MUHUCTEPCTBO HAYKM 1 BBICILIEI'O OBPA30OBAHNSA
POCCUMNCKON ®EJIEPALIA
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PABOYAS IPOI'PAMMA JUCUUTIIMHBI (MOYJIST)
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HarmpasjieHue MOJr0OTOBKH (CIIeHHaibHOCT)
09.03.01 UupopmaTika ¥ BHIMHCIUTEIbHAS TEXHHKA

HaripaBiieHHOCTS (POQHIIE/CIeIHATH3aIHS ) IPOTPAMMBI
[porpaMmHOe 0GecrieyeHHe CPeICTB BBIMUCIHTEbHO TEXHUKH 1 aBTOMATHIHPOBAHHEIX
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PaGouas nmporpamma cocrasiena ua ocaope ®I'OC BO - GakanaBpuar 1o HanpasIeHUIO
noaroroBkn 09.03.01 Wndopmaruka u BEIMMCIMTENbHAs TeXHUKA (NpHKa3 MuHOGpHAYKH
Poccun ot 19.09.2017 . Ne 929)

PaGouas nporpamma paccmoTpeHa u  omofpeHa Ha  3acefaHuM Kadeapsl
BBIumCIHTEIBHOM TEXHUKH U TIPOrPAMMUPOBAHHS
20.01.2021, mpotokoia Ne 6 %/
3aB. kadenpoi 0.C. JloryHoBa

Pa6ouas nporpamma 0106peHa METOMYECKOH KOMHUCCHEH PIAC

03.03.2021 r. mporokon Ne 5 p 4
Ilpencenarens. ﬂ@”'% ‘B.P. Xpammmn
/g i
Pabouast mporpamma cocrapiena: W
nouent kadeaper BTull, xaus. texH. nayk { y// 10.B. KyxTa
Penensent:

HaYaIbHUK OT/IeN1a TexHomornyeckux miargopm OO0 «Kommac [Tmoc» , Kanj. TeXH. HayK
~ M.C.Cadonon
SV
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHnu Kadeapbl BeMUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHS

[Ipotokom o 20 r. Ne
3aB. kadenpoii O.C. Jlorynosa

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM oy Ha 3aceaHuu Kadeapbl BEIMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[IpoTokom o 20 r. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
yueOHOM oy Ha 3aceaHuH Kadeapbl BBMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[Iporokon or 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceaHuu Kapeapbl BIYUCINTEIBHON TEXHUKH U TPOrPAMMHPOBAHHSI

[Iporokon ot 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

HenssmMu ocBoeHust AUCHUILTUHBI «OOpabOTKN M300paKeHU U BU3yaJbHBIE YPPEKTH»
ABIISIIOTCS: (POPMHUPOBAHUE Y CTYJCHTOB KOMILJIEKCAa KOMIIETCHIIMH, HAallpaBJIEHHBIX HA BJIaJICHUE
COBOKYITHOCTH TEOPETUYECKUX 3HAHMHA W TPAKTUYECKUX HABBIKOB HAIKMCAHUS aJlTOPUTMOB
00paboTKH U300pakeHUI ¢ IPUMEHEHUEM BU3YaJIbHBIX 3(P(HEKTOB, a TaK K€ OCBOCHHS METOJIOB
peanu3aly U3y4eHHBIX TEOPETUUYECKUX TOI0KEHUH Ha SI3bIKaX BBICOKOTO YPOBHS B 00BEKTHOM
napajaurme.

2 MecTo TMCUMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Juctunuaa OOpaboTKM M300pakeHUH W BU3yasibHbIC 3(P(EKThl BXOIUT B 4YacTh
y4eOHOTO 1m1aHa GopMupyeMyro ydacCTHUKaMu 00pa3oBaTeIbHBIX OTHOIIEHUH 00pa30oBaTeIbHOM
IPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3yUCHUS TUCIUILINH/ PAKTUK:

HNudopmartuka

I'paduueckuii qu3aiin naTEpdEiicoB

[IporpammupoBanue

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCHUILUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTNH/TIPAKTHK:

[TporpaMMHBIe pemieHus it On3Heca

[IpoekTHas AeITETLHOCTD

[IpoekTupoBaHue TPOrPaMMHBIX CPEICTB

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbraTte ocBoeHUS AMCHUIUIMHBL (Momyns) «OOpaboTKM H300paKeHUl U
BU3YaslbHbIE () (PEeKThI» 00yUaromuics 10JKeH 001a1aTh CIeAYIOUMMI KOMIIETEHITUSAMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

IIK-6 CniocoOHOCTH K (bopMannsaum/I " AJITOPpUTMHU3ALIUN ITOCTABJICHHBIX 3a/1a4, K HAIITMCAHUIO
nporpamMMHOro KoJga ¢ HCIOJb30BAHUEM SA3BIKOB MPOrpaMMHUpPOBaHUA, ONPCACICHUA U
MaHUITYJIMPOBAHUA OAHHBIMU U O(I)OpMJ'IeHI/II-O nporpaMMHOrO KOJa B COOTBCTCTBHUU
YCTAaHOBJICHHBIMHA TD€6OBaHI/I$IMI/I

[TK-6.1 OreHuBaeT Ka4eCTBO MaTEMAaTHYECKON MOIENU MPHU (HOpMaTH3alIiU 3a/1a91
IpeIMEeTHOM 00JacTu

[1K-6.2 OneHnBaeT KavyecTBO pa3padOTaHHBIX AITOPUTMOB JJISl TOCIEAYIOIIETO
KOJIMPOBaHUS

[1K-6.3 OneHuBaeT BBHIOOP MPOTPAMMHBIX CPEACTB Uil TPOrPaMMHUPOBAaHUS U
MAaHUIYJIUPOBAaHUA  JAaHHBIMU B COOTBETCTBHUM  YCTAHOBJICHHBIMU
TPeOOBAHUIMU

[T1K-8 CrnocoOGHOCTh K CO3[JaHMIO BH3YaJIbHOTO CTWJIS MHTep(delica MporpaMMHOIO MpPOAYKTa,
CTHJIEBBIX PYKOBOJICTB K MHTEp(EiCcy U BU3yaJIM3allM1 TaHHbIX

IT1K-8.1 O11eHUBaeT BU3YAJIbHBIN CTHIIb HHTEP(EHCOB MPOTPAMMHOT0 TPOTYKTA

I1K-8.2 OneHuBaeT KOPPEKTHOCTh BHIOOpA  CpPEACTB  BH3yalW3alldd  IPHU
MIPEICTABICHUN HHTEP(DEHCHBIX PEIICHUM




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mmast TpyTI0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacos, B TOM

HHUCJIC:

— KOHTaKTHas padora — 51,95 akan. yacos:
— ayauTopHas — 51 akaj. 4acos;

— paeayautopuas — 0,95 akan. yacos

— camocTosTeapHas padota — 56,05 aka. yacos;

®dopma aTTecTalluM - 3a4ET C OLEHKOM

AynutopHast ) s
o | wonrakTHas pabora E = DopMma TeKyILEro
=
5 B aKaJ[. yacax 3 Bun KOHTPOJIS
Pasnen/ Tema 3 (B akan ) £ B . P Kon
2 & © | caMOCTOsTENbHOM | ycneBaeMOCTH U
JACIATUTAHBL 5 [ . | xoMnerenn
3 Q9 & paboThl MIPOMEKYTOYHOH
na6. | mpakr. | € 8
Tek. : | 28 aTTeCcTaluu
3aH. 3aH. | O &
1. T'paduueckoe H300pakeHHE.
OCHOBHBIE MOHSITHSI.
1. IlogroroBka kK
1a00paTOpHOMY
3aHATHIO
1. Becena -
2. Boinmonnenue A
11 IBer wu  cBer. . obcyxaeHne
XapakTepuCTUKH  LIBETA. nabopatoproi 2. IMposepka
2 10/411 10 paboThI .
CgaetnioTa, 3 nabopaTopHOH
HACBIIIEHHOCTh, TOH. ) pabdoThl
CamocrosTensHoe 3 VerHbii onboc
M3ydeHue yuyeOHoi| p
U Hay4yHOH
JUTEPATYPHI
1. [loaroroBka x
1a00paTOpHOMY
3aHATHIO 1 Becena
1.2 ITapameTpst 2. BeinonHenue ) A
. N o0cyxieHHe
pacTpoBEIX H300paKEeHHH. JTa00paTOpHOI 2 THpoBenKa
Paspemenue. Inybuna| 4 1 8/41 10 paboThl - popepra
. nabopatopHoi
LBETAa. TOHOBBIH 3. AGOTLI
JMamna3oH. CamocTosaTenbHOoe 3 Ycr;mﬂﬁ oIIDOC
u3ydeHue ydeOHou | p
U Hay4yHOH
JUTEPATYPHI
1. [loaroroBka k
nabopaTopHOMY
3aHATHIO 1. Becena
1.3 AnnuTuBHBIE u 2. BemonHenwue )
N o0cyxeHne
CyOTpaKTHBHBIC 1IBETOBBIC nabopaTtopHOU 2 TpoBenpka
MOJCIH. OCHOBHEBIE 1 2 paboTsI Haéo paTo pHOﬁ
nseToBele mozenu: RGB, 3. §6OTEI
CMY, CMYK, HSV. CaMOCTOSITEIbHOE p .
- | 3. Ycrasiii onpoc
u3yueHue y4eOHOH
U Hay4HOH
JUTEPATyPHI
Uroro no pazaeny 4 | 20/8U 20




2. Crpykrypa rpaduuecKoro
M300paKEHNsSI U €r0 CBOICTBA

1. ITogroroBska k

nabopaTopHOMY
2.1 [Monstue SAITHIO 1. becena -
2. BeinonHeHue
pactepuzaru. PactpoBoe . oOcyxaeHue
NpEeJICTAaBICHHE  OTpe3Ka #abopatopHoii 2. TIposepka
p ' 2 2/21 paboTh ) .
PactpoBoe 3 nmabopaTopHOH
MIpeJICTaBICHNE ) paboThl
CaMmocrosTensHoe .
rpaduuecKux 00bEKTOB - | 3. Ycreriii onpoc
U3ydcHHe y4eOHOMH
U Hay4HOH
JUTEPATyPHI
1. Iloaroroska Kk
1a60paTOpPHOMY
3aHATHIO
1. Becena -
2. BeimonHeHne
2.2 I'padpuueckue 5 . oOcyxeHue
U300paKeHUS c 71abopaTopHoH 2. ITposepka
4 421 0,35 paboThI ; .
MIPUMEHEHUEM 3 nabopatopHoi
BU3YAIIBHBIX () (HEKTOB. CaMOCTOSTOILHO pa60uTr>1
.| 3. Ycrasiii onpoc
M3y4eHne yueOHon
U Hay4HOH
JUTEPATYPHI
HWroro no pazneny 6 6/411 0,35
3. Anroput™mbel  00paboTKH
rpadUIecKuX N300pakKeHUN
1. [loaroroBka k
nabopaTopHOMY
3aHATHIO 1. Becera -
2. Brmonuenwne ) A
nabopatopHOU obcyxaerme
31 ANTOpUTMBI 3 RU paBoTH 2. Hpoaepfcau
peHaepuHra. 3 nabopaTopHOH
) paboThI
CamocTosTensHoe .
.| 3. Ycrusiii onpoc
u3ydeHue yueOHon
Y Hay4HOU
JUTEPATYPHI
1. [loaroroBka x
1a00paTOpHOMY
3aHATHIO
1. becena -
2. BeimonHenue
3.2 ANTOPUTMBI . o0CyXIeHHe
nmabopaTopHOi
00paboTKU M MOCTPOEHUS 2. IlpoBepka
4 35,7 paboThl .
rpaduuecKux OOBEKTOB B 3 nabopaTtopHoOi
dhopmare 2D u 3D. ) paboThI
CamocTosaTenbHOoe .
.| 3. Ycrasiii onpoc
u3y4yeHue y4eOHOH
U Hay4yHOH
JUTEPATYPHI
Hroro no pazneny 7 821 35,7
Uroro 3a cemectp 17 |34/141 56,05 320
Wroro no mucturinHe 17 |34/141 56,05 3a4eT C OI[CHKOU




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguunoHHble 00pa30BaTENbHbIE TEXHOIOIMH, OPUEHTUPOBAHHBIE HA OPraHU3ALIUIO
00pa30BaTeNILHOIO Ipollecca M HPEANONararollylo MpsMYI TPAaHCISALUI 3HaHUH OT
IpenoaaBaress K aCHUPaHTYy.

®opmbl y4eOHBIX 3aHATHUH C UCIOIb30BAHUEM TPAAULIMOHHBIX TEXHOJIOTHI:

Wudopmanvonnas Jekuus — I[OCIENOBATEIbHOE H3JIOKEHHE MaTepuaja B
JUCLUIUIMHAPHOM JIOTHKE, OCYILIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

JIaGoparopHas paboTa — opranusanus ya4eOHOH paboThl ¢ pealbHbIMU MaTepUAIbHBIMU U
UH(POPMALIMOHHBIMA OOBEKTaMM, AKCIEPUMEHTAIbHAS pPadOTa C aHAJIOTOBBIMH MOJEISIMHU
peabHbIX OOBEKTOB.

2. TexHosnoruu mpoOIEMHOTO 0OydeHHs] — OpraHu3aus 00pa30BaTENLHOTO MpoIlecca,
KOTOpas MpeanosaracT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTAMYJIMPOBAHUS aKTUBHOW II03HABATEIbHON 1€ATEIbHOCTH aCIIUPAHTOB.

3. lHTepakTHBHbBIE TEXHOJIOIMH — OpraHu3anus oO0pa3oBaTebHOrO Mpolecca, KoTopas
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JINYHOCTHO 3HaYMMOT'0 JJIsl HUX 00pa30BaTeIbHOIO pe3yibTaTa.

@opMbI yueOHBIX 3aHSATHH C HMCIOJIB30BAaHHEM CIICHUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTH:

Jlexuusi «0OpaTHON CBS3M» — JIEKLMS-TIPOBOKALMs (M3JI0’KEHUE MaTepHualia ¢ 3apaHee
3aIlIaHUPOBAHHBIMH OLIMOKAaMN ), JIEKLUsA-0ece1a, TeKIUs-IUCKYCCHs, ICKIUA-KOH(DEepeHLUs.

4.  HHpopManmoHHO-KOMMYHUKALIMOHHBIE  O0Opa3oBaTeibHblE  TEXHOJOTUU  —
opranu3zaiysi 00pa3oBaTeIbHOrO MPOLlecca, OCHOBaHHAs HA MPUMEHEHUU NPOTrPaMMHBIX Cpell U
TEXHUYECKUX CPEICTB paOdOTHI CO 3HAHHMSIMH B PA3JTUYHBIX MTPEIMETHBIX 00IaCTAX.

6 YueOHO-MeTOIMUYECKOE 00eceyeHHe CAMOCTOSATEeIbHO PadoThl 00yYaroIMXCsl
[TpexncraBneno B mpuiaoxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecTeueHrue TUCIUITIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. JleiikoBa, M.B. WHxeHepHas KOMIbIOTEpHas Trpaduka: METOAMKA pELIeHUs
MPOEKIIMOH-HBIX 337a4 ¢ mpuMeHeHneM 3D-MonennpoBanus: yaeOHoe mocodue. [DneKTpOHHBIN
pe-cypc] : yueb. mocodue / M.B. Jleiikosa, 1.B. Berukosa. — M. : MUCHC, 2016. — 92 c. (pexxum
noctymna: http://e.lanbook.com/book/93600 ).

2. TomnomanoB, H.H. T'eomerpuueckoe MomenupoBanue : yue6. mocoome / H.H.
FomoBanoB. — M.: KVYPC: HH®PA-M, 2018. - 400 c. (pexuMm pgocryna:
http://znanium.com/catalog.php?bookinfo=520536 ).

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. Hukynun, E.A. KomnerotepHas rpaduka. Mojenu u alroputMsl [DJIeKTpOHHBIN pe-
cype] : 2018-07-12 / E.A. Hukymnun. — DnektpoH. naH. — Cankr-IletepOypr : Jlanp, 2018. —
708 c. — Pexxum nmocryna: https://e.lanbook.com/book/107948.

2. JletikoBa, M.B. mxeHepHas KOMITbIOTEpHAsS TpaduKa | METOMKA PEIICHHSI TPOSKITH-
OHHBIX 33J1a4 ¢ npuMeHeHneM 3D-monenupoBanus [DneKTpoHHBIH pecypc] : ydeOHoe mocobue /
M.B. JleiikoBa, U.B. berakoBa. — DnekTpoH. gan. — Mocksa : MUCUC, 2016. — 92 ¢. — Pe-
»kuM poctymna: https://e.lanbook.com/book/93600

B) MeToauyeckue ykazanus:
1. Bacunnwes, A.C. O6paboTka onTuYecKux n3o0paxeruii. JlabopaTopHbrit



npaktikyM. / A.C. Bacunbes, A.B. BacunbeBa. — CI16: YauBepcuter UTMO, 2017. —47 c.

r) [IporpammHoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieuenmne

Haumenosanue I1O No noroBopa Cpok nercTBuUs JIMIEH3UU

MS Office Visio
Prof 2010(ms J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Visual Studio
2013
Professional (nis
Kjacca)

J1-1227-18 o1 08.10.2018 11.10.2021

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGPOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI
HasBanue xypca CchLIKa

ITouckosas cucrema Akanemust Google (Google Scholar) JURL: https://scholar.google.ru/

HammonansHast HH(})OPMAITMOHHO-aHATUTHYECKAS
cucreMa — Poccuiickuil MTHAEKC HAy4YHOTO LIUTUPOBAHMS
(PUHII)

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

URL:
https://elibrary.ru/project_risc.asp

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:

1. JlexuuonHas ayautopusi MynbTUMEIUHHBIE CpPEACTBA XpaHEHUs, Nepefaud |
npezcTaBieHus HHGopMaIu

2. KomnbroTtepHslil kiacce. IlepcoHanbHble KOMITBIOTEPHI C BUPTYAIbHOM MAlIMHON A
ycraHoBkH cepBepHoro IIO, Bwixogom B HMHTEepHET M € JOCTYIOM B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

3. Ayauropuu sl CaMOCTOSITETIFHON pabOThI: KOMITBIOTEPHBIE KJIACCHI; YNTAILHBIC 3aJTbI
o6ubmmotexu. Bee knaccel YUT u ACY ¢ nepcoHabHBIMU KOMITBIOTEpaMH, BBIX010M B IHTepHeT
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTebHYIO CPElY YHUBEPCUTETA.

4. Aynutopuil A TpyNIOBBIX ¥ MHAWBUAYAIBHBIX KOHCYIbTAIUH, TEKYIIEr0 KOHTPOJIS
U IIPOMEKYTOUHOM artectanuu. Aya. 282 u kiaccsl YUT u ACY.

5. [Ilomemenus i CcaMOCTOATENbHOM paboOThl  OOYYarOIIUXCs, OCHAIIEHHBIX
KOMITBIOTEPHOM TEXHHMKOM C BO3MOYKHOCTBIO NOJKIIOYEHHUS K ceTH «/HTepHEeT» M Hanuuuem
JIOCTYTIA B AJIEKTPOHHYIO HH(POPMALlMOHHO-00pa3oBaTeNbHyto cpelly oprannzanuu. Knacest YUT
n ACY.

6. Ilomemenus ansd XpaHeHUs M MPOPUIAKTUYECKOTO OOCITYKUBaHHUS Y4eOHOTro
obopynoBanus. LleHTp HHOPMAITMOHHBIX TEXHOJIOTHIA — ay. 372.



[Tpunoxenue 1
JlabopaTopnas paGora Nel.
OcHo6Hble NOHAMUS PACMPOBOU U 6eKMOPHOU SPAPUKU.
BeinonHuTk nocrpoenue rpapu4eckoro 00beKTa CoriaacHo, UCHOb3ysd MaTEMaTHIECKOe
OINMCAHUE U PacTPOBOE MpecTaBiecHue. Peaan3oBaTh alropuTMbl, O3BOJISIOLIME TTIOBOPAUYNBATh
00BEKT Ha 33JaHHBIN Yo, NepeABUraTh, 3€pKaJIbHO OTOOpaXkaTh, yBEIMYUBATh (YMEHbBIIATD).

JlaGoparopHasi padora Ne2.

OcHo6Hble NOHAMUSA pACMPOBOU U 6eKMOPHOU SPAPUKU.

BeinonnuTk nocrpoenue rpapudeckoro oorexra B popmare 3D cornacHo, HCHOIb3Ys
MaTEMaTUYECKOE OIIMCAaHUE U PacTPOBOE Ipe/ICTaBlIeHNUE. Peann3oBarh aaropuTMsl,
HO3BOJISIOIINE TOBOPAUYMBATh OOBEKT Ha 3a/laHHbIN YIoJl, IepeiBUraTh, 3¢pKajIbHO 0TOOpaKaTh,
YBEJIMYUBATh (YMEHBIIATD).

JladbopaTopnasi padora Ne3.

L{semosoe npeocmasnenue epapuueckoco obvekma.

BrInoTHUTE TIOCTpOEHHE 00BEMHOTO TPadUIECKOr0 00BEKTa C UCTIOIH30BAHUEM PA3ITUIHBIX
QITOPUTMOB PEHJICPUHTA C BOXMOXXHOCTBIO PETYJIUPOBAHHMS [[BETA U CTETICHH OCBEILICHHSI CIICHBI.

JlaboparopHasi padora Ne4.

Ilocmpoenue ceomempuueckux ¢ppaxmanos.

Peanu3oBaTh anropuTMbl MOCTPOSHUSI TEOMETPUUYECKUX (PPAKTATIOB C Pa3HBIM YPOBHEM
BJIO’KEHHOCTH.

JlabopaTopnasi padora NeS.
Ilocmpoenue mrooxcecmea Manoenbopoma.
PeanuzoBaTh anropuT™ nocTpoeHust MHOXecTBa MaHens0pora.

JlabopaTopnasi padora Ne6.
Aneopumm Bbpeszenxetima 0ns pacmepusayuu ompe3sxa.
PeanuzoBate anroputm bpesenxeimMa Jiiis pacTeprs3aluu OTpe3Ka.

JlabopaTopnasi padora Ne7.

Yoanenue nesuoumvix epaneti u nunuil.

BoinonHuTe noctpoeHne 00beMHOro rpaduyeckoro 00beKTa COriacHO MHANBUIYAIbHOMY
BapuaHTy. Pa3paboTaTh anropuT™ yJaajeHuss HEBUJUMbIX I'paHeH U IMHUM IPU OBOPOTE U
nepemenieHnH 3D-rpaduueckoro 00beKTa U peaan3oBaTh UX B BUE MPOrPAMMHOIO MOJTYJIS.



[Tpunoxenue 2

a) Ilnannpyembie pe3yabTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA 1JIsl IPOBEAeHHU
NPOMEKYTOYHOM aTTecTAlMHU:

Kon
WHIUKaTOpa

Nunuxarop
IOCTHIKEHUSI
KOMIIETEHIINHU

OneHouHble CpesCTBA

[TK-6: CrtocoOHOCTH K (hopMaIu3aiuy ¥ aNrOpPUTMU3AINH [TOCTABICHHBIX 3a7a4, K
HAIKCAHUIO IIPOrPAMMHOI0 KOJIa C HCII0JIb30BAHUEM SI3BIKOB IIPOrPaMMHUPOBAHHS,
OTIPEICIICHUS] K MAHUITYJIMPOBAHUS TAHHBIMH U 0(DOPMIICHHIO ITPOIPAMMHOTO KOl B
COOTBETCTBHH YCTaHOBICHHBIMH TPEOOBAHHUSIMU

I1K-6.1

OneHuBaeT KauecTBO
MaTeMaTU4YeCKOMN
MOJIeJIH TPU
dbopmanuzanuu 3aaauu
peIMEeTHON 00IacTu

I1K-6.2

O11eHUBAaEeT KauyeCTBO
pa3paboTaHHBIX
QITOPUTMOB IS
TIOCJICTYFOIIETO
KOJMPOBAHUS

I1K-6.3

OrnenuBaet BBIOOP
MPOTPaMMHBIX CPEICTB
JUTSL IPOTPAaMMHUPOBAHUS
¥ MaHUITYJTHPOBAHS
JTAHHBIMH B
COOTBETCTBUU
YCTaHOBJICHHBIMU
TpeOOBaHUSIMU

Hepeueﬂb meopemuvyecKux eonpocoes

1. O1eHUTD Ka4yeCTBO  MaTeMaTHYECKOU
MOJIEIU TIPY pean3alyyd airOPUTMOB U3MEHEHUS
CBETJIOTHI, HACBIIICHHOCTH M TOHAJILHOCTH
Ir€OMETPUUYECKUX OOBEKTOB.

2. [TapameTpsl  pacTpoBBIX  HU300pa’KEHUI.
Pa3pemenue. I'myOuna IBETA. ToHOBBIN
JIMAIIa30H.

3. O1eHUTh KadecTBO pa3pabOTaHHBIX

anropuT™MOB 1BeTOBBIX Moneineit: RGB, CMY,
CMYK, HSV.

4. IlonsasTe  pacrepusanuu. PactpoBoe
npejcTaBiIeHue oTpe3Ka. PactpoBoe
npeJicTaBlIeHne rpapuueckux 0ObEKTOB

S. I'paduueckue n300pakeHUs C
IPUMEHEHHUEM BU3YallbHbBIX () (PEKTOB.

6. AJNTOpUTMBI pEHJIEPUHTA.

7. AJroput™Mbl  00pabOTKM U TOCTPOEHUS

rpaduueckux oobekToB B hopmare 2D u 3D.

8. OueHuTh BBIOOP MPOrPaMMHBIX CPEICTB
JUIsL TIPOTPAMMUPOBAHMST U MaHUIYJIUPOBAHUS
JAHHBIMH B  COOTBETCTBUM YCTAHOBJICHHBIMU

TpeOoBaHUSIMU  O0pabOTKM  M300paxKeHHil ¢
NPUMEHEHHEM BU3YaJIbHBIX 3((EKTOB.

9. Onucarb OCHOBHBIE IapameTpel IMpuU
BbIOOpE IIPOrPaMMHBIX CPEICTB JUIS
mporpaMMHupOBaHUA n MaHUITYyJIUPOBaHUA
JAHHBIMH B  COOTBETCTBUM YCTAHOBJICHHBIMHU
TpeOoBaHUSIMU  O0pabOTKM  H300paxeHuil ¢

MPUMEHEHHEM BU3YalIbHBIX (D PeKTOB
Ipaxmuyeckue 3a0anus

1. BEImomHUTh pa3paboTKy alrOPUTMOB [IBETOBBIX
moneneit: RGB, CMY, CMYK, HSV.

2. CipoeKTUpOBaTh CTPYKTYPHYIO MOJEIb
MIPOTPaMMHOTO O0CCIICUSHUS JIUTS PeaTu3aIiuu
ITOPUTMOB U3MEHEHUS CBETIIOTHI,
HACBIICHHOCTH M TOHAJILHOCTH T€OMETPHUSCKUX
00BEKTOB.

3aoanus na pewenue 3a0ay u3
npogheccuonanvHol 061acmu, KOMNJIeKCHble




Kon
HHIUKATOpa

Nunukarop
IOCTHIKEHUSI
KOMIIETEHIINHU

OneHouHble CpecTBa

3a0aHUsA

1. BeInoiHUTh pa3paboTKy arOpUTMOB,
MO3BOJISFOIINX BBIITOJIHUTH TECTUPOBAHHE
IPOrPaMMHOTO 00CCIICUeHU, ITO3BOJIAIONICTO
WU3MEHSTH CBETJIOTY, HACKIIIEHHOCTh U
TOHAJILHOCTH T'€OMETPHYECKUX OOBEKTOB.

2. Peann3oBaTh yCTpaHEHUE BISIBICHHBIX
HEJ0CTAaTKOB TOCJIC TECTUPOBAHUS ITyTEM
KOPPEKTUPOBKH pa3padOTaHHBIX AITOPUTMOB.

[TK-8: CrtocoOHOCTH K CO3AaHHIO BU3YaTLHOTO CTUJIS HHTEpdeiica mporpaMMHOTO
MPOYKTA, CTHJICBBIX PYKOBOJICTB K MHTEP(EHCy U BU3YaTH3aIlH JAaHHBIX

I1K-8.1

OrneHuBacT
BU3YJIbHBIN CTUJIb
uHTEpPEiicoB
IIPOrPaMMHOTO
IPOYKTA

I1K-8.2

OneHuBaeT
KOPPEKTHOCTb BbIOOpa
CpPE/CTB BU3yalIU3aIlUH
IIPH [IPE/ICTABICHUH
uHTepEHCHBIX
peLeHni

Ilepeuens meopemuueckux 60npocos

1. Omnpenenurte noHsiTue nHTEpPeEiic.

2. [Tosicaure, noyemMy HE00XO0MMO
NPUBJICKATh BHUMAHHUE TOJb30BATENS MPU paboTe
C TIOJIB30BATENILCKUM HHTEpDericoM.

3. [IpuBenure  mpuMepsl  HUCHOJIb30BAHUSA
NpaBUia «30J0TOTO CEUCHHS» B OKPYXKAIOIIEM
MUpE, UCKYCCTBE U MPOTrPaMMHUPOBAHUU.

4. Onpenenure AJIEMEHTHI Ka4ecTBa
uHTepderica.

5. Omnpenenure NOHITHE BOCIPUSATHE.

6. Kak cBs3aHO BoOCHpUATHE C MOJEIBIO
HoJb30BaTens?

7. [TosicauTe Takue HOHSATHS, KaK:

BU3YalbHBI CTUIb HHTEpdeiica MpOrpaMMHOIO
NPO/YKTa, CTUJIEBBIE PYKOBOJCTBA K MHTEpdeicy
Y BU3yaJIM3alli1 JaHHBIX.

IIpaxmuueckue 3a0anus

BeimonHuTE pa3zpaboTKy BU3yaTbHOTO CTHIIS
uHTepdeiica nporpaMMHoro nmpoaykra. Onenure
BU3YaJIbHBIN CTHJIb UHTEP(DHENCOB MPOrpaMMHOIO
NPOAYKTA, UCTIONb3Ys OJIHY U3 METOAMK
OTIpeIeJIeHNs] Ka4eCTBa MOJIb30BATEILCKOTO
uHTepdeiica.

3aoanus na pewenue 3a0ay uz npogheccuoHaIbHO
obnacmu, KOMnJieKCHvle 3a0anus

BrimoanTh pa3zpaboTky uHTEpdEiica
POTPaMMHOTO MPOAYKTa rpauyeckoil CUCTEMBI C
BO3MOYKHOCTBIO 3arpyXaTh Tpauueckoe
n300pa’keHre U MEHATh €r0 OCHOBHBIE MTapaMeTphl
C COXpaHEHUEM pe3yabTaTa paboTHlI.

0) Ilopsnok npoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJN U KPUTEPHH

OIICHUBAHUA:

[TpomexxyTodHast aTTecTamus M0 JUCIUILINHE BKIIFOYAET TEOPETUUECKHUE BOTIPOCHI,
MO3BOJIAIOIINE OLICHUTh YPOBEHD YCBOCHHS O0YYAIOIIMMHUCS 3HAHHUM, U TIPAKTUYECKUE 3aJaHMs,
BBISBJISIFOIINE CTENIEHh CPOPMUPOBAHHOCTH YMEHUMN U BJIa/IeHUH, MPOBOIUTCS B popme B popme

OK3aMcCHa.




DK3aMeH N0 AUCLUUIUINHE TPOBOIUTCS B YCTHOM (hopMe 10 3K3aMEHAIlMOHHBIM OUJIeTaM,
KaXKIBIH U3 KOTOPBIX BKJIIOYAET JIBA TEOPETUUYECKUX BOMPOCA U OJTHO MPAKTHUUECKOE 3aJaHHe.
IMoka3aTe1u U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4arouiics IeMOHCTPUPYET BBICOKUI YPOBEHb
c(OpPMHPOBAHHOCTH KOMITETCHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOE 3HAHUE
yueOHOro MaTepuasna, CBOOOIHO BBIMOJIHAET MPAKTUYECKUE 3aJjaHHsl, CBOOOIHO OTIEpUPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYalUAX MOBBIIICHHOHN CI0KHOCTH.

— Ha OIICHKY «X0po1o» (4 6amia) — o0yJaromuiics JEMOHCTPUPYET CPEAHUN YPOBEHD
c(OpPMHPOBAHHOCTH KOMITETCHIIUIA: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMTYCKAIOTCS
HE3HAaYUTeNIbHbIE OINOKH, HETOYHOCTH, 3aTPYAHEHUS [IPU aHATUTUYECKUX ONEPaLIUsX,
nepeHoce 3HaHUK M YMEHUN Ha HOBBIE, HECTaHJAPTHBIC CUTYaLlUH.

— Ha OLIEHKY «y/J0BJeTBOPUTEIbHO» (3 Oaia) — 00y4yarouuiicss IeMOHCTPUPYET MOPOTOBbIT
yYpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETECHIIUI: B X0J1€ KOHTPOJIBHBIX MEPOIIPHUITUIN TOTYCKAIOTCS
OLIMOKH, MPOSIBISIETCS OTCYTCTBUE OTACIbHBIX 3HAHUN, YMEHUH, HABBIKOB, O0y4YaIOLHIiCs
WCTIBITBIBACT 3HAUNTEIIBHBIC 3aTPYAHCHUS [TPH ONIEPUPOBAHUH 3HAHUSMH U YMEHUSMU TIPH UX
MEPEHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «HeY/I0BJIeTBOPUTEJIbHO» (2 O6aiia) — o0ydaromuiics AeMOHCTPUPYET 3HaHUS HE
6omee 20% TeopeTHYecKoro MaTepuana, I0MyCcKaeT CyleCTBEHHBIEC OIINOKH, HE MOXKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OLIEHKY «HeY/I0BJIeTBOPUTEIAbHO» (1 6armt) — oOyJaromuiics He MOKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCTIPOM3BENCHUS U 00BSICHEHUS! HH(OpMAINH, HE MOKET IMOKa3aTh
MHTEIJICKTyadIbHbIe HABBIKM PELICHUS MPOCTHIX 3a/1a4.

Ilokazamenu u Kpumepuu oyeHUBAHUA KYPCOBOIL padOMbL:

— Ha OLEHKY «OTIUYHO» (5 0aiioB) — paboTa BHIMOJIHEHA B COOTBETCTBUU C 3aJaHUEM,
00yJaromuics MOKa3bIBaeT BEICOKUI YPOBEHb 3HAHUH HE TOJIBKO HA YPOBHE BOCIIPOU3BENICHUS U
00BsicCHEHUS! HH(POPMAINH, HO U UHTEJIEKTyallbHbIE HABBIKU PELIeHUs IpobieM U 3a/1a4,
HAXOXKJCHNS YHUKAIBHBIX OTBETOB K ITPOOJIEMaM, OIIEHKU M BHIHECEHUS! KPUTHICCKUX
CYXKJICHU;

— Ha OIICHKY «X0opoIIoy (4 6aia) — paboTa BBHITIOJIHEHA B COOTBETCTBHUH C 3a/IaHHUEM,
oOyyaroImuiics MOKa3bIBaeT 3HAHUS HE TOJIBKO Ha YPOBHE BOCIIPOU3BENECHUS U OOBSICHEHUS
UHPOPMAIINHU, HO ¥ UHTEIUIEKTyalbHbIE HABBIKH PEIICHHsSI TPOOJIEM U 3a1a4, HaX 0K ICHUS
YHHUKAJIbHBIX OTBETOB K Mpobiemam;

— Ha OIICHKY «Y/JOBJIETBOPUTEIHHOY (3 Oaiia) — paboTa BBIIMOIHEHA B COOTBETCTBHUH C
3aJaHleM, 00yJaroliics MoKa3bIBaeT 3HAHUS HA YPOBHE BOCIIPOU3BEIEHUS U OOBSICHEHUS
MH(POPMAIINH, HHTEIUIEKTYaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OLIEHKY «HEYAOBJIETBOPUTENIbHOY (2 Gaiia) — 3ajaHKie MPeroiaBaTessl BHITOJTHEHO
YaCTUYHO, B TIPOIIECCE 3AIUTHI PA0OTHI 00YUYAIOIIUKACS TOTYCKAET CYIIECTBEHHBIC OITHOKH, HE
MOJKET MOKa3aTh MHTEIJUICKTYaIbHbIE HABBIKH PEIICHUS TOCTABICHHOM 3a/1auH.

— Ha OIIEHKY «HEYIOBJIETBOpUTENHHOY (1 Oayur) — 3amaHue mperno1aBaTelsi BHITOTHEHO
YaCTUYHO, 00yYarOIIUIACS HE MOXKET BOCIIPOU3BECTU M OOBSCHUTDH COJICPKAHNE, HE MOXKET
M0Ka3aTh MHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS IIOCTABIICHHOH 3a/1aui. — paboTa BBHITIOJTHEHA B
COOTBETCTBUM C 33J[aHHEM, 0OYUaIOIIHMIiCs TTOKAa3bIBACT BEICOKUN YPOBEHb 3HAHUN HE TOJIBKO HA
YPOBHE BOCIIPOU3BENICHHS U OOBSICHEHHSI HH(OPMAIIMH, HO ¥ HHTEIUICKTYyaJIbHbIE HABBIKA
peleHus mpoodieM U 3aj1ay, HaX0XKJIEHUS] YHUKAJIbHBIX OTBETOB K Mpo0seMam, OIIeHKH U
BBIHECCHHSI KPUTHUECKUX CYXKICHUH.

3aganue Ha KypcoBYyIo padory:

Peanm3oBaTh MPOEKT HA ATOPUTMUYECKOM SI3BIKE TIPOTPAMMHUPOBAHMSI, TTO3BOJISIOMINN YAAISATh
«UIYMBD» U300paxkeHus (M300pakeHne BBIIAETCS COTJIACHO UHMBHUIYaIbHOMY 33J[aHHUIO).
PeanmzoBaTh anropuT™M W3MEHEHHSI KOHTPACTHOCTH M IPKOCTH M300paXKeHHUs, a TaK K€ ePeBOT
[[BETHOT'O M300paXKEHUsI B MOHOXPOMHOE.



