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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
mpotokost Ne 12 or « 22 » 5 2018 r
JIMCT COI'NTACOBAHUA

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCyIapCTBEHHOTO 00pa3zoBareabHOro craHiapra Beiciiero oopazopanus (PI'OC BO) nmo HampaBieHUIO
noarotoBku (crienuanbHocTh) 15.03.04 ABTOMarm3anus TEXHOJOTHUYECKUX IMPOIECCOB M MPOU3BOJICTB,
yrBepxkaearoro 12.03.2015 roma, paccmorpena u omoOpena Ha 3acemanuu kadenpsl KCYII «  »
20 ropma, mpotokon Ne

PazpaboTumk:
noreHT kap. KCYII H. 10. Xa6uOynmuna

3aBeayromuii ooecneunBaronieit kad.
KCVYII 10. A. llypsirun

Paboyas mporpamma JTUCIUTUIMHEI COTTIAcOBaHa ¢ (DaKyIIbTETOM M BBITYCKAIOIICH Kadeapoi:

Hexan ®BC JI. A. Koznosa

3aBeqyromInid BEITyCKAOIIEH Kag.

KCVYII 10. A. llypsirun
OKCIIEepTHI:

JoueHT kadeapsl KOMIBIOTEPHBIX
CUCTEM B YIPABICHUU H
npoektupoBanuu (KCVYII) B. I1. KonryOunckuit

[Ipodeccop kadenps
KOMIIBIOTEPHBIX CUCTEM B
YIIpaBJICHHUU U IPOCKTUPOBAHHUN

(KCVII) B. M. 3r03pK0B
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI

OcHoBHasi 1elb Kypca — HaydyuTh OyIyIIero BBIMTYCKHUKA MCIOIb30BATh COBPEMEHHBIE
WH(OPMAIIMOHHBIE TEXHOJIOTHH, TEXHUKY, MPHUKJIAJHBIC MPOTPAMMHBIE CPEICTBA TPHU PEIICHUU 3a/1a4
npodeccuoHaNbHON EATeIbHOCTH, CBI3aHHBIX C MOCTPOCHUEM IpadUuecKuX CHUCTeM U UHTep(delcoB B
o0yacTy ympaBlIeHUS TEXHUYECKUMU OOBEKTaMH WM KOMIIBIOTEPHOH TpaduKH, METOIbl OTOOpaskeHUs
rpaduyeckoi UH(POpPMALMK B TByMEPHOM U TPEXMEPHOM IPOCTPAHCTBE, MPOTrPAMMUPOBATH AJITOPUTMBI
KOMITBIOTEPHOU TpauKH, WCIOIH30BATh METOMbI KOMITBIOTEPHOU TpaduKu A pa3padOTKH MOJICHCTEM
BHU3yaJM3allMM CHUCTEM aBTOMAaTU3UPOBAHHOIO VYIPABICHUS TEXHOJOTMYECKUM IMPOLECCOM U s
pa3paboTKu TEXHUYECKOHN TOKyMEHTAIIUU, CBI3aHHOU ¢ MTPo(dhecCHOHANBHON IeATeIhHOCTHIO

1.2. 3agaum IMCHUIIITHHBI

—  U3y4YyeHHUE MATEeMaTUYECKHUX U aJITOPUTMUYECKUX OCHOB KOMIIBIOTEPHOM IpapuKu;

— U3yYyeHUE  QITOPUTMOB  pacTpOBOM U BEKTOPHOM  rpaduku;  IMpeAcTaBICHUS
MIPOCTPAHCTBEHHBIX (HOPM: reOMETPHUUECKUX MpeoOpa3oBaHul, aITOPUTMOB yIaJEHUS CKPBITBHIX JTUHUNA U
MMOBEPXHOCTEMH; ONpe/Ie/ICHUs 3aTCHEHHBIX YYaCTKOB,;

—  U3y4YEHUE METOJIOB CO3JIaHUS PEATTUCTHUECKIX TPEXMEPHBIX N300paKeHHUIA;

—  U3y4YeHHUE METOJIOB MOCTPOCHHUs rpaduueckoro nuTepdeiica monbp3oBaTens;

— 3HAaKOMCTBO C allllApaTHBIMH CPEIICTBAMHU KOMIBIOTEpPHOH rpaduku (CpeacTBa BBOAA U
BHU3YyaJU3alMi H300paXKEHUH, apXUTEKTypa rpauIeCcKUX CUCTEM U T.II.)

2. Mecto nucuuniiuHbl B cTpykrype OIIOII
Jucnunnuna «KommnerotepHas rpaduka» (b1.5.15) otHocutes k 61oky 1 (6a3oBast 4acTh).
[IpeamiecTByOmUMHA ~ TUCHUIUIMHAMHA, (DOPMUPYIOIIUMH  Ha4daJdbHBIC 3HAHUA, SBISIOTCS:
Nwxenepnas rpaduka, Mapopmaruka, Maremaruka, [IporpammupoBanue, Ousuka.
[Tocnenyromumu  gucuumnuHamu - sBisitoresi:  SCADA-cucrembl, HayuHo-uccrnenoBarenbckast
pabora.

3. TpeOoBaHus K pe3yJbTATaM OCBOCHHMS AHCHUTIIHHBI

[Tponecc n3yueHust IUCUMIUIMHBI HAapaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

— OIIK-3 crnocoOHOCTBIO HUCHOJB30BaThb COBPEMEHHbIE HH(OPMAIMOHHBIE TEXHOJOTHUH,
TEXHMKY, IPUKJIAJHbIE IPOTPaMMHbBIE CPEJICTBA IIPU PELIEHUH 3a]1a4 TPOo(hecCHOHAIBHOM 1eATENbHOCTH;

—  OIIK-5 criocoGHOCTBIO yUacTBOBaTh B pa3pabOTKe TEXHUUECKON JOKYMEHTAIMH, CBA3aHHON C
po¢eCCUOHAIBHON JeSITeNbHOCTBIO;

B pesynbrare u3ydeHus IUCHUIUIMHBI O0Y4atoIUNCs JOIKEH:

— 3HaTh - MaTeMaTM4YeCKHUE OCHOBBI KOMIIBIOTEPHOW Tpa(uKH; - aJTOPUTMHUECKHUE OCHOBBI
KOMIIBIOTEpHON I'pauKu; - OCHOBHBIE MPUHLUIBI TOCTPOCHUS N300paKeHUH U uepTexel; - OCHOBHBIE
¢dopmarbl (ailloB KOMIBIOTEPHON TrpauKy; - anmapaTHble CpeICTBAa KOMIIBIOTEPHOM TIpaduku -
COBPEMEHHBIE CpEJICTBA BBIMOJHEHUS U PEJAaKTHUPOBAaHUS M300pakeHHM M YepTexed M MOATOTOBKH
KOHCTPYKTOPCKO-TEXHOJIOTMUECKON TOKyMEHTAIu!

— yMeTb - pa3pabarbiBaTh COOCTBEHHBIE IPOrPAMMHbBIE KOMIUIEKCHl IPOCTPAHCTBEHHOMN
rpaduKy, HCIHOJB3YSl CPEACTBA KOMIIBIOTEPHOW TIpaduKu; - MPUMEHATh IaKeThl MNpOorpaMM s
MOCTPOEHUSI M300paKeHU M uepTexkeil: - 3PPEeKTHBHO MPUMEHSATH CPEACTBAa MPOTrPAMMUPOBAHMS C
UCTOJIb30BaHUEM OOBEKTHO-OPUEHTHPOBAHHBIX Cpel Ul  YCIEHIHOM peanu3aldy  ammaparHo-
MIPOrPaMMHBIX MOJYJIEN CUCTEM aBTOMATU3UPOBAHHOTO YIPABIEHUS TEXHOJIOTHYECKUM MPOIIECCOM

—  BJAJeTh - TEXHOJIOTUSIMH CO3/IaHUS MPOTPAMMHBIX MOIYNIEH KOMIBIOTEPHOH rpaduku ams
MOCTPOEHUS N300paKEHUI U YepTekell; - CHOCOOHOCThIO OpaTh Ha ce0sl OTBETCTBEHHOCTh 33 PE3YJIbTAThI
paboThI 1o pa3paboTke rpadudeckux ¢aios.

4. O0beM TMCUMIJIMHBI M BU/IbI Y4eOHOH padoThl
OO6mas TpyAO€MKOCTh NUCUUIUIMHBI cocTaBisieT 3.0 3aueTHBIX EJUHUIBI M IpE/ICTaBlIeHa B
tabmuue 4.1.
Tabnuna 4.1 — TpynoeMKOCTh AUCITUTUTHHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl
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3 cemectp

AynutopHbI€ 3aHATHS (BCETO) 54 54
Jlexumn 20 20
JlaboparopHbie pabOTHI 34 34
CamocrosTenpHas pabota (Bcero) 54 54
Brinonnenue WHAMBHUYATbHBIX 33aHUH 8 8
Odopmitenre oT4eTOB 110 1ab0paTOpHBIM paboTam 34 34
[IpopaboTka IeKIMOHHOTO MaTepuaa 6 6
Hamnucanue pedeparon 6 6
Bcero (6e3 sx3ameHa) 108 108
OO01mast TpPyI0eMKOCTb, 4 108 108
3aueTHble EauHuIe: 3.0 3.0
5. ConepxaHue TMCUMILTUHBI
5.1. Pa3aeJibl AUCHUIJIMHBI U BUAbI 3aHATHIA
Paznensl AMCHMITTUHBI U BUBI 3aHATUH MPUBEICHBI B TabmuIe 5.1.
Tabnuua 5.1 — Pa3nensl AMCUUIIITNHBL U BUABI 3aHATUI
HazBanust pa3iefoB AUCHMILIMHEL Edr 8845 RS ©egsL=58gs=s
3 cemecTp
1 Uctopus, mpeaMeT, MPHII0KESHUS 2 0 1 3 OIIK-3
KOMITbIOTEPHOU Tpaduku
2 AIropUTMHUYECKHE OCHOBBI KOMIIBIOTEPHOM 6 16 18 40  OIIK-3, OIIK-5
rpaduku
3 MareMaTn4ecKue OCHOBbI KOMIIBIOTEPHOU 8 18 28 54  OIIK-3, OIIK-5
rpaduku
4 CranpapTu3anys U anmaparHble CpeacTBa 4 0 7 11 OIIK-3, OIIK-5
KOMITbIOTEPHOM Tpaduku
Hroro 3a cemectp 20 34 54 108
Hroro 20 34 54 108
5.2. Copep:xkanue pa3aesioB JUCHUIIMHBI (110 JIEKIIUAM)
ConeprxaHue pa3esoB TUCHMILUIMH (110 JIEKLIUSAM) IPUBEICHO B Tabuie 5.2.
Tabmuna 5.2 — Conepxanue pa3eoB JUCHUIUIMH (10 JIEKIUSIM)
Hassanus paszenos CozeprkaHne paseloB THCIMILINHEL (0 JekimsaM) - 9 & 3.5 § 8
3 cemecTp
1 Ucropus, npeamer, HcTopus u npeaMeT KOMIIbIOTEpHOU rpadukH, 2 OIIK-3
PUITOKEHUS 00J1aCTH MPUMEHEHHSI KOMIIBIOTEpHOHU TpaduKH;
KOMIIBIOTEPHOW TpaUKH  TEHACHIMH MOCTPOCHUSI COBPEMEHHBIX IpauIecKix
cucTeM: rpaduyecKkoe siipo, MPUIIOKEHHUS,
WHCTPYMEHTApPHl JJIs1 HATMCAHUS IPUITOKECHUI;
KJaccuukanus 1 0030p COBPEMEHHBIX rpaduyeckux
CHCTEM; OCHOBHBIE (DYHKIIMOHAIEHBIE BO3MOKHOCTH
COBPEMEHHBIX TPapUUECKUX CUCTEM.
Hroro
2 ANropUTMHUYECKHE bazoBbie aropuT™MBI PacTpOBON rpaduKu: 6 OIIK-3
4
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OCHOBBI KOMITBIOTEPHOI
rpaduxu

aJITOPUTMBI BBIBOJIA IPSMOM TMHUH; JITOPUTM
BbIBO/Ia OKPYXHOCTH; AJITOPHUTM BbIBOAA JJUIAIICA,
CTWJIb JIMHHUH, TIEPO; CIIOKHBIN U TPOCTOUN KOHTYD,
AJITOPUTMBI 06xoz[a KOHTYpa, CTUJIb 3aIllI0JTHCHU,
KHCTb, TEKCTYPa; aJITOPUTMBI OTCEYEHHS OTPE3KOB,
QITOPUTMBI 3aJIMBKU 00JIACTH, 3aKPACKU
MHOTOYTOJIbHHKA.

Hroro

3 Maremaruueckue
OCHOBBI KOMIIBIOTEPHOMI
rpadguku

CucTeMbl KOOPIMHATHI U IByMEPHBIC TPeoOpa3oBaHus
(2D-rpaduka): cucTeMbl KOOPAMHAT; JIByMEPHbIC
npeoOpa3oBaHus; IByMEpHbIC TPeoOpa3oBaHus B
OJTHOPOJIHBIX KOOPJIMHATAX; KOMIIO3HIIMS ABYMEPHBIX
npeoOpa3zoBanuii; appuHHBIC MPeoOpa3oBaHMS.

Metopl ¥ anrOpUTMBI TpexMepHoi rpaduku (3D-
rpaduka): BUabl F€OMETPUYECKUX MOJEIEH UX
CBOICTBA, NapaMeTpU3aLUs MOJIEIIEH;
reoMeTpUUYECKUE ONepally HajJ MOJEIISIMHY;
TpEXMepHbIE IPe0Opa30BaHUs; TPEXMEPHBIE
peoOpa3oBaHus B OJHOPOAHBIX KOOPAUHATAX;
KOMIIO3MLIUS TPEXMEPHBIX peoOpa30BaHMIi;
IIPOEKIIMN; KapKacHasi BU3yaJIu3alus; 0Ka3 ¢
yAaJIeHUEM HEBUJIMMBIX JIMHUN; CLIOCOOBI CO3/1aHUs
($oTOpeaTuCTUUHBIX U300paKEHNI; 3aKpallliBaHUE
IOBEPXHOCTEMN: MOJIEH OTPaKEHHsI CBETa,
BBIYUCIICHIE HOPMAJICH 1 YITIOB OTpaKeHHS; anredpa
BEKTOPOB.

Hroro

S

OIIK-3,
OIIK-5

4 Cranpaptuzauus u
amnmaparHble CpeJICTBa
KOMITbIOTEPHOU Tpaduku

Hroro 3a cemecTp

5.3. Pazaesbl AMCUMILIMHBI M MEKAMCUMIINHAPHBIE CBSI3H ¢ 00ecneYnBAIUMH (PeAbITYIIUMHU)
U o0ecnieynBaeMbIMH (MOCJIEAYIOIIUMH) TUCHUILIHHAMHA
Paznensl IUCHUIIIMHBI U MEXIUCIUIUIMHAPHBIE CBSI3M C 00ECTIIEUMBAIOIIUMHU (TIPEIBIYIIMMU) U
obecreynBaeMbIMU (TIOCJIETYIONTUMH ) TUCITUTUTMHAMHY TIPEICTABICHBI B TabuIe 5.3.

MesxryHapoqHas 1eATelnbHOCTb 10 CTaHJapTU3aLluU B
KoMIibtoTepHO rpaduku; NG mpoTOKOII;
KJ1accu(uKaIus CTaHAapToB, rpaduiecKue
IIPOTOKOJBL.LIBET: anuTHBHAs BETOBAs MOJEIb
RGB; userosas monens CMY; npyrue nBeToBble
MOJIENIN; KOJMPOBAaHUE 1IBETA; MAIUTPa; (hopmar
GbailnoB 11 XpaHEHUs PACTPOBBIX

n300paxkeHni. TexHUUeCcKe CpeicTBa KOMITbIOTEPHON
rpaduKu: yCTpoiicTBa BBOJA U BbIBOJA rpaduyeckoit
nH(pOpMaIUu.

N

OIIK-3,
OIIK-5

Hroro

Ta6J11/1ua 53-P a31CJIbl JUCHUIIIMHBI U MCKINUCIUTIIIMHAPHBIC CBA3H

4
20

HanmMmeHoBaHME TUCIIMILINH

Ne paznenoB qaHHOUN AMCIUIUIMHBI, IS KOTOPBIX
He00X0IUMO U3ydeHHEe 00eCTICUNBAIONIUX U
o0ecrneynBaeMbIX JUCITUIIINH

1 2

HpeIIHlCCTBy'IOH_II/IC JAUCIUITIINHBI
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1 UmxenepHas rpaduka

2 Undopmarmnka

3 Maremaruka
4 [IporpammupoBaHue

5 ®uzuka

1 SCADA-cucremsl

[Tocnenyromue TUCITUATIITAHBI

2 Hayuno-uccnenoarenbckas pabota +

+ + + + o+

+

+

+

5.4. CooTBeTCTBHME KOMIIETEHIUIi, (POPMHUPYEMBIX NPU U3YUYEeHHUH TUCHMIIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHUUH, (OPMUPYEMBIX MPHU HM3YYEHUH AUCHUIUIMHBI, M BUIOB 3aHATHHA
MPEACTABICHO B Ta0uIle 5.4.
Tabnmuma 5.4 — CooTBeTCTBHE KOMIIETCHIMH, (OPMHUPYEMBIX MPH H3YYEHUH JAUCHUIUIAHBI, ¥ BHJIOB

3aHSATHN

Kowmrre
TEHIN
"

o
|
7
w
+

OIIK-5 +

Jle
K

Bunwl 3austuit
< -] . < :
=Y &0 O =

+ +

@OopMBI KOHTPOJIA

KontposnpHas pabora, 3amura

otueta, CobecenoBanue, OTuer
o nmaboparopHoii padote, Ompoc
Ha 3aHATUSX, BeICTyIIeHHE
(moknan) Ha 3aHsATUH, Tecr,

Pedepar

KontposnpHas pabora, 3amura

otueta, CobecenoBanue, OTuer
o nmaboparopHoii padote, Ompoc
Ha 3aHATUSAX, BBICTyIUICHHE
(moknan) Ha 3aHsATHH, TecT

6. UuTepakTuBHbIE MeTOABI M GOPMBI OPraHU3ALMHN 00yUeHUSI
He npenycmorpeno PYII.

7. JIaGopaTtopHbIe padoThI

HanmenoBanue 1abopaTopHbIX paboT npuBeaeHo B Tabnuie 7.1.
Tabnuua 7.1 — HaumenoBanue 1abopaTopHbIX padboT
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HasBanus pasnenon HanmenoBaHue 1a60paTopHbIX paboT S EZ. =% >
3 cemecTp

2 ANropUTMHYECKHE [TepBelii rpaduueckuii npoekT. MaTpuuHble 8 OIIK-3,
OCHOBBI KOMITBIOTEPHON  OMEpalnH. OIIK-5
rpajuku AnroputMmsl pactpoBoii rpaduku. [loctpoenue 8

BEKTOPOB U OKpyx)HocTel. O6X0 U 3a11BKa KOHTYpa.

OtceueHne oTpe3KoB

Hroro 16
3 Maremarnueckue AnroputMmsl BekTopHOH Tpaduku: [loctpoenue 2D 10  OIIK-3,
OCHOBBI KOMIIBIOTEpHON  n300pakeHuii. 2D addunaHbIe Mpeodpa3zoBaHus. OIIK-5
rpaduKu BekTopHO-TIONMHUTOHANIEHAS ¥ aHATUTHYECKAsT MOJIEIH

o0bekra. [IpeobpazoBanus B npoctpancTse (3D-

npeoOpa3oBaHuUs)

PeanuctuuHoe mpeacTaBiIeHne TPEXMEPHBIX CIIEH: 8




[Ipoeknuu. Ynanenue HeBUAMMBIX JIMHUH. BBeneHue

B OpenGL

Hroro

18

Hroro 3a cemecTp

34

8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)
He npenycmorpeno PVYII.

9. CamocrosiTesibHasA pabdora
Bunasl camocrosiTenbHON paboThI, TPYAOEMKOCTh U (POPMUPYEMbIe KOMIIETEHIIUHN TPEACTABICHBI B

tabnuue 9.1.
Tabnuma 9.1 — Buabl caMocTOATENbHOM paboThl, TPYIOEMKOCTh B (POpMUPYEMbIe KOMIETEHIUH
Bubl caMOCTOSITETLHOM E 428 =
HasBanus paszesnon A 55532 2 DOpMBI KOHTPOJIS
paboThI © 3 Ebd Z
3 cemectp
1 Ucropus, npeamer, [TpopaboTka JTEeKIIMOHHOTO 1 OIIK-3 Onpoc Ha 3aHATHSAX,
HPUIIOKEHUS Mmarepuala CobecenoBanue, Tect
KOMITbIOTEPHOU Tpaduku Vitoro
2 AnropuTMHUYECKHE [IpopaboTka JIEKITMOHHOTO OIIK-3, Ompoc Ha 3aHATHSIX,
OCHOBBI KOMIIBIOTEpPHOI ~ Marepuaia OIIK-5 Otuer no naboparopHoii
rpaguKu OdopmiieHre 0TYETOB T10 16 pabore, Tecr
nabopaTopHBIM paboTam
Htoro 18
3 Maremarudeckue [TpopaboTka JIEKIIMOHHOTO 2 OIIK-3, 3ammra oT4era,
OCHOBBI KOMIIBIOTEpPHOI ~ Marepuaia OIIK-5 Konrtponwshas padora,
rpaduku MPOC Ha 3aHATHUIX
pag OdopmiieHHE OTYETOB 110 18 8 poc Ha 3a 5 >
1a00paTopHBIM paboTam THCET 1O JIADOPATOPHOH
pabore, CobecenoBanue,
BremonHenue 8 Tecr
WHAWBUAYAIbHBIX 3a/IaHUN
Htoro 28
4 CranpapTuszanus u Hamnucanue pedeparon OIIK-3 Brictymiienne (noxnanm) Ha
anmaparHble CPECTBa TpopaGoTKa TeKIHOHHOTO 3ansTuu, KoHTponpHas
KOMITBIOTEPHOM rpaukn arepuana pabota, Pedepar,
CobecenoBanue, Tect
Hroro 7
Hroro 3a cemectp 94
Uroro 54

10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucremMa JJisi OEHKH YCIIeBaeMOCTH 00y4YaroMXcst

Tabnuna 11.1 — bayutbHBIE OTIEHKH JIJIS1 SIEMEHTOB KOHTPOJISI

DneMeHTHl yueOHOU
NeSITeIbHOCTH

MakcHuMalbHBIN
6amt Ha 1-y10 KT ¢
Hayaja ceMecTpa

3 cemecTp

mexnay 1KT u 2KT

MaxkcuMaILHBIN
0asn 3a mepuo

11.1. banibHbIe OLEHKH AJI51 3JIEMEHTOB KOHTPOJIA

MaxkcuManbHBIN
0asu1 3a mepuoa Bcero 3a
mexnay 2KT n Ha CceMeCTp

KOHCI CEMCCTpPa
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BricTymienue (noxmnanm) Ha 5 5
3aHSATUH

3amura oTyeTa 9 10 8 27
Kontponbhas pabota 3 3 6
Ornpoc Ha 3aHATHAX 4 10
OtuyeTt no naboparopHOM 9 6 6 21
pabore

Pedepar 5 5
CobecenoBanue 10 10
Tect 10 6 16
Hroro makcumym 3a 25 35 40 100
nepuos

Hapacraromum ntorom 25 60 100 100

11.2. IlepecyeT 0a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 60aIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH ITPE/ICTaBICH B Tabmuie 11.2.
Tabmuna 11.2 — Ilepecuer 0a1y1oB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka

> 90% ot MakcuManbHON cyMMbl OaiioB Ha aaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMMbl OaiioB Ha fary KT

4
Ot 60% 10 69% ot MmakcumanbHON cymMMbl OaisioB Ha gaty KT 3
2

< 60% ot MakcuMasbHON cyMMBbl O6aioB Ha aaty KT

11.3. Ilepecyet cymMMbl 02/1J10B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[lepecuer cymMMbl 06asIOB B TPAJUIIMOHHYIO U MEXIYHAPOAHYIO OLIEHKY MPEJCTAaBIECH B TAaOIHIe
11.3.
Tabnuua 11.3 — [Iepecuer cymMBbl OalIoB B TPAAUIIMOHHYIO U MEXTYHAPOIHYIO OLIEHKY

Htorosast cymma Ganos,

Onenka (I'OC) YYHUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (omM4HO) (3a4TEHO) 90 - 100 A (OTIMYHO)
85 -89 B (ouens xoporiio)

4 (xopolo) (3a4TeHO) 75-84 C (xoporo)
70-74
65 - 69 D (ynoBneTBOpUTENHHO)

3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (nocpercraento)
2 (HeyROBIICTBOPHTELHO) (HE Hwmxe 60 6ammos F (meynoBneTBopHUTEIBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAUYECKOEe U MH(OPMALIMOHHOE 00ecreyeHre JUCHMIIIMHBI

12.1. OcHoBHas aUTEpaTypa
1. Komnsrorepnas rpaduka: Yuebnoe nocodue / Jlrokmun b. A. —2012. 127 c¢. [OneKTpoHHBIN
pecypce] - Pexxum moctyna: https://edu.tusur.ru/training/publications/1864 (nara oopamenus: 02.07.2018).
2. TlopeB, B. Kommnbrlorepnas rpagpuka: YuebHoe mocodbue / B. H. Ilopes. - CII6.: BXB-
[TeTepOypr, 2005. - 428[4] ¢ (nanuuue B 6udbaunoreke TYCVYP - 60 3k3.)
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12.2. lonosHuTEIbHAS JIUTEPATYPa

1. Pomxepc, JI. AnroputmMudeckre OCHOBBI MamuHHON Tpaduku / [[. Pomkepc ; mep.: C. A.
Buuec, I. B. Onoxronosa, I1. A. Monaxos ; pen. nep.: FO0. M. basikoBckuii, B. A. 'anaktuonos. - M. :
Mup, 1989. - 504 ¢ (manuune B Oubnmoreke TYCYP - 28 5k3.)

2. Komnblotepnas rpaduxa B CAIIP [Dnextponsslii pecypc] : ydeOnoe mocobue / A. B.
[TpuemsiiieB [u ap.] ; pen. T. C. Cnoupuna ; peu.: A. I'. Tamesckuii, 3. C. Ky3uHn ; xynox. E. A. Brnacosa. -
OnexTpoH. TekctoBbie naH. - CII6. : Jlawb, 2017. - on-line : puc., wi. - (Y4eOHHKH UIS BY30B.
CnenunanbHas auTeparypa). - bubmumorp.: c¢. 161-163. [Dnexrponsslii pecypc] - Pexum pocryna:
https://e.lanbook.com/reader/book/90060/#2 (nara obpamenus: 02.07.2018).

3. Hukymun, E. A. KomnerorepHas rpaduka. Monenn u anroputMsl [ IIEKTPOHHBINA pecypc] :
yaebHoe mocobue / E. A. HukynmuH. - DnekTpoH. TekctoBeie naH. - CII6. : Jlans, 2017. - on-line : wi.,
puc., cxembl, Tabu. - (YueOuwku s By3oB. CrernumanbHas juteparypa). - bubmuorp.: c. 703-706.
[OnexTponHblii  pecypc] - Pexum gocryma: https:/e.lanbook.com/reader/book/93702/#1 (mara
obpamenus: 02.07.2018).

4. KowmmploTepHas reomerpusi u rpaduka: Yuedbnoe nocobue / byiimoB b. A. - 2012. 108 c.
[DnexTponHbIii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/2437 (nmara oOpaimeHus:
02.07.2018).

5. Ilerpos, M. H. Komnsiotepnas rpaduka : Yuebnoe nocobue mist By3oB / M. H. Iletpos, B. I1.
Momno4kos. - 2-¢ usn. - CII6. : [Turep, 2006. - 810[6] c. (Hamuuue B 6ubamorexke TYCVYP - 22 3k3.)

12.3. YueOHO-MeTOOUYECKHE MOCOOUS

12.3.1. O0s3aTe/ibHbIC Y4eOHO-MeToANYeCKHe Moco0us

1. Xabubynmuna H. 1O., Xa6uOynun J.1. KomnbiorepHas rpaduka: yue6. MmeToaud. ocodue mno
BEITIOJTHCHHUIO JITA0OOPATOPHBIX W CAMOCTOSATEIBHBIX Pa0OT JJIsi CTYACHTOB HANPABICHHHA IOITOTOBKH
27.03.03 — «CucremHblii aHanu3 u ympasienue», 15.03.04 — «ABromaruzanus TEXHOJOTHYECKUX
nporeccoB u npousBoAacTB» / H. 0. XabuOynuna, .M. Xabubynwn (3amaHust i CaMOCTOSTEIIBHBIX
paboT B KOHIIE Kaaoi jaboparopHoil paboThl U cTp.69). — Tomck : TOMCK. TOC. YH-T CHCTEM YIIp. U
pagunosnexktponuku, kadp. KCVYII, 2018. — 90c. [Dnexkrponusii pecypc] - Pexum npocryna:
http://new.kcup.tusur.ru/library/kompjuternaja-grafika-ucheb-metodich-posobie-po-vypolneniju-
laboratornyh-i-samostojatelnyh-r (zara oopamenus: 02.07.2018).

12.3.2. YueOHO-MeTOAUYECKHE TOCOOMS ISl JIMI ¢ OTPAHMYCHHBIMHU BO3MOKHOCTSIMU 310POBbS M
HHBAJIN/10B

Y4eOHO-MeToIuYeCKHEe MaTeprallbl sl CaMOCTOSATENbHON U ayAUTOPHOM pabOThl 00yJarommxcs
U3 YKCIIA JIML C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3/JOPOBbS M MHBAJIUOB MPEIOCTABISAIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS UHPOPMALIIH.

JL1st M1 ¢ HApYIIEeHUSIMH 3PeHHs:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B [Ie4aTHON (hopMe YBETUUEHHBIM HIPUPTOM.

JLst a1 ¢ HapyIlIeHUusIMH cJIyXa:

- B (hopMe AIIEKTPOHHOIO TIOKYMEHTA,;

— B reyaTtHoi opme.

JLst M1 ¢ HapylIeHUsIMH OTIOPHO-ABUTIaTeIbLHOI0 annapara:

- B (hOpMeE AIIEKTPOHHOTO IOKYMEHTA;

- B MIe4aTHOU (opMme.

12.4. TIpodeccuonanbHbie 0a3bl JAHHBIX M HHPOPMAILIMOHHBIE CIIPABOYHbIE CHCTEMBI
1. 1. https://lib.tusur.ru/ru/resursy/bazy-dannyh

2. 2. http://protect.gost.ru/

3. 3. https:/Mib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya

4. 4. https://elibrary.ru/defaultx.asp

5. 5. http://www.tehnorma.ru/
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13. MarepuajibHO-TEXHUYECKOe o0ecnedeHue M CHUILINHBI U Tpedyemoe MporpaMMHoe

o0ecreuenue

13.1. O0mue TpeGoBaHNs K MATEPHAIBLHO-TEXHHYECKOMY M IPOrPAMMHOMY 00ecne4eHH 0

AUCHHUIIIMHBI

13.1.1. MarepuaJIbHO-TeXHHYeCKOe M IPOrpaMMHoOe obecredyeHue sl JTeKINOHHBIX 3aHATHI
Jns mpoBeneHusl 3aHATHM JEKIIMOHHOTO THIIA, TPYNIOBBIX M WHAWUBUIYAJIbHBIX KOHCYIbTALUM,
TEKYLIEro KOHTPOJIS U MPOMEKYTOUYHOM aTTeCTallMU UCIOJIb3yeTCsl yueOHasi ayAUTOpPHUs C KOJIMYECTBOM
MOCAJOYHBIX MECT HEe MeHee 22-24, 000pynoBaHHas JTOCKOM M CTaHAAPTHOW yueOHOM Mebemnbio. MiMeroTcs
J€MOHCTpAallMOHHOE O00O0pylOBaHHE U Y4eOHO-HaIIsAHbIE MOcOOus, oOecreyuBarolIe TeMaTHYECKUue
HWJUTIOCTPALUH 110 JICKIIMOHHBIM pa3acjiaM JUCHUIIIINHBI.

13.1.2. MarepuaJibHO-TEXHHYECKOe H IPOrPaMMHoOe obecnedyeHne JJIs J1a0opaTopHbIX padoT

Jlaboparopust H”HGOPMAIIMOHHOTO 00ECIICYCHHSI CUCTEM YITPABIICHUS

yueOHas aynuTopHsl JJIi NPOBEACHUS 3aHATUM JIEKIMOHHOIO TUIa, ydeOHas ayJuTopus Ul
MIPOBEICHUS 3aHATUI MPAKTHUECKOTO TUIIA, YUeOHAas ayAUTOPHS JUIsl IPOBEACHUS 3aHATHI 1a00paTOpHOTo
THUIIA, TIOMELICHUE JJIs IPOBEICHHSI TEKYILEr0 KOHTPOJIS U IPOMEXYTOUHON aTTeCTalllH, TIOMEIIEHUE s
CaMOCTOSITENTbHON PadOTHI

634034, Tomckas obmnacte, I. Tomck, Bepmnnuna ynuua, a. 74, 329 ayn.

Onucanue uMmeroIerocs 000pya0BaHus:

- Komnbrorep WS1 (11 mt.);

- Jlocka Oenas;

- Kommuiekt ciennanu3upoBaHHol yueOHON Mebenu;

- Pabouee mecto npenonasares.

[TporpammMHoe oOecnieueHue:

Foxit Reader

Microsoft PowerPoint Viewer

Microsoft Visual Studio 2005 Professional
Microsoft Visual Studio 2013 Professional
Windows 10 Enterprise

13.1.3. MarepuajibHO-TeXHHYECKOE M MPOrPaMMHOe obecredeHne 1Jisi CAaMOCTOSATETbHOH padoThl
s camocTosTenbHON paboOThl MCHONB3YIOTCA y4eOHbIE ayIUTOPUU (KOMIIbIOTEPHBIE KJIACChl),
PaCIOJIOKEHHBIE IO a/IpecaM:
- 634050, Tomckast o6macTs, T. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6macTh, I. Tomck, ya. Kpacnoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckast o6nacTs, I. ToMmck, Bepmmnanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06macTh, I. Tomck, Bepimauna ynuia, 1. 74, 207 ayn.

CoctaB 060pynoBaHUS:

- yueOHast Mme0Oeb;

- komnbioTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81T1. - 5 it

- KOMIBIOTEPHI MOJKIOUEHbl K ceTh «HTepHeT» M o00ecnednBaroT JOCTYI B 3JIEKTPOHHYIO
MH(POPMaLIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[lepeyeHp MporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MarepuajibHO-TeXHHYECKOe o0ecnedeHne TUCHUIIIHHBI VIS JIMI ¢ OTPAHHUYECHHBIMU
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BO3MOKHOCTSIMU 3/10POBbSI 1 MHBAJIN/I0B

OcBoeHue NUCHMILIMHBI JUIAMH C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370pOBbSl M MHBAJIMJIaMU
OCYILIECTBIISIETCS C UCTIOIB30BaHUEM CPEACTB 00YUEeHHUs OOIIEro U CHEeIMaIbHOTO Ha3HAUCHHMS.

[Tpr 3aHATHAX ¢ OOydYarOMMHUCSA € HAPYLIEHHSIMH CJyXa [PEJyCMOTPEHO MCIOIb30BAHUE
3BYKOYCHJIMBAIOIIEH ammaparypbl, MYJIbTUMEAMMHBIX CPEICTB M JAPYIHMX TEXHHUYECKUX CPEICTB
npuema/mepenadd ydeOHOW MHGpOpMAaLUU B AOCTYHHBIX (opMax, MOOMIJIBHOM CHUCTEMBI MpEroiaBaHMs
Ui 00y4aloMMXCS C WHBAIMIHOCTBIO, MOPTATUBHOW MHAYKIMOHHON CHUCTEMBI. Y4eOHas aynmuTopus, B
KOTOpPOW 3aHMMAIOTCSl OOy4arolluMecss C HapylleHHEeM cilyXa, 00OpyaoBaHa KOMIIBIOTEPHOW TEXHMKOM,
ayIMOTEXHUKOM, BUICOTEXHUKOH, NIEKTPOHHOMN JOCKOH, MYIIBTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMUCS € HAPYLIEHUSIMH 3PEHUSIMHM IIPEIYCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayIUTOPHIX BO3SMOKHOCTH MIPOCMOTPA YAAJCHHBIX 0OBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM Claiifia Ha SKpaHe) IpU IMOMOLIM BUACOYBEINUUTENEN 11 KOM(POPTHOIO IPOCMOTpA.

[lpu 3aHATHAX C OOYYaIOUIMMHCA C HAPYLIEHHSIMH ONOPHO-ABHIaTeJbHOI0 amnmapara
UCIONB3YIOTCSl aJbTEpPHATUBHbIE YCTPONCTBA BBOJA HMH(OpPMALMM U JApPYrHe TEXHHYECKHE CpeACTBa
npuema/mepenadu ydeOHOW HMHGOpPMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMbI OOyYSHHS JUIS
JIOJIeH ¢ MHBAJIUIHOCTHIO.

14. OueHo4yHbIe MaTEPHAJIBI M METOAUYECKHE PEKOMEHIALMHU 110 OPTaHU3AIUM U3YYeHUs
JUCIUININHBI

14.1. Conepma}me OLCHOYHBIX MaT€epuaJoB U METOAUYECCKUE PEKOMEHIAIUH
I[JISI OLCHKHU CTCIICHHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHUA 3aKPCIUICHHBIX 3a I[HCIIPIHJIPIHOfI
KOMHeTeHI_II/Iﬁ HCIOJIB3YHOTCA OICHOYHBIC MAaTE€pHUaJibl B COCTABE:

14.1.1. TecToBble 3a1aHus

1. Kakoiif Bu KOMITbIOTEPHOH rpaduKu SBISETCS CIOCOOOM mpeacTaBieHus rpadudeckoil mHpopMaIuu ¢
MTOMOTIIBI0 COBOKYITHOCTH KPHUBBIX, OMFICHIBAEMBIX MaTeMaTHUECKUMHU (HOpPMYIIaMH, U 00ECTIEYNBAET BOZMOXXHOCTD
TpaHchopmanuu n3o0paxxeHnit 6e3 moTepu KauecTsa’?

a) pacTpoBas rpaduka

0) BekTOpHas rpaduka

B) HHTEpaKTHBHAs rpadurka

T) ToueuHast rpaduka

2. PacTpoBble JaHHBIE MPENICTABISIOT COOOM

a) nH(GOPMAIMIO O PACIIONONKEHUN W I[BETE MPSAMBIX JIIMHUH, OKPYKHOCTEU, MPSIMOYTOJIBHUKOB U JIPYTUX
3NIEMEHTOB U300paskeHUs

0) HaOOP YUCIIOBBIX 3HAYCHUH, OTIPEIEIAIONINX [BETA OTACIHHBIX TOYEK H300PaKESHHS

B) nHQOpManuu o hopMe pacTpa

T') Ha0Op YMCIIOBBIX 3HAYCHHIA, ONPEACIISFOIINX HOPMaJIM TPaHel pacTpoOBOrO H300pasKeHHS

3. Kommonentamu 1isetoBoii moxeiru RGB ssisrorcs:

a) KpacCHBI, 3€JIeHbIN, CHHUA

b) JKeJNIThIi, TOJYOOH, JINJIOBBIMA, YSPHBIN

C) TOH, HaCBHIIIIEHHOCTb, IPKOCTh IIBETa

d) »kenThIH, 3eCHBINH, CHHUI

4. YkaxxuTe MpaBUIbHOE onpeaencHrue MupoBoi CUCTEMBI KOOPIMHAT.

a) TpEXMEepHBIE JIeKapTOBBI KOOPIMHATHI MPOCTPAHCTBA, B KOTOPOM Pa3MenIatoTcsi OOBEKTHI.

b) cucrema B n-mepHoM adUHHOM TPOCTPAHCTBE, OMNpeAesieMas COBOKYHMHOCTBIO N JIMHEHHO
HE3aBUCHMBIX BEKTOPOB, HCXO/SIIMX U3 Hadana KOOPIUHAT.

C) cucTeMa KOOPJAWHAT, CBS3aHHAs C TeM TpadUYecKUM YCTPOICTBOM, IZle B 33/JaHHOM IMPOEKIMH Ha
KapTHHHOM IJIOCKOCTH 0TOOpa)kaeTcs cozaBaeMas TpEXMEpHas CIeHa.

5. YKaxxuTe npaBWIbHOE ONpeesieHne DKPAHHONU CUCTEMBbI KOOPAUHAT.

a) TpEXMEepHBIE JIEKapTOBBI KOOPIMHATHI IIPOCTPAHCTBA, B KOTOPOM Pa3MenIatoTcsi OOBEKTHI.

b) cucrema B n-mepHoM addUHHOM TPOCTPaHCTBE, OMNpeAeseMas COBOKYIMHOCTBIO N JIMHEHHO
HE3aBUCHMBIX BEKTOPOB, HCXO/SIINX U3 Hauaia KOOPIUHAT.

C) cucTeMa KOOpPIMHAT, CBSI3aHHAs C TeM TpadUuecKuM YCTPOHCTBOM, IZi€ B 3aJaHHON MPOEKIUH Ha
KapTHHHOM IJIOCKOCTH 0TOOpa)kaeTcs cozaBaeMas TpEXMEpHas CIeHa.
x'=xcos@— ysin@

6. Cucrema ypaBHEHUt {y = XS+ yeose.

KOOpAMHAT (CM.pHUC.) B MAaTPUYHON (OpME 3aIHUIIETCs:

OTHCHIBAIOIIAA OTEpaIfio IMOBOPOTa BOKPYT Haudaja
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o e ]

COSp  COS @
cosg —sin

6) [X’y'] Xy:{ @ (ﬂ}
sing  cos¢@

B) [X [Xy cosp —sing
—sing cosg

. cosg sing

r) [xy]=[xy{_sin¢ cosw}

7. llepeHOCOM B TPEXMEPHOM MPOCTPAHCTBE HA3BIBAKOT
X'=X+8a
a) npeobpasopanue Touku P(x,y,z) B Touky P'(X,y’,z’) B COOTBETCTBUH C ypaBHEHHAMH 1Y =y +a, , € 4, a,,
'=17+a,

a, - KOHCTAHTHI.

3
X'=X+a,

0) mpeoOpa3oBaHKUE TOUKHU P(x, Y, z) B TOUKY P’(x’, Y, z’) B COOTBETCTBMM C YPAaBHEHMsIMM 1Y =Yy+a, ,I1e a,, a,,

I'=7+a,

a, - BEKTOPBI.

3

B) mpeobpazosanue Touku P(x,y,z) B Touky P'(X,y’,z') B cooTBeTCTBUH ¢ ypaBHeHuamu [X,y',2'1]=[x,y,z1JR,

c s O
R,=|-s ¢ O0f,mme c=cosa U s=sing;
0 01
X'=a
r) npeobpasosanue Toukd P(x,y,z) B Touky P'(X',y’,z') B COOTBETCTBUH C YpABHEHHUSAMH <y =4, , TJIE &, @, , &, -
'=a,
KOHCTaHTBHI.

8. BpiOepute mnpaBUIbHYIO NOCIEIOBATEIBHOCT IMPeoOpa3oBaHWil KOOPAMHAT TOYEK OOBEKTa IpH
MOCTPOEHHH €TO MPOEKIINU Ha IKPaH

a) MUPOBBIE KOOPJMHATHI->BH/IOBbIE KOOPINHATHI->3KpaHHBIE KOOPAHHATHI

b) BUIOBBIE KOOPUHATHI->MHUPOBBIC KOOPIUHATHI->3KpaHHbIE KOOPANHATHI

C) MHPOBBIE KOOPJIMHATHI ->3KpaHHbIE KOOPIHHATHI->MHUPOBBIE KOOPIHMHATHI

d) sKpaHHBIE KOOPIMHATHI->MHPOBBIE KOOPIHMHATHI->BHOBbIE KOOPANHATHI

9. I'panb Ha3BIBACTCS HEJIUIICBOH, €CITH

a) rpaHb HE UMEET JINIEBBIX pedep

b) pebpa rpaHu He MEPIEHINKYISIPHBI

C) eIMHUYHBIA BEKTOp BHEIIHEH HOpMAaJM TPaHK COCTABIISET C HAMPABICHUEM ITPOCIIMPOBAHUS TYIIOH YTOJ;

d) enqMHUYHBIA BEKTOp BHEIIHEH HOpPMaJH T'PaHU COCTABISIET C HAIIPABJICHUEM MPOCIIMPOBAHUS HA OOBEKT
OCTpBIH yToJI.

10. B anroputme PoGeprca Tpedyercs

a) yToOBI pedpa ObLIM JTUIIEBHIMU

b) 4ToOBI rpaHK OBLIH HETHUIIECBHIMU

¢) 4toOBI pebpa Gurypsl ObLIIH OPTOTOHAIBHBI

d) 4ToOBI KaXKAast TpaHb ObLIA BHITYKIBIM MHOTOTPAHHUKOM

11. Unes anroputma Kosra-Ca3zepiieHIa COCTOUT B CIICIYIOIIEM:

a) OKHO OTCEYEHHS U NMpHUJIEeraloliie K HEMY 4acTd IJIOCKOCTH BMecTe oOpasyroT 9 obnacreil. Kaxnoi us3
obnactel MPUCBOEH 4-X Pa3psIHBINA KOJT

b) m060# oTCeKaeMBbIil OTPE30K MPSAMON MOXKET OBITH MPeoOpa30BaH B MApaMETPUIECKOE MPEICTABICHNE

C) OTPE3KH, MEPEeCeKaroIne OKHO OTCEUCHHS, OTOPAChIBAIOTCS

d) cpaBHHMBaIOTCSI KOOPAMHATHI KOHLIOB OTPE3Ka

12. YkaXnuTe NepCIeKTUBHBIA BT TTPOCKITHIA.
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a) TUMEeTpus

b) ogHOTOUYCUHAS

¢) cBOOOHAS

d) xkabuHeTHas

13. YkaxxnuTe npaBmiIbHOE ornpezeiieHne [lepcreKTHBHOM TpoeKIiH

a) MPOEKIHsL, Y KOTOPOH JIy4r NPOCKTUPOBAHUS MapaUICIbHBI APYT APYTY

b) mpoekusi, y KOTOpOi NPOSKTUPYIOIIHE MPSMbIe 00pa3yIoT ¢ TUIOCKOCTBIO MPOSKIMH YT, OTIUYHBINA OT
90 rpamycoB

C) TPOCKIHs, Y KOTOPOH NPOCKTHPYIOIIUE MpPSIMbIC MEPICHANKYISIPHBI KapTUHHOM TUIOCKOCTH, cama
KapTUHHAS TJIOCKOCTDb MOMKET PAcIoarathesi B IPOCTPAHCTBE MPOU3BOIBHBIM 00pa3oM.

d) mpoexiusi, y KOTOPOH JIy49H TMPOEKTUPOBAHMS WCXOISAT M3 OJHOTO IEHTpa (IEHTpa MPOEKTHPOBAHMUS),
Pa3MENIeHHOTO Ha KOHEYHOM PACCTOSTHHU OT OOBEKTOB U IJIOCKOCTH MPOCKTHPOBAHUSI

14. Kakoifi BUA TNPOEKTHUPOBAaHUs TMO3BOISIET TONYYUTh HaubOojee peasTuCTUUHbIE HW300paKEeHUs
TPEXMEPHBIX 00BEKTOB?

a) mapaielbHOe MPOCKTUPOBAHHUE

b) nepcnekTrBHOE MPOCKTUPOBAHNE

¢) oprorpaduueckoe MPOSKTUPOBAHKE

d) akcoHOMeTpHUIECKOE IPOSKTUPOBAHIE

15. KakoBa ocHOBHas 3a/1a4a anroputma Z-0ydepa?

a) yJaJICHUE HEBUIUMBIX TIOBEPXHOCTEH CIICHBI

b) mpunanue crieHe TPEXMEPHOCTH

C) COPTUPOBKA OOBEKTOB CIICHBI

d) mOBOPOT OOBEKTOB CIICHBI

16.YkaxuTe Ha3BaHUE MTPOCTEUIIETO U HAMOOJIee YHUBEPCAIBLHOTO PACTPOBOTO rpa)HuecKoro MpUMHUTHBA.

a) OKPY»KHOCTh

b) BekTOp

C) MOJIMIMHHUS

d) nmukcenpb

17. OTMeThTe MaTpHILy TIOJTHOTO MPOMOPIIHOHATLHOTO YBETHUCHHS TPEXMEPHOTO O0BEKTa B TPH pasa
1
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18. Kakoe xonn4ecTBO cocezieil nMeeT KakJast TOuKa MPOCTOT0 3aMKHYTOTO KOHTYpa Ha IUIOCKOCTH?

a)l

b) 2

c)3

d) 4

19. Touka JIe)KUT BHYTPH 3aMKHYTOT'O BBIITYKJIIOTO MHOTOYTOJIbHHKA, €CJIM CyMMa YIJIOB, IIONYYEHHBIX NPH
COCAMHEHUH TECTUPYEMOM TOYKM M BEPIIMH MHOTOYTOJbHHMKA IPU 00X0J€ KOHTYpa MHOTOYTOJbHUKA 110 YaCOBOU
CTpeJIKe paBHA

a) 0 rpamycoB

b) 180 rpamycos

¢) 360 rpamycoB

d) 270 rpagycoB

20. OTMeTBTE TEPMUH, COOTBETCTBYIOIINNA JAHHOMY OIIPENEICHHIO:

Ot0 pazaen nHHOPMATHKH, U3YUAIOLINK CIIOCOOB! BU3YaJIM3aINH, T.€. CO3aHMUsI H300paKeHuUsI.

a) pacIro3HaBaHKE U300PaKEHUS

b) 00paboTKa H300paKeHHS

C) KOMIIbIOTEpHas rpaduka

d) coxpaHeHue n300pakeHUs

14.1.2. TemsbI 7OKJIaT0B
JlokIian BeITIONTHSETCS IO TeMe pedepara

CornacoBaHa Ha noptane Ne¢ 36228 13



14.1.3. Bonipockl Ha cobeceoBaHue
. Kimaccudukanusi coBpeMeHHBIX TpaduuecKiuX CUCTEM
. Obnactu MpuMEHEHUs! KOMITbIOTEPHOM rpadukn
. AJITOpUTMBI TE€HEpaIH OTPE3Ka.
. Ctunp muHuN. ATropuT™MBl (GOPMHUPOBAHUS CTUJICH JTMHUH.
. 'eHepanust OKpy>kHOCTEH
. AaroputMmel 00x0/1a KOHTYpa (IIPOCTOTO U CIOXKHOI0)
. 3aKkparmBaHre 3aMKHYTBIX 00J1acTeH.
. AJITOpUTMBI OTCEYEHMUS. .
. [Ipeobpa3zoBanus Ha MIIOCKOCTH
10. IIpeoOpa3oBaHue B IPOCTPAHCTBE
11. ITpoenupoBanue. Bubl mi10CKUX MpoeKIUii
12. Monenu onucanusi 00bEKTOB
13. Buzyanuzamnus 00beMHBIX H300paKEHUN. YiaJeHue HEBUIMMBIX YyacTel (Urypsl.
14. Co3nanue HOTOpEeaTuCTHIHOTO U300PAKEHHSI CIICHBI.
15. Texaudeckue cpeacTBa KOMIBIOTEPHON TpaduKy.
16. ®opmarsl Xxpanenus rpaduyueckoit nHGopmanum.

O 00 1N DN K W —

OCHOBHBIE TIOHSTHS

1. OnpenenuTh NOHATHS «BEKTOPHAs rpaduka» U «pacTpoBas rpapuka.

2. IlonsiTre yeThIpex- 1 BOCBMUCBA3HOCTH 00nacTel.

3. UTo 03HauaeT TePMUH «MHBAPHUAHTHOCTBY.

4. Yto Takoe 3aTpaBka.

5. Uto Takoe 0OJHOPOAHbIE KOOPAUHATHI.

6. Uto Takoe npoenupoBaHuE.

7. Ha kakue /1Ba kjacca aensarcs o0nacTH, IpeJHa3HaueHHbIe 7S 3aKPacKH, 10 crocoly 3a1aHus

[IpakTuveckas 4acth

3anaua 1. BemmonaHuTte cienyromue JByMepHble IpeoOpa3oBaHUsL:

1. moBOpOT TpeyroipHUKa ¢ BepiinHamMu B Toukax A(-1, 6), B(2, 4), C(-2, 0) va 90° oTHOCUTETHHO
HayaJsia KOOp/INHaT.

2. oTpakeHHe TPEYrobHUKA ¢ BepIIMHaMu B Toukax A(-1, 6), B(2, 4), C(-2, 0) 0OTHOCUTENBHO OCH
Y.

3amava 2. BeImoHUTE Ceayrolre MPOCTPAHCTBEHHBIE MPE0Opa30OBaHUS:

1. IBykpaTHOE C)KaTUe YEeThIPEeXyrolibHUKa ¢ BepmnHamu B Toukax A(1,1,0), B(1,3,0), C(3,0,0),
D(3,3,0) ¢ nomourpio obmero macmtabupoanus. Hailtu ¢uznueckne koopauHaThl NMpeoOpa3oBaHHOTO
gyeTelpexyroibHuka A*B*C*D*.

2. mepeHoc YeThIpexyrojibHuKa ¢ BepmmHamu B Toukax A(1,1,0), B(1,3,0), C(3,0,0), D(3,3,0) mo
ocu Y Ha 2 eAMHMUIIBI.

3agaua 3.
1. Paznoxute orpezok A(0, 0), B(-7, 3) B pacTp ¢ momoIisto anroputma bpeseraxema.
2. Paznoxwure orpe3ok A(0, 0), B(-5, -9) B pactp ¢ momomisto anroputma bpesenxema.

3agaua 4.
1. 3anosHUTE MHOTOYTOJIBHUK MTPOCTBIM aJITOPUTMOM C 3aTpaBKoOM. 3arpaBouHbIi iukcen (3,1).

3amaga 5.

1. Onpenenute BUAUMOCTh OTPe3KOB MpocThiM anroputmoM. Koopaunarer okna (0,0), (5,0),
(0,5),(5,5). KoopnuHatbl OTPE3KOB:

1. A(4,4), B(6,6).

2. A(4,6), B(1,7).

3.A(1,1), B(4,4).
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3amaua 6.

1. Onpenenuts BugumocTh rpaneii AHCB u BEFC mecturpannuka no anroputmy PobGeprca.
Koopaunars! Bepima mecturpanauka A(1,0,0), B(5,0,0), E(5,5,0), D(1,5,0), C(5,0,3), F(5,5,3), G(1,5,3),
H(1,0,3). Touka nabmonenus N(20, -3, 3).

2. Onpenenuth Buaumocth rpaHeit AHCB u ADGH mecturpannuka no anroputMmy PoGeprca.
Koopaunars! Bepima mecturpanauka A(1,0,0), B(5,0,0), E(5,5,0), D(1,5,0), C(5,0,3), F(5,5,3), G(1,5,3),
H(1,0,3). Touka mabmomenus N(-20, -3, 3).

14.1.4. Tembl OIPOCOB HA 3aHATHAX

Hcropus u mpeaMer KOMIbIOTEPHOH rpaduku, 001acTH MPUMEHEHHUs] KOMIBIOTEpHOU TpaduKw;
TEH/JEHUUHN TOCTPOCHUS COBPEMEHHBIX TIpaUuecKux CUCTeM: TIpaduyeckoe sApo, IPHIOKECHHUS,
WHCTPYMEHTAPHH Uil HAMCAHUs MPHIOKEHUH; KiacCuPUKaus U 0030p COBPEMEHHBIX TpapHuuecKux
CHCTEM; OCHOBHBIE (DYHKIIMOHAJIbHBIE BO3MOXKHOCTH COBPEMEHHBIX Ipa)UUeCcKUX CHCTEM.

BbazoBbie anropuTMbl pacTpoBOi rpaduKU: aJrOpUTMbI BBIBOJA HPSMOM JTMHUM; aJlTOPUTM BBIBOJA
OKPYXHOCTH; aJITOPUTM BBIBOJA 3JUIMIICA; CTUJIb JIUHUU, IEPO; CIOKHBIA U MPOCTONH KOHTYp, QJITOPUTMBI
00X0/1a KOHTYpa; CTWJIb 3allOJHEHUS, KUCTh, TEKCTYpa; aJrOPUTMBI OTCEUCHHUS OTPE3KOB, aJTOPHUTMBI
3aJIMBKU 00J1aCTH, 3aKPACKU MHOTOYTOJIbHHKA.

CucreMbl KOOpAMHAaThl M JABYMEpHblE IpeoOpa3oBaHusi (2D-rpaduxa): cucTeMbl KOOPIMHAT;
JBYMEpHbIE MpeoOpa3oBaHMs; JIBYMEpHbIe NpeoOpa3oBaHUs B OJHOPOAHBIX KOOPJMHATAaX; KOMIO3ULUSI
IBYMEPHBIX ITpeoOpa3oBanuii; appunHbIe IpeoOpa3oBaHMsL.

Mertonsl 1 anroputMsel TpexMepHoil rpaduku (3D-rpaduka): BUAbI FEOMETPUUECKUX MOJENEH UX
CBOMCTBa, TIapaMeTpHu3alus MOJEJICH; TEeOMETPUYECKHE OIEpaluyd HaJ MOJACISIMH; TpPEXMEpHBIE
peoOpa3oBaHus; TPEXMEPHbIE IPe0OpPa30BaHUs B OHOPOJHBIX KOOPAMHATAX; KOMIO3HULIUS TPEXMEPHBIX
npeoOpa3oBaHUil; NMPOEKIMH; KapKacHas BU3yalIHM3alMs; IOKa3 C YAaJEHHEM HEBUAMMBIX JIMHUN;
cocoObl  co3laHust  (HOTOPEaNMCTUUHBIX M300pakeHUl; 3aKkpallMBaHUE ITOBEPXHOCTEH: MOAEIH
OTpaKeHHS CBETA; BEIYMCIICHUE HOPMAJICH M YIJIOB OTPAKEHUS; anredpa BEKTOPOB.

14.1.5. Temnl pedeparoB
. Obnactu NpUMEHEHUs! KOMITbIOTEPHOM IpaduKu.
. Kimaccudukanust u 0630p coBpeMeHHBIX TpadUueCKUX CUCTEM.
. Opranmzanus auasnora B rpadMu4ecKux CUCTEMAX.
. Cranaaptsl B 001aCTH pa3pabOTKH TpaUUeCKUX CUCTEM.
. TexHn4eckue cpeacTBa KOMIbIOTEPHON TpaUKi: MOHUTOPBHI.
. TexHnueckue cpencTBa KOMIbIOTEPHOU rpaduku: rpaduueckue aJanTepsl.
. TexHn4eckue cpeacTBa KOMIBIOTEPHOH Ipa(UKU: MIOTTEPHI.
. TexHnueckue cpencTBa KOMIIbIOTEPHON IpaUKU: IPUHTEPHI.
. TexHn4eckue cpescTBa KOMIbIOTEPHON TpapUKH: CKaHEPHI.
10. I'padmyeckue nporeccopsl.
11. ®opmarsl xpaneHus rpadpudeckoil HHpopMaLUK.
12. [IporpamMmMHbIe cpeacTBa koMibloTepHo rpaduku: CorelDraw.
13. I[IporpammHbIe cpeacTBa koMnbroTepHOU rpaduxu: PhotoShop.
14. TIporpammHble CpeacTBa KOMIbIOTEpHOH rpadguku: 3DMax
CTyzeHT 1o COrIacoOBaHMIO C MPEMNoaBaTesieM MOXKET MPeIOKUTh CBOIO TeMy pedepara.

O 001N DN B W~

OcHoBHBIE TpeOOBAaHUS U METOAMYECKUE YKA3aHHUS IO BBINOJHEHHIO CAMOCTOSTENIBHON paldoThI,
MOATOTOBKE, odopmileHHIO U 3amuTe pedepara mpeacTtaBieHsl B mocoomn «Xabubynuna H. FO.,
Xabubynun [I.M1. KomnblotepHas rpaduka: yued. METoauy. TocoOue 1Mo BBHIIOIHEHHUIO JIAOOPATOPHBIX U
CaMOCTOSITENIbHBIX PadOT /I CTYICHTOB HampapiieHui moarotoBku 27.03.03 — «CucTeMHBIN aHaMW3 U
ynpasinenue», 15.03.04 — «Apromaru3anusi TEXHOJIOTMYECKHX MpoleccoB U mpousBoacts» / H. 1O.
Xabubynuna, J[.M. Xabubynun. — Tomck : Tomck. ToC. yH-T CHUCTEM yOp. U PaAHOIIEKTPOHHUKH, Kad.
KCVII, 2018. — 90c. — [Dnexrponnsiii pecypc]. — URL: http://new.kcup.tusur.ru/library/kompjuternaja-
grafika-ucheb-metodich-posobie-po-vypolneniju-laboratornyh-i-samostojatelnyh-r».

14.1.6. Tembl KOHTPOJIBHBIX Pa0OT
KonTponbehas pabora 2 no qucuuruinne «KomnbioTepHast rpaduka
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1. [Ipeobpa3oBanusi Ha IJIOCKOCTH C MOMOIIBIO OJHOPOAHBIX KOOpAUHAT. OOLINI BUA MaTpPHUIIBI
npeoOpa3oBaHusi, BIUSHUE KaXJOro 3JIEMEHTa Ha pe3yasrar mnpeoOpasoBanus. [IpeoOpazoBanue —
cMmenieHue (MepeHoc).

2. lpoexunu — KaOuneTHas.

3. AHanmuTHYeCKast MOJEIb

4. CTpyKTypbl JaHHBIX AJIS1 IPEICTaBJICHUS BEKTOPHOM MOJIMIOHAIBLHOM MOJENH: TPETUi crocod
IIPEACTABIICHNS] BEKTOPHOM ITOJIMTOHAJIBHON MOJEIH.

5. Anroputm «OTcedeHHUEe HENMIEBBIX TPaHE», HCIIOJIb3YIOIIM HOPMaJIK K TPaHsIM.

6. Anroputm Baphaka.

7. IlpocTas Mojenb ocBeuieH s ¢ 1aM0epToBbIM U (y3HBIM OTpaKEHUEM

KonTponbshas pabota 1 nmo qucuurmnne «KomnbioTepHast rpaduka

1. Hudposoro auddepeHnnanbsHOro aHanu3aTopa (0ObIYHBIN) 1711 TCHEPALIMH BEKTOPOB.

2. AnroputMm bpe3enxema sl TeHepaly BEKTOPOB

3. I'enepanust OKpykHOCTH - Anroput™m bpeszenxema

4. Onpenenenue NpUHAAIEKHOCTH MUKCEIIE MHOTOYTOJIbHUKY

5. IIpocToii anropuT™ 3aJIuBKH (PEKYPCUBHBIN aJITOPUTM)

6. AnropuTM 00X0/1a MTPOCTOTO 3aMKHYTOTO KOHTYpa

7. Anroput™ 00X0/1a CI0KHOTO 3aMKHYTOTO KOHTYpa

14.1.7. Tembl 1a60paTOPHBIX PadOT

[lepBbiii rpaduyeckuii npoekT. MarpuuHble onepamnmi.

Anroput™Mbl pacTpoBoil rpaduku. [loctpoeHne BeKTOPOB M OKpyxkHOcTel. OOXom M 3alluBKa
KoHTypa. OTceueHue OTpe3KOB

Anroputmbl  BekTopHOW  rpaduku: Iloctpoenne 2D wuzoOpaxkenuit. 2D addunHHBIC
npeoOpa3oBaHus. BeKTOpHO-ONMTOHANBHAS M aHAJTUTHYeCKass Mojaenn oObekra. IlpeoOpasoBanusi B
npoctpancTBe (3D-nipeoOpa3zoBanus)

Peanuctuunoe npencraBieHue TpexMmepHbIX cueH: [Ipoekuuu. YnaneHwe HEBUAMMBIX JIUHUM.
Beenenue B OpenGL

14.1.8. 3auér
3auer mpoBoauTCA B ycTHOM Qopme. Ha 3ader BbIgarOTCS BONPOCHL, AHAJIOTHYHBIC
IPECTaBICHHBIM BOIIPOCaM JJIsl cOOece0BaHMsL.
3aveTHas pabota oneHuBaercs B 10 6amos.

[Tpumep 3aueTHOrO OMIIETA
Teopernueckas yacTb - 3 6aIOB
1. Knaccugukanusi COBpeMEHHBIX TpapuueCcCKUX CUCTEM

IIpakTrueckas 4yacTb

3angava 1 (1 6ayna). BeimonmHuTe crienyromue AByMepHbIE IPeoOpa3oBaHus:

MIOBOPOT TPEYrojibHUKA ¢ BeplinHaMu B Toukax A(-1, 6), B(2, 4), C(-2, 0) na 90° oTHOCUTENBHO
HayaJia KOOp/IMHar.

3amava 2 (1 Gamta). BeimonHuTe cneayromue NpoCcTpaHCTBEHHBIE MPeoOpa3oBaHUs:

JIBYKpaTHOE C)KaThe YeThIpexyrojbHUKa ¢ BepmmmHamu B Toukax A(1,1,0), B(1,3,0), C(3,0,0),
D(3,3,0) ¢ momoursio obmiero macmtabupoBanus. Haiitu ¢usnueckne KoopauHaThl MPeoOpa30BaHHOTO
yeTelpexyroipHuka A*B*C*D*.

3amava 3 (1 Gamma).

Paznoxute orpezok A(0, 0), B(-7, 3) B pactp ¢ nomouisko anroputma bpezenxema.

3amava 4 (1 Gamra).

3anoIHUTE MHOTOYTOJIBHUK MTPOCTHIM AJITOPUTMOM C 3aTPaBKOM. 3aTpaBOYHBIN MHUKCENT

3amava 5 (1 Gamma).

Onpenenure BUIUMOCTb OTPE3KOB MpOCTHIM anroputMoM. Koopaunarer okna (0,0), (5,0),
(0,5),(5,5). KoopnuHathbl OTPE3KOB:

1. A(4,4), B(6,6).

2. A(4,6), B(1,7).

3. A(L,1), B(4,4).
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3amada 6 (2 Gamna).

Onpenenuty BunuMocth Tpanei AHCB u BEFC mecturpannmka mo amroputMmy PoGeprca.
Koopaunars! Bepmmn mecturpannnka A(1,0,0), B(5,0,0), E(5,5,0), D(1,5,0), C(5,0,3), F(5,5,3), G(1,5,3),
H(1,0,3). Touka nabmoaenus N(20, -3, 3).

14.1.9. MeTonnueckne peKoOMeHAAlNH

I. 3ameuanus:

1) 3amanue Ha KaXIyl0 CICAYIOIYIO JaOOpaTOpHYIO paboTy BBIAAIOTCS IMOCIE 3AIUTHI TEKYIIeH
1abopaToOpHOM pabOTHI;

2) npu BBIIOJHEHUH 1a0OpaTOpHON padOThl B HEYCTAHOBIIEHHBIM CPOK 3a KaKIYK HEIEINI0
IIPOCPOUYKU MAKCHMAaJIbHBIM Oajlll yMEHBIIIAETCS HA €ANHULLY.

[TpoBenenne 3auera sBIsETCS 00si3aTenbHBIM. He3aBuCHMMO OT HaOpaHHOW B ceMecTpe TeKyIen
CYyMMBI 0aJlIOB, 00sI3aTeIbHBIM YCIOBUEM IS JIOIYCKa K 3a4eTy SIBJISICTCS BHIOJIHEHHE CTYAEHTOM BCEX
HEOOXOIUMBIX M0 padodel mporpaMMe BHJIOB 3aHSATHI: BBIMOJIHEHHE KOHTPOJIBHBIX paldoT, 3aIIUTHl BCEX
J1a00paTOPHBIX PaboOT.

3adeTHast COCTABIAIONIAsl OAJUIBHOM OIIEHKH BXOIUT B UTOTOBYIO CyMMY OalsioB.

II. Meronuueckue peKOMEHJIAlMU IO OpraHU3aluu JIEKIMOHHOro 3aHsTusa "llpeseHtrauuu c
HCIOJIb30BaHUEM CJIAlIOB C 00CYXKA€HUEM (C 3asiBIEHHBIMU OIIMOKamMK)"

Ilenp: akTMBU3aLKsI BHUMAHUS CTYACHTOB M BOBJICYEHHE UX B IIPOLIECC YCBOCHMS 3HAHUU

3agauu:

- 3aMHTEPECOBATh CTYAEHTOB B IIPOLIECCE YCBOCHHUSI 3HAHUN,

- BOBJIEYb CTYJICHTOB B Ipolecc OOCYXJEHHUS MOTy4aeMbIX 3HAHUM JUIs MOMCKAa OObSIBICHHBIX
OImuooK,

- pa3BUTHE KOMMYHUKAaTUBHBIX HaBBIKOB (HABBIKOB OOLLIECHMS);

- CHATUE TICUXOJOTM4ECKO U (PU3NUECKOil Harpy3KH Ha 3aHATUU.

Tema nexkuun — «TpexmepHble npeoOpa3oBaHus B OJHOPOIAHBIX KOOpAMHATax (mpeoOpa3oBaHUsI B
IIPOCTPAHCTBE)»
KonuuecTBo miaHupyeMbIX OIMOOK — 7.

1. I[TonroroBuTenbHas padboTa, MPOBEACHHAS HA MPEIIIECTBYIOLICH JTEKIUN

1.1. CryneHTbI IPOUH(OPMHUPOBAHBI O LIEIHU U METOJMKE TPOBEIEHUS JIEKIMH, 00 UX 3a/1a4ax.

1.2. OObsIBIIEHBI TEMA JIEKIIUY U IPUMEPHOE KOJIMYECTBO 3aIJIAHUPOBAHHBIX OIIMOOK.

1.3. JIo CTyneHTOB J[0BelleH MepedyeHb BOMPOCOB, KOTOpPblE MM HEOOXOAWMO MOBTOPHUTH JUIS
3¢ deKTUBHOTO y4yacTus B paboTe:

a) [IpeoOpazoBanue MIOCKUX QUTYP.

6) IToHsATHE «OAHOPOIHBIE KOOPAUHATHI.

B) JIByMepHBbIe ITpeoOpa3oBaHusi B OJHOPOJHBIX KOOPAUHATAX.

r) MarpuyHoe U BEKTOPHOE YMHOXKEHHE.

1.4. JIns moAroTOBKH K JIGKITUM PEKOMEHI0BaHa JInTeparypa:

a) Ilopes, B. KommbiorepHas rpaduka: Yuebnoe mocobue / B. H. Ilopes. - CII6.: BXB-
[TerepOypr, 2005. - 428[4] c. (60 3k3.)

0) [pe3enTaruu JeKIMii, pa3MelleHHbIC Ha caiite kadenps: http://new.kcup.tusur.ru/library

B) JliokmmH, b. A. KommbrorepHas rpaduka [DnexkTpoHHBINA pecype]| : yuebHoe mocodue / b. A.
JlroxmmH ; ToMCKMii TOCY1apCTBEHHBIN YHUBEPCUTET CUCTEM YIPABICHUS U paanouieKTpoHuKu (Tomck).
- DJeKTpPOH. TEKCTOBbIe JaH. - Tomck : [06. wu.], 2012. - on-line, 127 c¢. — URL:
http://edu.tusur.ru/training/publications/1864

2. XapaKTepuCcTUKa JIEKIIMOHHOIO MaTepuaia

Jlexuust mpoOBOAMTCS € HKCIONB30BAHMEM MYJIBTUMEAUNHON Ipe3eHTauuu. Marepuan JeKuuu
paszerieH Ha TPU pasjena:

Hazpanue pasznena KonnuecTBo miaaHupyeMbIX OMIMOOK

OnHOpOAHBIE KOOPAMHATEI B TPEXMEPHOM IPOCTPAHCTBE 2

[Tpocreiininie TpexMepHble IpeodpazoBaHus 3
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Komno3unust TpexMepHbIX npeodpa3oBaHuii 2

THIIBI BBOOUMBIX OIIMOOK

- MaTeMaTMYecKue — Kak Obl CIydailHble OIMMOKM B MaTeMaTHYECKHX COOTHOIICHUSX M
BBIPAXKEHUSIX.

- IOTUYECKHUE — ONIMOKHU B JIOTUYECKHUX BBHIBOIAX U YMO3AKITIOUCHHSIX.

3. Pa®ora Ha nexmuu

3.1. OpraHu3alnMOHHBIA 3Tall — B CBSI3U C TEM, YTO MPOBOJMTCS TOTOYHAS JICKIHUS, CTYICHTBI
paszeneHbl Ha TPyHmbel MO0 6-9 4YenoBeK, 3aHSBIINE MECTa B ayAHTOPUM TaK, YTOOBI OOECIICYUTH
BO3MOXXKHOCTh OOCYXKICHHUSI Marepuana B KaXAOH U3 rpynn. VM mpemyioKeHo OIpenenuTb, KTo Oyaer
Urparh polib CIIUKEPOB, OPTraHU3YIOIIUX OOCYXICHUE MPOCIYIIAHHOTO MaTepuayia M IMPEICTaBISIONIMX
pe3ynbTaThl 00CYKIACHHS Ha dTare pedUIeKCHU.

3.2. OCHOBHO#1 3Tan — MaTepuall JCKIUH MPEICTaBICH B BHJIEC TpeX OJOKOB, MOCIE KaXKIOro U3
KOTOPBIX CTYIEHTaM Ipe/yIaraeTcsi o 5 MUHYT BPEMEHHU Ui ero oOCYKAeHUs U moucka ommobok. [Ipu
3TOM UM IPEIOCTABISIETCS BO3MOXKHOCTh MHOTOKPATHOTO TIPOCMOTPA CJIAaiI0B MPE3CHTAIlMH B Mpe/eiax
JTAHHOTO OJI0Ka.

3.3. Dran peduekcuu

[TponomKNUTENBHOCTD JAHHOIO 3Tana — OKOJIO 8 MUHYT. 3a 3TO BpeMsI NPEICTABUTENH (CIIUKEPHI)
MaJIbIX TPYIII JOKJIAJBIBAIOT O pe3yNbTarax Moucka omuook. [locie BBICTYIUICHHH CIIUKEPOB CTYIEHTaM
JEMOHCTPHUPYIOTCSI CJIal/Ibl C YKa3aHUEM BBEJICHHBIX OIIMOOK, U IaeTCsl OLICHKA aKTHBHOCTH UX PabOTHI B
XOJIC 3aHSTHSI.

14.2. TpeGoBaHusI K OLIEHOYHBIM MAaTepUAJIaM ISl JTUI[ C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJH/I0B
Hnst ynui ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSIMH  37I0POBbS. U HMHBAJIUJIOB TPEAYCMOTPEHBI
JIOTIOJIHUTENbHBIE OLIEHOYHBIE MaTepHallbl, IepeueHb KOTOPBIX yKa3aH B Tabnuie 14.
Tabnumna 14 — JlonomHuTEIbHBIE MaTepuasbl OLICHUBAHUS JIJISl JIUI] C OFPAaHUYEHHBIMU BO3MOXHOCTSIMHU
3I0POBbS M HHBAJIUIOB

Kareropun Buibl 10NOMHUATENBHBIX OLEHOUHBIX @DopMBI KOHTPOJIS U OLIEHKU
00y4aroIuxcs MarepuasoB pe3yabTaToB 00yUEHUs

TecTbl, MMCbMEHHBIE CAMOCTOSTENbHbBIE
paboThI, BOTIPOCHI K 3a4€Ty,
KOHTPOJIbHBIE Pa0OThI

C HapymeHusaMHu
cryxa

[MpenmytecTBEHHO MUCHMEHHAs
pOBepKa

C napymenusimu | CobecenoBaHue 1Mo BOIpocaMm K 3a4eTy, [IpeuMyInecTBeHHO yCTHas MpoOBEpKa

3peHus OIPOC M0 TEPMUHAM (MHIUBHIyaIbHO)
C HapylmeHusaMu Perenue qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThl, MUCbMEHHbIE  [IpenMyInecTBEHHO AUCTaHIIMOHHBIMU
JIBUTATEIBHOTO CaMOCTOSITENIbHbIE pabOThI, BOIIPOCHI K METOAAMHU
anmapara 3a4eTy
C orpannueHussMu o  TecThl, MUCEMEHHBIE CAMOCTOSTENIbHbBIE [IpenmyiiecTBEHHO IPOBEPKa
o01IeMeTUIIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOZaMH UCXOJI U3 COCTOSTHUS
MIOKa3aHUsIM KOHTpPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl ~ 00Y4YaloIIerocs Ha MOMEHT IPOBEPKU

14.3. Meroguyeckne peKOMEHAAUMH 110 OLEHOYHbIM MaTepHaIaM JJIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbSI U HHBAJIU/I0B
Jig i ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbSl M HMHBAJIMJOB IIPEyCMaTpUBAETCS
nocTymnHast popma Mpe1oCTaBIeHUs 3a/laHui OLIEHOYHBIX CPEICTB, & UMEHHO:
— B IleyaTHoM (opme;
- B Iie4aTHOU (hopMe ¢ YBEIMUYSHHBIM HIPUPTOM;
- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;
- METO/IOM YTEHUSI aCCUCTEHTOM 3aJIaHUS BCIIYX;
— IPEA0CTaBICHUE 3aJJaHMsI C UCIIOJIb30BaHUEM CYpJOIIEPEBO/IA.
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JluaMm ¢ OrpaHWYEHHBIMH BO3MOKHOCTSIMH 3/I0pOBbsI M MHBAJHaM yBEJIHMYMBACTCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. /[l Takux OOydYaromuxcst MpeaycMaTpHBaeTCs
noctymnHas popMa mpeocTaBIeHHsI OTBETOB Ha 33/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oueHUBaHHUS pE3YAbTaTOB OOYYEHHUS JIMI] C OrPAHWYCHHBIMH BO3MOXKHOCTSMHU
37I0POBbSl M MHBAJIMJIOB 10 TUCHUIUIMHE MPEIyCMaTpPHBAET MpeIOCTaBIeHne WHpopMaruu B (opmax,
alalTHPOBAHHBIX K OTPAHUYCHUSAM UX 370POBbS M BOCIPUATHS UH(OPMALIUN:

JIJ1s1 IMI ¢ HAPYUIEHUSIMH 3PeHUst:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

— B IIe4aTHOW (hopMe YBETMUEHHBIM IIPH(PTOM.

JI1s1 1M1 ¢ HAPYLIEHUsIMM CJIyXa:

- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOM (hopme.

JI1s1 IMI ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmapara:

- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOM (hopme.

[lpr HEOOXOMUMOCTH JUISl JIMII C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3II0POBbSI U HHBAJIHJIOB
IpoIielypa OIICHUBAHUS PE3YIBTaTOB 00yYSHHS MOYKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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