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1. rIE Jrr{ ocBoEHVrfl Ir[Crlr4trJII4HbI
o'IeHr aKTyanbHo npuo6pereHl{e reopernqecKr{x sHaHuft r4 [paKTurrecKrlx HaBbIKoB rlo

rIpoeKTItpoBaHI4rO I4 rIpOrpaMMr,IpOBaHI{rO r,rHcrpyMeHTarrbHhrx cpeAcrB coBpeMeHHbrx r4HTepO-
nepa6eGusrx o6rexrHbrx apxlrreKryp Ianlpopuaqr4oHHbrx .rcter. [emnz np.rro4u"uHLrs. Ar4c-
uI4 IIJII4 HbI {BI'IOTCS :

o yrny6JleHHoe o6y'reuze 6y4yrqux MafncrpoB TexHoJrorvn acrroJrb3oBalls. r,r co3Aa-
HI{t MareMarl'IqecKoro o6ecueqeru4{ rlpoqecca [poeKTr,rpoBaHr4f, TeneKoMMyHHKarIu-
OHHbIX CIICTCM

' upzo6pereHI4e HaBbIKoB pa6oru c coBpeMeHHbrMr,r raucrplMeHTturbHbrMr.r cpencrBa-
MIl [pOeKTIrpoBaHI4fl I4 peaJIV3aIIZl]jl pAqrpeAeJreHHbx reneKoMMyHzKaqrzoHHbx cr4-
CTEM

' npzo6pereHl4e HaBbrKoB caMocro.f,TeJrbHoro u3ryeHLrfr orAeJrbHhrx reM Ar4cuarlJrprHbr
I,I peuIeHI4_S TI,IIIOBbIX 3alar{

o ycBoeHI'Ie nonyqeHHblx :saHLrfr cryAeHTaMI4, a raKxe Sopwrnponaupre y Hrrx Morr4Ba-
{I'II{ K calroo6pasoBaHulo 3a cr{er aKTI4BI43arI[r4 caMocrosrersHoft nognanare.lmrofr
IerTeJrbHocTrr.

flocraereHHhre rleJrr.r rroJrHocrbro coorBercrB).ror rlenrM (II 1 -q5 ) oo[.

2. MECTO AI4CUI4ilJTI,IHbI B CTpyKTypE oorl
lucqunluna <Pacupe4eJreHHble rzn$oplraqrroHHo-TeJreKoMMygr4KarlrloHHbre crzcreMhr>>

(Ml.8.3.2) flBlrflerefl. AI4cIII4rInLIHofr napnaruBHoro MexAr{cur4rrnr4HapHoro npo$eccr{oHrurbHofo
Molynr.

,{m ed ycnerrHoro ycBoeHLIt neo6xo4uubr 3Hanr{fl 6asoerrx nonsrr4fi MareMarr4Kn r1 Bbr-
lII4cJII4TeJIbnofr rexnnKl4, poJlt4 MoAenLIpoBaH:zs.a qrrcJreHHhrx MeroIoB B HayKe 14 TexHr4Ke, yMe-
Hrfff flpzMeHtrb BbIqI,IcJIt'ITenbHyrO TexHaKy An.rr pellreHvrs rpaKTLrqecKux 3aAaq, BraAeHuq
HaBEIKaMI4 pa6oru Ha rlepcoHtuIlbHoM KoMrrbrorepe a co3AaHr,rr npo$eccuou€LrbHbrx [porpaMM-
Hbrx npoAyKroB.

llpepexnusurraMr 4altrofi Al4cllunnrrHbr rBnrrorcr Arrcqunnr,rHbr MareMar[qecKoro r4 ecre-
crBeHHoHayr{Horo qLIKna OOfI noAroroBKl4 6ar<ananpon: <<Marerr,rarr.rKa>>, <<BbrqI,tcrr4TerbHat

MareMaruKo>, lpo$eccrroHanbHoro rIHKna <llporpalrrvrupoBaHr4e).

3. PE3yJIb TATbI O CB OEHIIfl AL4CIIIIfIJTIIHbI
B cooreercrBvtpr c rpe6onauz-sMl,I OOII ocBoeHr4e Ar,rcrlr4nnrlHbr HanpaBneHo Ha $oprraz-

poBaHLIe y cryAeHToB cneryrcqrlx KoMrrereHrlrzfi (pe:ynrraron o6yveHlrr), n rorra trucne B coor-
BercrBrrrr c O|OC:



Ta6:ruqa 1

Cocran.usrcIqlle pe3yJrbraron o6y.reu[q, Koropbre 6y4yr flod.ryrreHbr [pu [3yrreHuu 4anuoft
AIICqUIIJIIIHbI

Peryrrramr
o6yreuua

(roulereH-
II4r4 U3

ofoc)

Cocranrtarorqrre pe3yJrbraron o6yrenur

Koa 3nauu-s Koa Vnaerrtlq Koa BraAeuue
OIILITOM

P4, P3
(oK-2,4;
IIK-3, 4,5,6)

3.4.2.6 OcnosHrrx rexHoloruft
KCIIOJIb3OBaHtr-f 14 co3Aa-
HI{fl MATEMATI4qECKOTO

o6ecneqeHnq pacnpeAe-
JreHHbrX TeneKOMMyHrZKa-

UIIOHHbIX CUCTeM

v.4.2.6
v.3.3.6

Craeurr,3aAarry
npoeKTlrpoBaHr4f
apxrrTeKrypbr cr.r-

cTeM TeneKoMMy-
lruxar\nir wpa3pa-
6aureart anropr.rr-
rr,mr pa6omr ee KoM-

TIOHEHTOB

8.4.2.6 rlpaxrlruecxoro
UCIIONb3OBAHTI'

n parpa6orxr.r
KOMTIOHEHTOB

pacnpeAeneH-
srx I4TKC

B pe3ynbrare ocBoeHl4.u AlrcqrrlnrzHbr (PacnpeAeJreHubre r4H(bopMarIHoHHo-
TeneKoMMyHLIKaIII4OHHbIe CI4CTeMhr) CTyAeHTOM AOnXHbr 6brTb AOCTr{rHyrbr cneAyroilIr4e pe-
3ynbTaTbr:

Talr'uua 2

Il.nannpyeMbre pe3yJrbrarbr ocBoeHr.rq ArncuurrJrrrHbl

Jtlb n/n Pesyrtrrar
PA1 ocBoeHl{e TexHoJIofUU rIcIIoJIb3OBaHVg. V CO3AaHI4' MareMaTI'IqeCKOrO

o6ecne.reHr{q lpoqecca ilpoeKTr4poBaHr4.f, I4TKC
P[2 cBo6oAHoe BnaAeHr,re coBpeMeHHbrMr4 r4HcrplT4 eHTanbHbrMri cpeAcrBaMr4

p a3 pa6 oTKr,r Te JreKoMMyH HKau r,r o H H brx cr4 cTeM

PA3 lpuo6pereHr4e HaBbrKon pa6oTbr B cocraBe KoMaHAbr rrpu npoeKTr.rpoBa-

HIdVI V P C ANII 3 AUI4 I,I TENEKOMMYHIIKAUI4 O H HI,X C PI CTEM

PA4 lpuoopeTeHrre HaBbrKoB cilMocTo-sTelbHoro u3Yrel{ufl oTAeJrbHbIx TeM

Arl C rlr4rrnr4H br r4 pellr eHI4t TLIII O B bIX 3 aAaq.

4. CTPYKTYPA I{ COAEPXTAHI,IE AI{CUIIIJIIIHbI
PasAer 1. Easorrre unTepo[epaurroHHble rexHoJrorl{r{
Koirqenqufi rrHTeponepa6enbHbrx apxareKTyp npoMexryroqHoro crox (middleware). -[4po o6r-
eKrHofi MoAenr4 CORBA. OcrroeHrre rpr.rHrlr,rrrbr CORBA. CneqzSuxar\Lrrrlua IDL. Oro6palKe-
Hr4e IDL B.rr3brKpr nporpaMMr4poBarrr,rr. MeN6porepHblfi rlporoKon IIOP CORBA2.0. ZHrerpa-
rlr4r WWW u CORBA. Cepnucsl u cpeAcrBa ran(fpacrpyKrypbl OMG.
llepeueHr na6oparopHbrx pa6or rlo pa3reny:
Irlccre.4osanr.re r4Hrep0eficon r{ craHAapra o6MeHa coo6qeHVsMI,I JMS (Java Message Service);



PasAefi 2. Ce*raurraqecnaq rrHTeponepa6e"rrnocru
llepexo4 or rpaAI4qrIoHHbIX MeroAoB o-6""nt ro.o aHaJ.rr43a rr lpoeKTlzpoBa'rd, K KoMrroHeHTHo-6asuponauHblM Merorau' ceuatrrl4qecKtur r.rHTepolepa6e*Hoc*. crpareru{ BHe.{peHzx $op-MaJIbHbIX MeroAoB B KoMo'eHrHo-6asuponauHuft r,poqecc pa:pa6orrz. o6rr{a" crpyKrypa Me-ToAa rIpoeKTI{poBaHIz{ ceMaHT[qecKi{ I4HTeponepa6enrHrrx znsopuarlr4oHHbrx cr4creM.llepeueut na6oparopurx pa6or ro pa3Aeny:
I4ccreAoeaHne craHAapra B3aHMo $efrctnux J2EE c peJrrrlrroHHrrMz 6asaN{rr AaHHbrx - JDBC(Java DataBase Connectivity);

turo.n 3. @opnran'Hbre cneqneurcaqrr'. A6crparcrHbre run'r AaHHbrx@opua'rrnue cnequ$rrKallull *uia o"rroru MeroAa rrpoeKTupo Ba'vrs. c noBTopH'rM r{crroJrb3oBa-HIzeM KoMIIoHeHToB' cnequ$rarallrln TI{IIon. llpnuepEr rronHbrx cneqnquxaqzfr runoe. o*io-IIreHI4e Ilo'4Tr4rra' ocHoBHbIe csoftcrea. flo4rrznrr r,r csoficreo nryra6e,trnocru. c'lrHble r.I cJIa-6rre noeeAeHqecKr4e 110AT14116r. HacneAoeaHHe cneqrzsuraqzfr .
IlepeveHr,ra6oparopHrrx pa6or ro pa3Aeny:
llcc:re4onauue ua6opa znrep$efrco", o.rra"ruarcqux $yHrcqau 

,'Cryx6 
t4MeH,, ra ,,ClyN6 rara-roroB" - JNDI (Java Naming and Directory Interface);

PasAer 4' (Dopua'nbHbre cnequQurcauuu. Teoperuno-MoAeJrr,Hbre cuequsr{Karluu n Hora-quu A6crpanrHbrx MaruuH (AMH)
o6o6'ienirbre rroAcraHoBKH B AMH. orenrenru Horarlrr[ A6crpaxrnnx Marnuu. Muoxecrseu_Hbie [oAcraHoBKlI I4 KoMrlo3l4tluu alwpaxTubrx MaIILIH. Cpe4crea MoAynrpr43arlzu cnequsu-r<aIIHft e AMH' vro'rHeH[e a6crpar<rnrx MaruaH. KoncrpyupoBaHr.re 6o.n'nux [porpaMMHhrxcrlcreM e B-rexHororl{u.
llepe.reur na6oparopnrrx pa6or ro pa3Aeny:
llccne4onaHue c'ryN6bl yllpaBnet"" tpu*uKrlr4rMrr B paclpeAeJreHHhrx crrcreMax - JTS (JavaTransaction Service) z JTA (Java Transaction ApI)

Par4e,r 5. (DopmanbHbre cnequeurcaquu.
Oparn'teurallu{ cleq[Quraqrzft 

" nornosr\Lrr4 c rlenbro noBTopHoro ficfroJrb3o BaHvrs.Llc,rucre-
HI4e ctreul4 (pur<aqr'rfi' Pe4ynrsI TI4rIoB. floryvenue Hau6o:ree o6rqzx peAyKroB. KoNrnosuq vpr rvr.-
IIOB.

llepeueur :ra6oparopnrrx pa6or [o pa3Aeny:
I'Iccne4oeanue cpeAcrB o6pa6orxa XML-aoryMeHToB c r4crrorrb3oBaHr{eM cuequ6uxaqnfiDOM, SAX z XSLT - Java ApI for XML processing (JAXP)

Par4er 6. ouro.iroruqecKr{e MoreJrrr [prrKJraAHrrx o6'acreft
IlpzueuxeMhle oHroJIorF{ecKI'Ie tolen" (o6:op). flpe4cranneHHe SoplraJrr.r3MoB ontolingua n
MoAenI4 s3blKa CI4HTE3. Klacca$nralll4t rI4IIoB B s3lrKe CI4HTEa nuo o""o"u onpeAeneHr.r,
noHsrufi' oro6paxenue ontolingua B CI4HTE3. Koppe:rxqa s. nolsruir Ha ocgoBe ux nep6a,rr-
Hbrx olpeAeleuufi . I4nrerpaqus oHTororurqecKrrx KoHTeKcroB.
llepeuear ;ra6oparopHsrx pa6or no pa3Aeny:
I4ccneAoeaHl4e cpeAcrB co3AaHI4t aAaIITepoB, rroArepxr{Barorrlnx Aocryrr x zH-Qoplrarl}roHHbrM
cr4creMaM - JZEE Connector Architecture

PasAer 7' rlpoqecc [poeKTl'rpoBaHrrs ceMaHTrrqecKrr rrHTeponepa6enrnrrx uHeopMarlrro'-
HbIX CIICTEM

Accoquaqzir rou$oprraHblx KoMrIoHeHToB. Lrgeur;u$ulia\vfl. o6rqrEx crrrnarypHbrx peAyKToB.
flo.qxol K onpeAeneHilro roBropuo-rrcnonb3yeurrx uyrefi B crpyKrypu* 

"rreq"6"xaqzfi. 
KoH-

crpyt4poBaHue uau6otee o6rqux peAyKToB. llpoqe4ypa nepexoAa or crzrHarypHbrx K naz6onee
o6rqau peAyKTaM. KoucrpyupoBaHr4e KoHKperrr3r,rpForrlnx rr4 froB.
llepeueur na6oparopHrrx pa6or no pa3Aeny:



l{ccne4oeaHae cpeAcre o6ecneqeHrrs. yrurcHHoro nsauruo4eficrBls. o6rexros B paclpeAeneg-
Hbrx crrcreMax - RMI (Remote Method Invocation)

6.1. Bugrl u Qoptru caMocroflTe,rrnofi pa6oru
Can'rocro-sreJrbH€ul pa6ora cryAeHToB BKJrroqaer reKyrrllro u rBopqecKyro rpo6neuuo-

opr{eHrrlpoBaHH}ro caMo crorrenbH}.ro pa6ory (TCp).

Texyulax CPC HanpaBJIeHa aa yr:ry6reHrre kr 3aKpenneHue sHauuia cryAeHTa, pa3Br{TVe
lpaKTI4qeCKI,IX ytvleHl4n t4 BKIIOqaeT:

pa6ory c neKrIHoHHbrM MareprraJroM,
npaKTI{qecKI,IM 3aHrTVtflM C I4CrrOJIb3OBaHr4eM

TIIY, caftr xa@e4pu IrI[C);

olepexarcqylo caMocrotrenbHylo pa6ota; BbITIoJIHeHZe AoMarxHr.rx sa4annfi; r43freHr{e
TeM, BbIHeceHHbrx Ha caMocro.srenbuyro npopa6omy; rroAroroBxy K KoHTponbHofi pa6ore,
oK3aMeHy, BbrrroJrHeHr4 e xypcoeofi pa6omr.

Tnopuecrcaq caMocroflTed'rbHaq pa6ora BKJrroqaer:

rlot4cK, aHaJrLr3) crpyKTypllpoBaHr4e ranSopuaqr{r4 rro reMe Kypconoft pa6orrr.

6.3. KonrpoJrb caMocrosreJrr,Hofi pa6oru

Py6exnufi KoHTponb B BLIAe KoHTponbHrn< pa6or rro reoperv.recrofi u ilpaKTr{qecrofi qa-

crr4, a raKxe Bo BpeMs roHQepeuq-HeAenb no reKyrleft pa6ore B 3aBr4cr4Mocrr4 or npuo6pere-
HHt ycrHbrx r4 rrrrcbMeHHbrx KoMMyHr{KarLrBHbrx xorunerenqzfi .

flo pe:ynrraraM reKylrlero u py6eNHofo KoHTponx Sopuupyercr rolycK cryAeHra K 3K-

3aMeHy. 3rsardeH rlpoBoAl,{rca n ycrHofi $oprrre. Oqenra xypconofi pa6orrr $opvrupyerc . Ha

ocHoBe ananv3a peryntpHocrpr rt cr4creMarr4qHocrr.r pa6omr crylenTa (n cooreercrBr4rr c pefi-
uaHr-n:ranou).

6.4.Yqe6no-MeroAuqecKoe o6ecne.renue caMocrosre,rsnofi pa6orrr cryAeHToB

,{:ra cauocrosrernHoft pa6orbl cryAeHToB r.rcnonrsyrorcf, cereBbre o6pasoaarenbHbre pe-
cypcbl, rlpeAcraBnenHble B rloprane TlIy, na cafire rcaQ. I4|IC, cem Internet u 4pyrze Hayqno-
o6pa:oeareJrbHbre pecypcbr.

7. CPEACTBA TEKyIUEfr I{ ilpOMEXyTOTIHOfr OUEHKI4 KATIECTBA
o c B o E Hwfl xI[crI,InJII,IHbI

OqeHxa KarlecrBa ocBoeHLIt Al'tcqnnnr4Hbr rrpor43BoAvtrcr rro pe3ynbraraM cJreAlrorr{zx

KoHrponrpyrorqnx lr eponpuxrrafi :

noAroroBKy K la6oparopurnr pa6orau,
cereBoro o6pasoeareJrbHofo pecypca (nopra.n

Konrpo"rupyrcrqre Mepoflprrfl Trrfl Pe:ynnrarrr
obyuenun ro
AIICqUIIJIIIHE

lbtnoJtHeHue u sau4uma na6opamopuutx pa6om Pnl - PA4

mecmupo6aHue

SK3AMCH



A.m oqeHrr.I KarIecTBa ocBoeHr,r.tr AklCrIUlnI,IHbI nplr npoBeAeHLIlr KoHTponnpyrcqllx Me-

poupuxlafi rpeAycMorpegbl cneAyrglqlle cpeAcrBa (O6HA oIIeHorIHbx cpeAcTB) :

. KoHTpoJrbHbre Borrpocbr, 3aAaBaeMble rIpI4 BbITIoJIHeHI{LM 3aIqI'ITax na6oparopHblx pa-

6or

flprauepu reM KoHTpoJIbIrbIx BotlpocoB
1. Texno.lrorras MoHtlTopon rpansalcqnfi;
2. Texnolorus MOM (Message-Oriented Middleware);

3. Texuolorprs RPC (Remote Procedure Call);

4. Texriororus CORBA (ulH ORB - Object Request Broker);

5. Texuolonas DCOM (Distributed Common Object Model);

6. Texnolorus DCE (Distributed Computing Environment);
7. Texnonorzs SOAP (Simple Object Access Protocol).

8. P E fr T I4Hf KATIE C T B A O C B OEHVIfl ' AVICI\ IIII JI}IHbI

Ouenxa KarrecrBa ocBoeHr4{ Ar,Icrlr4rrJrr4Hbr B xoAe reKylqeft I4 npoMexyro'{Hoft arrecraIII4I'I

o6yuarorquxcs ocyqecrBJrrerc{ B coorBercrBl,Il4 c <Pyxono4xIrII4MI4 MarepuaJIaMI4 rlo reKyIIIe-

My KoHTponro ycrreBaeMocrr4, rrpoMexyroqnofi n uroronofi arrecralll4l{ cryAeHToB Toucxoro

noJrr4TexHr,rqec1ofo yHr,rBepcrrrera), yrBepxAeHHbIMI,I [pLIKa3oM peKTopa Ns 77lol or

29.11.2011r.

B coornerc rBvtvt c <KzurengapHbrM rrJraHoM pl3yqeHns AHcIIEilnI{HbI)) :

TeKyuas arrecrarl[q (oqenra KaqecrBa ycBoeHll-fl TeoperlrqecKoro Marepraala (oreerrt

Ha Borrpocbr r4 Ap.) u pe3ynbrarbr flpaKTur{ecxoit AetrenbHocru (peueHlle 3aAarl, BrITIoJI-

HeHrre zagannit,perreHr{e npo6.nerra r4 Ap.) npoLr3BoALITct B TerreHl4e ceMecrpa (oqenuna-

ercr B 6wgp1x (uarcraua,rrHo 60 6a,r:ron), K MoMeHTy 3aBepIIreHI,Ifl ceMecrpa cryAeHr

AoJIXeH na6parr He MeHee 33 6annon);

rrpoMe)KyroqHar arrecrarJzrs. (or:aueH, sauer) npoll3BoAlrrct B KoHIIe ceMecrpa (oqeHu-

Baercr s 6alrax (rrlarczrrna.nrno 40 6an:ron), Ha gK3aMeHe (rauere) cryleur AoJIx(eH

ua6parr He MeHee 22 6attor).

tr4roronufi peftrunr rro ArrcqulnrdHe orrpeAeJltlercfl cyMMLIpoBaHHeu 6alloB, rIoJIyqeHHbIX

B xoAe reryrlefi u [poMexyroquofi arrecraqprfi. Maxcuualrnsrft r,rroroeufi pefirzur coorBer-

crByer 100 6a,r:rau.

9. YTIEEHO-METOAUTIECKOE I,I I4HOOPMAUI'IOHHOE
OEECIIEIIEHTIE AIICqU[JII4HbI

a\ Ocuoeaan numepamypa

1. Kupcanoe 3.A. Cupora A.A. O6pa6orxa uuQoplr'taql4l{ B llpocrpaHcrBeHHo-

paclpeAeneHHbrx crrcreMax paAr4oMoHLITopI{Hra: crarllcrl4qecxuit vr nefipocerenofi uoAxo-

.rrbr. - Mocxna: OusNaarrlar ,2012. - 343 c-

2. Contrzn M.A. z Ap. HaeuraUr4oHHo-TeJreKoMMyHLIKaUI4oHHbIe cplcreMhl MoHI'ITopI4Hra I{

ylpaBneHrrs rpyAHoAocryrrHbrMrr o6senrauu u l,lo6ra:rrrrblMl{ rpy[[aMI'I. - Toncr: I'Isl-so

HTJI, 2013. -2ll c.

3. CnucryHon A.H. llocrpoeHr.e pacrpeAeneHHblx rlpofpaMMHblx cl4creM na Java: yue6uoe

noco6r.re. - Mocrea: BI4HOM. Ila6oparopnx3nanuit,2AlI. -279 c'

6) fononn umerbwun rumeg umYP a

1. Aefirel X.M., ,{efire:r rI.AN., gooHec A.P. OnepaqvoHHble clrcreMbl. PacupegeneHHble cu-

creMhr. cern. 6esonacHocrb. - M.: OOO Eunolr-llpecc,2006. -704 c.



2' A'lercaH4pon {'B' I'Iucr:pyuenraJrbHbre cpeAcrBa zn$opuaqr4oHHoro MeHeAXMeHTa.cASE-rexHonorIrlr u pacnpeAeJleHrrhre ,rrqopruq"oirur" crrcreMbr: yve6Hoe noco6'e. _Mocrna: Ouuascu r4 crarr.rcrnxa,20lt. _)Zi 
".3' Tpoouuon B'B' I4n$opMaIIkIoHHhIe rexHoJrofrzr.r: yue6Hzx. - Mocrna: Iopartr, 2011. - 625

4' Xaparon B'f' zHrerprlpoBaHH're cvcreMbr yrrpaBneHur rex'oJron4qecKr4Mrr [po{eccaMr,r:yue6Hoe roco6ze. _ ClI6: llpo$eccnx ,2013._ 655 c.
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1 O. MATEPI4AJI'HO-TEXHI,IqECKOE OEECNEqEHI4E AI,ICqUIJII4H'IJla6oparopurte pa6orbi BbIrIoJIHtIorcr B KoMrrbrorepHhx KJraccax, ocHarrleHHbrx 16-roKoMnbrorepaMrrHa 6ase npoqeccopoB Intel Core 2Duo.
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Anrop - AorIeHr raS. tr{n$opMarr.rKr4

Eorurus llropt Alercaugponnu

PeuenseHr - AorIeHr ra0. lIHSopMarr4KH r,r

Pefi sruH Barepufi l4zpauteyuu

v rrpoeKTrrpoBaJ{}r.f, cr4cTeM

rrpoeKTI,rpoBaHAS CI4 CTeM

KonrusrorepHrrfi KJraccbr

(Yn. Conercxaa,S4/3,

Ay4. 408a,4086-I4K)

Kounrrcreprr pen

MoHnropbr LCD 17" Acer (16 urr.)

Ceresofi KoMMyrarop CNet 16 ports


