MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 09.04.01 UndopmMaTHKa U BHIMHCINTEIbHAS TEXHUKA
HaumeHnoBanue o6pa3oBarteibHoii nporpamMmsl: Iludposbie TexHoI0ruM
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
PACIIPEJEJIEHHBIE CUCTEMbI BUPTYAJIBHOU U J1OINOJIHEHHOHU

PEAJIBHOCTHU

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.07.04.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 5;

Yacos (Bcero) no yueoHomy
IIAHY:

180 yacoB

Jexnun

3 cemectp - 32 yaca;

IIpakTnyeckue 3aHATHSA

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

JladopaTopHbie padoThI

3 cemecTp - 32 yaca;

Kouncynabranuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemectp - 113,5 yacos;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAs:
JlabopaTopnasi pa6ora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;

MockBa 2022




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

XapuToHOB B.1O.

WaentnuraTtop

Rcaae7151-KharitonovVY-5824394}

B.}YO. Xaputonon

(OJDKHOCTB)

COI'ZTACOBAHO:

(moamucs)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

(pacmudpoBKa MOIIHCH)

CseneHva o snagensuye L3N M3K
PykoBogutens RO manene B HAKOB C.B.
00pa30BaTEIbHON IPOrpaMMBbI * Mol ¢ Naermbmraop  R35D26072-Vishniakovov-02810d3 C.B. Buinagakos

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3B8.HPI€)

3aBeyIOIIMI BBITYCKAIOIIEH
KadeIphl

(mozmucs)

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnaaeney

BuwHsakos C.B.

WaenTndukatop

35b26072-Vishniakovsv-02810d9

(pacupoBKa MOAMKCH)

C.B. Bumrasakos

(1OIKHOCTB, ydeHast CTENEeHb, yIEHOE 3BaHKE)

(moamnucek)

(pacurpoBKa MOIIUCH)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Lenab ocBOeHUSI TMCHUILIMHBI. V3ydeHHEe OCHOBHBIX NPHUHIMIIOB ITOCTPOEHHUS PaCHpeIeICHHBIX
CHCTEM BUPTYaJIbHOM U JOTIOJHEHHON PEANIbHOCTH

33[{3‘11/1 AUCHHUITIMHbI

- U3yYCHHUE CYIIECTBYIOUIUX PACIPEACICHHBIX CUCTEM BUPTYAJIbHOU U TOIIOJHEHHON PEAIbHOCTH,
OCHOBHBIX UX TUIIOB, 00JIACTEH MPUMEHEHHS U apXUTEKTYPHBIX OCOOCHHOCTEI!;

- OCBOEHUE TEPMHUHOJIOTMH, 3HAKOMCTBO C aPXUTEKTYPOU U TEXHOJIOTMYECKUMHU IPUHIUIIAMHA
MOCTPOEHHUS PaCIpeIeIEHHbIX CUCTEM BUPTYaIbHOM U TIOMOJHEHHOM PEAIbHOCTH;

- U3y4eHHE MEXaHU3MOB 00€CIICUEeHUs COTIIACOBAHHOCTH JAHHBIX B pacHpeAeTICHHbIX CHCTEMax
BUPTYAJIbHOW U JOTIOJHEHHOMN peaJbHOCTH;

- U3yYEHHUE NIPOTPAMMHBIX OCHOB ITIOCTPOEHUs PACIIPENEICHHBIX CUCTEM BUPTYaIbHON U
JIOTIOJIHEHHOM PEAIbHOCTH, NIOJIyY€HHE NMPAKTUYECKUX HABBIKOB IPOrPAMMUPOBAHUS TAKUX CUCTEM;

- [IOJIy4€HHUE TIPECTABICHHSI 00 OCHOBHBIX TEHACHIMSIX U MEPCIEKTUBHBIX HAIPaBIECHUAX
Pa3BUTHS PACIPEEICHHBIX CUCTEM BUPTYAJIbHON U JOMOIHEHHOW PEaibHOCTH.

CDOpMI/IpyeMLIC y o6yqa101uer00ﬂ KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[TK-3 Cnocoben
OCYIIECTBIISATH
POCKTHPOBAHUE
BBIYHCITATEILHBIX
KOMILJICKCOB U CHCTEM,
BKJIIOYAs pa3paboTKy
anmapaTHoro,
POrPaMMHOTO
o0ecreyeHns, CHCTEMHYIO
WHTETPalnIo, BBOJ B
IKCILTYaTaIUIO

NJI-3nk-3 OcymiecTBisieT
pa3paboTKy anmapaTHbIX U
MPOTPaAaMMHBIX CPE/ICTB
Pa3IMYHOTO Ha3HAYCHUS B
COOTBETCTBUH C TEXHUYCCKUM
3aJjaHuEM

3HATH:

- APXUTEKTYPHBIE IPUHIUIIBI TIOCTPOCHHUS
pacupeneneHHbIX CUCTEM BUPTYalIbHOU U
JIOTIOJTHEHHOH pealbHOCTH, OCHOBHbIE
TEHJICHLIUH U IIEPCIEKTUBBI UX PA3BUTHS;
- COBPEMEHHBIE NTOAXO0Abl K OPraHU3aLuH
poTrpaMM TPEeXMEpPHOH rpadukm;;

- OCHOBBI CETEBOI'0 IIPOrPAMMUPOBAHHUS C
HCIOJIb30BAHUEM COKETOB;

- IPUHLIMIIBI PACTIPEAETIEHHOTO
MMHTALMOHHOI'O MOJICJIMPOBAHUS C
UCIIOJIb30BAaHUEM BBICOKOYPOBHEBOU
ApPXUTEKTYPBHI.

YMETh:
- pa3pabaThIBaTh pacnpeaesieHHbIe

CHCTEMBI UMUTALIMOHHOTO MOJIETIUPOBAHUS
C UCIOJIb30BAHUEM JIOCTYITHBIX
peanu3annii crangapra HLA;

- pa3pabaThIBaTh NPUIOKEHUS
TpexMepHoi rpaduky;

- pa3pabaThIBaTh KPOCCIUIAT(OPMEHHBIE
CETEBbIE IPHJIOKEHUS C UCIIOJIB30BAHUEM
COKETOB;

- OCYILIECTBIIATh POIPaMMHBIE
pa3paboTKu B 00JIACTH pacipeieeHHbIX
CHCTEM BUPTYaJIbHON U JOTIOJTHEHHON
peanbHOCTH.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCA K OCHOBHOM IpodeccroHaibHON 00pa3zoBaTenbHOM nporpamme Llndpossie
texHojoruu (nanee — OINIOII), nanpasnenus noaroroBku 09.04.01 MubopMaTHka U BEIYUCIHTEIHHAS
TEeXHHKA, YpOBEHb 00pa30BaHUs: BICIIEe 0Opa30BaHUE - MATUCTPATypa.

TpeOGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh AUCIUILUIMHBI "Pacnpenenennsie cuctemsl”, "Komnberotepusie cetu", "TexHomorus
pa3paboTKu IPOrpaMMHOTO obecrieueHus "

- 3HATh OCHOBHBIE MMPUHITUITEI O0BEKTHO-OPUEHTUPOBAHHOTO ITPOTrPaMMHUPOBAHUS

- 3HATh METO/IbI OTJIAJKU U TecTupoBaHus [10

- 3HATh MIPUHITUIIBI ITOCTPOCHUSI BRIYMCIUTEIBHBIX CETEH M CETEBBIC MPOTOKOJIBI TPAHCIIOPTHOTO
YpOBHSI

- YMETb pa3padaThiBaTh U KOAUPOBATH MPOTPAMMBI Ha SI3bIKaX BHICOKOTO YPOBHS

- YMETh OCYIIECTBIISITh MOUCK U aHAJIN3 HAyYHO-TEXHUYECKOH NH(POpMAITUU

Pe3ynbpTarhl 00y4eHus, MoJrydeHHbIE P OCBOEHUH JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

Pasnensr/TeMsl

Pacnpenencnue TpyoeMKoCTH paszena (B 4acax) 1Mo BHIaM y4eOHOH paboThI

m
o 5| &
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 BBenenue B cuctemMsl 16 3 4 - - - - - - - 12 - Camocmoamenvroe usyuenue
BUPTYaJILHOM 1 meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHEHHOM JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
PEaNbHOCTH "BBenieHre B CUCTEMBI BUPTYaIbHON U
1.1 Bgenenue B cucteMbl 16 4 - - - - - - - 12 - JIOTIOJTHEHHOH peaibHOCTH" B COOTBETCTBUU CO
BUPTYaJIbHOM 1 CIMCKOM JIUTEPATYPHI
JIOTIOJTHEHHOM H3yuenue mamepuanog 1umepamypHbix
peanbHOCTH UCIOYHUKOG:
[1], cTp. 16-22
2 Beenennue B 28 8 8 - - - - - - 12 - CamocmosamensbHoe usyuenue
pacripeaeeHHbIe meopemuyueckoz0 mamepuana: Vzyaenne
CHCTEMBI BUPTYaJIbHOM JIOTIOJTHUTENBHOTO MaTepHaia o paszieiny
U JONOJIHEHHOU "BBeneHne B pacrpeieIeHHbIE CHCTEMBI
pEaJbHOCTH BHUPTYaJIbHOHN U JONOJHEHHON peaIbHOCTH" B
2.1 Beenenue B 28 8 8 - - - - - - 12 - COOTBETCTBUHM CO CITUCKOM JIUTEPATYPHI
pacrpeneneHHble Ilodzomoeka K n1adopamopnoil pagome:
CUCTEMBI BUPTYyaJIbHOU IToxroroBka k maboparopHoi pabore 1
U JIOTIOJTHEHHOM H3yuenue mamepuanog 1umepamypHbix
peanbHOCTH UCIOYHUKOB:
[1], cTp. 23-40
3 CereBas apXUTEKTypa 26 6 8 - - - - - - 12 - Ilodzomogka K mexkyuiemy KOHmMpOiio:
COBPEMEHHBIX IMoaroroBka x 3amure 1ab0paTopHOi paboTH |
pacrpeeleHHbIX Ilodzomogxa k 1abopamopnoit pabome:
CHUCTEM BUPTYaJIbHOMI [oxroroBka k 1aboparopHoOi pabote 2
peabHOCTH Camocmoamenvroe usyuenue
3.1 CereBasi apXUTEKTypa 26 6 8 - - - - - - 12 - meopemuueckozo mamepuana: VI3yaenue
COBPEMEHHBIX JIOTIONTHUTEIHHOTO MaTepraa 1o pasaery
pacrpe/ieIeHHBIX "CereBasi apXUTEKTypa COBPEMEHHBIX
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CHCTEM BUPTYaIbHOH

pacnpesielleHHbIX CUCTEM BUPTYaJIbHOM

pearbHOCTH peaTbHOCTH" B COOTBETCTBUHU CO CIIUCKOM
JUTEPATyPhI
Hzyuenue mamepuanos aiumepamypHslx
UCHOYUHUKOB:
[1], ctp. 80-90
4 Bsenenue B 20 16 Camocmosamenbhoe uzyuenue
pacripe/iesieHHbIe meopemuyueckozo mamepuana: Vzyuenne
BBEIYMCIICHUS 1 JIOTIOJTHUTEIBHOTO MaTepHaa o pasjieny
COTJIaCOBaHHOCTD "BBezieHre B pacipe/ieieHHbIC BEIYUCICHHS U
JAHHBIX B COITaCOBAHHOCTh IAaHHBIX B PACIPECICHHBIX
pacnpeesIeHHBIX cUcTeMaXx BUPTyaJbHOM pealbHOCTH" B
CHUCTEMaX BUPTYaJIbHOMI COOTBETCTBHUH CO CITUCKOM JINTEPATYPhI
pearbHOCTH H3yuenue mamepuanos iumepamypHsLx
41 Bsenenue B 20 16 UCMOYHUKOG:
pacnpeeieHHbIC [1], ctp. 41-57,63-65
BBIYHCITICHUS U [2], cTp. 378-397
COTJIaCOBAaHHOCTD [3], cTp. 55-73
JAaHHBIX B [4], cTp. 59-70
pacrpeeneHHbIX
CHCTEMax BUPTYaIbHON
peasbHOCTH
5 MexaHHU3MBbI 28 14 IToozomoska Kk mekywemy KOHmMpoJiio:
obecrnieueHus IToxroTroBka k 3amure 1abopaTopHOil pabOTHI 2
COTJIACOBAaHHOCTHU Iloozomoeka K 1abopamoproii pabome:
JAHHBIX B [ToaroroBka k mabopatopHoit padore 3
pacrnpe/ e/ ieHHbIX Camocmoamenvnoe uzyuenue
CHUCTEeMaX BUPTYaJIbHON meopemuyuecko2o mamepuana: Visydaenue
pearbHOCTH JIOTIOJTHUTEIHHOTO MaTepraia 1o pa3aeny
51 MexaHu3Mbl 28 14 "MexaHHU3MbI 00ECIIEYEHHUS COrNIACOBAHHOCTH
obecrieyeHnst JIAHHBIX B pacrpe/ieIeHHbIX CHCTeMax
COTJIACOBAHHOCTH BHUPTYaJIbHON pealbHOCTH" B COOTBETCTBHH CO
JIAHHBIX B CIIHCKOM JIUTEPATYPHI
pacrpeeieHHbIX H3yuenue mamepuanos iumepamypHsLx
CcUCTEMaX BUPTYalbHOM UCHOYHUKOB:
pealbHOCTH [1], ctp. 57-62,66-78,105-118
[2], cTp. 318-341,342-349,406-419
[3], cTp. 74-75
6 PazpaboTka 26 14 Ilodzomoexa Kk mexyuiemy KOHmMpoao:
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[MoaroroBka x 3auure 1abopaTopHOi paboTh! 4

pacrmpeeieHHbIX
CHUCTEM BUPTYaJIbHOU U Camocmoamenvnoe uzyuenue
JIOTIOJTHCHHOM meopemuueckozo mamepuana: Vzyuenue
pearbHOCTH JIOTIONTHUTEIHHOTO MaTepraa o pasaery
6.1 PazpaboTka 26 4 8 - - 14 - "Pa3paboTka pacrpeeIeHHBIX CHCTEM
pacnpeesieHHbIX BUPTYaJIbHOH M TOTIOJTHEHHOH peansHOCTH" B
CHCTEM BUPTYaJIbHOH U COOTBETCTBHUH CO CITUCKOM JINTEPATYPHI
JIOTIOJITHEHHOM Iloozomoska K meKyuwiemy KOHMpPOJio:
peambHOCTH IMoaroroBka k 3ammre 1a00paTOpHON paboThI 3
Ilodzomoeka K n1adopamopnoil padome:
IToxroToBka k 1abopatopHoOi padbote 4
H3yuenue mamepuanos 1umepamypHsLx
UCMOYHUKOB:
[5], ctp. 34-179,216-303
DKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 180.0 32 32 - 0.5 80 335
Hroro 3a cemecTp 180.0 32 32 - 2 - 0.5 1135

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padboram; MKKII — nnanBHIyansHbIe KOHCYIBTAIIMH 110 KYpCOBBIM ITpoekTam/padoram; I'K- rpynmnoBsie KOHCYIbTAIMH 110 pa3aenam
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymumii koHTposb; [TA — npomexyTrouHas

aTTeCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue 6 cucmembvl 8upmyanbHol U OONOIHEHHOU PealbHOCIU

1.1. BBenenue B cucTeMbl BUPTYaJIbHON U JOTIOJIHEHHOW peaIbHOCTH

[Tonsitue BupryanpHOil peanbHocTH (BP). Bocnpusitue peanbnoctu. Ilenu BP. Ilonsarue
BUPTYaJbHOU cpeabl. CBOMCTBA BUPTYyaIbHOM peaibHOCTH. IMMEPCHBHOCTh, YYBCTBEHHBIN OIBIT B
BP. Dddexr «3noBemert nonuub» (uncanny valley). MaTepaktuBHOCTh. CHCTeMa BHUPTyalbHOU
peanpHOCcTH (CBP), mpenwsBnsembie TpeboBanus. [{ukn B3anmmopeiicTBus mosib3oBarens ¢ CBP.
Apxurekrypa CBP. Anmnaparssie cpencrsa CBP. VerpoiictBa BBozma-BbiBosa. CAVE-cucteMsl.
[Iporpammubie  cpenctBa CBP: 3D rpadwuueckuit  "mwkok", ¢dusmdeckuii "IBIKOK",
aynuocucrema. Mcropus pazsutusi CBP.. Buasl «peansHoctu». JononHennas peanbHocTh (P),
ompeneseHue, cxoAcTBa U paznmuuus ¢ BP, mpunmmn paGotel. Mctopus passutus cuctem JIP.
KoHTHHYYM peanbHOCTb-BUPTYaNbHOCTh. 3aJaydl PErucTpaluu U300paKeHHs M TPEKUHTa B
JIOTIONTHEHHOM peaibHOCTU. Perucrpanusi ¢ momomiplo Mapkepa M Oe3mMapKepHash perucTpanus,
metox SLAM. Tunsl cuctem /JIP. Knaccudukanus nucmieeB J0MoJHEHHOW peanbHOCTH. CHCTEMBI
JAP ¢ HaronoBHbIMH AuCIUIesIMU. TakTWiIbHbIE M HMHTepMOAaibHble cucTembl JIP. 3anmaum,
BO3HHKawmue mnpu paspadotke cucrem [IP. CoBpemenHble mnporpammubie OuOmmoreku JIP.
[Tpumepsr mpuiioxkenuid JIP, 0o0macTH NpuUMEHEHHS CHCTEM BUPTYAJIbHOH U JIOTIOJTHEHHOMN
peanbHOCTH. [IepCrIeKTUBBI CUCTEM BUPTYaJIbHOM U IOIIOJIHEHHON PEAIbHOCTH. .

2. Beeoenue 6 pacnpedeﬂeHHble cucmenbnvl SMDI’I’ZVGJZbHOZZ U OONOJIHEHHOU peajilbHocnu

2.1. Benenue B pacrpeieieHHbIe CHCTEMbI BUPTYaJIbHOW U JOMOTHEHHOW PealbHOCTH

Pacnipenenennble cuctemMbl BUPTyaldbHOW u JomoiHeHHoW peansHocTd (PCBP u /[IP),
o6o6mennoe npexacrasinenue PCBP u /IP, oco6eHHOCTH M TEpMHUHOJIOTHS. ATIIIapaTHBIE CPECTBa,
ucnionb3dyemble npu nocrpoenun PCBP u [IP. CpaBnenue PCBP u [IP ¢ knaccuueckum
pacnpenenenubiMu cucreMamu. Bunsl PCBP u JIP. PCBP: ucropust passutus.. Pacnpenenennsie
uHTepakThBHbIE cUMYIAnUd. SIMNET: 00BbeKTHO-COOBITHI{HAs apXUTEKTypa, OCOOEHHOCTH.
Cranpapr DIS (IEEE 1278): ocobGeHHOCTM TpOTOKOJIa M MOAPOOHOCTH  pealli3alllu.
BeicokoypoBHeBass apxutekrypa HLA, crangapr IEEE 1516: Tomosnorusi, uHdpacTpykTypa
BpeMeHnu BbinonHeHUs: RTI, oObekTHass Mopenb denepanniv, CEpBHUCHI, IMpaBUia, YIpPaBICHUE
BpemeHeM. CpaBHenue noaxojnoB HLA u DIS k paspaborke PCBP. Hosbie Bo3moxkHOCcTH HLA
Evolved (IEEE 1516-2010). Peanuzanmu HLA RTI. PacnpenencHHble TpeHaKEpHBIE CHUCTEMBI,
apXUTEKTypa COBPEMEHHOTO aBUaTpeHaxkepa.. CeTeBble BUPTYyalbHbIE cpebl. VicTopus u npumepsl
cucteM: RB2, SPLINE, Diamond Park, NPSNET, DIVE, MASSIVE.. MHoronois30BarejibcKue
ceTeBble KoMIbIoTepHbIE Urpbl. Multiuser Dungeons (MUDs), Spacewar!, Maze, BZFlag. CeteBas
apxutektypa urp Doom, Quake. Counter Strike: Oopb0a ¢ ceTeBbIMH OrpaHudeHUsIMH. MaccoBbie
MHOTI'OIOJIb30BaTeNbCkie OHMalH-urpsl (MMO): kpaTkas uctopus M ocoOeHHocTd. Jleranu
peamuzanimn MMO World of Warcraft u Eve Online. MHorononbs3oBarenbckue poJieBble
MOOWJIBHBIE WIPbI C JONOJHEHHOM peanbHOCThIO. Pokemon Go: TexHMueckue NOAPOOHOCTH
peanmu3anuu.. MeraBepchl, otnuuusi oT MMO, ucropus. Ilpumepsr meraBepcoB: Habitat, Active
Worlds. Second Life: apxutekrypa, BUABI CEpBEPOB M  BBIYMCIUTEIBHBIX IPOLIECCOB.
HenenrpanuzoBanusie PCBP. Decentraland - na creike blockchain u BP, apxutexkrtypa u
0COOEHHOCTH peaTu3aIim..

3. Cemesas apxumexmypa CO8PEMEHHbIX pacnpe()efzeHHblx cucmem UpmMyaibHoU peaibHOCmu

3.1. CereBast apXUTEKTypa COBPEMEHHBIX PAacIpEACIEHHBIX CUCTEM BUPTYalIbHON PEAILHOCTU

OcHoBHBIE 3a1aud, Bo3HUKatomue npu papadotke PCBP u JIP. TpynHocTy Ha myTH co3qaHus
PCBP u JIP. IlpencraBnenne PCBP na pasnuunbix ypoBHsX aOctpakiuu. PCBP ¢ mosunmu
nonb3oBarens. PCBP ¢ mo3unum mnporpammucra. ApXHMTEKTYphl B3aUMOJEHCTBHUS IPOLIECCOB
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PCBP. Buasl mnocwsuiok panasix B PCBP. Breibop TpancmoptHoro mpotokona. OCHOBHBIE
TpeboBanus, npeabsasisseMbie K PCBP. Monenu ynpasnenus nanasimu B PCBP. Pacnipenenennbrit
rpad creHsl. BBICOKOYPOBHEBBIN MPOTOKOJ MEXIIPOLIECCHOTO B3ammojeicTBus. [Iporpammuas
apxutrektypa PCBP.. MynbTucepBepHas apXuTeKTypa: OCOOEHHOCTH, CpPaBHCHHE C KIIMCHT-
cepBepHOM Mojenbro. Buuapl nmapamienusma B MYJNbTUCEPBEPHAs apXUTEKTypax: 30HUPOBAHMUE,
peruUIMKalus U WHCTaHIIMPOBaHKUE, CTPATErul BhIOOpa, KOMOMHUPOBAHHBIN MOAX0A. 30HUPOBAHUE:
crocoObl pa3OMeHHs NPOCTPAHCTBA, MPOOJEMa MEpeMEIIeHHs IOJb30BaTeNeH MEXIy 30HAMH,
OalaHCUpPOBKAa HArpy3Kd M MUTpallUs CEPBEPOB MEX]y 30Hamu.. [IpoGiembl MylbTHCEpBEpHOU
apXuTeKTyphl. JleneHTpanu3oBaHHas apXUTEKTypa: JOCTOMHCTBA M HEIOCTATKH, CPaBHEHUE C
Ipyrumu  apxutektypamu. llpocredimas  aeneHTpanu3oBaHHas — apxuTekrypa.  CllOXHBIE
JELEHTPAIM30BaHHbIE ~ APXUTEKTYpbl: OCHOBHBbIE IMPUHLUIBL. ~ 3aJaud 0OpU  HOCTPOCHUU
JICLICHTPAIM30BaHHBIX apXUTEeKTyp. CtpykrypupoBanHbsie P2P-cuctemsl. PacnpeneneHubie xsmi-
tabmuipl (Distributed Hash Table) - npunnune mapmpyruzauun nasasix. [pumepsr DHT: Chord
u Pastry. SimMud: npumep PCBP na ocnoBe DHT. Henmocratku PCBP Ha ocHoBe
CTPYKTYPUPOBAHHBIX P2P-cucrem. HecrpykryprupoBaHHbie P2P-cucremsl, IIPUMEDPBIL:
daitnooOmennass cetb GNUtella. Ilpumenenne HecTpykTypupoBaHHBIX oBepieeB B PCBP:
OCHOBHBIE TpUHIMIEIL. OOHApYKEHHE COCEIHUX MUPOB 0€3 TEeCCeNAlnu MPOCTPAHCTBA: CHCTEMA
pSense. Cuctema Solipsis: CBOMCTBO I1100agbHON CBA3HOCTH, ITOPUTM IMOAKIIOUEHUS K CUCTEME.
[Tpumenenue nuarpammsl BopoHoro ajis nmocrpoenust ogHopanroBoii ceru: cucreMa VON. VON:
MpoLeaypbl NMOAKIOYEHUS, NepeMelieHus, oTkiodeHus. VON: noanepkaHue CBS3HOCTH CETH.
Mopnenu nepecbutku aaHHbIX B VON: mpsmas mepemada, VoroCast m FiboCast. lanbHelimiee
pa3Butue neneHrpanuzoBanHbix PCBP u JIP: rubpugnas aeueHTpaiv3oBaHHAs apXUTEKTypa Ha
OCHOBE Harpammsel BopoHoro..

4. Beeoenue ¢ DaaneOeﬂeHHble BLIYUCTCHUS U CO2NACOBARHOCHb OAHHbLX 8 pacnpedeﬂeHHblx
cucmemax GMDm]/aJleOIZ peajlbHocmu

4.1. BBeneHue B pacpeIeICHHbIE BBIYMCIECHUS U COINIACOBAHHOCTD JAHHBIX B PacIpee/IEHHBIX
CUCTEMAaxX BUPTYaJIbHON pealbHOCTH

CoObITHiiHas MoJzenb pacnpeaeneHHbIX BoluMciaeHuid B PCBP: nomymenus u omnpeneneHus.
HcTopust BBIYUCIIEHUH, TPOCTPAHCTBEHHO-BPEMEHHAsI JUarpaMma pacipe/eIeHHbIX BbIUUCICHHM.
[TonsTHe mnapamienbHbIX (HE3aBUCHMBIX) COOBITHUH, JOTMYECKHH W (U3MUeCKUil mapaiesn3M.
Cocrosinue pacripeiesieHHOW cucteMbl. KoHychl Oyaymiero M mpomnuioro st COOBITHS, Cpe3
pacnpeneIeHHOro BeIUUCIIEHUA.. [I01X0Ibl K ONpEAENeHUIO MOHATHS COIIACOBAHHOCTU JaHHBIX B
PCBP. IIpuunnHO-ciencTBEHHAs! corjacoBaHHOCTh. HabmrogarenbHasi cormacoBaHHOCTh. BujoBast
COIIACOBAHHOCTb. METpUKM BHJIOBOW COIVIACOBAHHOCTH. YacCTOTHBIM MOAXOJ K OIPENEICHHIO
COIIACOBAHHOCTU. 3ajada oOecrneueHus: KOMIIPOMHCCA MEXJY  COIVIACOBAaHHOCTBIO U
qyBCTBUTEIBHOCTHIO0. DaKTOPBI, BIMSIOIINE HA COTJIacoBaHHOCTHh NaHHbIX B PCBP. JlateHTHOCTB
nepenaun gaHHbIX. Mcrounuku nateHTHOCTH. CocTaBisioniue JaTeHTHOCTH B ceTH. KosebaHus
JATEHTHOCTH — JUKUTTEp. [Ipumep BIMSAHUA anmapaTHbIX OTPaHMUYEHUN Ha COINIACOBAHHOCTH
naHHbIX. Macmrabupyemocts PCBP, unbopMainoHHbIH OpUHIUII. .

5. Mexanuszmwl obecneuenus co2naco8anHocmu OaHHbIX 8 Daane()e]ZEHHblx cucmemax
BUDMYANLHOU PeaibHOCIU

5.1. MexaHu3MblI 0OecIieueHus COrfIacOBAaHHOCTH JJAaHHBIX B PacHpeeSICHHbIX CHCTEMax
BUPTYaJIbHOW PEANBHOCTH

[Toaxoap! k o0ecrieyeHHI0 MacIITAOMPYEMOCTH U COTJIACOBAaHHOCTH JAHHBIX B KJIACCHYECKHUX
pacmpeneNneHHbIX CcUcTeMax. MexaHu3Mbl OOecTeueHusl corjacoBaHHOCTH maHHbIX B PCBP.
OnTumuzanus npoTokona B3auMmonelcTeus mpoueccoB PCBP. Ilpumep: BbICOKOYPOBHEBBIN
npoTokos MexmnporneccHoro B3aumojeiictBuss DVRP. Coobmenuss mporokona DVRP. Cxema

9



B3aUMO/IeiicTBUA TpoleccoB 1o nporokoiay DVRP. Ilpunimn «u30upaTenbHON COTIaCOBAHHOCTH
naHHbix. CTpaTeruum peruiMkKaluu  aTpuOyTOB COCTOSHUA OOBEKTOB BHUPTYaIbHOIO MHpA.
@wibTpalys AAHHBIX B COOTBETCTBMM C MX 3HAUYUMOCTHIO, mpumep. PunbTpauus NaHHBIX Ha
OCHOBE MeEXaHHM3Ma IMOAMUCKH. MeToabl Mpencka3aHus (IKCTPAIOJIALNN) COCTOSHUI OOBEKTOB
BUPTYaJIbHOTO MHpa. AJANTHBHBI QITOPUTM TPEACKa3aHUs COCTOSHUS oOBekTa. llpumep:
aJaNTUBHBIA METOJ| MpEeACKa3aHWs, YYUTHIBAIOIIUNA JTUHAMHUKY JBUXKEHHUS OOBeKTa. MeTombl
IpeJCKa3aHusl COCTOSIHUS OOBEKTa M CXKATUS JAHHBIX C MO3UIMHM MH(POPMAITMOHHOTO MPUHIIHIIA.
VYrpaBiaeHue COBMECTHBIM JIOCTYIIOM K COCTOSIHUIO BUPTYaJIbHOW Cpelbl. 3a/iadya CUHXPOHU3ALNUH
4acoB B pacHpeieNeHHbIX cucreMax. [loaxoipl, OCHOBaHHbIE Ha (DPU3MYECKOM H JIOTUYECKOM
BpeMeHu. Anroput™m Kpuctuana. Anroputm bepkiu. Network Time Protocol. OTmMeTkn BpeMeHH
Jlammiopra, MaTpu4HOE BpeMs..

6. PG3DCI60WZKG pacnpedeﬂeHHblx cucmem UpmMyaibHoOU u O0ONOJIHEHHOU pedailbHocmu

6.1. Pa3paboTka pacnpeeieHHbIX CUCTEM BUPTYaAILHOM U JOMOJIHEHHOW PEaTbHOCTH

Beenenue B coketrbl. TCP u UDP coketbl. Pa3paboTka ceTeBbIX IpOrpaMM C MCHOJIb30BaHUEM
COKETOB. 3HAKOMCTBO C OHMONIMOTeKaMu MJsi pa3padOTKU TPHIOKEHHH TpeXMEpHOH TrpaduKu.
Hcnonp30BaHre MPOrpaMMHOrO OOECIeueHHUsl MPOMEXYTOUYHOTO ypoBHsS A pa3pabotku PCBP.
3nakomcTBO ¢ Ombnmorexkoir TerraNet. buOmmorexka TerraNet xak cpenctBo co3manuss PCBP,
BO3MOXKHOCTH OmOnmoreku. Paspadorka PCBP ¢ momomieto TerraNet. Ilpumep mHUIIMaIU3anmm
OMOMMOTEeKH, Olepalui HaJl BUPTYAIBLHOH CpEloi, HANMCAaHHWE TJABHOTO ITUKJIA IPHIIOKCHUS.
[Tpumepsr..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH]
HE [IPEAYCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. PactipenenenHoe UMUTALIMOHHOE MOJIENIMpOBaHUE ¢ ucnoyib3oBaHueM HLA;
2. Pa3zpaboTka ceTeBbIX MpHIOKEHUH Ha si3bIke C++ ¢ UCTIOTB30BaHUEM COKETOB;
3. OcHOBBI pa3pabOTKH MPUIOKEHHI TPeXMEPHOH TpaduKu;
4. VccrnemoBanue MPUHIIMIIOB TTIOCTPOSHUS PACIPEIeIEHHON CUCTEMbI BUPTYaTbHOM
pEeanbHOCTH.

3.5 KoncyabTanuu

Ipynnoevie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

1. OOcyxneHne MmarepuanoB Mo Keiicam pasnena "BBelneHue B CUCTEMbl BUPTYaJbHOW M
JIOTIOJTHEHHOM peanbHOCTH"

2. OO6cyxaeHue MaTepualioB 1Mo Keiicam paszena "BBereHue B pacrpelelieHHbIe CHCTEMBI
BUPTYQJIbHOW U TOTIOJTHEHHOM pealbHOCTH"

3. OOcyxaeHue MaTepuallioB Mo Keiicam paszzgena "CeTeBas apXHUTEKTypa COBPEMEHHBIX
pacnpeneeHHbIX CUCTEM BUPTYaJIbHON peaJbHOCTH"

4. OO6cyxaeHre MaTepualioB 10 KelicaMm paszena "BBeneHue B pacipeeieHHbIe BEIYUCICHUS
Y COTJIACOBAHHOCTb JIAHHBIX B PACIPEIEICHHBIX CUCTEMAX BUPTYaJIbHON pEeaJbHOCTH"

5. OO6cyxneHue MaTepuaJioB 1O  Keiicam  pazzmena  "MexaHu3Mbl — oOecrieueHHs
COIJJACOBAaHHOCTH JIAHHBIX B PACTIPEJEICHHBIX CUCTEMAX BUPTYAJIbHON pealbHOCTH"

6. OOcyxneHue MarepuanoB Mo Kedcam pasnena "Pa3zpaGoTka pacrnpeneleHHbIX CUCTEM
BUPTYAJIBHOW U TOTIOJTHEHHOM pealbHOCTH"
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3.6 TemaTuka KypcOBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3am1aHupOBaHHbIE PE3YJIbTAaThl 00YUYEHHUS 110

Howmep paznena

O11eHOYHOE CPEICTBO

Koapl JTUCLUILIUHEI (B (THI ¥ HAUMEHOBAHUE)
TUCIUILTNHE
(8 cooTBETCTEHH ¢ pasnenom 1) WH/INKATOPOB | COOTBETCTBMHU C 11.3.1)
1/2]3]4]5]6
3HaTth:
MIPUHIIMITBI PACTIPEICTICHHOTO UMUTAIIHOHHOTO JlaboparopHnas pabota/Pacnpenenennoe
MOJIETTUPOBAHUS C UCIIOJIb30BaHHEM BbICOKOYpoBHEBOM | MJI-3nk-3 + |+ MMUTAIIMOHHOE MOJICJIMPOBAHUE C
APXUTEKTYPHI ucrnonb3zoBanuem HLA
OCHOBBI CETEBOTO MPOTPAMMHUPOBAHUS C Jlaboparopnas pabota/PazpaboTka ceTeBbIX
HCIIO0JIb30BAaHUEM COKETOB NJ1-3nk-3 + MpUIOKEHUH Ha si3bike C++
MCIOJIb30BAaHNUEM COKETOB
COBPEMEHHBIE TIOXO/Ibl K OPTaHH3allMH MPOrpaMM VT-31c3 + Ha60paTopHua91 pa6OTa/OSHOBI)I pa3paboTKu
TpexMepHoU rpaduku; MIPUIIOKEHUH TpeXMepHOU rpaduxu
aApPXUTEKTypPHbIC TPUHIIUIIBI IIOCTPOCHUS Jlaboparopuas pabota/MccnenoBanue
pacripesieIeHHBIX CUCTEM BUPTYaJIbHOW U TOTIOJIHEHHON VJT-3mics 4+ | MPMHLHIIOB OCTPOCHNS pacripenienieHHOU
pEeaIbHOCTH, OCHOBHBIE TEHCHIINH U IEPCIIEKTUBBI NX CUCTEMbI BUPTYAIbHON peagbHOCTH
pa3BUTHUS
YMersn:
OCYIIECTBJISITH MTPOrpaMMHBIE pa3pabOTKH B 001aCTH JlabopatopHnast pabora/MccnenoBanue
pacmpeieieHHbIX CUCTEM BUPTYyaibHOU U AononHeHHon | MJI-3nk-3 + | + | IPUHIUIOB NOCTPOCHUS PACHpeIeICHHON
peaTbHOCTH CHCTEMBI BUPTYAJIbHOW PEaTbHOCTH
pa3pabathiBaTh KpOCCIUIaT(OPMEHHBIE CETEBbIE JlaboparopHnas pabota/PazpaboTka ceTeBbIX
MIPUJIOKEHHUS C UCTIOIH30BAHUEM COKETOB NJ1-3nk-3 + MpUIOKEHUH Ha si3bike C++ ¢
MCMOJIb30BAHUEM COKETOB
pa3zpabaThIBaTh MPUIOKEHUS TPEXMEPHOU rpaduku V/T-3ics + JlabopaTtopnast pabota/OCHOBBI pa3pabOTKH
) NPUIIOKEHUH TpEeXMEpHO rpaduku

pa3pabaTbIBaTh paclpe/IeIeHHbIE CHCTEMBI JlaboparopHnas pabota/Pacnpenenennoe
MMUTAIIIOHHOTO MOJISITMPOBAHMSI C UCIIOJIb30BAHUEM N-3rk-3 + MMHTALMOHHOE MOJICIIMPOBAHHE C
JOCTYIHBIX peann3annii crangapra HLA ucrnonp3zoBannem HLA
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. UccnenoBanue NPUHIMIIOB IOCTPOECHUS PaclpeeIEHHON CUCTEMBI BUPTYaIbHON
peanbHOCTH (JlabopaTopHas paboTa)
2. OCHOBBI Pa3pabOTKH MPUIOKEHHUH TpexMepHoU rpaduku (JlabopaTopHas padora)
3. Pa3paboTka ceTeBbIX MPUIIOKEHUH Ha si3bIke C++ ¢ UCTI0Ih30BAHUEM COKETOB
(JIaboparopuas paboTta)
4. PacnipesieneHHOE UMUTAIIMOHHOE MOJIEITMPOBaHue ¢ ucnonb3oBanuem HLA (JlaboparopHas
pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

Oxzamen (Cemecmp Ne3)
Wrtorosasi olieHKa MO KypCy BBICTABIIIECTCS HA OCHOBE MPOMEKYTOUYHOM aTTecTaluu (dK3ameHa).
Takxe y4MTHIBAIOTCS pe3yjbTaThl pabOTHI CTyJEHTa BO BpPEMsl CeMeCTpa Ha OCHOBE TEKYIIETro
KOHTPOJIA.

B numnmnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

Ipumeyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE TIPUBECHEI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Xaputonos, B. 0. CereBbie MexaHU3MbI OOECIICUCHHS COTIIACOBAaHHOCTH JIaHHBIX B
pacnpeneIeHHbIX CUCTEMax BUPTyalbHOM peanbHOCTH: 05.13.15 - BerunciauTenbHble MalIuHBL,
KOMIUIEKCHI U KOMIIBIOTEPHBIE CETH : IUCCepTallus KaHIuaaTa Texuuueckux Hayk / B. 1O.
XaputoHoB, Mock. sHepr. uH-T (MO TY) . — M., 2010 . — 185 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=963,;

2. Ctun BaH, M. Pacnipenenennsie cuctemsl = Distributed Systems : niep. ¢ auri. / M. Ctun Bas, 3.
Tanen6aym . — [3-e u3a.] . — Mocksa : JIMK Tlpecc, 2021 . — 584 c. - [TapauienbH. TUT. JI. HA aHTIL
s13. - ISBN 978-5-97060-708-4 ;

3. Tenn, XK. Benenue B pacnpeneneHHble anroputmsl : nep. ¢ auri. / XK. Tens . — M. : MITHMO,
2009 . - 616 c. - ISBN 978-5-940575-15-3 .,

4. Tonopkos, B. B. Moaenu pacnipenenennbix Beruncienuii / B. B. Tomopkos . — M. : ®uzMariur,
2004 . — 320 c. - ISBN 5-922104-95-0 .;

5. Ctusenc, Y. P. UNIX pa3paboTka ceTeBbIX NpuioxkeHu : nep. ¢ anri. / Y. P. Ctuenc . — CIIG.
: [urep, 2003 . — 1088 ¢. — (Macrep - kinace) . - ISBN 5-318-00535-7 ..

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. CIO "TIpomereit";
2. Office / Poccuiickuii makeT o(pUCHBIX MPOrpamm;
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3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Maitna BugeokondepeHmm;
5. Visual Studio.

5.3 UHTepHeT-pecypcesl, BKIOYas NpodeccuoHaNbHble 6a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPAaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za maunbix Scopus - http://www.scopus.com

6. HainonanbHas 3JieKTPpOHHAs1 OudmoTeKa - https://rusneb.ru/

7. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

8. Dnexrponnas oudmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

9. ITopTana oTKPLITHIX AaHHBIX Poccuiickoii ®@exepaunnu - https://data.gov.ru

10. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/JAA H COUAIBHOM 3aUThHI PD -
https://rosmintrud.ru/opendata

11. Ba3a OTKPBITHIX IaHHBIX MPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conmnajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -
http://www.economy.gov.ru

13. ba3a oTKpbITHIX JaHHBIX PochuumonnTopunra - http://www.fedsfm.ru/opendata
14. DnexTponHas oTkpbIiTas 06a3a naHHbIX ''Polpred.com O630p CMHU" -
https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HAHMEHOBaHUe
VYueOHbIC ayAUTOPUH IS K-120, MamyHHBIH cepBep, KOHAUIUOHEP
NPOBEAEHUSA JTEKLIIUOHHBIX 3an MBI
3aHATUI U TEKYIIETO I'-306, Yuebnas rapTa co CKaMbeW, CTOJI IIPENoJaBaTes,
KOHTPOJIA ayIUTOpHUS CTyJI, TOCKa MEJIOBas

E-505, YueOnas
aynuTtopus Kagd.
"BMCC"

Y4eOHble ayAUTOpUH IS
MIPOBEACHUS TTPAKTUUECKUX
3ansatui, KP u KII

rapTa, CTOJ IpernoaaBaTess, CTyl,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
JI0OCKa MapKepHasi, KOMIIBIOTED
MePCOHAJIbHBIN

E-501, YueOHnas
aynuTtopus Kag.
"BMCC"

CTOJI IIPENOAABATEINS, CTOJ, CTYII,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
JIOCKa MapKepHasi, KOMIIBIOTED
MePCOHAIbHBIN

2K-120, MammHHbII

cepBep, KOHIUIIOHEP

3an MBI]
Y4eOHble ayAUTOpHUH IS E-522/3, CTOJI IIPEMno/iaBareis, CTOJ
IIPOBEJICHUS J1aOOPaTOPHBIX KomnsrorepHslii KOMITBIOTEPHBIN, CTYJI, JOCKA MapKepHas,
3aHATHN kyacc Nel KOMIIBIOTEP NEPCOHATIbHBIN
K-120, MamuHHbII cepBep, KOHAUIUOHED
3an MBI

VY4eOHble ayAUTOpUH IS
IPOBE/ICHUS IPOMEKYTOUHOMN

E-505, YueOnas
ayauropus kag.

napra, CTOJ NPEeNnoAaBares, CTyll,
MYJIbTUMEUIHBIN IPOEKTOP, IKPaH,
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aTTecTaluu

HBMCCH

JIOCKa MapKepHasi, KOMIIbIOTED
MEPCOHAJIbHBIN

K-120, MammHHBIH

cepBep, KOHIUIIUOHED

3an MBI]
[Nomewmenus st E-522/3, CTOJI TIPEMNO1aBaTeIsA, CTOJ
CaMOCTOSITENIbHON PabOTHI KommnsrorepHslii KOMIIBIOTEPHBIN, CTYJI, JOCKA MapKepHas,
kiacc Nel KOMIIBIOTEP NEPCOHAIBHBIIN
E-522/4, CTOJI TIPETOIaBaTesl, CTOJ
KomnbrorepHblit KOMIIBIOTEPHBIH, CTYJI, MyJIbTUMEANNHBIN
kJy1acc Ne2 IIPOEKTOP, IKPaH, J0CKa MapKepHasl,
KOMIBIOTEP NEePCOHATbHBIN
E-522/6, CTOJI ITPEII0IaBaTesl, CTOJ
KommbrorepHsiit KOMIIBIOTEPHBIH, CTYII, 1OCKa MapKEpHasi,
kyacc Ne3 KOMIIBIOTEP NEPCOHAIbHBIN
E-522/9, CTOJI TIPETO1aBaTeIsA, CTOJ
KommnsrorepHslii KOMITbIOTEPHBIN, CTYJI, MyJIbTUMEANIMHBIN
kiacc Ne4 MIPOEKTOP, PKPaH, J0CKa MapKepHas,

KOMITBIOTEP EPCOHAIBHBIN

ITomemnienus miis

E-402, Kabuner

KOHCYJIbTUPOBAHUS COTPYJTHUKOB
"BMCC"
E-504a, Kabuner
COTPYJTHUKOB
[TomeneHus 111 XpaHEHUS E-403, Cxnan CTOJ 7151 pabOThI C JOKYMEHTaMHU, HIKad,

o0opymoBaHus U y4eOHOTO
WHBEHTAps

mkad s JOKYMEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

PaCHpCI[CJICHHBIe CHCTCMBI BI/IpTyaJIBHOﬁ 151 HOHOHHCHHOﬁ PCAJIBHOCTHU

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:

KM-1 PacnpeneneHHOE MMUTAITMOHHOE MOJIEITMPOBaHKE ¢ uctonb3oBanueM HLA (JlaGopaTopHas
pabora)

KM-2 Pa3zpaboTka ceTeBbIX NpuiIoxkeHHi Ha si3bike C++ ¢ ucnonb3oBanueM coketos (JlabopaTopHas
pabora)

KM-3  OcHoBBI pa3paboTKu IPHIOKEHUH TpexMepHoi rpaduku (JIaboparopras padora)

KM-4 HccnenoBanue NpUHLIMIIOB IOCTPOEHUS paclpeieIEHHOW CUCTEMbI BUPTYalbHON PEaIbHOCTU
(JTaboparopnas pabota)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM-
Homep Pazgen nucuIuimHe! KM: 1 2 3 4
pasjena Henens 2 6 10 14
KM:
1 BBenenue B cuctemMbl BUPTYyaJIbHOM U JOIIOJIHEHHOU
pEATBHOCTH
11 BBenenue B cuctemMbl BUPTYyaJIbHOM U JOIIOJHEHHOU +
pEATbHOCTH
2 BBenenue B pacipeielieHHbIE CUCTEMBI BUPTYAJIbHOM U
JIONTOJTHEHHOW PEaJIbHOCTH
21 BBenenue B RacnpeneHeHHme CHUCTEMBI BUPTYAJIbHON U +
JIONTOJTHEHHOW PEaJIbHOCTH
3 CerteBast apXUTEKTypa COBPEMEHHBIX pacpeieIeHHbBIX
CHCTEM BHUPTYaJIbHON PEATIbHOCTH
31 CerteBast apXUTEKTypa COBPEMEHHBIX pacipeieIeHHbBIX +

CUCTEM BUPTYaJIbHOW PEAIBHOCTH

BBenenue B pacnpeieICeHHbIE BBIUNCIEHUS U
4 COTJIaCOBAHHOCTH JAHHBIX B PACIPEIEICHHBIX CUCTEMAX
BUPTYAJIIbHON PEAIbHOCTH

BBenenue B pacnpeeneHHbIe BBIYUCICHUS U
4.1 COTJIACOBAaHHOCTH JAHHBIX B PACHPEIEICHHBIX CHCTEMAaxX +
BUPTYaJIbHON PEAIbHOCTU

MexaHu3Mbl 00€CTIEUEHMS COTIIACOBAHHOCTH JAHHBIX B

S pacnpeieIeHHbIX CUCTEMaX BUPTYaJIbHOW PEaIbHOCTH
51 MexaHu3Mbl 00ecIeUeHUs COrJIaCOBAHHOCTH JAHHBIX B +
pacnpeieNIeHHbIX CUCTEMaX BUPTYaJIbHOW PEaIbHOCTH
6 PazpaboTka pacrnpe/eieHHbIX CUCTEM BHPTYaIbHOU U
JIOTIOJTHEHHOW PeaIbHOCTH
6.1 PazpaboTka pacrnpe/ieieHHbIX CUCTEM BHPTYaIbHOU U +

JIOTIOJIHEHHON PEAIbBHOCTH

Bec KM, %: | 20 | 25 25 | 30
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