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1. Ilepeyensn

NJIAHUPYEMBIX

pe3yJIbTaToB

oﬁyqennﬂ no AUCHHUIIJINHE,

COOTHECEHHBIX C IUIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHHS POTrPaAMMBbI

1.1.  Jucummmuaa «KommbloTepHas reomeTpuss U rpaduka» 00eCIeurnBaeT OBJIAJICHUE
CJEIYIOIIMMH KOMIETCHIUSMU:

Tab6muna 1.1
Kon HaumenoBanue Kon HanmenoBaHne KOMIIOHEHTa
KOMITETCHITUH KOMITETCHITUH Kommonenra KOMITIETCHITUH
KOMIICTCHIUH
[TKC-4 Cnoco6en Boinonuary | [TIKC- 4.1 CriocobeH 1eMOHCTPUPOBATH
3a1a49un YMEHHE BBITOJIHSATD 3a7a4l
MIPOCKTUPOBAHUS U MPOCKTUPOBAHUS U AU3aiHa
IH3aliHa MPOTPAMMHBIX KOMIIOHEHT U
MH()OPMAITMOHHBIX 0a3 JaHHBIX
cucTeM, 0a3 TaHHBIX C
HCIIOJIb30BaHUEM
00JIaYHEIX, CETEBBIX
TEXHOJIOTHI

B pesynbrare ocBOCHUS IUCHUILTUHBI Y CTYIEHTOB JOJDKHBI OBITH CHOPMUPOBAHBIL:

yIIpaBJeHue paboTamMu
110 CO3/TAaHHIO
(MomuduKaMn) 1
conpoBoxkiennto UC,
ABTOMaTU3UPYIOLIHX
3a1auu
OpPTraHU3aLMOHHOTO
yIIpaBiIeHHs U Ou3Hec-
nporecchl/ PazpaboTka
MoJesn On3Hec-
[POILIECCOB 3aKa3unKa

TaGmuna 1.2
OTD/TD Kon komnonenra Pesynbrarer 00yuenus
(npu HANUUUU KOMITETEHIIUU
npodcrangapra)/
npo¢ecCHOHAIbHBIC
JIEUCTBUSA
Brinonaenue padot u [IKC-4.1 Ha YPOBHE 3HAHMII:

3HaThb:

— OCHOBHBIC ITOHATHUA U OCHOBHBIC METOAbI
KOMITbIOTEPHOW T'€OMETPUH, 00JIaCTH UX
MPUMEHEHHUS, UX JOCTOMHCTBA U HEOCTAaTKH,
OCHOBHBIC KJIACChI MAaTCMAaTHNUYCCKUX MO)ICJ'IC?I;

- METOBI 1 MHCTPYMEHTAIIbHBIE CPE/ICTBA
MOJIETTMPOBAHUS IIPOLIECCOB U CUCTEM,
MOCTPOECHMS, IpeoOpa3oBaHusl, 00pabOTKU
n300pakeHMi B BEKTOPHOM, PACTPOBOM
dopmarax;

- Haznauenwue, pynkuuu, kinaccuduxaimro
U apXHUTEKTYPY COBPEMEHHBIX OIEPaIlMOHHBIX
CHCTEM, cpell U 000JI0UeK, UCTIONb3YeMbIX Ha
MPEINPUSATHSIX, BHIIBI JTUIIEH3UH Ha TIPOTPaMMHOE
o0ecrieyeHue, B TOM YHCIIE Ha OTIEPALlMOHHbIE
CUCTEMBI;

- bazoBeie cpesicTBa M METO/IBI YIIPaBIICHUS
pecypcamMy BHIYHUCIUTENbHBIX CHCTEM, CEPBUCHBIE
CpEeIICTBA, X BO3MOXKHOCTH, OPraHU3aLIUIO
IPUMEHEHHUS;

— Konnenmuu pacnpenenéaroi 0opadoTku
JTAaHHBIX B CETEBBIX ONEPAMOHHBIX CUCTEMAX.

- coBpemenHnbie KT u UC, ux
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BO3MO>KHOCTH;

- 0a30Bble IPUEMBI CO3JIAaHUS U
nporpamMmmupoBanust Bed-pecypcos

- TEOPETUUECKHUE U TPAKTUUYECKHE OCHOBBI
TEXHOJIOTUH CETEBBIX TEXHOJIOTUH, 001I11e
MIPUHIUIIBI OPraHU3aLY B3aUMOJICUCTBUS B
CETH, APXUTEKTYPY BEO-IIPUIIOKEHUN, KIIUEHT-
CEpBEPHBIE TEXHOJIOTUHU

Ha YPOBHE YMEHHIA:

Ymersn:

- HCII0JIb30BaTh BO3MOKHOCTH
rpaguuecKux, MyJIbTUMEAUMHBIX CPEACTB, IPU
pEILIEHNN 3a]1a4 ONMCAHUS U MOJIEITMPOBAHUS
IPOLIECCOB U CUCTEM, YIPABJICHUS
MHGOPMALIMOHHBIMU PECYpCaMH, CO3/IaHHIO,
COIPOBOKIACHUIO NHPOPMAIIUOHHBIX CUCTEM.

- CobupaTh ¥ aHaIU3UPOBATH JaHHbBIE O
BBITTOJIHSEMBIX B KOMIIBIOTEPHBIX CHCTEMaX
npoleccax, XapakKTepUCTUKAX paboThI
o0opymoBaHus, paboTaTh ¢ 000IOYKAMH
KOMaHJHOU CTPOKU B COBPEMEHHBIX
OIEPALIMOHHBIX CHCTEMaX;

- PazpabaTbiBaTh clieHapuu 71 peIeHUs
NPUKIIAJHBIX 33/1a4 U aBTOMAaTH3aluu OU3HeC-
IIPOLIECCOB, OPUEHTUPOBATHCS HA PhIHKE
MH(POPMALIMOHHBIX CUCTEM U HH(POPMALIMOHHBIX
KOMITbIOTEPHBIX TEXHOJIOTHIA;

- HccnenoBaTh U aHATU3UPOBATh PHIHOK
NC u UKT, B TOM 4riciie ppIHOK ONEPALMOHHBIX
CHCTEM M CUCTEMHBIX 000JI0YEK.

- HCII0JIb30BaTh CETEBbIE, MHTEPHET-
TEXHOJIOTUH, PEILICHUH 33/1a4 OIMCAHUS U
MOJIETTMPOBAHUS IIPOLIECCOB U CUCTEM,
yhpaBieHUs] THPOPMAITUOHHBIMH pecypcamH.

- paspabarbIBaTh POrpaMMHOE
o0ecreyeHne ¢ UCIOIb30BaHNEM COBPEMEHHBIX
WHCTPYMEHTAJIBHBIX CPEJICTB
MIPOrpaMMHUPOBAHMS;

- pa3pabarbiBaTh KIHEHT-CEPBEPHBIC
MPUIIOKECHHUS;

— MNPUMCHATH ITOTYUYCHHBIC 3HAHHUA K
Pa3IMnYHBIM MPECIMETHBIM o0JacTam

2. O0BbeM u MecTO IMcUMILIMHBI B cTpyKkType OI1 BO

O0BLeM THCHUILINHBI
OO01mas TpyI0eMKOCTh AUCIUILTUHBI COCTABISACT 3 3aueTHBIX equHUIlb! /108 uacos.
I[I/ICLII/IHJ'IHHa pcaimn3yeTcd 4YaCTUYHO C TM[PUMCHCHUCM NOHUCTAHIIMOHHBIX 06pa3OBaTeJ'IBHI>IX
texHomnoruit (manee — J10T).
JIOCTyH K CUCTEMEC IUCTAHIIMOHHBIX O6paSOBaTeJ]LHLIX TeXHOHOFI/Iﬁ OCYIHCCTB_HSICTCH KaXXIbIM
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00yYaroIIMMCs CaMOCTOSTEIBHO ¢ JIFOOOro YCTpOMHCTBa Ha mopTtaine: https://Ims.ranepa.ru/. Ilaponas u
JIOTUH K JINYHOMY KaOMHETY / IPOGHIIIO MPEIOCTABISACTCS CTYACHTY B JICKaHaTe.

TaOmuma 2
Bun paboter TpynoemKocThb Tpyr10eMKocThb
B aKaj. Jacax B aCTPOH. Yacax
ayn./20, 10T ayn./20, 10T
O01masi TPy10eMKOCTh 108 81
KonrakTHas padora c 62 46,5
npenojgaBarejieM
Jleknuu 24 18
IIpakTyeckue 3aHsATUS 38 28,5
JlaGoparopHbie 3aHsATUSA
IIpakTnyeckas paéora 16 12
CamocTosiTesibHast paboTa 44 33
KonTpons
DOpMBI TEKYILIETO KOHTPOJIS 3/0/T
dDopMa NPOMeKYTOTHOI 3auer ¢ oweHKO
arTecTaluu

MecTto aucunmimnsl B ctpykrype OII BO

Hucuunnmuua b1.B.JIB.05.01 «KomnelotepHast reomerpust U rpaduka» OTHOCUTCA K
JTUCIUILIMHAM 0 BBIOOpY yueOHOro Ij1aHa no HarpasieHuto «busnec-undopmaruka» 38.03.05.
[MpenogaBanue nucnuiuimHbl  «KoMIbroTepHass TeoMeTpuss © rpaduka» OCHOBAaHO Ha
mucnummHax — b1.0.08.02 «JIuneitHas anrebpa u aHanmuTHueckas reomerpusi», b1.0.08.01
«Matemaruueckuii ananus», b1.0.08.04 «AuddepeHnnansaple M pasHOCTHBIE YPaBHEHUS,
b1.0.11 «OcHoBBI nHGOpMATUKNY». B CBOIO ouepear OHA cO3/1aéT HEOOXOAMMBIC MPEATIOCHUIKA
JUISL OCBOGHHUSI TMpOoTrpaMM Takux AucHuIuimH, kak b1.0.23 «Anamu3 manabsix», b1.0.08.06
«JxoHoMeTpuka», b1.B.JIB.03.01 «Meronsl mnporrozupoBanusi», b1.0.22 «Anamu3 wu
MoieupoBaHue Ou3Hec-mporeccoBy, b1.B.09 «ApxuTtektypa npeanpusTus».

JucuunnuHa uzydaercs B 4-M ceMecTpe 2-To Kypcea.

®opMoOil MPOMEKYTOUHOM aTTecTallud B COOTBETCTBHM C Y4YEOHBIM IUIAHOM SIBIISIE€TCS
3a4eT C OLIEHKOM.

3. CoaepxaHue H CTPYKTYPa AUCHUIIUHBI

Ounas chopma ooyuenusn

Tabmuma 3
Ne ni/m HaumeHoBanue O0beM TUCHUIIMHBI, YaC. dopma
TeM Bcero KonTtakTHas padora Cp TeKyILIero
ol0y4yarommuxcsi ¢ KOHTPOJIs
npenogaBareiemM ycrneBaemo
10 BHAAM y4eOHBIX CTH**,
3aHATHH MPOMEKYT
JI 13 KC | CPO | CII O4HOM
P arrecraum
H***
Beenenne. OcHOBBI O/3an/T
Tema 1 KT, naznaucnue, 10 4 6
opraHu3arus,
TIPUHITATIBI




(hyHIIMOHHPOBAHUS.

DJIeMEHTHI O/3an/T
Tema 2 | koMnblOTEpHOM 18 4 8 6
T€OMETPHH.

LBeTOBBIC MOJEITH O/3an/T
Tema 3 | koMnbrOTEpHOM 10 4 6
rpadukH.

Bekropnas u O/3an/T/K
Tema 4. | ppakranbHas 24 4 10 10 P/P3
rpaduka.

Tema 5 | PactpoBas rpaduka. 24 4 10 10 O/3an/KP

I'padmueckue
CpeICTBa
Tema 6 | ucciaegoBaHus 20 4 10 6 O/T/P3
aHaJn3a JaHHBIX U
OM3HEC-aHAIMTHKH.

[TpomexxyTouHast arTecTarus 2 2 30

Bcero (akam./acTp. 9achl): 108/81 24/18 | 38/28.,5 2 44/33

Koncynprauus k 3a4eTy ¢ OLeHKOU — 2 yaca
Hcnonb3yeMble COKpaIEHUs:
JI — 3aHATHSI JCKIIMOHHOTO THIA (JIEKIIUU U UHBIE yueOHBIC 3aHSTHUS, IPEIyCMaTPUBAIOIINE
MIPENMYIIECTBEHHYIO Iepeiady yaeOHOH HHPOPMAaIINY TeJaroTHIecKUMH pabOTHUKAMH OPTaHU3alny U (WIIH)
JIMIIaMU, IPUBJIEKaEMbIMHU OPraHU3allel K pean3aliy 00pa3oBaTebHBIX IPOrPaMM Ha HHBIX YCIOBUSIX,
00yJaroIuMmcs);
13 — mpakTudeckre 3aHATHS (BUABI 3aHATHSI CEMUHAPCKOTO TUIIA 332 UCKIIIOYEHUEM JIA00OPaTOPHBIX pabor);
KCP — uanuBuayanpHas pabora 00ydarommxcs ¢ meIarorndeCKuMi paboOTHUKaMA OPTaHU3aIN U (WIJIH)
JIUIIaMU, TTPUBJIEKaeMbIMHU OpTaHU3alMel K pean3aiy 00pa3oBaTebHBIX MPOTrPaMM Ha HHBIX YCIOBHSX (B
TOM YUCJIC UHAWBUAYAJIbHBIC KOHCYIH)TaHI/H/I);
CP — camocTtosiTenbHas paboTta, ocyuiecTsisieMast 0e3 y4acTHsl e1aroriueckux padOTHUKOB OPraHU3aluu 1
(unm) UL, MpUBJIEKaeMbIX OPraHU3alKel K pean3aluy 00pa3oBaTeIbHbIX IPOrPaMM Ha MHBIX YCIIOBHSAX;
CII — camomnpoBepka,;
CPO - camocTosTenbHas pabora o0y4daromierocs

koHTpoJbHBIE padoThl (KP), onpoc (O), rectuposanue (T), pacuernoe 3aganue (P3)
3a4eT ¢ oreHkoi (30)

Coaep:xanue TUCHUNIMHBI

Tema 1. Beegenne. OCHOBbI KOMIIBIOTEPHOM rpauKy, Ha3HaYeHHe, OpPraHU3aLMs,
NPUHIUNBI (YyHIIHOHMPOBAHMS.

Lenw, 3aJ1a4H, IIpeIMET U3Y4ECHHUS U OCHOBHOE coJiepyKaHue
TUCUMIUTMHBL KOHIeNTya bHbIe  OCHOBBI KOMIBIOTEpHOM Trpaduku. OOnacTé NpUMEHEHHS
KOMIbIoTepHON rpaduxu. Ilporpammucrckas KoHUenTyaldbHas MOJENb T'padUYeCKHUX CHCTEM.
[Tonstue o rpaduyeckoM oObekTe.MaremaTHyecKue OCHOBBI KOMIBIOTEPHON TIpaduKH.
CucreMbl KOOpAMHAT, HCIOJIb3YEMbIX B MAIIMHHOW Tpaduke MpU MpEeACTaBICHUU OOBEKTOB.
Tunbl  npeoOpa3oBanus rpaduueckoil nHpopmanuu. OgHOpOAHBIE KOOpAUHATHL. CIIOKHBIE
reoMeTpuueckue npeodbpazopanus. Martpuunsie npeacrasienus 3D npeoOpa3zoBaHUii.

JIMHTBUCTUYECKHE OCHOBBI KOMITBIOTEPHOM Tpauku. SI3BIKH, HCIONB3yeMble B
KOMIIbIOTEpHON Tpaduke. S3blku rpaduyeckoro mnporpamMmupoBaHus. [IpomexyTouHbI
BHYTPUCUCTEMHBIM $3bIK, KaK CpEJICTBO 0OeCHeueHUs] HE3aBUCHMOCTH OT KOHKPETHOTO
rpaduueckoro ycrpoicTsa. I'paguueckre BO3MOKHOCTH SI3bIKOB BBICOKOTO YPOBHS.

WNndpopmanmoHHble OCHOBBI KOMIIBIOTEpHOW Tpaduku. J[BoiicTBeHHOE mpencTaBieHUe



rpaduueckoro oobexra. TpeboBaHuUs K CTpYKTypaM JaHHBIX. CTPyKTypa u300pakeHusl.

[TpyHIMOBI MOCTPOEHUS OTKPBITHIX TIpaMUEecKUX CHUCTEM. TEeHAEHIMH MOCTPOCHUS
COBPEMEHHBIX TpapHUUECKUX CHCTEM: Tpaduueckoe SApOo, MPUIOKEHUS, MHCTPYMEHTApUH s
HalMCaHUs MPHIOKEHHUH, CTaHAAPTHI B 00J1aCTH Pa3pabOTKU rpaUUECKUX CUCTEM.

2D u 3D-MonenupoBaHue B paMKax rpaduueckux cucteMm. [Ipobiembl reoMeTpruuecKkoro
MoJenupoBaHus. Buasl reomerprueckux Mojenel ¥ UX CBOMCTBA, HapaMeTpU3alis MOJEIEH.
['eomeTprueckue onepanuu HaJl MOJEISIMH.

I'paduueckue cucrembl. ['eomHpopmanmonHble cucTembl. [ 'paduueckue  danib.
OcnoBHbIe THITBI rpadudeckux Qaiino. Cxarue rpadpuyeckux (paiios.

TexHuueckue cpeacrBa KommbloTepHOH rpaguku. CocTaB TEXHHUUECKUX CPEACTB
MaIIMHHOW TpaguKy M BapuaHTBl MX comnpspkeHus. Jlormueckas cTpykTypa rpaduyeckoro
MOHUTOPBI (AUCIUIEs) U BBINONHAEMbIE UM (yHKIKU. Kitaccupukanusi COBpeMEHHbIX PacTPOBBIX
mucreeB. Knmaccudukanus u BO3MOXHOCTH COBPEMEHHBIX TIpadUYecKUX aJanTepoB JUIS
I[T9BM. I'paduaeckue mporeccopsl, anmnapaTHas peaymn3anus rpagudeckux (QyHKIHHA, TOHATHE
KOHBEHEpOB BBOJIa-BbhIBOA rpaprueckoil HHPpOpMAIIHH.

TpanuuuoHHBIE CpEACTBA HHTEPAKTUBHOIO BBOJA: MAHMIYIATOpP THIA MBI,
KJIaBHaTypa. MeTobl HCIOIb30BaHNs MHTEPAKTUBHBIX YCTPOMCTB BBOJA HA TPUMEPE «MBIIIN:
HO3ULIMOHUPOBAaHHUE, YKa3blBaHWE, PHUCOBAHME, BBOJ KOMaHJ, BBOJA JaHHbIX. OcobeHHOCTH
UCIIOJIB30BaHUsl JAPYTUX YCTPOMCTB BBOAA. BupTyallbHBIE yCTPONCTBAa BBOAA, KAK CPEICTBO
o0ecriedyeHnsT He3aBUCUMOCTH OT KOHCTPYKIHMHM YCTpoWcTB BBoJa. COBpEMEHHBIE CpPEICTBa
BBOJA: JIMJDKUTAW3ep, TPEKIOMUHT, TPEKOOJ, JOKOMCTHK, CKaHep, Lu@poBoi QoToammapar,
mudpoBas BHUIEOKaMepa, CEHCOPHbIM 3KpaH, BuaeoToHep. CpeacTBa JOKYMEHTHPOBAHUS
rpaduveckoil HHPOPMAIMK HA TBEPIAOM HOCHUTENE: MPUHTEPHI, TUIOTTEPhl. TEeHICHIINN Pa3BUTHS
anmapaTHoOro odecredeHus.

Tema 2. J1eMeHTbl KOMIILIOTEPHOH reOMeTPUH

Cucremsl koopauHaT. MupoBble OKHa M OKHa IpocMoTpa. I'eoMeTpuueckne OCHOBBI
KoMmIbloTepHON Trpaduku. ['eomerpuueckue mnpeodpasoBanus. AdQuHHbBIE TpeoOpazoBaHUs.
Onepanuu MacmiTaOupoBaHMs, IepeHoca, CABMra, HoBopoTa. OIHOPOJHBIE KOOPIMHATHI.
Matpuusl npeoOpa3oBaHus Ha IJIOCKOCTH U Ha moBepxHocTH. KoMmmosuiuu npeodpa3oBaHU.
[Mpoexnuu. Krnaccupukanus mnpoekuuil. IlapannensHble W LEHTpaJlbHblE  MPOEKIMH.
Hcnonp3oBanue marpull npeoOpa3zoBaHUMl [UIsl MosydeHus mnpoekuuid. Oprorpadguueckue u
KOCOYTOJIbHBIE TpOEKIMU. Mogjenn onucaHuss NpoeKUuid. AJITOPUTMBI  KOMIIBIOTEPHOMN
TEOMETPHH.

Tema 3. [{BeTOBbIE MOJe/IH KOMIILIOTEPHOM rpadgukm.

Cget u 1BeT. CrieKTpajgbHBIM COCTaB BUAMMOTO IIBETAa. XapaKTEPUCTHUKA CBETOBOW BOJIHBI.
XapakTepucTuKa UCTOYHMKOB cBeTa. L[BeToBas TemmnepaTypa. CTaHAapTHBIE UCTOYHHUKHU CBETA.
OtpaxkeHHblli 1BeT. SIpkocTHass M 1BeToBas MHpopManus. Bocrnpustue cBeTa YeIOBEKOM.
3akonbl ['paccmana. OcHoBHbIE 11BeTOBble Mojenu. [[BeroBas monens XYZ. AJIIUTUBHbBIC
nBeroBbie Mogen. RGB-monens. CyoTpaktuBabie Monenu. CMYK-moznens. [leprenimonasie
mozenu. LAB-monens. HSB-monens. Inameunsie nsera.

Tema 4. BekTopHasi u ¢ppakrajabHasi rpapuka.

['paduueckue OOBEKTHI M HUX KJIacchl. ATpuOyTHl Kilacca rpauyecKkux OOBEKTOB.
CranpaptHble rpapuueckre OObEeKThI: JTUHHUH, MPSMOYTOJIbHUKHU, AJIUICHI, MHOTOYTOJIbHHKH,
3Be3abl. pugte TrueType. Crinaitabl. Kpusast besbe. V3ibl, onopHble TOUKU. THITBI y37T0BBIX
Touek. Dopmarel rpapuueckux 00beKTOB. CpenctBa IMOCTPOCHHUS TpapUUecKMX OOBEKTOB.
Bekropubsie rpaduueckue penaktopsl (InkScape, CorelDraw). Opranuzamust mocTpoeHHsS



BEKTOPHBIX HM300paXEHMH ¢ TMOMOUIbI0 Tpaduueckux makeroB. OOBoIKa M 3aJMBKA.
['panuienTHas 3amuBKa.

Tema 5. PacTpoBas rpaduka.

[Tonsitue pactpa. Ilukcen. OcCHOBHBIE XapakTEepUCTUKH pacTpa. Paspemaromias
cnocoOHocTh pactpa. Ilonsrue Benmmumnsl dpi. Pasmep pactpa. @opma nukceneid. KomuuectBo
BeToB pactpa. OleHka paspemiaromiei crnocoOHOCTH. [7yOuHa 1BeTa W IIBETOBOM AMarnia3oH
Pazpemenne. CBs3b MeXIy pa3sMepoM uU300pakeHus U pasmepom ¢aina. Jluauarypa.
PactpupoBanue. AMIUIMTYyAHAsT ¥ YacTOTHas Momyismnus. PacTpoBbie daiiabl. AJITOpUTMBI
pacTtpoBoil TpaduKu. AJTOPUTM TOCTPOCHHUS OTPE3KOB, aJrOPUTMbI 3anuBKU. Dopmarsi
pactpoBeix  ¢aitnoB.  CperncrtBa  HOCTPOGHHMS  pacTpOBbIX — IpadUUYecKUX  MAKETOB
(AdobePhotoshop, GIMP). Opranuzanus moCTpOEHUSI PACTPOBBIX U300paKEHNU B rpa)uIeCcKIX
nakerax. HWHcTpymeHThl BblaeneHus. Kanansl ¥ macku. WHCTpYMEHTBl pETYIIMPOBAHUS.
I'mcrorpammel. Kpussie. IHCTpYMEHTHI U1 IBETOBOM (IIBETOBOM OajlaHC) M TOHOBOM KOPPEKIIUU
(ypoBHu). ®unsrpsl (cnempddexts). Crou.

Tema 6. I'paduueckme cpeacTBa HCCJIEIOBAHHUS AHAJIM3A JAHHBIX W OM3HecC-
AHAJIUTHKHU

[Mnardpopma 6usnec-anammtuku. QlikView, Power BI, Tableau, Bo3moxkHOCTH cpenctB Bl
9JIEMEHTHl BU3yaJM3allMd OpraHM3alud  pa3paboTKu B mpwiokeHuu miatdopmel Bl
['paduueckue cpenctBa moctpoeHust amarpamm. Kriaccudukanmss amarpamm.  OOmas
xapakrtepuctukn IDEA. RStudio. Xapakrepuctuku 0a30Boii Tpaduueckoil OHOIHOTEKH.
OneMeHThl uarpamMm. 3a/laHusi MapaMeTpoB Juarpamm. Ympasistoliue napamerpsl. Cpeactsa
BbICOKOYpOBHeBOW  rpaduku. Ilpoctele  nuarpammbl.  CTaTUCTHYECKHME  JUArpaMMBI.
Koppenorpammbl. Marpuunsie  auarpammsbl.  ['papuueckune Oubmmoreku. ['paduueckas
rpammaruka. bubmmuoreka ggplot2. bubmuoteka lattice. I'paduueckue uHTEpdeENch s3bIKa
nporpammupoBanug R. RCommander, 6ubnuoreka 1uist ananu3a ganHbix Rattle.

4. MarepuaJbl TEKYIIEr0o KOHTPOJISI yCIIEBAEMOCTH 00yYar0HXCsI

4.1. ®opMbl U METONbI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH OOYYarOIIMXCS M MPOMEXKYTOUHOU
arTecTaluu.

B xone peanuzanuu qucuuminHel « KoMneloTepHasi reoMeTpust U rpadrka UCIOIb3YIOTCS
CJIEAYIOIINE METO/IbI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 00Y4arOLIHXCS:

Tabnuua 4.1
Tema (pazmen) ®opMbI (METO/IBI) TEKYIIETO KOHTPOJIS
yCIIEBaEMOCTH
Tema 1. Beenenune. OcuoBrl KI', Ha3HaueHue, O/3an/T
OpraHu3aiysi, IPUHIUIBI PYHIIMOHUPOBAHUSI.
Tema 2. DneMeHTbI KOMIIBIOTEPHON O/3an/T
TE€OMETPHUH.
Tema 3. L[IBeTOBBIE MO KOMITBIOTEPHOM O/3an/T
rpaduxmu.
Tema 4. BextopHas u ppaxTanbHas rpaduka. O/3an/T/KP/P3
Tema 5. PacTpoBas rpaduxka. O/3an/KP
Tema 6. ['padpuueckue cpencrra
HCCIIeI0OBaHUs aHaIN3a JaHHBIX U OU3HEC- O/T/P3
AHAJTUTHKH




4.1.2. 3a4eT MPOBOAUTCSA C IPUMEHEHHEM CJICAYIOIINX METOI0B (CPeACTB):

3aueT TPOBOAMTCS B KOMITBIOTEPHOM Kjacce B ycTHoW ¢dopme. Bo Bpems 3adera
IPOBEPSETCSl YPOBEHb 3HAHMU MO y4eOHOW AMCUMIUIMHE, a TaKXKe YpPOBEHb YMEHHUH pelarb
ydeOHble 3a/aud 10 IOCTPOEHUI0 M MPeoOpa3oBaHUIO H300pak€HUHM € HUCIOJIb30BaHUEM
rpadpuveckux penakTopoB. K 3ayery CTyIeHTHI AOJDKHBI PEIIUTh 3aJaHUs [0 BCEM TEeMaM
y4eOHOI AucCHUIIIMHBL. Pe3ynbrarsl pemeHus 3aad MOryT ObITh HMCIOJIBb30BaHbl MIPU PEILICHUH
IIPAKTHUYECKOM 3aJ]auil B COOTBETCTBUM C UMEEMBIM IlepeuHeM 3ajad. [Ipumep 3agay nmpuBesieH B
nporpamMme. IIpy oTBeTe Ha BOIPOCHI CTYNEHT IIOKA3bIBA€T YMEHHE pEIIaTh INPAKTUYECKUE
3a/laud B pa3jIMyYHbIX IPUIOKEHUX. Perienne 3a1au KOMIIBIOTEPHON T€OMETPUU IIPOU3BOIUTCS B
Excel. IIpoBepka mpaBUIBHOCTH NpeoOpa3oBaHUM MOXKET ObITh BBINOJIHEHA C IOMOIIBIO
CHEHUaJIbHBIX IPOrpaMMHBIX Ipuiioxkenuit 2D, 3D.

[TpomexyrouHas arrectalust MOXKeT MpoBoguThca yctHo B JIOT/muceMeHHo ¢
IPOKTOPUHTOM/ TECTUPOBAaHHE C MPOKTOPHHIOM. J[JIsl yCHEeHOro OCBOEHUS Kypca ydaiiemycs
PEKOMEHAYETCSI 03HAKOMHUTBCA C JIUTEPATypoM, pa3MEUICHHOM B pasziene 6, U MarepuallaMu,
BbUIOKEHHBIMU B JIOT.

4. 2. MarepuaJjibl TEKylIero KOHTPOJIS yCIIeBAeMOCTH 00y4ar0 M XCS.
4.2.1. TunoBble OlleHOYHBbIE MATEPUAJIBI.
4.2.1.1. llpumepsl TUNOBBIX 3a1aHUI 1 Kelic-3a1aHuii
Bce TekcThl mpakTHYeCKUX 3a/laHuil pa3MelleHbl Ha OTAENbHBIX JHucTax Qaitnos B Excel.
Keii Ne 1. KomnprorepHasi reomeTpust

3anaua 1. Ilo JIaHHBIM BEKTOpaM ab, c.d IIOCTPOUTH
a+b-c,a-b+c,b-a-d+ec,—a-b-c-d

3agaua 2. 3axansi Bektopst & =21 +3/;b =—3] —2k;c=1 + ] —k.

Haiitu xoopmuHars! sextopa d —1/2b +C .

3agaya 3. 3amaHbl KOOpAMHATEI TOYKU B MPSIMOYTOJIBHOW CUCTEME KoopauHar X (3,—4).

Haiitu ee KOOpPpAUHAThI B HOJIHpHOﬁ CUCTCMEC KOOPAHWHAT, €CJIM HCHTPbI CUCTEM KOOPAWHAT
COBIIagaroT.

3agauya 4. 3anaHbl KOOPAUHATEI B IPSIMOYTOJIBHOW CUCTEME KOOPAWHAT A(l, —4, 2). Haiitn

KOOPAMHATHI B IWJIMHIPUIECKON U chepruueckoil cucreMax KOOpAHHaT.

3agaua 5. PaccMoTpuM MupoBoe OKHO U HOPT npocMoTpa. OkHO mMmeeT pazmepsl (W.,
W.t, W.r, W.b) = (0, 2, 2, 0), a mopt npocmotpa — (V.1, V.t, V.r, V.b) = (20, 100, 400, 60). Touka B
MHUPOBOM OKHE uMeeT koopauHarsl (1,1).

Haiitu koopAMHATHI TOKH B OKHE TPOCMOTpA.

3agaua 6. limeroTcs KOOpAUHATHI TPEYTrOJIbHUKA.

I 2
31
4 2

HaiiTi koopaMHATHI TpeyrojibHUKa Mociie Ipeodpa3oBaHMil:

BoinonHuTh onepanmio nepeHoca 1o ocu X Ha 2 BJI€BO, IO OCH OPAMHAT Ha 2 BBEpPX;

BrImoHATh onepanuio MacmTabupoBaHus 0 OCH adciuce B 3 pasa, Mo OCH OpJUHAT B 2
pasa.

BrInonHUTh onepaluio noBopoTa TpeyrojibHUKa Ha 45 rpana. Bieso.

BrImomHUTE omnepanuo cBUra, €Ciau MaTpHila MpeoOpa3oBaHus UMEET B
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2 7

J171s1 BBIOJTHEHUS OTepaluy MEPEUTH K OTHOPOIHBIM KOOPIUHATAM.

3agaya 7. Jlns ycnoBuiM 3a7add 6 BBINOJHUTH KOMILIEKCHOE MpeoOpasoBanue. [lpu
BBINIOJTHEHUH MTPe00Pa30BaHusl BBIMOIHITH CIBUT OTHOCUTEIBHO Hayaaa KOOPAUHAT.

3agaua 8. BrIMoONHUTE KOMIUIEKCHOE MpeoOpa3oBaHMEe, KaK YKa3aHO B 3ajade 7, €CiH
MPOU3BOAUTCS MPe0Opa3oBaHre MPSIMOYTOJIbHUKA C KOOPIMHATAMHU

0 0 O
0 0 10
0 10 O
0 10 10
10 0 O
10 0 10
10 10 O
10 10 10

Keiic Ne 2. Kpussie be3be
[TocTpouts KpuBble be3be 0 TpeM, YETBIPEM, ISTH U IIECTH TOUKAM
PO P1 P2 P3 P4 P5

X 1 5 8 10 15 20
Keiic Ne 3. BextopHas rpaduxa
3ananue 1 — Pucyem HOBOTOIHIOIO €JTb

PexoMmeH a1y K BBIMOIHEHUIO 3a/1aHUS

CozmaeM 3 ciios:

o @DoH

e Eiub

o Urpymxu

1. ®oH: pucyeM TMPAMOYTOJIBHUK, 3aJMBA€M TpaJUEHTOM. Pucyem  maniblil
NPSIMOYTONBHUK, H3MEHSeM (GOpMYy C TMOMOIIBI0 OMOPHBIX TOYEK, 3aJIMBa€M TPATUCHTOM
nostyqaem cyrpo06. Jlyomupyem, mensiem dhopmy. [Tomygaem BTopoit cyrpoo.

2. Enb: pucyem TpeyroiabHUK, MpeoOpa3yeM B CIUIaliH, U3MEHSEM THIl OMOPHBIX TOYEK,

penaktupyeM Hampapistomue. Jyonmupyem 3 pasa. Msmensem ¢dopmy. BripaBHHBaeM
MOJTyYeHHBIC YaCcTH eNd. 3anuBaeM | paareHToMm.
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3. lllapuku: pucyeM Kpyr. 3anuBaeM TpajME€HTOM. PHCyeM TpeyrojibHUK, pPHUCYEM

TPEYTOJIbHUK,
HaIpaBJISIOLIKE.

npeobpasyeM B CIUIailH, HM3MEHSEM THI OMOPHBIX TOYEK,

penakTupyem

3anmuBaeM moONympo3padHbiM rpanueHToM. [lomydaem Ommk. Kommpyewm,
paszBopaunBaem, MeHsieM dopmy. [lomydaem Bropoit OJIHK.

4. 3Be3nma: pucyeM 3Be3ldy, 3allMBaeM TPagueHTOM. Pucyem OIMK C TOMOINBIO KPUBOM
besbe, 3a511BaeM MOTYMPO3PAYHBIM IPAIUEHTOM.
3apanue 2 — Pucyem Jom.

| ==
PexoMenmanivu K BBIITOIHEHUIO 3aJaHU
CozgaeM 2 ciod:

e don

o Crnoii ¢ momMaMu

@DoH: pUCcyeM NPSMOYTOJIbHUK, 3aJIMBAEM I'PaIMEHTOM OT Oyporo 10 ceporo

Homa: pucyeMm npsmoyroiabHUK. [IpeoOpasyem B craiiH. J[oOaBisieM OMOPHBIX TOUEK.
Penaktupyem TOUkHM 110 MoJyueHHUs KOHTypa JoMa c OamiHei. 3anuBaeM rpaiueHToM. Pucyem
kpyr. Beinensem nom n kpyr. Haxxumaem Ctrl — wnn Kontyp\Bbruuranue. Pucyem kBajpar.
Pasmuoxaem (IlpaBka\Knons1\V3op). Beruntaem kBagparsl U3 goma.

3arem a006aBisieM MpPsIMOYTojbHBbIE TpYyObl. M3meHseM (opMmy, 3aauBaeM TI'paJueHTOM.

OnyckaeMm nox noM. JloOasisgeM nuann, pasmeiBaeM Ha 20%. [Toaygaem apim.
b

3aganue 3. Pruicyem Kykily B COOTBETCTBUH C MHAWBUIYaJIbHBIMU 3a/1aHUSIMHU.
BHu3y prcyHka HY)KHO yKa3aTh (paMHIIUIO aBTOpa

Bapuant Iosic VkpameHus Ha | YKpallleHHs | YKpalleHHs Ha VYKkpateHus
rosice Ha TOJI0BE pyKaBax BHHM3Y KUMOHO
1. KpacHsri, benbie IIBeToK, benbie benbie
LHIUPOKUI NATUKOHEYHbIE | TIOJYYEHHBIN | TMSTUKOHEYHBIE MITHKOHCYHBIC
3BE3/IBI M3 3BE3JIEI U 3BE3/IbI 3BE3/IbI
Kpyra
2. Kpacusii, benbie Kpachusie benbie benbie
Y3KUH IIECTUKOHCYHEIC Oychl IICCTUKOHCYHBIC | IIECTUKOHCYHEIS
3BE3/bI 3BE3/IbI 3BE3/IbI
3. 3eJIeHbIH, XKenteie 3Be3nb1 | benbie Oycwl | XKentbie 3Be3anpl | JKenToie 3Be3bl
Y3KUH C 3aKpYITICHUEM C 3aKpYIVICHUEM | C 3aKpyIJICHUEM
4. 3eJIeHbIH, Kentnie 3Be3/5I Kenroii Kentrie 3Be3apl | JKenTnie 3Be3bI
TUPOKHUI C 3aKpyIJTICHUEM CErMEHT C 3aKpYIVICHUEM | C 3aKpyIJICHUEM
1 HEOOJIBIION 1 HEOOJIBIION 1 HEOOJIBIION
KPUBU3HON KPHUBU3HON KPHUBU3HON
5. Cunuid, benwie IIBeroK, benwie benwie
Y3KUH MATUKOHEYHBIC | TIOJYYCHHBIN | ISTUKOHEYHBIC MMATHUKOHEYHBIE
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http://chebroller.files.wordpress.com/2010/11/d0bbd0b0d0b1d0b06_2.png

3BE3/IbI C 13 3BE3/bI U 3BE3/IbI C 3BE3/IbI C
3aKpyIIIEHUSIMU Kpyra 3aKpPYIICHUAMH | 3aKpYIJICHUSIMU
6. Kenteii, Kpacubie Kpacnusie Kpachueie Kpacubie
LIUPOKUI MATUKOHEYHbIE OychI IATUKOHEYHbIE MATUKOHEYHbIE
3BE3/1bI 3BE3bl 3BE3/1bI
7. Kentoii, 3eneHble Benbie Oychl 3eneHble 3eneHble
Y3KUH IIECTUKOHEYHbIE | ¢ OyCMHAMM | IIECTUKOHEYHbIE | MIECTUKOHEUHBIE
3BE3/1bI pa3Horo 3BE3/bI 3BE3/bI
JameTpa
8. Csetio- XKentbie 3Be3/1b1 Kenterit XKentoie 3Be3apl | JKenrTbie 3Be3/1b1
3€JICHBIMN, ¢ 3aKpyniieHueM | cermeHT 120 | ¢ 3akpymieHueM | ¢ 3aKpyIIEHUEM
HIUPOKUI rpajg
9. Cunui, Kenreie 3Be31bI Kenreii Kenteie 3Be3n61 | JKenTble 3BE3bI
LIUPOKUI C 3aKpyIJICHUEM L[BETOK, C 3aKpYIVIEHUEM | C 3aKpYIVIECHHEM
Y HEOONBIION | MOJYYEHHBIN | U HEOOIBIION 1 HeOONBIIOH
KpPHUBU3HON U3 3BE3/bI U KPHUBU3HON KPHUBU3HON
Kpyra
10. T'ony6oi, bensbie Kpachbpiii benbie benbie
Y3KUH BOCBMHUKOHEYHbBIE [[BETOK, BOCBMUKOHEYHbBIE | BOCbMHUKOHEUHBIE
3BE3/1bI C HOJTyYEHHBIN 3BE3/bI C 3BE3/bI C
3aKpYIJICHUSMU | U3 3BE3/bl M | 3aKPYDICHUAMU | 3aKpYIICHUSMU
Kpyra
11. Tony6oi, benbie Kentsie benbie benbie
LIUPOKUI MATUKOHEYHbIE Oychl MATUKOHEYHbIE MATUKOHEYHbIE
3BE3/1bI 3BE3bl 3BE3bl
12. KopuuHeBbiid, benbie Bbenbie Oychl benbie benbie
LIUPOKUI LIECTUKOHEYHbIE | ¢ OyCMHAMM | IIECTUKOHEYHbIE | MIECTUKOHEYHbIE
3BE3/1bI pa3HoOro 3BE37bI 3BE37bI
JuameTpa
13. Kopununessii, XKentsie CuHnit Kenteie XKentsie
Y3KUI BOCBMUKOHEUYHbBIE L[BETOK, BOCBMHUKOHEYHbIE | BOCbMUKOHEUHbIE
3BE3/bI C NOJTyYEHHBIN 3BE31bI C 3BE3/bI C
3aKpyIJIEHUEM | M3 3BE3/bl U | 3aKpylJIEHUEM 3aKpyIJIEHUEM
Kpyra
14. [IypnypHbIii, Kpacuslie [TypnypHbIit Kenrtsre Kenrtsie
LIUPOKUN CEMHUKOHEYHbIE I[BETOK, CEMHUKOHEYHBIE CEMHUKOHEYHBIE
3BE3/IbI C MIOJTy4YEHHBIH 3BE3/bI C 3BE3/bI C
3aKpYIJICHUEM M | U3 3BE3/bl M | 3aKPYIVICHHEM M | 3aKpyDJICHHEM U
HEOOJBIITON Kpyra HEOOJBIION HEOOJBIION
KpPHUBU3HON KPUBHU3HON KPUBU3HON
15. Kenrsii, Kpacuslie XKenrteie Kpacusie 3eneHsle
LIUPOKUN MATUKOHEYHbIE OychI LIECTUKOHEYHBIE | IISTUKOHEYHBIE
3BE3/1bI 3BE3bl 3BE3bl
16. Kentoii, 3eneHble 3eneHble Kpacubie 3eneHble
HIIUPOKUN IIECTUKOHEYHBIE Oychl C [IECTUKOHEYHbIE | IIECTUKOHEYHBIE
3BE3/1bI OycuHamu 3BE37bI 3BE37bI
pa3Horo
JuaMeTpa
17. CaeTtiio- Kenrnie 3Be3115I Kenrwri Csetno-3enennlii | JKenTble 3BE3AbI
3€JIEHBIH, C 3aKpyIIeHHeM | cerMeHT 120 | ¢ 3akpymieHHueM | ¢ 3aKpyIJIEHUEM
HIUPOKUI rpajg
18. CsertIio- JKenrtnie 3Be35I Kenroii Kpacuebie 3Be3ab1 | JKenThie 3Be3/1bI
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CUHMI, C 3aKpyIJICHUEM I[BETOK, C 3aKpyIJICHHEM | C 3aKpy[JIEHUEM
LIUPOKUI 1 OobIION MOJTyYCHHBIH | ¥ HEOOIbIION 1 HEOOJIBIIIOM
KPUBU3HOH 13 3BE3/IbI U KpPUBU3HOMN KpPUBU3HOMN
Kpyra
19. Tony6oi, benbie Kpacusbiit benbie benbie
LIIMPOKUH | BOCbMUKOHEUHBIE L[BETOK, BOCBMUKOHEUYHbIE | BOCbMUKOHEUHbIE
3BE3/IbI C HOJTY4EHHBIN 3BE3/1bl C 3BE3/IbI C
3aKpYIJICHUSMU | U3 3BE3/bl U | 3aKpPYDICHUAMU | 3aKpyDICHUSMU
Kpyra
20. Tony6oi, benbie Kenrtoie benbie Kenroie
HIMPOKUH MSATUKOHEYHbIE Oychl ISATUKOHEYHbIE ISATUKOHEYHbIE
3BE3/1bl PA3HOIO pa3Horo 3BE3/bI 3BE3/bI
pasmepa pasmepa
21. KopuuHeBblH, benbie benpie Oych benbie beinbie
HIMPOKUH LIECTUKOHEYHbIe | C OyCMHaMHU | IIECTUKOHEYHbIE | IIECTUKOHEYHbIE
3BE3/1bI pa3Horo 3BE3/bI 3BE3/bI
JaMeTpa
22. KopuuHeBsli, Kenrtsre CuHnit Kentsie Kenrtsre
y3Kui BOCbMHUKOHEUHBIE L[BETOK, BOCbMHUKOHEUHBIE | BOCBMHUKOHEUHbBIE
3BE3/IbI C HOJTyYEHHBIN 3BE3/bI C 3BE3/bI C
3aKpYIVIEHHEM | U3 3BE3Jbl U | 3aKpyIJICHHEM 3aKpyIVIEHUEM
Kpyra
23. [TypniypHbIi, 3eneHble Kpachprii Kenreie XKentsie
LIUPOKUI CEMUKOHEUHbIE L[BETOK, CEMHUKOHEYHbIE CEMHUKOHEYHbIE
3BE3/IbI C HOJTY4YEHHBIN 3BE3/1bI C 3BE3/1bI C
3aKpYIJIEHUEM M | W3 3BE3/bl M | 3aKPYIVICHHEM U | 3aKpy[JIEHHEM U
HEeOOIbIOM Kpyra HEOOIBIION HEOObIIOH
KPHUBU3HON KPHUBHU3HON KPHUBU3HON
24. 3eeHblH, benbie benble Oychl OpankeBble OpankeBble
LIUPOKUI IIECTUKOHEYHbIE | ¢ OyCMHAMM | MATUKOHEYHbIE | HIECTUKOHEYHbIE
3BE3/1bI pa3HOro 3BE37bI 3BE37bI
JameTpa
25. Cunuii, Kenteie Cunnii Kenteie Kentrie
IIMPOKUH | BOCBMUKOHEUHBIE I[BETOK, BOCBMHUKOHEYHBIE | BOCBMUKOHEYHBIE
3BE3/IbI C MIOJTy4YEHHBIH 3BE3/bI C 3BE3/bI C
3aKpYIJICHUSIMU | U3 3BE€3/bl M | 3aKPYIVICHHEM 3aKpyIJIEHUEM
HEeOOoBIION Kpyra
KPHUBU3HON
26. ITypnypHblii, Kenrtsre [TypnypHbIit 3eneHsble 3eneHsble
LIMPOKUN CEMHUKOHEYHBIE I[BETOK, CEMHUKOHEYHBIE CEMHUKOHEYHBIE
3BE3/IbI C MIOJTy4EHHBIH 3BE31bI C 3BE31bI C
3aKpYIJIEHUEM M | U3 3BE3/bl M | 3aKPYIVICHHEM M | 3aKpy[JIEHHEM U
HEOOJBIIOMN Kpyra HEOOJBIIION HEOOJTBIITON
KpPUBU3HON KPUBU3HON KPUBHU3HON

KeiicNe 4. PactpoBas rpaduka

3ananue 1. Pucyem enb, 1oM B COOTBETCTBUHM C IOMAIlTHUM 3aJIaHUEM 3.

3ananue 2. PucyeM KoJuiax ¢ TIOOMMBIMU PYCCKUMU XYTOKHUKAMH.
3amanue 3. Pucyem oTkpoITKy «/lenb [ToGenbr».

4.2.2. [IpuMepnl TUNOBBIX 3a1aHUI A/ IPAKTHYECKHUX KOHTPOJILHBIX 3aJaHUI

KonTpoabHas padora 1 KomnblorepHasi reoMeTpusi M KOMIIbIOTepHAasi rpaduka.
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KonTtponsHas paboTa COCTOUT W3 BapPUAHTOB PEIICHUS 3a7a4 KOMIBIOTEPHON reOMETpUU
1 KoMITbIoTepHOU rpaduku. [IpumMep BapraHTa peuieHus 3a1a49u

3apaua 1. MupoBoe okHo umeet pazmepsl (0, 2, 2, 0), a mopt mpocmortpa (2, 10, 400, 60).
Touka B MEPOBOM OKHE UMeeT KoopauHarthsl (1,2). HaliTu ee koopArHATHI B OKHE TTPOCMOTpA.

3agaua 2. BolnonHuTh omnepanuu HaJ TPEYrOJIbHUKOM, 3aJaHHBIM KOOpAMHATaAMHU

BEPILIKH.
A(10,10); B(100,20); C(100,100) .
A) macmTabupoBaHUe MO0 00EUM KOOpAMHATAMU B 2 pasa;
b) nepenoca na 50 BrpaBo u Ha 20 BBepX;
B) noBopot Ha 45 rpaj BieBo.
3amauy pewmuts MarpuyHo B Excel m ¢ momompio mporpammbl mpeoOpazoBanusi. B

KOHTPOJILHOW MIPEACTAaBUTH print-screen SKpaHHbIX (GOpM.
3amaya 3. BemmomHuTs onepannu Haj TETPAdIPOM, 3aJaHHBIM KOOPIMHATAMH BEPIIHH.

A(0,0,0); B(100,20,0); C(100,100,100); D(0,0,100) .

A) macimTabupoBaHHe€ 110 BCEM KOOpAMHATAM B 2 pasa;
b) nepenoca no Bcem koopauHaram Ha 50 eMHHUIL B ITOJIOKUTEILHOM HalPaBJICHUY;

B) nosopot Ha 90 rpaj BieBo.
3agauy pemmth MarpuyHo B Excel m ¢ momomipio mporpammsl npeoOpa3oBaHus. B

KOHTPOJILHOW MIPEACTAaBUTH print-screen SKpaHHbIX (OPM.
3anaua 4. [locTpouTh NPOEKIUU JI TETPAdAPA 3a]auu 2:
A) opTOroHajibHbI€ Ha IIIOCKOCTH XY, XZ, VZ -
B) neHTpanpHyIo Ha MIOCKOCTH XY, €CIIM PAaCCTOSTHUE 10 00BEKTa B0 ocH Z paBHO 500.
3amauy pemuTh MarpuyHo B Excel u ¢ momompio mporpammel mpeoOpazoBanus. B
KOHTPOJILHOW MIPEACTAaBUTH print-screen SKpaHHbBIX (GOpPM.
3apaua S. [TocTtpouts kpuByro besbe

PO Pl P2
X 6 4 6
y 3 12 1

3agaua 6. Hapucosars nunrsuna B Inkscape.

qCpHHﬁ IMUMHIBUH C KPACHBIM KJIFOBOM B KpPAaCHBIX OOTHHKAX C KpaCHbIMU IIYTOBUIIaMHU Ha

JKUBOTE, C TOJTYOBIMU TJIa3aMH.
KonTtpoabnas padora 2. PactpoBas rpaduka
3ananue. Co3gaéM pHCYHOK LIBETHBIMH KapaHmamamu u3 ¢ororpapun B GIMP (cBoro

¢dororpaduro). Kak nokazaHo Ha nmpumepe.

15



4.2.3. Tectol. [IpuMep TecTOBBIX 3aaHUIi.

1. Kakas u3 opranu3aumii, Ha3BaHHBIX HUKe, Kypupyer ¢ Poccuu cmanoapmal B 00J1acTH
pa3paborku rpaguyeckux cucrem?
1. ICO/MDK.
2. MHMULI,
3. MKKTT (MCD-T).

1. Jdausl Tpu BekTOpa a =(l,2),l; =(—5,—1), c =(—1,3). Haiitn KOOpAMHATBI HX

JIMHEITHOU KOMOWHAIINH:

2a+3b —c.
BapI/IaHTLI OTBCTOB
L (—12,-2)
2. (-12,-1)
3. (-10,1)
4. (-10,—4)
2. HNmerorcsa KOOpAUWHATBI KBaJipara
1 0
30
1 3
33

OrnpenenuTh KOOPAMHATHI KBaJpaTa MOCie BBIMOJIHEHUS ONEepaluy NepeHoca mo ocu X Ha
2 BIpaBo, MO OCH OPJAMHAT Ha 5 BBEPX.

N W W W W LW W W
O OO0 W W 0 OO0 W
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35
3 4
3.
3 8
5 8
35
5 4
4.
35
5 8
4. UmeroTcsi KOOpAMHATHI KBaJpaTa
1 0
30
1 3
3 3

BrimomHUTE onepaiinio MacmTadupoBaHus 10 ocu adciucc B 2 pas3a, 0 OCH OpJWHAT B 4
pasa.

(ST ST N N> N~ N \C TN MR~ N (SR~ N (OIS N S Re N )
o o

—_—
\9)

5.Kakoii u3 TunoB npeodpasoBanuii rpagpuyeckoil HHPOPMALNH, Ha3BaHHbIE HHUKE,
AUKTYET HBO@XO}II/IMOCTI) nepexoaa K OITHOPOAHBIM KOOp)IHHaTaM?

1. Ilepenoc.
2. MacmrabupoBaHue.
3. Tlosopor.

6. Ha pucyHke mpeacraBjieHa HAKJIOHHAasi NMpoeknus npusmbl (mpoeknus KaGune,
paccTosiHie Mo OcH Z cokpalieHbl B JBa pa3a). Kakasgs marpuma cooTBeTCTBYeT 3TOM
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1) marpuma A
2) marpuna B
3) marpumna C
4) marpuua D

7. BLINOJTHUTH ONEPALMIO MPOEKIUH HA MJIOCKOCTD Y7 —
2 1 2

I 8

6 1 6
5 6

BapI/IaHTI)I OTBETOB

1
1
a
1

01 21
20 8 1

V'=

6 1 0 1
456 0
01 21
01 81

V=
01 6 1
0561
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8. Kakme u3 maremMarnyecKHX oOmnepamnuii, Ha3BAHHbIX HUKe, HCHOJb3YHTCH s
BBINIOJIHEHHS CJI0KHBIX 2eOMemMpuyecKux npeoopazoeanui?

Kommo3zunusa marpwuil.

CrnoxxeHue MaTpHil.

W N =

TpaHcoHHpOBaHKE MATPUIL.

9. Kakme u3 ¢opmaroB xpaHeHusi rpadpuueckoii MH(poOpMAUMU, HA3BAaHHBIX HH:Ke, He
NPUBOAAT K YXYIIIEHUIO KAaYeCTBA KAPTUHKH B cJIyyae yBeJHYeHUs1 Macmrada?
e  BexkTopHbie (hopMarThl.
e  PacrtpoBbie popmarsl.
Tonbko BapuauT 1.
Tonbko BapuaHT 2.
Bapuantsi 1 u 2.

® =

10.Kakoii u3 aJIrOpuTMOB BH3ya/IU3allii, HA3BAHHBIX HHIKe, Yallle BCEro MCIoJb3yeTcs
B HEJJOPOrUX Ipa)uM4YecKuX CHCTeMax JJIsl PellleHUsl 3a0ayu omceyenua?

Anroput™m bpesenxaMma.
Anroputm Koyana - Cazepienna.
AJNTOPUTM OTCEKAIOMIETO JIETUTEIS.

W N =

11.Kakoii u3 aJropuTMoB BH3YyaJM3allUU, HA3BAHHbIX HUXKe, 4Yalle BcCero
HCIOJIb3YeTCsl /ISl PellieHus] 321241 Pa3BepPTKU?
1. AnroputMm Bpesenxoma.
2. Aunropurm Koysna - Caseprena.
3. ANropHTM OTCEKAIOIIETO JEIHUTENS.

12.Kakoii U3 aJlrOpMTMOB YAaJICeHUS] CKPBITBHIX JHMHUI M NOBEPXHOCTeH, Ha3BaHHBIX
HHKe, MCII0JIB3YeTCs VISl pelieHus 3aaa4u B 3D- akcesieparopax?

1. Anroput™ cOpTHPOBKH II0 TIIyOHHE.
2. Anropurt™, ucnons3yromuii Z- 6ydep.
3. AITOpPUTM MOCTPOYHOTO CKAHMPOBAHMS.

13.Kakoii u3 MeT010B 3aKpacKku, HA3BAHHBIX HUKE, MO3BOJISET MOJYYUTh HAMTYYIIHe
pe3yJabTarbl, X0TS U TpedyeT 00/1bINX BHIYUCIUTEIbHBIX 3aTPaT?

1. Merox 0qHOTOHHOM 3aKpPACKH.
2. Meton I'ypo.
3. Meron ®onra.
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1. Kaxkoli U3 TUIIOB ckaHepa, Ha3BaHHBIX HIKE, oOecrieunBaeT HauboJee BHICOKOE KaueCTBO
CKaHUpPOBaHUs?

1. JlucroBoii ckaHep.

2. IlnaHmeTHbINA CKaHeP.

3. bapabanHbIii cKaHep.

14.Ecav ipu U3roTOBJIEHUM CIYHCEOHO020 0OKYMEHmMA BOSHUKHET He00X0IMMOCTh BCTABKH B
TeKCT (POPMYJIbl, TO KAKOH M3 HUKEe HA3BAHHBIX MeXaHU3MOB Bl Oynere ncnoJib30Bars?

1. OLE.

2. Clipboard.

3. ODBC.

15.Kakomy Ty npeo0pa3oBaHuii COOTBETCTBYET 3aBUCUMOCTD
[xT yT] =[x y]+[Dx DJ:
1. Ilepenoc.

2. MacmrrabupoBaHue.
3. TloBopor

16.Kakomy TNy npeo0pa3oBaHuii COOTBETCTBYET 3aBUCMMOCTD,

v slele ol o |

1. Ilepenoc.
2. MacmrabupoBaHue.
3. TloBopot

17.Kakomy Ty npeo0pa3oBaHuii COOTBETCTBYET 3aBUCUMOCTh:

[xR yR]:[x y]{cosﬁ Sinﬁ}

—sin@ cos0@

1) ITepenoc.
2) MacurrabupoBanue.
3) [ToBopoT.

18.Kakomy Ty npeo0pa3oBaHuii COOTBETCTBYET 3aBUCUMOCTh:

1 0 O
[xT Vr l]z[x y 1]- 0 1 O0f
D, D, 1
1. Ilepenoc.
2. MacmrabupoBaHue.
3. Ilosopor

19. Kakomy Ty npeo0pa3oBaHuii COOTBETCTBYeT 3aBUCHMOCTD:

%)

.0
Sy

0

oy =[x oy 1)

oS O
- o O

1. Ilepenoc.
2. MacmrabupoBaHue.
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3. TloBopot

20. Kakomy THIy npeo0pa3oBaHMii COOTBETCTBYET 3aBUCUMOCTb:

cos@ sinf 0
[x’ y' 1]=[x y 1]- —sin@ cos@ 0|:
0 0 1
1. Ilepenoc.
2. MacmrabupoBaHue.
3. TloBopor.

21. Kaxkoe paspemieHue uMeeT AucCILIedl, mocTrpoeHHbli Ha ocHoBe JJIT, koropas
MEePBOHAYAJIBLHO OPHEHTHPOBAJIACH HA CTAHAAPTHI TeJIEBHACHUS BbICOKOH YeTKOCTH?
1. 1600x1200.
2. 1920x1080.
3. 1024X768
22. Kakoii pazMep 3epHa (11ar TOYKH) U3 YUCJIA, HA3BAHHBIX HUKe, MPeANOYTHTEIbHee:
1) 0,3 mm.
2) 0,25 mm.
3) 0,2 Mm?

23. Kak Ha3bIBaeTcsl 31€MEHT UHCHPYMEHMAAbHOU cpedbl Pa3padoTKH, NMpPeICcTaABICHHbIN
Ha pUcCyHKe?

e A p
P2 23 BT R o

1. T'maBHOE MeHIO.
2. Tlanens UHCTPYMEHTOB.
3. TlaHeb KOMIIOHEHTOB.

24.YcTaHOBUTH COOTBETCTBHE, KAKOMY LIBETY cOOTBeTcTBYeT Ko RGB-monenn
1.(255,255,255).
2.(0,0,0)
3.(255,0,0)
4.(255,255,0)

A. —KpacHBbIH
B. —0enmr1it
C. - uepHbIll
D. - xxenrteii

25. KakoB pa3zMep u300pa:keHHsl B IIUKCEJISIX, €CJIH MPH NMeYaTH MCIOJIb3YyeTCsl pa3pelieHne
300 dpi, a pororpadgus umeer pasmep 10x13 cm. Hamomuum, 4yro B aroiime 2,54 cm.
BapuanTs! 0TBETOB

1. 1813504
2. 1900344
3. 2003454
4. 2313504

26.KakoB 0o0beM nmaMsiTH ¢ TOYHOCTBK) [0 OJAHOr0 OMTAa JJsl XPAaHEHUS] 4YepPHO-0es0M
(dororpadun pazmepom 3x4 cM, eCJId UCNIOJIL3YeTCH MOHUTOP ¢ pa3pelnenuemM 72 ppi?

22



Bapuantsl 0TBETOB

1. 9374
2. 10074
3. 12034
4. 7934

27.KakoB 00beM NnaMATH € TOYHOCTHIO [0 OAHOr0 OMTA /Ui XpPaHEHWs WBETHOM
¢ororpadum pazmepom 3x4 cM, eciM HUCHOJb3YeTCsI MOHUTOP C pa3peuieHueM 72 ppi u
HU3BECTHO, YTO JJIS1 XPaHEHHs OIHOT0 MUKceJisi Tpedyercs 24 Oura?

BapuaHnTsl 0TBETOB

1. 224986
2. 1007464
3. 1203422
4. 793488

28. Kakoro uBera Oyaer 3e1eHasi Oymara, OCBelllecHHAsi KPACHbIM LIBETOM?
Bapuant oTBeToB

1. benas.

2. XKenras
3. UYepnas.
4. Kpacnas.

29. PaccraBuUTh IBETA MO CIEKTPAJIbHOH YyBCTBUTEJIbHOCTH V143 YeJIOBEKA

1. KpacHsbii.

2. 3eleHbIH

3. Cunui.

Kirouun K 3aganusimM

1) 2.
2)
3)
4)
5)
6)
7)
8)
9) 1.
10) 3.
11)1.
12) 2.
13) 3.
14) 3.
15)1.
16)1.
17)2.
18) 3.
19)1.
20) 2.
21)3.
22)2.
23)3.
24) 2.
25)1-B; 2-C; 3-A; 4-D.
26) 1.

—_— N R == ==
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27) 1.
28) 1.
29) 3.
30) 1-2. 2-1. 3-3.

4.2.4. PacueTHOo-rpaduueckme 3aJaHusA
1. Pacuetno-rpaduueckoe 3amanue Ne 1 Tema: Pemenue 3a1a4 KOMIbIOTEPHON T€OMETPHH:
1. IlocTpoenue u npeodpazoBaHue TPEYroJabHHKA
TpeyronbHUK 3aJaH KOOpJAWHATAMHM €ro BEpIIMH, IMPEACTABICHHBIX MAaTpUIIEH, Kak
MoKa3aHo B Tal0u. 1.

Taomuna 1
Bapuant KoopauHars! BEpIIMH TPEyrojbHHUKa

L. 40 50
100 60

-20 80

2. 40 50
-80 100

—-60 80

3 -40 80
60 60

-20 -80

4 40 50
-20 60

-40 -60

S -40 -60
80 60

-20 80

6 80 —-60
-40 60

-20 80

7 40 -60
80 -60

-20 80

8 80 40
40 60

-20 60
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

120
—-80

25




20. 40 80
80 -60
60 80

—

. HaliTu nuHbBI CTOPOH TPEyrojabHUKA.

. BeimomHuTh cnemyrorniye npeoopa3oBaHus:

- IlepeiiTi K OZHOPOAHBIM KOOPIUHATAM.

- Ilepenoc otHocurenbHO ocu X Ha 20 eAMHUIL BIIPABO.

- MacmTabupoBaTh C HMCIONb30BAHUEM INOOAIBHOrO Macmrada ¢ MacmTaboM paBHBIM
L,5.

- Bpmmonnute C/IBUT OTHOCHUTEIILHO ocH X, eciu KOOpJMHATa
yE=y+2xx*=0,5y+x

- Boimonnuts noBopot Ha 180 rpaj.

- IlepeiiTu K IpSIMOYTOJILHBIM KOOpAMHATAM

3. Tloctpouths TpeyroiapHUK B mnporpamme 2D. BeinoaHuTh naHHbIE NpeoOpa3oBaHus B
3TOM IporpaMMme.

4. BBINOTHUTH OTCEYEHHE B COOTBETCTBHHM C KOOPAMHATAMH BCEMHPHOTO OKHA C
koopaunaramu —30, -20, 40, 80.

5. IlepeitTu k KOOpAMHATAM OKHA TPOCMOTpa, uMmeromero koopaunarsi 0, 0, 100, 200.

N

ITocTpoeHne KpuBBIX
[Toctpouts Gurypy ¢ nomoribio moayins Excel. Bermonuuts npeodpazoBanue GUrypsi.
1. JlokanpHOe MacmTabupoBaHUE MO OCH X B J1Ba pa3a. [1o ocu y B Tpu pasa.
2. BBINOMHUTE TOBOPOT OTHOCUTENHHO OCH X Ha 90 rpas.
3. BBINOJHUTE C/BHI, €CIM KoOpAuHara y* =y +2x
4

BoinonHuth npeoOpa3zoBaHue ¢ TOMOILBIO KOMIUIEKCHOM MaTpHUlibl IpeoOpa3oBaHuUs.
BapuanTs! pemieHus 3a1a4 mocTpoeHust Guryp

Bapuanr QDurypa YpaBHEHUE ITapameTpsl
1. OKPYKHOCTB p=r;x=rcost; y=rsint;0<t<2n r=2.
e=cla=\1-b"/a’;
p=b’la

x=acost; y=bsint;0<t<2m
x/a’+y b’ =1

3. Kap)lnonnz[a p= 2;/-(1 —COoS (P)’ = 2
X=2rcost—rcos2t—r;

y =2rsint —rsin2t;

(x2 +y + 21’)()2 —47‘2()62 + yz) =0
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4, ONUIHKION A R+r R=r=2
x=(R+r)cost+rcos| o+ tl:
r
. . R+
y:(R+r)smt+rsm(oc+ rtj;
r
k=R/r; k=1
5. Hukonza x=r(r=sint); y=r(t—cost);0<¢<2n r=2
6. Tunonukionza x=r(m-1)(cost +cos(m—1)t/ (m-1)); m=3;
Hensronma
y=r(m—l)(sint—si(m—l)t/(m—l));
m=R/r
7. l'unonukionsa X= r(m - 1)(cost + cos(m - 1)t /(m— 1)); m=5;
y:r(m—1)(sint—si(m—l)t/(m—l));
m=R/r
8. Viurka IMackans p=2Rcosp+a R=4,a=2
x=Rcos’t+acost;
y=Rsint +asint
0. DnuTpoxouaa %= r(m+1)cosmt—hcos((m+1)t); R=3r=1h=0,5
y= r(m+ 1)sinmt —hsin((m +1 t); m=pr/R
10. | Jlorapudmuyeckas p=ae™ a=4,b=2
crupab
11. JlemHHCKaTa p2 =202 cos 20 c=2
beprynmn )
(xz n yz) _ 262(x2 _ yz)
2
+
x=e2 Ll p2 =g (nld—g);
I+p
3
NN .l
1+ p
12. | [TapaGoia p p=2
- 1+coscp’
vy =2px; p =1/|2a cy=ax’ +bx+c
13. Iunep6ona p a=3;b=2
- l—gcosq’
x*la’—y* b =1;
e=clayc’=a’ +b’;
p=b’la
14. Cnupans Apxumena | P =daQ a=3
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15. Actpouna x=rsin’t; y=rcos’t; r=2
0<t<2n
16. DnuTpoXouaa x:r(m+1)cosmt—hcos((m-l—l)t); R=5r=1h=0,3
y=r(m+1)sinmt —hsin((m+1)t);
m=r/R
17. Dnurpoxoua x:r(m-l—l)cosmt—hcos((m+1)t); R=5r=1h=0,1
y= r(m+1)sinmt—hsin((m+1 t);
m=r/R
18. JleMHHCKaTa 2 2#(12 -1 a=2
" +1 (t2+1)
x=acost; y=asin(2r)/2.
19. luniepbommueckas p=al@ a=2
CITMPAIIb
20. Jlorapudmuyeckast p=a’,a>0 a=2
CITMPAIIb ’

PacuerHo-rpaduueckoe 3ananue Ne 2. Tema: KomnblorepHasi rpaguka B Hay4YHO#
paodore. Pemmenue 3axauu B Power BI
3ananue 1. IlocTpoeHue oTyeTa 1o JaHHBIM O MPOAAXKax aBTOMOOUIIEH.

1.

3arpy3uth (haiii ¢ JTaHHBIMHU «ITPOjjaka aBTOMOOHIICH B aBTOCATIOHAX ).
2. Ilpoananu3mpoBarh CXeMy JAHHBIX, KaK IOKa3aHO HA puc.l.
|50 wer 8 Deitcg

Pazpaborarh oTUeT, BKIIFOYAIOIINN:

1.

28

Cpesbl: Topo; oduc MPoAax; aBTO; MapKa; THUIT, TPSHHHT.
2. Cron0OuKkoByHO JuarpamMmy, oOO0bEeM MPOIAXK.

B  nannon




auarpaMMe 1o ocu X ykasarb (PMHAHCOBBIN TOI;

3. JlmarpamMmmy «IaT4uk» C OTOOpakeHHEM o0beMa MPOAAK.
MakcumalibHOE 3HaYEHUE 33/1aTh PABHBIM ILJIaHAM MTPOJIAXK.

4. JlpeBecHyr aMarpaMMmbl MpoAax, TPYNIUPYIONIEH KaTeropuei
KOTOPOU SBJIIETCSI KATETOPHUS «TOPOI.

5. JluarpamMmy «kapTa» C JIOKaJIH3alUeil — TOPOIOM U Pa3MEPOM —
YHCIJIOM ITPOJAK.

Buenrnuii Buj; OKHA MPUBEICH HA PUC.2.

- 5 x
o] °
il € & 2 4 = 3 "y

3cToHIR

S : | 431

beAyTea B

Ho6asuth HOBYIO Mepy “TIpomaxku Ha 100 T. Hacenenwusi.

3aiaTh BBIPAXKEHUSI 111 HOBOI MEpbI
[Iponaxu na 100T Hacenenus =
SUM('TIpogaxu'[[Tponaxu])/SUM('Hacenenue'[ Hacenenue])* 100000

[ToctpouTts ropu3oHTaNIBHYIO CTONOUKOBYIO tuarpammy. Ha ocu X 3agars ropona.

Co3nare HOBbIE CTPAHULIBI C IAHHBIMU O MPOAABLAX.

Coxpanuth U omnyOiauKoBaTh oT4eT. /[ 3TOro ykaszarh CBOIO y4eTHYIO 3amuchk. [locie
YCIIEIIHOTO OITyOJIMKOBAaHUS OTYeTa HEOOXOAMMO OTKpBITh OTYET B CBOe oOmacTu. 3arem
3aKpENUTh JKUBYIO IUIMTKY M CO3/1aTh HOBYIO maHenb «lmaBHbd otuer». [locie ee coszmanus
HEOOX0IMMO NepeiTH K JaHHOM maHeIn

3aganue 2. IlocTpouTh OTYET MO AAHHBIM O PeruoHax, NPHUBeJeHHBIM B (aiiie
«PeruoH»

CtpyKTypy OTU€Ta ONpEAETUTh CAMOCTOSTEIBHO.

Od¢opmienue oTuera

Otuer opopMHUTH B BUJIE TEKCTOBOIO (ailia. B oT4eT BCTaBUTh CKPUHBI 3KPaHHBIX (HOpM.
Kaxnas sxkpanHast popMa coepKuT OIHY CTPaHHUIly WM €€ (parMeHThI, TO3BOJISIONIUE YBUAETh
coJiepKaHue CTpaHulbl. YUHMCIO CKPUHOB ONpPENENIUTh caMocTosATeNnbHO. CTpykTypa oTueTa
JIOJKHA COCTOSITh U3 ABYX paszaenoB. Kakaplil pa3iesn NOCBAILIEH PELIEHUIO OAHOIO 3aJaHMs.

5. OuneHo4YHbIe MATEPHUAJIBI IPOMEKYTOUYHOM aTTECTANUU 1O AUCHUIJIMHE

5.1 3auer ¢ oneHKOIi MPOBOAUTCA C MPUMEHEHHEM CJIeIYIOIIHX MeTOI0B (CPeICTB):

3adeT MPOBOAUTCS B KOMIIBIOTEPHOM Kjlacce B ycTHOM (popme. Bo Bpems 3aueTa ¢ O1leHKO
IIPOBEPSETCS YPOBEHb 3HAHWN NO «AHaANIM3y JAHHBIX», a TAK)K€ YpPOBEHb YMEHHH peIarb
yueOHbIe 3a7]a4M aHaJN3a JaHHBIX C UCIIOJIb30BAaHUEM NPOrpaMMHBIX npuiokeHui. K sx3ameny
CTYACHTBI OOJDKHBI PEIIMTH 3aJlaHusd 110 BCEM TEMaM yqe6H0171 JUCHUITIIINHBI. PGSYJ'IBTaTI)I
pelieHus 3aJad  MOTYT OBIThb HCHOJB30BaHbl NPU PELICHWH TNPAKTHUECKOM 3a7aud B
COOTBETCTBUM C UMEEMbIM TlepeuHeM 3anad. [Ipumep 3agau npuseneH B nmporpamme. [Ipu oTBere
Ha BOIPOCHI CTYAEHT IMOKa3bIBAC€T YMEHHME pelllaTh MPAKTHUECKUE 33aJa4l C HCIOJIb30BaHUEM
MHTETpUpoBaHHbIX cpeacTB pazpadotku IDE Rstudio, Anaconda navigator (Jupyter Notebook )

[Ipomexxyrounas arrectauuss MoXeT MpoBoguThcs yctHo B JOT/mucbmenHo /
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TecTUpoBaHue. [ yCIIEIHOrO0 OCBOCHUS Kypca ydallleMYCsl PEKOMEHIYETCs O3HAKOMUTBHCS C
JUTEpaTypou, pa3MeIIeHHO! B pasneiie 7, u MatepuaiaMiu, BoutokeHHbIMU B JIOT.

5.2.]lepedyenp KOMIIETEHIIMH C yKa3aHHEM 3TarnoB UX (POPMHUpPOBAHMS B IPOLIECCE OCBOCHHS
oOpa3zoBarenbHON nporpammel. Iloka3zarenu M KpUTEpUU OLEHUBAHUS KOMIIETEHLHUH C YYETOM
sTana ux GopMUPOBAHUS

Tabnuna 4.2
Kon Haumenosanue Kon HaumenoBanue >Tamna
KOMIETEHIIUU KOMIIETCHITUHT 3Tana OCBOCHUS OCBOEHUS KOMIIETEHIIUN
KOMITETEHIIUHI
[TKC-4 Crioco0eH BBITIOHATH I[IKC-4.1 Crniocoben
3a/laud IPOEKTUPOBAHUS U JEMOHCTPHUPOBAThH
nu3aiiHa MTHPOPMAIIMOHHBIX YMEHUE BBINOJIHATD
cucteMm, 0a3 JaHHBIX C 3a/1aud MPOEKTUPOBAHUS
HCIIOJIb30BaHUEM O0JIauHBIX, U An3aiiHa MPOorpaMMHBIX
CETEeBBIX TEXHOJIOTUI KOMITOHEHT U 0a3 JaHHBIX
Tabmuma 4.3
Oran 0CBOECHHUS ITokazarens Kputepuii onenuBanust
KOMIIETCHITUU OIICHUBAHUSA
[NIKC4.1 1. CamocTosTenbHO 1. Pemenst yueOHbIe KEWUCHI,

peraer YacTHbIE 3aJa4¥ | OCHOBaHHBIC Ha paboTe ¢ rpaduIecKuMU
npumenenns MC u UKT npu | oObekTamMu, opraHu3aluy U yIpaBICHHUS

pelieHun 3aj1a4 cOopa, | BBIYUCIUTEIBHBIM IPOLIECCOM.
00paboTkn W oToOpaxeHus | 2. YpoBeHb 3HAaHUH U  YMEHHH
JTAHHBIX, YIIPaBJIEHUSI | IO3BOJISIET CAMOCTOSITENIBHO BBIIIOJIHATh
BBIUMCIUTENbHBIM MIPOLIECCOM. | OTZEIbHBIE TPYAOBBIE JEHCTBUS IO
2. JleMOHCTpHUpYET yMEHHE | YIPaBIECHUIO paboTamu o
MPUMEHSITh cpenctna | conpoBoxaenuto C u npumenenuro UT
BHU3YyaJIu3alu 00BEKTOB, | 3. AJNIeKBaTHO  MHTEPHPETUPOBAHBI
00paboTkn u (HOPMUPOBAHUS | IONIYUEHHBIE  PE3YIbTaThl,  CAENAHBI
rpaguyecKux 00BEKTOB, | ICHBIE BHIBOJIBI.

yIpaBIeHUS BBIUUCIUTEIHHBIM | 4. Crenanbpl paBUIIbHBIE OTBETHI HA
IIPOLIECCOM C HCIIOJIb30BAHUEM | IOCTABJIEHHBIE BOIIPOCHI MIIU TECTHI
CHUCTEMHOI'O MPOrPaMMHOTO

oOecrieueHus.

3. [TokazbiBaeT 3HAHUSA

BO3MOXKHOCTEM uyacTHbIx MWT-
TEXHOJIOTMA U OpraHu3aluu UX
HUCIIOb30BaAHUS

TumnoBbie BONPOCHI, BBIHOCHMBbIE HA 3a4eT:

1. Jarp o6uryto popMyaupOBKY U KIacCHU(PUKAINIO METOIOB KOMITBIOTEPHOU TPpaPUKH.

2. Ilepeuncnute Bce cuctembl koopauHar (IIpsiMoyronpHasi, MOJSpHAs CHUCTEMBI
koopauHar. [IpeobpazoBanne KOOpIUHAT).

3. Marp ompeneneHue MO TpexMepHbIM cuctemaMm koopauHar (IIpsmoyronbHas,
IMUIMHAPUYEcKas u cheprueckast cucTeMbl KoopanHar. [IpeoOpa3oBaHie KOOPIMHAT).

4. Cpenarb 0030p 1O MHMPOBBIM OKHaM M OKHaMm IpocMotrpa. Jlate ompeznencHue
QITOPUTMA OTCEYCHHUS.

5. Paccmorpers B geranax adduHHBIE TpeoOpazoBaHUS M 3JIEMEHTapHBIE
npeoOpa30BaHus KOOPIUHAT.
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6. Jlatb onpeneneHue OQHOPOAHBIE KOOpAMHATHL. PaccmoTpers B JeTansx
UCIIOJIb30BaHNE MaTpHIIbI IPEOOpa30BaHUs JIsl AIByXMEPHON CHCTEMBbI KOOPIMHAT.

7. PaccMmoTpeTh B A€TalsX UCHOJIb30BAaHUE MATPHIIbl IPEOOPAa30BaHUs ISl TPEXMEPHOM
CUCTEMBI KOOpJHUHAT.

8. Jlatp ompeneneHue u KiaccupuKanuioo mnpoekuuid. Paccmorpers B geTansx
UCIIOJIb30BaHKE NapasuleNbHbIX NpoeKiui (OpToroHaabHble U KOCOYTOJIbHbBIE IPOEKIINN ).

9. Jlarb ompeneneHue LEHTPAJbHBIM  IpoeKUMsM. PaccMmoTperb B JeTansx
HCII0JIb30BaHUE OJTHOTOYEYHBIE, IByXTOUECYHBIE U TPEXTOUCUHBIEC IIPOEKIIHH.

10. Jlatp ompenesneHue MO MaTeMaTUYeCKOMY OINMCAHMUIO Mpoekuuil. Paccmorpers B
JIeTaJIsIX UCIOJIb30BaHUE MaTPHILIbI IPEOOPa30BaHUs B TPEXMEPHOH cuCTEME KOOPAMHAT.

11. TlepeuncauTh mporpaMMHBIE CPEICTBA KOMIIBIOTEPHOM TpaduKH.

12. Jlatb ompeAelieHHWE IO allllapaTHbIM CPEJACTBAM KOMIBIOTEPHOH Tpadukwy.
PaccmoTpers B AeTansx HCHONb30BaHHE rpaduyeckoro mpoueccopa. Jlare mosicHeHHE O
KOHBelepe rpaduueckoro rnpoueccopa.

13. Jlarp ompeneneHue IO anmapaTHBIM CPEACTBAM KOMIIBIOTEPHOM TpaduKu.
PaccmoTpeTs B eTaisix UCIOIb30BaHUE HA YCTPOMCTBAX BBOJA-BBIBOAA.

14. larp ompeneseHue MOHATUIO CBETa M IBeTa. PaccMOTpeTh mMoapoOHO B 3lEeMEHTax
TEOpUU CBETA.

15. Cpaenarb 0630p 10 0COOEHHOCTSM BOCIIPUSTHS LIBETA YETOBEKOM.

16. [lare ompenesneHue MO OCHOBHBIM LIBETOBBIM MoOAesM. PaccMoTpers monpoOHO Ha
3akoHax ['paccMaHa U TpeyroiibHUKA LIBETHOCTH.

17. Jlate ompeneneHue no aJJuTUBHBIM IIBETOBBIM MojiesaM. RGB-Mozens.

18. Jlatb onpenenenue no cyocrpaktuBHeIM MozeinsiM. CMY, CMYK-monenu.

19. Jlate ompenesieHHE MO MEPLEHNIUOHHBIM 1IBETOBBIM MozensM. Moaenun HSV, LAB.
L{BeToBOE KOMIBIIO. PaccMoTpeTh OAPOOHO 1O YIPABICHUIO CBETOM B Ipa)MYECKUX PEIAKTOPaX.

20. Hatp ompeneneHue 1o BEKTOPHOM rpaduke. PaccMoTperh moapoOHO Ha 0OBEKTax
BEKTOPHON TrpaduKH, JIOTHYECKHX OIepanusx Hajx Tpa@uuecKuMH OOBEKTaMH W TIPUBECTH
IpUMEpbI UCIIOIB30BaHUS onepaluii B rpapudeckoM peaakrope InkScape.

21. Jlatb ompenenenue mnoHatue ciiaiiHa, Kpusele be3be M mocTpoeHHe KpPHUBBIX B
rpau4ecKux peaakropax.

22. ITlepeunciauTb MHCTPYMEHTBI BEKTOPHBIX TpaduyecKux peaakropoB. Pacckazare o
penaktope InkScape.

23. Jlatb  ompenenenue  (QpakranbHas Trpaduka. PaccmoTperb  monpoOHO  Ha
reOMETPUUECKUX U anreOpandyeckux (paxranax.

24. Jlatp ompenereHue MOHATHE pacTpa. Pacckazare moapoOHO O pa3pemiaroiei
CHOCOOHOCTH MOHUTOPOB, IPUHTEPOB, PACTPUPOBAHKE U JINHEATYpa.

25. Ilepeuncnuts popmarsl rpadudeckux (aitioB. Paccmorpers moapoOHO anropuTMbl
CoKaTusl.

26. IlepeuncianTb MHCTPYMEHTHI PaCTPOBBIX Ipaduyeckux nakeToB. Pacckasars o makere
GIMP.

27. Jlatb ompenereHue IO CIOoSAM, KaHaiaM M MackaMm. IlepedncinuTe MHCTPYMEHTHI
BBIJIEJIEHUS PACTPOBBIX PEJAKTOPOB.

28. Jlatb ompeneneHne Mo GuIbTpaM pacTPOBBIX PEIAKTOPOB.

29. Kakue matrgopmbl OM3HEC-aHATUTUKHU CYIIECTBYIOT?

30. HasoBure xapakrepucTUKH 0a30Boii rpaduueckoit OndbInoTeKN

31. Harb onpezneneHue rpaguueckux OUOIMoTexk

32. Hazosure rpaduueckue nHTep@eicsl s3pika mporpaMmMupoBaHus R

33. Ha3zoBwure rpadguueckyro rpaMMaTuky u 6ubnuoreky ggplot2

34. JlaTb XapakTepUCTHKU 0a30BOM rpaduieckoit OUOINOTEKN

35. Jlatb ompenenenue OMOIMOTEKU IJIs aHAIHM3a HaHHBIX Rattle

TumoBbie KOHTPOJIbHBIC 3aJaHUA HA 3a4€T:
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3agaua 1. MimeroTcs KoopauHAaThl TPEYroJIbHUKA.

10 20
30 50
40 20

Haiitu xoopAMHATHI TPEyroJbHUKA [TOCIIE IPEOO0pa30BaHUMI:
- BrmonHuTh onepanuio nepeHoca 1o ocu X Ha 25 BieBO, 110 ocu opauHaT Ha 20
BBEpX;
-~ DBpImonHUTH omepanuio MacmTabMpoBaHUS MO ocu abcuucc B 3 pasza, 1Mo OcH
opaMHAaT B 2 pasa.
- BrmonaHUTH Onepaiuio noBopoTa TpeyrojibHuka Ha 45 rpan. Brpaso.
BeinonnuTh 1aHHble IpeoOpa3oBanus B excel u B mporpamme 2D.
3agaua 2. MimeroTcs KOOpAuHAThl TPEYroJIbHUKA.

10 20
30 50
40 20

BreinmonaHuTh OIICpanuro capura, €CJIu Marpuia Hp606p8.30BaHI/I${ HUMCCT BUJ
1 2

2 1

st BBITIOJIHEHUS OTEpaliy MEePerTH K OJHOPOIHBIM KOOpAMHATaM. BBIMOTHUTE JaHHBIE
npeoOpaszoBanus B excel u B mporpamme 2D.

3agaua 3. IlocTpouTh KpPYroByl0, CTOJOMKOBYIO IUArpaMMy M JuUarpaMMmy paccesHHs, €Clu
3aja BekTop naHHbix dat<-c (2,3,5,6,7,8,9,12,4). 3amaTh Ha3BaHUE OCH X — HOMEp, OCH y —
3HAaYCHHE, Ha3BaHKUE JUarpaMMbl — IPUMED.

3agaua 4. BbINONHUTH KOMIUIEKCHOE  MpeoOpa3oBaHWE, €CIH  MPOU3BOJUTCS
npeoOpazoBaHuE NMPSIMOYTOJIbHUKA C KOOpJUHATaMU

0 0 O
0 0 10
0 10 O
0 10 10
10 0 O
10 0 10
10 10 O
10 10 10

A HEOOXOINMO:
- BrmonHuTh oneparuio nepeHoca mno ocu X Ha 20 BieBo, mo ocu opauHat Ha 20
BBEpX;
- BpImoaHUTH omnepamnuio MacmTadHpoBaHUsS MO OcH adciucc B 3 pasa, Mo OcCH
opIMHAaT B 2 pasa.
- BrmonHUTH onepaiuio nmoBopora Tpeyroisurka Ha 90 rpan. Bmpago.
BBIMoTHUTE TaHHBIC TTPeoOpa3oBaHus B excel.

3apaua 5. Coszngate aHamuTHyeckyio rargopmy B Power BI, ecniu umerotrcst qaHHbie 0
pernonax Poccun
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3agaya 6. Ykaxure MUHUMAJIbHBIM 00beM mamsaTH (B KWJI00aiTax), MOCTATOYHBINA ISt
XpaHEHUsI PACTPOBOTO HU300pakeHHss pa3MepoM 64x64 THUKCENs, €CJM HM3BECTHO, 4YTO B
M300paKeHUH UCTIONB3YeTCs mamTpa u3 256 neetoB. CaMy MaauTpy XpaHUTh HE HY)KHO. Kakoi
pasmep M300pakeHUs Mpu ckaHupoBaHuM (oto pasmepom 3x4 cm? Paspemenne ckanepa 300
dpi. ['myOuna 1niBeta paBHa 32 OuT.

3agaya 7. C momompro 3D-kapThl moCTpouTh B excel mpe3eHTanuo, coaepKairyro
JIaHHbIE 0 peruoHax Poccun

3anauya 8. [loctpouth kpuByro besbe, ecnu 3anaHbl ABa CErMEHTA, KaXIbId U3 KOTOPBIX
COJICP>KUT TPU OMOPHBIE TOUKHU.

PO Pl P2 P3 P4
3 4 6 8 10
3 10 3 5
3agaua 9. [Toctpouts kpuByro besbe, eciii 3a1aHbl YETHIPE ONIOPHBIE TOUKH.
PO Pl P2 P3
4 6 8
10 3

332!3‘13 10. BeImoaHuTh HOCHTPAJIbHYIO IMIPOCKIUIO TPCYTOJIbHUKA C KOOPpAUHATAMU

Ha IJIOCKOCTh XY, €CIIM PACCTOSHUE JI0 00BEKTa BIOJIb OCH Z PaBHO 5. BBINMOIHUTH JaHHBIC

0 10 2
P=|10 8 2
2 4 2

npeoOpaszoBanus B Excel u B mporpamme 2D.

3anaua 11. [Toctpouts nuarpammel paccesiuust B Excel. SPSS, RStudio mist nanubIx

weight | price
0,17 355
0,16 328
0,17 350
0,18 325
0,25 642
0,16 342
0,15 322
0,19 485
0,21 483
0,15 323
0,18 462
0,28 823
0,16 336
0,2 498
0,23 595
0,29 860
0,12 223
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0,26 663
0,25 750
0,27 720
0,18 468
0,16 345
0,17 352
0,16 332
0,17 353
0,18 438
0,17 318
0,18 419
0,17 346
0,15 315
0,17 350
0,32 918
0,32 919
0,15 298
0,16 339
0,16 338
0,23 595
0,23 553
0,17 345
0,33 945
0,25 655
0,35 1086
0,18 443
0,25 678
0,25 675
0,15 287
0,26 693
0,15 316

3agaua 12. BrinosHUTE HEHTPAIbHYIO MPOEKIUIO TPEYTOJIbHUKA C KOOPAUHATAMU
0 50 20

P=|10 80 20
20 40 20

Ha TUIOCKOCTh XYy, €CIIH paccTOsiHHE 10 00bekTa BIoib ocu z paBHO S50. IlpoBeputsh
MPAaBWJIBHOCTH PEIIEHUs C MOMOIIbI0 porpamMmbl 2D-nipeodpazoBanus. [IporpamMmmy BBINOIHUTH
B excel, 2D

3apaua 13. TloctpouTs »miunc, ¢ mapaMeTpaMud a=2; b=3, eclu JJUIUIC 3a/JaH
YpaBHEHUSMHU

p=p/(ltecose);

e=cla=~N1-b*/a*;
p=b’la
x=acost; y=bsint;0<t<2n
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xla’+y /b =1

3amxauya 14. OcyiiecTBUTh CHMMETPUYHOE OTPAKEHUE TPEYrojibHUKa ¢ BepmmHamMu A (1,

1), B (2,3) u C (4, 2) OTHOCUTEIBHO OCH X, .

3amauya 15. BEIOJIHUTE HEHTPAIBHYIO MTPOEKIIUIO TETPAdIpa C KOOPAUHATAMHU
100 100 O

0 100 100
0 0 100

100 0 100

A) Ha TIOCKOCTb XY, €CIIA PACCTOSTHHUE 70 00bEKTa BIIOJb OCH Z paBHO 50.
b) Ha MI0CKOCTH XZ, €CITM PacCTOsIHUE 10 00BEKTa BAOJIb OCH Y paBHO 50.
[TpoBepuTh NMPaBUILHOCTh PEHICHUS C MOMOILBIO IporpaMMbl 3D-npeobpa3zoBanus

3amada 16. [Toctpouts craructuyeckue auarpammel B excel. SPSS, RStudio nns nanHbIx.

weight | price
0,17 355
0,16 328
0,17 350
0,18 325
0,25 642
0,16 342
0,15 322
0,19 485
0,21 483
0,15 323
0,18 462
0,28 823
0,16 336
0,2 498
0,23 595
0,29 860
0,12 223
0,26 663
0,25 750
0,27 720
0,18 468
0,16 345
0,17 352
0,16 332
0,17 353
0,18 438
0,17 318
0,18 419
0,17 346
0,15 315
0,17 350
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0,32 918
0,32 919
0,15 298
0,16 339
0,16 338
0,23 595
0,23 553
0,17 345
0,33 945
0,25 655

3amaua 17. iMeroTcs KoopIMHATBI TPEYTOJIbHUKA.

10 20

30 50

40 20

BblnonHUTE OTCEUEHHWE B COOTBETCTBUM C KOOPIMHATaMH BCEMUPHOIO OKHa C
KOOpAMHATaMHU
WI Wr Wb Wt
-30 20 10 30

KOHTpO.]'IbeIe BONIPOCHI 1JIsl NIOATOTOBKU K 3AHATHAM

HanmeHnoBanue TeMbl WM
Ne paszena AUCUUIUINHBI KoHTposbHBIE BOIPOCH! [Tl CAMOTIPOBEPKU
/o (Monyns)

2. Kaxue ocHOBHBIE MPOLIECCHI MOTYT (POPMHUPOBATH
MH(}OPMAaLIMOHHBIE MOJIENH U300paKeHUI?

3. Uro BXOAUT B NMPEIMETHYIO 00JIaCTh KOMIIBIOTEPHON
rpaduxu?

4. Jlnst yero mpegHa3Hau€Ha KOMIbIOTEpHAsi TEOMETPUS?
5. Jlns Kakux 1enei ciy’kaT KOMIbIOTEPHbIE
penakTops?

6. IlpuBenure kiaccuuKauiO METOJIOB U CPEJICTB
KOMITbIOTEPHOH IrpaduKH.

7. Uro takoe API? Ero HazHaueHue.

8. Maiite knaccudukamnuio rpadpuueckux u HTepgeicos.
9. HazoBute 061aCTH IPUMEHEHHS] KOMITbIOTEPHOM
rpaguKu.

10. Yo Ttakoe ¢pakranbHas rpaduxa? laiite
orpeziesieHue U MPUBEAUTE IPUMEPHI (PpaKTasoB.

11. JlaiiTe xapakTepuCTUKY reonH(OPMAIIHOHHBIX
CHCTEM.

12. JlaiiTe xapakTepuCTUKY rpaduyeckux ¢ainos.
OcHoBHble popMaThl rpaduyecKkux (aitos.

13. Kak 11BETHbIE MOHUTOPBI BOCIIPOM3BOJAT LIBETA?

14. Kak ycTpoeH nBeTHOM MOHUTOP?

15. Yro Takoe pazpemiaromas CriocOOHOCT> MOHUTOpA?
16. 3HayeHNe KaKuX MapamMeTpoB 3aJ4ar0TCsl IPU

Tema 1. Beeaenue. OCHOBEI
KT, maznaucHue,
OpraHu3aIys, IPUHIIHUIIBI
(bYHIMOHUPOBAHMSL.

36




CO3JJaHUW HOBOTO Tpaduueckoro oovbexTa?

17.YTo ncrnonp3yercsl B CKaHEPax B KAYECTBE HCTOUYHUKA
OCBEIICHUA?

18. KakoBbI OCHOBHBIE THIIbI CKAHEPOB U KaK OHU
OTIIMYAIOTCS OPYT OT apyra?

Tema 2. DneMeHTHI
KOMIIBIOTEPHOU F€OMETPUHU.

1. IlpuBenure mpuMepsl CUCTEM KOOPAMUHAT.

2. Y10 Takoe OJHOPOIHBIE KOOPIUHATHI.

3. Yro Takoe appuHHBIE TPeoOpazoBaHUs?
DneMeHTapHbIe mpeodpa3oBanus? [IpuBenure mpumepsl
3JIEMEHTApHBIX IpeoOpa3oBaHUM.

4. IlpuBenute npumepsl npeodpazoBanmii B 2D-
MOJIETISX.

5. IlpuBemute mpumepsl mpeodpa3oBanuii B 3D-
MOJIETISX.

6. IlpuBeauTe nmpuMepbl MaTPHIL IPEOOPA3OBAHUN IS
2D u 3D-uzo0paxenuii.

Tewma 3. LIBeToBBIC MOIETH
KOMITBIOTEPHOM I'padUKH.

1. Yro Takoe Temneparypa IBETOBOM BOJIHbI?

2. HasoBute LBETOBOM quana3oH U3J1y4yeHus?

3. Yrto BBl NIOHMMAETE MO/ IIBETOBBIM OXBATOM?

4. Kakue orpannueHus (HEIOCTaTKH) y LIBETOBOM
monenu XYZ?

5. Kakue userossie monenu Brl 3Haere?

6. B deM ornuume agAUTUBHON U CYOTPaKTUBHOI
Moenen?

7. UYrto Takoe nepuenuuoHHbIe BETOBbIE MOEIN?
8. Uro Takoe LBETOBOU Kpyr?

9. IIpoxkomMMmeHTUpYHTE OCHOBHOE coaepkanue LAB,
HSB-moneneit? JIocTOMHCTBA M HETIOCTATKU JTAHHBIX
MoJenen?

Tema 4. BexropHas u
dpaxTanbHas rpaduka.

1. Ha3zoBute 061acTi NpUMEHEHHS] BEKTOPHOM
rpadukmu.

2. JlaiiTe XapaKTepUCTUKY JOCTOMHCTB M HEJIOCTATKOB
BEKTOPHOM TpaduKH.

3. HasoBwure 31eMeHThI (IPUMHUTHUBBI) BEKTOPHOM
rpadukmu.

4. Yro Takoe kpuas be3ne? Kakas maTemaTnueckas
MOJIENb COOTBETCTBYET KpuBOH be3ne?

5. HaszoBute 0CHOBHBIE CBOWCTBAa KOHTYPOB.

6. Yro Takoe «y3em» Ha kpuBoi besbe. Jlaiite
XapaKTEPUCTHKY TUIIOB Y3JIOB.

Tema 5. PactpoBas rpaduxka.

1. Tlouemy pacTpoByio rpauKy Ha3bIBaIOT TOUEUHOMN?
2. Ha3oBuTe 1O0CTOMHCTBA M HEAOCTATKU PACTPOBOM
rpaguKu.

3. B ueM BeIpakaercs sIBICHUE BU3YaJIbHOTO
CMBIKaHU?

4. Kaxkoit Bun rpaduky ciuenyeT UCoIb30BaTh IS
00pabotku pororpaduu u nouemy?

5. Ha3zoBuTe HECKOIBKO U3BECTHBIX BaM PacTPOBBIX
PEAAKTOPOB.

6. Ha3zoBuTe UCTOUYHUKHU MOJIYyYEHHUS PACTPOBBIX
N300pakeHUH.

/. Ha3oBuTe OCHOBHBIE HHCTPYMEHTBI PACTPOBBIX
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rpau4YeCcKux peaaKkTOPOB.

1. Kakue T1aTQOPMBI OU3HEC-aHAIUTHKU
CYIIIECTBYIOT?

2. HazoBuTe XapakTepuCTHKH 0a30BoW rpadudeckoit
O6ubIMoTeKN

3. Jlatb onpenenenue rpadhuuecKux OUOIMOTEeK

Tema 6. I'padpuueckue
CpEeACTBAa HCCIIEJOBAHUS
aHaJM3a JIaHHBIX U OU3HeC-
AHATUTUKH

4. HazoBute rpaduueckue HHTEPPEHCHI S3bIKa
nporpaMmmupoBanust R

5. HazoBute rpaduyeckyro rpaMMaTiKy U OUOIHOTEKY
ggplot2

6. Jlatb  xapakTepUCTHKH 0a30BOM  rpaduyeckoit
OubIHoTeKN

7. Jlatb onpenenenue OMOIUOTEKH IS aHATN3a
naHHbIX Rattle

IIxana oneHUBaHNUA.

OreHka pe3ysIbTaToB MPOU3BOAUTCS Ha OCHOBE OayuibHO-pedTHHroBou cuctemsl (BPC).
HcnonwszoBanue bPC ocymecTBisercs B cooTBETCTBUU ¢ mpukazoMm oT 06 centsops 2019 .
Ne306 «O npumenennu OaTbHO-PEUTHHIOBOM CUCTEMBI OIICHKH 3HAHUHN 00YJarOIInuXCs.

Cxema pacuetoB chOpMUPOBaHA B COOTBETCTBUM C Y4YEOHBIM IJIAHOM HAIPABIICHUS,
COIIaCOBAaHA C PYKOBOJUTENIEM HAaydHO-00pa30BaTeIbHOIO HAIPABIEHUS, YTBEPXKJIEHA JAEKAaHOM
dakynbrera.

Cxema pacyeToB JOBOAMTCS /10 CBEJICHUSI CTYICHTOB Ha IEPBOM 3aHATHUU MO JaHHOU
TUCIUIIMHE, SBJSIETCSI COCTaBHOM YacThio pabouedl MmporpaMMbl JAMCHUIUIMHBL U CONEPIKUT
MH(OpMAITUIO O M3YUYEHHUIO AUCIUIUIMHBI, YKa3aHHyI0 B llonokeHnn o OamuibHO-pPEUTUHTOBOM
cucTteme olleHKHU 3HaHui ooydaromuxcs B PAHXul'C.

B cnydae ecnu CTyZIeHT B T€UE€HHE CeMecTpa He HaOMpaeT MUHUMAJIbHOE YHCIIO0 OaJIOB,
HEoOXoAMMOe ISl CAa4d TMPOMEXKYTOYHOM arTecTalmuud, TO OH MOXeT 3apaloTaTrh
JIOTIOJIHUTENbHBIE OallIbl, OTpabOoTaB COOTBETCTBYIOIIME pa3/esibl JAUCUUIUIMHBI, MOIYYUB OT
MPENoaBaTesi KOMIIEHCUPYIOIIHNE 3aJaHusl.

B cnyyae monyueHuss Ha MPOMEXKYTOYHOM arTeCTalliy HEYAOBIETBOPUTENIBHON OLEHKU
CTYIEHTY TMPEJOCTaBISIETCS MPaBO IMOBTOPHOW arTeCTallMd B CPOK, YCTAHOBJICHHBIM ISt
JMKBUJIALIUH aKaJIeMUYeCKON 3aJI0OJDKEHHOCTH 110 UTOraM COOTBETCTBYIOIIEH CECCHH.

OO6yuatomuiicsi, HabpaBIIHil B X0 TEKYIIIEr0 KOHTPOJs B ceMecTpe oT 51 mo 70 6amios,
10 €T0 JKEJIAHUIO0 MOXET OBbITh OCBOOOKIEH OT MPOMEXKYTOUYHON aTTeCTAlUH.

KosmmyecTBo 0aniioB Onenka
MPONHUCHLI0 OyKBoii
96-100 OTJIIMYHO A
86-95 OTJIIMYHO B
71-85 XOpOIIO C
61-70 XOpOUIOo D
51-60 YAOBJIETBOPUTEIILHO E

IlepeBoy OayuIbHBIX OLIGHOK B AaKaJAEMUYECKHE OTMETKH «OTIUYHO», «XOPOIIOY,
«YIOBIIETBOPUTEIHHO»

- «O1nugaaOo» (A) - oT 96 Mo 100 GamIoOB — TEOPETUUECKOE COMEpKaHUEe Kypca OCBOCHO
MOJTHOCThIO, 0€3 MpoOenoB HEoOXOAMMbIE MpPAKTHUYECKHE HaBBIKM pPA0OTbI C OCBOECHHBIM

38



MarepuaioM chopMUpPOBaHbI, BCE MPEIyCMOTPEHHbIE TPOrpaMMoil 00ydueHus ydeOHbIe 3a1aHus
BBITIOJTHEHBI, KAYECTBO UX BBIITOJIHEHUS OLIEHEHO MaKCHMaJIbHbIM YHCIIOM OaslioB.

- «Otmuno» (B) - ot 86 mo 95 6amioB — TeopeTHdecKoe CoIepiKaHue Kypca OCBOCHO
MOJTHOCTBIO, 0€3 MpoOesnoB HEOOXOAMMbIE MPAKTHUYECKHE HAaBBIKM PAOOTBHI C OCBOCHHBIM
MarepuayioM cOpMHpPOBAHBI, BCE MPEAYCMOTPEHHBIC IPOrpaMMoii 00yueHUsT ydeOHbIC 3a1aHus
BBITNIOJTHEHbI, KAYECTBO UX BBIIOJIHEHUS OLIEHEHO YUCIIOM 0asuioB, OJMM3KUM K MAaKCUMaJIbHOMY.

- «Xopomo» (C) - or 71 mo 85 0amwioB — TEOPETUUECKOE COJEPKAHUE KypCca OCBOEHO
MOJHOCThIO, 0e3 mpoOenoB, HEKOTOpble MPAKTUYECKUE HAaBBIKM pabOThl C OCBOCHHBIM
MarepuaisoM c(hOPMHPOBAHBI HEJOCTATOUYHO, BCE IMPEAYCMOTPEHHBIE NPOTPaMMON OOydeHUs
yueOHbIe 3aJlaHusl BBIMOJIHEHBI, KAaueCTBO BBIIOJIHEHUS HU OJHOTO U3 HUX HE OIEHEHO
MUHHMAJIbHBIM YUCIIOM 0aJUI0B, HEKOTOPBIE BHJIBI 33JJAHUI BHITTOJHEHBI C OITHOKaMHU.

- «Xopomo» (D) - or 61 mo 70 6amIoB — TEOPETUUYECKOE CONIEPIKaHUE Kypca OCBOCHO
MOJHOCTBIO, 0€3 TpoOeNoB, HEKOTOpble MPAKTHUYECKUE HABBIKM pPAa0OTBI C OCBOCHHBIM
MarepuasioM CcGOpPMHUPOBAHBl HEIOCTATOYHO, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTpaMMOin
o0y4eHust yueOHBIX 33aJJaHUI BBIMOJIHEHBI, KAYECTBO BBIMOJIHEHHS] HU OTHOTO U3 HUX HE OLIEHEHO
MUHUMAJIbHBIM YHUCIIOM 0aIJIOB, HEKOTOPBIE BU/IbI 3a/IaHUI BBIMIOJIHEHBI C OIIMOKaAMHU.

- «YnosnerBoputesbHO» (E) - oT 51 mo 60 6amioB — TeopeTudeckoe coiepkaHue Kypca
OCBOCHO YAaCTHYHO, HO MpoOenbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXoquMmbie
NPAaKTUYECKHE HaBBIKK pabOTHl C OCBOCHHBIM MAaTe€pHajoM B OCHOBHOM C(OPMHPOBAHHI,
OOJIBIIMHCTBO MPEIyCMOTPEHHBIX MpPOrpaMMol OOy4eHHUs Y4eOHBIX 3aJaHUil BBIMOJIHEHO,
HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JJaHUI BBIITOJHEHBI C OTHOKaMU.

OueHo4HBIE CPEACTBA okazaresm Kputepun onenku
(popMBbI TekyLIErO M OLIEHKH
NPOMEKYTOYHOI0
KOHTPOJIs1)
Ompoc KoppektHocTh 1 noiHOoTa Onpoc OpoBOJUTCS B XOZI€ 3aHITUS U
OTBETOB €ro pe3yJbTaThl MOTYT OBITh YUTEHBI
MpY OLIEHKE MOCENIAEMOCTH 3aHATHUI
Tect 1) IIpaBUABHOCTD pELICHMIA; MaxkcumanbHO€ KOTU4eCTBO 0ajlioB
2) KoppekTHOCTh OTBETOB 3a UTOTOBBIM TeCT cocTaBiseT 15

OayoB. TecTbl 1O OTIETBHBIM TEMaM
BXOJIIT B UTOTOBBIHN TECT, KOTOPBIH
IIPOBOAUTCA NIEPEC/ NI BO BPEM
9K3aMEHa B 3aBHCUMOCTH OT (DOPMBI
ero MPOBECHUS: OYHON WITH

OUACTAHLMOHHOMN
3ananue D)IIpaBuabHOCTD peleHHi; MakcumanbHo 5 0aiioB 3a  OIHO
2)[IpaBuiIbHBIE OTBETHI HA 3a/laHue
BOIIPOCHI IIPY YCTHOM 3aIuTe
3alaHui
PacueTtnoe 3ananue D)IIpaBuabHOCTD pemIeHHI; MakcumanbHo 10 6aisioB 3a o1HO
2)KagectBo odopmieHwst 3a7aHue
OTYeTa,
3)IIpaBusibHBIE OTBETHI HA
BONPOCHI IIPH YCTHOM 3aIIUTE
3alaHuN
KontpomsHas pabora 1) mpaBUIBHOCTH PEIICHHUS; MaxkcumalibHOE KOJIWYEeCTBO OaioB
2) KOPPEKTHOCTD BBIBOJIOB 3a KOHTPOJbHYIO padoty — 10.
3) 000CHOBaHHOCTH pEIICHUN MaxkcuMallbHBIH 0aJiT BHICTABISAETCS

€CIIH TIPaBUIBHO PEIIEHBI BCE MIECTH
3aj1a4, 0(hOPMIICH OTYET 10 UTOraM UX
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peuiCHusA, B OTYCT BCTABJICHBI

CKPHUIITHI
DK3aMeH 1)IToaHOTa OTBETOB HA BOIPOCH | MakcHMaIbHOE KOJMIECTBO OAIIIOB -
WJIU TIPAaBHJIBHOCTH OTBETOB Ha 30. B cmyuae muctaHIMOHHON (OPMBI

MPEUIOKEHHBIC TECTHI; MPOBEACHUS PK3aMEHA B CYMMY

2)[IpaBunbHOE penieHue 3a1a4u, | OanoB BXOAAT Oajllbl, IIONyYCHHBIC B
a TaKKe MOJIHBIE U IPaBWIBHBIE | pe3yJbTaTe HTOTOBOTO TECTHPOBAHUS
OTBETHI Ha BOIIPOCHI I10 3a/1a4e

6.MeT011nqec1me YKazaHnus 1Jis oﬁyqammnxcﬂ 0 OCBOCHHUIO JTUCHUIIJITHHBI

Paboueii mporpaMMoii TUCIHMILIMHBI TPETYCMOTPEHBI CIEAYIOIINE BUIBI AYJHUTOPHBIX
3aHATHM:  JIGKIMH, [PAKTUYECKHE  3aHATHS, KOHTpoJibHbIe paborbl. Ha  jexkumsx
paccMaTpuBarOTCs HauOosiee CIOXKHBIA Marepuan TUCHMIUIMHBL. JIeKIHs compoBOXKIaeTCs
IIPE3EHTALUAMH, KOMIIBIOTEPHBIMU TEKCTAMH JIEKLIUH, YTO IO3BOJISIET CTYAEHTY CaAMOCTOSITEIIBHO
paboTarh HaJl MOBTOPEHHEM M 3aKpEIUIEHWEM JIEKIMOHHOIrO Marepuaya. Jljig 3Toro CTyaeHTy
JIOJDKHO OBITh NMPENOCTABICHO MPABO CaMOCTOATENIBHO padoTaTh B KOMIIBIOTEPHBIX Kilaccax B
cetu MHTEpHET.

[IpakTuyeckue 3aHATHSA MpeJHA3HAYECHbI JJIs1 CaMOCTOSATENIbHOW paboThl CTYAEHTOB IO
pelIeHNH KOHKPETHBIX 3a/ad KOMIBIOTEPHOM TE€OMETpUU M KOMIBIOTepHOH Tpaduku. Bce
IIPAKTUYECKHUE 3aHATUS IPOBOAATCS B KOMIBIOTEPHBIX Kiaccax. Takke B KOMIIBIOTEPHBIX
KJIACCax WM C UCIOJIb30BAHUEM MYJIBTUMEIUNHBIX CPEICTB IIPOBOAATCS JEKIHUU. B Xxone nexuuit
TEOPETUYECKHE IMOJOKEHUS MOSICHIIOTCA BO3MOXKHOCTAMHU IpaUUecKuX NaKeTOB peasin30BaTh
JIAaHHBIE TI0JIOKEHUA. Tak, Hampumep, NpU PACCMOTPEHHUH LIBETOBBIX MOJENIEW NPUBOASATCS
BO3MOXKHOCTH rpaduueckux penakropoB Inskape, GIMP. Taxxke mnpu paccMoTpeHUU
MHCTPYMEHTOB BEKTOPHOH U pacTpoBOM TIpaduKH JAEMOHCTPUPYIOTCS BO3MOXKHOCTH ATHX
WHCTPYMEHTOB B IaHHBIX PEJAKTOpax U Ap.

Kaxxmoe  mpaktuueckoe  3aHATHE  CONPOBOXKIACTCA — JOMAIIHUMHU  33JIaHUSIMU,
BBIIaBAEMBbIMM CTYZIEHTaM Ul PEIICHUs BHeayauTopHOe Bpems. i okasaHus NOMOLIM B
peleHnN 3a7a4 UMEIOTCS TEKCThI IIPAKTUYECKUX 3aJaHUM C YCIOBHUSAMU 3a7ad U BapUaHTaMU MX
peuieHus.

JUia u3yueHuss MeroqoB ad@UHHBIX NpeoOpa3oBaHMM, MPOEHUPOBAHUS TI'padUUECKUX
00BEKTOB HCHOJB3YIOTCS CllelualibHble porpaMMsl 2D, 3D.

C uenpio KOHTpOJIA cPOPMHUPOBAHHOCTU KOMIIETEHIUH pa3paboTaH (OHJ KOHTPOJIbHBIX
3agaHuii. Ero wucnosnb3oBaHMEe TMO3BOJSIET pealn3oBaTh OalsIbHO-PEUTHHIOBYIO — OIICHKY,
omnpeereHHy0 npuka3om oT 28 aBrycra 2014 r. Nel168 «O mpumeHeHnn O6aIbHO-PEUTUHTOBOM
CUCTEMBI OLICHKU 3HAHWUM CTYIEHTOBY.

JInsi TIOATOTOBKHM K €KErOAHOMY HWHTEPHET-TECTUPOBaHUIO e-Exam ocymecTBisercs
npeaBapUTeIbHas TMPOBEPKAa 3HAHUM CTYIEHTOB, a TaKXK€ HX CaMOOOyueHHEe C IOMOIIbIO
CIIEHMAIIbHBIX TPEHAXEPOB NopTasia IHTepHeT-TeCTUPOBaHUS.

Jlns akTUBU3alMK paboThl CTYIEHTOB BO BpeMsl KOHTAKTHOM paboThl ¢ mpernojgaBaresieM
OTJIENIbHBIE 3aHATHS IPOBOJSATCSA B MHTEPAKTUBHON (hopme. B ocHOBHOM mMHTepakTHBHAasA (opma
3aHATUI oOecreunBaeTcs MPH MPOBEACHUN 3aHATHI B KOMITBIOTEpPHOM Kiacce. MIHTepakTUBHas
dopma oOecrieunBaeTcsi HalIuuueM pa3paboTaHHbIX (alaoM ¢ 3aJaHUSIMU, HaJIUYUEM
KOHTPOJIBHBIX BOIIPOCOB, BO3MOXKHOCTBIO JOCTyNa K CHUCTEME TUCTAHLMOHHOTO OOy4YeHHs,
MCITOJIb30BaHUEM KaHaja teams, a TaKKe€ MECCEH)KEPOB.

Iloo2comoeka K nekyuy 3aKII0YACTCS B CIEAYIOLIEM:

—  BHUMATEJIbHO NPOYNTANTE MAaTEPHUAIT IPEABIAYIIEN JEKIINH;

— y3HaiiTe TeMy HIpeacTosiie Jekuuu (0 TeMaTuyecKoMy IUIaHy, 10 HMH(pOpMaluu
JIEKTOPA);

—  O3HAaKOMBTECh C YUeOHBIM MaTepHaJIOM MO Y4E€OHUKY U y4eOHBIM OCOOUSIM;

— ToCTapaiTech YSICHUTh MECTO H3y4aeMoOil TeMmbl B CBOEW NpPOPecCHOHATHLHOM
MTOJITOTOBKE;
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—  3aIUIIMTE BO3MOXKHBIE BOIPOCHI, KOTOPBIE BBl 3a/1aIUTE JIEKTOPY HA JICKIUH.
llo0o2omosKka Kk ceMunapcKum 3auamusm:

— BHUMATEJIBHO NPOYUTANTE MaTepuasn JIEKIUH, OTHOCSIIMXCA K JaHHOMY
CEMHMHAPCKOMY 3aHITHIO, O3HAKOMBTECh C YYEOHBIM MaTepHaioM MO YYEOHHKY M Yy4eOHBIM
IOCOOMSM;

—  BBINHIINATE OCHOBHBIE TEPMUHBI;

—  OTBETHTE HA KOHTPOJIbHBIE BOMPOCHI MO CEMUHAPCKUM 3aHSTHUSIM, TOTOBBTECH JIaTh
Pa3BEPHYTHIN OTBET HA KAXK/IbIA U3 BOIIPOCOB;

—  yACHHUTE, KaKhe y4yeOHbIE 3JIEMEHTHl OCTAJUChH JIJISl BaC HEACHBIMH U IMOCTapanlTech
MOJyYUTh HAa HUX OTBET 3apaHee (10 CEMUHAPCKOTO 3aHATHSA) BO BpEeMs TEKYIIMX KOHCYJIbTAIUil
IIPETO/IaBaTEeNs;

— TOTOBHUTHCS MOKHO HWHIMBUIYAJIbHO, NapaMd WIM B COCTAaBE MAJIOM TIPYMIIBI,
nocyeIHue SBISIOTCS A3 (HEKTUBHBIMU (hOpMaMH pabOTHI;

— pabouas mporpaMma AUCIHUIUIMHBI B YacTH LEJieH, MEpPeUHI0 3HaHWM, YMEHH,
TEPMUHOB U Y4eOHBIX BOIPOCOB MOXKET OBITh HCIOJb30BaHA BaMU B KaueCTBE OPHEHTHpA B
OpraHu3anu 00y4eHusl.

Iloo2comoska Kk KOoHmponbHOU pabome:

— BHUMATEJIBHO IPOYMTANTE Marepuasl JEKUHUW, M NMPAKTUYECKUX 3aHATUH, U3Y4UTE
CKpUNTHI, TpuBeZcHHBIE B Moodle, a Takke B 3a/IaHUAX HA MPAKTHYCCKUE 3aHATHS;

— momnpoOyiTe pelmuTh 33/1a4M, MOX0XKHE Ha 3aJlaud, KOTOphle OynyT MpeUIoKeHbl Ha
KOHTPOJIBHYIO paboTy;

— pabouas mporpaMma JMCIUIUIMHBI MOXET OBITh MCIOJIb30BaHa IMPH IOATOTOBKE K
KOHTPOJIbHOU paboTe.

Iloozomoska k 3auenty.

K 3auery HEoOXOAMMO TOTOBUTCS LEJIEHAIIPABIEHHO, PETYISPHO, CUCTEMaTHUYECKH U C
NEePBBIX JHEW oOyueHus Mo AaHHON aucuurUinHe. [[ombITKM OCBOUTH AMCLUMILIMHY B TEPUOL
3a4€THO-3K3aMEHAI[MOHHOM  CecCHMM,  Kak  MpaBWiIO,  I[OKAa3blBAlOT  HE  CIIMILIKOM
VAOBIETBOPUTENbHBIE pe3ynbTaThl. B camoM Hauajge y4eOHOTO Kypca MO3HAKOMBTECH CO
crienyromei yaueOHO-METOANIECKON TOKYMEHTAIUEH:

—  TIpOrpaMMoON JTUCUUILIMHBI;

— TepeyHEeM 3HAHWM U YMEHUMN, KOTOPBIMHU CTYIEHT JIOJIKEH BIa/IETh;

— TEeMaTUYeCKUMHU IJIaHAMU JEKLINUNA, CEMUHAPCKUX 3aHATUH;

—  KOHTPOJIbHBIMH MEPONPUITHUIMU;

— y4eOHUKOM, YYE€OHBIMH TOCOOMSIMU TIO AHUCIMIUIMHE, a TakKXKe JJICKTPOHHBIMU
pecypcamu;

—  IIEpEYHEM BOIIPOCOB K 3aUETy.

[Tocne sToro y Bac JOJKHO C(HOPMHPOBATHCS YETKOE IMpejcTaBieHHe 00 o0beMe H
XapakTepe 3HaHUHW ©W yMEHUH, KOTOPHIMH Haao OylaeT OBJaJAeTh IO AWCIUIUIMHE.
Cucremarnueckoe BBITIONHEHUE Y4eOHOH paboOThl Ha JEKIUSAX W CEMUHAPCKUX 3aHATHAX
MO3BOJIUT YCHEIIHO OCBOUTDH JUCHMILIMHY U CO3/IaTh XOPOIIYyI0 0a3y JUIs cllaud 3a4yeTa.

Jlns paboThl ¢ TIEYaTHBIMH U ANIEKTPOHHBIMU pecypcamu C3UY mmMeeTcs BO3MOXKHOCTH
JIOCTYTIA K SJIEKTPOHHBIM pecypcaM. OpraHu3amus padoThl CTYIEHTOB C JIEKTPOHHON OMOIHOTEKOM
yKa3aHa Ha caiiTe MHCTUTYTAa (CTpaHuIle caiiTa — «Hayunas GumuoTekay).

7.Y4eOHass suTeparypa M pecypcbl HMHGOPMAIMOHHO-TEJIeKOMMYHMKAIMOHHOH CeTH
"HHTepHer', BKIKYAs  NepeYyeHb  y4eOHO-METOAMYECKOro  odecmeyeHus: I
CaMOCTOSITeIbHOM PadoThl 00y4ar0IMXCH M0 TUCHHUIINHE

7.1. OcHOBHas JqUTEpaTypa.

1. AransuoB, Bukrop IlerpoBuu. Undopmaruka ang skoHoMuctoB : ydeObnuk / B. II.
Aranbuos, B. M. TuroB. - Mocksa : ®OPYM [u ap.], 2019. - 448 c. : un. - (Beicuiee
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o0Opa3oBaHue) - Tekct : ANIEKTPOHHBIH. - URL:
https://znanium. com/catalog/product/ 1002891 (mara oGpamenus: 28.10.2020). — Pexum
noctyna: no noanucke. - ISBN 978-5-8199-0274-5. - ISBN 978- 5-16-002665-7.- Tekcr:
anekTpoHHbId. - URL: https://znanium.com/catalog/document?id=354812.

Anexcees, Bnanumup AnaronseBud. MHpopmaTuka : mpakTuyeckue paboThl : yueOHoe
nocobue / B.A. AnekceeB. - Cankr-IlerepOypr [u np.] : Jlans, 2020. - 252 c. : Wi -
(Cpennee mpodeccuonanpHoe obOpazoBanue) . - Teker : amekrponnbii. - URL:
https://e.lanbook.com/book/136173 (mara oGpamenus: 30.11.2020). - Pexum mgoctyma:
Juist aBropu3. noiab3oBareneil. - ISBN 978-5-8114-4608-7.- TekcT: a1MeKTPOHHBIM. -
URL: https://e.lanbook.com/book/136173?category=1548&spo=1.

BopeckoB, Anekceii BuxrtopoBuu. Kommbrorepnas rpaduka [DnexTpoHHBIH pecypc] :
Y4eOHMK W TIPaKTUKyM IS cpefaHero mpodeccuoHanpbHOoro obpazoBanust / A. B.
bopeckos, E. B. lllukun. - DnektpoH. aad. - Mocksa : FOpaiit, 2019. - 219 c. - Tekcr:
anekTponHbld. - URL: https://urait.ru/book/kompyuternaya-grafika-445771.
WNudopmaruka [ DIeKTpOHHBIN pecypc] : ydeOHUK Ui akaeMUYecKoro 0akaiaBpuara : B
2 1./ [B. B. Tpodumon u np.] ; mox pen. B. B. Tpodumosa. - 3-e u3a., nepepad. u Ao1I. -
OnektpoH. naH. - M. : FOpaiit, 2017. - (Cepus "bakanaBp. Axagemuueckuit kypc"). -
978-5-534-02614-6. T. 1 . - 553 c.

Konomkuna, Uuna EBrenreBna. KommbroTepHas rpaduka : yueOHUK M TPAKTHKYM JUIs
By30B / 1. E. Konomikuna, B. A. Cenesnes, C. A. IMUTpOYEHKO. - 3-€ U3[., UCIIp. U AOI.
- MockBa : [Opaiit, 2020. - 233 c. - TekcT: DNEKTPOHHBIA. -
URL: https://urait.ru/book/kompyuternaya-grafika-447417.

Hewmmnosa, Tamapa Uropesna. [Ipaktukym no uadopmaruke : KomnbrorepHas rpaduka u
web-nu3aiin : yueOnoe mocobue / T.M. Hemmoma, FO.B. Hazaposa ; mox pexn. JLI.
["arapunoii. - Mocksa : ®OPYM [u ap.], 2021. - 288 c. : wi. - TeKcT: NMEKTPOHHBIN. -
URL: https://znanium.com/catalog/document?id=367025.

Bce ucTouyHnKM 0CHOBHOM JIMTEPATYPhl B3aNMO3aMEHSAEMBbI

7.2 lonoiHuTEIbHAS JIUTEPaTypa.

1.

bammakoBa, Enena McmannoBHa. MHpopmatuka ¥ MH(GOPMALMOHHBIE TEXHOJOTHH.
Ymubiii Excel 2016: Oubnuoreka ¢pynkumii : yuedbHoe nocodbue / E.W. bammakosa. -
MockBa : A# IIm Ap Menua, 2020. - 109 c. - Tekcr : snekrponssii. - URL:
http://www.iprbookshop.ru/94205.html (mara o6pamenus: 12.03.2021). - Pexum
Joctyna: Juisi aBropusup. mnonb3oBarened. - ISBN 978-5-4497-0516-7.- Tekcr:
anekTpoHHbiid. - URL: http://www.iprbookshop.ru/94205.html.

3uHoBbeBa, Enena AunekceeBHa. KommbroTepHblii ausaifH. Bextophas rpaduka :
yuebHo-MeToanueckoe nocooue / E.A. 3unoBreBa. - Mocksa : ®nunTa, 2017. - 113 c. -
TekcT: anekrponnslit. - URL: https://ibooks.ru/products/354740.

WnxeHepHas M KoMmmbloTepHas rpaduka [DeKTpoHHBIM pecypc] : Yy4eOHUK H
NpPaKTUKYM Ul MpUKiIagHoro 6akanaspuara / [P. P. Anamosa u np.] ; mox o6mt. pex. P.
P. AnamoBoii, C. A. JleonoBoii, H. B. [lmennyHoBO#. - DeKTpoH. aH. - MOCKBa :
FOpaiit, 2018. - 246 c. - Tekcr: anexkTponHsbiid. - URL: https://urait.ru/book/107A0741-
9AF2-44D6-B133-DE3F99A A33CA/inzhenernaya-i-kompyuternaya-grafika.
Konecunuenko I1. GIMP 2. becmnarueii a”ajor Photoshop hiae:
Windows/Linux/MacOS. http://helpua.narod.ru/bookes 017.html

Yexkmapes, AnbOepT AHaronbeBuy. HaueprarenbHas reoMeTpus U YepueHHe : y4eOHUK
TSl cpeHero nmpodeccruonanbHoro oopasoanus / A. A. Uekmapes. - 7-€ U3., UCIp. U
gorn. - MockBa : HOpant, 2020. - 423 c¢. - Tekcr: DSIEKTPOHHBIA. -
URL: https://urait.ru/book/nachertatelnaya-geometriya-i-cherchenie-451216.

7.3. Y4eOHO-MeTOANYECKOE 00ecTIedeHHe CAMOCTOATEIbLHOH PadoThI
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https://znanium.com/catalog/document?id=354812
https://e.lanbook.com/book/136173?category=1548&spo=1
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1.

[Tonoxxenne 00 OpraHM3alMKM CaAMOCTOSITENFHOW PaOOTHI CTYNEHTOB (eaeparbHOrO
rOCyAapCTBEHHOTO  OIOMKETHOTO  OOpa30BaTENbHOTO  YUPEKIEHHUS  BBICIIETO
oOpazoBanust «Poccuiickas akajaeMus HApPOJHOTO XO34KWCTBA U TOCYIapCTBEHHOM
cnyx0b1 ipu IIpesunente Poccutickoit @enepanumn» (B pen. npukaza PAHXul'C or
11.05.2016 . Ne 01-2211);

[Tonoxxenne o0 KypcoBoil pabore (MpOEKTE), BHINOIHAEMOM  CTyIEHTaMHU
(denepasbHOrO TOCYIAapCTBEHHOTO OOMKETHOTO 00pa30BaTEIbHOTO  yUPEKICHHUS
BbIcIIero  oOpa3zoBanusi «Poccuiickasg akajgemMusi HapOJHOTO XO3AHWCTBA U
rocynapctBeHHOM cinyxObl npu Ilpesunente Poccuiickoit ®enepanum» (B per.
npukaza PAHXul'C ot 11.05.2016 . Ne 01-2211)

7.4. HopmaTuBHbIEe IPABOBbIE JOKYMEHTbI
He ucnons3yrores.

7.5. UaTepHeT-pecypcebl.

C3UY pacnonaraet JOCTYIIOM 4epe3 calT HaydyHOW Ombiamorexu https://sziu-lib.ranepa.ru/
K CJICITYIOLIMM TTOIHCHBIM 3JIEKTPOHHBIM pecypcam:

PycckosizpIuHbIC pecypcesl

— DONeKTpOHHbIE Y4eOHUKH IEKTPOHHO-O0uOnmuoTeuHoi cuctemsl (bC) «Aidyke»

— DOJEeKTpOHHBIEC YUEOHUKH EeKTPOHHO—OMOMMoTeunoi cuctemsl (OBC) «Jlanby

— HayuHo-mpakTiueckue crtarbu 0o (QUHAHCAM U MEHEKMeHTy W3marenbckoro aoma
«bubmmoreka ['pebenHMKOBAY

— Crartbu u3 MNEPUOAUYICCKUX I/IS,Z[aHI/Iﬁ 10 O6H.[€CTB6HHBIM U TYMAaHUTAapHbIM HayKaM «Hcrt -

Brro»

— HudopmanmonHo-npaBoBsie 6a3bl - Koncynsrant mitoc, ['apanT.

AHIJIOA3bIYHBIE PecypPChl

EBSCO Publishing - goctyn K MyJAbTHAMCUUIUIMHAPHBIM TOJHOTEKCTOBBIM 0a3zam
JAHHBIX PAa3MYHBIX MHPOBBIX W3/aTENbCTB IO OW3HECY, SKOHOMHUKE, (puHaHCaM,
OyXraJaTepcKoMy y4eTy, T'yMaHUTapHbIM U €CTECTBEHHBIM 00JIacTsAM 3HaHUH, pedeparam
¥ TIOJIHBIM TEKCTaM MYOJIMKAIUK 3 HAYYHBIX U HAYYHO-TIOMYIISIPHBIX KYPHAJIOB.

Emerald- prnHeﬁmee MHPOBOC MU3AATCIIBCTBO, CIICHUATIU3UPYIOMICCCS HA SJICKTPOHHBIX
KypHaliax H 0azax JAaHHBIX IO S5KOHOMHUKE M MCHCKMCHTY. HNmeer CTaTyC OCHOBHOTO
HCTOYHHKA HpO(l)eCCI/IOHaJ'ILHOI\/'I I/IH(l)OpMaI_H/II/I AJIA HpenonaBaTeneﬁ, HCCleIoBaTelieil u
CIICIMaJIuCTOB B obOacTu MCHCI’)KMCHTA.

Bo03M0OXXHO HMCHONIB30BaHKHE, KPOME BBIIIEIEPEUYHUCICHHBIX PECYPCOB, U JAPYTHX AIIEKTPOHHBIX
pecypcoB cetu MHTEepHeT.

7.6. UHbLIEe HCTOYHHUKH.

8.

He ucnonp3yrorcs.

MarepuajbHO-TexXHHYecKast 0a3a, ”HPOPMALMOHHbIE TEXHOJIOITHH, IPOrPaAMMHOE

o0ecnieyenre 1 UHGOPMALIMOHHBbIE CIPABOYHbIEC CHCTEMbI

Kypc Bkitodaer ucnosnbpzoBanue nporpammuoro oodecrneuenust Microsoft Excel, Microsoft

Word, Microsoft Power Point m1s8 HOATOTOBKM TEKCTOBOrO M TaOIMYHOTO Marepuaa,
rpaduueckux WUTIOCTPAIHil, a TaKkKe sl pelIeHHs 3a7a4 IKOHOMETPUUECKOTO MOJEINPOBAHUSI.
Jns o0y4yeHHs cpeacTBaM KOMITBIOTEPHOM rpadMKu HMCIONIB3YIOTCS BEKTOPHBIA M PAaCTPOBBIN
rpaduueckuii penakTopbl co cpeAcTBaMU (ppakTaibHOU IrpaduKH.

Metoasl O6y‘{CHI/I$I C HCIIOJIb30BAHHEM I/IH(I)OpMaL[I/IOHHBIX TEXHOJIOT U (KOMHBIOTCpHOG

TECTUPOBAHUE, IEMOHCTPAIUS MYJIBTUMEINHHBIX MaTepHaiOB)

I/IHTepHeT-CepBI/ICH H 3JICKTPOHHBIC PCCYPChI (HOI/ICKOBLIC CHUCTCMBI, JJICKTPOHHAs I10o4Ta,
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npodeccHOHAIbHBIE TeMaTHYeCKUe 4YaThl U (OPYMBI, CUCTEMBI aylu0 U BHUIEO KOH(EPEHIIUH,
OHJIAMH DHIUKIONEANH, CHPABOYHUKH, OHMOIMOTEKH, OHIIEKTPOHHBIE y4deOHbIE W Yy4eOHO-
METOJIMYECKUE MaTepPUaJIbI).

Jlnst  opraHW3alMy  JUCTAHIIMOHHOTO OOYYEHHs CIENyeT HCIOIb30BaTh CUCTEMY
JUCTaHIIMOHHOTo 00yueHust Moodle ¢ peructpanueii Bcex 00ydyaeMbiX.

Ne i/n | HaumenoBanue

1 | KommnbroTepHbie Kiacchl ¢ mepcoHadbHBIMH DBM, 00beIMHEHHBIMU B JIOKAJbHBIC
CEeTH C BbIX0JI0M B MHTEpHET

2 | ITaket Excel - 2016, professional plus

3 | I'padmueckne pemakTopsl (BEKTOpHBIM pemakrop THna Inkscape; pacTpoBblit
penakrop Photoshop (GIMP).

4 | Oduc 365, SPSS, RStudio

5 | MynbTUMeauiiHbIE CPEACTBA B KaKJIOM KOMIIBIOTEPHOM KJIacce€ M B JIEKI[MOHHON
ayUTOpPUU

6 | bpaysep, cereBble KOMMYHHKAIIMOHHBIE CPEACTBA Jisl BbIxo/1a B MIHTepHeT

7 | Cucrema muctanmonHoro ooydenust Moodle

Komnbrorepusie kmaccel u3 pacuera 1 IIDBM mist omnoro oOyuaemoro. Kaxmomy
oOyyarolemMycs JoJKHa ObITh ITPEJOCTaBIeHA BO3MOXKHOCTD JIOCTYIIA K CeTsAM Tuna MHTepHeT B
teueHue He meHee 20% BpeMeHH, OTBEJICHHOTO Ha CAMOCTOSITEJIBHYIO ITOATOTOBKY.
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