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Design of the computer program-apparatus system of the virtual personal cabinet’s in university
network for scientists, teachers and students.
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CTBOpEHO cHUCTEMY BiJJAJIEHOTO JOCTYIy KOPUCTyBaya 10 3ac00iB HOro BIACHOTO poOOYOro
KabiHeTy 3 3a0e3meueHHsIM e(DEeKTy «BIpTyaIbHOI MPUCYTHOCTI.

3a0e3neunT Ipu [IbOMY MOXJIIMBOCTI BUKOHYBATH Y BiJJIAJIGHOMY PEXHMI Ha cepBepl Ta Ha
pobouili cTaHIlli BCIX THX NPHUKIAJAHUX TpOrpaM, sKi BiH BHUKOHYE, HaXOISYUCh B JIOKATHLHOMY
kabineri. [Ipu npomMy He 0OMEXyBaTH MOro MOXIIMBOCTI B MAaKCUMAJIbHINH MIpi: JaTH MOXJIHMBICTH
IHTEPaKTUBHOTO JBOXCTOPOHHBOTO  ay/i0-BiZIeO CIUJIKYBaHHS 3 KOJIeTaMH Ta CTYJICHTaMH, MaTH
JOCTYI JI0 JIOKATHHOTO TEeNe(OHHOTO Ta HAIlOHAILHOTO MOOUTHHOTO 3B’S3KYy, 0 3acO0iB Bileo Ta
ayJlio TpaHCHsAIii, 70 KepyBaHHSA Ta MOHITOPHHTY TEXHIYHUMH 3acO00aMU HAyKOBHX €KCIIEPHMEHTIB,
NPUPOJHUYOHAYKOBUX Ta YUOOBHX JIaOOpaTOpiid.

OcHoBy BipTyambHOoro kaOiHety (BK) craHOBUTH IIHMPOKO BHUKOPHUCTOBYBaHA CHCTEMa
TEPMIHAIBHOTO JIOCTYIY, 10 OCHAIEHA alapaTHUMH Ta MPOTPaMHUMH 3aco0aMH Ui JTOCSTHEHHS
(YHKIIOHAJTEHOT TTOBHOTH.

Ile HOBHMI THUN BipTyaJabHOro KaOiHETYy AJs HAayKOBLS, 110 Oa3yeThcsl Ha poOouill cTaHIil
KOpHUCTyBaya Ta CepBEepHii MepexeBiit cuctemi. Cuctema marpuMmye GYHKINT BiJIAIEHOTO JTOCTYIY 3
Iarepuer 1o poOouoi craHIii KOpHCcTyBaua, 3a0e3nedye MakCUMallbHe TMPUOIMKEHHS /10 JIOKAJIILHOTO
pexKUMY poOOTH - CTBOPIOE €EKT MPUCYTHOCTI.

CyrTeBa BIIMIHHICTH BiJ BIpTyalbHHUX KaOIHETiB, IO LIMPOKO MPOMOHYIOTHCS B MeEpexi
[aTepHET — 1€ 3a0€3MeueHHs BipTyalbHOT TPUCYTHOCTI Ha pOO0YOMY MICIIi, MPAKTUYHO HE BTPAvalOun
MOKIIMBOCTEH peaibHOTro pobodoro kabiHeTy (labopaTopii).

TpanuiiitHi BipTyalibHiI KaOiHETH, K1 (aKTHYHO MO YUM BiJIPI3HSIIOTHCS Bij MEPCOHATBHUX
CalTiB, MOXKYTh OYTH XOpPOILIUM JIOTIOBHEHHSM, SIK OJ[HA 13 MPHUKJIATHUX MIporpam, abo Ciyx0, oHaye
iX JOMUIBHO JTOMOBHUTH 3acO0aMH 1HTEPAKTHBHOTO CIUJIKYBaHHS BiJBimyBaya 3 BiacHUKoM BK,
BKJIIOYAIOYH BCi JOCTYIHI MeJia (TEeKCT, ay/io, BiJieo), a He TUIBKM TEKCT (3amuTaHHsA-BiAmoBiai). [Tpu
IbOMY CHJIKYBaHHS BifBigyBada 3 BIacHUKOM BK mpoxoauTh B BIpTyaJIbHOMY PEXKHUMI 1 BiJBiIyBau
MOJKE€ HE 3HATH (paKTUIHE MiCIe 3HAXO0KeHHsI BlacHUKa BK.

Po3pobiieHo apxiTeKkTypy amapaTHUX Ta TPOrpaMHHUX 3aco0iB st peamisamii cucremu BK.
Busnayeno BinnoBimHui Habip TEXHIYHMX 3ac00iB, SKUMH OCHAIIYIOTbCS pPoOOYl  CTaHIi
KOPHCTYBaYiB Ta CEpBEPHA CHCTEMA.

JlocmipKeHi IUISXH Ta MOXKIIMBOCTI MIJKIIOUEHHS J0 JOKaJIbHOTO KOMIT I0Tepa Pi3HOMaHITHUX
MIPUCTPOIB Ta MOXJIMBOCTI TepeHeceHHs yepe3 [P mepexy inTepdeiiciB (3okpema tumy USB) mis
MO>KJIMBOCTI KEpYBaHHS MPUCTPOSIMU JIOKATHHOTO KOMIT FOTEpa 3 CepBepa B BIPTYAIbHOMY PEXKHMI.

PosrnsnyTi mporpamHi peamizaiii 3amadi  TIEpeHECEHHs Bileo 3 poOouoi cTaHIii Ha
TEepMiHAIBHUN cepBep, HE3AIeKHUN Bij amapaTHoOi peamizaiii Bigeokamepu pobouoi cranuii. Lle mo
aHajnorii ¢ (QyHKIIsIMH, sSKi peandizoBaHi B TEPMIHAJIBLHOMY cepBici mis ayaio. Po3pobieHo mpoekt
nporpamMHoro 3a0esmnedeHHst st peatizaiii Ha Windows2008 terminal server. € Hamis, mo Taka
MOXJIMBICTB 3 SIBUTHCSI B MAHOYTHROMY B TE€pMiHAIbBHOMY cepBepi Gipmu Maitkpocodr.

CrBOopeHO miNOTHUI cepBep BipTyanpHOoro kabinery Ha ocHoBi Windows 2008R2 Ta
MIJKIIOYEHO JO0 HBOTO TMUIOTHUH BIPTyadbHUM KaOiHET HayKoBIs. IlepeBipeHi MOKIHUBOCTI
BIJIAJICHOTO JOCTYNy Ta €(eKT «BIpTyaJbHOI NMPUCYTHOCTI». P0O3p0o0JIeHO MPOEKTH NporpaMHUX
3aco01B MO MIATPUMIL (HYHKIIH BipTyaaIbHOTO KaOiHETY.

3amponoHOBAaHO peaNli3alil0 CUCTEMM Ha OCHOBI pO3MOIUIEHOI BIPTyaJlbHOI MAaIIMHU
(distributed virtual computer (DVC)), 30kpema 6azyrounch Ha Java VM, 1110 MOXKJIMBO pealli3yBaTH B
Maii0yTHpOMY TIpu po3po0iii B Java VM 3aco0iB B3aeMoii mporeciB 4yepe3 KaHau 3B’ 3Ky Ta 3aco0iB



ONTHUMI3aIii PO3MOAUTY MPOIECIB MK By3JIaMd VM, IO 3HAYHO  PO3MHUPUTH (PYHKIIOHATBHHI
MOJKJIMBOCTI Ta MiJIBULIUTH €(PEKTUBHICTH BUKOPUCTAHHS KOMIT IOTEPHHUX PECYPCIiB CUCTEMH.

Po3po6iieHo THUIIOBY CTPYKTYypy poOo4yoro kabiHETy 3 BUMOTaMH JO IPOrpamMHO-arapaTHUX
3aco00iB, sIKa JI03BOJISIE Yepe3 cepBep 3a0€3MEUNTH BIpTyaTbHUN JOCTYH 10 pOOOYOro KabiHeTy.

(poc).

CyTb pa3paboTKu — CO3/1aTh CHCTEMY YJAJIEHHOTO JOCTYIa IOJIb30BaTeNsl K CPEACTBaM €ro
MePCOHAIBHOTO pabouero kabuHeTa ¢ ooecneueHrueM 3P HeKTa «BUPTYaTbHOTO TPUCYTCTBUSI

OO0ecrieuynTh TPU 3TOM BO3MOKHOCTH HCIIOJNHEHHS B yNAJICHHOM PEKHME Ha CEepBEpe W Ha
pabodeil cTaHIMKM BCEX TeX MPHUKIAIHBIX MPOrpaMM, KOTOpbIE OH HCIOJHSET, pacrojiarasch B
JokanbHOM kabunere. [Ipm STOM He oOrpaHMYMBaTH €ro BO3MOXHOCTHU:aTh BO3MOXKHOCTh
WHTEPAKTHBHOTO JBYXCTOPOHHETO ayAHO-BUACO OOIICHUS C KOJUIETaMU M CTYJEHTaMH, UMETh JOCTYII
K JIOKQJIbHOW Tele(OHHOW W HAIMOHAIBHOW MOOWJIBLHOM CBSI3U, K CpEACTBAM ayJauO-BHCO
TPAHCIALNH, K YIPABIECHUIO U MOHUTOPUHTY TEXHUYECKHUMH CPEJICTBAMHU HAYYHBIX YKCIIEPUMEHTOB B
Hay4HBIX U YUYEOHBIX J1ab0paTOpHUsX.

OcHoBy BupTyanpHOoro kabmHera (BK) cocraBmsier mupoko wucmonb3dyeMass — CUCTEMa
YAaJEHHOTO TEPMUHAIBHOIO JIOCTYIA, JOOCHAIEHHAs alMapaTHbBIMU U MPOTPaMMHBIMH CPEICTBaMU
TUTSL TOCTYKEHUS (YHKIIMOHATBHOW TTOTHOTEHI.

DTO HOBBIA THI BHPTYyaJIbHOTO KaOWHETa JUIsi YY€HOTO, OCHOBAaHHBIM Ha paboueil CTaHINH
MOJIb30BATENS U CEPBEPHON KOMITbIOTEpHOU cucteme. Cuctema moanepkuBaeT GyHKIUU YAaJIEHHOTO
nocrtyna u3z MuTtepHer, obecrnieunBas MaKCUMalIbHOE MPUOIMKEHUE K JIOKAIBHOMY PEKUMY pabOThl —
coznaet 3¢ ¢HeKT NPUCyTCTBHSL.

Cy1iecTBEeHHOE OTIMYME OT BUPTYAIbHBIX KaOMHETOB, YTO LIMPOKO Mpejaratorcs B IHTepHeT
— 9T0 o0ecreyeHre BUPTYaJIbHOrO IpUCyTCTBUS cobcTBeHHHKa BK Ha paGouem MecTe, mpakTHYECKH
HE Tepsisi BO3MOXKHOCTEH JIOKAJIbHOTO pabouero kabuHeTa (J1abopaTopun).

TpaguimoHHbIE BUPTYyalbHbIE KaOWHETHI, KOTOpbIe (AaKTHUUECKH HUYEM HE OTIMYAIOTCS OT
MEPCOHANBHBIX CAMTOB, MOTYT OBITH XOPOILIUM JOTMOJHEHHEM, KaK OJHAa U3 MPUKIAJAHBIX MpOrpamwm,
WIH CTYX0, OJTHAKO €€ HEOOXOAUMO JIOTIOJIHUTH CPEICTBAMH HHTEPAKTUBHOTO OOIEHUS TTOCETUTEINS C
xo3ssuHoM BK, BKitOWast Bce moctymHue mMeaua (TEKCT, ayauo, BHACO), a He Toibko off-line Tekcr
(BompockI-oTBeThI). [Ipu 3TOM 0OmIeHHe mocerutens ¢ BK mpoucxoauT B BHPTYyaTbHOM PEXHUME U
MIOCETUTENh MOXKET HE 3HaTh O (PAKTUUECKOM MecTOmoiokeHnu xo3sinHa BK.

Pa3paboaTtHO apXUTEKTypy ammapaTHBIX U MPOTPAMMHBIX CPEICTB ISl Pea3allid CHUCTEMBI
BK. Omnpenenen HaO0Op TEXHUYECKHUX CPEACTB, KOTOPHIMH OCHAIIAIOTCS paboune CTaHIUU
MOJIb30BaTENICH U CepBepHas CUCTEMA.

HccnenoBanbl TyTH W BO3MOXKHOCTH TMOJKIIOYEHHUS K JIOKaJbHOMY KOMIIBIOTEPY
pa3HOOOPA3HBIX YCTPOUCTB M BO3MOXKHOCTH mepeHoca uepe3 [P ceth nnTepdeiicoB (B 4aCTHOCTH TUTIA
USB) a1 BO3MOXHOCTH YIPABICHHS YCTPONCTBAMH JIOKAJIbHOI'O KOMITBIOTEpAa H3 CepBepa B
BUPTYaJIbHOM PEKUME.

PaccmoTpens! nporpaMmHbie peanu3aliy 3aJaui MepeHeceHs] BUeo U3 paboyeil cCTaHIMK Ha
TEPMUHAIBHBINA cepBep, HE3aBUCHMOM OT anmapaTHOM peaju3alliyd BHICOKaMephl padoyeil CTaHIuH.
OTO MO aHaJOTUU C C (QYHKIHUSIMH, pEalM30BaHHBIMM B TEPMHUHAJIBLHOM CEpBHCE Ui ayIuo.
Paspaborano mpoekr [1O mus peanuzanmu Ha Windows2008 TSE. Ecte Hamexma, 4To Takas
BO3MOXXHOCTh TIOSIBUTCA B OyyIlleM B TEpMUHAILHOM cepBepe Maikpocodr.

Cosznan MUJIOTHBIN cepBep BUPTyaIbHOTO KabnuHeTa Ha ocHOBe Widows2008R2 u moakimodueH k
HEMy BHUPTyaJbHBI KaOuWHeT ydeHoro. [IpoBepeHnl (GyHKIHMHM yHaJleHHOro nocTyma u eddekr
npucyTcTBUs. Pa3paboTaHbl MPOEKTHI MPOTPAMMHEIX CPEICTB IO MOANEPKKE (DYHKIIUN BHPTYaTbHOTO
KaOuHeTa.

[IpennoxkeHa TakXke peanu3alsl CHCTEMBI B OyAylleM Ha OCHOBE pacHpelesIeHHON
BupTyasibHOM MamuHbI (distributed virtual computer (DVC)), koTopast MOKeT OCHOBBIBaThCS Ha Java
VM, 4TO nacT BO3MOXKHOCTh pealin30BaTh B OyaymieM mpu pa3paborke B Java VM cpencts
B3aMMO/ICHCTBHS IIPOIIECCOB Yepe3 KaHANbI CBSA3H U CPEACTB ONTUMU3ALIMHU PACIIPEIETICHHS TPOIIECCOB
MEXAy y3mamMu VM, 4TO 3HAYMUTEIBHO PACIIUPHUTH (YHKIIMOHATHHBICE BO3MOXKHOCTH W YBEIUYUT
3¢ (HEeKTUBHOCTh HCIOIb30BAHMS KOMITBIOTEPHBIX PECYPCOB.

Pazpaborano THUINOBYIO CTpPYKTypy pabodero kaOuMHeTa C TpeOOBAHUSMHU K MPOTrPAMMHO-
anmnapaTHBIM CpPeICTBaM, O3BOJIAIOIIAsl BUPTYAIbHBIN AOCTYII K paboueMy KaOUHETY.



(amru)

The essence of the design is to create the remote access system of user to the means his own
work cabinet with providing the virtual presence effect.

And to provide by that the possibility for executing in remote mode on the server and on
workstation the programs which applicable in work cabinet. By that don’t restrict the possibility down
to the limit: to give the possibility for duplex audio-video intercourse, to have the access to local and
national mobile communication, access to the means of audio and video casting. To have the
possibility for control and monitoring of the means of the science experiments in science and training
laboratories.

The virtual cabinet (VC) based on prevalent remote desktop connection equipped additionally
by the apparatuses and programs for achievement of the functional completeness.

This is new type of the virtual cabinet for scientist, based on local cabinet workstation and
server computer system. The system support the distance access from Internet, to provide maximal
approximation to the local work — to create “effect of presence”.

The essential difference from virtual cabinets wide proposed in Internet - it’s to providing the
virtual presence the remote user on the workplace and don’t loss the possibilities of the local cabinet.

The well known personal cabinets it is almost the ordinary personal information sites with
minimal means for interaction — text interface for question/answer in off-line. They may be good
addendum as application or service but it would be to improve for interaction on-line over audio-video.

It was designed the structure and software architecture for VC realization. It was proposed the
set of technical means for workstation equipping.

For connection to VC system the technical means of the science experiments and possibility to
control from servers it was investigated the possibility for moving over Internet the USB interface.

It was designed pilot version of the VC system based on Windows2008R2 and connected to it
the personal cabinet of scientist. If was verified the possibility media communication over remote
access. Was developed project of the software for VC function support.

Were analysed the software solutions for redirecting video streams from workstation to server,
as that was done in Windows2008 TS for audio stream. Those solutions important for work VC
because don’t depended from video-equipment type. It was designed the project of the software for
Windows2008 TS. There is the hope that Microsoft to develop this software for Microsoft TS in the
short future.

Have proposed the system realization in future based on distributed virtual computer (DVC) ,
which may apply Java VM. This may give the possibility significantly extend the function of the
system and improve the effectiveness of the science labour and computer resources utilization after
design in Java VM the mean for process interaction over Inernet and means for optimization the
process distribution between VM nodes.

4. HasiBHiCTh OXOPOHHHX JOKYMEHTIB Ha 00’€KTH NIPaBa iHTeJIeKTyaJbHOI BJIACHOCTI

OXxOpoHHI JOKYMEHTH B Taiy3l iH(OpPMAIlIHHUX TEXHOJIOTiH Ha TporpamMHi pO3pOOKH B
OCHOBHOMY BIJHOCATBCS /10 KJIaCy HOBHX aJITOPUTMIB, IpOrpam, mpoTokoniB. HoBUX B 1bOMY IIaHi
pileHb, ki 0 Majd¥ OXOPOHHO 3/IaTHI NMPU3HAKW TOKH-IIO HE BUSBJICHI. B mporieci momambImmx
JOCHIJKeHb, TOB’SI3aHUX 3 BUKOPUCTaHHAM PO3IMOMAIICHOT BIPTyaldbHOI MAIIMHHU [UIS CTBOPEHHS
BIpPTYyaJIbHOTO KaOiHETY TaKi PIIICHHS MOTCHIIITHO MOXYTh 3’ IBUTHUCH.

5. IlopiBHSAHHS 3i CBITOBUMH aHAJIOTaMU

BipryanbHuii kaOiHET $K TOHATTA 3B’S3aHE B OCHOBHOMY 3 (DOpPMYBAaHHSIM JESIKOTO
iH(OopMaIIHHOTO cepefoBUINA TiJ KOHKPETHY NPHUKIAAHy TEMY Ha cepBepl il OOCIyroBYBaHHS
KopuctyBava. I[lpy 11bOMy MOXXJIMBOCTI IHTEPaKTHBHOIO CIIJIKyBaHHA KopucTyBada 3 BK abo He
nepeabaueHe, abo 0OMEKYEThCSI TEKCTOBUMU MOBIIOMJICHHIMH. Taki peanizaiiii, ki 3aIpONOHOBaHI B
po0OTI 1 SIKI MaKCHMMaJbHO TEPMIHOJIOTIYHO Y3TOJUKEHi, He BHsABIEHI. € maHi mpo po3poOKH mix
Ha3BOIO YHIBEepCaIbHI KOMYHIKATOPH, ajie JaH1 HeIOCTATHI JJIsl OIIIHKY BIAMOBIAHOCTI 1aH1i po3poOiIi.
Po3pobka € muatdopmoro 1is BIPOBAKEHHS Ha 11 OCHOBI 1 KOHKPETHHX TEMAaTUYHHMX BIPTYaJIbHUX
kabiHeTiB — iHdopMaIiiHUX caiTiB (MMOPTaiB), /e BIPTYAJIbHICTh BUSBISIETHCS 1 Yy BITHONICHHI 10



BJIACHWKA BIPTyaJlbHOTO KaOiHETy 1 y BIAHOIIEHHI JO KOpHWCTyBauya (BiABiAyBada) 1 TOM 1 IHIIHN
MOXYTh CKOPUCTATUCH €(DEKTOM BipTyalbHOI IPUCYTHOCTI B KaOiHETI.

6. ExonomiuHa npuBadJIMBiCTh AJ151 NPOCYBAHHA HA PHHOK.

Po3pobka Moxe 3amikaButu 0araThoX. MOKJIMBE BIPOBAKEHHSI OKPEMHX MPOTPaM, 30KpeMa
BiZICO pe TUpPEKTopa, aje cama ifes Bigoma i ¢ipma MaiikpocodT, IK HaM BBAKAETHCS YXKE IMPALIOE
HaJ[ BIIPOBAPKCHHSM 1i B TepMiHaJIBHINA CEpBIC.

7. IloTeHuiiini kopucTyBaui (ra3ysi, MiHicTepcTBa, MNiANPUEMCTBA, OPraHizamii)

KopuctyBauamu cepBicy BIpTyaJlbHOTO KaOIHETYy MOXYTh OyTH Hacammepes HayKoBi Ta
NEe/IaroriuHi MpaliBHUKHU, SKi aKTUBHO BHKOPHCTOBYIOTH iH(OpMaIiiiHi TEXHOJOrii, a 0COOIMBO
po3poOka Oyze IiKaBOw Il THX, IO BXKE€ BHKOPHUCTOBYE TEPMIHAJIBHHM CEpBIC y CBOIH poOOTI Ta
HaMaraeTbcs MIHIMI3yBaTH BTpaTH 4Yacy B CBOii mpodeciiiHiil AisuibHOCTI. BOHHM 3MOXYTh
MOJICpHI3yBaTH CBOIO pPOOOTY, 3aTpaTUBIIN JTOCHUTh HEBEJIMKI KOIITH, sIKI 3HAYHO MEHIII HDK IliHA
MEPCOHATIBHOTO KOMIT'IOTepa, Ui NpuAOaHHS TEXHIYHMX 3aco0iB Ta opraisamii BJIacHOTO
BIpPTYyaJIbHOTO KaOiHETY.

KopucryBayamu BipTyaJIbHOTO KaOiHETY MOXKYTh OyTH TaKOX 1 MIJIPUEMCTBA Ta OpraHizaiii,
0 MarOCh BEIUKHH TapK TNMEPCOHATBHUX KOMIT IOTEpIB Ta IHTECHCHUBHI 30BHIIIHI KOMYHIKamii 3
mMpoKoto reorpadiero. [is HuX BipTyamizamis mpami CHiBpOOITHUKIB MEHEIKEPCHKOIO CKIaTy
J03BOJIUTH 3HAYHO MIABUIIUTH MPOAYKTHUBHICTH mpalli. TyT MOXHa MOCIATHCh Ha BIpTyadbHUU Odic,
AKUM 1O psaay (YHKIIM chiBmagae 3 BipTyaJbHUM KaOiHeToM. J[OMOBHEHHS BipTyaJbHOTO odicy
(GYHKIISIMA  BIPTYadbHOTO KaOiHETY TaKOXX MOXKe OyTH KOPHUCHHMM JUIsi CTBOPEHHS TaK 3BaHUX
BIpTyaJIbHUX OpraHi3awii.

8. CtaH roroBHOCTI po3po0KHu

Po3pobka cucremu BIpTyalbHOTO KaOiHETY 3HAXOIUTHCS B CTaill JOCHIIHOI EKCIUTyaTarlii
MUIOTHOTO BapiaHTy, BIpOBauKeHOro B Mepexy YPAH. [lng 3aBepiieHHs po3poOKH TOTPiOHO
po3pobutu nmporpamy (abo amantyBaTu iCHYIOY1) JIJIsl pe AUPEKIIii BiJIe0 TOTOKY 3 poOOUO0i CTaHIIIl Ha
cepep mist Windows (2008, 2003, XP, Windows7), Ta po3poOHUTH psili €IEMEHTIB TUIaTPOPMH, SIKi
MOKpamiaTh SKICTb CEPBICY BIPTyalbHOTO KaOiHETy Ta CHOPOCTATh MOT0  BIPOBAKEHHS
KOPHCTYBa4aMH.

9. IcHy104i pe3yJibTaTH BIPOBAIKEHHS

CepBep BipTyaabHUX KaOIHETIB 3 3aC00aMHM JIOKAIHHOTO Ta MOOUIBHOTO TEIE(POHHOTO JOCTYIY
BIIpOBaKeHO B Mepexi YPAH, ans HamaHHS MOCTyr HAayKOBISIM YHIBEPCUTETIB Ta HAyKOBHUX
IHCTUTYTIB, IO KOPUCTYIOThC Mepexeto YPAH. Tlpu npomy i1t mpuabanHs cepBEpHOTo 00IaHAHHS
BUKOpucTaHi Koty rpanty HATO.

Pesynprat mOCHiIKeHH Ta PO3POOOK BIPOBADKEHO B HaBUajibHI KypcH ,,Komm roTepHi
CUCTEeMH AaBTOMATHKH Ta YIpPABIiHHA TIPU BUKIAIAHHI JUCIHIUIIH ,,ABTOMaTH30BaHI CHCTEMHU
HayKOBUX JocCiipkeHp”’, ,,KopmopatuBHi iH(popMaliiiHi cucTteMu 1 TexHojorii” Ta ,Meronu
eKCIePTHHUX OLIHOK B KOMII FOTEPU30BaHUX CUCTEMaX MPUHHATTS pillieHb .
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