupoBanue xuakoct B 3D-rpaduke

36. MonenupoBanue ra3os u iamenu B 3D-rpaduke

37. MoaenupoBaHue noJiel 1 Berpa B 3D-rpaduke

B xoH1e n3yueHus JUCUUIUIMHBI TOBOAATCS UTOTU pabOThI CTYAECHTOB Ha JIEKLIMOHHBIX U
NPAaKTUYECKHUX 3aHATUAX ITyTEM CYMMHUPOBaHUS 3apab0TaHHBIX 0AJIJIOB B TEUCHHE CEMECTPA.

KpnTepnn OllecHMBAHUSA 3HAHUI oﬁyqamumxca o JMCHMIIJINHE

Dopmuposanue 6ALILHO-PEUMUH2080U OYeHKU pabombl 00YYAIOUUXCSL

[Tocertenune Pabora Ha
ITocemenne
N MPAKTUYECKHUX | MPAKTUYCCKUX | 3a4eT
JIEKIIUI .
3aHATUN 3aHATUIX
Paz0aiutoBka no 2x1=2 5x1=5
229 GamioB 64 Gamna
3 BHJIaM paboT OajuIoB 0aJUI0B
cemectp | CymmapHBbIi 7 6amioB 236 6amoB 300 6amioB
2 6aiu1oB Max
Makc. oamn max Max max

Kpumepuu OYeHUBAHUA pa60mbl 06)/%&]01446200}1 no umozam cemecmpa

Ouenka Bbaaasl (3 3E)
«OTIIMYHOY 271-300
«XOpOIIO» 211-270

«YIOBJIETBOPUTEIBHO 151-210
«HEY/IOBJICTBOPHUTEIILHO 150 u meHee

5. Mertoanuyeckue yKazaHus A5 00y4arOLIUXCS 110 OCBOCHHMIO TMCHUIIIMHbI

VYcnenrnoe u3ydeHue Kypca TpeOyeT OT oOyJaromIuxcsi TOCEIICHUs JIEKIMM, aKTHBHOM
paboThl Ha TPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHHSI BCEX YUEOHBIX 3aJlaHUM MpernojaBaTelis,
O03HAaKOMJICHHsSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuch JeKuM — OHa U3 (HOpM aKTUBHOM CaMOCTOSTENBHON paboThl 00ydaromuxcs,
TpeOyromiasi HaBBIKOB M YMEHMsS KpaTKO, CXE€MaTHYHO, IIOCJEN0BAaTEIbHO U JIOTUYHO
(UKCUpPOBaTh OCHOBHBIE MOJIOKEHUS, BBIBO/BI, 00001IeHus, (HOpMYIHPOBKH. B KoHIlE JNekuuu
MpernoiaBaTesib OCTaBIseT BpeMst (5 MHHYT) I8 TOro, 4ToObl OOy4aromuecs HWMeTu
BO3MOKHOCTb 33/1aTh YTOUHSIOIINE BOMPOCHI 110 U3y4aeMoMy Marepuainy. M3-3a HerocTaTouHoOro
KOJIMYECTBA ayJUTOPHBIX YAacOB HEKOTOpbIE TEMbl HE YIAE€TCS OCBETUTh B IOJHOM OOBEME,
[OATOMY TIpernojaBarellb, [0 CBOEMY YCMOTPEHHMIO, HEKOTOpbIe BOMPOCHl BBIHOCHUT Ha
CaMOCTOSITENIbHYIO pabOTy CTYIEHTOB, pEKOMEHAYS Ty WM UHYIO Juteparypy. Kpome storo, mis
JY4IIEro OCBOEHUS Marepuaja M CHUCTeMaTW3allMd 3HAaHUH MO JUCLUUIUIMHE, HE0O0XOIMMO
MOCTOSIHHO pa30HpaTh Marepuaibl JIEKIMHA 1O KOHCIEKTaM M y4eOHbIM mocobusim. B ciyuae
HE00X0IMMOCTH 00palaThCs K MPEnoiaBaTelto 3a KOHCYIbTal[ueH.

IMoaroroBka K NPpaKTHYECKHUM 3aHATHSIM.

[Ipyn mOATOTOBKE K MPAKTUYECKUM 3aHATHSM CTYICHT JOJDKEH W3YYHTh TEOPETHUYCCKHUMA
MaTepHal 1Mo TeMe 3aHsTHS (MCIOJIh30BaTh KOHCHEKT JEKIH, U3yYUTh OCHOBHYIO JIUTEpaTypy,
O3HAKOMHTbCS C IOMOJTHUTEIBHOM JIUTEpaTypoil, pU HEOOXOJMMOCTHU JOMOIHUTH KOHCIIEKT, Jienast
B HEM COOTBETCTBYIOIIME 3allCH W3 JIMTEpaTypHbIX HCTOYHMKOB). B ciydae 3arpynHeHui,
BO3HHMKAIOIIMX IPU OCBOEHHM TEOPETUYECKOTO Marepuana, CTYJIEHTY clieayeT oOpamarbes 3a




KOHCyNIbTallMel K TpernojaBarento. Vs Ha KOHCYIbTAlMIO, HEOOXOJMMO XOPOIIO MPOAYyMAaTh
BOIIPOCHI, KOTOpPBIE TPEOYIOT Pa3bICHEHHUS.
B nHavasie npakTHUueCcKOro 3aHTUS MPENoAaBaTelb 3HAKOMUT CTYJCHTOB C TEMOM, OTJIallaeT
IUTaH MIPOBEICHUS 3aHATHS, BbIACT 337aHusl. B TeueHHe OTBEJIEHHOIO BPEMEHHU Ha BBINOJIHEHHE
pabOTHI CTYIEHT MOXET OOPATUTHCS K MPETOAaBaTeNIo 32 KOHCYIbTAMEH I pa3bsiCHEHUsIMU. B
KOHIIE 3aHSTHS POBOAUTCS IIPUEM BBIOJHEHHBIX 3a/JaHU, cOOECeI0BaHUE CO CTYACHTOM.

Pe3ynbTarhl BRINMOIHEHUS MPAKTUYECKUX 3/IaHUH OLIEHUBAIOTCS B OAJ1ax, B COOTBETCTBUU C
OaJIbHO-PEUTHHTOBOM CUCTEMOM YHUBEPCUTETA.

Ili1aHbl NPAKTHYECKUX 3aAHATHH

3AHSITHUE Ne 1. BBeieHue B BU3yaIu3aMuI0 JAHHBIX

1.
2.
3.
4.

[IpaBuiia ycriemHoM BU3yaIu3aliy.

OCHOBHbBIE IPUHIMIIBI TUarpaMM M KPUTEPUU UX BBIOOpPA
[TocTpoeHre OCHOBHBIX THIIOB quarpamm B Excel
CocraBieHne OTYETOB

O6CY)KI{€HI/I€ Ha MNPAKTHUYCCKOM 3aHATHUHU TEM, BBIACICHHBIX HA JICKIIUU.

3AHSATHUE Ne 2. UHCcTpYMEHTBI IOCTPOEHHS 0TYETOB

AP

NGO

9.

Excel / Google Sheets

Google Data Studio

OCHOBHEBIE MCTPHUKHU U IIAPaMETPLI.

CtpykTypa DakeToB, OCHOBHBIE KOMIIOHEHTBI, IOJAJEPKUBAEMBbIC
TEXHOJIOTHNH.

Tableau.

Power BI.

R Studio

Deductor

HUcrounukn JaHHBIX. Knaccn(bm(aum[ TUITIOB UCTOYHUKOB JTaHHBIX

O6CY)K,[[CHI/IC Ha NPAKTUYICCKOM 3aHATUH TEM, BBIJICIICHHLIX Ha JICKI[UU.

3AHSATHE Ne3. OcHoBbl padoTtsl B Blender.

5.

6
7.
8.
9

10.
11.
12.
13.
14.
15.

OOmrre mpuHIUIIBEL paboTsl B Blender

WuTtepodeiic penakropa

VYrpaBneHue BUJOBBIMU OKHAMU

[Tonp30Barenbckas HACTPOMKA.

Pa6ora ¢ npumuTHBamMu.

Coznanue u ynajaeHne 00beKTOB.

Bupl men-o6bekToB. BepiuHe! u rpaHu.
[Ipeobpa3oBaHue U peJakTUPOBAHKUE MENI-00HEKTOB.
OO0benuHEHUE U pa3iesieHne MelI-00bEKTOB.
Byness! onepanuu.

Pab6ora ¢ "miockumu" o0beKTaMu (KpUBbIE, OKPY>KHOCTH, TEKCT).

O6CY)K,Z[CHI/IC Ha NPAKTUYCCKOM 3aHATUN TEM, BbIJICJICHHBIX Ha JICKIIHH.

AHAJIUTUYCCKUC

3AHSATHUE Ne 4. PaGora ¢ MmaTeprasiamMu, OCBellleHMEeM U KaMepaMH, TEKCTYPHPOBaHHe
00bEKTOB.

1.

2
3.
4.
5

OcHOBHBIE HACTPONKU MaTEepHUaOB.

Pabota c y3moBoit apxurtektypoii meinaepos Cycles.
OCHOBHBIE HACTPOIKHU TEKCTYP.

BcerpoenHbie TEKCTYpBI.

Hcnonb3oBanue U300pakeHUi U BUEO B KAUECTBE TEKCTYP.



6. Kaptsl HOpMaei.
OOcyxeHre Ha TPAKTHYECKOM 3aHSATHH TE€M, BBIJICIICHHBIX Ha JICKIHH

3AHSITHUE Ne 5. PaGora ¢ maTepuajiaMu, OCBellleCHHEM U KaMepPaMu, TEKCTYPUPOBaHUe
00BbeKTOB.

Hactpoliku okpyxeHus.

Hcnonp3oBanne n300paxeHnii B kauecTse (poHa.

Hacrtpoliku kamepsl.

Buapl 1 HaCTpOMKH OCBEICHUA.

HenarnpaBneHHoe OCBellIEHHE.

Hacrpoliku Tenen.

OTtpakeHue 1 NpeaoMIICHHE.

OOcyx/ieHre Ha MPAKTUYECKOM 3aHSITUU TEM, BbIICJICHHBIX HA JICKIIUU

NoookowhE

6. IlepeyeHb OCHOBHOW M JONMOJHUTEJbHOW yueOHOU JuTepaTtypbl, UHTEpHET-pecypcoB,
HEeO0XO0UMBIX /IJIf OCBOEHHSI TUCIHUNJIMHBI

OcHoBHasi JuTEPaTYpa

1. Kyxosckuii, O.1. Un(popMalinoHHbIE TEXHOJIOTUU U aHATIU3 JaHHbIX | yueOHOe rmocodue
/ O.1. XKykoBckuii ; MunmucrepcTBo odpa3oBanus 1 Hayku Poccuiickoit @enepanu,
Tomckuii ['ocynapctBennsiii YHUBepcuteT Cuctem YpasieHus u PagnosnekTpoHuKu
(TYCYP). - Tomck : O Konrent, 2014. - 130 c. : cxem., ui. - bubmwmorp.: c. 126 - ISBN
978-5-4332-0158-3 ; To ke [DnexTpoHHbI pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=480500

2. Kpyruxos, B.H. Ananu3 gansbix : yuebHoe nocobue / B.H. Kpyrukos, B.B. MemeukuH ;

MunucrepcTBo 00pazoBanus u Hayku Poccuiickoit @eneparnuu, enepaibHoe
rocyJapCTBEHHOE OI0PKETHOE 00pa3oBaTeIbHOE YUPEKICHHUE BBICIIETO
npodeccuoHanbHOro oopazoBanus «KemepoBckuii rocy1apCTBEHHbIH YHUBEPCUTET. -
Kemeposo : KemepoBckuii rocygapcTBeHHbI yHuBepeuteT, 2014. - 138 ¢. : mi. -
bubmuorp. B xH. - ISBN 978-5-8353-1770-7 ; To xe [Onexkrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=278426

JlonoJIHUTe/IbHASA JIUTEPATypa

1. Camoiinenko, A.Il. HadopmanroHHBIE TEXHOJOTUM CTATUCTUYECKONW 0OpabOTKH
naHHbIX : ydeOHoe mocobue / A.Il. Camoiinenko, O.A. Ycenko ; MUHUCTEPCTBO
oOpazoBanust u Hayku Poccuiickoit ®enepaunu, PenepanbHOE TOCyAapCTBEHHOE
aBTOHOMHOE 0Opa3oBaTeNbHOE YYpexJIeHHe Beicuiero oobpazoBaHus «HOxHBIN
(benepaibHBIA YHUBEpPCUTET», MH)XEHEpHO-TEXHOJIOTUYECKasT akaaeMus. - PocTtoB-Ha-
Hony ; Taranpor : UznatensctBo FOxkHOTO denepanbHoro ynusepcurera, 2017. - 127
C. : wi. - bubnmorp. B kH. - ISBN 978-5-9275-2521-8 ; To »xe [DnekTpoHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=500042

2. JleBkmHa, A.O. KoMIBIOTEpHBIE TEXHOJOTHW B  HAyYHO-HCCIIEIOBATEIHCKOM
NesITeNbHOCTH: Yy4yeOHOe T1ocobue JUIsi CTYACHTOB UM acCHHpPAHTOB COLMAJIbHO-
rymanuTtapHoro npogwuist / A.O. JleBkuna. - Mocksa ; bepaun : {upekr-Menua, 2018. -
119 c. : un. - bubauorp. B kH. - ISBN 978-5-4475-2826-3 ; To e [DneKTpOHHBI
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=496112

Hnmepnem-pecypcol
— https://www.intuit.ru — HanmoHaIbHbIH OTKPBITHI YHUBEPCUTET
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