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AHHOTANMA

B kypce paccMaTpuBarOTCsl BOIPOCHI CUTYallMOHHOTO MOJICJIMPOBAHUS B paMKaxX KOHLEHIIMU CUTYaI[HOHHOM
ocBenoMiIeHHOCTH («Situational Awareness») W BO3MOXXHOCTHM TNpUMeHeHusi Situational Awareness c
UCTIONIb30BaHMEM CPEJICTB HTep(delica BUPTYalIbHON pealbHOCTH.

OOyuatonuecss 3HAKOMSITCS ¢ MaTeMaTHYeCKUMH METOJaMH, JIS)KAITUMH B OCHOBE METOJIOB U allTOPUTMOB
cuHTe3a n300paxkennii 3D-00BEKTOB U CIIeH, MOJICIMPOBAHUS TTOBEJACHUS U B3anMOAEHCTBHs 3D-00bEKTOB C
JUHAMWAYECKON CTpPYKTypol. M3ydarorcs MOmend, METOAbl W QJITOPUTMBI BBICOKOTOYHOW OMHOKYJISIpHOW
3D-Bu3yanuzanuu. PaccMaTpuBaroTCs MOIX0Abl K pa3paboTKe MpOrpaMMHOTO 00eCTIeUeHHs pacpe/IeICHHbBIX
CUCTEM BUPTYaJIbHOMN peaIbHOCTH U TENETIPUCYTCTBHUS.

1. lean u 3apa4un

Heab AuCHUILIMHBI

Llenpto aucrmmiunHbl «CHCTEMBI BHPTYaJbHOTO OKPYXKEHHS W CHUTYallMOHHOTO MOJEJIMPOBAHUS
aBisieTcs  (OpMHpOBaHME W pa3BUTHE 3HAHUS MATEMAaTHYECKOTO ammapara BBIYMCIHTEIbHOU
TEeOMETPUH, Ha KOTOpOM OasupyroTcst Metonsl (opmupoBanust 2D-uzobpaxenuii 3D-00bEKTOB;
(dopMUpOBaHME  CHUCTEMAaTH3MPOBAHHOTO  TPEACTAaBICHUS 00  airopuT™Max  (OPMUPOBAHUS
n300pakKeHMI; MOTy4YeHHE 3HAHUH TEOPETUYECKHX OCHOB Pa3pabOTKU MPOrpaMMHOIO 00eCTeueHHs
MHTEPAKTUBHBIX cucTeM 3D-BH3yanm3anuu, BKIIOYAsk OCHOBBI CO3aHUS TPAaPHUSCKOTO SIpa CHCTEMBI
BU3yalIM3alliM, a TaKXKe OCHOB IIPOCKTUPOBAHUS U Ppa3pabOTKH pacCHpeieNEHHBIX CHCTEM
3D-Bu3syanu3anuu.

3agaum AUCHUTLUITHHBI
3agayaMu TUCHUIUTMHBI «CHCTEMBI BHUPTYAIBHOTO OKPYKCHUS M CHTYAIIMOHHOTO MOJICITUPOBAHUSDY
SIBJISTFOTCSI:
[0  ¢opMHUpoBaHHE 3HAaHWUU Ha YPOBHE MPEICTABICHHNA: O METONOJOTMH M TOAXOAAX K CO3IaHUIO
MaTeMaTH4YeCcKOro M IMPOrpaMMHOT0 00eCIiedeHrsl CUCTEM BUPTyalbHOU peanbHocTH (Virtual Reality) u
CUTYyallMOHHON ocBenoMiIEHHOCTH (Situational Awareness); o mnpuHUMIAX (QYHKIHOHUPOBAHUSA
OCHOBHBIX OTJIJIOB 3pUTEIBHOTO aHainu3aropa uesnoBeka u ¢opmupoBanus B IIHC uenoseka
3puTensHOro obpasza 3D-cpensl; o mpoOiaeMaTHKe MCCIeJOBaHUN M Pa3pabOTOK MaTeMaTHYECKOro M
MPOrPaMMHOT0 00€CTIeUeHHs CHCTEM BUPTYaJIbHON PealbHOCTH U CUTYallMOHHON OCBEIOMIIEHHOCTH.
[l ¢opMupoBaHue 3HAHUI HAa ypPOBHE BOCIIPOM3BE/ICHHSA: OCHOBHBIX KJIACCOB METOAOB U aJITOPUTMOB,
HCHOJIBb3YEMBIX IPH CUHTE3€ M300pakeHUH; 00bEKTHO-OPUEHTUPOBAHHBIX MATTEPHOB MPOESKTUPOBAHUS
nporpaMmMHoro obecredeHust 3D-Bu3yann3alyi; OCHOBHBIX KJIACCOB COBPEMEHHBIX TEXHOJOTHH
pa3paloTKu pachpeneNéHHbBIX CUCTEM BU3yalU3allH; CBOMCTB U BO3MOKHOCTEH KOMMYHHUKAIIMOHHBIX
MPOTOKOJIOB ¥ MOZIEJIEH aHHBIX ISl MOAEIMPOBaHUS MoBeeHUs 3D-00BbEKTOB CII0KHOM CTPYKTYpHI.
[l ¢dopMupoBaHue 3HAHUI HAa YpPOBHE IMOHMMAHUS: MOCTAHOBOK OCHOBHBIX 3a/1ad BBIYMCIMTEIBLHON
rE€OMETPUH, METOAOB W TIOAXOAOB K WX PEHIeHUIO; CBOMCTB ad@UHHBIX M MPOEKTUBHBIX
npeo0pa3oBaHUi Ha MIOCKOCTH U B IPOCTPAHCTBE; METOJOB M aJITOPUTMOB IOCTPOCHUS H300paKeHNH;
METO/IOB  ONHUCAHUsI W MOJENUpPOBaHHUS CTPYKTYp 3D-00BEKTOB; METOZOB M  ajJrOpUTMOB
MOZEIMPOBAHUS M BU3yaIM3aLUH [TOBEACHUS, U B3auMoaencTBusa 3D-00beKTOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO ISl PEIeHUs! TTOCTaBICHHON

YK-1 CriocoGeH oCcyliecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSTh CUCTEMHBIN TOAXO ISl peLIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH




VYK-1.5 Ormpenenser W  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CriocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (FITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHAIBHON JIeTeTBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoOBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLEeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brnageer weTromaMM Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJIbHOTO aHalin3a WHGOpMalH{ MpH PELICHUN
3a7a4 npodeccHoHABHOM IesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUS U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ynciieHHbIe MOPSIIKK BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOILLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHUS AUCHUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb.




YMETB:

- OIpEeAeNCHUS W TOHATUS CHUCTEM BHPTYAIbHOTO OKDPYKEHUS CHUTYallMOHHOTO MOJAEIMPOBAHHUS
CUTYallMOHHOHN 0CBEAOMIIEHHOCTH;

- CTPYKTYpY nporecca (OpMUPOBAHUS CUTYAllMOHHON OCBEIOMIIEHHOCTH;

- oTpezieTieHNe U TOHITHE UHTepdeiica 4eT0BEeKO-MaIlIMHHONW CUCTEMBI;

- IpeACTaBIeHNS O (PYHKIIMOHUPOBAHUH 3PUTEIBHOTO aHAJIM3aTOPA YEIO0BEKa;

- IpeJICTaBIEHUE O CTPYKType Ipouecca 3D-pu3yannusannu B cucTeMax BUPTYaIbHOH PeallbHOCTH;

- MOAXOIBI K MOCTPOCHUIO PEAyLHPOBAHHBIX ONTHUKO-TEOMETPUYECKHX MOJENe KaMepHOro Ivasa u
OWHOKYJISIDHOM 3pUTEIBHON CHCTEMBI YEIIOBEKa;

- COBpPEMEHHBIC TMPEACTaBIEHHUsI O IMporeccax (opMupoBaHus y denoBeka 0oO0BEMHOro oOpasa
OKpy>Kalollel cpeabl Ha OCHOBE OMHOKYJISIPHOTO BOCIIPUSTHS;

- MaTeMaTHueckui anmnapart apQUHHON U TPOCKTHBHOMN TeOMETPHH;

- 0COOCHHOCTH WCIIOIB30BAaHHUS MaTEMaTHYECKOro armapara aHATUTHYeCKOW TeOMETPUHU M JIMHEWHOU
anreOpbl B 33/1a4aX BBIYHUCICHUH JIJIsl CHHTE3a H300paKeHUH;

- CIIOCOOBI ONMCaHMs TMOBEPXHOCTH B KOHTEKCTE 3ajaun 3D-Bu3yanu3aluu, NMPHHIUIBI U METOIbI
pelIeHns 3a1a4i BOCIIOTHEHHUS IOBEPXHOCTEH;

- CYyWIECTBYIOUIME MOAXOABI (C OMHMCaHWEM WX JOCTOMHCTB U HEIOCTAaTKOB) K OMHCAaHUIO
reoMeTpudeckux 3D-npuMHUTHBOB;

- IPUHIIMI IEHCTBUS U Ha3HAUCHHUE PaCTePH3ALIUH;

- IPUHIUIBI PpaboTHI, alNapaTHON MONIEPIKKH, BO3SMOKHOCTH, TOCTOMHCTBA U HEAOCTATKU alITrOpUTMa
z-Oydepa;

- IIPUHIIMIIBI PAOOTHI, ANNAPaTHON MOAEPKKH, BOSMOXKHOCTH, IOCTOMHCTBA M HEIOCTATKH aJITOPUTMOB
TPACCHUPOBKH Jy4el, COBPEMEHHBIC NpEACTaBICHHs 00 OpraHM3alMy M anmnapaTHON TOIIEPIKKE
QJITOPUTMOB TPACCUPOBKH JIyueif;

- TOCTAaHOBKY MW TMOAXOABl K PEIICHUI0 TEeOMETPHUYECKOHW 3aJaydl TPACCHPOBKM HEIIOCKUX
MOBEPXHOCTEH, B TOM YHCIIE 33/IaHHBIX B TapaMETPUUYECKON Gopme;

- MaTeMaTHYECKHE OCHOBBI, MOAXO/IBI K peanu3anuu 1 Bo3MoxHocT CSG-onepaunii;

- MaTeMaTH4eCKHe OCHOBBI OMNHMCAHHUS CTPYKTYpbl IOBEPXHOCTEH BHUPTyalbHBIX 3D-00bEKTOB H
ynpasieHus GopMoi IOBEPXHOCTEH BUPTyalnbHbIX 3D-00beKTOB;

- ONTHKO-(DM3HYECKUE OCHOBBI M CYIIECTBYIOIIHE MOAX0Ab! K BeruncienusM BRDF;

- IPUHIUIBI OpPraHU3alri, OCHOBHBIE BO3MOKHOCTH, JOCTOMHCTBA U HEAOCTAaTKH CTEPEOCKOMMYECKON
BU3YyaJIN3alliK BUPTYaIbHBIX 3D-00BbEKTOB;

- apTe(haKThl MOHO- U CTEPEOCKOMMYECKON BU3yaTH3alNN;

- CYyIIECTBYIOIIME U MEPCHEKTUBHBIC MOAXOAbl K CeHapaluy IMojeld cTepeornapsl, MPHHIHUIILI
yCTpOHCTBA M (DYHKIIMOHUPOBAHHS PAa3IMYHBIX BHIOB CTEPEOCKOIMUYECKOTO HHTEp(deiica;

- IPUHLOUIOBI TOCTPOEHHSI ONTHKO-TE€OMETPUUECKUX Mojesell BuaeonnTepdeiica ¢ OOIbIINM YHUCIOM
cTeneHeil cBo0O0bI, MOAXOAB! U OCHOBBI MeTOA0JIOTMH co3nanus APl st co3nanust Buneonnrepdeiica
¢ OOJIBIITUM YHCIIOM CTENEHEH CBOOOIEI;

- ocHoBBI MeTogonorun OOII mpuMeHuTeNBHO K 3aa4aM co3anus cucreM 3 D-Busyanuzaunu;

- OCHOBBI METO/IOJIOTHH CO3AaHUs paclpeAeiEHHbIX cucTeM 3D-Bu3yann3amnuu.

[IpumMeHAT, Ha MNpaKTUKE METOIbl TEOpUH OOBIKHOBEHHBIX IH((depeHIHanbHbIX ypaBHEHUH,
JUCKPETHON MaTEMaTHKH, BEPOSITHOCTEW U MaTEMaTHYECKON CTaTUCTUKH, YPAaBHEHUIM MaTeMaTHYeCKOI
(GU3UKH, apXUTEKTyphl COBPEMEHHBIX KOMIIBIOTEPOB, TEXHOJOIMH IPOTPAaMMHPOBAHHUS, YUCICHHBIE
METOABl W QITOPUTMBI PEIICHHS THUIOBBIX MAaTreMaTWYecKHX 3a7ad; OCHOBBI apXUTEKTYpPbI
OIEPAIIMOHHBIX CHCTEM, CIIOCOObI ONTHUMH3AIMM Tepelayd JaHHbIX U CHocoObl obecneyeHus
0€30MaCHOCTH B CETSIX; OCHOBBI apXUTEKTYPbI MapaUIeIbHBIX BEIYUCIUTEIBHBIX CHCTEM.

BJIAJIETh:

- METOIaMU MaTeMaTH4eCcKOTO OTMCaHUs, YIpaBieHus: (OPMOI U MOCTPOCHHS N300paKEHUN MTPOSKIINH
noBepxHoCTel 3D-00heKTOB;

- METONOJIOTHEH pa3pabOTKM MaTeMaTHdecKoro M MpOrpaMMHOrO obecredeHus: rpaduyeckoro sapa
cucteMbl 3D-Bu3yanu3anun (CUCTEMBI PEHACPUHTA);

- METOJOJIOTHEH pa3pabOTKH MaTeMaTHYECKOTO M MPOrPaMMHOIO 00ECHEeYeHUs! CTEPEOCKOINYECKOro
BUAeonHTepdeiica Ui MHTEpaKTUBHBIX cucTeM 3D-Bu3yanu3anu.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH



TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 CucremMbl BHUPTYaJIbHOTO OKpPYKEHHS U ) ) g
CUTYaI[HOHHOE MOJICTTMPOBaHHE
I'eomeTpuueckue OCHOBBI
2 6 6 8
3D-Busyanuzanuun
3 Anropurmsl 3D-Bru3yanuszanumn 6 6 4
OcHOBBI pa3paboTKu
[IPOrPaMMHO-MaTEMaTHIECKOTO
4 oboecneuerns  (IIMO)  rpaduyeckoit 12 12 8
MOAICUCTEMBl  CUCTEMBI ~ BHUPTYaJIbHOTO
okpyxenus (BO)
OcobenHocTu MPOEKTUPOBAHUS "
5 paszpadorku [IMO  pacnpenen€HHbIX 4 4 2
cucrem BO
Nroro yacos 30 30 30
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUTLTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 8 (Becennuit)
1. Cucrembl BUPTYaIbHOTO OKPY)KECHHS M CUTYallMOHHOE MOJICITUPOBAHHUE

CucreMbl HMCKYCCTBEHHOTO HHTEIJIEKTa W BUPTYAJIbHONW pEaJbHOCTH (MCTOPHUYECKHI AacmeKT):
JIOTMYECKHE YCTPOWCTBA M (DYHKUIMH anreOphl JIOTUKW; TEOPHsS aBTOMAaTOB; MAIIMHBI ThIOpWHTa;
rupoMar [locnenosa-ITymkuna. Situational Awareness U CHTyallMOHHOE MOJICIMPOBaHUE. YPOBHHU
SA. Harepdeiic uenoBeKo-MalIMHHON cucTeMbl. llpencraBieHue o0 cuCTEMe BUPTYaIbHOTO
okpyxenns (BO) u uHAyIIMpOoBaHHOTO BUPTYaIbHOTO OKpyxkeHus: (UBO).

2. 'eomerpuueckue ocHOBHI 3D-Bu3yanu3anuu

Ad¢uHHBIE U TPOEKTUBHBIE TPeoOpa3oBaHus Ha IUIOCKOCTU U B MpocTpaHcTBe. OCHOBHBIEC KIIACCHI
MPOCLMPOBAHUS HA IJIOCKOCTh. THIOBBIE MPHMEPHI BHINOMHEHUS ad(UHHBIX MpeoOpa3oBaHuUil.
DeMeHTapHBIE alTOPUTMBbl ONPEAETICHUE B3aUMHOIO MOJOKEHHUS TOYEK, MPSMBIX U IUIOCKOCTEH.
Krnaccuueckue anropuTMbl KOMIbIOTEpHON rpaduku. MHOXKeCTBa, 000JIOYKH M CBA3aHHBIE C HUMH
ITOPUTMBI  KOMITBIOTEpHOH Tpaduku. Iloaxompl K ONMCAHMI0O W BU3yaJH3alMd OBEPXHOCTEH.
3puTenbHOE BOCTIpUATHE 00bEMA U TEOMETPUIECKHE OCHOBBI OMHOKYIISIPHOTO 3pEHHS.

3. Aaroputmsl 3D-Buzyanuzanuu

bazoBbie anroputmbl (ynajeHWe HEBHIUMBIX JHMHHHA M IOBEPXHOCTEH). AnropuTmbsl Z-Oydepa.
Anroputmbl  TpaccupoBku. OOparnas TpaccupoBka Jsydedr (OTJI). OOpartnas TpaccupoBKa
MOJIMTOHAJIBHBIX U COCTABHBIX MOIMMOpGHBIX nmoBepxHocTeil. CSG-onepanuu. Touka BcTpeun ayda
C TOBEPXHOCTHIO W CBsi3aHHbIE ¢ Hed 3amaun. llogxompl K pacuéTy m100aJbHOM OCBEUIEHHOCTH B
TOYKE BCTPEUH.




4. OcHOBBI pa3paboTku mporpaMmHo-matemarnueckoro obecnedenus ([IMO) rpaduueckoit
MOJICUCTEMBI CHCTEMBI BUPTYaJIbHOTO OKpykeHus (BO)

Crpykrypa cuctemsl BO u ocHoBHbIe 3a1aun pa3padoTku [IMO. I'paduueckoe sapo u 3D-monenu
BUPTYaJIbHBIX 00BEKTOB. MIHTEHCHBHOE BBE/ICHHE B TEOPHUIO JepeBbeB. MoIenIupoBaHue CTPYKTYp U
noseaeHuss 3D-00beKTOB ¢ momouIbio JepeBbeB. OObEKTHO-OPMEHTHPOBAHHOE MPOEKTHPOBAHUE
nporpaMMHbIX cucteM BO. SI3bIK 1 maTTepHBI MPOEKTUPOBAHHS MPOTrPaMMHOTIO Kojia Ui Haubosee
BaXHBIX 3anad 3D-usyanuzanuu. OcoOEHHOCTH >KM3HEHHOTO LUKJIa OOBEKTOB B MPOTPAMMHBIX
cucremax BO. [Momumopdusm B 3amauax npoekTrpoBanus U pazpadbotku [IMO 3D-Buzyanuzaiuu.
[IpoexTtupoBanue CpeACTB CO3JaHHUA BUPTYaJIbHBIX OOBEKTOB. MoIenupoBaHHE W YIpPaBICHHE
CIIOKHBIMU BHUJIAMU ITOBEACHUS BUPTYaJIbHBIX 00BEKTOB. MozI€Ib NaHHBIX Ul OIMHMCAHMS COCTOSHUSA
BUPTYaJIbHOU Cpefoil U ynpaBiieHUs €€ 00beKTaMu.

5. Ocobennoctu npoekTupoBanus U pazpadorku [IMO pacnpenenénnsix cuctem BO

Mopaenb B3aMMOIEHCTBHSI «KIMEHT CEepBEpP», KOMMYHUKAIIMOHHBIA TpoTokos U API anst pazpabotku
pacnpenenéHHbIXx TnpuiokeHud. (OCHOBHBIE KJIacChl COBPEMEHHBIX TEXHOJOTHH pa3padoTKu
pacmpeneneHHbIX CHCTEM M WX BO3MOXHOCTH B KOHTekcTe cucteM BO. Apxurekrypa
pacrpenenenHoi cuctemsl BO, 3amaun u jnoruka (pyHKIMOHUPOBAHUS OCHOBHBIX CIIOEB CHCTEMBI.
WNHTrepakTuBHas 3D-Bu3yanu3anusi.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0MMON AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYueOHast aymuTopus, OCHaIIeHHas: MenoBoi nockoi wiu White Board, kommbrotrepoM u
MYJIBTUMEIUHHBIM 000pyI0BaHUEM (TIPOEKTOP, 3BYKOBasi CUCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. bexnemumies /I.B. Kypc ananutndeckoit reomeTpuu u TMHEHHON anreOpbl: YueOHUK. - 13-¢ u3n.,
ucnp.-CI16.: U3narensctBo «Jlaub», 2015.- 448c.:un. — ISBN 978-5-8114-1844-2.
2. Tep-Kpuxopos A.A., lllabynun M.1. Kypc maremarndeckoro aHanuza. YueOHoe nmocobue. buaom,
Jlabopatopus 3nanmit, JIKH, 2017. — 672¢c. — ISBN 978-5-00101-039-5.
3. B.O.Adanacees, C.B.Kinumenko. OCHOBBI MaTEeMaTHYECKOTO U IPOTPAMMHOTO 00eCIIeUeHHs CUCTEM
3D-Buzyanu3anuy BUPTyaJbHOTO OKpPYXeHHUs. YuyeOHoe mocodue i CTyAeHTOB By30B. M., MOTH,
2014.245 c.

JomnonHurenbHas aureparypa
1. Kypant P., Po66unc I'. Uro Takoe MmaremaTtuka? — 5-e u3a., ucnpasiesHoe M.: MITHMO, 2010.-
568c.
2. OOwias IcUXoJOrysl: B 7-MU TOMax: Y4eOHHK JAJIs CTya. Beicl. yued. 3aBeaenuit/ nox pen. b.C.
Bparycs. T 2: Omymenue u Bocrpusitue/ A.H. I'yceB. — M.: Uznarenbckuii ieHTp «Akagemusy», 2007.
—416 c.
3. Tamma 3., Xenm P., JIxxoncon P., Bmuccunec /Ix. [TpueMbl 00beKTHO-OpUEHTHPOBAHHOTO
nporpammuposanus. [larrepust npoextuposanusi.- CII6.: [Tutep, 2014.- 366c¢.
4. Dunpioc [.3. OCHOBBI MHOTOIIOTOYHOTO, MTAPAIEIBLHOTO U PaCIpeeIEHHOTO TPOrPaMMHUPOBAHHS:
ITep. ¢ anr.-M.: U3parenbckuii qom «Bunbsmey, 2013.-512c.
5. Paymen6ax b.B. ['eomerpus kapTunbl u 3putenbHoe Bocnpusitue. — M.: «PUTTOJI kinaccuky, 2018.
—315c. — ISBN 978-5-386-10843-4.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

1. http://www.opengl.org/sdk/docs/man/ - Onucanne dpynkuuit OpenGL
2. http://www.opengl.org/registry/doc/glspec44.core.pdf - Cniemudpukanms OpenGL
3. http://www.opengl.org/registry/doc/GLSLangSpec.4.40.pdf - Cnenuduxanms GLSL.



4. http://www.khronos.org/files/opengl44-quick-reference-card.pdf - Ccpuiku OpenGL/GLSL
5. https://developer.nvidia.com — nmopran nojaepxxku pazpadorankos [10 3D-Buzyanuzanun.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AMMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nekumoHHBIX 3aHATHIX HCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIIOUasl AEMOHCTPALHIO
MpEe3EHTALUN.

B npouecce camocTosTebHOM PaboThl 00YUaIONIUXCs MPEIIONaraeTcsi HCIOIb30BaHUE TaKUX
MporpaMMHBIX cpeAcTB, kak OpenGL, Vulkan, Blender u np.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenenrHoe 0cBOeHUE Kypca TpeOyeT HapshKEHHOW CaMOCTOSTEIbHON paboThI CTyeHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HE00X0JMMOe BpeMs 1Sl pabOoThI CTy/IeHTa HaJl TEMOH.
CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

*  TpopaboTKy ydeOHOro marepuana (10 KOHCIEKTaM JICKIWH, Y4eOHOW M HaydyHOW JMTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, IPEIHA3HAYEHHBIX [UII CAMOCTOSTEIBHOTO  H3y4YeHH,
J0KAa3aTeIbCTBO OTIEIBHBIX YTBEPKICHH, CBOMCTB;

* TIOArOTOBKY K IPAKTUYECKHM 3aHSATHSM, BBINOJHCHUE HECKOJIBKUX HHAMBUAYAJIBHBIX TOMAITHHX
3alaHUN.

[TpoMesKyTOYHBIH KOHTPOJb 3HAHWI MPOBOIUTCS B BHIE OMPOCOB MO Teopuu. Kpome 3TOrOo B XO1I€

OCBOEHHUSI Kypca CTYIEHT MOMKET BBIIOJIHUTh WHHULUMATUBHBIM IIPOEKT, COIEpKAIUUN HECKOJIBKO
B3aMMOCBSI3aHHBIX 33JIJaHUM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npo¢ujib NOATOTOBKH: PannorexHuka 1 KOMIIBIOTEPHBIE TEXHOJIOTHU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadeapa QU3NKO-TEXHUIECKOH HH(OPMATUKH

Kypc: 4

KBaJU(PUKAHA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: B.O. Adanackes, 1-p ¢us.-mar. Hayk, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynprare u3yueHus JOUCLUIUIMHBIL
MOJEJINPOBAHMD O0YHAIOIIUIICS JOKEH:

3HAThb:

«CHcreMsl

BUPTYaJbHOIO OKPY)XE€HUsI U CHUTYallMOHHOIO




- OIpEeAeNCHUS W TOHATUS CHUCTEM BHPTYAIbHOTO OKDPYKEHUS CHUTYallMOHHOTO MOJAEIMPOBAHHUS
CUTYallMOHHOHN 0CBEAOMIIEHHOCTH;

- CTPYKTYpY nporecca (OpMUPOBAHUS CUTYAllMOHHON OCBEIOMIIEHHOCTH;

- oTpezieTieHNe U TOHITHE UHTepdeiica 4eT0BEeKO-MaIlIMHHONW CUCTEMBI;

- IpeACTaBIeHNS O (PYHKIIMOHUPOBAHUH 3PUTEIBHOTO aHAJIM3aTOPA YEIO0BEKa;

- IpeJICTaBIEHUE O CTPYKType Ipouecca 3D-pu3yannusannu B cucTeMax BUPTYaIbHOH PeallbHOCTH;

- MOAXOIBI K MOCTPOCHUIO PEAyLHPOBAHHBIX ONTHUKO-TEOMETPUYECKHX MOJENe KaMepHOro Ivasa u
OWHOKYJISIDHOM 3pUTEIBHON CHCTEMBI YEIIOBEKa;

- COBpPEMEHHBIC TMPEACTaBIEHHUsI O IMporeccax (opMupoBaHus y denoBeka 0oO0BEMHOro oOpasa
OKpy>Kalollel cpeabl Ha OCHOBE OMHOKYJISIPHOTO BOCIIPUSTHS;

- MaTeMaTHueckui anmnapart apQUHHON U TPOCKTHBHOMN TeOMETPHH;

- 0COOCHHOCTH WCIIOIB30BAaHHUS MaTEMaTHYECKOro armapara aHATUTHYeCKOW TeOMETPUHU M JIMHEWHOU
anreOpbl B 33/1a4aX BBIYHUCICHUH JIJIsl CHHTE3a H300paKeHUH;

- CIIOCOOBI ONMCaHMs TMOBEPXHOCTH B KOHTEKCTE 3ajaun 3D-Bu3yanu3aluu, NMPHHIUIBI U METOIbI
pelIeHns 3a1a4i BOCIIOTHEHHUS IOBEPXHOCTEH;

- CYyWIECTBYIOUIME MOAXOABI (C OMHMCaHWEM WX JOCTOMHCTB U HEIOCTAaTKOB) K OMHCAaHUIO
reoMeTpudeckux 3D-npuMHUTHBOB;

- IPUHIIMI IEHCTBUS U Ha3HAUCHHUE PaCTePH3ALIUH;

- IPUHIUIBI PpaboTHI, alNapaTHON MONIEPIKKH, BO3SMOKHOCTH, TOCTOMHCTBA U HEAOCTATKU alITrOpUTMa
z-Oydepa;

- IIPUHIIMIIBI PAOOTHI, ANNAPaTHON MOAEPKKH, BOSMOXKHOCTH, IOCTOMHCTBA M HEIOCTATKH aJITOPUTMOB
TPACCHUPOBKH Jy4el, COBPEMEHHBIC NpEACTaBICHHs 00 OpraHM3alMy M anmnapaTHON TOIIEPIKKE
QJITOPUTMOB TPACCUPOBKH JIyueif;

- TOCTAaHOBKY MW TMOAXOABl K PEIICHUI0 TEeOMETPHUYECKOHW 3aJaydl TPACCHPOBKM HEIIOCKUX
MOBEPXHOCTEH, B TOM YHCIIE 33/IaHHBIX B TapaMETPUUYECKON Gopme;

- MaTeMaTHYECKHE OCHOBBI, MOAXO/IBI K peanu3anuu 1 Bo3MoxHocT CSG-onepaunii;

- MaTeMaTH4eCKHe OCHOBBI OMNHMCAHHUS CTPYKTYpbl IOBEPXHOCTEH BHUPTyalbHBIX 3D-00bEKTOB H
ynpasieHus GopMoi IOBEPXHOCTEH BUPTyalnbHbIX 3D-00beKTOB;

- ONTHKO-(DM3HYECKUE OCHOBBI M CYIIECTBYIOIIHE MOAX0Ab! K BeruncienusM BRDF;

- IPUHIUIBI OpPraHU3alri, OCHOBHBIE BO3MOKHOCTH, JOCTOMHCTBA U HEAOCTAaTKH CTEPEOCKOMMYECKON
BU3YyaJIN3alliK BUPTYaIbHBIX 3D-00BbEKTOB;

- apTe(haKThl MOHO- U CTEPEOCKOMMYECKON BU3yaTH3alNN;

- CYyIIECTBYIOIIME U MEPCHEKTUBHBIC MOAXOAbl K CeHapaluy IMojeld cTepeornapsl, MPHHIHUIILI
yCTpOHCTBA M (DYHKIIMOHUPOBAHHS PAa3IMYHBIX BHIOB CTEPEOCKOIMUYECKOTO HHTEp(deiica;

- IPUHLOUIOBI TOCTPOEHHSI ONTHKO-TE€OMETPUUECKUX Mojesell BuaeonnTepdeiica ¢ OOIbIINM YHUCIOM
cTeneHeil cBo0O0bI, MOAXOAB! U OCHOBBI MeTOA0JIOTMH co3nanus APl st co3nanust Buneonnrepdeiica
¢ OOJIBIITUM YHCIIOM CTENEHEH CBOOOIEI;

- ocHoBBI MeTogonorun OOII mpuMeHuTeNBHO K 3aa4aM co3anus cucreM 3 D-Busyanuzaunu;

- OCHOBBI METO/IOJIOTHH CO3AaHUs paclpeAeiEHHbIX cucTeM 3D-Bu3yann3amnuu.

yMeTh:
[IpumMeHAT, Ha MNpaKTUKE METOIbl TEOpUH OOBIKHOBEHHBIX IH((depeHIHanbHbIX ypaBHEHUH,
JUCKPETHON MaTEMaTHKH, BEPOSITHOCTEW U MaTEMaTHYECKON CTaTUCTUKH, YPAaBHEHUIM MaTeMaTHYeCKOI
(GU3UKH, apXUTEKTyphl COBPEMEHHBIX KOMIIBIOTEPOB, TEXHOJOIMH IPOTPAaMMHPOBAHHUS, YUCICHHBIE
METOABl W aNTOPUTMBl pEHIEHHS THUIOBBIX MAaTEMaTHYECKHX 33J1a4; OCHOBBI apXHTEKTYpbI
OIEPAIIMOHHBIX CHCTEM, CIIOCOObI ONTHUMH3AIMM Tepelayd JaHHbIX U CHocoObl obecneyeHus
0€30MaCHOCTH B CETSIX; OCHOBBI apXUTEKTYPbI MapaUIeIbHBIX BEIYUCIUTEIBHBIX CHCTEM.

BJIaJeTh:
- METOIaMU MaTeMaTH4eCcKOTO OTMCaHUs, YIpaBieHus: (OPMOI U MOCTPOCHHS N300paKEHUN MTPOSKIINH
noBepxHoCTel 3D-00heKTOB;
- METONOJIOTHEH pa3pabOTKM MaTeMaTHdecKoro M MpOrpaMMHOrO obecredeHus: rpaduyeckoro sapa
cucteMbl 3D-Bu3yanu3anun (CUCTEMBI PEHACPUHTA);
- METOJOJIOTHEH pa3pabOTKH MaTeMaTHYECKOTO M MPOrPaMMHOIO 00ECHEeYeHUs! CTEPEOCKOINYECKOro
BUAeonHTepdeiica Ui MHTEpaKTUBHBIX cucTeM 3D-Bu3yanu3anu.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO

Tembl 111 MHAMBUAYAJIbHBIX 3aJaHUN:
1. Cuctembl BUPTYyaJIbHOTO OKPY>KEHHUS M CUTYyallHOHHOE MOJIETUPOBAaHNE



2. I'eomerpuueckue ocHOBHI 3D-Bu3yanu3anuu
3. Anroputmsl 3D-Buzyanuzanuu

4. OcHOBBl pa3paboTku TporpaMMHo-MareMarmdeckoro obecneuenus (IIMO) rpaduueckoit
MOJICUCTEMBI CHCTEMBI BUPTYaJIbHOTO OKpykeHus (BO)

5. OcHoBbI poekTupoBanus u pazpadborku [IMO pacnpenenéunbix cucrem BO

3a KaXa0¢€ 3aIlaHUC CTYACHT MOJIy4acT OLCHKY B COOTBCTCTBHUU C Ta6JII/II_ICI71 KpUTCpUA OLICHHUBAHUA.
Pe3y.]'H:TaTBI OLICHKHA Sa):[aHI/Iﬁ MOTYT OBITh YYTCHEL B pesyHLTprIomeﬁ OICHKE IO KYpCY.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

[TepeueHb KOHTPOIBHBIX BOMPOCOB IS cliauk AU depeHIIMpoBaHHOTO 3a4eTa B 8-M ceMecTpe:

ITo Teme 1. CucreMbl BUPTYaabHOI'O OKPYKEHUS M CUTYALMIOHHOE MOJAEIUPOBaHUE

1. OmnpeneneHrss W TOHSATHS CHCTEMBl BUPTYAJIbHOM pEaIbHOCTH (BUPTYAJIbHOTO OKPYXEHHUS) U
CUCTEMBbl BHU3YyaJM3allUd WHAYLUPOBAHHOM BUPTYaJbHOM cpelnbl (CUCTEMbl HMHIYLIUPOBAHHOIO
BHUPTYaJIbHOTO OKPYXEHUS), UX CXOJACTBO M OTIUYUSI.

2. CuryaMOHHOE MOJECJIMPOBAHHE W CUTyallMOHHAs OCBEAOMJIEHHOCTh. I[loHSTHSA, TpeaMeTHbIC
obnacty; ypoBHH mporecca (OpMHUPOBAHUS CUTYallMOHHON OCBEIOMIIEHHOCTH.

3. YenoBeko-MammHHas cucteMa. MHTEpdeiic 4enoBeKo-MamHHOW CUCTEMBI.

4. 3pHTeJILHLIﬁ AHaJIN3aTop YCJIIOBCKA U Cr0 OTACJIbI, 0COOCHHOCTH (1)YHKLII/IOHI/IpOBaHI/I$[ CCHCOPHOI'O
OTACJIa 3pUTCJIIbHOIO aHAaJIn3aTopa YCJIOBCKA, HCI/IXO-(I)I/ISI/IOJIOFI/I‘ICCKI/IE OCHOBBI BOCHIpHUATHS ABUXCHUSA
YCIIOBCKOM.

5. IlpuHnuns!l pyHKIMOHUPOBaHHUA CUCTEMBI 3D-BHU3yan3auuu.

ITo Teme 2. I'eomerpuueckre ocHOBBI 3D-BU3yanu3anuu

1. Addunable npeoOpa3oBaHUs U UX MAaTPHUIIBI.

2. lloHsTHEe HEeCOOCTBEHHON TOUKM Ha IJIOCKOCTH U €€ KOOPAMHATHOE IPEACTaBICHNUE.
3. OmHOpOAHBIE KOOPIUHATHI.

4. HepCHeKTI/IBHaﬁ OpOCKOUA U ICPCIICKTUBHOC npeo6pasoBaHI/Ie. KOOpI[I/IHaTBI HECOOCTBEHHBIX TOUEK
" TOYCK CXoJa.

5. ®opmbl ommcaHUs TPAMOM M IUIOCKOCTH. Murpanus Mexay (opMamMH ONHCAHUS MPSIMOH U
IIJIOCKOCTH.

ITo Teme 3. Anropurmsl 3D-Bu3yanusanuu

1. Ompenencune mnoBepxHOocTH. CroOCOObI 3agaHUsi TOBEPXHOCTU. [IOHATHS TOYKH IMOBEPXHOCTH,
HOCHTEJISI TOUYKU MOBEPXHOCTH M HOCHUTEJS MOBEPXHOCTH. DKBUBAJCHTHBIC OTOOPaKEHUS 3aMbIKAHUS
IUIOCKOM oOactu B R3.

2. HesBHasg NOBEPXHOCTb. YPaBHEHMsI KacaTeIbHON INIOCKOCTH U €IUHUYHOIO BEKTOpa HOpMaM Jis
3a/laHHOM TOYKH HEABHOW MOBEPXHOCTH.

3. 3agaya BocmosiHeHHMs mnoBepxHOcTH. [lomxon K BocmoiHeHHIO mNoBepxHOCTel. CrutaiiHOBbIE
[IOBEPXHOCTU. TpuaHrymsanus.

4. Aunroputm Z-0ydepa. Ero oprannzanusi, 10CTOMHCTBA M HEJOCTATKH.
5. AnropuTM 00paTHOM TPACCUPOBKH JIy4el, ero OpraHu3aIus, JOCTOMHCTBA U HEIOCTATKH.

6. Pacuér mmobanbHoit ocBenménHocTH.BRDF 1 e€ npubnmkéHHoe BHIYHCICHUE HA OCHOBE 3-X U 5-TH
KOMITOHEHT.

7. Ilpunnunst oprannzaunu CSG-onepanuii B anroputMe 00paTHON TPacCUPOBKHU.
8. Anroputm otcekarens Caiipyca-beka Ha MIOCKOCTH U B IPOCTPAHCTBE.

[To Teme 4. OcHOBBI pa3paboTku mporpammHo-MareMarnueckoro odecneuenus: (IIMO) rpadpuueckoit
MOJICCTEMBI CUCTEMbI BUPTYalIbHOTO OKpyxkeHus (BO)

1. IloHsATHUS «BUPTYyalbHAsI PEAIbHOCTBY, «BUPTYaJIbHOE OKPYKEHHUE», «MHIyLIUPOBAaHHAsI BUPTyaJllbHAas
cpena». CucreMbl BUPTYaJbHON PealbHOCTH U BUPTYaJIbHOTO OKPY>KEHUSI.

2. TlonsTHE MepapXUUECKOW CTPYKTYphI, AEKOMIIO3UIMH, CTPYKTYpHOIo JiepeBa. CBsi3b MEXIY 3TUMU
MOHATUSAMHU. PeKypcuBHBIM 00x01 AepeBa CTPYKTYphl U (HOpMYNBI OPTOTOHAJIBHBIX MPeoOpa3oBaHUN
ISl KOOPJMHATHBIX (PpeliMOB y3II0B JepeBa.



3. Crpyktypa ¥ KuHemarudeckas cucrteMbl 3D-o0bekta. OCHOBHBIC NPHUHIIMITBI WCIIOIB30BAHMUS
CTpyKTypbl 3D-00beKTa 151 ynpaBieHus ero (OpMoHu.

4. Hepapxuueckue CTPYKTYpHI C iepeMeHHbIM oTHoleHueM nopsaka (RTR-cTpykTypsl u cBsi3aHHbBIE
RTR-criuckn). Cemantuka Harpy3ku B RTR-nepeBrsix. CemanTHKa U3MEHEHHUS OTHOIICHUS TIOPSIKA B
RTR-nepeBbsix.

5. DOpomronus napagurM CO3AaHus CIOXKHBIX IporpaMMHbIX cucteM. [IpouenypHoe, cTpykrypHOE U
00bEKTHO-OpPUEHTHPOBAaHHOE ITporpammupoBanue. OcHoBHOH kputepuit 3¢ dexruBroctu OOIL.

6. OCHOBHBIE COCTaBIIAIONINE OOBEKTHO-OPHEHTUPOBAHHOTO MOAX0Aa (a0CTpakUus, WHKAIICYIIALU,
HOIUMOP(U3M, TUITH3ALNS, TAPATIIETU3M, COXPAHAEMOCTD).

7. Abctpakiusi u abctparupoBanue B OOIL. Ilonstue wuHKancymsiuu. [IpuHIMIBI peanu3anuu
uHKancyasiaun. [onstue nomumopdusma. Buasl nonumopgduzma.

8. UML. Horanuss UML. OcHOBHBIE CHHTaKCHYECKHAE KOMIIOHEHTHI.

9. Buapl otHomeHuit Mexay ooOwbexktamu B OOIl (HacnemoBanue, arperanusi, KOMIIO3HLUS,
accouuanys) u ux onucanue cpeacrsamu UML.

10. TTonsitue narrepua npoekrupoBanusi. GOF-narTepHsl 1 X KiaccupUKaIvsl.

11. CemeiictBo nartepHoB «Factory».

12. TTarrepn «Bridge» (cTpykTypa, MoTuBamusl, yaacTauku, UML-auarpammsr).

13. TTarrepn «Builder» (cTpykTypa, MoTuBanus, yuactauku, UML-auarpammsr).

14. Kommozunus marrepHoB «Factory», «Bridge» u «Builder» mpu mpoektupoBanun koga o06paboTku
OTIMCAHM U Pa3BEPTHIBAHUS COCTABHON MOIUMOP(HOM MOBEPXHOCTH.

15. IlpencraBnenne OOBIYHBIX CBSI3aHHBIX crUCKOB cpeactBamu UML. IlpencraBieHue cBS3aHHBIX
RTR-cnuckos cpencreamu UML.

[To Teme 5. OcHoBbI poekTHpOBaHus u pazpadbotku [IMO pacnpenenénnsix cuctem BO

1. PacnpenenéHHble cHCTEMBbl BUPTYQJIBHOUM PeajbHOCTH; apXUTEKTypa U TOMOJIOTUS paclpenelEHHON
cucteMbl BUpTyanbHoro okpyxkenus (CBO); ocHoBHbIe (a3bl MonenupoBaHHs U (OPMHUPOBAHUS
n300pakeHNs] BUPTYyaJIbHOM cpefibl B pacnpenenéunoit CBO.

2. OcHOBHBIE (YHKLIHH CEPBEPHOTO, KIMEHTCKOTO M NMPOMEXYTOUHOTO 3BEHBEB B pacHpeAciEHHOMN
CBO.

3. Mogenu naHHBIX A onucaHusi cocTosiHus 00bekToB CBO. OcobeHHOCTH Mozaenel JaHHBIX Ui
TPAHCIIOPTUPOBKHU COCTOSIHUS 00BEKTOB «HaJ npoTokonaamu» UDP u TCP.

4. Ilonstue xanpa cocrosHusi B CBO, ocHOBHBIE KITacChl Ul ONMCAHUS TIOBEICHHUS MOJIeel 0OBEKTOB
B MBC; moaxoapl K MONIEpPKKE COCTOSHHUS Ha NPUKIAIHOM YpOBHE NpPU HEHaI&KHOH JOCTaBKE
JAHHBIX O COCTOSIHUU.

5. Mogenu noBeaenust oobektoB CBO 1151 cepBepHOro M KIMEHTCKOTO M MPOMEKYTOYHOTO 3BEHBEB;
MOJXOABl K MOJCIMPOBaHWIO ToBeAcHUs 3D-o00bekToB B pachpenenénHoir CBO mnpu HeHan&xHOIM
JIOCTaBKE JAHHBIX O COCTOSHUHU.

Kpurepuu onieHuBanus
otan4HO(10) BBICTABIISIETCS CTYJICHTY, [I0Ka3aBIIEMy BCECTOPOHHHUE, CUCTEMAaTH3UPOBaHHbIE, IITyOOKHE
3HAHHUA Y4eOHOHW MpOrpamMMbl JUCIMIUIMHBL U YMEHHE YBEPEHHO NPUMEHSATh MX HA MPAKTHKE IPH
peLIeHHN KOHKPETHBIX 33/1a4, CBOOOHOE U TPAaBUIIbHOE 000CHOBAHHME IIPHHSATHIX PELICHHH.
omnYHO(9) BBICTABISETCS CTYJCHTY, MOKa3aBIIeMy CBOOOJHOE ONEPHPOBAHWE 3HAHMSIMH Y4eOHOH
POrpaMMbl TUCIUTUIMHBI, BBITOJHEHUE 33JaHNI TBOPYECKOTO XapakKTepa.
OoTIMYHO(8) BBICTABISIETCS CTY/IEHTY, TOKa3aBIIEMy BJIaJJCHUE IIPOTrPAMMHBIM y4eOHBIM MaTEPHAIIOM C
HaJIMYMEM HECYIIECTBEHHBIX OIIMOOK B ICHCTBHSAX, CAMOCTOSTEIILHO UCIIPABIISIEMBIX yYaIUMCSL.
xopomro(7)  BBICTABISETCS CTYICHTY, €CIM OH TBEpPAO 3HAET Marepual, TPaMOTHO M IO CYIIECTBY
U3JIaraeT ero, yMeeT IPUMEHSTh MOJIyYeHHbIC 3HaHHMS Ha MPAKTHUKE, HO JIOMYCKAeTCsl B OTBETE MIIM B
pELICHNY 3a1a4 HEKOTOPBIE HETOYHOCTH.
XopoIo(6)  BBICTABIISICTCS CTYICHTY, €CII OH OCO3HAET BOCHPOU3BEICHUE MPOrPAaMMHOIO y4eOHOTO
Marepuasia, B TOM 4YHCJIE€ W Pa3IMYHOW CTENCHH CIIOKHOCTH, C HECYIIECTBCHHBIMH OINMOKaMH,
3aTPyAHEHHUS B IPUMEHECHUH OT/JCTIbHBIX HaBBIKOB.
xopomo(5)  BBICTABISIETCSl CTYIEHTY €CIIM TEOPETHYECKOE COACp)KaHHE OCBOCHO HE IIOJIHOCTHIO,
HEKOTOpbIC TPAKTHYECKHE HAaBBIKM C(OPMUPOBAaHBI HEIOCTATOYHO, B HEKOTOPBIX CIydYasx ObLIM
JONYIICHBI OIINOKH.



YAOBIIETBOPUTENHHO(4) BBICTAaBIISICTCSA CTYJCHTY, IOKa3aBLIEMY (parMeHTapHBIA, Pa3pO3HEHHBIH
XapakTep 3HAHWH, HEAOCTAaTOYHO INpaBWIbHbIE (OPMYJIUPOBKH Oa30BbIX IOHSITHHA, HapyILICHUS
JIOTUYECKON IOCIIeI0BATEIbHOCTH B U3JI0KEHUH [IPOrPaMMHOI0 Marepuaia, HO IpU 3TOM OH BiajeeT
OCHOBHBIMH pa3fiesiaMu y4eOHOW MpOorpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro O0ydYeHUs] 1 MOXKET
MPUMEHSATH MOJYYECHHBIC 3HaHUS 110 00pa3ily B CTAaHAAPTHON CUTYalHH.

YIOBIETBOPUTENHHO(3) BBICTABIISIETCS CTYIEHTY B cllydae OOJBIIOrO KOJMYECTBA HEJOYETOB U
HETIPaBUJIBHBIX OTBETOB, a TAK)KE MACCHUBHOM paboTe B XOne 3aHATHH, MHOTHE ydeOHBbIC 3aJaHUs He
BBITIOJIHEHBI.

HEYIOBJICTBOPUTENHHO(2) BBICTABIACTCS CTYIACHTY, KOTOPBI HE 3HAeT OOJbIIeH YacTH OCHOBHOTO
cojiepkaHusi y4eOHOW TpOTrpaMMbl JTUCIHIUIMHBI, JOMycKaeT rpyOble OmUOKH B (HOPMYIHPOBKAX
OCHOBHBIX TOHATHI TUCHUIUIMHBI M HE yYMEET HCIOJB30BaTh IOJNYYCHHBIC 3HAHUS TPH PEUICHUU
THUIOBBIX MPAKTHYECKUX 3a/1a4.

HeyHoBIeTBOpUTEIHHO(1) BBICTABISIETCSl CTYACHTY, KOTOpPBIH HE OCBOMJI TEOPETUYECKOE U
MPAaKTUYECKOE COIEP)KaHUE Kypca, BCE BBHIIIOJIHEHHBIC yUeOHbIC 3aJaHusI COAepkKaT IpyOble OMIMOKH.

5. MeTonuueckune MaTepuajbl, OMpeaesonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mnpoBencHus auddepeHIMPOBAHHOTO 3adeTa OOydYaloOlIHecs] MOTYT TOJb30BaThCs
NpOrpaMMOi JUCIMIUIMHBI, @ TaKXKe CPEICTBAMHU Pa3pa0dOTKH, OTIAJAKH W JEMOHCTpAIMU pPabOThI
nporpamMmHOoro koza (Visual Studio u ap.).

JuddepeHIMpOBaHHBINA 3aU4€T MOXKET NMPOBOIUTHCS [0 UTOraM CHAa4YH 3aJaHUH W IIyTeM OpraHu3aluu
CIIELAJIBHOTO OIIPOCa, IPOBOANMOTIO B YCTHOH (hopme.

ITpu nposenennn nuddepenpoBaHHOro 3auera olydaromiemycs npenocrasisercss 20 MHUHYT Ha
noarorosky. Onpoc oOydaromerocs: npoBoauTcs B TeueHue 30 MUHYT.



