[loKyMeHT noAnucaH NpoCTol INEKTPOHHON NOANUCHIO

WUHbopmauns o BnagensbLie: )

®O: FaBpunos Cepreit Anekcanapod¥HHHCTEPCTBO HAYKH ¥ BBICLIETO obpaszoBanua Poccuiickoit @enepauuun

[lomkHoctb: U.0. PeddepepansHoe rocy1apCcTBEHHOE aBTOHOMHOE 06pa3oBaTeNbHOE YUpexkIeHHe Bbiciiero obpaszosanus
Nlata nognucanus: 30.06.2026 15:57:41 «HaltnoHansHEIH UCCIIEI0BATENLCKUI YHUBEPCHTET

YHMKaNbHbIA NPOrpaMMHbI KHOY:

% U Te u»
£17218015d823c1457d1df9e244def505047355 O CKHH UHCTHTYT 3JISKTPOHHOH TEXHHK

n‘(ﬂ" L.

N yTBEPmA}o

2 ._43"

4

proﬂpe', op 10 yuebHOi paboTe

-

A.lI" Banamos

2026 T.

PABOYAS IPOTPAMMA YUYEBHOM JUCITUIIJIMHBI
«Komnbrorepnas rpadpuxa n 3D mogennpoBanmne»

Hanpasnernue noarorosku - 02.04.01 «MaTtemaTiika ¥ KOMIIBIOTEPHBIE HAYKH

Hanpasnenrocts (podunb) «KoMIbIOTEpHBIE METOABI MOAEIUPOBAHUS, 00pabOTKY U aHATH3a
JNAHHBIX )

LOKYMEHT NOAMNUCAH 3NIEKTPOHHOW NOANMUCHIO

Ceptudukat 0OFCDSFEE07DCB3F809D56CE1D350ACCDT

Bnapeney, ®EOEPANBHOE NOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATE/IbHOE YHPEXEHWE BbICLUEIO
OBPA30BAHNA "HALMOHANBHLIA MCCNEAOBATENBCKUA YHUBEPCUTET "MOCKOBCKWA MHCTUATYT
BNEKTPOHHOWN TEXHUKIA"

OeicTeuteneH ¢ 09.04.2025 no 03.07.2026

Mocksa, 2026



1. IEPEYEHbD INTAHUPYEMBIX PE3YJIbTATOB OB YUEHUS

JlucuuIuinHa y4acTByeT B (JOPMHUPOBAHUU CIEAYIOIMX KOMIIETCHIIUN 00pa30BaTeIbHbIX

porpamm:

KoMmnerenmus, IToaxomMmneTeHI MU,

NHauKkaTopbl J0CTHKEHUSA
¢dopmupyemas B ¢dopmupyembie B .

KOMITeTeHIM
AUCHMILINHE AMCUMILINHE
OIIK-1. Cniocoben OIIK-1.KI'u3D Crniocoben 3Haem TEOPETUYECKUE OCHOBBI
HaxO/IUTh, MCII0JIb30BaTh METObI MeTo10B 3D MonenupoBanus
(bopmynupoBaTh U KOMITBIOTEPHOH Tpaduku 1 Ymeem npumensts Meronbsl 3D
pemiath aktyanbHbie 1 | 3D MoznenupoBaHus U MOJICJIMPOBAHUS HA MTPAKTUKE
3Ha4YMMbIe PoOJeMbl | pa3pabaTbiBaTh HaykoemMkoe | Mmeem onvim monenupoBanus 3D
MPUKIATHON 1 porpaMmmMHOe o0ecriedeHne 00BEKTOB, OTPAKCHH, TCHEH,
KOMITBIOTEPHOM JUIsL aBTOMAaTH3alluU CUCTEM U | peribeda, TMHAMHUYECKIX
MaTeMaTHKHU MIPOIIECCOB MOBEPXHOCTEH (KMIKOCTH, TKaHH).

2. MECTO JUCIHAILIMHBI B CTPYKTYPE OBPA3OBATEJBLHOM
ITPOI'PAMMBbI

JlucuumiuHa BXOJUT B 00s3aTenbHYI0 dacTh broka 1 «Jlucuumiauabl (MOIYITH)»
00pa3zoBaTeNbHON MTPOTPAMMBI.

Jl5g n3y4eHust TUCIUIUIMHBI CTYIEHT AOJKEH BJaeTh 3HAHUSAMU U YMEHUSAMHU B 00BbEME
KYPCOB JINHEWHOU anreOpbl U aHATMTUYECKON T€OMETPHUH, OCHOBAMH KOMITBIOTEPHOMN TpaduKy.

3. OFbEM JIUCIUILJIMHBI 1 BUJbI YYEEHOM PABOTHI
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4. COAEP KAHUE JUCIUMIIJINHbI
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MOJIETTUPOBAHUS
4.1. JlekuMoHHbBIE 3aHATHUS
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1 1 2 BBenenue B meiaeppl. BeplMHHbBINA U MUKCEBbHBINA HICHIEPHI.
2 2 Mogaear ®Donra. Peanuzanus NOpOCTEHIIMX aJITOPUTMOB C TOMOIIBIO
[eitnepoB. Peanuzanus monenu GoHra ¢ moMOUIbI0 MEHIEPOB.
3 2 Peanednoe TtekcrypupoBanue. Peanmuzamnusi ¢ MOMOIIBIO KapT BBICOT U
meiaepoB dddexra penbeda Ha MTOBEPXHOCTH OOBEKTA.
4 2 dpdexr Tenu. Ilomyuyenue nsddexta TeHH AN OOBEKTOB CIOXKHOM
HEJIMHEHHOH GOopMBI ¢ TOMOIIIBIO Oydepa rITyOrHbI U HIEHIepOB.
S) 2 JlonoJiHUTEIbHBIE  BO3MOKHOCTH  IneHaepoB. ['ecomerpuueckuii u
MO3au4HbIN MEHIEPHI.
6 2 MartemaTuyeckass MoJejb IOBEPXHOCTH KUAKOCTH. Mmuranus
MOBEPXHOCTH KUJKOCTH C MOMOUIbI0 JAU(PEpeHInaIbHOr0 ypaBHEHUS U
MoJenu ocBeleHuss Ponra.
7 2 MaTtemaTHueckast MoJAeJdb TKaHHM. MMurtanmus TKaHH  OOMOIIBIO
MaTeMaTUYeCKOU MOJEIN TKaHU U MOJIEJIN OocBeleHus: DoHra.
Nmutanusa MexaHH4YecKMX T@poueccoB. Baenenue B  (Qusnueckue
Berauciutenu (physics engine).




4.2. TlpakTuyeckue 3aHITHA
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1 1 2 BepHuHHBIN U TUKCEIIBHBIN LIEUIEpHI.
n3anust Moaean PoHra ¢ MoMOIIbLIO HIEHIEPOB.
2 2 Peanuza onen DoHra ¢ MOMOIIBIO HIEHAEPO
3 2 PenbedHOE TEeKCTYypupOBaHHUE C TOMOIIBIO MIEHIEPOB.
4 2 OddeKkT TeHH ¢ TOMOIIBIO MICHIECPOB.
S) 2 I'eomerpuyeckuii ¥ MO3aM4HbIN HICHACPHI.
6 2 MaremMaruueckast MOJIeTIb TOBEPXHOCTU KUIAKOCTH.
7 2 Maremarnueckas MOJeNb TKaHW. MMuTanus MexaHMYEeCKHUX IPOIECCOB C
OMOIIbI0 (pu3ndYeckux BerancauTeneh (physics engine).
4.3. JIabopaTtopHbie padoThl
He npenycMmoTrpensl
4.4, CamocTosiTe1bHAsA padoTa CTYACeHTOB
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1 20 Breimonaenue nomarmaero 3amaaust Nel
20 Bremmonnenune qoMmaminero 3aganus No2
20 Bremonnenue qomaritero 3aganus Ne3
20 Brimonaenue nomamraero 3amaaus Ned
20 Bremmonaenue nomamaero 3amaaust Nes
16 [ToaroToBka K 3a4eTy

4.5. IlpumMepHasi TeMaTHKA KypPCOBBIX padoT (IP0eKTOB)
He npenycmorpeno




5. HEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHUSA JJI
CAMOCTOSTEJBbHOHN PABOTBI

Yu4eOHO-MeToInYecKoe 00ecieueHue Isi CAMOCTOSTEIbHOM pabOThI CTYJICHTOB B COCTaBE
YMK nucrtummuas (OPUOKC// URL: http://orioks.miet.ru/:

Ooburee

v Meroandeckue yka3aHus CTYJEHTaM 0 H3YYCHHIO JUCITUTITMHBI
Monyas 1 «MatemaTtnueckre ocHOBBI 3D MoaenupoBaHus»

v [ImaHbl MpaKTUYECKUX 3aHITUN

v TekcThl ACKIHi (1151 BCEX BHIOB CAMOCTOSITEIBLHON pabOTHI)

v BapuanTel qomMamHux 3a1aHui

6. IEPEYEHb YUEBHOM JINTEPATYPBI

Jlureparypa

1. Manyzna K. (Konun Manyna). WebGL: nporpammupoBanue tpexmepHoit rpaduku : [ep. ¢
aari. A.H. KuceneBa / K. Mantyna, P. Jlu. - M. : JIMK Ilpecc, 2015. - 494 c. - URL:
https://e.lanbook.com/book/63189 (nara obparienus: 20.05.2026)

2. Kysnenosa C.H. KoHcnekT nekmuii 1y CTYACHTOB PKOHOMHYECKUX CIeHaTbHOCTEH. |
Kypc (Moxynb 1-2). Jluneitnas anreOpa m ananutmdeckas reomerpusi / C.H. Ky3nenosa,
M.B. Jlykuna. - CII6. : Cllery HWTMO, 2010. - 72 c¢. - URL:
http://books.ifmo.ru/book/563/konspekt lekciy.htm (mara o6pamenus: 20.05.2026).

3. TumoBoii pacyer MO BBICHICH MaTeMaThke. AHATUTHYECKas TeoMeTpus. 1 MOmyib :
Y4eOHO-MeToInYecKOoe nocobue / JI.B. I'opTuHCKas, T.®. [Tankparona,
B.B. [lonstoBekuit [u  ap.]. - CII6. : CIIeI'y HUTMO, 2012. - 50 c. - URL:
http://books.ifmo.ru/book/756/tipovoy_raschet.htm (mata o6pamenus: 20.05.2026). -
Pexxum mocTyma: cBOOO HBIH.

4  TunoBble pacueThl MO BhICIIEH MaTemaTuke. 1 kypc (Moxmynb 1). JluHeitHas anrebpa u
aHalMTU4eckass reoMeTpus : MeToaudeckue yka3zaHuUsS U 3aJadd Uil CTYACHTOB /
JL.B. Toptunckas, U.A. Jlanun, T.®. [Taakparosa [u gp.]. - CII6. : HUY UTMO, 2012. -
49 c¢. - URL: http://books.ifmo.ru/book/789/tipovye raschety.htm (mara oOpamenus:
20.05.2026). - Pexxum octymna: CBOOOTHBIIA.

7. IEPEYEHDb ITPO®ECCHOHAJIBHbBIX BA3 TAHHBIX, THOOPMALIMOHHBIX
CITPABOYHbBIX CUCTEM

1. Jlamb : DnexktpoHHO-OMOMMOTeyHast cuctema M3nmarensctBa Jlans. - CII6., 2011-. - URL:
https://e.lanbook.com (mara o6pamenus: 20.05.2026). - Pexwm gocryma: uis
ABTOPU3UPOBAHHBIX TOb30BaTeneit MUDT

2. eLIBRARY.RU : Hayunas snekrponHas 6uGinoreka: Caiit. - Mocksa, 2000 -. - URL:
https://www.elibrary.ru/defaultx.asp (nata oopamenus: 20.05.2026). - Pexxum nocryna: s
3apEeTUCTPUPOBAHHBIX MOJIb30BATEICH

3. Math-Net.Ru:  oOmepoccuiickuii  MaTeMaTH4ecKud mopram:  caiit. —  Mocksa,
MaremaTndecKkui WHCTUTYT M. B. A. CrekioBa PAH, 2020. -
URL.: http://www.mathnet.ru/ (mara o6pamenus: 20.05.2026). — Pexxum mocryma: mis
3aperUCTPUPOBAHHBIX TOTBH30BATEIICH.
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8. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

Hcnonb3yercs TpaAuIIMOHHAS TEXHOIOTHUS 00YUEeHHUS.

Jlexunu ¥ npakTUYECKUE 3aHATUS TIPOBOAATCA B ayTUTOPUSAX MHCTUTYTA MO PACIHCAHHUIO.

[IpakTuueckue 3aHATHS NPOXOAAT B (opme O0OCYKIEHUS TEXHOJOTMH W METOJOB
pemieHus 3aaad. BaxHbIM 37eMEHTOM OOydeHUs SIBJISIETCS BBIIOJHEHUE JOMAIIHMX 3a/laHuil.
OHU BBITIOJHAIOTCSI Ha KOMIIBIOTEPE M 3aKJIIOYAIOTCS B pa3pabOTKe MPOTPaMMHOIO MPOAYKTA,
peammsytomiero 3D monens. [lo kaxxmomy momarniHemy 3amgaHuro odopmisieTcst otder. Pabora
CIaeTcs Ha MPOBEPKY U B 3aBEPILICHUH 3aLUIIACTCS.

B mnpouecce oOyueHHs mpu NPOBEACHUM 3aHATUH M JJISI CAaMOCTOSATENBHOM pabOThI
UCIIONB3YIOTCS BHYTPEHHHE 3JIeKTpoHHbIe pecypcesl (http://orioks.miet.ru).

JIyist B3aMMOJIEUCTBHS CTYICHTOB C TIPETO/IaBaTelIeM HMCIOJIb3YIOTCS CEPBUCH 0OpaTHOM
ces3u: pazaensl OPUOKC «/lomamnue 3amanusy, «HoBocTH», 37I€KTpOHHAs MOYTa, CTPAHUIIA

npernoaBaTess B conuaabHoi cetu «B kontakre» (https://vk.com/galfimov)

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE TUCHUIIJIMHBI

HanmenoBanue
crenraJbLHBIX IOMEINeHu U

OcHameHHOCTh Y4eOHBIX
ayAMTOPHUIl U MOMeLeHU
IJISl CAMOCTOATEILHOM

Ilepeyenb nporpaMMHOro

NMoOMelIeHH i I ob0ecreyeHus
. padoThI

CaMOCTOSITEJIbHOM PadoThI

YueOHas ayuTopus YyebOuas mocka OneparnoHHas

MynbsTumMenuitHOE
obopynoBanue (KOMIBIOTEP C
[1O 1 BO3MOKHOCTBIO
MOJKITIOYEHUS K CETH
HNHuTepHeT u obecrnieueHreM
JOCTYIa B AJIEKTPOHHO-
0o0pa3oBaTenbHYIO Cpeay
MUDT;

TEJIEBU30PHI;

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

cucrema Microsoft Windows
oT 7 Bepcuu u

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

(Firefox, Google Chrome);
Acrobat reader DC

Visual Studio

YueOHas ayuTopus

YyebOuas mocka

I1O He Tpebyercs

ITomemmenue mis
CaMOCTOSITEIbHON PabOThI
o0yJarmuxcs

KomnberoTrepHas TexHHUKa ¢
BO3MOXKHOCTBIO TTOJIKITIOUCHHUS
K cetu «HTEpHET» M
o0ecrie4eHrneM JI0CTyIa B
3JIEKTPOHHYIO
MH(POPMAIMOHHO-
00pa3oBaTEeNbHYIO CPELy
MUDT

OnepanmonHas

cucrema Microsoft Windows
oT 7 Bepcuu u

Beiie, Microsoft Office Profe
ssional Plus mm Open Office,
Opaysep

(Firefox, Google Chrome);
Acrobat reader DC

Visual Studio
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10. ®OHJbI OHEHOYHBLIX CPEACTB JJIS1 IIPOBEPKHA
CO®OPMHUPOBAHHOCTHU KOMIIETEHIMI/IIOIKOMIETEHIIANA

®OC mo mnomkommerenimy OITK-1.KI'u3D «CmocobeH HCIONB30BaTh METOIEI
KOMITbIOTepHOM rpaduku u 3D momenupoBaHus W pa3pabaThiBaTh HAYKOEMKOE IIPOTpaMMHOE
obecrieyeHue A1 aBTOMATH3AIMH CHCTEM U IIPOIIECCOBY

@DOoHIBI OIIEHOYHBIX CPEACTB IIPEACTABICHB! OT/IENbHPIMH JOKYMEHTAMH H pa3MeIleHb]l B
cocrabe YMK nqucnuniuHbl 3JMEKTPOHHOH HHGPOPMAIMOHHON 00pa3oBaTeNIbHOM Cpenbl
OPHMOKC// URL: http://orioks.miet.ru/.

11. METOAUYECKHUE YKA3AHMS VTSI OB VYAIOHIIXCSI ITO OCBOEHUIO
TACTATLTAHBI

11.1. OcoGenHOCTH OpraHHU3aIUM MpoLecca 00yIeHUsN

JleknMM M THpaKkTHYECKHE 3aHATHS IPOBOIATCS KOHTAaKTHO B COOTBETCTBHH C
pactiucanueM (1 wac mexnuid, | yac mpakTUYecKuX 3aHATHH B Hexemo). [locemenune nexnui u
IPaKTHYECKHX 3aHATHH 00s3aTenbHO. JlononHuTenbHOM GopMOH KOHTAKTHOR paboThI ABISIOTCS
KOHCYNBbTaItuU (UX NMOCEIATh He0OsI3aTENbHO).

IlepedeHp OOCTYNHBIX CTyNEHTaM y4eOHO-METOAMYECKHX MATepHAJIOB IIPHUBEJEH B II. 5,
&, 7

Habop momamumx 3amaHuil BKIIIOYAET NPAKTHKO-OPUEHTUPOBAHHEBIC 3aIaHMs HA OIIBIT
JESITETBHOCTH.

ITonpobHoe onmcaHyMe OprasM3aldy IIpoliecca OOYYEHMs, CHCTEMBI KOHTPOJIL H
OLIEHUBAHMs H3JI0XKEHO B «MeTonuUeckux peKOMEeHAanusX CTYAEHTaM II0 H3YYEHHIO
JUCHMIITIUHBIY.

11.2. Cucrema KOHTPOJIS M OLIEHUBAHMS

CucremMa KOHTPOJIA BKIFOUACT MEPOIPHUSATHS TEKyInero KoHTpoys. Texyrui KOHTpoJb
COCTOHT M3 ITSITH JOMAIIHUX 3aJaHHH.

Jlns OIeHKH ycIeBaeMOCTH CTYAEHTOB II0 JUCIUIUIMHE HCIIONB3yeTcs OarbHas
HaKONWTENIbHAsS CHCTeMa. bamiamMy OUEHWBAIOTCS: BBHIIOJHEHHE KaXAOrO KOHTPOJBHOTO
MEpONPUATHS B ceMecTpe. MakcuMallbHBIN cymMapHBbIi 6yt — 100.

Baxnoe 3HaueHHe npUAaeTcs COONIOJNEHHIO CpPOKOB CHA4Yd JOMAIIHWX 3aJaHMid.
3agepxka B clade NPUBOJUT K YMEHBIICHHIO Yuciaa 0aJIOB, HAYHCIIEMBIX 3a BBIIOJIHEHHE,
BIIJIOTH JO IOJNHOM MX morepu (COOTBETCTBYIOINWE INpaBHJIA MPONHCAHBI B «MeTomuyecKux
peKOMEHAALUSIX CTYAEHTAaM 10 U3YUEHHUIO TUCITUIUIMHELY).

ITo cymMe 6aymioB BBICTABISIETCS MTOTOBas oleHKa Io npeamety. CTpykrypa U rpadux
KOHTPOJBHBIX Meponpustuit noctynes 8 OPMMOKC// URL: http://orioks.miet.ru/.

PA3ZPABOTYHK:

Houent kadp. BM-1, x.¢p.-M.H. __— —~ —— /SlpomeBuy B.A./
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Pabouas mporpamma aucuumuueel «KommerotepHas rpadguka u 3D MonenupoBaHHe» IIO
HanpasneHuro noaroroku 02.04.01 «KMaremaTika 1 KOMIBIOTEPHBIE HAYKHY», HAIPaBIEHHOCTh
(mpoduns) «KoMmObroTepHBIE METONBI MOJEIHPOBaHUSA, OOpabOTKM H aHaTW3a JaHHBIXY,
pazpaborana Ha Kadeape BM-1 u yrBepxneHa Ha 3acenanuu kadenpsr L 6. o 202_5 roxa,
nporoxox Ne 5

r
(ﬁ/ | ~
3aBenyromuit kapenpoit BM-1 o /A.A Ilpoxodnes/
_—//

JINCT COTJIACOBAHUSA

Paboyas IporpamMma corjiacoBaa C HCHTpOM IIOATOTOBKH K aKKpCAUTAITUW H HE3aBHCHUMOMH
OLCHKH Ka4yeCTBa

y
Hagansank AHOK / / U.M.Hukynusa /

Pabouas nporpamma cornacopasa ¢ 6ubmuorexoit MUDT

7z :
/I[HpeKTop 6ubIHOTEKH %’7/ / T.I1.®unummosa /
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