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1. IEPEYEHbD INTAHUPYEMBIX PE3YJIbTATOB OB YUEHUS

JlucuuIuinHa y4acTByeT B (JOPMHUPOBAHUU CIEAYIOIMX KOMIIETCHIIUN 00pa30BaTeIbHbIX

pOTrpamMM:

KomMmnerenuumu, IToaxomMmneTeHI MU,

NHauKkaTopbl J0CTHKEHUSA
¢dopmupyemsbie B ¢dopmupyembie B .

KOMITeTeH NI
JUCIHILTTHHE IUCHHILINHE
OIIK-3. Criocoben OIIK-3.KI'" Criocoben Umeem 3nanua B obmactd
MOHUMATh TPUHIIUIIBI HCIIOJIb30BaTh OMOIMOTEKH U | UCIIOIb30BaHUS MPUKJIATHBIX
paboThI COBPEMEHHBIX | METOJIbI KOMIIBIOTEPHOU O6ubnmmoTex TUISL peanuzanuu

MH(POPMALIMOHHBIX

rpaduku, pa3BUBaTh

KOMITBIOTEPHOM TrpaduKH.

TEXHOJIOTUH U UH(POPMALIMOHHO- Ymeem wcnonb3oBath 6MOIMOTEKY

KCMOJIb30BATh UX JJIA KOMMYHUKAIMOHHbIE nporpammupoBanus OpenGL nmis

pelieHus 3a1a4 TEXHOJIOTHUHI CO3/1aHUSI KOMITBIOTEPHOU IpadUKH.

npodeCcCuOHATBHON Hmeem onvim peanuzanuu

NesITeIbHOCTH AITOPUTMOB KOMITbIOTEPHON
rpadukd  C  HCIOJBb30BAaHUEM
rpaduveckoit O6ubimorexku
OpenGL.

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMMbI

JucruniauHa BXOAWT B 00s3aTenbHYl0 4acTh bmoka 1 «Jlucturmimuabel (MoOIynn)»
00pa3zoBaTeNbHON MPOTPAMMBI.

Jiist n3ydeHus: TUCIUIUTMHEI CTYJEHT JOJKCH BJIaJIeTh 3HAHUSMHU U YMEHHUSMHU B 00BEME
porpaMMbl MaTEeMAaTUKU TOJHOM CpelHEeH IIKOJBL, a TaKKe OCHOBAMH JMHEWHOW anreOpbl

AQHAJIMTUYECKON T€OMETPUHU.

3. OFBbEM JIJUCHUILINHBI U BUJIbl YYEBHOM PABOTHI

2 2 KonTakTHast padora

2 2 = =

-aza -E = <

8 = =) L = @ 7 2 = =

X = 5 4 4 = 5 s 3 =
> > = =) Z 2 =2 S =
2, (=¥ S 2 < 9 = = 5 £ =
= =R R ~ = =l = =& 5 = SR
) ) 2 = a2 2 = e 5 = 9
2 = = g 9 = e B = s 8 s o
| 5|88 |3%|F |Eg|2:|d%| =&
< <

~ - | = =& | = 8 =
4 7 3 108 16 16 16 60 3a0




4. COAEP KAHUE JUCIUMIIJINHbI
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3amuTa 1a00paTopHBIX
pabort
Brimonnenue u KOHTPOIIb
1. Maremarnueckue 00JIBIIOTO IOMAIITHETO
OCHOBBI 3amanus Ne 1
. 16 16 16 60
KOMITBIOTEPHOM Brinonnenue u KOHTPOJIb
rpaduku OO0JIBIIIOTO JOMAIITHETO
3amanus Ne 2
Pacuérno-rpaduueckas
paborta
4.1. JleKuMOHHbIEC 3aAHATHS
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1 1 2 Adounnbie mnpeodpazoBanusa. AdduHHBIE npeoOpazoBaHHS — Ha
mI0ckocTH. AdduHHBIE TPeoOpa30BaHUs B MPOCTPAHCTRE.

2 2 Bepuiuabl um npumutuBbl. [lonokeHune BepHIIMHBI B IPOCTPAHCTBE.
Omneparopusie ckooku glBegin / glEnd.

3 2 Mopaeau ocBemenusi. Mozens @onra. 3akpammBanue 1no Mmeroxy PoHry u
o meroay I'ypo.

4 2 HNuTepnonsiumus, Oydepnl riayouHsl u Tpadapera. bapuueHtpuueckue
KoopauHaThl. bununeitnas wuHTepnonsuusa. OOpamieHne OHIMHEHHOM
uHTepnoysiun. DG (EKTh 3epKana, TCHH.

5 2 TexkcrypupoBanme. PenvedrHoe TekcTypupoBanue. DPGPEKT 3epKaTbHOTO
OTpaKEeHUS.

6 2 Kpusble. Crnaiinel. Kpussle besse. Meton ae Kactenbxo st kpuBoi
besbe mnpowusBosnbHON creneHu. PexkypcuBHoe neneHue KpuBoul besbe.
[ToBbiienue crenenu. IloBepxnoctu besbe.

7 2 Metoa TpaccupoBku Jy4eii. OcHOBBI TpaccupoBku jydeit. [llymanmbia
teHu. Otpaxenue nydyed. [Ipemomnenue nydei. JlokanbHas OCBEIIEHUE U
otpaxxenue nydei. [Ipenomnenue mydeit. OOmuii aaropuTm.

8 2 MeTtoa u3yuyeHuii. DeMeHThI pa30MeHus, OCBEIIEHHOCTh, KO PHUITEHTHI
oTpaxkeHus. Borancnenue dopmdaxtopa. MeToa TpacCUpOBKH Jyden UIst
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pacuéra ¢opm-dakropa. Meron nomykyoda. [Ipumep pacuéra popmpakropa
IUISL ABYMEPHOTO CITydasi.

4.2. TlpakTuyeckue 3aHITHA

AU CIUIIJIMHbI

3aHSATHS
(uachi)

HaunmenoBanue 3aHATHA

= INe MmoayJist

Addunnbie mpeodbpazoBaHUsI.

BepimHbl 1 IPUMUTHUBBL

Monenu ocBeleHus.

Wutepnomnsuus, 6ydeps! riyOuHs! U Tpadapera.

TekcrypupoBanue.

Kpuseie besbe.

Meto TpacCUpPOBKH JTy4deil.

o Nl o v & w| N~ Ne IpakTHYECKOT 0
NN NN &N OGLem 3aHATHI

Meron u3ny4eHun.

4.3. JlabopaTtopHbie padoThl

Ne s1abopaTopHoro

AU CIUIIJIMHbBI
BaHATHUA

(uachi)

HaunmenoBanue 3aHATHA

= INe MmoayJist

Addunnbie mpeodpa3oBaHUsI.

[IpuMUTHUBBI, MOJIETTA OCBEIICHUSI.

CnoskHas crieHa, JBMKEHUE KaMephl, IPOEKLIUH.

TekcrypupoBaHue.

3epKaJio U TEHb.

Kpuseie besbe.

BINININING BN OGLem 3aHITHIT

N OO B W N

Merto TpacCUpPOBKH JTy4deil.




4.4. CamocTosiTeqIbHAs1 pa0d0oTa CTY/ICHTOB

Ne moayast

NCIUITIJINHBI

i

(dacobl)

Bun CPC

[EEN

[ToaroTOBKA K BBHIMOJHEHHUIO M 3aIIUTE JabopaTopHOH padboThl Nel

[TonroToBka K BBIMOJIHEHHUIO U 3alIUTE J1aOOpaTOpHON paboThl Ne2

[ToaroToBKka K BBIMOJIHEHUIO U 3alUTe J1a00paTopHOil paboThl Ne3

Al A ~OObEeM 3aHATH

[TonroToBka K BHIMOJIHEHUIO U 3alIUTE J1aOOpaTopHOM paboTel Ned

BrinonHenne nHAMBUAYAIBHOTO qOoMalHero 3aaanus Nel mo remam nekiuit 1-4 u
MpaKTUYECKUX 3aHATUH 1-4

[ToaroTOBKA K BBHIMOJHEHHUIO U 3aIIUTE JabopaTopHO padoThr No5

[ToaroToBka K BBIMTOJIHEHUIO U 3alIUTE 1a00paTOpHOM paboThl Neb

[ToaroToBka K BBIMTOJIHEHUIO U 3alUTE 1a00paTOpHOM paboThl Ne7

[ToAroTOBKA K BBIMOJHEHUIO | 3aIIUTE JabopaTOpHON padboThl No§

BrinonHeHne nHAMBUIYAIBHOTO JOMAIITHETo 3aanus Ne2 mo Temam Jekiui 5-8 u
MPaKTUYECKUX 3aHATUH 5-8

Brimonuenue PI'P

v

4.5. IlpumMepHasi TeMaTHKA KypPCOBBIX padoT (IP0eKTOB)
He npenycmoTtpeno

5. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHUSA JJI

CAMOCTOSTEJBHOM PABOTHI

YueOHOo-MeToAMYeCKOe 00ecedeHUE I CAMOCTOSITETFHOM pabOThI CTY/ICHTOB B COCTaBe
YMK nucrummuast (OPUMOKC// URL: http://orioks.miet.ru/:

Oo61ee
MeToaudeckue yka3aHus CTyICHTaM 10 U3YYCHHIO UCIIUTLIHBI

Moayab 1 «MaremaTnyeckue OCHOBBI KOMIBIOTEPHOH Tpadukim»

v
v
v

1.

[InaHbl MpaKTUYECKUX 3aHITUN
TeKcThI EKIUi (1 BCEX BUI0B CAMOCTOSTEIBHON pabOTHI)
NunuBuayansHbIe BapuaHThl bonbimoro momarnrHero 3amanus Ne 1,2

6. IEPEYEHb YYEBHOM JINTEPATYPBI

Jlureparypa

Manyna K. (Konun Maryna). WebGL: nporpammupoBanue TpexmepHoit rpaduku : Ilep. ¢
aarn. A.H. Kucenesa / K. Manyna, P. JIu. - M. : JIMK Ilpecc, 2015. - 494 ¢. - URL:
https://e.lanbook.com/book/63189 (nara obpamienus: 05.09.2020)



http://orioks.miet.ru/

2. Kysnenosa C.H. KoHcnekT nekmuii 1y CTYJACHTOB PKOHOMHYECKUX CIeHaTbHOCTEH. |
Kypc (Monyns 1-2). Jluneitnas anreOpa u ananutuueckas reomerpus / C.H. Ky3neuosa,
M.B. Jlykuna. - CII6. : CIory HWTMO, 2010. - 72 ¢ - URL
http://books.ifmo.ru/book/563/konspekt lekciy.htm (mara o6pamienus: 04.09.2020).

3. TumoBoii pacyer MO BBICHICH MaTeMaThke. AHATUTHYECKas TeoMeTpus. 1 MOayib :
Y4eOHO-MeTOANIECKOe nocobwue / JI.B. T'opTunckas, T.®. [TankpatoBa,
B.B. [lonstoBekuii [u ap.]. - CII6. : CI6I'yY HUTMO, 2012. - 50 c. - URL
http://books.ifmo.ru/book/756/tipovoy raschet.htm (mara o6pamenus: 04.09.2020). -
Pexxum mocTyma: cBOOO HBIH.

4  TumoBele pacueThl IO BbICIIEH MaTematuke. 1 xypc (moaynb 1). Jluneiinas anrebpa u
aHaMTUYeCcKass TeoMeTpust : MeToaudeckue yka3zaHus W 3adadd JUisl CTYIACHTOB /
JL.B. Toptunckas, U.A. Jlanun, T.®. [Taakparosa [u ap.]. - CII6. : HUY UTMO, 2012. -
49 c¢. - URL : http://books.ifmo.ru/book/789/tipovye raschety.htm (mara oOpamieHwus:
04.09.2020). - Pexum gocTyma: CBOOOIHBIIA.

7. IEPEYEHb ITPO®ECCHUOHAJIBHBIX BA3 JTAHHbIX, TH®OPMAIIMOHHbIX
CITPABOYHbBIX CUCTEM

1. Jlamb : DnexktpoHHO-OMOMMOTEeYHast cuctema M3narensctBa Jlans. - CII6., 2011-. - URL:
https://e.lanbook.com  (mara oOpamenus: 28.09.2020). - Pexum mgocryma: s
aBTOPU3MPOBAaHHBIX Nosb3oBareneit MUOT

2. eLIBRARY.RU : Hayunas snekrponHas O6uGinoreka: Caiit. - Mocksa, 2000 -. - URL:
https://www.elibrary.ru/defaultx.asp (nata oopamenus: 05.09.2020). - Pexxum nocryna: s
3apETUCTPUPOBAHHBIX TOJIL30BATEIICH

3. Math-Net.Ru: oOmiepoccuiickuii  MareMaTHYeCKHi  mopTan: caiiT. —  Mocksa,
MaremaTndecKkui WHCTUTYT M. B. A. CrekioBa PAH, 2020. -
URL.: http://www.mathnet.ru/ (mara o6pamenus: 06.04.2020). — Pexxum mocryma: mjis
3apETUCTPUPOBAHHBIX TIOJIH30BATEIICH.

8. OBPA3OBATEJIBHBIE TEXHOJIOT'UA

YueOHbIii poriecc peanusyercs B popMare cMeIIAHHOTO 00y4YeHus .

[Ipumensiercss pacmmMpeHHass BUpTyajdbHas MoJeib OOydYeHHus, Mperoararonas
o0s3aTeNIbHOE MPUCYTCTBUE CTYIEHTOB Ha OYHBIX Y4YEOHBIX 3aHATHUSX C IPENojaBaTelieM U
MOCJIEAYIONIYI0O CAaMOCTOSITENbHYIO paboOTy CTYAEHTa MO TeMme 3aHsATHS. PaboTa eskeHeneibHO
IIPOUCXOAMT I10 CIEAYIOLIEH CXEME:

(1) nexmust (koHTakTHas pabora mo pacnucanuto 3aHsaTuii) - CPC (mpopaboTka
JICKIIMOHHOTO MaTepuaia ¢ UCIIOJIb30BaHNEM TEKCTa, IPE3ECHTAINH, BUJICO 3aITHCH;

(2) cemunap (KoHTaKkTHas paboTa MO PACHUCAHUIO 3aHSATUH, BKIIIOYAIONIAs COBMECTHOE
pelieHne THMOBBIX 3aJaHui M 00CYXKJIeHUE HETHMNOBBIX 3anav) - CPC (BbINOSHEHHE TEKYIICH
JOMaIIHe paboThl MO TeMe ceMHuHapa (€IMHOTO IJis BCEX CTYJIEHTOB Habopa THIOBBIX H
HETUNOBBIX  3a/laHUi) C  TOCJIEIYIOIIMM  BBIOOPOYHBIM  PELEH3UPOBAHHUEM  CHIJIAMU
Mperno/iaBare’s);

(3) mabopatopHas pabGora cemMuHap (KOHTakTHash paboTa IO PACIUCAHUIO 3aHITHHA,
BKJTIOYAIOI[asi COBMECTHOE pEIlIeHHe TUITOBBIX 3a/laHUH U 00CyKAeHNnEe HETUITOBBIX 3a1a4) - CPC
(BBITIOJIHEHUE TEKYIIEH JAoMalrHel paboThl O TeMe TabopaTopHON PabOTHI (€AUHOTO IS BCEX
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CTYIEHTOB Ha0opa THUIOBBIX M HETUIIOBBIX 3aJaHUIl) C MOCIEIYIOIUM BBIOOPOYHBIM

pEeLeH3UPOBAaHUEM CHUIIAMH MPETOJABATEN).

B pamxax

CaMOCTOSITENIbHOW ~ paboThI

rpaduueckas padora). [Ipumepst Tem:
1. Peanu3anus ClieHbI C TOMOIIBIO METO/Ia TPACCUPOBKH JIyY€il.

2. Peanmzanmsi CIICHBI C TTOMOIIBIO METO/1a U3ITYICHH.
OcBoenne 00pa3oBaTEbHOW MPOTPAMMBI OOECIIEUYUBACTCS PECypCcaMH SJIEKTPOHHOMN
nHpopmanmoHHo-006pazoBaTenbHOM cpeast OPMOKC.
JIy1st B3aMMOJIEUCTBHS CTYICHTOB C TMIPETO/IaBaTelIeM HMCIOJb3YIOTCS CEPBUCHI 0O0paTHOM

IPEIyCMOTPEH MHMHM-IIPOEKT

(pacuetHo-

cBsizu: pazpen «omamnue 3amanus» OPUOKC, dopymsr B anexkrponHom kypce MOODLE,

SJICKTPOHHAJ IMOYTa.

HanmenoBanue
CHEeHAJBLHBIX MOMEIIeHHI U

OcHameHHOCTh Y4eOHBIX
ayIMTOPHUIl U MOMeLleHu i
IJISE CAMOCTOSITEJILHOM

Ilepeyenb NmporpaMMHOro

NMoOMeleHH i I ob0ecneyeHus
. padoThI

CaMOCTOSITEJIbHOM PadoThI

VYyeOHast aymuTopus VYyeOHast 1ocka OnepanuonHas

MynbsTumMenuitHOE
obopynoBaHue (KOMITBIOTED C
[1O 1 BO3MOKHOCTBIO
MOJIKITIOYCHUS K CETH
HNHuTepHeT u obecrnieueHreM
JOCTYIa B AJIEKTPOHHO-
0o0pa3oBaTenbHYIO Cpeay
MUDT;

TEJIEBU30PHI;

aKycTH4ecKoe 00opynoBaHue
(MuKpO(]OH, 3BYKOBBIE
KOJIOHKH))

cucrema Microsoft Windows
oT 7 Bepcuu u

Beite, Microsoft Office Profe
ssional Plus miu Open Office,
Opaysep

(Firefox, Google Chrome);
Acrobat reader DC

Visual Studio

YueOHas ayuTopus

YyebOuas mocka

I1O He Tpebyercs

ITomemmenue mis
CaMOCTOSITENIHOM PabOThI
00yJaromuxcst

KomnberoTrepHas TexHHUKa ¢
BO3MOKHOCTBIO TTOAKIIOYCHHS
K cetu «MHTEpHET» M
o0ecrieyeHrneM JI0CTyIa B
3JIEKTPOHHYIO
nH(pOpPMaIMOHHO-
o0pa3oBaTenbHYIO Cpeay
MUDT

OnepanmonHas

cucrema Microsoft Windows
oT 7 Bepcuu u

Beiiie, Microsoft Office Profe
ssional Plus mm Open Office,
Opayzep

(Firefox, Google Chrome);
Acrobat reader DC

Visual Studio




10. ®OHJAbI OIEHOYHBIX CPEJCTB JJIA ITPOBEPKHA
CO®OPMHUPOBAHHOCTH KOMIIETEHIIMI/IIO AKOMIIETEHIIAA

®OC no momxommerennuu  OIIK-3.KI' «Cmocoben wucnonp3oBaTh OUONHOTEKH M
MeToABl  KOMILIOTEpHOW  rpaduku, pa3BuBaTh  HMHGOPMANHOHHO-KOMMYHHKAIMOHHBIC
TEXHOJIOTHI

DOH/BI OLEHOYHLIX CPEACTB IPEACTABICHEI OTACIbHEIME JOKYMEHTAMU U Pa3MEIICHE! B
cocrase YMK [UCHMIUTMHBI SNEKTPOHHOM wuHGOPMAnHOHHOH 00pa3oBaTENbHON CPEBI

OPUOKC// URL: http://orioks.miet.ru/.

11. METOIUYECKHUE YKA3AHUS JIJIs1 OBYYAIONIUXCA 110 OCBOEHMIO
AN CHUTIINHBI

11.1. OcoGenHoCcTH OpPranu3anuu npomecca o0ydeHus

Jlexnun, IpaKTUYECKUE 3aHATHS ¥ J1a00paTOpHBIE PabOTHI IPOBOIAATCS KOHTAKTHO B
COOTBETCTBHHM C pacnucamueMm (2 daca JeKId, | dac IpaKkTHYEeCKMX 3aHATHA u 1 dac
nabopaTopHEIX paboT B Heemo). [Tocemenue JeKIui, IPaKTHUeCKHUX 3aHATUH 1 1abopaTOpHBIX
paboT 06s3aTeNbHO. JOTOMHATEIPHON (HOpMOH KOHTAKTHOH paboThl SBIAIOTCS KOHCYNBTAIUH
(ux mocernars HeoOs3aTeNbHO). _

ITepederHs HOCTYNHBIX CTYACHTaM y4eOHO-METOMMYECKHX MaTepHaNoB IPUBEIEH B II. 5,
&y, 7

[TompoGHOe omHCaHWe OpraHU3allUH IIpouecca OOYYEeHHS, CHCTEMBl KOHTPOILI M
OLIEHWBAHUS H3JIOKEHO B «MeToauuecknx peKOMEeHJanusIX CTyHeHTaM II0 H3YYCHHUIO
TTUCITUTLIIAHED.

11.2. Cucrema KOHTPOJISI H OLCHNBAHHSA

CucreMa KOHTpPOIS BKJIOYAET MEPOIPHUITHS TEKyIero. TeKyIlui KOHTPOIb COCTOUT U3
ceMM J1abOpaTOPHBIX PAbOT U [BYX WHIHBHAYAIBHBIX GONBINMX TOMAIIHUX 3aJaHUH.

Jlns OIEHKHM YCIIEBAEMOCTH CTYOEHTOB IO MAHCHMIUIMHE HMCIONB3yeTcs OaibHast
HAKOIIUTENbHAS CHCTEMAa. baiamMp OIIEHHMBAIOTCS: BBIIOIHEHHE KaXKIOro KOHTPOJIBHOIO
MEpPOIIPHATHS B ceMecTpe. MakcHMabHEIH cyMMapHbid 6amt — 100.

Basxnoe 3HaYeHue MPUAAETCS COOMFONEHUIO CPOKOB CAAYM KOHTPOILHBIX MEPOIPHUSITHH.
3ajiepKKa B CIaue NPUBOAUT K YMEHBIICHHIO YHCJA OajlloB, HAYUCIIEMBIX 3a BBIIOTHEHHME,
BILIOTH /IO IOMHOH HX HOTEpH (COOTBETCTBYIOIIHE IIPABIUIA IIPONMCAHBI B «METOAMIECKUX
PEKOMEHIAIUAX CTYACHTaM II0 H3YUESHHIO JUCIUILIAHEDY).

ITo cyMMe 6amioB BBICTABISAETCS UTOTOBAs OIEHKA IO mpexmeTy. CTpyKTypa u rpadux
KOHTPOIBHBIX MeponpusaTrii noctynen 8 OPUOKC// URL: http://orioks.miet.ru/.

PA3PABOTYHMK:

Horent xad. BM-1, x.¢.-M.H. /Slpomermya B.A./



http://orioks.l11iet.ru/.

Pabouas mporpamma mucnummasl «KommeroTepHas rpa¢uka» IO HaIpaBIEHHIO ITOJTOTOBKH
01.03.04 «IIpukiaqHas MaTeMaTdkay, HAIpPaBICHHOCTh (TIPohuib) «IIpamenenue
MaTEMATHYEeCKAX METOMOB K PEIICHUIO HHDKEHEPHBIX H €CTECTBEHHOHAYYHBIX 3a1ady,
paspaborana Ha kxadenpe BM-1 u yrBepxkaeHa Ha 3acelaHuH Kadempsl 2206 2024
roma, mpoTokon Ne 70

—

3apemyrommuit kadenpoii B /A.A. TIpokodres/

JIMCT COI'JTIACOBAHMA

Pabouas IIporpamMMa corjacoBaHa C HCHTPOM IIOATOTOBKH K aKKpeguTanuu U He3aBHUCUMOH

OLICHKH KadyecTBa

Hauamsank AHOK %’/ﬁn—wnnHa UM./

Pa6oyas mporpamma coryacoBata ¢ Oubnmmorexod MUOT

/ JupexTop 6uOImMOTEKH /Z?( /@wummmosa T.I1./
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