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BBEJEHHUE

Llens:

VYBenuueHue A0JM BBICOKOTEXHOJOTHYHOTO 00OpynOoBaHUs B He(TErasoBod OTpaciu,
BMECTE C YBEJIMYEHUEM CIIO)KHOCTH OOOPYAOBAaHUS M MPOU3BOJCTBEHHBIX IMPOILIECCOB B IIETIOM,
3aKOHOMCPHO CTaBUT 3aJa4 IMOBBIIICHHA Kady€CTBa IOJATOTOBKHU BI)ICOKOKBaJ'II/I(l)I/IHI/IPOBaHHBIX
CIELIMATIUCTOB.

3amgaun:

[TonroToBka crenuanucToOB CBA3aHa C MIPOBEACHUEM O0yUYEHHS Ha peabHBbIX 00bEKTaxX U
00OpyI0BaHUU TPU PELIEHUH CIEAYIOUINX 3a/1a4:

. [Tonmy4yeHue TeopeTHYECKMX 3HAHUM Ha OCHOBE TMPOBEACHHS OO0YYarOIIEero
(U3UYECKOr0 IKCIIEPUMEHTA.

. OOyueHne NPUMEHEHHUIO TMOJYYEHHBIX 3HAHUN TNPH PEIICHUH KOMILIEKCHBIX
3a/1a4, CBA3aHHBIX CO CPepoi AEATENHPHOCTH Oy IYIINX CIICIIHATNCTOB.

. O1eHKa HaBBIKOB U NMPO()ECCHOHATBHBIX YMEHUN CIIEUAINCTOB.

. [IpakTueckoe W3y4YeHHE YCTpPOMCTBa, TMPHUHIMNA padOThl, PETryIUPOBKU
000pyA0BaHUs, XapaKTEPHOTO Il OCBauBaeMoOi Ipodeccu.

. @dopMHUpOBaHUE U COBEPILICHCTBOBAHME Yy 00y4aeMbIX MpodhecCHOHATBHBIX
HaBBIKOB 1 YMEHUH, HEOOXOAMMBIX UM JUIs YIIPAaBICHHs MaTepUAIbLHBIM O0BEKTOM.

[TpobnemaTuka:

[IpoBenenne oOydeHuss Ha peajbHBIX OOBEKTaX M OOOpPYIOBAHHUU COMPSIKEHO C
CYIICCTBCHHBIMH TPYAHOCTAMH TCXHUYCCKOTO IIJIaHA W 3HAYUTCIBHBIMH MATCpUaJIbHBIMU
3aTpaTaMu:

. BEICOKO# cTOMMOCTBIO y4eOHOTO 000PYIOBAHHUS U €TO IKCIUTyaTallHH.

. MopanbHO-ycTapeBIIUM  O00OpYIOBAaHUEM, MajbiM CIEKTPOM HMMEIOIIErocs
000pYAOBaHUS 110 CPAaBHEHHUIO C YCIOBUSIMH ITPOU3BOJICTBA.

. Bonpmioit ynaneHHOCThIO 00yd4aeMOTro OT MecTa pacHoJOKEHUs y4eOHOro
000pyIOBaHUA.

. BricoKoO#i OMTACHOCTHIO BBITMIOTHIEMBIX PaboT.

. Bricoko# CIIOXKHOCTHIO U3MEHEHHSI KOH(GUTYpaluu 000pyI0BaHUS U TTapaMETPOB
cpeapl.

[Ipenmaraemoe pemenue:
JUis TOATrOTOBKM CHELMAIMCTOB IO HANpaBJICHUIO HEPTEra3zoBoe Jei0 Mpeaaraetcs
HCIOJb30BaHUE KOMIUIEKCa ""BupTyanbsHOEe MeCTOpOXAeHNE" .



1. OBIIME CBEJEHUA

KomnbioTepHsie Knaccbl

MHauBuayansHLIl 4ocTyn

YuebHble ayauTopuK

Pucynok. IIpoekt nenrtpa « BupryanbHOEe MECTOPOKICHUE)»
1.1. CTpykTypa KoMILIeKca

KomIuiekc cocTout u3 ciaenyrommux MoayJiei:

. Hedrerazomobaparomas ckBaxuHa.

. 3amepHasi yCTaHOBKa.

. YcraHoBKa MpeaBapuTEIHLHOTO cOpoca BOJIBI.

. Cucrema nojiep>KaHus IaCTOBOTO JIaBIICHUSI.



. TpaHcnopT yrieBoJ0poIoB.
. [TepepaboTka yriieBOI0pOJIOB.

[a30Bble CKBaMMWHbI

S W
Wi

[a30KOMMPECCOpHbIE CTaHLMK

MarucTparnbHble
HedTerason poBogbl

Pucynoxk. CTpykTypa KOMILIeKca

OOydeHue MPOBOAUTCS KaK Ha OTAETLHOM MOJAYJE KOMILJIEKCa, TaK U Ha MPOU3BOJILHOMN
KOMOMHAIIMM MOJyJieH, KOIrJa pa3udyHble MOAYIH COCIUHSIOTCS W WHTETPUPYIOTCS B
pacnpeieieHHYI0 UMUTALMOHHYIO CUCTEMY.

CTpykTypa BUPTYQJIBHOTO MECTOPOXKICHUS MOXET OBITh JIETKO aJanTUpPOBaHAa Ha
pellleHre OMNpEeNeNIeHHbIX 3a/Jay, Ha OCHOBE MOMYJIEeH KOMIUIEKCa BO3MOYKHO CO3/IaHue
Pa3IMYHBIX KOHPUTYPALH UMATUPYEMOTO MECTOPOKICHUS ITyTEM:

N3menennst KoTu4ecTBa U XapaKTEPUCTUK CKBAKUH U KYCTOBBIX ILJIOMIAIOK
W3MeHeHus CTpyKTypbl MarucTpajibHbIX U BHYTPUIIPOMBICIOBBIX TPYOOIIPOBOJIOB



N3meHeHus: KOMTMYeCTBEHHBIX XapakTepucTHK cucteMbl TTI1]]
W3MeHeHnsT KOJMYECTBEHHBIX XapaKTEPUCTHK MAarucTpajlbHbIX HACOCHBIX H
ra30KOMITPECCOPHBIX CTAHIIMM U T.1.

JIOTIOTHUTENBHO HMMEETCSl BO3MOXHOCTbh PACIIUPUTh (DYHKIIMOHATBHOCTh Ka)JI0TOo
MOJ1yJIsl KOMITJIEKCA, JO00aBUTh K IITATHBIM TEXHOJOTHYECKUM IPOIIECCaM OTAEIbHBIE 3JIEMEHTHI,
TakMe Kak OTpaboTKa NeHCTBUH B cilydae BO3HMKHOBeHMs aBapuilHbIX cutyarmit (IUTIA u
ITJTIAC), oTpaboTky aeiicTBuii o cobmonenuto Texuuku 6ezonacHoct (I1buOT) u 1.1.

1.2 Texuuyeckasi peaju3anus
Crangapt IEEE 1516 ompenensier apXuTekTypy M CO3/aHUs paclpeieseHHbIX

HUMUTAIIMOHHBIX CHCTCM. O6’bCILI/IHI/IB paaA  UMCHOIIUXCSA TPCHAXKEPOB, MOKHO TIOJYYHUTHb
TPCHAXKCPHYIO CUCTEMY C ITPUHIUITMAIIBHO HOBBIMH BO3MOXHOCTAMMU

. WNmurtanus coBMeCTHOM palOThl MoOApa3feieHUi Mo J00bIue, TPAHCIOPTY H
nepepaboTKe yriIeBOJIOPOIOB.

. Hmutanust cCOBMECTHOM paboThl He(hTEra30BbIX U CEPBUCHBIX KOMIIAHUH.

. VBenuueHue yueOHBIX CIEHapuUeB 3a CYET KOJUIEKTUBHOM paboThl U

MCKIAUCHUIUIMHAPHBIX 3aHATHM.

MyneTMeaEHOE
ofopyaoBaHHE MHTEpaKTHEHEIR
MAKET
Komnnekc

“BupTyansHoe MecTopoxaeHue”
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Cuorama ynpaenersws abydaruan (LMS)

Pucynok. Texuuueckas peanuzanus

Bo3moxHble KOHGUTYpaluu 3ammycka:

. MaxkcuManbHasi KOHQUTypaIus.
. MunnManbHas KOHGUTYpanusl.
. CwMmermanHast KOHQUTyparus.



MakcumanbHas KoHpUrypanus. B nanHol koH(pUTyparuu Bce 00ydaemMble U HHCTPYKTOP
paboTaroT OTHOBPEMEHHO Ha OJTHOM 00IIeM UMUTHpPYeMOM 00bekTe. KommdecTBo pabounx mect
He orpanuyeHo. JlaHHas KoHUTyparus TpUMEHSeTCs IJid y4eOHBIX CIIEHapHeB, TPEOYIOUIUX
paboTHI OOJBIIOTO KOJIMYECTBA 00YIaeMbIX OJJHOBPEMEHHO.

Konduryparus BKIIOYaeT ClIeIyOIINe KOMIIOHEHTHI:

. Marematnueckasi MoJielb (CepBep).
. PaGouue mecta obydaembix (padora B 3D).
. Pa6ouee mecto oneparopa (umutauust ACYTII).

MunumanbHas koHpurypanus. B nanHoi koHpurypanuu Bce oOyuyaemble pabOTaroT
HE3aBUCHMO Jpyr OT Jpyra, KaxIblii Ha OTAEIbHOM HMHUTHpyeMoM oObekre. KommdecTBo
pabounx Mect He orpaHmyeHo. [laHHas KOH(HUTYpanus MPUMEHSIETCs ISl YIeOHBIX CIICHAPHEB,
He TpeOyromux paboThl 00y4aeMbIX OJTHOBPEMEHHO.

Kondurypanus BKIIO9aeT CIeAyOIMNe KOMIIOHSHTHI:

. Maremartuueckast MoJienb (CepBep).

. Pabouee mecto o6yyaemoro (umutanus padotsl B 3D unu umuranus ACYTII).

Cwmemannas koH@urypanus. O6ydaemble WK rpynna padoTalT HE3aBHUCUMO APYT OT
Apyra, KakIbli Ha OTAEIbHOM HUMHTHpyeMOM oObekTe. KommdectBo paboumx MecT He
OIrpaHHUYCHO. HaHHaSI KOH(I)I/IpraIII/ISI HCIIOJIB3YETCA [JIA OAHOBPEMCHHOI'O ITPOBCACHUA
HE3aBUCHMBIX Y4EOHBIX CLIEHApUEB, UCMIOIB3YIOIIUX IPYIIIOBOE M UHAMBUIYAIbHOE 00yUeHHE.

Kondurypauus Birodaer ciieyromnne KOMIOHEHTHI:

. MaremaTnueckas MojieNb (cepBep) Ha KaKI0ro o0y4aeMoro ¢ WHAWBUIYAIbHBIM
BBIITOJIHEHUEM.

. MaremaTHueckas MOAEIb (CEpBep) Ha KaXKIYIO OTJEIBHYIO IPYIITy 00ydyaeMbIX.

. Pabouue mecra oOyuaemoro (umuranust padotsl B 3D mnu umurtamus ACYTII).

Cuenapuu 00y4eHuUs:

. ItatHple  omepanyy, BBHINOJHSAEMBbIE TPU  ONEPATUBHOM  YIPaBIICHUH
UMUTHPYEMBIMU O0BEKTAMHU.

. JleWicTBUs epcoHalia NPy BOSHUKHOBEHUU HEIITATHOW CUTYaIUH.

. OO6cmyKnBaHHE TEXHOJIOTHYECKOTO 000y 10BaHUSI.

Pexxumebl 00yueHus:

1. OOyuenne 0e3 cueHapus (CBOOOIHBIM pexUM) - 3alaeTcsi MPOU3BOJIHHOE
COCTOSTHHE KOMILJIEKCA C TOCTAHOBKOM 3a/1a4M MO BBIMOJHIEMBIM JEHCTBUSIM.

2. Pexxum 00ydeHus ¢ UCIIONIb30BaHNUEM CIICHAPHEB:

. B pexume «OOyueHue» AOCTYIHBI yKa3aHUS [0 MPABHJIBHOMY BBIIIOJIHEHUIO
pa0or.

. B pexume «Dk3amen», B MPOIECCe BBHIMOTHEHUS Y4eOHOTO 3a7aHusl, 00ydaeMblid

HC MOJIy4acT JOTIOIHUTEIbHON I/IH(I)OpMaI_II/II/I.

Tpenaxepsl

Kaxnaplii TpeHaxep BKIOYAaeT B ceOs MaTeMaTH4eCKyl0 MoJielb, MOAYJlIb cuHTe3a 3D
n300pakeHus M 3BYKa, MOMAYJIb HMHUTALMU aBTOMATU3UPOBAHHOW CHCTEMBI YIIpaBJICHUS
texHoiornueckumu npoueccamu  (ACYTII), Monynp pacnpefeneHHBIX BBIUMCICHUNH U
CUMYJISILIUU, MOAYJIb HHCTPYKTODA.



CTpy=Typa Tpedaepnd

Cepaen MATEMAaTHHEIOR MOOENH

FPabo<na mecTa oby-aavey
rHepAripng ACYT

Patictus menta olfyaass s
A0 BRHTALHA DDORYOORAHHA 1
B NONHFAEMBIX JERCTERA

AHTEDARTVEHCIR MakeT [onuwa)

Pucynoxk. CtpykTypa TpeHaxepa

MaremaTuueckas MOACIBb - CHCTEMA MAaTCMaTHUYCCKHUX COOTHOIIIGHHﬁ, OITMCBhIBAIOIINX C

TpeOyeMOl TOUHOCTHE) UMUTHPYEMBII 00OBEKT WIIH mpouecce.
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Pucynok. Buzyanuszanus MareMaTuueckoi MOJENH

Monaynb cunte3a 3D u300paxkeHuss M 3ByKa - YpOBEHb COOTBETCTBHSI CHHTE3MPYEMOTO
n300paKeHHsI OPUTHHAY SIBIISICTCS BaXKHBIM (DAaKTOPOM, OT KOTOPOTO 3aBUCHT 3((HEKTUBHOCTh

TpEHa)Kepa B LIEJIOM.



Pucynok. Busyanuzanus uMuUTHPYEMOro 00beKTa

Monayns umuraiun ACYTII nocroBepHO Bocco3naeT uHTepdeic aas yrnpaBieHHs
00BEKTaMHU aBTOMATH3ALUHU M TEXHOJOTHUYECKUMH MPOIECCAMHU.

Bepxrss npeaynp.:
Hioknsst mpeayp.:

Hiokrsi asapiiinas:

T

ER-RTN RN

| TAGNAME: LicA-4211

: [_0.950|
Mepementas: 0.180)m

» I NP U I
Pucynok. Busyanuzanus ACYTII

Monaynb  pacmlpeneNeHHBIX  BBIYMCICHHH M CUMYJSIMH -  00ecrednBaeT
MHOT'OMOJIB30BAaTEIbCKUM TOCTYIl K TPEHAXEPy M BO3MOXHOCTb HMHTETpAallMM TpPEHaKepa B
pacnpeelIeHHYI0 TPEHAXKEPHYIO CUCTEMY.



Pucynok. Busyanu3zaius MHOronoiab»30BaTeNIbCKOro JOCTYIIa

Monynb HHCTPYKTOpA BBIMOIHSET CAeAyIomne pyHKINU:

. OcTaHOB ¥ IOBTOPHBIN 3aIyCK TPEHAKEPA.

. Coxpanenne 1000 KOHTPOIBLHON TOYKH JIJISl TIOCIEYIOIINX TPEHUPOBOK.
. ['enepanust HETaTHBIX CUTYALUH.

. [IpoTokonupoBaHue NEUCTBUM.

Pucynok. Busyanuzanus Monyiist HHCTPYKTOpa
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HemepanenHo npokpuuuTe «Mpounsowna asapus. Pasrepmetusaums cenapatopa HICB-1»

Pucynok. Busyanuzanus tpenaxepa 6maoxa L{IIC

Cocrosme: B ABTO
oTkPbTO ] [A] e

Hipkrsi asapiiinas::

TAGNAME: LICA-4211 : 100.000]%

: [_0.950/m
Nepeneran: 0.180]m

Pucynok. Busyanuzanus tpeHaxxepa 6moxa L{IIC
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Pucynox. Bmyannsauﬂ TpeHep 6moxa KPC

Kowmrieke «BupTyansHOEe MECTOPOKICHUEY» CITPOSKTUPOBAH C YUETOM:
. cranaaproB [EEE 1516 u OPC;
. cragaapta SCORM, Bxitouass SCORM 2004 u TIN CAN;

. BO3MOYKHOCTH OIICHKM W CHIDKCHHS BIHMSHHA OINMOOK TIepCOHANia Ha
0€30IMacHOCTh U MTPOU3BOTUTEIILHOCT;

. APrOHOMHUYECKHUX TPeOOBaHMH TI0 PabOTE C KOMITBIOTEPHBIMH CUCTEMaMHU;

. craanaptoB ISO/IEC 12207:2008 «HubopManimoHHbIe TEXHONOTHH. [Iporeccsl
’KU3HEHHOTO ITUKJIa TPOTPAMMHOTO 00ECTICUCHUS;

. TpeOOBaHMUH PYKOBOJCTBA IO OIEHKE KadeCTBa 3BYKOBOTO CONPOBOKICHHS
(Creative EAX Quality Assurance);

. Bo3MOXXHOCTH (YHKIIMOHUPOBAHHS Ha CIEAYIOMIMX OMNEPAIMOHHBIX CHCTEMaXx:

MS Windows (XP, Vista, 7,8) - 32 u 64 OutHsle Bapuantsl, GNU Linux — 32 u 64 OurtHele
BapUaHTHI.

2. AIMTAPATHASA YACTb
2.1. CepBepHoe o00opy10BaHHe

CepBepHOe 00O0py/IOBaHUE COJEPKUT BCE HeoOXoaummoe s (DYHKIMOHHPOBAHUS
KOMILJIEKCA:
MPeI0CTaBIEHUE JOCTYIA K OTACIIbHBIM 3JIEMEHTaM KOMILIEKCca
WHIUBUYAJIbHBIA M TPYIIOBOM 3aMyCK OTIEIBHBIX 3JIEMEHTOB KOMILJIEKCAa B
COOTBETCTBHUH CO CIIEHApUSMU 00yUueHUs U KOH(UTyparuei 3amycka
BBITIOJTHEHHE MaTEMaTHUECKUX MOJIENel ¢ HEOOXOAMMON CKOPOCTHIO
XpaHEHHUE Pe3yIbTaTOB O0yUeHUs U B3aUMOJIelicTBUE ¢ cucTeMoit LMS.
BricokockopocTHasi TOKalbHAsA CETh OOBEIMHSIET BCE PJIEMEHThI KOMIUIEKCa U TIO3BOJISIET
MIPOU3BOAUTH TOUHYIO UMHUTALIMIO MPOIECCOB B PEAIbHOM BPEMEHH.

2.2. Pado4ee MeCTO MOJIL30BATEIEH

PaGouee wmecto monb3oBaTeneil (00ydaeMbIX M MHCTPYKTOpa) BKJIIOYAeT B ceds
cnenuanuupoBanHbie [I9BM ¢ Bbicok03(peKkTHBHON BUAEOCHCTEMOM, OOIBIIUMH YKpaHAMH U
HEOOXOIMMBIMHU YCTPOICTBaMHU BBO/JIA.
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2.3. MyabsTuMenuiinoe od0opyroBanmue

Hns  ynoOctBa W3yyeHHsT W TOBBILEHUS  HAJBIIHOCTH  KOMIUIEKC — MOJKET
KOMIUIEKTOBATHCS JIOMOJHUTEIBHBIM MYJIbTUMEIUHHBIM 000pyI0oBaHUEM - ITpoekTopamu 1 JKK-
MIAHEJISIMH.

MynbTUMEIMIHBINA KJIACC COCTOUT U3 MHTETPUPOBAHHBIX WHKEHEPHBIX CUCTEM C €UHOU
cucteMod  ympaBiieHUs.  TexHudeckoe  oOecriedeHHue  MYJIbTUMEIUHHONW  ayauTOpUHU
MpelycMaTpuBaeT oOTIelIbHOE pabodyee MecTo [Uisi OJHOTO JIOKJIaJA4uKa MEepONpusTus,
OCHAILIEHHOE CpEACTBAMH BOCIPOM3BEICHHS W BHU3yalM3allUd JIOOOW BHIEO U  ayJIuo
nH(pOopMalny, a TaKXKe 3allMCH POBOJIMMOTO MEPOTIPUSATHSI.

B y4eOHOI aynuTopuu MOXET ObITh YCTaHOBJIEH MYJIbTUMEIUNHBIN MPOEKTOp JTH000ro
MCIIOJTHEHUS (Ha BBIIBU’KHOM MOTOJIOYHOM KPOHILITEHHE MIIM CKPBITHIA B KOPITyCE CHEIHaTbHOM
Mebenn), KOTOpHI MO3BOJSET BBIBOAUTH H300pakeHHE Ha MOTOPU3MPOBAHHBIN HKpaH,
BUJICOCTEHY WJIU YJIbTPATOHKYIO OECIIOBHYIO BUJEOMAHENb.

@OyHKIIMOHAIbHBIE BO3MOKHOCTH MYJIbTUMEIUIHOTO 000PY/10BaHHS:

oroOpaxenne wuHpopMammu ¢ JTHOOBIX  MH(DOPMAIMOHHBIX  HOCHUTENCH
(3MeKTpOHHBIE ~ YCTPOWCTBA, MYJIbTUMEAUNHHBIE  CEPBEPBl,  BHJCOKAMEDSI,
JIOKYMEHT-KaMepbl) Ha pas3jInyHble CpeACTBa BHU3yaldu3aluuud (MOHHUTODBI,
MOTOPHU3UPOBAHHbIE SKPaHbI, BUJEOCTEHBI);

MHOTO’KPaHHOE OTOOpakeHue HWHPOpMaluu ¢ (yHKIHEH WHTEPaKTHBHOTO
yrpaBJieHHs (Tady-CKpUH MaHess/ touch-screen panel);

BuzieoTpaHcsAnus online nexkiuii B IHTepHeTe W/ B IOKaJIbHOM CETH;
BUJIEO3AMNCH JIEKIIUI Ha SJIEKTPOHHBIE HOCUTEIH;

JMCTAHIIMOHHOE BEJICHUE JIEKIIN;

3BYKOOCHAILIEHUE C IIIYMOIO/IaBJIEHUEM U ayIHOCUCTEMA C PAIMOMHUKPO(OHAMH.

3. MOJAYJIN KOMIIVIEKCA
3.1. HedrerazonodaBawmas CKBaKuHa
I'azomo0bIBaOIIAs CKBAKHHA

CTpyKTypa TpeHakepa BKIIIOYAET:
DOMyJISTOp apMaTypHOTO OJI0Ka;
OMyAATOp TPYOONPOBOAHOM OOBSI3KHU, BKIIOUAsi TPYOOIIPOBOIHYIO apMaTypy;
Owmynsarop Y X,
Owmynstop 6moka KUTTuA.
[IpumepHBIii TepeueHsb y4eOHBIX ClIEHAPHEB

J 3anyck U BbIBOJ] CKBKUHBI Ha PEKUM B HOPMAJIBHBIX YCIOBMSIX;
J KoHTpOsIb OCHOBHBIX MapaMeTpOB;

J Texymue paboTsl 0 00CITYKUBAHUIO;

. OcTaHOB B HOPMAJIbHBIX YCIOBHSIX.

. yJaJIeHUs TUAPATOB U3 Ta30BON CKBAKHUHBI

J M0CJIEeI0BATENBHOCTD Pa0OThI ¢ OJOKOM MOAAYN METaHOIA.
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HeOBXOMMMO OTRPHTE 3aTPyGHYD 3afBMRRY Ha $aKen.

OTEDHThL 3aTpy

Pucynok. Bun pabouero aKpaH untepdeiica (3D)

Pucynok. Bun paqero paHa untepdeiica (3D)

OHYD 3aiBMARY Ha daken.

YHITI'H

CTpyKTypa TpeHakepa BKIIOYACT:

Omynsrop YILITH;
DOMyasTOp TPyOOIIPOBOIHOM OOBSI3KH, BKITIOUAsl TPYOOTIPOBOIHYIO apMaTypy;
OmynsaTop ctaHuuu ynpasieHus u 6aoka KUIuA;

[TpumepHBIii IepeyeHb yu4eOHBIX CIICHAPHUEB

3amyck v BBIBOJ CKBOKHHBI Ha PEKHM B HOPMAJIBHBIX YCIOBHSX;
KoHTpOJIb OCHOBHBIX ITapaMeTpOB;

Tekymue paboThl IO 00CTYKHUBAHUIO;

OCTaHOB B HOPMAJIbHBIX YCIIOBHSIX.

uzydyenue ycrpoiictsa YIIICH;

U3y4EHHUE MMOCIIE0BATEIBHOCTH BEIOOpA PEIKMMa IKCILTyaTallHu;
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. O3HAaKOMJICHHE C MepaMHu O€30IacCHOCTH MHpU IMPOBEAEHHH PaboT C MPUBOJIOM

. M3ydeHue mopsika padoT npu u3mMeHeHuu uHbl Xona YIIICH;

. mpoBeJeHre padoT No n3MeHeHuto JuHbl xona YIICH;

. pacueT TEOPETUYECKOW MMOoJayd MOTPYKHOTO Hacoca 10 M IOCie H3MEHEHHs
JUTMHBI X0/1a.

o M3y4YCHHUE TIopsiKa paboT ypaBHOBemmBaHus npuBoaa Y IIICH.

J Wzyuenne ycrpoiictBa u mnpuHnuma padotel guHamorpadpa CHUIAOCC-
ABTOMAT.

. N3ydenue mopsiika paboT Mpu CHATUH AUAarpaMMbl HArPy3KU Ha YCTHEBOM IITOKE

YHICH (nuHamMoMeTpupOBaHHE).

WHCTPYMEHTAPUIA

Pucynok. Bux pabodero skpana uatepdeiica (3D)
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WHCTPYMEHTAPUA

Pucynok. Bun pabouero skpana unrepdetica (3D)
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Pucynoxk. Bux pabouero skpana nnrepdetica (3D)




WHCTPYMEHTAPUIA

Pucynok. Bun pabouero skpana unrepdetica (3D)

YI3IIH

CrpykTypa TpeHaxkepa BKIIIOYAET:
DOMyJIATOp apMaTypHOro 0JI0Ka;
OMyIATOp TPYOOTPOBOIHOM OOBSI3KH, BKIIOUAsi TPYOOIIPOBOIHYIO apMaTypy;
OmynsaTop craniuy ynpasienus u 6moka KUITuA;
OMyJISATOp My/ibTa KOHTPOJIS U YyIPaBIEHHs HAa KyCTOBOM IUIOLIA/IKe
[IpumepHBIii nepeueHb yUEOHBIX CLIEHApPHUEB

J 3amycK U BbIBOJ CKBaXXMHBI Ha PEKUM B HOPMAJIbHBIX YCJIOBHSIX;
. KoHTpoJ1b OCHOBHBIX ITapaMeTpPOB;

. Texymme paboThl 10 00CITY)KUBAHUIO;

. OcTaHOB B HOPMAaJIbHBIX YCIIOBUSIX.
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TIPOM3BOAMTCA ONPECCOBKA TIOABECKH nu@Ta HKT namneHueM™ 60 aTM. ..

Pucynok. Bun pabouero skpana unrepdetica (3D)

18



ponTaHHpoBanue

HedTH B OKDYRADNYD CDefly; 3aTa30BAHHOCTE TEppUTODH

Pucynok. Bun paboyero aKpaH Hde)eI‘/'Ica (3D)

3.2. 3amMepHas yCTAaHOBKA

CrpykTypa TpeHa)kepa BKJIHOYAEeT:
Tpenaxxep aBTomaTu3upoBaHHOW 3amepHo yctaHoBku Tuna CCM PHASE
DINAMICS

Tpenaxep aBTOMaTHU3MPOBAHHOM 3aMepHOW ycTaHoBkKM Tna O3HA Maccomep
3000

TpeHaxep aBTOMaTH3UPOBAHHON 3aMEPHON yCTaHOBKHU TUTa CITyTHUK

TpeHaxep aBTOMaTU3UPOBAaHHOU 3aMepHON ycTaHoBkM Tuia O3HA-HMmiynsc

TpeHaxep aBTOMaTU3UPOBAHHOM 3aMEpHOM ycTaHOBKM THma CatypH

Tpenaxxep aBTOMaTU3MPOBAHHOM 3aMEPHOM yCTaHOBKM TuIa Mepa
[IpumepHbIif epeyeHb yueOHBIX CLICHApHUEB

o [TepeBoa ckBaXXHHY Ha 3aMep

o 3amep aebuta

. KoHTponb OCHOBHBIX TapamMeTpoB

. Tekyrue paboThI MO0 00CTY>KUBAHUIO

19



Pucynok. Bun paGouero skpana unrepdeiica (3D)
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Pucynoxk. Bux pabGouero skpana nunrepdetica (3D)

3.3. YcraHoBKa NpeIBapuTEeIbHOTO cOpoca BOAbI

CrpykTypa TpeHaxkepa BKIIIOYAET:
: Omynstop 6ioka KUTIHA;
Owmynsarop Tpybomnposoaos (Bxon Ha JJIHC, Beixon ¢ JIHC, Gaiinac)
Omynstop BPX
Omynsatop 3-x a3l cemaparop tuma HI'CB
Omynstop ['azoBelii cenmaparop (CIN)
Omynsatop Otcroitnuk Boasl (OIIB) u 6ydepnas emrocts (BE)
Owmynsitop HacocHast mepekauku BOJIBI
OMmynsaTop Y3en ydera BOJbI
Omynsatop Konnesas cenapanuonHas ycraHoBka (KCY)
Omynsatop HacocHas nepekauku HepTH
Omynsitop PBC
Omynsatop Y3en ydera HepTr
Omynsatop DaxenbHOe X034HCTBO ((aken + cenapaTop pakeabHbIN)
Omynsatop  KommpeccopHast cTaHuus (BXOJHBIE CeHapaToOpbl, OXJIAaTUTENb,
KOMITPECCOBI, (DaKeTbHBINA cermapaTop,daxen)

[TpuMepHBIil TepeueHb y4eOHBIX CIICHAPHEB

J 3amyck u BbiBoJl YIICB Ha pexuM B HOpMaJIbHBIX YCIOBUSX;

J KoHTposbs 0cHOBHBIX mapaMeTpoB Bo Bpems padotsl YIICB;

. Texymue paboThl IO 00CTYKUBAHUIO HACOCHBIX arperaTos;

. OctanoB YIICB B HOpMalIbHBIX YCIOBHSIX.

o Agapwuitabiii octaHoB YIICB no mpuynHe mpeKpamieHus mo1aqu JJIeKTPOIHEPTUH;

21



Pucynok. Bun pabodero sxpaHa AMHATAIHA SCADA -CUCTEMEL.

22



Pucynok. Bux pabodero skpana uatepdeiica (3D)

23



Pucynok. Bun pabouero skpana unrepdeiica (3D)

Pucynoxk. Bux pabouero skpana nnrepdetica (3D)
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fica (3D)

Pucynok. Bun pabodero sxpaHa uHTEepdhe

e:38.34

Frame Rat

POCHE® TS
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PBC-1q

OrHEOnACHE

PI/ICOK. Bwun pabouero skpana nunrepdetica (3D)
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Frame Rate:31.3¢
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Pucynoxk. Bux pabouero skpana nnrepdetica (3D)
3.4. Cucrema noajaep:KaHusi NJIacTOBOI0 JaBJIeHUsI
Bono3adopHas cKBaskKHHA

CTpyKTypa TpeHakepa BKIIOYAET:
OMynaTop BoAo3a00pHOi ckBaxuHbl ¢ YIIIH;
OMyAATOp TPYOONPOBOAHOM OOBSI3KHU, BKIIOUAsi TPYOOIIPOBOIHYIO apMaTypy;
Owmynsarop 6oka KUTIHA,

[IpumepHbIil nepeyeHb yueOHBIX CLIEHapHUEB

J 3arycK 1 BBIBOJ] CKBKHHBI Ha PEKUM B HOPMAITBHBIX YCIIOBHSIX;
J KOHTpOJIb OCHOBHBIX ITAPaMETPOB;

. Tekyrue paboThI M0 00CTYKUBAHHIO;

. OcTaHOB B HOPMAIILHBIX YCIIOBHSIX.
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3anaHMe BHIONHEHO. JInfA BHXOna HaxMuTe Knasumy F10.
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PI/ICOK. BI/I pa6t1r JKpaHa I/ITepq)eﬁc 3D)

JUisi NPONONKEeHHA HeoBXOIMMO OCTAHOBMTE CKBaXMHYy C [ynkTa ylpaBieHis

Pucynok. Bun pabouero skpana unrepdeiica (3D)
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JInR MPONONKEHNS HEOBXOMMO OTKDHTEL NBEDS.

|

l.
T

v\ - — -
Mown o
DencTtBuna o <

Pucynok. Bun p60t1e0 KpaHa nntepdeiica (3D)

HarneratejbHasi CKBa)KHHA

CrtpyKTypa TpeHa)kepa BKIIOYAET:
DOMyIATOp HarHETATEIbHON CKBAYKUHBI,
OMyISTOp TPYOOTIPOBOIHOM OOBS3KH, BKIFOUAs TPYOOIPOBOIHYIO apMaTypy;
Omynstop 6ioka KUTIHA;

[IpumepHBIii nepeueHb y4eOHbBIX ClIEHApPHUEB

. 3ammyck B HOpMaJbHBIX YCIIOBUSIX;

. KoHTpob OCHOBHBIX MapaMeTPOB;

. Texymme paboThl 10 00CTY)KUBAHUIO;
. OcTaHOB B HOPMaJIbHBIX YCIOBHUSX.

. N

Pncyﬁox. Bun pabouero skpana I/IHp(bea (3)
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Mown f 'S
DencrtBusn Fi

PI/IcyHOK.‘ Bux p60qeo JKpaHa I/IHepq)eca (3D) |
BKHC

Crpyxrypa BKHC Brimtouaer:
OMyYJISTOp HACOCHOTO OJIOKa,
DOMynATOp HACOCHOTO 00OPYAOBaHNS;
OMynaTop TpyOONpoOBOHOI 00BS3KH, BKIIIOYAst TPYOOIIPOBOAHYIO apMaTypy;

DOMyJISATOp MaclIOCHCTEMbl HAaCOCHOTO OJIoKa ¢ pa3feibHOM mojauyeil macia B
HACOCHBIE arperaTthl U 3JIEKTPOIPUBOIBL;

DOMyIATOp JPEeHAXHOW CUCTEMbI HACOCHOTO OJI0Ka;
OMynaTop OJI0Ka cenapaTropoB;

Owmynsarop 6oka KUTIHA,;

Omynstop oneparopHoii ¢ otoopakennem ACYTII T,
[IporpaMMHO-BBIYUCIUTENBHBIN CEPBEP;
MatemMaTHu4ecKyo MOJIeib PaOOThI THAPOCUCTEMBI,

3D mozens mwiomanku BKHC ¢ 0CHOBHEIMU 3jIeMEHTAMU.

[IpumepHBIii nepeueHb yUEOHBIX CLIEHApPHUEB

. 3amyck u BbiBoJ BKHC Ha pexuM B HOpMaJIbHBIX YCJIOBHUSX;

. KoHTtposb ocHOBHBIX mapameTpoB Bo Bpems padotsl BKHC;

J Tekymue paboThl IO 0O0CTYKUBAHUIO HACOCHBIX arperaTros;

. OctanoB BKHC B HOpMasbHBIX YCIOBHUSX.

. ABapuiinblii octanoB BKHC no nmpuunHe npekparieHus 1nojadu 3JeKTpOIHEPTUY;

. Hacocnsiit arperat He octaHoBuics oT kHonku «CTOID» co mura ynpasienus u
I10 3alLUTE;

J OcTtaHOB MacioHacoca, MOBJIEKIINH 3a co00il ocTaHoB HacocHbIX arperatoB LIHC.
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Pucynok. Bun pabodero skpaHa MareMaTH4eCKONH MOJICIIH.

ATHI HP

Pucynok. Bun pabodero sxpana umurarun SCADA-cHCTEMBL.
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Pucynok. Bun pabouero skpana umuranuu SCADA-cUcTEMBI.

Pucynok. Bun paGouero skpana unrepdeiica mamunucra BKHC (3D)
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Frame Rate:38.88

Pucynok. Bun pabodero skpana uarepdeiica mammancra BKHC (3D)

ALY

Pucynok. Bun pabouero skpana unrepdeiica mammaucta BKHC (3D)

3.5. Tpancnopr yriieBo10poaoB
BHyTpunpomsbIci0Bbie HepTEnPOBOAbI

[IpumepHBIii TepeueHsb y4eOHBIX ClIEHAPHEB
1. llITaTHble onepanuu, BHIIOIHAEMbIE TIPU ONEPATUBHOM YIPABIEHUU TPYyOONIPOBOJIOM,
B TOM 4YHCJIe, CHCTeMa MpOIycKa CcKkpeOka, oOHapyxkeHUe (akTa M MecTa yTeYKH, KOHTPOIb
yTeuek, OOHapy>KE€HUSI HECAHKIMOHHUPOBAHHBIX BPE30K, pealu3alus I0CIe0BaTeIbHOCTH
TPAHCTIOPTUPOBKU  (HAMpaBlIeHHE TPAHCTIOPTHUPOBKU, MAPTUHU MPOAYKTa, pa3HbIE THIIBI
MPOJIYKTOB) U T.JI.
2. JletictBus nepcoHaia npu BeinonHenuu [IJIAC, nanpumep:
PasrepmeTnsanus TpybomnpoBoga
HewucnpaBHOCTH 3a110pHOM apMaTyphl
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3acTpeBaHUe OYHUCTHBIX U IUATHOCTUYECKUX CHApPSIOB B TOTOKE MPOJIYKTa
Ob6pa3zoBanue npoOok
Hapymenne oxpanHoi 30HBI TpyOOIIpOBO/Ia
Hewucnparoctu KUITuA
[ToBpexeHne 31eKTpOyCTaHOBOK
3. O6cnyxuBaHWE JTHUHEWHOW YacTh (KOPPO3MOHHBIM MOHHTOPHWHT, IMArHOCTHYECKHE
cpencTBa, 00Xod U T.1.).

Pucynoxk. Bunx pabGouero skpana narepdetica (3D)
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Pucynok. Bun pabouero skpana unrepdetica (3D)

Pucynok. Bun pabouero sxpana unrepdeiica (3D)
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IMCTHOMY YCTPOWCTBY M NDOBEDUTE €I COCTOSEME.

Pucynok. Bun pabouero skpana unrepdetica (3D)

Pucynok. Bux pabodero aKpHa nHTepdeiica (3D) |

Tpancnopr raza

CtpykTypa TpeHakepa KOMIPECCOPHOTO IIeXa 10 MepeKavKe ra3a BKI0YACT:

OMyYJIATOP KOMIPECCOPHBIX YCTAHOBOK;

OMYyISTOpP OYMCTHOTO 00OPYI0BAHMS;

DOMyIATOp OXJIAJAUTEIHHOTO 000PYI0BaHUS;

OMyJIATOP MOKAPHOTO MyHKTA, OXKAPHOT'O THPAHTA, HOXKAPHONW HACOCHOH
OMyJISATOp MOIOTPEBATENN U IPyroe 000py1oBaHNe
DOMyJIATOp MOJOTPEBATENN TOIIMBHOTO U ITyCKOBOTO ra3a
DOMyIATOp y3€] MOATOTOBKH TOIUIMBHOTO U UMITYJILCHOTO Ta3a
OMyJIATOp eMKOCTH cOopa KOHJeHcaTa

OMyYJIATOP MBLUICYIOBUTEIN

Omynstop emkoctu ['CM, nacocnas 'CM

OMyJIATOp KpaHbl TUTAphl

OMynaTop oTceku HarHetareneit I TIA

35



Owmynsatop orceku asurateneit I'TIA, ABO macna u 1.1.
[IpumepHBIii nepeueHb yUeOHBIX CLIEHApHUEB

. 3amyck U BbIBOJ HA PEKUM B HOPMAJIbHBIX YCIOBUSIX;
. KoHTpoJ1b OCHOBHBIX MTapaMeTpPOB;

. Texymme paboThl 10 00CTY)KUBAHUIO;

. OcTaHOB B HOPMAaJIbHBIX YCIOBUSIX.

=

YeenuueHuve

3asepwuth ¥T3

Pucynok. Bun pabouero sxpana unrepdeiica (3D)

Mouck HeMcnpaBHOCTEN Npu 06xoae o60pyAoBaHWA Lexa

L I el
term TOMNJIMBHOrO ra3a: HEUCNPaBHOCTE! He OBHaPYXKEeHO
rnii‘ﬂorpeaaTenﬂ TONNMBHOro rasa N1
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Pucynok. Bun padouero skpana unrepdeiica (3D)
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YeenuueHve

3asepwnTte YT3

Pucynok. Bun pabouero sxpana uarepdeiica (3D)

FNasHOEe MEHK

NNz

YeennueHve

3asepwntb ¥T3

Pucynok. Bun pabouero skpana unrepdeiica (3D)
3.6. IlepepaboTka yrieBoa0poaoB

CrpyKkTypa TpeHa)kepa yCTaHOBKa IIPOU3BOJICTBA JU3EIBHOIO TOIJIMBA BKIIIOYAET:
DOMyJIATOp YCTaHOBKH ITPOU3BOJICTBA AU3EIBHOTO TOILIMBA
Omyisarop KUTInA
OMyIATOp TPYOOIIPOBOAHON OOBSI3KU
Omynstop PBC u BcrmomorarensHOro 000py10BaHus
[IpumepHBIii nepeueHb y4eOHbBIX ClIEHApPHUEB

. 3aryck 1 BBIBOJ] Ha PEXKHM B HOPMAIIbHBIX YCIIOBHSAX;
J KOHTpOJIb OCHOBHBIX ITAPaMETPOB;

. Tekytue paboThI MO 00CTYKUBAHUIO;

o OcTaHoB B HOPMAJIbHBIX YCJIOBUAX.
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Pucynoxk. Bux pabGouero skpana nunrepdetica (3D)

g

Pucynok. Bun pa6qero JKpaHa I/IHTep(befIa (3D
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PI/ICYHOK; I/II[ pabouero skpana uarepdetica (3D)
4. AHTEPAKTUBHBIA MAKET

HHTEepakTUBHBIM MaKeT IM03BOJIAET OTpabOTaTh MOTOPHKY, CXEMy JCUCTBUH TIpH
pa3IMYHBIX CHUTYyaIUsAX, MOKa3aTh BU3yalbHO 00y4aeMOMY 4YTO TPOHCXOJUT Ha OOBEKTE B
MOMEHT YIpaBiieHUs. VIHTepaKTUBHBIM MaKeT CHHXPOHU3UPOBAH C TPEHAXKEPOM, YTO MO3BOJISET
OJTHOBPEMEHHO BBIMIOJIHATH ACHCTBUS HA OOBEKTE.

Maker coCTOMT U3 KOPIYCHBIX JeTajeil, MOKa3bIBAIOIIMX 3JEMEHTOB (JIaMIIbL,
CTpeno4yHble W IM(POBBIE MPUOOPHI, BpAINAIONIMECS W JABIKYIIMECS YacTH) U DIIEMEHTOB
yrIpaBieHUs (3aropHasi apMarypa, KHOTIKU, PhIYary).

4.1. YcTaHoBKA NpeBaApUTEIbHOT0 cOpoca BoAbI

| TpySonponoaet (nxon wa OHC,
Emuion & OHC. Bainac)
BPY

3|3 Gaseed CESETNE THNA

HMCH (4 TexHonorrsEckoi

it CHY

4| aanmwi cenaparag (G}

Bl DHcfoinme Boaz (ONB) (5a) 0

Eypegeune sammen [GE) {5}

| B|Hacocman nepekaus Boge

T{ Ve yuema pagW
B|Eonuspan cenapaymoeran

) 3 (KEY)

| S|Hacockan nepekauc Hagen

12| DamenkHoe X0ERRCTRD [faxen +

13| KounpeeopHER (T
{mxogHWe canaparopu,

R B, IOMNERC O,
pasenuHui cenaparso gamen)

Pucynok. Bun makera YIICB (mpoekr)
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Q000 Mu

Pucynok. Bua makera YIICB (Hi)OCKT)
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Pucynok. Bux makera YIICB (mpoekr)

4.2. CucreMa noaepkaHus MJIaCTOBOIO JaBJICHHUS

Pucynox. Bun makera BKHC (mipoekr)

HNudopmanus mo n300paskeHHIM:

1. CuHU# 1IBET — MOKA3bIBAIOIINE AJIEMEHTHI (0TOOpa)xaromye npudopel, HapuUMep
— MaHOMET), IKpaH JIEKTPO3aIBHIKKH U T.]I.)

2. 3eneHblii IIBET — YIPaBISIONINE JIEMEHTHI (KHOTIKH, IITYPBAIbI 33]IBUKEK, KPaHbI
U T.J.)

3. Cepblii IBET — CTATHYECKUE JIIEMEHTHI.
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Pucynok. Bun makera BKHC (mpoexr)

Pucynok. Bun makera BKHC (mpoexr)
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Pucynok. Bun makera BKHC (mmpoekr)

Pucynok. ®@parment makera 610ka BKHC (doTto)

S. HEHTP VR

Cuctema VR obecrieunBaeT TeHEpalUil0 MOJEIM PEaJbHOCTH TMpPH  IOMOLIM
IIPOrPaMMHBIX CPEJICTB.

IIpn [oJla4ye Ha OCHOBHBIE OpraHbl BOCHPHATHA IOJB30BATENsl IPOrPAMMHO
VIpaBIIsieMbIX BO3JICHCTBUI, a TaKKe MPU 00ECTICUCHUN PEATMCTUYHON PEAKIIMH MOJCIUPYEMO
cpeabl Ha MPOU3BOAUMBIE NEHCTBUA, MOSBIAETCS APQPEKT JIUYHOIO y4yacTHs MOJIb30BaTeNs B
Ha0II0/TaeMOM BHPTYaTbHOU cpejie.
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Pucynok. Ilpumep ncnonp3oBanus cucteMbl VR

Pucynok. Ilpumep ncnonb3oBanust cucteMbl VR

MHorokaHajabHass HaCTeHHas CTCPCOCKOMMNYCCKAsA CUCTEMA BLICOKOI'O PA3pPCIICHUA
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LTI g

PI/ICYHOK. HpI/IMCp CTCpCOCKOHH‘-ICCKOfI CHUCTCMBI BBICOKOI'O Pa3pCUICHUA

[Inem-nucnieHbIe CUCTEMBI C CUCTEMOM 3aXBaTa JIBMKEHUS

Pucynoxk. IlInem-aucmnieiinpie cucteMsl GUPMBI-TUAEpa B JaHHOW 001acTH - Sensics
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Pucynok. IlepuaTku a1 BUPTyaJIbHOM peaibHOCTH (UPMBI-TUAEpa B TaHHOW 00JacTH -
CyberGlove

Pucynok. Crucrema 3axBaTta IBMKEHUS GUPMBI-IHJEpa B TaHHOH obmactu - Optitrack
6. KOMMEPYECKOE ITPEJJOXEHHUE
B croumocTh BKIIOYEHBI BCE 3aTpaThl Ha pa3pabOTKy, BHEIpPEHHE, TapaHTUHHOE

O6CJ'Iy>KI/IBaHI/I€, B TOM YHMCJIC HAKJIaAHbIC PAaCXOJbI. Kowmmekc «BI/IpTyaJ'ILHOC MCCTOPOKIACHUCH
npeamnogaract <<CB060I[HYIO» KOMIUICKTAIWIO U3 MPECACTABJICHHOI'O HUIKEC IICPCUHA.
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AnmnapatHoe obecnieueHue

Ne HanmeHoBanme KomnuectBo | Croumocts, | Cymma,
TBIC. py0. | ThIC. PYO.
1 | PabGouee MecTo HHCTPYKTOpA 1 60 60
2 | Pabouee mecTo 00ydyaeMoro 15 50 750
3 | Cepsep 1 75 75
4 | JlokambHas BBIYUCIUTEIIbHAS CETh 1 40 40
S | IIpoekTop MyJIbTUMEIUINHBIN 1 200 200
6 | Ilma3meHHas naHenb 15 40 600
7 | Aymuo-cucrema 1 50 50
Utoro 1775
[TporpamMMHOe obecrieueHme
Ne HanmenoBanne CTOUMOCTD,
TBIC. PYO.
HedTterazonobasaromnias ckBaKnHa
1 | I'azomoOsIBaromas cCkBaxuHa 550
2 | YIIT'H 550
3 | VOIH 550
3amepHasi yCTaHOBKA
4 | Tpenaxep aBromaruzupoanHoit 3Y tuna CCM PHASE DINAMICS 350
5 | Tpenaxep apromatuzupoBanHoil 3Y tuna O3HA Maccomep 3000 350
6 | Tpenaxep aBTomaTu3upoBaHHoW 3Y Ttuna CIyTHUK 350
7 | Tpenaxep apromatuzupoBannoii 3Y tuna O3HA-Umnynsc 350
8 | Tpenaxkep apTomatuzupoBanHo 3V tuna CatypH 350
9 | Tpenaxep aBromaTusupoBanHoil 3Y tuna Mepa 350
Y cTaHOBKA MPEABAPUTEIBHOTO cOpoca BOAbI
10 | VIICB | 5150
Cucrema nojiep>kaHus MJIacTOBOrO JAABJICHHS
11 | Bogo3abopHas CKBaKMHa 550
12 | HarHeraTesnbHasi CKBaXKMHA 550
13 | BKHC 2150
TpaHCHOPT yriaeBoI0pOI0B
14 | BHYTpUIPOMBICTIOBBIE HEPTETIPOBO,IBI 550
15 | Tpancnopt raza 650
[TepepaboTKa yrieBoI0poI0B
16 | YcraHoBKa NpoU3BOJICTBA AN3EIBHOTO TOTUIMBA 650
Hroro 14000
W HTEepaKTUBHBIA MAKET
Ne HanmenoBaHue CTOuUMOCT®D,
TBIC. pyO.
1 | Hedrerazomobasarorasi CKBaOXKHHA 1500
2 | 3amepHasi ycTaHOBKa 1500
3 | YcranoBka npeaBapuTEILHOTO cOpoca BOJIBI 1500
4 | Cucrema nojaep>kaHusi MJIacTOBOrO AaBJICHUS 1500
5 | Tparcnopt yrieBo1opooB 1500
6 | IlepepaboTka yrieBogopoI0B 1500
Hroro 9000
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Ne HaunmeHoBaHme CTOUMOCT®D,
TBIC. pYO.
1 | MHorokanajgpHasi HACTEHHash CTEPEOCKONMMYECKasi CHUCTeMa BBICOKOTO 700
pa3peIICHMs
2 | IIneM-oucIuieHHbIE CUCTEMBI 1200
3 | Ilepuatku uisi BUPTYaJIbHOM peaIbHOCTH 150
4 | CucreMa 3axBaTa JBHKCHUS 450
5 | Ilycko-HayamouHbIe paboThI 150
Hroro 2650

7. TAPAHTUMHOE OBCJIY ) KUBAHUE

Cpok TapaHTUHHOTO OOCIY)XKMBaHHS B YaCTH CONPOBOXKIEHHUS IPOrPaMMHOTO
obOecnieuenus 12 (nBeHaaaTh) MeECAlleB C MOMEHTa CJauyd B OJKCIUTyaTanuio. B TedyeHue
rapaHTUIHHOTO Mepro/ia, 0e3 JOMOTHUTEIBHOM OIUIaThl, IPOU3BOJUTCS YCTPAHEHUE BBISBJICHHBIX
B XO/I€ KCIUTyaTalluy 3aMEYaHUN.

B nocrtrapanTuiiHbIi 1EpUOJ OCYLIECTBIIAETCA TEXHUYECKas nojiepxka. CepBHCHOE
oOciyxuBanue noctasieHHoro [10 ocymiecTBisieTcs Mo OTASILHOMY JOTOBOPY.

Kommekc  KOMILIEKTYETCS  CONPOBOJMTENBHOM  TEXHUYECKOW  JTOKYMEHTAlUEH,
COCTOSILIEN U3:

MHCTPYKLIMH I10 IKCIUTyaTalllH;
PYKOBOJCTBA I10JIb30BATEIIA.

WNHCTpyKIus MO 3KCIUTyaTallid COACPKUT ONUCAHUE [0 HHCTAUIALMH COCTABHBIX
3JIEMEHTOB, a TAKKe HHPOPMALIMIO IO IKCIUTyaTaluu (aIMUHUCTPUPOBAHUIO).

PykoBoJCTBO Mosib30BaTeNs COAEPIKUT ONUcCaHue UHTepdeiica.

ABTOpCKHE IpaBa

3aka34yuKy IMpeIoCTaBIIACTCS MPaBO Ha HCMOJIb30BaHHE MPOrPAMMHOIO OOecleYeHUs
TPEHAXKEPA Ha YCIOBUIX NPOCTOM HEUCKIIFOUUTEIBHOM JIMLIEH3UU.

Konraktnas uadopmarus
* Email: mail@professionalgroup.ru
*  www: professionalgroup.ru
» Tel: +7(345)2680722, +7(919)9510072
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