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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

Llenpr0 M3yYeHUs AUCHUIUIMHBI SIBISIETCS TOJMYyYEHHE MPEICTABICHUS O COBPEMEHHBIX YCTPOMCTBaXx,
cpeicTBaXx M MeTojax  (MaTeMaTHYECKHX, ANTOPUTMHYECKHUX, MPOTPAMMHBIX, TEXHUYCCKHUX)
KOMITBIOTEDHOH Tpaduku, crmocodax ee¢ NpOrpaMMHPOBaHWs, a TakKe METOJaX TOBBIIICHUS
PEATMCTHYHOCTH  M300paxkeHusi, (GOPMHPYEeMOTO0 Ha IUIOCKOCTH DJKpaHa, TOJyYeHHWE HaBBIKOB
MPOSKTUPOBAHUS TpaPUUECKUX UHTEP(EHCOB, CUCTEM M TEXHOJIOTUH M HUCIIOJIb30BAaHUE UX B CHCTEMax U
3amauyax ACY 1 poOOTOTEXHUKH.

3amauamMu yaeOHON TUCITUTUINHBI SBIISTIOTCS:

M3yuenue:

— MPHUHIIMIIOB, METOJOB M CPEACTB (OopMalIM3alMy, aJTOPUTMHU3AIMN U pealu3anui TpadudecKux
MoJieNnel; KiaccupuKaluu CHocoO00B KOMIBIOTEPHOTO NPEACTAaBIEHUS TpaduiecKux OOBEKTOB U
orepaluii; JTOCTOMHCTB U HEIOCTATKOB PA3JIMYHBIX CIIOCOOOB MPEICTABICHUS MOJEIIEH;

— IPUEMOB, METOJIOB (popManu3aluy rpaguueckux 0ObEeKTOB, ONepaluil HaJl HUMH;

— CIIOCO0OB TpeCTaBICHUs Tpaguueckoil HHPOPMAIMK U METOA0B MaHUITYJIMPOBaHUS (TIpeoOpa3oBaHus)
00BEKTaMH U UX CBOMCTBAMH;

— ApXUTEKTYPbI, COCTaBa, CBONCTB Ipa)MuECKUX CHCTEM.

@opMUpPOBaHUE YMEHHM:

— cocTaBJIeHUs TpaUIecKoi MosienH;

— Ipe/ICTaBlIeHUs onepanuii HaJl TpaduuecKoi MOJIENIBIO B aITOPUTMHUUECKOM H MaTEMaTHYECKOM BH/IE;

— ONEpPUPOBAHMS FTIEMEHTAaMU rpapuuecKoil MoIemH;

— IPOBEICHNUS pa3paboTKU rpaduueckoro uHTepdeiica;

— JIEMOHCTpAIH TEOPETUUECKUX OCHOBAHUN MOJIEIIH.

®opMHpOBaHNE HABBIKOB:

— MCIIOJIb30BAHUS TEXHOJIOTHH reomeTpudeckoro 2D u 3D moaenupoBanus;

— MCTIOTH30BAHUS METOIOB MaHUITYJTUPOBAaHUS rpaduueckoit nHopmalmei;

— MCTIOJIH30BAHUS METOIOB pa3paboTKu rpaduueckux HHTEP(ENCOB U CUCTEM.

1.2. U3yyaemble 00beKTbHI N CHUIIINHbBI

— MaTeMaTUYeCKUH U aITOPUTMHUYECKHH anmmapaT MaHUIYJIMPOBaHUS rpadudeckoi HHpOpMaIe;

— GopMBI ITpeacTaBiIeHus rpahuIeckux 00BbEKTOB B KOMIIBIOTEPE;

— METO/IbI TIOBBIIIICHUS] PEATMCTUYHOCTH IPEACTaBICHHs H300paXKeHNs Ha INIOCKOCTH;

— COBPEMEHHBIE TEXHOJIOTUU I'paUuecKoro OTPAXKEHUs MyJIbTUMEIUIHON MH(pOpPMalUK U MOCTPOSHUS
nHTEep(EncoB;

— TEXHUYECKHE U BUPTYyalIbHbIE yCTPONCTBA BBOa-BbIBOJA rpaduuecKoi HHPOpMAIIHH.

1.3. Bxoanblie TpeGOBaHUA

|He MIPeTyCMOTPEHBI

2. [lnanupyembie pe3yJbTAThI 00yUYeHHS MO JUCHUILIIINHE

WNHpukatop nocTmxeHus
KOMIIETEHLIUH, C KOTOPBIM Cpencrtia
COOTHECEHBI IJIAHUPYEMbIE OLICHKHU

pe3yibTaThl 00y4eHUs

[Tmanupyemsbie pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Munexc

Kommerenmnus
WHIUKATOPa




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM CpenctBa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00yUeHUs
[1K-2.5 NA-111K-2.5 |3naetr npuHIUIIBL U 3HaeT MpUHIUN pabOTHI, Jluddepenuup
METOJIMKH pacdera TEXHUYECKHE OBaHHBIH 3a9eT
OCHOBHBIX XapaKTEPUCTHK  [XapaKTEPUCTHUKU M METOJIUKU
9JIEMEHTOB TMOKHX pacuera OCHOBHBIX
[POU3BOJICTBEHHBIX CUCTEM [XapaKTEPUCTUK HJIEMEHTOB
IpU NOMOIIU CPEACTB rMOKHMX MPOU3BOJICTBEHHBIX
KOMITBIOTEpHOU TpaduKu U |cCUCTEM.
[IPOEKTUPOBAHUS.
[1K-2.5 NJI-211K-2.5 |YmeeT pa3pabaThiBaTh YMeeT pa3zpabaTbiBaTh 3ammura
TEXHUYECKUE MPOEKTHI C TEXHUYECKUE MPOEKTHI C mabopaTopHO
UCIOJIb30BAaHUEM CPEJICTB  [UCIOJIb30BAHUEM CPEJICTB paboTHI
KOMITBIOTEPHOM IrpaMKi U [aABTOMATU3AINU
MPOEKTUPOBAHUS U MPOEKTUPOBAHUS U
NIEPEIOBOTO OIIBITA MepeI0BOTO OTbITA
pa3paboTKu pa3paboTKu
KOHKYPEHTOCTIOCOOHBIX KOHKYPEHTOCTIOCOOHBIX
W3J1eIHiA; 0POPMIIATH W3N1euid; 0pOpMIIATh
rpaduuecKue MaTepraabl  [TEXHUYECKYIO
IPU NOJrOTOBKE JTOKYMEHTALHIO.
TEXHUYECKOU
TTOKYMEHTAITHH.
[1K-2.5 WN/-311K-2.5 |Bnageet HaBbIKaMu Biianeer HaBbIKaMu Jluddepenuup

pa3paboTKu
MPUHIIAITHATBHBIX CXEM
2JIEMEHTOB THOKHX
MPOU3BOJICTBEHHBIX CHCTEM
C MCIIOJIb30BAHUEM CPEICTB
KOMITBIOTEPHOH rpaduKu 1
MMPOEKTUPOBAHUS; CO3IaHuUS
rpaUIecKuX MaTepruaoB B
paMKax MOATOTOBKH
MOSICHUTEIHHOM 3aMiCKU
TEXHUYIECKOTO MPOEKTa
rHOKHMX TIPOM3BOJICTBEHHBIX
CHUCTEM.

pa3paboTKu
MPUHIIAITHATBHBIX CXEM
JIEMEHTOB THOKHX
MMPON3BOJCTBEHHBIX CHCTEM;
[MOSICHUTENILHOM 3aIIUCKH
TEXHUYECKOTO MPOSKTa
THOKHUX TIPOU3BOJICTBEHHBIX
CHCTEM.

OBaHHBII 324YET




3. O0bem u BUABI Y4eOHOI1 padoThI

Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
3

1. IlpoBenenne y4eOHbBIX 3aHATHH (BKIIIOUAs IPOBEIE- 58 58
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:

- nexnmu (JI) 18 18

- naboparopusie padoTsl (JIP) 38 38

- MPaKTUYECKUE 3aHATHUS, CEMHUHAPHI U (MJIH) ApYTHE
BUJIBI 3aHATHH cemuHapckoro Tuna (113)

- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 2 2

- KOHTPOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 86 86
2. IlpoMexyTOYHAsl aTTECTALUS

DK3aMeH

JlnpbepeHmpoBaHHbIN 3a4eT 9 9

3auer

Kypcosoii npoext (KII)

Kypcosas pa6ora (KP)
O01mas Tpy10eMKOCTb JUCIUTUTHHBI 144 144

4. Conepxxanue IMCUUNIMHBI
Ob6bem
O0beM ayTUTOPHBIX BHEAYyIUTOPHBIX
HammenoBaHue pasenoB TUCIUIUIMHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTuil 10 BHIAM
coJleps)KaHuEM B qacax
1 | gp | m3 CPC
3-if cemecTp

Beenenue 1 0 0 0

(OCHOBHbIE NIOHATHSA, TEPMUHBI U onpeaenenus. [Ipeamer
Kypca, LeJd 1 3a1a4u JucuuIinabl. O0nactu
MPUMEHEHUS! KOMIIBIOTEPHOH rpaduku.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

OCHOBHBIE NIOHATHSI, TEPMUHBI U onpeneneHusd. [Ipeamer
Kypca, LIeJIU U 3a7jau JucuuIuinHbl. O6sactu
PUMEHEHUS] KOMIIBIOTEPHOI rpaduku

2

4

0

6

MaTteMaTu4yecKuil annapar JByXMEPHOH U TPEXMEPHOH
KOMIBbIOTEpHOM rpaduku. CucTeMbl KOOPAUHAT.
OpaHOpoaHAas cucTeMa KoopauHat. MatpudHoe
peacTaBlIeHue B pOopMe OHOPOAHBIX KOOPAUHAT.
CnocoOsI peacTaBieHus rpadpuueckoil HHPOpMaIu B
kommbioTepe. [lonsatue apPpuHHBIX TpeodpazoBaHMIA.
OCHOBHBIE CHCTEMBI KOOPAMHAT (MUPOBasl, BUIOBAs,
DKpaHHas), CII0COOBI IPe0Opa3oBaHMs, aIPECHOCTD.
OcHOBHBIE rpaduyecKue onepannu (CMEeHus,
MacIITaOMpPOBaHMsI, BpAILlEHUs, IPOECLUPOBAHUS,
3epKaIMpOBaHUs), UX 0000IIEHUs B paMKax ap(PUHHBIX
npeoOpazoBanuii. 2D u 3D mMonennpoBaHue B paMKax
rpaduueckux cucteM. IIpoGieMbl reoMeTpUIecKoro
MOJIEITMPOBAHUS; BUJIbI TEOMETPUYECKUX MOJIENIEN UX
CBOICTBA, TEOMETPUIECKHE OTIEPAIIH HaJl MOICIISIMHU.

[IpoenmpoBanue

[IpoGiiema n300pa>keHUs] TPEXMEPHOTO IPOCTPAHCTBA Ha
IIByXMEpHOH 1uiockocTu. Kiaccuueckue u crieinainbHble
MpOEKLUH (MapajuieNnbHas, HeHTpaabHasl,
cTepeorpaduueckas, IpoeLUMPOBaHUE Ha MIIOCKOCTb,
chepy, munuHap). Knaccupukanus orpakeHul 1
npeoOpa3oBaHuil. MaTeMaTHUECKUE CIIOCOOBI
MCUWCIICHUS NpoeKnui. M3omeTpudeckas,
TUMeTpUIecKasi, TpuMeTpudeckas mpoeKiun. CBsi3b
MPOSIUPOBAHMS U CUCTEM KOOPAMHAT B IPOTpamMmax
KOMIBIOTEPHOM rpaduku. 3amaua HaX0XKIEHUS TOUEK
CX0Jla U CJIEJOB TOYEK CXOJIa.

[IpeoOpazoBanus rpaguaeckux 0ObEKTOB

Tunbel npeoOpa3oBanmii rpadudeckor HHPOPMAIIHH.
Baxueitmme Gpopmyisl mpeodpa3oBaHUi U HAXOXKICHUS
MapaMeTPOB OCHOBHBIX T€OMETPHUECKUX OOBEKTOB
(JTMHMS, IIOCKOCTH, KpUBasi, OKHO). DOpMYJIIbI BIUSHHUS,
(hazupoBaHus, CMENICHUS N300paKeHUH 00BEKTOB.
Mopdounr. [IpeobpazoBanusx rpadpuueckux 0ObEKTOB B
MPOCTPAHCTBAX PA3IUYHOCTH MEPHOCTHU U Pa3IMyHON
KpuBU3HBL. [oHsTHE TOMONOrNU 0OBEKTA.

[ToBbIlIIeHNE PEATUCTUYHOCTH CHHTE3UPYEMBIX
KOMIIBIOTEPHBIX N300paskeHui

MaTemaTndecKkHii anmnapar AJs CriakUBaHUs JIOMaHbIX
TMHUN ¥ TOBEPXHOCTEH (CIITaliH IBYXMEpHBIH, CIUTaitH
TpexXMepHbIi, B-crutaiinel, KyOnueckass MHTEPIOIIAIIHS,
METOJI CTJTaXKUBaHUS MoBepxHocTel KyHca).

Crioco0Obl pe/ICTaBIeHUS M XpaHeHUs rpauueckoit




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

T/TTJA’\(\‘I’\T\/[QTTT/TTI

Cri0cOOBI PEICTABJICHHS X XPAHEHHS IPadHuecKoil
nHpopmarn. [Tapamerpuszanus moneneit. @opmartsl
rpaduyeckoit uHpopmarmu. Criocoos! HopMUpOBaHUS
uHTep¢eiica rpaguueckux cuctem. [IpuHIUITBL
MOCTPOCHUS “OTKPBITHIX” TPpaUUECKUX CUCTEM.

TexHudyeckre OCHOBBI KOMITBIOTEPHOM rpapuKu

16

TexHuueckue cpesicTBa KOMIbIOTEPHOU Tpad Ky,
¢bu3nUecKue MPUHIHITBI 0TOOpayKeHHs TpaduuecKoi
MH(OPMAIIH HAa COBPEMEHHBIX TEXHUYECKUX
yCTpOHCTBax (MOHUTOD, Tpadudeckuii ananrtep,
[UIOTTEPBI, IPUHTEPHI, FpaUUIeCcKue MPOIECCOPHI,
CKaHep, AUTruTai3ep, BUPTYaJbHBIN 1IIEM, IIOTTE,
MPUHTEP, MBIIIb, HKOUCTHK, aKyCTUYECKHE, KOHTAKTHBIE,
yJIbTPa3ByKOBBIE JaTUUKH, touch-manenb,
BUeoannaparypa). CiocoObl OpraHu3aluy pecypcos,
HEOOXOAUMBIX Ul KOMIIBIOTEPHOU rpaduku
(BpeMeHHBIX U aMATH). PacueT pecypcoB U CBA3b UX C
Ka4eCTBOM M300paXECHUs, B TOM YHCIIE U
nmuHammaeckoro. Hanbonee ymorpebsembre
COBpPEMEHHBIE alapaTHbIE PELICHUs] B KOMIIBIOTEPHOMH
rpa¢uke (IIKMHBL, TUIaTHl BBOJA-BBIBOA, IIU(PO-
aHaJIOrOBBIE MIPE0Opa30BaTeNHU, TPAKT IPeoOpa3oBaHUs
curHasa rpaduaeckoro n300pakeHusl ), MOHSITHE
KOHBEHEpOB BBOJIAa M BbIBO/IAa IpauuecKoi
MH(OPMAINH, annapaTHas peaan3anus rpahuaeckux
¢bynknuii. [TpuHIUITE TOCTPOCHUS “OTKPHITHIX
rpaduueckux cucteM. TeHIeHIINHN TOCTPOCHHUS
COBPEMEHHBIX I'pa)uUECKUX CUCTEM: IpadruecKoe spo,
MPUIIOKEHUS], HHCTPYMEHTAPHUH [T HAaTUCaHUS
MPUIIOKEHUI; CTaHAApTHI B 00J1aCTH pa3paboTKu
rpagudeckux cucreM. OCHOBHBIE (DYHKIIMOHATbHbBIE
BO3MOKHOCTH COBPEMEHHBIX TPaQUUECKUX CUCTEM;
OpraHu3alys Auanora B rpauyeckux cucreMax;
MOHATHE 0 TpaduaeckoM uHTEpdeiice; pazpaboTka
rpaduueckux HHTEpdeicoB; KIaccupuranus 1 0030p
COBPEMEHHBIX I'pa)MueCKUX CHUCTEM.

AnnpokcuManys HeNpepbIBHOIO IPOCTPAHCTBA B
IUCKPETHOMN peaIn3alun

ATTIPOKCHMAIMH HETPEPBIBHOTO MPOCTPAHCTBA B
TVICKPETHOM pean3anny, CocoOb! PEeICTaBICHHS
(meronbl bpezenxama, ®noitna-CreitnOepra). CBs3b
KadecTBa M300pakeHHs C ITapaMeTpaMH METOIOB.

MeTOo/IbI TOBBIIICHUST PEATUCTUYHOCTH H300PaKEHHS

Crioco0bl co3ianust GOTOPEaTMCTUIECKIX
n300paxeHnil. @pakTalbHble METO/IbI TIOBBIIIECHHUS
peanrcTUIHOCTH n300pakenus. Ilonstue gppakraina.
MeTtozb! ppakTanbHOM reoMeTpru A1l GOPMUPOBAHUS
nangmadTa U pacTUTENFHOCTH (Ha mpuMmepax). [Ipumep
PEKYPCHUBHOTO aJIrOpUTMa (hopMUpoBaHUs




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX
3aHSTHI 10 BHIAM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI JIP I13

CPC

dpakrana.

OT06pa)KeHI/Ie IMPOCTPAaHCTBA HA IIJIOCKOCTU

[loHsATHE pa3MEPHOCTU IPOCTPAHCTBA U TOIOJIOTHH
¢buryp, ux xapakrepructuk. CBOHCTBa MPOCTPAHCTBA.
Tumbsl 1300pakeHUi Ha TUIOCKOCTH (PUCYHOK, YEPTEK,
cxema). [IpeacraBnenne o Bumax reoMeTpuil 1
MpoeKnui, knaccupukanus. CBsI3b HCKaXKEHUH U
TOYHOCTH N300pa’keHuUs MPOCTPAHCTBA HA TUNIOCKOCTH
(mpsimasi mepcreKTUBa, aKCOHOMETpHs, OOpaTHas
nepcrekTrBa). [IpuurHa BOSHUKHOBEHHUS U POJIb
WJUTFO3UI [Tl BOCTIPUATHUS IPOCTPAHCTBA HA SKPaHe
KOMITBEOTEDA.

MeToap! yiadeH!s] HeBUANMBIX JIMHUMA

Krnaccudukanus anropuTMHYECKIX METOJIOB Y IJICHHS
HEBUIUMBIX JIUHUH. AJITOPUTMBI BU3yaTH3alluH:
OTCCUCHUA, Pa3BCPTKU, YAAJICHUA HEBUAUMBIX JIMHUHN 1
MOBEPXHOCTEMH, 3akpacku. Meroasl z-0ydepa,
MUIaBAIOIIET0 TOPU3OHTA, «XYJ0XKHUKa». CpaBHUTEIbHAS
XaPaAKTCPUCTHUKA METOJ0B YAAJICHUA HCBUINMBbIX JIMHUH.
Pecypcbl, HEOOXOIMMBIE METOAY YAAJICHUST HEBHIMMBIX
TTHUN.

Mopenu [BeTa U CBeTa

Benenue B pU3MOIOTHIO BOCIIPUSTHS CBETA H 1[BETA.
[ToHsiTHE 0 XapaKTEPUCTUKAX CBETOBOTO MOTOKA.
[TonsiTHE 00 OTpaXXEHUH U IPO3PAYHOCTH. THIIBI
oTpaxkenuit (muddysHoe, 3epkanbHOE). 3akoH JlambepTa,
dhopmyna donra. Meroast @onra u ['ypo ajs
CIITKMBAaHMSI OCBEIIEHHOCTH MOBepXHOCTEH. OCHOBHBIC
nBetoBble cucteMbl RGB 1 CMYK. Knaccudukarus
[BETOBBIX CHCTEM, UCIIOJIb3YEMbIX B TEXHUKE.
OnepupoBaHUe IIBETOM, alireOpa CMEIICHHUS I[BETOB.
[Inarpamma MKO. Beruucnenune teneil. Hanecenue

daxTyp.

3aKIIOUYeHUE

MeTobl peaiar3aliy aaropuTMOB KOMITBIOTEPHON
rpaduku. Knaccudukanus u 0030p COBpEMEHHBIX
rpagudeckux cucreM. [IpuMeneHre KOMIbIOTEPHON
rpadpuku B ACONY u pobororexnnke. OCHOBHBIC
(bYHKIIMOHATBHBIE BO3MOKHOCTH COBPEMEHHBIX
rpadudeckux cucreM. [lepcrekTuBbI pa3BUTHS 1
MCTIOJIb30BaHMSI CPEICTB TEOMETPHUIECKOTO
MopaenupoBanus B ACONY u poOoTOTEXHUKE.

UTOI'O no 3-my cemectpy

18 38 0

86

NTOI'O no nucruiuinee

18 38

86




Tematnka MpUMEPHBIX JTa00PATOPHBIX padbOT

HanMeHoBaHue TeMbl J1a00pPaTOPHOIl padoThI

1 [(IlonsiTue o BeIBOAE rpaduyeckoil mHGopMaIK U rpaduueckoM HHTepdeiice.

2 |[locTtpoeHHe BEKTOPHBIX GHUTYp U 0A30BBIX ONEpannii MAaHUITYIUPOBAHHS UMH.

3 [llocTpoeHue akTUBHOTO rpaduueckoro uHTepdeiica.

4  |[loctpoeHue JINCTOBOW TpaguuecKoil CUCTEMBI U aHUMAIH 00BEKTOB.

5  [lloctpoenue rpadpuyecKix NOBEPXHOCTEN (HYHKIMM IBYX NEpPEMEHHBIX.

[TocTpoenne 00bEKTOB METOAAMHU (PpaKTaTLHON T€OMETPHUH.

[locTpoeHue 1 MaHUIYJTUPOBaHUE KApPKACHOM TpeXMepHOIl PUrypoii.

8  |MaHumyJSIMH OCBEIIEHUEM Ha TpeXMepHOM (urype.

9 [lloaroroBka rpauyecKux MaTepUaNoB CPEACTBAMH COBPEMEHHBIX IPaUUECKUX PEIaKTOPOB U
aHMMAaTOPOB.

10  |TexHonorus ynpaBieHHUS JByXMEPHBIMH 00bEKTaMU B COBPEMEHHBIX I'pa)UIeCKUX CHCTEMaX.

11 |Texunomnorusi pa3pabOTKU TPEXMEPHBIX OOBEKTOB U CIIEH B COBPEMEHHBIX I'PaQUUECKIX CUCTEMaX.

12 Texnonorus YHpaBJICHUA TPEXMEPHBIMU 00BbEKTaMH B COBPCMCHHBIX rpa(bnqecxnx CHCTCMax.

13 |Texuomnorus pa3paOOTKN HHTEPAKTUBHBIX OTKPBITHIX IPApHUECKUX CHCTEM.

5. OpraHn3aun0HHO-nez[ar0rnqecxne yciaoBus

5.1. O6pa3oBaTre/ibHbIE TEXHOJIOTHH, HCHIOJIb3YyeMble 1J151 (OpMHUPOBAHUSA
KOMIIeTeHIIuH

[IpoBeneHue AEKIMOHHBIX 3aHATHHA MO JUCLMIJIMHE OCHOBBIBAETCS HAa aKTMBHOM METOZE OOydeHus,
[IpY KOTOPOM y4YalllMecs He MAacCHUBHBIC CIIyIIATENM, a AKTUBHBIE YYAaCTHUKHU 3aHATHS, OTBEYAIOLIME Ha
BONPOCH! IpenoaaBarens. Bonpocsl mpenoaaBaTesns HalEIEeHbl HA aKTUBU3ALUIO NPOLIECCOB YCBOEHUS
MaTepuana, a TaKXKe Ha pa3BUTHE JIOTMYeCKoro MbinuieHus. IIpernonasarens 3apaHee HaMedaeT CIUCOK
BOIPOCOB, CTUMYJIHPYIOIIUX aCCOLUATHUBHOE MBIIUICHUE U YCTAHOBIICHUE CBS3€H C paHee OCBOCHHBIM
MaTEpUAJIOM.

IIpoBenenune 1a0OpaTOPHBIX 3aHATUII OCHOBBIBAETCS HAa HMHTEPAKTUBHOM METOJE OOYydeHUs, NpH
KOTOPOM 00y4Yaromuecs: B3aMMOIEHCTBYIOT HE TOJIBKO € MpenoaaBaresieM, HO U Apyr ¢ Apyrom. [Ipu atom
TOMUHUPYET aKTHBHOCTh Yy4YalllUXCsl B Ipolecce oOydeHus. MecTo mpenojaBaTeliss B MHTEPAKTUBHBIX
3aHATUAX CBOAMTCS K HAIIPABIICHUIO IEATEIBHOCTH 00yYaloMuUXcs Ha TOCTHKEHHUE LieIeH 3aHATHS.

[Tpu npoBeneHNM yueOHBIX 3aHATUH HCIIONB3YIOTCS HHTEPAKTUBHBIC JIEKIIUH, TPYTIIIOBBIE TUCKYCCHUH,
POJIEBBIE UTPBI, TPEHUHTU U AHAJIN3 CUTyallMi 1 UMUTALMOHHBIX MOJIEIIEH.




5.2. MeTtognueckue yKazaHus AJisl 00yYAOUMXCH M0 U3YYCHUI0 TUCIUTTHHBI

[Ipy wu3yyeHMM  JUCUMIUIMHBI  OOyYaloOIIMMCA  LEJIEeCOOOpa3sHO  BBINOJHATH  CIEAYIOIUE
PEKOMEHJALINH:

1. N3yuyenue y4eOHOMN TUCHUIUIMHBI JIOJKHO BECTUCH CUCTEMATUYECKH.

2. Tlocme w3yueHHs Kakoro-nmubo pa3gena MO Y4eOHMKY WIM KOHCHEKTHBIM MaTepuaiam
PEKOMEHTyeTCs TIO TTaMSITH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, ONIPEISIICHNUS, TIOHSATHS pa3/ena.

3. Ocoboe BHHUMaHHWE CJEIyeT YAEIUTH BBHIMOJIHEHHWIO OTYETOB IO MPAKTHUYECKUM 3aHSATHSM,
nmabopaTopHBIM paboTaM U MHIMBUIYaTbHBIM KOMIUIEKCHBIM 33JaHHSIM Ha CAMOCTOSTEIbHYIO paldoTy.

4. Bea TemaTHKa BOIPOCOB, M3YYaE€MBIX CAMOCTOSTENBHO, 3a/1a€TCsl Ha JIGKIMAX MpenojaBaTesieM.
MM e 1ar0Tcs UCTOUYHUKH (B MEPBYIO OYepeb BHOBb M3JaHHbIE B IEPUOANYECKON HAy4YHOH JIUTEpaType)
1151 60J1ee IeTaIbHOrO MOHUMAaHHUs BOIPOCOB, O3BYYEHHbIX HA JIEKLIUU.

6. IlepeueHb yueOHO-MeTOANYECKOT0 M HHPOPMALMOHHOI0 00ecCIeYeHU
JJIS1 CAMOCTOATEJIbHOM padoThl 00y4aOIIUXCS 10 JUCHUILJIMHE

6.1. [leuaTHasi yueOHO-MeTOAUYECKAS JIUTEPATYPA

bubmuorpadpuyeckoe onvucanue KomuuectBo
Ne n/m (aBTOp, 3aryIaBuie, BUJI U3JIaHUS, MECTO, U3/1aTEILCTBO, 9K3EMIUISIPOB B
TOJT U3/IaHusl, KOJMYECTBO CTPAHUII) OHOIIHOTEKE

1. OcHoBHas TUTEpaTypa

1 KprokoB A. 10. Kommetorepras rpaduka : yaebroe mocobue / A. 1O. 45
Kprokos. - [lepms: N3n-so IIT'TY, 2010.
2 Pomxkepc [I.D. MaremaTrueckre OCHOBBI MAIIMHHOW TpaduKH : TIep. C 20

anry. / J1.®. Pomkepc, 1. A. Anamc. - M.: Mup, 2001.
2. lonoiHUTEIbHAS JJUTEPaTYypa

2.1. YueOHble U HAYYHbIe U3JaAHUSA

1 ['moBankas A.Il. MeToasl 1 anrOpUTMBI BEIYUCITUTEIFHON MaTEMAaTUKH : 73
yaeOHOe Tocooue auist By3o / A.IL. 'moBarkas. - Mocksa: Pamno u cBsi3b,
1999.

2 Duinmken DnBapa NHTepakTHBHAS KOMIIBIOTEpHAs Tpaduka. BBoaHBIH 11

kypc Ha 6a3e OpenGL : [lep. ¢ anrn / DaBapalitHmken. - M.: Buibsmc,
2001.

2.2. llepuonnueckue u3aaHus

| He HCIIOJIB3YCTCA |

2.3. HopMaTUBHO-TeXHUYeCKHeE U3TAHUS

| He ucnons3yercs |

3. MeToaudeckue YKazaHud JJ1d CTYJA€HTOB 110 OCBOCHUIO TUCHUILJIMHBI

| He ucnons3zyercs |

4. Y4eOHO-MeTOANYECKOE O0eclieYeHHe CAaMOCTOSITeIbHOM padoThl CTyIeHTa

| He HCIIOJIB3YCTCA |




6.2. JekTpoHHAs yueOHO-MeToANYecKasi JJuTeparypa

HocTynHoCcTh
(cets UHTEpHET /
HaumenoBanue Ccblika Ha
Bua smteparypst pa3palboTku rH(pOPMAITMOHHBIN pecypc JIOKANIPRA CETE;
ABTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)
JlonostHuTenbHas  [3adenuH JI.FO. OcHOBBI http://www.iprbookshop.ru/5|imokansHas ceTs;
uTepaTypa KOMIIBIOTEPHOU rpaduku u 4792 .html CBOOOJIHBIN JTOCTYTI
TEXHOJIOTHH TPEXMEPHOTO
MOJIEIMPOBAaHUS [ DIEKTPOHHBIM
pecypc]: yuebHOe rmocobue
JlomonauTenbHas (3agopoxHsiii A.I'. Benenue B http://www.iprbookshop.ru/9|nokansHas ceTs;
nmuTeparypa IBYMEPHYIO KOMIIBIOTEPHYIO 1328.html CBOOO/IHBIN JOCTYTI
rpauKy C UCIOJIB30BaHUEM
oubmuotexu OpenGL
[DneKTpoHHBIN pecypc]: yuebHoe
nocodue
OcHOBHas ['ymepona [.X. OcHOBBI http://www.iprbookshop.ru/6|mokansHas ceTs;
nmuTeparypa KOMIIBIOTEPHOI rpaduku 2217.html CBOOO/IHBIN TOCTYTI
[DneKTpoHHBIN pecypc]: yueOHoe
nocobue
OcHOBHas [TanmynoBckas H.B. http://www.iprbookshop.ru/6|i1okanbHas ceThb;
nmuTeparypa MaremaTudeckre OCHOBBI 8345.html CBOOOIHBIH JOCTYI
POTrPaMMHUPOBAHUS TPEXMEPHOU
rpaduku [ DIEKTPOHHBIN pecypc]:
y4eOHO-MEeTOANYECKOE 1Tocodne

6.3. JIuneH3noHHOe U CBOOOHO PACIPOCTPAHsieMOe MPOrPaAMMHOe o0ecriedeHue,
HCIO0JIb3yeMoe NPH OCYLIEeCTBJIEHUH 00Pa30BaTe/JIbHOIO MpoLecca Mo AUCHUuIInHe

Bung I10

Haumenosanue 110

OHCpaI_II/IOHHLIC CHCTCMbI

Debian (GNU GPL)

OHGpaHI/IOHHHC CUCTEMBI

Windows 10 (moam. Azure Dev Tools for
Teaching)

Od¢ucHbIe TPUTOKEHHUS.

LibreOffice 6.2.4. OpenSource,

OecraTeH.

[1O nns 06paboTku N300pakeHU Adobe Photoshop CS3 Russian (
[THUITY 2008 1.)

10 mys 06paboTKH N300paskeHUH Corel Core]DRAW Suite X4, . (
[THUITY 2008r.)

HpI/IKJ'Ia,Z[HOG porpaMMHOC obecrieyeHue 06]]_[61"0 Ha3Ha4YCHUA

MATHCAD 14 Academic, [THUITY
2009 r.

CucrteMmsl ynpaBieHUsl IPOEKTAMU, UCCIIEA0BAHUSIMH,
pa3paboTKON, MPOEKTUPOBAHUEM, MOJICIIUPOBAHUEM U
BHEJIPEHUEM

3ds Max 2018 akageMuuecKkast JIUI]

CucTembl yrpaBieHUsl IPOEKTaMH, UCCIIEJOBAHUSIMU,
pa3paboTKON, MPOEKTUPOBAHUEM, MOJEIIUPOBAHUEM U
BHEPEHUEM

Autodesk AutoCAD 2019 Education
Multi-seat Stand-alone ( 125 mect CT®
s/n 564-23877442)
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Buzx I[1O

Haumenosauue [10

CucTeMbl yIIpaBiIeHUS TPOSKTAMH, UCCIIET0OBAHHUSIMH,
pa3pabOTKOM, TPOCSKTUPOBAHNEM, MOJICTTUPOBAHUEM U
BHEJIPEHUEM

SOLIDWORKS Education Edition (
nor.Ne L271113-83M ot 27.10.2013
ka.PKTOC AKD)

6.4. CoBpeMeHHBbIe NIpoeccoHaNbHBbIE 0a3bl JAHHBIX U HH(OPMALIMOHHbIE
CIPABOYHbIE CHCTEMbI, HCI0JIb3yeMble PH OCYLIeCTBIEHUN 00Pa30BaATEIbHOIO

nmponecca 1mo imcCuuIinue

Haumenosanue

Ccoika Ha HHGOPMAIIMOHHEKIN pecype

basza nanueix Elsevier "Freedom Collection"

https://www.elsevier.com/

basza nanHBIX Scopus

https://www.scopus.com/

HNCCIICA0BATCIbCKOT'O IMOJIMTEXHUYCCKOI'0O YHUBEPCUTETA

basa naHHBIX Hay4YHOU EKTPOHHOIN OMOINOTEKH https://elibrary.ru/
(eLIBRARY.RU)
Hayunas 6ubnmoteka [lepMckoro HalimoHaIbHOTO http://lib.pstu.ru/

DIeKTpOHHO-OnOImoTeueas cucrema Jlanb

https://e.lanbook.com/

DnexTpoHHO-O0nbmoTeuHas cucrema [PRbooks

http://www.iprbookshop.ru/

Wudopmarmonnsie pecypebl Cetn Koncynsrantllntoc

http://www.consultant.ru/

WHupopMaimoHHO-CIIPaBOYHASI CUCTEMAa HOPMATHUBHO-
TEXHUYECKOM JoKkyMeHTaluu "TexaKkcnepT: HOpMbI, IpaBuiIa,
CTaHJapThl U 3aKoHOAaTenbeTBa Poccun”

https://Texakcnepr.caiit/

7. MaTtepuajibHO-TEXHHYECKOe oDecriedeHne 00pa3oBaTeibHOI0 NMpoiecca no

AMCIUILINHE

Bun 3anatui

HanmenoBanue HE00X0IMMOTr0 OCHOBHOT'O 000PYA0BaHUS
Y TEXHUYECKUX CPEICTB 00yUeHus

KonuuectBo CAMHHUIL

JlaGopaTopHas [lepcoHanbHBII KOMIIBIOTEP 20
pabota
Jlexumst MyJbTUMEIUWHBIN TPOEKTOP 1

8. ®oH OLIEHOYHBIX CpeacTB IMCINIIIMHBI

|OHI/IC21H B OTACJIBbHOM JJOKYMCHTE
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@oH OLEHOYHBIX CPeICTB IS MPOBEACHHUS MPOMEKYTOUYHOM aTTECTAllUU
oOyJaromuxcs Mo AUCUUILTHHE SIBISIETCS YacThio (MPUIIOKEHHEM) K pabodeil mporpamme
auctUITuHbL. DOH OLIEHOYHBIX CPEACTB AJI MPOBEACHUS MPOMEXKYTOUHOM aTTeCTalluu
oOydJaronuxcsi M0 JUCIUIUIMHE pa3padoTaH B COOTBETCTBUU C OOImIeH dacThio (oHma
OLICHOYHBIX CPEACTB JJs MPOBEACHUS NPOMEXKYTOUHOM aTrTecTallud OCHOBHOM
oOpa3oBaTeNbHOM IMPOTpaMMBbl, KOTOpas YCTaHAaBIMBAET CUCTEMY OIICHUBAHMS
pE3yJIbTaTOB MPOMEXKYTOUYHOM AaTTECTAllMM W KPUTEPUHM BBICTABICHUS OLIEHOK. PoH.
OLICHOYHBIX CPEJICTB JUIsl NMPOBEACHUS MPOMEXKYTOUHON aTrTecTaluu O0ydyaroumxcs Io
JUCLMILIMHE YCTaHABIMBAET (POPMBI M IIPOLIEAYPHI TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U
IPOMEXKYTOUHOM aTTeCTallMi 00Y4arOIIUXCS 10 JUCLUILIIUHE.

1. IlepeyeHb KOHTPOJIHPYEMBIX Ppe3yJbTATOB 00y4YeHUs] O AUCHHUILIMHE,
00beKThI OLIECHUBAHUS U BUbI KOHTPOJIS

Cornacno PIIJI ocBoeHue yueOHOro marepuana JUCUUIUIMHBI 3alUIAHMPOBAHO B
TE€YEHUE OJHOTO ceMecTpa (5-Tro cemecTpa yuyeOHOro IuiaHa) U pa30UTO HA 2 y4EOHBIX
MoIymsl. B kakioM Mojyne IpeayCMOTPEHbI ayTUTOPHBIE JIEKIIMOHHBIE U JIa0OpaTOPHBIE
3aHATHA, a TAKXKE CaMOCTOSITENIbHAsA padoTa CTyAeHTOB. B pamkax ocBOeHHS y4eOHOTO
Marepuana JUCHMIUIMHBI (OPMUPYETCS] KOMIIOHEHThl KOMIIETEHIUN 3HAmb, yMemb,
enademv, ykazanHble B PIIJ[, koTopple BBICTYHAIOT B KauyeCTBE KOHTPOJIUPYEMBIX
pe3yapTaToB 00ydeHUsl MO JUCIUIUInHE (Tabmuia 1.1).

KoHTponb ypOBHS yCBOEHHBIX 3HAaHUM, OCBOCHHBIX YMEHMH M NPUOOPETEHHBIX
BJIAQJICHUN OCYIIECTBISETCS B paMKaX TEKyIIero, pyOekHOro MU MIpPOMEKYTOUHOIO
KOHTPOJISl IPU U3YYEHUHM TEOPETUUYECKOr0 MaTepuala, cjadye OTYETOB IO JaOOpaToOpHbIM
paboTraM U sk3ameHa. Buabl KOHTpoIst cBeieHbl B Tabnuiy 1.1.

Tabnuna 1.1. TlepeueHb KOHTPONTUPYEMBIX PE3YIbTATOB O0YUEHHUSI O TUCIIUTIINHE

Bua konTpoas
Kontpoanpyemsie pe3yJbTaTbl 00y4eHHUs MO . IIpomesKkyTOYHBIH .
p py pesy y Texkymmid p Y . HToroBbiii
aucuuruiage (3YBbl) /pyOexHbIH
C TO oJIp T/KP 3auér
YcBoeHHbBIE 3HAHUSA
3.1 3HaeT MPHUHIUITEI © METOAWKH pacyeTa OCHOBHBIX Cl1 TO1 KP1 TB
XapaKTEePUCTHK JIEMEHTOB THOKHX
IIPOM3BO/ICTBEHHBIX CHCTEM IIPH IIOMOIIHN CPEICTB
KOMITBIOTEPHOM Tpa)MKH M POSKTHPOBAHHSI.
OcBoeHHbIE YMeHHUS

¥.1 Ymeer pa3zpabaTbiBaTh TEXHUUECKHE TIPOSKTHI € C2 OoJIrl KP2 113
HCTIOJIb30BaHUEM CPECTB KOMIBIOTEPHOH rpaduKku U OJIpP2
MIPOEKTHPOBAHUS, U TIEPEIOBOTO OIBITA pa3pabOTKU OJIP3
KOHKYPEHTOCIIOCOOHBIX M3AETHH; 0hopMISITH OJIP4
rpadugecKknue MaTepruaIbl TP MOATOTOBKE OJIP5
TEXHUYECKON TOKYMEHTALMH. OJIP6

OJIP7

IIpnoOpereHnble BiIaICHUSA

B.1 Bnaneer HaBbIkaM¥ pa3paboTKN TPHHLIUITHAIBHBIX OJIP8 K3
CXEM 3JIEMEHTOB TMOKHMX MPOU3BOJCTBEHHBIX CHCTEM C OJIP9
HCIIONIb30BAaHUEM CPEZCTB KOMITBIOTEPHOH Tpaduku u OJIP10
MIPOEKTUPOBAHMUS; CO3/1aHUS IpahUUECKUX MaTepraoB OJIP11
B paMKax IOJrOTOBKM TIOSICHUTENILHOM 3amucKu OJIP12
TEXHHUYECKOTO IPOEKTa THOKHX IPOM3BOACTBEHHBIX OJIP13
CHCTEM.

C — cobeceoosanue no meme;, TO — koanoxsuym (meopemuueckuti onpoc);, K3 — xeiic-3a0aua
(unousudyanvroe 3adanue); OJIP — omuem no aabopamophou pabome;, T/KP — pybescroe
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mecmuposanue (konmponvhas paboma); TB — meopemuueckuti sonpoc, I13 — npakmuueckoe 3a0anue;
K3 — xomnnexcnoe 3adanue ouppepenyuposannozo 3auema.

HTOroBoil O1IEHKOM JOCTHKEHUS Pe3yabTaToB 00yUEHUS MO AUCUUILIINHE SBISIETCS
MPOMEKYTOUYHAsI aTTECTAllUs B BUJIE 3a4€Ta, TPOBOAUMAS C YUYETOM PE3yIbTaTOB TEKYILIETO
U pyOeKHOTO KOHTPOJISL.

2. Buabl KOHTPOJIsI, TUIIOBbIE KOHTPOJIbHBIE 32IaHUS U HIKAJbI OLCHUBAHUSA
pe3yJIbTaTOB 00y4eHMsI

Texymuii KOHTPOJIb YCIIEBAEMOCTH UMEET LIEeJbI0 00ECIICUeHHEe MAaKCHUMAaJIbHOM
¢ pexkTUBHOCTH y4eOHOro Ipoliecca, yhpaBlieHHEe TmpoueccoM GOpMHUPOBAHUSA
3aJlaHHBIX ~ KOMIIETEHIIMM 00y4aeMbIX, TIOBBIIEHWE MOTHBAIMU K yuebe u
MpeaycCMaTpuBaeT OLIEHMBAHHUE XOJa OCBOEHHUS JHCUUIUIMHBI. B COOTBETCTBUHM C
[TonoxeHueM O MPOBEAEHUU TEKYLIErOo KOHTPOJS YCIEBAEMOCTH U MPOMEKYTOUHOU
aTTecTaluy 00y4aromuxcs 1o 00pa3oBaTeIbHBIM IPOTPaMMaM BBICIIET0 00pa30BaHUs —
nmporpammam OakajiaBpuara, crienuanurera u Maructparypsl B [IHUITY npenycmoTpensl
CJIEIYIOLIME BUIbI U IEPUOJUYHOCTD TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH OO YyUAIOIINXCSA:

- BXOJHOW KOHTPOJIb, NPOBEPKAa HCXOJHOIO YPOBHS MOATOTOBICHHOCTU
00y4aeMoro 1 €ro COOTBETCTBUS MPENBABIAEMbIM TPEOOBAHUAM ISl U3yUYECHHS TaHHOU
JTVCUUTUIAHBL;

- TEKYIIUI KOHTPOJIb YCBOEHHUS MaTepualia (ypOBHs OCBOCHHSI KOMIIOHEHTA «3HATh)
3aJIaHHBIX KOMIIETCHIIUI) Ha KaXKJIOM T'PYIIIIOBOM 3aHSATUU M KOHTPOJIb MOCEIIaeMOCTH
JIEKIIMOHHBIX 3aHATUN;

- MPOMEXKYTOUHBIH U PYOEKHBIM KOHTPOJb OCBOCHHS OOYy4aeMBbIMH OTAEIbHBIX
KOMIIOHEHTOB «3HATh)», «YMETb» 3aJaHHBIX KOMIIETCHIIMI MYyTeM KOMIIBIOTEPHOTO WJIH
0JIJaHOYHOTO  TECTUPOBAHMS,  KOHTPOJBHBIX  OMPOCOB,  KOHTPOJIBHBIX  paboT
(MHAUBHUYATBHBIX JOMAIIHUX 3aJaHU), 3allIUThl OTYETOB IO Ja0OpaTOpPHBIM paboTam,
pedeparos, acce u T.1.

Py0OexHbIil KOHTPOJIb IO AUCIUILIMHE MPOBOIUTCS HA CIEAYIONICH Hejerne mocie
MPOXOXKJEHUS MOAYJSA JUCHUIUIMHBI, a TPOMEXKYTOUHBIH — BO BpEMS KaXJI0TO
KOHTPOJIBHOTO MEPOIPUSATUSI BHYTPU MOAYJIEH JUCIUTUIAHBL;

- MEXCECCHOHHAs aTTeCTallMsl, €IMHOBPEMEHHOE MOJBEJACHHE HMTOrOB TEKYIIEH
YCIIEBAEMOCTH HE MEHEE OJHOI0 pa3a B CEMECTP IO BCEM IUCLHUILIMHAM Ui Ka)J0ro
HaIpaBJICHUS OJATOTOBKH (CHEIMANIBHOCTH ), Kypca, TPYIIIIbI;

- KOHTPOJIb OCTaTOYHBIX 3HAHUHU.

2.1. Tekymuii KOHTPOJIb YCBOCHUSI MaTepUaJia

Texymuii KOHTpPOJb YCBOEHHs MaTepuaia B (opme cobecenoBaHus WIH
BBIOOPOYHOTO TEOPETHYECKOTO OMpPOca CTYIACHTOB IPOBOAMTCS IO KaXKIOW TeMe.
PesynbraTel 1Mo 4-0amibHOM IIKaJie OICHUBAHUS 3aHOCSATCS B KHWXKKY TIperoaaBareiis U
VYHUTHIBAIOTCS B BHJEC HMHTCTPAIbHOM OIIGHKH TIPU MPOBEICHUU IPOMEKYTOYHOM
aTTeCTaIUH.

2.2. PyGe:kHbIi (IPOMEKYTOUYHbIH) KOHTPOJIb

PyOexHbIil  (MMPOMEXKYTOUHBIM) KOHTPOJIb JJIsi  KOMIUIEKCHOTO — OIICHUBAHMS
YCBOCHHBIX 3HAHUI, OCBOCHHBIX YMEHHI U MPHOOPETEHHBIX BiajeHui (Tabmuua 1.1)
MPOBOAUTCS B (OpME 3alIUTHI JIAOOPATOPHBIX pabOT U PYOEKHBIX KOHTPOJIBHBIX padoT
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(mocne u3ydeHus Kak0ro MOIYsl y4eOHOM TUCIUTUINHBI).

2.2.1. 3amuTa JjadbopaTopHbBIX padoT

Bcero 3amnanupoBano 13 mabopaTopHbIX paOoT. TUHOBBIE TEMBI J1aO0OPaTOPHBIX
pabot npuseaeHs! B PIT/I.

3amura 1abopaTopHO pabOThl MPOBOAUTCS WHIAUBUIYAIBHO KaXKIbIM CTYIEHTOM
VI TPYNION CTYIeHTOB. THIIOBBIE IKaTa U KPUTEPUU OLIEHKH IIPUBEICHBI B 0011IeH YacTh
®OC ob6pazoBaresbHON TPOrPAMMBI.

2.2.2. PyOexxHasi KOHTpPOJIbHasA padora

Cornacno PIIJ[ 3amuianupoBano 2 pyOekHble KOHTpOibHbIe padothel (KP) mocne
OCBOEHUSl CTyJE€HTaMH yudeOHbIX Moayiedl nucuurimHbl. [lepas KP mo momymio 1
«Maremaruyeckue OCHOBBI ONMHCaHHsS TpadUUYeCKUX CHUMILIEKCOB», BTopas KP — mo
MOJZYJIO 2 «AJITOPUTMUYECKHE OCHOBBI OMMUCAHUS TPa(UUECKON CIIEHBD.

Tunosbie 3aganus nepsoi KP:

1. KommnbrorepHoe mpencTaBiIeHUE JAHHBIX M ONEpaldi B OZHOPOAHOM CHCTEME
KOOpJUHAT.

2. Pacuer xapakTepuCTHK TrpapUUeCKUX CHUMIUIEKCOB, IIOCTPOEHHE U
UCIIOJIb30BaHUe rpadoB Il IOCTPOEHUS aITOPUTMOB HUX pacyeTa.

3. MeTo/1ibl OBBILLIEHUS PEATUCTUYHOCTH U TOUHOCTH IPHU OMMCAHUU IpapruecKux
CLIEH.

Tunosbie 3aganus Bropoii KP:

1. CocraBiieHre aIrOpUTMOB Pa30MEHHUSI CIIEHBI HA CUMILICKCHI.

2. Aunroputmuueckas oOpaboTka rpaduueckoil cuensl. IIpoektupoBanue wu
peanu3auus rpadpuyecKkux HHTEpPEencoB.

Tunosble MIKana U KPUTEPUU OLICHKHU PE3YJIbTaTOB PYOEKHOW KOHTPOJILHOM pabOThI
npuBeaeHsbl B 001ei yactu @POC o6pa3zoBaTebHON TPOTrPAMMBI.

2.3. BplnojiIHeHMEe KOMIUIEKCHOT0 MHAWBHUAYAJBHOIO 33/IaHMS  HA
CaAaMOCTOAITEJILHYIO padoTy

Jlis oneHMBaHUSI HABBIKOB M ONbITA ACSITEIBHOCTU (BJAJCHUSA), KaK pe3ysbTara
oOyueHus 0 JUCHUILIMHE, HE UMEIOIIEH KypCOBOrO MPOEKTa WK PpabOThI, UCTIOIb3YETCS
VHIVBUYAJIbHOE KOMIUIEKCHOE 3a/1aHUE CTYIEHTY.

Turnossle WIKaJIa U KPUTEPUM OLICHKU PE3YJIBTATOB 3aALUTHl UHIAWBUIAYAIBHOIO
KOMILJIEKCHOTO 33JlaHus NpuBeaeHbl B 001ieit yactu @OC o0pa3oBaTebHON MPOTrpaMMBl.

2.4. IIpomexyTouHasi arrecTanusi (MTOrOBbIi KOHTPOJIb)

Jlomyck K MpOMeKyTOYHOM aTTeCTalMy OCYILIECTBISIETCA IO PE3YJIBTaTaM TEKYIIETO
U PYOEKHOrO KOHTPOJIsS. YCIOBUSIMU JIOMyCKa SBJSIOTCS YCIEIIHas cjada Bcex
71a00paTOPHBIX PadOT U MOJIOKUTEIbHASI UHTETPAJIbHAS OTIEHKA TI0 PE3y/IbTaTaM TeKYIIEeTO
U pyOeKHOTO KOHTPOJISL.

2.4.1. Tlpoueaypa mNpPOMEeKYTOYHON arrecTanuu 0e3 [1ONMOJTHHUTEJHLHOIO
aTTeCTAIIMOHHOI0 MCIIBITAHUS



[TpomexyTouHas arrectamnusi MpoBOAUTCS B (hopMe 3auera. 3a4eT Mo JUCITUTUIHHE
OCHOBBIBACTCSI HA PE3YJIbTAaTaX BBINOJHEHUS NPEABIAYIINX WHAWBUAYAIbHBIX 3aJaHUAN
CTYAEHTA MO TAaHHOMW JTUCIUILIAHE.

Kpurepun BbIBEJEHHSI WTOTOBOW OLICHKH 33 KOMIIOHEHTBHI KOMIIETEHLIMN MIPU
MIPOBECHNHY IPOMEKYTOUHOM aTTeCcTalliy B BUJIC 3a4eTa mpuBeeHbI B o01el yactu @OC
00pa3oBaTeIbHOM MPOrPAMMBI.

24.2. Ilpouexypa mNpPOMeXKYTOYHOW  arrecTaMd ¢  NPOBedeHHEM
aTTeCTAMOHHOTO UCTIBITAHUA

B otnenpHBIX cnydasx (Hampumep, B ciiydyae MepearTecTaluy JAUCIUILIAHDI)
MIPOMEKYTOUHAsI aTTecTalys B BHUJAE 3a4€Ta MO AMCLMIUIMHE MOXKET MPOBOJUTHCS C
MPOBEJCHUEM  aTTECTAlMOHHOTO UCHBITaHUS 1O Ouneram. bumer comepxur
Teopernueckue Borpocsl (TB) 11 mpoBepKr YCBOEHHBIX 3HAHMM, TPAKTUYECKUE 3aJaHUs
(IT3) nnst mpoBEepKH OCBOCHHBIX YMEHUM U KOMIUIEKCHbIe 3amanus (K3) mis koHTpouis
YPOBHSI MPUOOPETEHHBIX BJIAJICHUIN BCEX 3asBJICHHBIX KOMIIETEHIIHI.

buner Qopmupyercs Takum o00pa3oM, YTOOBI B HEro IMOMald BOIMPOCH H
MPaKTUYECKHE 3aJaHUsl, KOHTPOJUPYIOLIME YpPOBEHb C(POPMUPOBAHHOCTH  BCEX
3asIBJICHHBIX KOMIIETEHIINM.

2.4.2.1. TunoBble BONPOCHI M 3aJaHUSA VISl 3a4eTa M0 JNUCIUIIHHE

TumnoBbie BONPOCHI JJI KOHTPOJISI YCBOCHHBIX 3HAHUIA:

[Ipeacrasnenue nanueix. [IpeoOpazoBanus B IByXMEpPHOM MPOCTPAHCTBE.

[IpeacraBnenue nanubix. [IpeoOpazoBanust B TpeXMEPHOM MPOCTPAHCTBE.

Addunnbie npeodpazoBaHusl.

[lepcnekTHBHOE MPOELIMPOBAHUE.

MaremMaruyeckass MOJ€ENIb TPUMETPUUECKOU, TUMETPUUECKON U U30METPUUYECKON

IIPOEKIUH.

HaxosieHre To4ek u ciieJoB TOYEK CX0/1a B IEPCIEKTUBHOM T€OMETPHUH.

7. CrepeoMeTrpuueckasi, KOCOYroJibHasi M JpPYTrUe CHELHAbHbIE NEPCIEKTUBHbIC
POCKIINH.

8. Haxoxnenue napametrpoB miI0cKOCTH. OCHOBHBIE T€OMETPUUYECKUE COOTHOIICHHUS B
reomeTpuu EBKIIMIa — HAaXO0XIAEHUE KOOPAMHAT, JJIMH, YIJIOB, IUIOMIAACH U
napamMeTpoOB FEOMETPUUYECKUX (UTYP.

9. Maremaruueckue OTHOIICHUsI 00beKTOB. Biausinue. Mopdunr. Buasl mopdunra.

10. Cucrems! koopauHaT. MacmtabupoBanue B okHe. [IpeobpazoBanusi.

11. Opranu3zamms pecypcoB MaMsTH B KOMIBIOTEPHOU rpaduke.

12. Opranuzamusi BpEMEHHBIX PECYPCOB B KOMITbIOTEPHOM Ipaduke.

13. ®dusndeckue NPUHIMIBI Tpa@UUECKUX KOMITBIOTEPHBIX YCTPONCTB.

14. OGopynoBaHue AJi1 KOMIbIOTEPHOU FPAPUKH.

15. T'eomeTpuueckoe criaxvBanue JuHuu B-cralinamu.

16. Tloctpoenue peanucTUUECKUX N300paKeHN MeToAaMu (PpaKTaIbHON Fr€OMETPUH.

17. CgoiicTBa npocTpaHCTBA.

18. Tlcuxodusznonornueckue aCeKThl BOCIIPHUSATHS MPOCTPAHCTBA U BOCIIPOU3BEICHUS
€ro Ha IUIOCKOCTH.

19. AnroputmMuueckue TecThl. Beimykiiocts ¢urypsl. Pazouenue puryp.

20. Metopp! yaaneHus HeBUIUMBIX JTHHUN. MeTton z-0ydepa.

21. MeTtonb! yaaneHus: HEBUAUMBIX JTUHUN. MeToj Xya0KHUKA.
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22. Tlcuxodusmonorndyecknue acmeKkThl BocHpusiTHs IBeTa U cBeta. [uddysHoe u
3epKaJIbHOE OTPAKEHHUE.

23. Amnmpokcumanus cBeta Ha Mmojenu PoHra.

24. Mopenu 1BeTa.

25. Tenu. Marpuna tena.

TunoBbie BONPOCHI M NPaKTHYECKHE 3aJaHHMS VIS KOHTPOJS OCBOCHHBIX
YMEHMH:
1. CnenaiiTe pacyeT MOJIOKEHUSI JIBYXMEPHOU CIOKHON (PUTYypbl B OJHOPOIHBIX
KOOpJIMHATAX CPEJCTBAMU KOMILIEKCHOTO MATPUYHOTO MPeoOpa3oBaHusl.

2. TloctpoiiTe MPOEKIHMIO TPEXMEPHOH (UTYpbl Ha JIBYXMEPHYIO ILIOCKOCTH B
TPUMETPUUYECKON MPOEKIHUU.

3. Haiigute Touku cxoma TpexMepHOU (UTYPHI B TPUMETPUUYECKOM MPOEKIUU B
MPSIMOil IEPCIIEKTUBE, B AaKCOHOMETPHH, B 0OpPAaTHON NEPCIIEKTUBE.

4. 3anummre Qopmyily UHUPPOBOrO JBOWHHMKA TIpaUUEcKOro JABYXMEPHOIO
00BEKTa yepe3 JOTHYECKUE ONEePaALNH ¢ rpapuuecKuMu 0a30BbIMU (PUTYpPaAMU.
[Ipeobpazyiite hopmyiny nuppoBoro ABOHHUKA.

6. Haiinure mMaTpuily Tena, 3aJaHHOTO KOOpJAMHATaMH ero BepiuH. Onpenennrte
BHYTPECHHME U BHEIIIHHE CTOPOHBI IPaHEN Tella.

/. MeTogoM aaguTUBHOTO MOp(UHIa CMeEIIaiTe TPU ABYXMEpPHbIE (UTYpHI B
3aJIaHHOM IIPOITOPLIMH.

8. MetonoMm anauTHUBHOIO Mop(duHra HalguTe UBET U (a3bl JIBMKEHUS IS
aHUMAIK JBYXMEPHOU (DUTYPBHI.

9. Merogom cmemaHHOro MopduHTa HaWauTe GhopMmy (ro3emska JIeTaTeIbHOTO
anmnapara 3aJaHHOTo rabapura.

10.Haiinure mOBEpXHOCTh C YPOBHEM TIAAKOCTH 3 MO 3aJaHHBIM KOOpIWHATAM
TOYEK.

11.Haitaute nonoxenue B-l11-crinmaiina nis 3agaHHbIX KOOpAUHATaMH Touek B 2D.

12.PaccunTaiiTe KpUBU3HY MMOBEPXHOCTH HA (PH3UYECKOM MaKeTe, OMPEACIUTE ee
3HAK.

13.Haitgure xommuectBo K-mMepHBIX 00BEKTOB B cocTaBe 3amaHHON N-MepHoOM
burypsl 1 HapuUCyiTe pa3BepTKy Teja Ha L-MepHOM IpOCTpaHCTRBE.

14 . HaiinuTe o KOOpIMHATAM 33/IaHHBIX TOUYEK ypaBHeHUE N-MEpHOM TIIOCKOCTH U
HapUCyiTe runepuiockocTb B N-MEpHBIX 0CAX KOOPJIAMHAT Ha TUIOCKOCTH JIUCTA.

15.Beruncnute HOpMalib B BEPIIMHAX, pedpax M TpaHsX JOMAHOW MOBEPXHOCTH,
3aJJaHHOW KOOpAMHATAMU TOYEK N0 meTony PoHra.

16.CoctaBpTe Tpad BHUKCICHHA TapaMeTPOB ABYXMEPHOTO CHMIUIEKCA U
HAMUIIUTE AJITOPUTM UX aBTOMATUYECKOTO BHIYMCIICHHUSI IO UCXOIHBIM JaHHBIM
3a/1ayu.

17.CocraBbTe aIrOpUTM PUCOBAHUS TEHU TPEXMEPHOU (PUTYPHI HA IIIOCKOM SKpaHe
B €0 MPOU3BOJILHOM IOJIOKEHUU.

18.Cnenaiite rpadudeckuii pacuer 1BeTa B CMECH HECKOJIBKUX IIBETOB 3aJIaHHOM
nponopuuu B cuctreme MKO.

19.0cymecTBUTE pacueT ocBemIeHHs GUTYPHI 33JaHHOTO MaTepraia U (OpMbI TIPH
OJIMHOYHOM MCTOYHHUKE cBeTa 1o (opmyne Doura.

20.ITpennoxute crnocod OTOOpakeHUs] KapTorpaduyecKkoil MOBEPXHOCTH IO
TEXHUYECKOMY 3a/IaHHIO TI0JIb30BATEIIS.
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21.0To0Opa3uTe 3alaHHBIM y4YaCTOK TEKCTypbl Ha TOBEPXHOCTh, 3aJaHHYIO
(dyHKIHEH.

22 .HapucyiiTe nmporpaMMHBIM cIOc0O0M ¢pakTal JaHamadT (IepeBo).

23.00bsicHUTE, KaK HAUTH pa3MEepHOCTH (hpakTaa.

24.CoctaBbTe ajropuT™M JACWCTBUU [UId yJaJeHUs HEBUAMMBIX JUHUHA TIpU
PHCOBAaHMM TPOCKIHH TpexMepHOH (urypsl. OOBACHUTE pPA3HUILY MEXIY
TYIBIMU U OCTPBIMU QJITOPHUTMAMH.

TunoBbie KOMILIEKCHBbIE 321aHUA 1JIs1 KOHTPOJIA NPHOOPETEHHbIX BJIAJCHHUI:
1. HapucyiiTe maiKyro TPEXMEPHYIO OBEPXHOCTh B TpahuueckoM peaKkTope.
2. Hannmnte mporpaMMHBIA MOIY/JIb PUCOBAHHS IOJIH30BATEIEM JIBYXMEPHBIX
MPSAMBIX JIMHUM UHTEPAKTUBHBIM CIIOCOOOM MO KOOPJIMHATAM 33JaHHBIX TOUKAM.
3. Hapucyiite anroputm u CTpyKTypy AaHHBIX, 00€CTIEUMBAIONIYIO TPYIITHPOBaHHIE
JUHUHI B cOCTaB (PUTYPHI.
4. OGecrieubTe 0a30BbIE OMNEpPALMHU TPEOOPA30BaHUS JIByXMEPHOH (QUIYypbl Ha
AKpaHe KOMITbIOTEPA KOMIUIEKCHOU MaTpHULIEH.
5. CocTaBbTe aIrOpUTM PUCOBAHUS TPEXMEPHOTO KAPKACHOTO OOBEKTA B 33JaHHOM
M0JIb30BATEIEM PaKypce.
6. Hanmummre anroputm MopduHra AByXMEpHBIX (DUTYP B 3aJJaHHOU MPOIIOPIIHH.
. CocTaBbTE CXEMy pacyeTa OCBEIIEHHOCTH TPEXMEPHOTO Tella HECKOJIbKUMHU
MCTOYHHKAMHU CBETA PA3HOW MHTEHCUBHOCTH.

8. B TpexmepHOM rpaduueckoM pemakrope cobepure u3 0a30BBIX NPHUMHUTHBOB
TPAHCIIOPTHYIO IIaThOPMY.

9. Ucnonb3ys TpeXMEpHYIO CIEHYy B TpeXMEpHOM TpaduyeckoM peaakTope, B
OJTHOPOJIHOM CHUCTEME KOOPAMHAT 00eCTeUbTe IBMKEHHE TPEXMEPHOTO 00BEKTA
10 33JJaHHOM IMOJIb30BATENEM TPACKTOPHUHU.

10. Hapucyiite B Excel crnnaitn momaHoil JTMHUW TO 33JaHHBIM KOOpJMHATaM
TOYEK.

11. Hapucyiite B Excel pe3ynbrar cMmelieHus Tpex JOMaHbIX (pUryp B 3aJaHHOU
IPOIOPLIHH.

12. HanecuTe Ha JBYXMEpHBIM PUCYHOK KoopAuHaThl 10 Touek S-MepHOM
IUIOCKOCTH, 33JIaHHON YPaBHEHHEM.

13. Haiigute ypaBHEHHE JTUMHUU TEPECEUCHUS JABYX IJIOCKOCTEM M YTOJ MEXIY
HUMH.

14. Tlpennoxute anropuT™M pa3z0OUEHUST TPOU3BOJIBHON (GUTYPHI, 3aJaHHOU
KOOPJIMHATaMH €€ BEPIINH, Ha CUMILIEKCHI.

15. CocraBbre cxeMy HaXOJE€HUS MJIOIAIU TPOU3BOJIBHOMN MIOCKON (QUTYPHI.

\l

2.4.2.2. llIkaybl OEHUBAHUA Pe3yJIbTATOB 00y4eHHs HA 3a4eTe

OueHnka pe3ylbTaToB OO0ydYeHHUs 1O JUCHMIUIMHE B  (opMe  ypOBHSA
c(hOpMHUPOBAHHOCTU KOMIIOHEHTOB 3HAMb, yMembv, 61adems 3asBICHHBIX KOMIIETEHUIUN
MIPOBOAMUTCS 10 4-X OaJNIbHOM IIKajie OLICHUBAHMUS.

TunoBble MTKaga ¥ KPUTEPUH OIEHKH PE3YJIETATOB OOYYCHUS TIPH CIade 3a4eTa s
KOMIIOHEHTOB 3HAMb, YMembv U 61ademv TipuBeAeHbl B oOmei uactu DOC
o0Opa3oBaTeIbHON IPOrPAMMBI.



3. Kpurepuu OueHUBAHUS YPOBHSI C(POPMHPOBAHHOCTH KOMIIOHEHTOB M
KOMIIeTeH Ui

3.1. Onenka ypoBHsi cGOPMUPOBAHHOCTH KOMIIOHEHTOB KOMIIeTEHIUii

[Tpu ouenke ypoBHS CPOPMHUPOBAHHOCTH KOMIIETCHLUNA B paMKax BBIOOPOUYHOTO
KOHTPOJISI IIPU 3a4ETE CUUTAETCA, UTO NOJIYYEHHAs] OYEHKA 3a KOMNOHEHM NPOBepsAeMOl 8
ouneme KomnemeHyuu o0606waemcs HaA COOMBEMCMBYIOUWUL KOMHOHEHmM  6cCex
KoMmnemeHyuil, popmupyemulx 8 pamkax OaHHOU Y4eOHOU OUCYUNTUHDL.

O61ast o1ieHKa ypoBHS CPOPMUPOBAHHOCTH BCEX KOMITETEHIIMM TPOBOUTCS ITyTEM
arperupoBaHUsl OLICHOK, MOJYUYEHHBIX CTYJIEHTOM 32 KaXIblii KOMIIOHEHT OPMHUPYEMBIX
KOMIIETEHIIMHA, C YYE€TOM pe3yJbTaTOB TEKYyIIero M pPyOekKHOro KOHTPOJIE B BHJIE
HMHTETPaIbHON OLIEHKHU Mo 4-X OalnbHOM mikaje. Bece pe3ynbTaThl KOHTPOJIS 3aHOCSTCS B
OLICHOYHBIA JINCT M 3alOJIHAKOTCA NPENOJABATEIEM II0 HTOraM IPOMEKYTOYHOU
aTTECTAalNH.

dopma OIIEHOYHOT0 JTUCTAa U TPEOOBAHUS K €ro 3aloJHEHUIO MPUBEACHBI B 00IICH
gactu ®OC 00pa3oBaTeabHON NPOrpaMMBI.

[Tpu popMupoBaHUM UTOTOBOI OLIEHKH MPOMEXKYTOYHOM aTTECTALMK B BUJIE 3a4eTa
HCIIOIB3YIOTCS] TUTIOBBIE KPUTEPUH, TTpUBEeHHbIE B 00111eH yacTu @POC oOpazoBarenbHON
[IPOTPaAMMBL.

Ipuaoxenue 1.
Tunoevie cumyayuoHnHble 3a0aHUA U KeliCbl 011 RPOGEPKU YMEHUIL U 61A0EHUL

3aoanue Ne . (ananus Keiic-cmaouu)

[IpoBepsiembie pe3ynbrarhl o0Oyuenus: y1; 61

3aganue. BHuMarenbHO NpoYUTAlNTE TEKCT MPEAJIOAKEHHOIO Kelica U OTBEThTE HA
BOIIPOCHI 3aJJaHUS.

KpuTepuu ouieHKM CUTYaUlMOHHBIX 3aIaHUI

Ouenka «namp» cmagumca, eciu o00YYAIOWULICS OCO3HAHHO U3idzaem U
oyeHueaem cymov OAHHOU CUMYAYUU, C apeyMeHmayuel ceoell MOUKU 3PeHus, ymeem
ananusuposams, 0060O6wWams U npeoiacaen GepHvle NYyMu PeueHUs: CKIa0bl8auelics
cumyayuu.

Ouenka «uemvipe» CMABUMCS, eCiu 00YUAIWUICS NOHUMAEm CYyMb CUMYayu,
JIOCUYHO CMPOUm C80U Omeem, HO OONYCKAem He3HAYUMENbHble HEeMOYHOCMU Npu
onpeodeneHuu nymeti peuieHus.

Ouenka «mpu» cmagumcsa, eciu 00YYAIOWULIC OPUEHMUPYEMCS 68 CYWHOCMU
CKA0bIBAIOUWLICS.  CUMYAYUU, HO HYHCOAeMCs 6 HABOOAWUX BONpPOCAX, He ymeem
AHATUBUPOBAMD U HE COBCEM BEPHO HaAMedaem NYmu peuleHus CUmyayuu.

Ouenka «08a» cmasumcs, eciu 00y4arOWulicss He OPUEHMUPYemcst U He NOHUMAaem
CYMb OAHHOU CUMYayUul, He MOJCEem NPeoNoHCUMb nymell ee peulenus, 1ubo 0OnycKaem
2pyobble ouuUoOKuU.

Curyanus 1.



Ha pucynke npezacrapneHsl ABe GUrypsl (q8a cumiuiekca). Haliqure KOMIJIEKCHYIO
MaTpuily npeoOpa3oBaHus nepBoil purypsl Bo BTOpyro. Haiiaure matpuily oOpaTtHOro
npeobpaszoBanus. Haitnure npousBeneHue npsMoil 1 00paTHONW KOMIUIEKCHON MaTpPHUIIbI.

Curyanus 2.
Hamummre nporpaMMmy BBIUMCICHHS BBICOTHI (MeIHWaHBI, OMCCEKTPUCHI) IO
3aJJaHHBIM [10JIb30BATEIEM JaHHBIM.

Curyanus 3.
Jns mpou3BONBHOTO HaboOpa TOYEK paccuMTaiiTe | TmocTpoiite B-cralin,
o0ecrne4mnB ero riaaJkoCcTb U HENPEPBIBHOCTh TPETHETO MOPSIAKA.

Curyanus 4.

Haiinure 11 3a0aHHBIX KOOPAUHAT TOYEK IIJIOCKOCTh, €€ HOPMaJlb U OCBEIICHHOCTD
B TPEX €€ TOYKaX MpH 33JJaHHOM TOJIO)KEHUH HCTOYHUKA CBETA. BrIUnCINTE OCBEILIEHNE B
IIPOMEXYTOUYHOU TOUKE.

Curyanus 5.

Pazbeiite 3amaHHBIN PUCYHKOM IOJUTOH Ha CUMIUIEKCHI. HaliauTe KOOpauHATHI
BCEX €ro JOMOJHUTENbHBIX TOYeK. Hapucyite paepeBo pa30OueHus MOJUTOHA Ha
CHUMILIEKCBI.

Curyanus 6.
Paz6eiiTe MmaockoCTh, 3a1aHHYI0 MHOYKECTBOM TOUEK, HA CUMILIICKCHI.

Curyauus 7.
Haiinure mnpoekiuioo TEeHH CIO0XKHOro oObekTa Ha skpaH. llomokenuwe skpana,
KOOPJAMHATHI BEPIINH TeJIa U UCTOYHUKA OCBEILICHUA 3a/1aHbl.

Curyanus 8.
Haiinute mnonoxkenue QuUrypsl, 3alaHHON B JIByX €€ KpalHUX TOJOKCHHUSIX
aJIUTUBHBIM U MYJIBTUIUTUKATUBHBIM MOP(UHTOM.

Curyanus 9.

[TocTpoiiTe TPEXTOUCUHYIO MPOEKIMI0 TPEXMEPHOTO OOBEKTa MPH 3aJIaHHBIX
MOJIb30BaTENIEM IMapaMeTpax MNoNokeHus 1a3. Hailaure nomokeHwe TOYEK cxoia M
MacimTad HWCKaXKeHUsi HW300pakeHUus 10 ocsiM koopauHatr. Iloctpoiite crepeo
M300pakeHue.



