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Bnp OBAA?fiEHHfl TEXHOIOnH
4r4 C TAHUrH HO f O HABrrAHHfl y HABT TLI bHhli4 np 0 UE C

Banepirt Ceuene4r, neputnfr npopeKrop )epxia-
cbKoro nauionanaHoro yniaepcurery paaioenexr-
pouixn, AoKrop rexniqnnx HayK, npo$ecop
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Bixtop KaW, aupenop Qenrpy rexnonorifi AncraH-
uifi noro HaBqaHHe Xapxiecaxoro nauionanutoto WF
Bepcurery pagioenemponixu, Ketr4tl4zr rextiinnx
HayK, AOUeHT

Oner lapynin, Ao1efr Xapxiacaxolo na4ionutano-
ro yniaepcnrery pagioenercrpouixn, KznALtAar r€X-
HtlHnX HayK

CyvacHi iH(popMagifiuo-xonryHixagifiHi rexHolorii sMiHrortrb rrrLsx Ao 3a-
cBoeHHfl alraicry ocnirn, a.,re He Moxryrb ganainurn cav npogec orpr{MaHH.s ocsi-
ru. HuHi y cycni,\ucrei qirxo oKpec,rrcerbcq nepexi4 Ao graeo, pieHouauinrnx
intepner-pecypcin ra iHruux eieKTpoHHHx gaco6is HaB.r.u:mr, a ge sHMarae siA
cryAeHra (ra nrarvragava) HoBHx siltiHn Bqnrlrcs (ra nwrnl), auxopucroByroqyr
Hosirui rexHorrorii.



BnpOaag,xeHHc TexHgngrifi AuCraxr{ifi nOrO HaBqaHHf, y HaBqanbHufi npOqeC

{y*a BiuK trBr{M Ta siAnosiaa bHnM 3aBAaHHsM A;ts Koxffioro 3 BHKia.4,aqlB

cra€ crBopeHHs sKicHI,Ix cyqacHux iutpopvagifilro-ocsirHix pecypcin'

3 or1s4y Ha Brr HB raKux pecypcin Ha sricru inqopuagifino-ocsiTHboro

cepe4oBr.rrya i HaBqa bHoro npogecy BHHHKae norpe6a y 3acrocyBaruri npnHgH-

ny yuinepcaarHocri. U.fi npuHgr{n nolrflrae n poepo6gi raxux rexnoaorirlHHx

npogecin crBopeHH.fl, a6epiraHun fi BI,rKopHcritHHs iupopvagifiso-ocnirHix pe-

.ypC", qxi He sa efi(aTn siA ix auicry. forrosHa iAes npuHgury no1snae y Bi-

ao*p.r.,.eHni srdicry uarepiaay ni4 tpoprvru fioro noAaHHs. Caue LrexaHisl'l Bl4o-

KpeM eHHr Aae sMory pospo6Huny iHtpop^laagifiHo-ocgirHix pecypcin cKongeHr'

plaarr{cs Ha crpyKrypynaHui uarepiaay Ha cM}IcIoBoMy pinni, He Burpaqaroqn

qacy Ha pyrHH"v po-Otty, noB'fl3aHy 3 fioro rpaQiunuM noAaHH.sM. Cpopvona-

Ha aBTopoM crpyKTypa uarepia,,ry Ha cMlIcIoBoMy pinui Aae Moxlltusictl reHe-

pyBarn piani tpopull noAaHHr AoKyMeHTa aBroMaruqHo. HanpurcrrAL, 3 oAHoro

AoKyMeHra, crpyKTypoBaHoro Ha cMucloBorry pinni, aBToMarI{qHi ttoHseprop}r

Mox(yrb crBopHrl{ noAaHHfl AoKyMeHta s rtf, doc, html i pdf QopMarax. [e
osHaqae, 1go ni4rorosra AoKyMeHTa y 6asonouy tpopuari, sacHoBaHoMy Ha

cMHcloBorvry crpyKTypyaanui, Ao3Bol.fle HaAarri oAeptryBatx pisui riHgeni eIeK-

rponni ra ApyKonani popMI'I noAaHHfl 4oKWeHra.
Cncrenaa poapo6rn iuqoprvragifino-ocsifirix pecypcin vae no6yAyBarucs ra-

KuM rrnHou, 19o6, no-nepue, lerKo nao4epHisyBaruc.s 3 po3BllTrona iutpopMaglfi-

HHX rexHO,,rOrifi; ro-Apyrc, uinerrroBaTu po3xoA2l(eHHs n pinni niAroros.rresocri

poepo6Huris iHrpopuagifillo-ocsirHix pecypcin, aa6eaneYytotrn npufinarHy rnicrr
poapo6.neHlrx pecypcin HasiTb y BHnaAKy HlulbKoi ttounereHTHocri aatopin y

ra.,ryai iHpopuagifiHux rexHolorifi; no-rpere, crpyKrypa inQopuagifiHo-ocsirHix

pecypcin wrae ga6esneqyBaru ruuponi Moxu\I{Bocri Aag aBToMarurrHoi o6po6ru,

"outlo.V 
ineopuagii, naniragli. HassHicrb craHAaprin no6yAoau ra onncy iH-

tpoprraagrfiHo-ocsirnix pecypcin e Hafisaxtlrusilrrutvl qHHHHKoM ga6egneqeHHs

gilicrocri iHtpopuagifiuo - ocsirHroro cepeAoBl{Iga.

Kongengia ni4xpuru:r craHAapris Aonol{arae y3ro/.ll.Tu ABI cynepeqluBr Bu-

Morn: rexsoloriuni pirteHu.s He nosunHi npI{BoAI{TI{ Ao rBopqnx o6uexeun y

npogeci poapo6nu iHtpopnaagifino-ocsitHix pecypcin, d 3 inruoro 6ory, noK^u-

xaui ga6esneqnrn cucreMaru.rHicro iHpopuagifiHo-ocsirHuoro cepeAoBul$d, Ao-

crarHro Ftts EocflrHeHH.r ii girricuocri fi e(penrunuoro tpyHttgiouynanna. Caue

BrrKopgcraHHfl craHAapris Ao.3solr.rrb yHuKHyrH xropcrttoi geurparriaagii, aafiao-

ro pery roBaHH.s Mexanis ain s6opy fi nourupeHns iutpopvagifiHo-ocnitHix pe-

cypcin npH oAHoqacHoMy sa6esne.resni e4nocd intpopvagifiHo-ocsirHuoro cepe-

AOBr{Iga.
€ iepapxix ni4rpnrrlrx craH4aprin. Cran4aprllt BI,IcoKoro pinux Ao3Bo.,rqlorb

sa 1nrgTlr g fl po6orn 3 pecypca,vn ruupoKufi cnenrp cyqacHux iHtpopvagifiunx

rexso.,rorifi. Cran4apru Humqoro pinna Bn3Haqaloru tofi uiHiuarrnHufi pineHn

y3roAx{eHocri, 6es sKoro iHqopMagifiHo-ocsirHe cepeAoBulge nepecrae iclryna-

Tlr .sK eAHHe giae. f,orpnnryroqlrcb craHAapris sucororo pinus, MoNtHa rapaH-

TyBarr{ MaKcHMa bHe po3rrrupeHHs cQep 3acrocyBaHHt iHtpopvagifiHoro pecypcy

ft uoxransicrn sa freHH n Eir- po6oru s HHM goeHiruHix inQopraagifinux cep-

sicis. CraH4apru Hnlrqoro pinHa Aocrynui nafiruupruoMy Kolry yvacHnriB npo-

gecy i Aosso;t*orb npu gborvry ga6egneql,ITlr Henepepnuicrb ra rexHoloriqnicru

ilOlpr"gifino-ocsirHroro cepeaoBr{rga, a raKox o6raiH pecypcaMu. Biarpuri
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42 Banepifi Cenaenequ, Binop Kayx, Oner Aepyxix

craH4aprn e ocHoBoro A s BsaeMoAii viln piauuivrn iHtpopraagifiHuuu cHcreMarvn

ni4rpuunu HaRqaibHoro npogecy, ga6egneqyrorb Hesa,rex(Hictn intpopuagifiHo-
ocsirHix pecypcin siA KoHKperHHx cucreM. flpurvra4oru ni4tpr{Toro craH4apry
e MoBa HTML, ryo uafixe o4HaKono cnpnfiMaerbcs pianouauiruuura cucreMa-
MH pianux aupo6Huxin. HTML e rierc ocHoBoro, rso roeAHye "gcecsirHro

naByrnHy" B e4uHufi upocrip o6uiny inQopvagierc. HuHi XML (Extensible
Marhup Languages 

- 
posrxuproBaHa MoBa poavirxn) craaa craHAaproM A q

o6viny Mera4aHrlMu ra crpyKrypoBaHoro iHtpop*ragiero y cucreui. Bona AosBo-
a.se si4oKpeMr.Iru cyrHicrn AoKyMeHra, fiono irorivny crpyKTypy ni4 rpaqiqsoro
noAaHHq AoKyMeHra, fioro gosHiruHuoro Bnr,tflAy, nepeHecrn Ha cuHTaKcr.rHufi
pinenn cMHcIoBy crpyKrypy aoxyl4enTa.

B iHqopuagifiunx (noran'rcrepnux) MepelKax uexauig,n o6rvriny iHqoprvragifi-
HHMu pecypcaMu 6aayerbcs Ha igei naxeryBaHHr inEopnaagii. Tanoar gr i4en
npagrce npn opraHiaagii iHtpopnaagifiHo-ocsirHboro cepe4oBurga. Bona e rexHo-
loriqHoro, Ao€ 3Mory KoMnaKrno s6epirarr{ intpopnaagirc ra etpermnHo ii o6po6-
AtrH. flaxerysaHHr iHtpoprraagii oeHa.rae poa6umx iHtpopnaagii Ha He3alexsi
nao4yai g .IirKur{H npaBHlaMH Bsaenaoaii uix< suvu fi ,laoxausicrrc 6araropaao-
Boro BHKopHcraHHs MoAy,rs u pisHux KoHTeKcrax; naKeryBilHHr 6asyerucfl Ha

o6'enr-opieuronauonry ni4xoat (OO[I). tlomlnq naKera ersigaleHrHe noHflr-
rqM K ac, pecypc, aaHypeHnfi y nourperunfi roHrencr, i noBog,r{Tbcs rK
o6'erct.

Ilonqrrs i nongengix nanua^bHoro o6'exra (leaming oS:ject) ynifiurro s o6ir
B 1992 pogi 3aBAtKH Befiny XogxnHcy. MoA,ear HaB4(MbHo?o o6'exma
(HO) 6aayemcr Ha nocryaari, rso MH MorKeMo crBoproBarrir Hesartertsi nareru
ocsirHuoro KoHTenry, nni Moirqmb 6yrrt BuKopucrani s HErBrr:lIbHnx gia.ax. Kou-
gengia HO nepeg6aqae, ryo gi naKerr{ c:lMoAocrarni fi }ricrqru y co6i nclo
Heo6xi4Hy iHtpopuagirc, xo.r i 4onycrarorb sB'q3oK ig gosniurninan o6'enrauu.
HO aa6eauevye ocHoBy Ms raexanigMis o6viny iHqopMagifiuo-ocsirHix pe-
cypcin n iutpoprvragifino-ocnitunolry cepe4oBurgi. HanqalrHnfi o6'exr npu3Ha-
qeHHfi A s KoHcrpyroBaHH.s Ha ix ocHosi uonnx, 6irrrru cKiaAHHx iHtpopuagifiuo-
ocsirHix pecypcin.

Y Hasqa bHoMy npogeci BlrKopncroByerbcr rroHsrrs Halqanbnufi no4gtta
(HM), sKe naafixre nosHicrro roroxHe nonrrrro HirBqalbHoro o6'erra. nlg
HM poayuirotn lori.rHo 3aBeprrreHy oAuHugro intpopraagii, rgo e HaBrra bHr,rM

uatepiaaou 3 KoHKperHoro poa4irry a6o graicrosoro Mo4yi.s. f,enoranoangir
HaBq€I.ltbHoro Marepiarry na HM npoBoAnTbcs aBTopaMH 3 ypaxyBaHHrM Mero-

AIttrHHx i rexso.rtoriqnux BIltMor roro iHtpopvagifiuo-ocsirHroro cepe4oBurya, y
flKoilry HM 6yae tpyHxgionyBarn. HM naae 6yrn aBToHoMHHM y rexHi.rHoMy i
cMr.rcioBoMy acrreKra:r i po3pixoBaHHM Ha Molr(J\Hse 6araropa3oBe 3acTocyBaHHs

n piaunx HaBqalbHr4x wrcpn,,risax. t{uru 6huure eieKTpouHr{x HaBqaibHr{x Ma-

repiarin (EHK) uicruru oKpeMux HM, rnna 6i.itrure Mom Hsocrefi 3 KepyBaH-

Hln gHM EHK y cepeAonugi i rnu npocrirue 6ya" nupiueue 3aBAaHHs nepe-
KoMnoHyBaHHs HM s EHK ni4 peaarHi norpe6n ropncrynavin.

fl,rrx nopeKTHoro o6'eAnaHH.s oKpeMux HM s EHK Heo6xi.q,Ha Ha.ssHicrn
ynipironaHoro onucy crpyKrypu HM - laauipecry, rgo BKlrovae uera4ani,
neo6xiani iHtpopnaagifiHo-ocsirHboMy cepeAoBr{rgy. O6os'qgKosicrb HirqBHocri s



BnpOaapxeHHe Tex69norifi Ar,1Cranqifi norO HaBqaHHR y HaBqanbHrfi npOqeC 4)

HM MaHieecry fi ueraAaHlrx s5nuoBlroe Bl,tKopucraHnfl :raixrHapoAHoro cr€lH-

Aapry, rgo Hafi6i.nnru roBHo saAosoi\nHs€ Harlri sHMorH, - SCORM.

Pogr.ngseuo BIlBHarreHH.g cHcreMH ynpan rinru HaBqa bHI'IM KoHTeHToM

(Leaming Content Management System - LCMS). LCMS - ge uporpaM-

"o-"rr"p"i.ufi 
xounleKc, cnpsMoB anuia Ha crBopeHHt' a6epiraHuR, o6'egHaHHs

ra AocrsBKy Kopr{cryaaueni nepcoH.IligosaHux iHEop,vagjfino-ocsirHix pecypcin

y tpoprvri HaBq:r bHnx o6'erds. fo^osHe 3aBAaHHt LCMS ge crBopeHHs

notpio"oro iHrpopnaagifiHo-ocsirHnoro pecypcy 3a BIlBHaqeHnfi qac AAt saAoBo-

n.""" norpe6 oKpeMlrx cryAenris a6o rpyn. Ilepur sixr 6egnocepeArlbo poapo6-

Jtqrn eleKTpoHHHfi Hasqa'nurnfi Kypc i aaaurYBarl{ fioro 4aa piaHux rpyr Ko-

pucryBaqis, AugafiHepl{ crBoplorcrr ua6aoH crpyKTypu Heo6xiAHoro pecypcy fi

""A*o fioro scilt poapo6nuKaM B oprauiaagii. [e - 
BHK loqae Ay6arcuanHr

3yc',.b anropin i AossoLfle uIBuAKo crBopIoBaTH HO a6o no€g,HyBaTH B2Ke

crnopeHi HaBqa,rbHi o6'erru y uoni Kypc' (nan.laanui 4r'rcgllnrriuu).

PigHi LCMS Mot6yrb MarH Aeqrd yuixarrnHi oco6rrHsocd fi tPysngri' a^e

ocuoeHi KoMnoHesrn LCMS rani.

7. Incmp1tileum olmopa, rgo AosBolse QopMyBarI{ iHqopuagifino-ocsirHi

pecypcu r s, wrcraugifiuoro HaBqaHHq, crBoplorcqu nosi a6o BI{KopHcroByIotIH

Ha.ssHi HaBqa.ltbHi o6'ertu.
2. 3aco6u Aocma1Ku inQopuayifrno-ocaimnix pecgpcie 3 ypil(yBaHH.sM

repcoHalibHux AaHr{x cry4eHTa, pesy braris nouepeAHix rectis raf a6o gannris

KopHcryBaqis.'). 
[Iiacucmeila gnpaeninHfl HalqartbHuntt o6'ercmorilt, B nnifi y cBolo'rep-

ry 6aaonrEun tPYnxgiavru e:' 
1) ynp"r^i""" nepcix*r, HO (%rsion Control S_,_slem);

2) arperagis eIeKrpoHHHx HaBrril bHux r<ypcis s HO;
3) s6ip ta arraaia iuQopuagii ia rpoxo4lr(eHHs EHK cry.q,eHraMu'

4. Iliacucmeno alninicmpamopa s Qgnrcginuu:
1) ynpanrriHHq peecrpagifiHuun sanr{c€rMu antopin/ropncrynaqis;

2) apxinyaaHHt ra sia6yaoBl'l ct{creMu.

5. Penosumopiit Ho1qanbuux o6'ercmie a6o geutparriaonatra 6asa AaHnx A q

a6epexceuux ra KepyBaHHfl iHrpopuagifino-ocsirHiull pecypcaMl{' .sni Mo?l(yrb

Aocr:rB^r rtrc. sa AonoMororc piauu* gico6is (eaentpoH'a Mepexa, CD-ROM,

*f;t"ilt"ililf ttrt]BroMar'3ogaHifi 
cucrevi pospo6nu iHeopMagifi 59 

- oceir -

ri";;Cin (r. sr,. a1mopcaxuit incmpguenm) 6irrru AoK^aaHirue. [efi fI3
Br.rKopHcroByerbcs A s crBopeHns HaBqa bHllx o6'entis g l{erorc ix 6araropa-

soBoro 3acrocyBaHns. HO Marorb 6yrn 4ocrynui B peno3Hropii. I-lporparannfi

KoMnIeKc aBToMarg3ye poapo6ny HO, Hagaroqg aBTopaM ura6.nonu ta apxinHi

3pilsKlt, lgo vricrrtn ocHosHi rIpI{HgHnu AnsafrHy Ta crpyKTypn HaBqa bHoro

o-6'a^tu. BunopucToBylotru gi ua6rronu, alBropH MolKyrb poapo6,'raru Kypcu'

3acrocoByrorr' Haq"Hi o6'e^"" " 
penoauropi.a, crBoploro'rn Hosi o6'enru a6o

BlrKopr{croByrorrn nona6iHagiro 3 HoBux i crapnx o6'eKtis. Anropaun Mo}r$/Tb

6yru ra,rryseei eKcneprll , 4llzaitrtepll HaBqa bHlitx Itypcin, rnopgt-inqopuagifiuo-

ocsirHix pecypcin, ai4epu cnisrosaprncrB npanrunin ra iu. U.fi iucrpynaenr

TaKo?r( Mor6e 6yru BgKopr{crasufi .q1fl ruBl{anoi nonnepragii HitsBHI'Ix 6i6rriorex
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44 Banepifi Ceuenequ, Binop Kayr, Oner Aepyxin

ocsirHix pecypcin pianoi QopMH y norpi6Hy .4,'rs opraHiaagii npogecy AHcr:lH-
gifiuoro H:rBqaHH.s.

Ha ocnoni rougengii HO siA,nosisHo Ao craHAapry SCORM 2004 y Ueu-
rpi rexuo.norifi 4Hcrangifinoro HaBqaHHr (UTAH) XapxincbKoro HagroHa b-
Horo yHinepcurery Pa/tioe,terrponinu poapo6aeHo yHinepca^bHy MoAe,1b HM.
3a ocHony 6yao Bsqro sr{ictosufi nao4ylr qx Hafi6i.,ruu siAnosi4Hr.rfi MeroAHq-
HHM Ta AI{4aKTuqHHM HanpagrcBaHnrM, H.rrBHuM y raayai nuryoi ocsiru. Kox-
nvia HM Mo2Ke MarH cBoro aoriry ra cxeMy iHrepaxrusHocri. Crpynrypni
eleMeHTH HM Marorb posrarrroByBarnc.s s raKifi noc.,riAosuocri:

1. Merainqopuagix, ruicruru inQopuagirc crocoBHo aaropin i s acHe HM
(o4unn.*rnfi eleuenr, o6oe'ssrosufi Ars 3anonHennr):

1) anropu: npisnurge, iu'R, no 6amnoai, nocaAa, 3BaHH.s, r<arpegpa (niapoa-
Ah), HaBqalbHufi saK,raa, e-mail;

2) inpopuagia npo HM: H.utBa, auoragia, K.,rroqoei c^oBa, pin crBopeH-
ru, i4eHrutpinarop, nepcin Mo4y,r, MoBa oeopuaeHnfl, suxiAHufi eopMar no-
AaHHs.

2. Inqop*ragifiuufi 6aox:
1) ncryn Bcryn Ao HaBqalbHoro naarepiaay (oA,Huu.rur,rfi eleMeHT, He

o6os's3xosufi AJ\.s 3anonHenHx) ;

2) reopia reoperuqnnfi naarepiaa (ranoxrununfi eleMeHT, o6os's3rosufi
A s 3anouHeHHa);

3) npart npl.rK aAH, 3aBAaHHs fi aa6oparopHi po6orn (nauoxunnufi
eleMeHT, o6og'sgrcosufi a .s saloaHeuna).

4) nucuonnn (niacytott) 3aK rorrHa qacrnHa (o4znu.urufi eIeMeHT, He

o6os'sgrcosnfi A/\q 3anonHeuHn).
3. E.nor KoHTpo,rrc 3HaHb (recrn) (ruHoxr.nrnufi erreuenr, o6os'.ssKosr,rfi pra

3anoBHeHHr). Moxe 6yru rpbox suAis - carroKoHTpolb, noroqunfi rosrpo;rb,
ni4cyrvmosufi KoHrpo,rb.

4. Error< neperriny noculaHb (rrireparypa) (rvrHoxuuHnfi eleMeHr, o6os'.s3rosufi
A t sanonHeuHa) - nocn,raHHq Ha.,rireparypHi 4xeperra fi AoAarKoBi naarepia-
,ru. BunoplrcraHa aireparypa, o6oa's3Kosa aireparypa, AoAarKoBa rrireparypa,
pecypcn. Intpopuagir saHocr{rbcn ari4no g {CTV |OCT 7 1 2006.

5. CaosHHK repMiHin (r,,rocapifi) (naHoxrruuufi eaeu."t, o-6o-"'.flsrosnfi A s
3arroBHeHHr) - cnucoK BrlKopucraHr,lx repnaiuin.

{,rra pea,,riaagii HM 6yao o6paHo nporpaMne ga6egneqeHHr rounaHii DELFI
Software cncreMa poapo6ru eleKTpoHHHx HaBqalbHr.rx uarepiaais Lersus.
Bona e o4Hierc is aapiautis pea,,riaagii Bnrgepo3r sr{/roro "aaropcrroro isc-
TpWeHTy". Cucre*ra Lersus 3ar,oBoibuse yci 6asoni sulaorn r[oao "anropcrro-
ro iHcrpyueury" i 4oanoaxe si4Hocurn ii 40 K acy aBToMarH3oBaHHx cncreM
poapo6xn intpopraagifiHo-ocsirHix pecypcin.

OcHosHuM nplrHglrnov giei clrcreMn e pospo6na HM Ha ocHoBi ga3Aaleriar
3aAaHoro ura6rrony. Y panaKix nporpaMHoro aaco6y Lersus gavicrr noHflTTt
"tua6log" auxopucroByerbc.g noHtrtTc "Mo4erb". MoA,e.ltb 3a+q,ae AnAaKTHrrHy
crpyKrypy, crn^b i popvar oeopM^eHnq HM u EHK. Bona naicruru:

BHMOTH .q,O ,rOriquOi Crpynlypr HM;
onuc posairrin i naparpaQin ra isuux crpyKrypHnx KoMnouenrin;
ornc npaBn,r BsaeMoAii ra neperBopeHnr KoMnoHeHds HM;
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Ay lB;

onuc ycix norpi6Hux nnxi4Hllx Eopuarin HM;
HacrporoBaHns EyHngifi pe4aKropa.

Moaear Ao3Bolfle:
ga6egne.rnru AHAaKTHqHy i crpyrrypny giaicuicru H.tBrr.rlbHnx Mo-

BLtilHaqHrH QyuKgioHaarHi fi niayarrnni pirueHHr A .fl pisuux HM;
o6uparu suxiAunfi tpopraar HilBrrut,ltbunx Marepiaais, neo6xiAHuia y KoH-

nperHnfi MoMeHr;

cMiHrcsatn lorivuy crpyKrypy, prrsai4n i qopvar gHxiAHHx noAaHr HM,
He sviHrororru B)r{e icHyrovoro HaBqalbHono uarepiaay.

Kpira roro ua au6ip giei cucreMu Bn.,tHHy,rH raxi ii sr\acrHsocri:
7. Aemonounicma. Lersus norpe6ye A)a csoei po6oru riarnu onepagifiuy

cncreMy Windiws XP.
2. MoaAttuna Qgnrcgionattanicma. lle 4arro 3Mory crBopuru orpeuufi pe-

AaKrop HaBqa.,rbHHx MoAy.Ais. BiH npagrce ia nHyrpiumiu QopMaroM AaHHx, rgo
nosHicrlo ni4tnoprorcrn ,roriqHy crpyKTypy HM, a,,re He Ao3Bo,,rse BnllrBaru Ha

rpatpivne noAaHH.s HM 6ianru Hix suxopr{croByerbc.fl B "aKa4evivuovy crr.rrri".
Taxoxc a giei nepcii cHcreMH Lersus BHAa^eHo Morr.itzsicrb eKcnopry HM v
.sosHirxHi popvaru noAaHH.s.

3. IlitmpuilKa Qopnamg DOC Microsoft Word 2003. lJe Aoanoage iM-
nopryBaru o6'ennr Microsoft Word, rari .sK reKcr, rpaeixa rorgo. U. y cBoro
.repry npHcKoprce pospo6ny HM, roMy rgo 6araro iHtpopvagifiuux pecypcin
apo6leHo s Microsoft 'Word.

CDaxingnuu [Tl,H XHyPE pasona 3i cnispo6iruunauu DELFI Software
6y.,ra poapo6reHa MoAear, NURE aag cucreMn Lersus. MoAear NURE rpyn-
ryerbc.E na onuci crpyKTypu fi suMor Ao HM.

V naoAerri aatpixcosaHi suxi4Hi tpopuam naarepia,,rin, .ani sacrocoByrorbc.s B

XHYPE:
SCORM - A,r.s BnpoBaAr(eHHs EHK y cucreMr{ ynpanainHn H.rBqa-

^bHHM 
npogecoM (uanpurvraa, LMS Moodle);
HTML - A s 3arrncy EHK sa CD;
PDF 

- A n Apyr(oBaHux Bepcifi HM;
QTI A/\.s nepeAa.ri recris y cucreMy ronan'rorepHoro recryBaHH.fl

(Hanprarora',, E a s.ltacHoi cHcreMH KoMn'rorepHoro recryBaHHa OpenTest).
V uogerrr 6yao BrlpoBa.qlreso niarxa napiaHris gara,,ruHoyniBepcr.TercbKoro

auaafiHy eleKTpoHHoro HaBqalbHoro Marepiarry A/\.fl Kox{Horo g suxiAHl,lx rpop-
Maris (SCORM, HTML, pDF). Ha puc. 7 ra 2 npeAcraBaeHi Asa 3 HHx.

Ha ocnosi yuinepcarrnnoi voAe.,ri HaBqa bHoro MoAy .fl, pea.liaoBaHoro s f]3
Lersus, y XHYPE pospo6rreua ra BnpoBa4xreHa rexHolorin crnopeHH.e iHQop-
uagifiuo-ocsirHix pecypcia. BoHa 3acHoBaHa Ha rpbox 6agosux rrpuHgunax:

. BunopncraHHs rna6aony AoKyMeHTa, y .sKoMy naicrsrncs: BHMoTH Ao
crpyKrypn AoKWeHra, onnc eaeueHriB, r$o BxoA.flTb y aorpaeHr, a rarox ix
iepapxix i npaau,,ra naaenao4ii.

. BnonpeMieHHl npogecy crBopeHHs, peAaryBaHHr ra a6epiraHH.s iHeopMa-
gifino-ocsirHix pecypcin sia ix BlrKopucraHHr, rgo y cBoro .repry Aae 3Mory He

sa.,rex{arn sia oAuoro Qopvary sHxiAHHx noAaHb.
. IHrerpagia n oAHoMy npo4yrri sciei neo6xiruroi qyHrgioHaanuocri.
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99tu [lpq. fuA h!6pm Cgffi gDc.

{p*-. - q} d B 4 2)n** ;,\,ltoo* @ 13-,+ d-i.imffiOA,g
ft

UtU':'*rgrcn[trftnodJcr\06\cq*d*\c6trt l. htni

Sinor'rianrnntr poano4in

HexaF npoBoAhtbca l1 He3arexHnx annpo6yeaxu, y KoxHoMy 3 cKhx noAii /1 moxe g'iaxrrcn a6o xe s'nBrrtce,
iroaipxicrl noaEn A B KoxHoMy 4ocri4i nocriixa i 4opiexroe P (cze,ta EepHynri).

3aAaMo BnnaA(oBy BsthchHy X - cncro noeB noAii A y fl ennpo'yaaHHix, 3HaqeHHr BhnaAKoBoi eennunan f
moxyru 6yrn - 0, 1. ..., Z .,.BiAnosiAHi iroaipxocri:

P(x = k)= 4p'q"-r
Pn4 pornoAi;ry Anr AaHoi BhnaAKcBoi BarhqhHh Mae BhrrrA:

X n I lc n

Px s npqn-l cIp'q"'' P"

AhcKpcrHE Enna,qKaee B€rhqxHa mae 6lxomloauxni poanolla, iKu{o BoHa npnimae aHaceHHi, ulo aopiaHrcDrb
'rhcny noia noail.r{ E tl Hesat€xHhx arnpo6yearxnx i ai4noei4xi iiroBipHocri, cxi Biexaqatoroce ea Qoprynon .i

Puc. 1. flpurc,rag Alrsafixy nuxignoro rpoprrary EHK - HTML
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Elxonlan uxnrl poanonln

Hexai npoBoAnlca ll peganexxxx ornpo0ysart, y xotorotry 3 rf,rtr nqAin ..1 yone rborrrcn a6o x€
3'Frrxcn. iro8iprlcrb nor8tr .4 a ronrxony pocr{Al nocAlr€ f, Aoplanc, /rtcxeua 6eanrnnl}.

3qqauo esFrylxoey E nnrxy .\" - qrrno nooo noAtl .1 y ll snnpooyao*nr. 3xa€rgn strnantolol
Benrqnlor l noxryru 6ynr - o, l. ..., ,' ...ghnodAfil iro8Frocrl:

P (x = kl = c: p* qn-t' . $.tl

Pnn oo3norlnv Attn AaHoI Bgnaaxo8oi Ben}lqn$r raae BrrtnA:

0 k n

&. .t' nln'-t (ntao-t p"

Ihcrogrna asnanxoea Benfit{xHa ra€ 6lHorlanbxni pot|rqAtr, rrqo oonit nprrirae 3HaqeflHs, tqo
Aopi8rioorb $tcny norg nodi J B /l xeganemux Bxnpocyeannnx t rhnodAld frrostp||ocfl. sd
Bh3Hagaprbct 3a Qopnytoro Seprry'lni.

; iFiiii'iit<t .li .da. !' ll

Puc.2. flpurc,rag grmafiuy nuxiAxoro rpopuary EHK - 
pDF
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Bnpona4x(eHH.s s XHYPE giei rexHo^orii creopenna iHtpopMagu.IHo-ocBlr-

Hix pecypcin 4aao 3Mory orpnMarz rani peaylbraru:
s6ii\nuHru ni,,rrricrb BHKia4auin, qxi Marorb Mo2K Hsicru crBopnBarH

inQopvagifi Ho - ocsirHi pecypor ;

ga6egne.rurr.{ siAnosianicrrr inEopraagifino-ocsirrdx pecypcin BHMoraM,

npnfiHarnw y HarxoMy HilBtril bHovy aax.ta4i;
ni4nurguru 3aralnnufi pineHn gxocri iHtpopvagifilro-ocgirHix pecypcin,

crBoproBaHnx sa gierc rexso.,roriero;
ca6esne.rnru siAnosiAHicrn intpopvagifiHo-ocsirnix pecypcia nrixcrapo4-

HHM CTaHA,apraM;

Aoc.srru cyuicuocri iuEopvagifiHo-ocsirHix pecypcin s H:lflBHHMH cucre-
MaMH ynpanrriuH.fl HaBtril bHHM rrpogecoM;

orpHMarr.r n4oxr-,rusicrb noBTopHoro BHKopHcraHH.fl avicry HM A^.fl crBo-
peHHs HoBoro a6o siAHoBieHH.q icHyrc.roro EHK;

orpuMarr.r npocufi i eQenrnsHufi NaexaHicila siAHoer\eHH.s ra uirpagii
iHrpopuagifiHo-ocsirHix pecypcin E)a, AocflrHeHHs sianosiAuocri HositHivl BHMo-

faM Ta cTaHAapT€M.

Poapo6aeHa rexHorroriq uae raxi nepeBarn:

rrrBlrAKe ra ierKe ocBoeHH.s BHKIaAaqavn giei rexuorrorii;
cnporgeHus ra aBroMaruaagia npogecy crBopeHlrs pecypcia;

sMeHtueHHs cyKynnoi naprocri suxopucraHns giei reruroirorii;
ruBHAKa sMiHa QopMary ra crpyKTypn eKcrloproBaHoro pecypcy;

apyrHi laexaHislrn KoMnoHyBaHH.fl Ta crpyKTypyBaHH.s crBopIoBaHHx Ma-

repiarrin;
ruBr{AKa srvriHa 4nzafiuy scix HasBHHx iuQopvragifiHo-ocsiruix pecypcin

6ea sa,,ryreHHfl aBTopcbKoro KoieKTHBy;

Moxrrrusicru aaanragii TexHolorii Ao Br,rMor 6y4n-xnoro HaBrriI bHoro

3aK^aAy piaHoro pirua aKpe4uragii (nia uxi,,r ao BH3).
3gax€rcw{ Ha re, Igo eKcnepru3a flKocri EHK 

- 
ge cynynHicru Aoc,,ri-

Ax(eHb rpurepiin EHK, nepru 3a Bce seo6xiAno: BH3HaqHrH na6ip rputepiir ra
3uaqeHH.fl, flKr.rx ua6ynarorn gi xprarepii; rpoBecru x.,racuQinagiro npntepiin ra
paHlrupyBaHHs ix sHa.reHb; po3po6urw rrrKaiy ra MeroAuxy ogiHloBaHHs BusHa-
qeHnx npurepiin qKocri.

'1\ /IlvreroA rpoBeAeHH.n eKcrreprn3u e UT{H XHypE cK^aAaerbct 3 raKux
erauis:

1. I-loaaqa aBropov EHK 3a.flBKu Ha eKcnepru3y. CDopva 3a.sBKH ra Heo6-

xiasi AoKyMeHrH 3€r!|HaveHi y npaBr.rlax roA,aHHt AncraHgifisux nypcin ra npo-
BeAeHHs eKCneprH3H.

2. Eran eopnaynaHHq eKcreprHoi rpynn. t{acosi o6veNeHHs Ha tpopuynaHHr
rpyflH 

- 
ge arerBepra qacrnHa qacy, st<ui't sr,rAilserbc.s Ha Becb npogec eKc-

neprn3u. MarcHuarrnHnfi qac npoBeAeHHs eKcreprn3n oAHoro EHK 
- 

1 vi-
cqgb sia N# npufionay 3[rsBKH. Orxe, Ha erarr tpopvrynaHua rpynn Mox(Ha

BHTpaqarH He 6irrnru oAHoro po6ovoro rr4r{H.q. OAHax y pa3i norpe6u y 3oB-

HiurHix eKcneprix qac [poBeAeHHfl eKcneprH3n npoAoBxylorb sa 1 uicxgn, a

vac QopvyBaHHs eKcreprHoi rpynn noAoBlr(yerbcq Ha ABa po6ounx ruxtHi, tgo
onHcaHo y norroxreuni npo npoBeAeHH.s eKcreprH3H 4ncrangifiHr.rx xypcin y
XHypE. Tanox gHM nolox(eHH.sM perlaveHryerbc.s MexaHisM poanoAirry
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noBnoB€uKesn uixr eKcneprHr{Mu rpynaMl,t ra MexaHigvn 3al5rreHnt encnepda

Ao rpyn.
3. Eran auarriay npoAyKTy. flprn aHaaigi Br{KopucroBylorb MeroAI{Ky ogiuro-

BaHHs Br,r3HaqeHux Kpurepiin nrcocri.

4.Eran eKcneprHoro orlrryBaHufl. U.fi eran 3acHoBaHufi Ha nrutopucrauui

Mero4y f,e,,rrpi. f,ar araeHrrreHns qacy npoBeAeHHs eKcnepru3u ri,,rrricru ite-
pa$fi MeroAy f,e,trnpi o6uexeua rpboMa gI{K arvu.

5. Eran crBopeHH.s pe3ylbryroqoro sBrry eKcneprHoro BHcHoBKy a6o

ceprueirara. Y Br{naiq5y nosr,rruBHoro pirueHnfl Bngaerbcs oqigifilrnfi AoKyMeHr
"CeprnqiKar" , nxufi aacni4uye, ryo npoAyKT siAnosiAae scilvt Bl,lMorarv'

HopMilM i craHAapraM, sni aircm y XHVPE. y BHna+q,Ky HerarI,IBHoro piurenru

BHAaerbcg "Encneptuufi BLtcHoBoK", y flxoMy 3:BHaqeHo, nKHM BI'IMoraM, HoP-

naarvr fi craHAapraM He siAnosiAae EHK, a raKollr o6os'qgKoBo stl3Ha'reHi ri
npurepii Rrocri, .sxi He sianosig.tKlrb HopMaM.

flp" crBopeHHi iupoprvragifino-ocsirHix pecypcin saBxt+q,I{ Ayx(e BaTKII{By

po,rb ni4irpae ra6oparopuufi npaKrHKyM. [e Hafisax{.ltusitunfi 6agosufi KoMno-

HeHToM npogecy HaBqaHHfl npu ni4roroagi iHxreuepuux na4pis. Meta npaKTH-

KyMy n ycix BHrraAKix npn6ruraHo o+q,H€rKona. lle AonoMora y sacBoeHHi reope-

Tr,rqHoro rvrarepiary, BlrBqeHni ercnepuMelrr,libHux MeroAur i DreroAig o6po6nn

auvipie. 3peuroro, ge auafioMcrBo s KoHKperHI,IMt! npu aAaMH, ycraHoBK:MH'

e.,reKrpr{rrHuMu cxeMaMn. flp, gbolvry aa6oparopHa po6ora ge He npocro

nieyalrrHe cnocrepex(eHHg 3a ycralroBKolo ra po6ororc npu aArs, a fi axrnsHo

Br{KouyBaua po6ora.
Cuoro4ni s HaB.ra bHoMy upogeci 3acrocoBylorr pisui rexnorrorii npoBeAen-

Ha .,ra6oparopHr{x po6ir. HafinoruupeuiruuMl{ s HI{x e MeroA HarypHoro eKcne-

pHMeHTy fi niprya,,rrHufi ,ra6opatopunfi npaKTHKW.

3a rpalngifinoro Mero4y npoBe4enHx na6oparopHt{x po6ir 
- 

Ha pealbHnx

aa6oparopHux creHA:x - cryAeHT craBHTb eKcnepLIMeHT Ha pea bHoMy o6aag-

uanHi, Mae Mollt Hnicm no6aqntn, "ni4qrt " o6.na{HaHHt; o4epxyBaHi niA 'rac
Br,rKoH:lHru AaHi Malorb Harypil blry QianvHy npupoay. Caia 3Beplryrn yBary Ha

Te, rgo sacrocyBaHHr rpagngifiHoro .,ra6oparopHoro npaKTHKyI\,fy He Mollu\uBe 3a

4rcraugifinoi tpopvrn HaBqaHHtt.

3acrocynaHH.fl nipryaarHoro .ta6oparopHoro npaKrl{KyMy niAxpulo lulsx
A .fl BHKopr{craHHr rexHolorifi ancraHgifiuoro HaBrIaHHt npu ni.uorongi iHxre-

HepHr{x xa4pin, oco6,,unso B yMoBil( gaoqHoi tpoprvru HaBrraHHfl.

HnHi 3acrocyBaHH.s nipryaannoro la6oparopHoro npaKTI{KyMy crat o He-

siA'eMHoro rracrr,rHoro ocBirnnoro rpogecy npu ni4rorongi iHmeuepuux ra4pin.

I-lnrauru poapo6xu fi sacrocyBaHnfl nipryarrrsux ,ra6oparopHl{x po6ir ruupoKo

sucsituolorbct B HayKoBHx crarrxx i uy6rrixagirx.
€ aeniarrra niA:to4tB Ao crBopeHHq sipryarruuux aa6opaTopHnx po6it:
1. Biprya.nuufi ira6oparopnnfi npaKrr.rK)er poapo6anerbcs ia aacrocynaHH.sM

piaHux MoB nporpaMyBaHHr Br{coKoro piaHa (Visual C, Visual Basic, Delphi
rorgo). Ilepenaroro gboro ni4xo4y e MaKcHM.t bHa KoHKpernaagia niugenoro

npo4yKTy rgogo Ar{cgHrriiHra, .Rna BuBqaerbcs. Herau.tBHolo cropoHolo e 6hrrua
rpy4ouicrricrn pospo6nu rporpaMHoro npoAyKTy i "aarputicrb" orpuMaHoro

nporpaMHoro npoAyKTy.
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2. Bipryaarnnfi .,ra6oparopHufi npaKTuKyrra poapo6lserbct ia aactocyBaHHtM

cyqacHux incrpyvreuril bHr{x saco6is (Labview, Demoshield, Stratum rorgo).

lle uafietpexrunHiuufi i nafinepcneKrrirBHiurnfi ni4xiA, sxuin 4ae 3Mory B crnc-
aufi repviu pospo 6vnu KoMrr eKc nipryalbHux .na6oparopHl{x po6it. Onepanaa-
Hicrn poepo6xu o6yvoBlro€rbc.s Ha.ssHicrro Be,rnroi ninrrnocti rorosnx gaco6is

A.,lt"s MoAelIoBilHH.s, inreptpeficuoro ra inQopuagifiHoro HanoBHeHHt.

3 . Bipryarruunfi .,ra6oparo pnnfi npaKrnKry pospo6.rserncs ia aacrocyeaHHsM

MoAe^rorcqru( nporpaM (Electronics 'Workbench, MatLAB, MicrocAp,
Multisim roryo). Cxrraanicrb gboro niaxoay nolsrae y npo6aeMarnqHocri sric-
Horo iHreppeficHoro oQopv,,reunx po6ir i Heo6xianocti soao4inHx cnegiarrboBa-
HUMH MOB:r}!H nporpaMyBatHHs.

3ararrou BHKopHcrilHHs A.,rs ocsiruix gilefi KoMn'rorepHux releKoMynixagifi-
Hux rexHoaorifi BHKllrKaIo inrepec Ao 4ucraHgifisoi tpopun HaBqaHHs, cep.e4

Aocroiucrs sKoi MolKHa Ha3BarH noeAHaHru etpexrusHocri oco6ucricuo opieH-
rosaHoi uog,eai HaBqaHHs 3 Morc.Aueicrrc orpuMaHHr ocsitn HesalerKHo sia
uicgesHaxo4lneHHs rono, xro HaBqaerbcfl, ia 6es ni4puny siA fioro ocHosHoi

npoqecifiHoi aiqarnocri.
CuoroaHi s Haurifi rcpaini 6arato ocsirnix sar.AaAis, Rrd BlrKopucroBylorb

4rncraHgifini rexsoaorii HaBrraHHs. [e csiA.ruru npo rrrBHAKe spocrauHs nowrry
Ha ocsiTHi nocayrn, rgo Hagarorbc.s 3aK;taAaMu wrcraHgifinoro HaBqaHHfl.

flpore asa.nig cnegia,,ruHocrefi,.cKi rvtorKHa oAepx(aru B MerKEu( gucraugifiuo-
ro HaBqaHH.s, noKa3ye, rgo ge nepeBa2KHo cnegia.,rruocri ryuauitapHoro gllK.lty.

Y snK a.q,auui npupo4Hnqux 4ncgmrriH Ancr:lHgifinnnau MeroAavu Moxg/Tb BH-
t' : aatpixcoaard) rari npo6.rrenau, 3 sKHMr,r He cruKalorbct nia, vacHHKHyrr{ U BXiC

ss61aA&HHs ryMaHirapunx plcgnn,rin. OcHosHa npo6rreua nolrsrae y ni4uiu-
Hocri cnoco6is noAaHHs iupopvagii, .sni nepeBarrarorb y cucreMi npupo4uuqoi
ra ryMaHirapHoi ocsirn.

BianogiAno Ao oaHiei 3 icuyrovlrx roHgengifi, iuqopuagin cnpufinaaerbc.s

;rro4uHoro, npoxo.qtqu raKi erann: cencopHo-MoropHtrfi, currno.,rnnufi, aori.rHl.rfi

i ,rinrsicru.*unfi. Ha nepruoMy erani sia6yBaerbcs rryrreBe cupnfiHnrrn inQop-
naagii, Ha ApyroMy - 

ii nepernopeHnfl n o6paen, Ha rperboMy 
- 

iI ocMuc,reH-

Hs' Ha qeTBepTOIvry 
- 

tpirCynaHH1 y ceiAolvtocri 'repea "c1oBo-o6pu".
V guK a4auHi ryrraauirapuux Arrcgurufu, Rn npaBr.rJ\o, HaBrIa bHa iHqopnaagin

no.q,aerbcs luure Ha leKcurrHoMy pinHi (s 4eaxnMlr eIeMeHTaMH cnMBo.lrbHoro

erany). flpo6rreua Ar{craHgifiHoi nepe4aui raxoi iHqopuagii He e HaAro cK^aA-

HHM 3:lBAaHluM. Y snx.,\aAaHHi x( npHpoAHHrIHx Ar{cgun.ltiH gas}n4u HassHufi

ceHcopHo-rvroropnnfi eran. Be.r,uxy po.,rb y gboMy ni4irparorr aa6oparopHi npaK-
THKyMH fi Hasqalnni encnepHMeHTH.

Has.ralrHufi encuepuMeHT e oAHHM g Hafisa?fi lrsirunx MeroAis HiIBrIaHHfl,

4rrepe.ltoM sHaHb i gaco6oM HaoqHocri o4HoqacHo. BiH uoxe BHKopHcroByBa-
Tucfl..sK Bcryrr ao riei 'rH iHuroi TeMH Kypcy (rraomnagia), 

"* iarocrpagir 4o
norcHeHH.s HoBoro uarepiarry (cnpnfiHrrrs fi ocnauc.,reuur), cK noBTopeunn a6o
y3araJ\bHeHHs npofiaenoro (iurepiopuaagir) a6o.sK KoHTpoIb orpl{MaHux sH.rHb,

ynaiun, HaRHrroK, ro6ro Ha gcix eranix npogecy H€IBrraHHg.

MeroAnqHo rpaMorHo opraHisosaHufi eKcnepr{MeHr cnp}ue i popuyBaHHro

npaKTnrrHux yuiun, i axruniaagii TeoperuqHr{x 3HaHb, orpHMaHHx paHiue. f,o
npogecy HaBqaHHr AolyqarcTbcq piaHi KaHa.ltH cnpnfinxrrr (crryx, eip, AorHK,
4-9-7X
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50 Banepin Ceuener{u, Bixrop Kayx, Oner Aapynin

urox toIgo). [e Ao3Bo^.se opraniayaaru orpuMaHy iutpopuagiro ax cl{creMy

scKpaBlD( o6pasia i saKlacru ii s AoBrocrpoKoBy naM'qrb.

3 inuroro 6ory, ni4rorosKa ra npoBeAeHHx .na6oparopHlrx po6it e Henpo-

croro cnpaBoro i norpe6yrorb ni4 sr.rK a4aqa sHEtHHt AesKHx MeroAuquru oco6-

.nunocrefi, Rri 3HaqHoro viporo 3ale?Karn sig H€tsBHocri rnx qu iuunx npnaaain

ra iucrpyuenrin. Taxuv rrHHoM, o4uiero s ocHoBHux npo6leM Al{craHgifinoro
BHKlaAaHH.fl npeA.,verin npupoAHnqoro gHK y e niacyrHicrr uox,rulsocti pea,rb-

soi uocraHoBKn HaBrralbHoro fi ,ra6oparopuoro eKcrIepHMeHTy.
\t ,V sn'rany s EHM npo6leuu ra6oparopHoro rpaKTHKyMy Aorenep 3:l I{Ixa-

rorbc.s uenupirueHnMH.
y XHyPE poapo6reHo rexHo^orilo AncraHgifiHoro BI,IKoHaHHI aa6oparop-

Horo npaKTr{Ky}ry, rso BHKopHcroBye Harypunfi eKcnepuMeHr. 3ara bHa crpyK-

TypHa cxeMa cHcreMH 4racraHgifiuoro .,ra6oparopHoro npaKTuKyMy HaBeAeHa Ha

puc. 3. B ocHoei cncreuu 
- 

3anareHToBaHnfi cnoci6 allctangifiHoro KepyBaH-

nx nuuiproB€llbHnvu npr{Ia4aMu, 3 gKHx g1g[aA?€Tbct cucrenaa. BxiA y_cucreMy

s4ificHloerbcr s 6yw-tKoi roqKu, niAx.lro.renoi Ao Mepexri InrepHer. 3a Aono-
Mororo cnegiarrnuo poapo6,,reHoro [porpaMHoro sa6e3neqeHlrfl sAifiCHloeTbcs

HacrporoBaHHfl cHcreMn, a raKoiK BHKoHyeTucg t*loniTopHHr 3a xoAoM i peayar-

TaraMH BHKoHaHH.fl po6orn. Cncrepra 6asyeruca Ha rlpl{Hguni aucrangifiHoro
nporpaMlaaHHs nainponpogecopHru( cucreM KepyBaHHs. Ha-ssHictu gutpponoi

siAeoKaMepu ra 6aoxy inairagii aifi xopucryBarra po3luuploe QyHKgtonaanni fi

AnAaKrH.rHi xapanrepncrlrKu rr:lsBHnx cucreM 4uctaHgifiHoi ocsirn i ea6eanevye

4r.rcraHgifiue Br{BqeHHs fi sHroHaHHr npaKTl{trHux i na6oparopHux 3aBAaHb 3

siA4aieHoro nporpal,ryBaHns ia KoHTpo.lttcl rapaMetpin 3a AonoMorotcl poapo6rre-

Horo nunaiprowubHoro o6.nagsauru.

Ar- BlrKopr{craHHfl cHcreMH 4ucraugifinoi ocsiru pospo6,,reno .,ra6opatopHnfi

npaKrr{KyM, rgo cK aAaerbcq 3 gnK,,ty po6ir, crpqMoBaHaK Ha BHBqenHs fi Ao-

crriAxresHs npr{Hgunin nporpailryBaHua uinporcoHTpolepin, npanrHrlHy pearrisa-

giro naaeMo4li s AarqHKaIvH, opraniaagirc po6orn 3 npucrpoflMt{ sseAeHHs/sn-

".A.""r 
iHpopnaagii ra po3po6xs iurepqefiouax npl{crpoin cnorry'reHHs. 3aui-

Hrororru AarqHKu, .sxi npneAHyrorbcfl 4o ira6oparopHnx DraKetis a6o pealrrHoro

o6rragHaHnf, i nepenporpaMoByro.ur wrinpoKoHTpo.,repHy clrcreMy, Mo2KHa BUKO-

rryBarr{ .,ra6oparopHi po6orn npaKTr{rrHo a ycix rypcin irunenepuoro upoQiarc.

Maro.ru raxi rexHi.rHi xapaKrepr{crnKn, ,,ra6oparopni uaxetn cepii MA rtao-

myrr, 3acrocoByBarnc.s a pisHnx ra.ityssx xrumeAis.trnocri .ltIoAITHH 3a HatB-

Hocri sosHiuHix Aarquris - 
ge MozKyxu 6yru cI{creMI.[ alBToMarr,!3agii ta ne-

pyBaHH.s, cHcreMlr KoHrpo^rc napalverpis ra snocd ua nupo6Hugrni. 3a Hags-

Hocri MeAHrrHux Aarqr,rKis varerr,r Moxryrb orpnlvryBaru, Bl,tMiprcnatn fi siao6pa-

xaru npogecn xurreAiqaruocri lloAcbKoro opraHigt"ty.

Posr .flHeMo anaparHy qacruHy cucreMl,t 4uctaugifiHoro HaBrIaHHfl. HnHi

eleKTpoHsi rexnorrorii uigno laifiurrrn B Harue ?Kurrt. flpaxruuHo He sa,ruurl't-

rocs raaysef, y cKr( He sacrocoByBalHcs 6 npucrpoi f cuctenau a gnQpoBHM

rvrinponpogecopHr{M KepyBaHHau. lJe fi naficr<",raaniuri rpoMl{ciosi cucteMuy M€-

Ar.rqHi upncrpoi Ta KoMnIeKcH, uafiunprunfi cnenrp no6yrosoi texHir<n i Hasim

Aursqi irparnnn. [iHu ua *rinponpogecopuy rexuiKy HeyxHibHo sHu?t(ylorbcs.

Tana curyagir Ha pHHKy Hi-end rcxuo.,rorifi BuK l{Kaia xBn,rro rHTaHb,

noB'flsasux ig ni4rorosKoro (paxingin, .sKi nosHoro naiporo sor\oAiroto cfIacHHMH
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Puc. 3. 3ara.rurHa crpyrTypua cxeua crcreuu ArcraHgifinoro la6opa-
ToPHoro nPaKTHKyMy

TexHoloriRvlr, ocHoBHHMH MeroAiMH npoeKTyBaHHq, gilnHo opieHryrorbcq B

cyracuifi erreueHrsifi 6agi i4 nporpaMHoMy 3a6esneqeHui, 3AarHi poapo6,,r.atu

anaparypy a vinpoKoHrpolepHr.rMu cHcreMaMH KepyBaHH.s, BI{KoHyBarLI guQpo-
ny o6po6Ky curHalin i npoeKryBarn npncrpoi ua 6agi repeAoBl,Ix rexHolorifi.

l,as niaroroBKn raKux Qaxingin, BoqeBHAb, seo6xiAHa cf{acHa ,,ra6oparopHa

6aaa, rgo Mae uafiurnpruy tpyHngioHarrnHicrb ra se,,\Hxi MolI{ I,IBocd npr,r MoAep-

Hiaagii fi *roauqinagii niA roHnperHy cnegia.,riaagirc.

Bpaxonyroqu r{Hc.rreusi no6axraHHa ni4npueMcrB, aaginan.,reHl,Ix y ni4rorongi
Mo,,ro4rrx Qaxisgis, lxi soao4irorb cJ {acHHMH rexno,roriqvn, n Xapxincnxouy
uagiouaabHoMy yninepcureri pa4ioerrexrposinu Ha KaQeApi 6ioveaHqHux eIeK-
rpoHHHx npuna4in i cncreu ni4 nepinHngrBoM AoKTopa rexHi.rHnx HayK, rlpo-
tpecopa B.B. Cevenga pospo6rrenrafi KoMnIeKc .,ra6oparopHoro o6.rta4nauul,

rgo cKlaAaerbc.fl s qorupbox aa6oparopHHx vaxeris i sranaiproBalbHoro KoMn-

leKcy. lli npnaa4u Molrpr 6yru BlrKopncraHi (i Bzr(e BlrKopHcroBylomcr) xx
,,ra6oparopHa 6a.aa i g,,rs 6a3osux Aucgun.,riH, non'r3aHux s BHBqeHnxv gntppo-
4.

ffisL.ffi.ffittD'|tssryslf
w

re

-ffi..-t*.Il--:-i- &
\i

1|ltti
t/\tt)

lo

:
I

o;oo
N

I

N
o
Y
T
a

s



U)

:
I

o;o
R

I

s
b
Y
3
s:l
sa

52 Banepift Ceuexequ, Binop Kayr, Oner Aepyxin

soi ra *rirponpogecopnoi texuitc.t, i n nypcax cnegia,,rrHnx rexHi'rHux 4llcgun.riH,
cnpsMoBaHux Ha BLIBTIeHH.a npuHgllnin po6orn fi poapo6Ky pe:r.irbHnx npucrpoin
a virponpogecopHnM KepyBaHHsM. Pospo6axrorbc.fl rrpr{Hgr{nu EAA peaaisagii
npoBeAeHHs AlncrangifiHnx .,ra6oparopHrrx po6ir. OcHosHHMr{ AucgnnliHavu, a
sKHx yx{e Br.rKopHcroByerbcr ga ,ra6oparopHa 6aga, e "uutppoai npncrpoi ra
nrixponpogecopr.r", "MinponpogecopHa rexuina", "CxeMorexHi.rHe [poeKTyBaH-
Ht virpoe.,reKTpoHHux npncrpoiB", "AsroMarxaagia [poeKTyBaHHfl eIeKTpoH-
HHx npncrpoin i cucreM", "flpoexrynaHHs cnegiaaiaoBaHnx npncrpoin Ha
uit<pocxeM:Ix [porpiuoBaHoi .norixn", "3acroc5rsaHHq uirponpogecopHux cr{c-
reM y naeAuquifi anaparypi", "3acrocyBaHHfl vilrponpogecopHux cr{creM y no-
6yronifi anaparypi", "Cnol5rueHHq nainponpogecopHux cucreM i.s .sosHiurni:rau
npncrposvn" rorgo.

Kpi,lr roro, BHKopHcraHH.s giei ,,ra6oparopHoi 6azu Aae 3Mory niA,Hecrn EHn-
ioMHe npoeKTyBaHHs Ha sricso Hoeufi pineHr, sa6eanevyro.ru tvrox.Ausicru
crBoploBarH peaiuHi Aun.,rouui upoeKTH, pe3yJ\braroM sKHx e He ri/rrxu norc-
HIoB:lIbHa 3anncKa 3 TeoperHqHHM Br,rK.,raAeHHsM Marepia.ny, aae fi arrcqi npn-
crpoi ra MaKern. Tan, y 2006 /2007 HaBqa^bHovry pogi poapo6rreui pea.,rrui
AuIIJ\oMHi npoenru, 3 BHKopHcraHHsM .flKr{x 6yn craopennfi anapar .q/\.fl TepMo-
pHHoMaHouerpii (nnuiplonaHHfl rlapaMerpis reMneparypH, Bolorocri fi rucxy y
nepxHix AI{xa bHt{x llJlt.nxax), npncrpifi als AiarHocruKr,! rrr JmKoBo-KHrrrKoBoro
rpaKTy 3a AaHUMH eleKTporacrporpatpii, nrirporourpolepHa cucreMa A/\r KoM-
n,,rencuoi aiarsocurKl{ onopHo-pyxoBoro anapary, nrixporoHTpolepHa crilcreMa
P.l.s, eleKrpoKapaiorpaqii nucoKoro poapienenHr (aaxnra ua ltareur Vnpaiun
Ne 200706550 sis 11.06 .2007). Bnpona4xreHlrn raKnx aa6oparopHnx naaxeris
notpe6ye si4nosiI,Hoi ni4roroBKu HaBq€rlbHo-Mero4,rirrHr,lx Marepia,,rin (rrexgifi-
HI'IX Kypcin, nnaaiBoK Ao npoBe4eHHt upaKruqHux 3aHrrb i aa6oparopHux npaK-
ruxyuin, a raKolt( My bruMeaifinnx nypcin ra eleKTpoHHHx HaBqa.itbHux noci6-
Hnris r/\s 3aoqHoro i Alacrangifinoro HaBqaHH.s). A orlKe, nocrae Heo6xi4Hicrn
opraHiaagii niA,roroBKu BrrK ageghKoro cK aAy, rypcin nepeniAroroBKr{ fi niasu-
IgeHHt xaaripixagii qaxiBgrB, nri npagrororb y rpoMHc^osocri. 3saqua norpe-
6a y tpaxingnx gboro npoQhro syMoBH^a poapo6ny rypcin nepeniAloroBKu A,1.E
f I s . . s
lfeurpy safiHgrocri, nhoruufi npoeKr .nKr{x 6yn pearrbosaHufi y 2005 pogl.

Posr flHeMo po3po6aeue rra6oparopHe o6la4HaHnr Aor.iraasiure.
\zAa6oparopHllfi MaKer MA-1 .q4.s BuBrreHHr rvrirporourpolepHlrx cncreM Ke-

pyBaHH.s Aae 3Mory 3H:xoAHru rnyvni rexHi.rHi pirueuna npu po3po6gr gltepo-
BLlx npHcrpoin ia n6y4oBaHHMI,r clrcreMaMu KepyBaHHr Hu3bKoro fi cepe4Hboro
pinHia cKlaaHocri ra *roxe 3acrocoByBarucs B urupoKol{y cnerrpi no6yronux i
MeAHqHHX npnlaAin, OxopoHHHX CHCTeMaX TOr.gO. f,O CX.,raAy MaKera Bxo4srb:
Hafinournpeuiruufi n Vnpaini 6ararotpyHngioHarrnHnfi 8,po3ps4rrufi uirponoHr-
po^ep Qipvru ATMEL AVR ATMEG A-728, 6aon 8-poapar,Hoi csiraoAroA-
Hoi^ inanrcagii, uporpa,vosaHi KopucryBarreM rrrasiui i4 MarpnqHa xaaaiarypa
4x3, AoAarKoBi uo4yrri gosHinrHuoi uau'sri 32 Mbit Rash-RAM, DATA
RAM 32AO, 10-noaugiiannfi gutpponufi in4unarop Holtek HT-10, MoHo-
xpovHufi_ rpaQi.urufi ruacttleia 240x728 LCD EpSON, nocai4osHrdfi inrep-
qefic RS-232, t2-pozpnaui nro4yri AUn i UAn, gosHiurHifi poaHiu, Igo
Ao3Bolf,e niAx,,rrcqaru HecraH4aptni npucrpoi, Br.rKoHasqi MexaHigvu ia /tar'su-
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KH. flporpanayeaHns nairponourpolepa Br{KoHyerbcs qepeg lSP-nporp.Marop,

JTAGICE iurepqefic ig ni4rraro4xryaaqeM. 3osHiurHifi snr qg MaKera HaBeAe-

unfi na puc. 4.

Puc.4. 3osxiruxifi Bur^tg MaKera MA-l

Aa6oparopnnfi MaKer MA-2 npusHaqeHHfi r,^fl BuBqeHHq npnugunin
poapo6nu ggqpoBr{x npucrpois Ha 6aai rrainpocxeM nporpaMosaHoi ,rorixu. U.fi
MaKer 3acrocoByerbc.s B AHcgunrriuax, y qKHx BHBrraerbcn gutppoBa cxeMorex-
uirca fi posrir4arorbcs nr,rraHHr, uos'q3asi a poapo6norc 3axiH.IeHHx noBHoQys-

ngioua,,rurux gutppoBr.{x upu.AaAis i cncrena s}rcoxoi cK a4Hocri, raxnx nx ayliof
siAeo npogecoplr, MoAy i azrs gntpponoi o6po6nu curHaais. ,4o cr.,ra4Y MaKera

BxoA.srb: fI IC (nporpa,l,roBaHa aoriqHa iHrerpa,,rbHa cxeMa) runy FpGA Qip-
un Altera ACEX Ep1K100QC208, rgo npagroe Ha rartosifi .Iacrori 50 Mfg,
.q,onouixHufi nainpoKoHrpolep ATMega-7Z8, AoAarKoBufi 6aox naM'qti o6cs-
rou 72 M6afira Flash RAM, .q,ncn.,refi LCD EpSON 320x240, ni4eo UAn
80 Mfg, rporpaMosaHi KopucryBaqeM rrao4yrri csitloAio.q,is, .3osHiuHi sLIso.q,H

ra n,raniarypa, ni4rpnMye iurepqeficu USB 2.0, RS-232 i ps/z. Bur<ouyeru-

cn ni4rpnMKa Aenirrunox perKr{Mia roHqirypyBaHH.s I-]AIC: 3aBaHr€l}KeHH.s 3a

AonoMororc USB iHrepqeficy, Byte-Blaster, Flash RAM, uirpononrpo^epa
AVR. 3osHirxHifi BHr^.sA ApyKoBaHoi n.rrarn ira6oparopHoro MaKera MA-2
HaBeAeHHfi Ha pvtc. 5.

Aa6oparopHnfi MaKer MA-3 npr€Haqesnfi A^.fl BHBqeHH.s apxiterryp BLIco-

KorpoAyKrHBHr{x ARM uixpoxourporrepin . Ao cK^a.q,y MA-3 BxoA.srb: ARM
uinpoxonrpo^ep eipnan 

pHILIpS LpC-2706, lgo npagrce Ha qacrori 50 Mfg,
LCD Aucnaefi a poa4irrbHoro sAarHicrrc 320X240, nporpaMoBaHi nopncryna-
rreM MoAy.li csirr\oAioais, sosrriurHi BHBoAH ra Kaasiarypa, ni4rpnuye iurepqefi-
cn USB 2.0 ra RS-232.

BnxoHyerbc.s ni4rpnvrxa AerirrnKox pe2KnMis rporuHBasHs fi HaiaroAx(eHHt
ARM vinpoxonrpo^epa. 3osHirrHifi enr^.sa ApyKoBauoi n,,ratu .,ra6oparopHoro

MaKera MA-3 noAaHufi Ha pnc. 6.
Aa6oparopnHfi MaKer MA-4 npu.llHaqesuia 7.ts, BI{BqeHH.s npuugunin o6-

po6xn curHarris 3a 4onoMororo cHnHiI,rbHHx npogecopin. U.fi MaKer 3acroco-
Byerbcq B Aucglrnlinax, sxi po3r rAarorb rrHTaHHq, non'raaui 3 gnQponoro

o6po6noro curHaais. Ao cK^a4y MA-4 BxoA.srb: cHrH:I bHnfi npogecop ADSP-
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Puc. 5.3onxiurxifi surrrrl npyronanoi n^arn aa6oparoPuoro MaKera

MA-2

8F532 Blackfine@ Processor, 6aon AuHaMi'IHoi uav'.sti 32 Mor (16 M x
16-bit) SDRAM,2M6T (512 K x 16-bit ,_2) FLASH, AD1836 96 Kfg

' A DV7183 siAeoAeKoAep, ADV7171 siaeoeHKoaep, ADM3202ay4oKoAeK, Al
au RS-232, USB 2.0, uporpaMoB.lHi nopucrynarreM csir^oAio!lz. ra KHonKI'I'

nporpaMoeaHi KopgcryBarreM Br{BoAH. 3osHiuHifi snrr\.flA ApyKoBaHoi naatu J\o-

6oparopuoro MaKera MA-4 noaaHnfi ua puc. 7 .-flig- 
trac npoBeAeHHfl HaBqa bHoro npogecy B cncreui ge_peaunoi cuegiarut-

uoi, rexuiqHoi ra nmgoi ocninn, B HayKoBux ni4posAi^ax, HAI aKryalbHorc e

nao4epuiaagia .,ra6oparopHoro o6.,ra.q,sauns i nuuiprosa bHoi rexHixu. HassHa

sacrapir,a rexsixa He siAnosiaae Br{MoraM r$oAo roqHocri i4 4ocronipnocri
nulaipin, Mopa^bHo fi qiauqHo 3acrapiaa, 6araropasoBo Bupo6nstun cnifi pecypc.

Hafi.racri*. " HaBqa bHoMy rrpogeci nnxopr{croBylorbc.s npn.l\aAl't, Blrrotos^eHi

s 50-60 porax XX cropiwa. Eirrnuicru anraiprcBll^bHnx npnra4in He npoxo-

7111Tb rurerpoaoriqHux nunpo6ynaHu, i orpl{MaHi g ix AonoMoroto nuuipu uicrsru

6araro noMn.l1oK ra noxu6oK, a orxe norpe6yroru eiAHoB eHHR fi gaviHn

IlpopecifiHa shMiplonaauHa anapaTypa' HanpI{KlaA' Ttl, Uo BnnycKaerbct
' T-:ctronics fi Agilent, 4yxe Aopora fi ue AocrynHa Hasitr Be.lrUKI{M

;'fiJ#:ffi:;::H;;ilx uirponoHrpo^epis s 6aratuu sa6opoM nep,-

6epii i ui4rpurvrKoro BucoKorrrBn4Kicsoro KaHa y o6uiry AaHI{MH g Koun'lorepoM'

sxi ue norpe6ylorb AoAarKoBr{x Artrepe.lt ril,lBleHHs, Ao3Bol\n a crBopHTH KoM-

nanrsufi npucrpifi , sr*tia noeAHye B co6i sci nepeaiveui qyHrqii aa giHoto,

sHaqHo Hr{}rqoK) 3a eipMosi aHaiona. 3 or flAy Ha ge 6ya poapo6.leuufi i su-

roron.reuufi auuiprcnairrsufi KoMnieKc, Igo uicturn B oAllolvry xopnyci

10 nnrvriploB:t bHLIx npnlaAin: ABoKaHa.,runufi ocgu.,rorpatp, c.lllonHc; Wlnrn-
Merp, rgo BKlroqae B ce6e BoibrMerp, aMrlepMerp, 'ractorouip, Qaaoverp;
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Puc. 6. 3onsiunifi Bnr sg gp)'r.(oBanoi naarn aa6oparopHoro Maxera
MA-3

Puc. 7 . 3onniuxifi nurrrsA ApyKosanoi nlarn aa6oparopHoro Maxera
MA-4

tpynrgioHa,,rrHufi reHeparop; aori.rHufi ana,,rbarop;,roriqnufi reHeparop; aHarri-

3arop creKrpa. lJe aosno,r.se npoBoAHTH noBHHfi gun,,r po6ir sa H€LsBHocri Ha

po6o.rouy uicgi oAHoro raKoro npHIaAy. Bin Mae HeBerruni ra6aputHi poauipu
fi y aenilbKa pasia AerleBul{fi ga siAnosiAHi aanopAoHui aualorn.
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3riaHo 3 
^HcroM 

MOH Vrpainn sip,25.01.2006 Ne 1/9-42, pozpo6ae-

Hufi auviproaa,,rrHufi KoMnleKc BK-1 peKoMeH.q,osaHufi 4lrs 3acrocyBaHus B

HaBqalbHoMy npogeci a rexHi.rHux BH3. Buuipronaartsnfi KoMIr eKc ga6esne-

.rye raxi perruMrr po6orn: 2-nana,,rrHufi ocgra.,rorpatp; 2-r<asarrrnufi crleKrp-
.ao.o'

aHaiBarop; Z-raHalunuu caMonHc; AonqHHH aHa^Barop; l\,ry brHMerp, Igo

BKlroqae s ce6e BolbrMerp, aMrrepMerp, qacroroMip, QaaoMerp; tpyHxgionalb-
uufi reneparop.

Croro4si e asa napiaHru BHKoHaHHn auuiploB:rlbHoro KoMII eKcy. Y nepuro-

My BHnaAKy 
- 

ge KoMnleKc, opieuroaauufi Ha po6ory 3 nporpiMHI,IM 3a6es-

neqeHHqM, sKe BcraHoBlK)erbc.s Ha KoMn'rcTep; y ApyroMy Hegar\exrHufi

KoMrIeKc si csoirvr pKI Aucn,,reeM, rgo noBHogiHHo tpymgionye 6eg Koun'Iorepa.
3oeHiurHifi sur qA KoHcrpyKruBHoro BHKoHaHHc noKa3anufi na puc. 8.

Puc. 8. 3oexiurnifi Brrr.ltrg KoHcrpyKTHBHoro BITKoHaHHs suiltipx)Bo.ab-
HOrO KOMnJ\eKCy

V naruorvry yuirepcnreri s H:rBrril bHoMy npogeci BnKopucroBylorbc.fl noHaA

200 sasHaqeunx KoMrr eKcis A r raKl{x cnegiarruuocrefi "fleperriry -\997":
iHQoprvragifini ynpana.srcqi cHcreMH ra rexHoaorii;
inqopnaagifiHi rexnolorii npoeKryBaHHs;

KoMn'Iorepui cucteMu ra rvrepexri;

cr{cTeMHe nporpaMyBaHHfl ;

cnegiaaisosaHi KoMn'IorepHi cucreMl{;
cHcreMr.r ynpanaiHss fi aBToMaTHKa;

rnyuni KoMn'IorepHi cncreMu ra po6otorexrdxa;
uinpoe,,rentpoHina fi Hanisnpoai4nunosi npu.,ra4n;

tpisu.rHa ra 6ioue4uqHa errexrponina;
eleKTpoHHi npnrra4u ra npucrpoi;
pa4iorexHina;
pa4ioerexrpoHHi npncrpoi, cucreMu ra KoMnleKcu;
araparypa pa4ioaB'fl3Ky, pa4iouonleHH.s fi rerre6aqeHH.s;

nupo6HugrBo eleKrpoHnux aaco6in;
6iorexHi.IHi ra vreAu.Ini anaparll fi cuctevrn;
eieKTpoHHa no6yroBa :rnaparVpa;
iHtpopvagifiHi uepexri aa'rany;
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- технології та засоби телекомунікацій; 

- метрологія та вимірювальна техніка; 

- організація захисту інформації з обмеженим допуском. 

        Ця апаратура впроваджена у навчальний процес [1-10] таких ВНЗ України, як Харківський 

національний політехнічний університет «ХПІ», Київський університет економіки й технології 

транспорту,  Українська державна академія залізничного транспорту, Черкаський державний 

технічний  університет, Івано-Франківський національний технічний університет. 
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