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1. Ilepeyensn

IUIAHUPYEMbIX

pe3yJbTaToB

o0yueHust

o AUCHHUILIIMHE,

COOTHECCHHBIX ¢ HHAUKATOPAMH NO0CTHKCHUSA KOMIIEeTEH M

Komnerenuus Conep:kaHne KOMIeTeHIIUH HMuauxarop Conep:kaHue MHHAMKATOPA
CriocobeH TIPAMEHSTH
€CTEeCTBEHHOHAyYHbIC u
oOIIeHKXEHEPHBIE 3HAHMS, METOJBI [IpumeHsieT ecTeCTBEHHOHAYYHBIC —W/HIIH
OIlIK-1 MaTeMaTu4eCKOro aHaiusa u | OIIK-1.2 OOILEHHKEHEPHbIE 3HaHHS Ui PELICHHs
MOJICIUPOBAHUS, TEOPETUYECKOrO U 3ama4y
9KCIIEPUMEHTAIBHOTO HCCICIOBAHNS
B IpO(heCCHOHANBHOM JIESITENbHOCTH
BriOupaer nHpOpMaMOHHBIE TEXHOJIOTHUH
1 TPOrpaMMHBIE CpPEICTBA, B TOM YHCIE
Crioco0eH TOHMMarh  MPHUHIMIIBI
OIIK-2.1 OTE€YECTBEHHOI'O NIPOU3BOJCTBA, pu
paboTsI COBPEMEHHBIX .
. pemieHnM  3aga4  NpodecCHOHaNbHOU
WH(QOPMALMOHHBIX TEXHOJIOTHH U
OIpaMMHBIX CPE/ICTB, B TOM YHCIIE ASATCIPHOCTH
i§
OIIK-2 porp p ’ Hcnonsiyet COBPEMEHHEIE
OTEUEeCTBEHHOTO MPOU3BOJICTBA, U
MH)OPMALMOHHbIE TEXHOJIOTHH "
VICTIONB3OBATE  MX ~ TIPH  PerieHiy MPOTPaMMHBIE CPEACTBA, B TOM YHCIE
3amaq npodeccnonansroi | OIMK-2.2 porp pen ’
OTEYECTBEHHOTO  TPOM3BOJACTBA,  IPH
JIeSITEIIEHOCTH .
pemieHMM  3aga4  Hpo(eCCHOHATBHON
JIeSTEIIbHOCTH
CrniocobeH y4acTBOBAaTh B
pa3paboTKe CTaHAApPTOB, HOPM H [IpumeHsieT craHIapThl, HOPMBI, NPABUIIA,
OIIK-4 mpaBui, a Takke TexHudeckoi | OIIK-4.1 TEXHUYECKYIO JOKYMEHTAIIHIO B
JIOKyMEHTAI}H, CBSI3aHHOU c podecCHOHATBLHON AEATETbHOCTH
IpoeCcCHOHATBHON IESITENbHOCTHIO

2. MecTo IMCUMILTHHBI B CTPYKTYpe 00pa30BaTe/ibHO MPOrpaMMbl

JIMCIUIINHEI (HpaKTI/IKI/I), Amnanutuueckas reomeTpusi, JInnelinas anrebpa u Teopus
TIpeIIEeCTBYIONINE M3ydeHHIo | MATPULL Haueprarenbnas reomerpus, }
JACITATTHHDL, pe3yIbTaThl [TIporpammupoBanue, [IporpaMmmupoBaHue NpUIOKEHUI
OCBOCHHUS KOTOPLIX H€O6XO,III/IMBI

JIIA OCBOCHUA I[ElHHOﬁ

JIACIIUATIIIMHEIL.

Jucturvael  (MPaKTUKH),  JJIs | BbimyckHas KBaNM(UKAIMOHHAS paborta,
KOTOPHIX ~ PE3yJIbTaThl OCBOCHHUS ['eomeTpuueckoe  monenupoBanue, [Ipegaunnomnas
JTAHHOU JUCIUIIINHEI OymyT ggfﬁzﬁgi’mecmﬂ) Epe;(II;I’I?IjIII?; waecKad (npoeKTHo-
H€O6XOI[I/IMBI, KaK BXOOHBIC

SHaHWA, YMCHHA W BJIIAJACHUA 1A

HNX U3YUCHUA.

3. O0beM IMCHUILJIMHBI

B 3QYE€THBLIX C€AUMHHIAX C¢ YKasaHueM KOJHUIECTBA

aKaJeMHYeCKMX YacOB, BbIIEJIEHHBIX HA KOHTAKTHYIO PadoTy 00y4yaromerocs ¢
npenoaasaresieM (1o BUAaM yY4eOHBIX 3aHATHI) M1 HA CAMOCTOATEILHYIO padoTy
odyuaronrerocsi

OO0wmii 00beM OTUCHUIUIMHEL B 3.€. /yac: 4 / 144

dopma MPOMEKYTOUHOM aTTecTallu: 3a4eT




Buabl 3aHATHI, MX TPYA0EMKOCTH (Yac.) O0beM KOHTAKTHOM
padoThI

®opma

Jladoparopubie | IIpakTHuyeckue CamocTosiTeJIbHA o0yuaronerocs ¢

00y4eHust Jlekuun
padoThI 3aHATHA s pabdora npenojaaBarejeM
(uac)

3a04Hast 6 6 4 128 21

4. CoaepxxkaHue IMCHUIVIMHBI, CTPYKTYPHPOBaHHOe MO TeMaM (pasgejiam) ¢
yKa3aHMeM OTBE€JEHHOr0 Ha HUX KOJIUYECTBA aKaJeMUYeCKMX YacOB M BH/IOB
Y4eOHBbIX 3aHATHH

dopma obyueHusa: 3a04Han
Cemecmp: 4

JleKIMOHHBIE 3aHATHA (64.)
1. BBenenne B uHKeHepHY rpapuky(14.)[1,3,4] OcHOBHBIE HampaBICHUS.
Knaccuduxamus nzobpaxenusi. [IpeobpasoBanue nM300pakeHUN M3 OJHOTO Kiacca B
JIPYTOU. Bunbpl  yCTpOWCTB  BU3YQJIBHOTO OTOOpaKCHHMS. IIpencrasnenue
BUJICOMHGOpPMAIIMM M €€ MallluHHas reHeparus. l[[BeToBble Monmenu W manurpa.
KomupoBka mBeta. AnautuBHas 1BetoBas moaenb RGB. CyOTpakTuBHas 1BeToBas
Mozaeiar CMYK. IpetoBas momens HSV.
2. MaremaruyecKue OCHOBbl KOMIBITEPHON rpaduku. {TBOpYecKoe 3aJaHuUe}
(14.)[1,3,4] OnHOpPOHBIE KOOPAMHATHI TOUKKU.MaTeMaTu4eCKIUE OCHOBBI KOMITBIOTEPHOM
rpadguku. [eoMeTprueckoe MOACIUPOBAHUE pEIIAeMON 3a1auu, 0a30BbIC AJTOPUTMBI.
Co3znanne ABUKYIIUXCS U300paKeHUI.
3. PacTpoBblie aropuTMbl. AJITOPUTM 3alI0JIHEHHUS 3aiaHHOM o0aacTu.(14.)[1,3,4,5]
PactpoBbie alropuTMbl, OCHOBHbIE TOHATHS. OOmuii anroput™M bpesenxeiima
pacTpoBOTO MPEACTABICHUS OTpe3Ka. PactpoBoe MIPEACTABIICHUE
OKpykHOCTH.VICTIOIb30BaHNE OKOH B MAIIMHHON Tpaduke .AJTOPUTMBI 3aIOTHEHUS HE
BBINTYKJIOTO MHOTOYTOJIbHUKA, 3aJaHHOTO CBOMMH BepIIMHAaMH M peOpamu. TecT Ha
MPUHA/JICKHOCTh JTAHHOW TOYKM MHOTOYTOJIBHUKY. AJTOPUTMBI pa3pe3aHus W
00paboTKH  reoMeTpuyecknx OOBEKTOB, 3amoiiHeHWe obmacteir B Qopme
MHOTOYTOJIbHUKA. AJITOPUTM 3aJTMBKH TPOU3BOILHOM 00JIaCTH C 3aTPAaBKOM.
4. Addunnbie mnpeodpazoBanusi(14.)[1,3,4,5] Addunnbie npeoOpazoBaHusi Ha
m1ockocTu. AdpuHHbIe TpeoOpa3oBaHus B MPOCTPAHCTBE
5. Buabl NPOEKTHPOBAHHMS.AJITOPUTMBI  ylajleHHE  HeJHUIEBbIX TpaHei
MHoOrorpanauka.(14.)[3,4] IlapamnensHoe  npoektupoBanue.  llepcrnexkTuBHOE
npoektupoBanue. (OCOOEHHOCTH TPOCKIMN INMAIKUX OTOOpaKeHUH. AJITOPUTMBI
yaajieHne HeBUANMBIX peOep U rpaHeil MHOTOYTOJIbHUKA.
6. U300pakenne riagkux KpuUBbIX U moBepxHocrtei(14.)[1,3,5,6] Crnalin-kpuBbie.
Crnaitn-¢ynkiuu. CocraBHbie  Oera-crutaiiHoBeie  kpuBbie. Kpusbie  besbe.B-
CIUIATHOBBIE KpHUBBIE.
Crnaiin-noBepxHoCTH. B-crumaitHoBbie moBepxHocTd. [locTpoenue rpaduka QyHKIuH
JBYX TIEPEMEHHBIX(pacTpoBasi BEPCHs, OTYTOHOBBIC U300PAKECHHUSI.




IIpakTuyeckue 3anarus (44.)
1. PacrpoBbie agaroputmbi(14.)[1,3,4,7] I[IpumeHsisi ecTeCTBEHHOHAy4YHbBIC 3HAHUS
OCHOB PAacTpPOBBIX aJTOPUTMOB TMOCTPOUTHh MO 3aJaHHBIM IMApPAMETPAM OTPE3OK,
OKPY>KHOCTb,  DJIJIMIIC.  AJITOPUTMBI  3aMOJHEHUS  BHYTPEHHOCTH  oOnacrtei
OTPAHUYEHHBIX KOHTYPOM.
2. Addunnbie npeodpa3oBaHusi HA IUVIOCKOCTH M B mpocrpancrse(lu.)[1,3,4,5]
[IpuMeHsisi ecTeCTBEHHOHAYUYHbIE 3HAHHMS OCHOB MAaTPUYHBIX aIrOpUTMOB ah@UHHBIX
npeoOpa3oBaHUM  paccyuTaThb KOOPAMHATHI BEPIIMH 3a/laHHOTO MHOTOYTOJIbHUKA,
MTOBEPHYTOTO U YBEJIMYEHHOTO OTHOCUTEIIBHO 3aIaHHOTO IIEHTpa
3. Buabl npoeumpoBanue(14.)[1,3,4,5] IlpumeHsisi ecTeCTBEHHOHAYYHbIE 3HAHUS
OCHOB MaTPUYHBIX aJITOPUTMOB MPOCIIMPOBAHUE TPEXMEPHBIX OOBEKTOB Ha IJIOCKOCTh
paccuuTarb KOOPJAHWHATBI IMPOCKUWM BEPLIMH 33JaHHOTO MHOTOTPAaHHUKA, C
HCMOJIb30BAHUEM MAaTPHIIBI AKCOHOMETPUYECKOU MTPOEKINH.
[IpumeHsii  €CTECTBEHHOHAy4YHbIE  3HAHUS  OCHOB  MAaTPUYHBIX  AJTOPUTMOB
MPOCIUPOBAHUE TPEXMEPHBIX OOBEKTOB Ha IUIOCKOCTh PAaCCUUTaTh KOOPIUHATHI
MEPCHEKTUBHOW MPOCKIHUU BEPIIMH 3aJaHHOTO MHOTOTPAaHHMKA, C WCIOJIb30BAHHEM
MATPHUIIbI IEHTPATIBHOTO MPOEHUPOBAHUS.
4. IlocTpoeHue CIVIAWHHOBBLIX KPUBBIX U rpaukoB QpyHKIUI ABYX NMepeMeHHbIX.
(14.)[1,3,4,5] [IpumeHsisi €CTECTBEHHOHAYYHBIE 3HAHUSI OCHOB aJITOPUTMOB MOCTPOCHUE
KPUBBIX MO 33/IaHHBIM TOYKAM IMOCTPOUTHh MHTEPHOJALMOHHBIN B-CIulaiiH U KpuBYIO
besbe.
IIpumeHsisi eCTECTBEHHOHAy4YHbIE 3HAHHWS OCHOB IIPOEKTUPOBAHUS TPEXMEPHOU
IIOBEPXHOCTU C MOMOILIBIO NOCTPOCHUS KOHTYPHBIX JMHHUU IOCTPOUTH TPEXMEPHYIO
MOBEPXHOCTb 110 33JJaHHOMY YpaBHEHHIO (DYHKIIUU JABYX NIEPEMEHHBIX.

JlaGopaTopHbie pa6oThI (64.)

1. PacTpoBbie ajgropurmsbl.(14.)[1,3,7,8,9] Hcnons3yst COBPEMEHHBIEC
MH(QOpPMaIIMOHHBIE TEXHOJIOTMHW M MPOrpaMMHBIE CPEACTBa pa3paboTaTh MPOrpammy,
KoTOpass 1o oOmeMy anroputMmy bpe3enxeliMa CTpOMT OTPE30K U PacTpoBOE
n3o0paxeHue OKpy>KHOCTH. [IpumeHsis  cTaHmapThl, TMpaBWwiIa  TEXHUYECKOU
JIOKyMEHTAIIMHM, COCTaBbT€ OTUET O BBIMOJHEHUU JTA00OpaTOpHOM pabOThI C ONMUCaHUEM
MPOTPaMMHBIX CPEICTB.

2. AJIropuT™ 3aJIMBKHM 3aMKHYTOH o0Jsactu ¢ 3arpaBkoii(14.)[1,3,7,8,9] Mcnons3ys
COBpeMEHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUU M MPOTrpaMMHBIE CpelCTBa pa3paboTarh
porpamMmy, KOTopas peaiu3yeT ajiroOpuTM 3alMBKH 3aMKHYTOM OOJACTH C 3aTpaBKOM.
[IpuMensisi cTaHgapThl, NpaBUjIa TEXHUYECKOW JOKYMEHTAllUHU, COCTAaBbTE€ OTYET O
BBITIOJTHEHUH J1a00paTOpHON pabOThI ¢ ONTUCAHUEM MTPOTPAMMHBIX CPENICTB.

3. Addunnbie npeoOpazoBanuss Ha miaockoctu(14.)[1,3,7,8,9] Wcnonb3ys
COBpEMEHHBIC MH(GOPMAIIMOHHBIC TEXHOJIOTHU M MPOTPAMMHBIE CPEICTBa pa3padboTaTh
nporpaMMy, KOTOpasi  peaju3yeT  CO3JaHusl  JABKYIIUXCS — M300paXeHuh ¢
UCIOIb30BaHUEM apUHHBIX TTpeoOpa3oBaHU HA TUIOCKOCTH. IIpuMeHsisi cTaHIapThl,
MpaBUJia TEXHUYECKOU JOKYMEHTAIIMU, COCTABHTE€ OTYET O BBIMOJIHEHUU JTA00PATOPHOM
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paboThI C ONTUCAHUEM MTPOTPAMMHBIX CPEJICTB.

4. Peanu3auus ajJropurMa nocTpoeHusi OPTOrpapuyecKuX 1 aKCOHOMETPUYECKUX
NMPOoeKIHN I ILnaTroHOBBIX Teu.(14.)[1,3,7,8,9] Hcnons3ys COBPEMEHHBIC
MH(POpPMAlIMOHHBIE TEXHOJIOTMM U NPOrpaMMHBIE CPEACTBa pa3paboTaTh MPOrpammy,
KOoTOpasi peanusyer mnpoenupyer 3D reoMmeTpudeckre OOBEKThI Ha IUIOCKOCTh C
HCMOJIb30BAHUEM QITOPUTMA YAAJICHUS HEBUAUMMBIX JUHHU. [IpuMeHss cTaHAapThl,
MpaBUJia TEXHUYECKOW JIOKYMEHTAIIMH, COCTABhTE€ OTYET O BBIMOJHEHUU JIA00PATOPHOM
paboThI C ONTMCAHUEM MTPOTPAMMHBIX CPEJICTB.

5. Peaqm3zanmsi ajaroputmMa pucoBanusi KpuBbix(14.)[1,3,7,8,9] HMcnonwsys
COBpEeMEHHbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHU M MPOTPaMMHBIE CpeICTBa pa3paboTaTh
[IpOrpamMMmy, KOTOpasi peayin3yeT alilfOpUTM prucoBaHus KpuBoH besse u B- crimaiHHOBOM
KpuBou . lIpuMensis craHmapThl, ImpaBWIa TEXHUYECKOW TOKYMEHTAllMU, COCTABBTE
OTYET O BHITIOJIHEHUHU JJa00OPaTOPHOU pabOThI C ONTUCAHUEM MTPOTPAMMHBIX CPEJICTB.

6. Peasmmzauust nmocrpoenust pyHkuui AByx nepemeHnbix(14.)[1,7,8,9] HMcrons3ys
COBpPEMEHHbIC MH(OPMAIIMOHHBIE TEXHOJOTUM U MPOTpaMMHBIE CPEACTBA pa3padboTarhb
porpaMmy, KOTopas peaju3yeT allflOPUTM PUCOBaHUS (DYHKIIMN JABYX MEPEMEHHBIX C
yIAJICHUEM HEBUAMMBIX JWHUM . [IpuMeHsss cTaHmapThl, MNpaBuila TEXHUYECKOU
JIOKyMEHTAIIMHM, COCTaBbT€ OTUET O BBHIMOJHEHUU JTA00OpaTOpHOM pabOThI C ONMUCaHUEM
MPOrPAMMHBIX CPEJICTB.

CamocrosiTesbHas padora (1284.)

1. U3yuyenune Teopernuyeckoro marepmaja(644.)[1,3,4] M3yuyeHue TEOpETHUUECKUX
OCHOB WH)XEHEpHOH rpaduke sl GOPMUPOBAHMS HABBIKOB MPUMEHEHHS 0a30BBIX
aJITOPUTMOB TIPU pEIIeHUH 3a7a4. V3yueHne OoCHOB COBPEMEHHBIX MH(OPMAIMOHHBIX
TEXHOJOTUN N7 GOPMUPOBAHUS BHIOOpPA M WCIIOJIIB30BAHUS MPOTPAMMHBIX CPEJNICTB, B
TOM YHCJI€ OTEYECTBEHHOTO MPOM3BOICTBA MPHU BHITIOJHEHUN Ja00OPATOPHBIX padoT.

3. IloaroroBka k JadoparopHbiM padoram(324.)[1,7,8,9] N3yueHue TeopeTHUECKUX
OCHOB WMH)XEHEpHOU Tpaduke s (OpMHUPOBAHUS HABBIKOB MPUMEHEHHS 0a30BBIX
aJITOPUTMOB TIPU pEIICHUM 3a7ad. M3yueHne OCHOB COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUHN 1Ji1 (hOPMUPOBAHUS BBIOOpPA U HMCIOJb30BAaHUS MPOTPAMMHBIX CPEJICTB, B
TOM YKCJIE€ OTEYECTBEHHOTO MPOU3BOICTBA TP BHIMIOJIHEHUH JIaOOPaTOPHBIX padoT.

4. TloaroroBka K MpakTu4ecKuM 3aHaTusam(234.)[1,2,3,4] N3zyueHue TeopeTnueCcKux
OCHOB WH)XEHEpHOU Trpaduke i (GOpMUPOBAHUS HABBHIKOB MPUMEHEHUs 0a30BbIX
aJITOPUTMOB TIPU pelieHuu 3ahay. V3yueHrne OoCHOB COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJOTUN N1 OPMUPOBAHUS BHIOOpPA M MCIIOJIIB30BAHUS MPOTPAMMHBIX CPEJICTB, B
TOM YHMCJIE OTEYECTBEHHOTO MPOU3BOCTBA MPHU BBITIOJIHEHUH MTPAKTUYECKUX PAOOT.

5. IloaroroBka Kk 3a4ery(94.)[1,3.,4,5,7,8,9] IloBTOpeHne Mmarepuaia

5. IlepedyeHb Y4eOHO-METOAUYECKOT0 O0eCIeYeHUs] CAMOCTOATENbHON PadoThI
00y4arouuxcs M0 JMCHUIINHE

Jlns kaxxkporo oOydaromierocst o0ecredeH WHANBUIYaTbHBIM HEOTpaHUYEHHBIN
JOCTYM K 3JIEKTPOHHO-OMOMMOTEUHbIM cucTeMaM: JlaHb, YHUBEpCUTETCKAsT OMOIMOTEKA
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OH-TIaliH, J3MeKkTpoHHOU Ombmmoreke AnTI'TY u Kk snexkTpoHHONU WHGOPMAIMOHHO-
00pa30BaTeNbHOM Cpeie:

1. Hynuuk, E.A. Dnementsl kommbioTepHod rpaduxu. Yacte 1. OcHOBHBIE
HaIlpaBJICHUSI U METOJIbI KOMIILIOTEPHOU Ipaduku [TekcT]|: MeTos. moc. AJjist CTy/. CIell.
"TIM"/ E.A. Qynauk; PUN. - Py6iiosck: PUO, 2003. - 65 c. ( 93 7k3.)

2. dynauk E.A. KomnbrorepHas rpaduka: YdyebHoe nmocodue s 00yqaronuxcs
no HampasieHuto noarotoBku 09.03.01 "MHdpopMaTuka U BBIUMCIUTENbHAS TEXHUKA»
/E.A. Qynauk. A. CenuBaHoBa; PyO1OBCKUI UHIYCTpUAbHBIA UHCTUTYT. — PyOIIOBCK:
PUM, 2015. URL: http://edu.rubinst.ru/course/view.php?id=52 (mara oOparmieHus
01.11.2021)

6. IlepevyeHnb y4eOHOM JTUTEPATYPBI
6.1. OcHoBHas nuTeparypa

3. bopeckoB, A.B. I'paduka TpexMepHOHl KOMIBIOTEPHOW HUIPhl Ha OCHOBE
OpenGL : npaktuueckoe nocodue / A.B. bopeckoB. — Mocksa : {uamor-MHUOU, 2004.
— 383 ¢ : Tabm, cxem. — Pexum gocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=89378 (mara obpamenus: 30.11.2019). —
bubnuorp. B kH. — ISBN 5-86404-190-4. — TekcT : MeKTPOHHBIN.

4. Tlepemutuna, T.O. Kommbiorepnass rpaduka : yuebnoe mocodbue / T.O.
Ilepemutnna ; Tomckuii loCynapCTBEHHBIM YHUBEPCUTET CHCTEM YIIPABICHUS U
panuosnekTpoHuku (TYCYP). — Tomck : Db Konrtent, 2012. — 144 c. : ui.,tabm., cxem.
— Pexum gpmocryma: mo mommucke. — URL: https://biblioclub.ru/index.php?
page=book&1d=208688 (mara obpamenus: 30.11.2020). — ISBN 978-5-4332-0077-7. —
TeKCT : DJIEKTPOHHBIN.

6.2. lononHUTENbHAS TUTEpATYpa

5. 3amopoxusiii, A. I. BBeneHne B TpeXMEpHYIO KOMIBIOTEPHYIO Tpaduky ¢
ucnonb3oBanrem oubnmuorekn OpenGL : yuebrOoe mocobwme : [16+] / A. I'. 3agopoxHbIi,
M. T Ilepcona, FO. 1. Komkuna. — HoBocubupck : HoBocuOupckuit rocyaapcTBEHHbIN
TexHuueckui yuusepeutet, 2018. — 100 c. : un., Tabn. — Pexxum noctymna: mo mojmnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=575673 (mara oOpaieHus:
27.12.2021). — bubnuorp. B kH. — ISBN 978-5-7782-3744-5. — TekcT : 3I€KTPOHHBIM.

6. 6. Banmuna, E. Kommnbtorepnas rpaduka : npaktukym / E. Banmwmna, H.
CeBeproxuna, C. XaszoBa ; OpeHOyprckuii TrocylapCTBEHHBI yHUBEPCUTET. —
OpenOypr : OpenOyprckuit rocynapcTBeHHbI yHuBepcutet, 2014. — 98 c. : ui., Tabmn. —
Pexxum  pocryma: mo mommucke. —  URL:  https://biblioclub.ru/index.php?
page=book&id=259364 (mara obpamenus: 18.11.2021). — bubmuorp. B xkH. — Teker :
ANEKTPOHHBIM.

7. Ilepeyenb pecypcoB HUH(POPMALMOHHO-TEJIEKOMMYHMKALIMOHHOH  CeTH
«HTEepHEeT», HEOOXOAMMBIX AJI1 OCBOCHUS TN CHUIIMHBI

7. KommblotepHas rpaduka /Teopus, anroputmbl, npumepbl Ha C++ u OpenGL
http://compgraphics.info/



8. Kommbrorepnas I'papuxka wu Mynerumenua. CeteBoit KypHaI
http://cgm.computergraphics.ru/

9. JIaboparopust kommbloTepHOil rpaduke npu BMuK MI'Y
http://rsdn.ru/article/opengl/ogltut2.xml

8. @OoHI OLEHOYHBIX MaTepHuajJoB Jisd MNPOBCACHHA TEKYIIECIro KOHTPOJIA
YCII€EBAEMOCTH U l'[pOMG)KyTO'—IHOﬁ arrecranuun

ConepxaHue  NPOMEXKYTOYHOM  arTecTallud  PACKPBIBAETCS B KOMIUIEKTE
KOHTPOJIMPYIOIIMX MaTepUaloB, NPEIHA3HAYEHHBIX Ui IPOBEPKH COOTBETCTBUS
YPOBHSI MOATOTOBKM MO AuciuiuinHe TpedoBaHusM @PI'OC, koTopble XpaHITCS Ha
kadenpe-pazpadorunke PI1/] B neuatHom Busie u B OMOC.

®donj olleHOYHBIX MaTepuaioB (POM) o TUCHUIUIMHE PEACTABIEH B MPUIIOKECHUU
A.

9. IlepevyeHb MH(OPMAIMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMbIX NPH OCYIIECTBICHHHU
o0pa3oBare/IbHOIO  mpolecca MO0 JAUCHUIVIMHE, BKJIOYasi MepevyeHb
NMPOrpaMMHOro odecnedeHnss 1 ”HGOPMANMOHHBIX CMIPABOYHBIX CHCTEM

JUis yCIIenmHOro OCBOEHUS JMUCIUILIUHBI HCIIONB3YIOTCS PECYpChl 3JIEKTPOHHOW WH(POPMALMOHHO-
oOpa3oBaTeibHON cpeabl, 00pa3oBaTeNbHbIE HMHTEPHET-NMOPTAbl, IN0OANbHAs KOMIIBIOTEPHAs CETh
HNHreprner. B mpouecce u3ydeHMs] OUCLUILIMHBL MPOUCXOAUT HMHTEPAKTHBHOE B3aUMOJCHCTBHUE
00ydJaromerocst ¢ mpenoaaBaTeneM yepe3 JMUHbIA KaOWHET CTy/IeHTA.

Nern Hcnonb3yeMoe mporpaMMHoe odecriedeHue
1 Dev-C++
2 Free Pascal
3 Lazarus
4 LibreOffice
5 Python
6 Windows
7 Antuupyc Kaspersky
8 SAunnekc.bpaysep
9 7-Zip
Nern Hcnonb3yemsble npodeccnoHa bHble 6a3bI JAHHBIX H HHGOPMALHOHHBIE
CIIPABOYHbBIE CHCTEMBI
1 becrutatHast snektponHas OmOnmoTeka oHnaiiH "EnuHoe OKHO K 00pa3oBaTelIbHBIM
pecypcaM" sl CTYIEHTOB W TpENoJaBaTeieil; KaTajlor CCBUIOK Ha 0Opa3oBaTelbHBIC
uHTepHeT-pecypcsl (http://Window.edu.ru)
2 HarmonanwsHas snekrponnas Oubnuoreka (HOB) — cBoOomHBIN mocTynm uyuTareneil k
dormam poccuiickux OuOmmorek. Comep>KUT KOJJICKIMH OUM(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JOCTYIA, TAK U OTPAHUYCHHBIX aBTOPCKUM IIPABOM), & TAKXKE Karajor
W3aHuH, XpaHsamxcs B ondmmotekax Poccun. (http://H36.pd/)

10. Onucanune MaTepHaJIbHO-TeXHUYeCKOM 0a3mbl, HEe00X0 MO IS
ocyliecTBJIeHHsI 00pa30BaTeIbLHOI0 MpoLecca Mno JUCHUIJINHE




HaumeHoBaHMe crienMaJIbHbIX OMEIEHUH W MOMelIeHUi IJIsl CAMOCTOSITEJIbHOM PadoThl

y4eOHBIC ayTMTOPUH JUISI TIPOBE/ICHUS YUCOHBIX 3aHITHIA

MOMEIIEHUS JJI1 CAMOCTOSITEIILHON pa60TLI

MarepuanbHO-TEXHUYECKOE OOECIeUeHre U OpraHu3aius 00pa30BaTEeILHOTO
npolecca no JUCHUILUIMHE JI1 UHBAJIUAOB U JIMI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU
37I0POBbSI OCYIIECTBISETCS B COOTBETCTBUU C «[lonoxeHnem 06 00ydeHUn WHBAIUIOB U
JIUIL ¢ OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 3I0POBBSI.



NPUNOXEHUE A
®OH/[, OLLEHOYHbIX MATEPUANOB ANA MPOMEXYTOYHOM ATTECTALIMU
no ANCUUNNUHE «UHKeHepHasa rpaduKka»

1. MepevyeHb oyeHOYHbIX cpedcme 0a9 KomnemeHyuli, popmupyembix 8 pe3ysbmame 0C80eHUSA
oucyunauHel

. Cnocod
Koa koHTpO/IMpyeMoOil KOMIIETeH U OueHo4yHoOE CPeacTBO
OlleHUBAHUS
OIIK-1: CnocobeH npuMeHsTh
€CTECTBEHHOHAYYHBIC U OOIICHHKCHEPHBIC Komrmiekr
3HAHUS, METO/IBI MATEMaTHYECKOTO aHaIN3a 1 auer KOHTPOJIUPYIOIINX
MOJICITHPOBAHHMSI, TSCOPETHICCKOTO U MaTepHaIOB JIS
HKCIIEPUMEHTATHHOTO UCCIIEOBAHUS B 3a4yera
poQeCCHOHATBHON eATeIbHOCTH
OIIK-2: CnocoOeH MoHUMATh TTPHHIIUATIBI
paboThl COBPEMEHHBIX MH(GOPMAIIMOHHBIX Kommuiekr
TEXHOJIOTHIA U IPOrPAMMHBIX CPEJCTB, B TOM 3auer KOHTPOJIUPYIOIIHX
Yrclie 0TeYECTBEHHOTO MPOU3BOJCTBA, U MaTepHuaoB s
MCIIONB30BaTh UX MPU PEIICHUH 3a/1a4 3agyera
npodeccuOHAIBHOM 1eATeNbHOCTH
OIIK-4: CnocoOeH y4yacTBOBaTh B pa3padOTKe Kommuiexr
CTaH/IapTOB, HOPM M NIPABAUIL, & TAKKe auer KOHTPOJHUPYIOIINX
TEXHUYECKOU TOKYMEHTAIINH, CBI3aHHOH C MaTepUaIoB IS
podeccuOHAIBHOM 1eATEIbHOCThIO 3ayera

2. OnucaHue nokazameneli U Kpumepues OUEHUBAHUA KomnemeHyuli, onucaHue wkKan
oyeHueaHusA

OueHunBaemble KOMMNETEHUMM MpeacTaBieHbl B pasgene «llepeyeHb MNAaHUPYEMbIX
pes3y/nbTaTtoB  0by4yeHuAa Mo  AUCUMMJIMHE, COOTHECEHHbIX C WHAWKATOPaMM  [AOCTUMKEHUSA
KomneTeHUuin» paboyel nporpammbl ANCUMMANHBLI « MHKeHepHan rpadpuKka».

Mpu oueHMBaHUM CcHOPMMPOBAHHOCTM KOMMETEHUMN Mo gucumnavHe «UHKeHepHan
rpadmka» ucnonbayetca 100-6annbHan WKana.

Kpurepuii Ounenka nmo 100- Ounenka no
0a/VIbHO 1IKaJle | TPAJAMLIHMOHHOI mIKaJje
CTyzneHT oCBOMI U3y4YaeMblil MaTepuall, 25-100 3aumeno

BBITIOJIHACT 3aJaHUsI B COOTBETCTBHH C
HHIAUWKaTOpaMUu JOCTUIKCHUA KOMHCTCHLIHfI,
MOXCET JOIMYCKATh OTACIIBHBIC OIITUOKW.

CTyzneHT HE 0CBOMJI OCHOBHOE COJEpKaHUE 0-24 He 3aumeno
M3YYEHHOTO MaTepuasa, 3aJJaHus B
COOTBCTCTBHUU C UHAUKATOpaMU
JOCTIDKCHUS! KOMIETEHIINN HE BHITIOITHEHBI
HJIM BBIIIOJHCHBI HCBCPHO.

3. Tunoebie KOHMPOAbHbIE 300AHUA UAU UHble Mmamepuansl, Heobxodumole 0414 OYeHKU YpPOBHA
docmuxceHusa KomnemeHyuli 8 coomeemcmeuu ¢ UHOUKamopamu



1.Tunosvle 3a0aHUA Ha aghhuHHbIE MPeobpa308aHUS 2eoMempu4ecKux 0bveKmMo8s

KomneTteHuusa

UHAMKaATOP AOCTUXKEHMA KOMNETEHLUN

ONK-1 CnocobeH NpMMeHATb ecTecCTBEHHOHAy4Hble M
O6LLENHKEHEPHDbIE 3HAHWA, MeToAbl MaTeMaTUYECKOrO
aHann3a W MOAENMPOBAHWA, TEOPEeTMYEeCKoro U
3KCMepUMEHTaNIbHOrO nccnenoBaHuA B
npodpeccMoHaNnbHON AeATENbHOCTU

OMK-1.2 MMpumeHAET ecTecTBeHHOHay4yHble u/Uau
06LLENHKEHEPHDIE 3HAaHMA ANA pelleHnA 3aau

ONK-2 CnocobeH noHMMaTb MpUHUKUNLI  pPaboTbl
COBPEMEHHbIX  MHOOPMAUMOHHBIX  TEXHONOTMA U
NPOrpaMMHbIX CPeACTB, B TOM 4YMCAe OTeYeCTBEHHOro
NPOn3BOACTBA, U UCNOMb30BATb UX MPU PeLIeHnn 33434
npodeccMoHaNbHON AeATENbHOCTU

OMNK-2.1 BbibupaeT MHPOPMaLMOHHbIE TEXHONOTUN U
nporpaMmmHble cpefacTsa, B TOM yncne
OTeYyeCcTBEHHOro NPOM3BOACTBA, NPU peLleHnn 3a4a4
npodeccUoHaNbHON AeATENbHOCTH

BriGupas nH(popManoHHbIe TEXHOJIIOTHH ¥ IPOTPaMMHBIC CPEACTBA, B TOM

YHCJIC OTCYCECTBCHHOI'O

IMpOU3BOACTBA,

IIpA  pEUICHUH  3aja4

Npo()eCCUOHAIILHON JEATE/IbHOCTH M TPUMEHSS E€CTECTBCHHOHAY4YHbIC W

OOILIEUH)KECHEPHBIE 3HAHUS
npeodpazoBaHMUii:

pEMINTh 3aJauy C MOMONIbIO a((UHHBIX

1. HavanbHoe moyiokeHue KBajapaTta cO CTOPOHOW @ COOTBETCTBYET LEHTPY
BEpXHEH, JIeBOM yeTBepTH 3kpaHa. HyHO noBepHyTh GuUrypy Ha yroi 45
I'PaJyCcoB OTHOCHTEIBHO LIEHTPA AKpaHa M 3aTeM YBEJIHYUTH (PHUTYpPY B
JIBa pa3a OTHOCHUTEILHO LIEHTPa TAKECTH. 3amucaTh MOCIIeI0BATENLHOCTD
JIefcTBUIA B BMJIE KOMOMHAIMI MaTpHI] ¢ rpaguueckoi HiuIIOCTpanuen
MOJTY4aE€MbIX TTOJI0KEHHUHI (DUTYPBI.

2. Ilpumenuts anroput™ ad@uHHBIX MMPpeoOpa30BAHUN T'E€OMETPUYECKHUX
00BEKTOB B MPOCTPAHCTBE IS PEIICHUS 3a1ayu.
Onpeaenutb KOMOMHALIMIO MATPUIL, KOTOPasi MOBOPAYMBAET KyO Ha yroJ
45 rpagycoB orHocuTenbHo ocu OX wu Ha yron 60 rpagycoB
OTHOCHTENBEHO ocu OZ W MOIy4YuTh OpPTOrpadUUecKyro MPOEKIHI Ha

IUIOCKOCTh X Y.

2.Tunosvsle 3a0a4u Ha npoeyuposaHuUAa ceomempu4ecKkux 06BbeKmo8 Ha na10CKocmo

KomneTteHuua

MHANKaTOp AOCTUXKEHUA KOMNETEHLUN

ONK-1 CnocobeH NpMMEHATb ecTeCTBEHHOHAyYHble M
0b6LLeMHKEHEPHbIE 3HAHWUA, MEeToAbl MaTeMaTUYeCKOro
aHa/iM3a U MOAEeNMPOBAHUA, TeOopeTUYecKoro U
3KCMepUMEHTaNIbHOrO nccnenoBaHuA B
npodeccMoHaNbHON AeATENbHOCTU

OMNK-1.2 TMpumeHseT ecTecTBEHHOHay4Hble W/uam
obLenHKeHepHble 3HAHWUA 15 peLleHua 33434

OMNK-2 CnocobeH noHMMaTb MpPUHUUMLI  PaboTbl
COBPEMEHHbIX  MHOOPMAUMOHHBIX  TEXHONOTUA U
NPOrpaMMHbIX CPeACTB, B TOM YMCNe OTeYeCTBEHHOro
Npou3BOACTBA, U UCMOb30BATb UX MPU peLleHnn 3aaad
npo¢deccMoHanbHON AeATeNbHOCTU

OMK-2.1 BbibrpaeT MHPOPMaLMOHHbIE TEXHONOTUN U
nporpammHble cpefacTsa, B TOM yncne
OTeYeCcTBEHHOro NPOM3BOACTBA, NPU PeLleHn 3a4a4
npodeccmoHanbHON AeATeNbHOCTU
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BriOupas nH(pOpMalMOHHBIE TEXHOJIOTMH M MPOTPaMMHBIE CPEACTBA, B

TOM 4HHCJIC OTCHCCTBCHHOI'O

IIPOU3BOACTBA,

IIpY  PELICHUuM 3ajad

Npo(eCCUOHATILHON JEATEIbBHOCTH M TNPUMEHSS €CTECTBEHHOHAY4YHbIE W

OOIIeMH)KEHEPHbIE 3HAHUS
MPOELUPOBAHUS:

pPCIINUTE 3aJdadH:

C MnoMOombpHd MCTOIA

1. OmpenenuTes HadaJdbHBIE KOOPAWHATEI TETpPadjpa B IEHTPE KOOPAUHAT.

CocTtaBuTh KOMOMHALIMIO

Marpul, ¢

IPUMEHEHHEM  KOTOpPOH

H300paXkeHHe TeTpadjpa IOBOpAavYMBAeTCsl Ha yroa 75 rpaaycoB
otHocuTenbHO ocu Oy u Ha yroa 30 rpamycoB oTHOCHUTENbHO ocu OX u

MIPOCUPYETCS Ha MJIOCKOCTh ZY.

2. OnpenenuTh HavdaJdbHBICE KOOPAMHATHI KyOa. [1oaydnTh MEpCeKTUBHYIO
IIPOEKIMIO NepeaHeit rpanu KyOa ¢ Toukoi cxona (0,0,¢).

3.Tunosvble 3a0a4uU HA NPUMEHEHUSA pacmposbix aa20pUMmMmos

KomnereHuusa

UHAMKaTOp AOCTUXEHUA KOMNETEeHLUUN

OMNK-1 CnocobeH NpMMEHSATb ecTecTBeHHOHay4Hble U
06 ENHKEHEPHDbIE 3HAHWUS, METOAbl MaTeEMaTUYECKOTO
aHanu3a W  MOAENIMPOBAHWA, TeopeTUYecKoro U
3KCMEepPUMEHTANIbHOTO nccnegoBaHuA B
npodeccmoHanbHON AeATeNbHOCTU

OMK-1.2 TMpumeHAET ecTecTBEHHOHay4yHble u/Unmn
06 ENHKEHEPHDIE 3HAHUMA A8 pelleHnna 3aau

ONK-2 CnocobeH noHUMaTb MpUHUKUMBI  PaboTbl
COBPEMEHHbIX  MHOOPMALMOHHBIX  TEXHONOTUA U
NPOrPamMMHbIX CPEACTB, B TOM YUC/e OTeYECTBEHHOro
NPOW3BOACTBA, U UCNOAb30BATh UX NPU peLleHnn 3aaa4
npogeccMoHanbHON AeATeNbHOCTH

OnkK-2.2 Ucnonbsyet COBpPEeMEeHHble
WHOOPMALMOHHbBIE TEXHONOMMM U  MPOrPaMMHbIEe
CpeacTBa, B TOM  uucne OTeYeCcTBEHHOIo
Nnpoun3BoACTBa, npu pelweHunn 3aga4

I'IpOd)eCCVIOHaﬂbHOVI AeATeNbHOCTN

Hcnonb3yer coOBpeMEHHbIE HWH(OPMALMOHHBIE TEXHOJOTMH M MPOTPAMMHBIE
CpEeACTBA, B TOM 4YHCJIE OTEYECTBEHHOIO MPOU3BOJCTBA, TMPU PEUHICHUU 3ajad

npodecCUOHANBHON ~ 1eSTeIbHOCTU U

[NPpUMEHAA  C€CTCCTBCHHOHAYYHBLIC U

OOIIENHKEHEPHBIE 3HaHUA pa3padoTaThk MPOrPAMMHBINA KOMIIOHEHT:

1. Hanucate mpoueaypy, peajiu3yIomIyl0 I'€HEpalHio 3JeMEHTApHOH KpHUBOU
bespe mo 3amaHHBIM BepmmmHAM KOHTpoJasHOI momanoit (10,10),(150,200),
(200,10),(450,200), BeranciauTh 3Ha4eHue kpupoit mpu x=100.

2. Hanucare  mpouenypy,

peaT3yoILy 10

IMMOCTPOCHHUA H306pa)KeHHH

MOBEPXHOCTH C MOMOIIBK) KOHTYPHBIX NUHUM. JlaHO ypaBHEHHE (YHKLUHUU
2,.2
JBYX TepeMeHHbIX: Z(X,y)=X"+y +4, rjie 00JacTh U3MEHEHMS MepPEeMEHHbIX

(-20 < x< 20) u ( -30 < y< 30).

4.Tunossle 300a4uU Ha MOCMPOEHUE KPpUBbIX U nosepxHocmeli

KomneTteHuua

MHANKaTOp AOCTUXKEHUA KOMNETEHLUN

ONK-1 CnocobeH NpMMEeHATb ecTeCTBEHHOHAy4Hble M
0b6LLeMHKEHEPHbIE 3HAHWUA, MEeToAbl MaTeMaTUYECKOro
aHaNM3a W MOAEeNMPOBAHUA, TeOopeTUYecKoro U
3KCMepUMEHTaNIbHOrO nccnenoBaHuA B
npodeccMoHanbHON AeATeNbHOCTU

OMNK-1.2 TMpumeHseT ecTecTBEHHOHay4Hble W/uam
obLenHKeHepHble 3HAHWUA 15 peLlleHua 33434

OMNK-2 CnocobeH noHUMMaTb MpPUHUKUMLI  PaboTbl

OMK-2.1 BbibrpaeT MHPOPMaLMOHHbIE TEXHONOTUN U




COBPEMEHHbIX  MHPOPMALMOHHBIX  TEXHOMOTUA U
NPOrPamMmMHbIX CPEACTB, B TOM YMUC/IE OTeYeCTBEHHOro
NPOU3BOACTBA, U UCNOAb30BaTh UX NPU PeLleHnn 3a4a4
NpodeccMoHaNbHON feATeNbHOCTH

nporpammHblie cpeAacTtea, B TOM yucne
oTe4yeCTBeHHOro npon3soacTea, Npu peweHunn 3agay
I'IpOd)eCCVIOHaﬂbHOVI AeATeNnbHOCTN

Wcnonb3yer coBpeMeHHbIe UHPOPMALIMOHHBIE TEXHOJIOTUH U MPOTPAMMHBIE
CpeJICTBa, B TOM YHCIIe OTEYECTBEHHOTO ITPOM3BOICTRA, TIPH PENICHUH 3a/1a4
npo¢eCCUOHATILHON AeSATeNbHOCTH, U TPUMEHSISI €CTECTBEHHOHAYUYHbIE U
oOLIENHKEHEPHBIE 3HAHUS pa3padoTaTh MPOrPaMMHBIH KOMITIOHEHT:

1. Hanmmcars npoueaypy reHepaluu pacTpoBOTO MOCTPOEHUA 4-X CBA3ZHOTO

OTpPE3Ka C HCIIOJIb30BdAHHUCM

anroputMa  bpesenxenma.  [lanbl

KOOpauHaThl KoH10B oTpe3ka (100,400),(600,100).

2. Hammcars nmpouenypy, peanusyrouyro BBINIOJIHEHUSL  OTIEpaLlUU
OTCEYEHHUS OTpEe3Ka B 3aJJaHHOM OKHE MO BbIBOJIA. J[aHBI KOOPIMHATHI
koHIOB oTpe3ka (10,40)(610,220) u koopAuHATBI OKHA I0JIS BBIBOJA

(20,25)(410,320).

5.MpumeHsaa cmaHOapmel, HOpMbI, MPABUAG, MEXHUYECKYD OOKYMeHmauyur onuuwume
paszoesnbl mexHuU4YecKkoli 00KyMmeHmauyuu pykoesodcmeo nosb3osameris.

KomneTteHuuna

UHAMKaATOP AOCTMXKEHUA KOMNETEHLUN

ONK-4 CnocobeH yyacTBOoBaTb B  pa3paboTke
CTaHAAPTOB, HOPM W MpPaBWA, @ TaKXKe TexXHUYeCcKoMn
LOKYMEHTAUMKM, CBA3aHHOW € npodeccmoHasbHOn
OeATeNIbHOCTbIO

OlMK-4.1 MpumeHAeT cTaHZapTbl, HOPMbI, NpaBuna,
TEXHUYECKYIO JOKYMEHTaUMo B nNpodeccMoHanbHOM
LeATeNbHOCTU

1. Ilpumensis cTaHmapThl, HOPMBI, MpaBUIA, TEXHUYECKYIO JOKYMEHTALUIO
MEePeUNuCIUTe  BHUAbl TEXHUYECKOH JOKYMEHTAlUM Uil pa3padOTaHHOTO

IPOrpaMMHOTO MOIYJIsL.

2. llpumenss craHgapTbl, HOPMbI, MPaBWIA, TEXHHUYECKYIO JOKYMEHTALHUIO
OTMILNTE pa3elibl TEXHUYECKON JOKYMEHTAMM PYKOBOJICTBO ITOJIB30BATEIS.

3. HpHMCHHH CTaHIapTbl, HOPMBI, IIpaBHJIda, TCXHHYCCKYID JOKYMCHTALHIO
OIIMIIUTE Ppa3aciibl TeXHUYECKO JOKYMEHTAIlUH PYKOBOACTBO CHCTEMHOI'O

MPOTrPaMMHUCTA.

4. HpHMCHSIH CTaHIapTbl, HOPMbI, IIpaBHJIa, TCXHHYCCKYH) HOKYMCHTAIIHIO
OIMMHIIXUTE pa3aciibl AOKYMCHTALNHMH TCXHHYCCKOI'O 3aJaHUA I paapa60TKH

IPOrpaMMHOT0 MOJYJIS.

4. ®aiin u/unu BT3 ¢ NOAHBLIM KOMINAEKMOM OUYEeHOYHbIX Mamepuanos npusaazaemcs.
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