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Unr-urutrtu.u (.|*Shtfh flu4hnqutrfr <l.I]rfirilhmptu\ruh mfrpnqpf utrmhhurhhpfr ilnuru\ru

qu2mh rutlurnrluur 5utl'rnril[rhpfr hurltup \frpurnqn[ qntr+h +hppru{npilutr uupphpfr

il2ru\nr-il L hhmurqntnnril>

b.12.03 - <(hnuhu4np4tulgru\uh grutrghp, utupptu{npnr-rihhp h htuiltu\tupqhp)

tiuutruqfmnrp.lutip mbfuhfr!u\utr qfrurnrpjnrtrtrhp]r phlltruibnr]r qfrmru\utr uutn]rdurtrfr

huj giluL tur.nhtr ulununr-p3 utr rlhpuphp3ul

f,Ihrlullr urp4lrru[urhnrpl ruh qtruhurmnril

durluhtu\tuUhg nu4|rnmhfu[]r\tuluh hrurirutlurpqhp]r qurpqugilrutr hfilhtu\utt

nl4rlnlpJnltitrhpfrg ilht1p ru2fuumurhpu.;lrtr hu6tufuultutrnrp3nr-trtrhplr urb4urlrnfunr-ritr t
4hqh rilrfirdhmpur\urh urfirptrhp]r mfpnrjp: UJq hutrqudut pp qquthnph[r prupbpughnril t
rulhhu{tuptrbp}r 5turlrnnitrhp}r 62qpmnrpjuh hluurilulip quhutr2trhpp, puLh np trnr-1tr}ru\

:tudrh: qntr+h nhpph :LthL 2h4nr-rltrhpp htunnrt hh runru2tughhl 4u2mlr tuilqllrurnr-4u1|rh tr-

rlrnr-1tu1]rtr pru2luriutr u4rur{u4nrftrhp tL, npqhu hhrntr-utrp, ufurulhhp ulhhul{up}t

nrqqnp4[uh p[rnr,puqnhph {hpulutrqtrtiutr phptugpnr-d: UJu unnr-tinr{ Unruuhhru

flu4lrnulutr]r urmhtrufununr-p3nr-lrp trtl]rp{ub t .un+hurlutr L l4upb-np

qlrmrumhfutrlrltulutr lut +ph 1nr-briurhp, npp rlhpuphpnni L ilhfhdhmpuJhL tnlrpnryplr

ulhhutlruptrhplr tutltnnrlturn itu{rh: huriuftptrhp}r lunutlupilurtr hurltu\rupqhp}t

llurtnurphlurqnpbtlurtrp lr:.urhh> qnh+h pupan 62qpurnr-p.lurip 4|rppu{npilrutrp:

Urnhtrurfununrp.lnr-lrp purllugub t trhpubnrpinr-[rlrg, lnpu qlnr-futrhpfrg,

hqpulugnr-p3nr-trfrg lL oquruqnpbrlub qpurlurtrnr-pJuh gutr!]rg: U2fututnutrpp

mpurilruputuu\urtr \unnr-gt[tubp nr-trfr, hu\ qlnr-futrhpfr hu2np4ur!uhnr-p.1nr-trp

hhmb-nr1tulrutrnphtr hhp\tujrughnr-il t hhmuqnunr-p.;uh uilpn42 UhpurgpU tutr+ph

&trtu\hptqnnifrg rllrtr5tr- tl2u!{ub hurilru\rupq}r rfnp&ruptuptu\urh urnnrqnr-ilp:

U rnhtrufu nu nrp; uh \u n nr-g {rutph L q}nnru\utr p ndrutr4ur\ nrp; utr

r[hplnr0nrplnrh

lrhptudnrpJnr-hnr-il hlrilhu{nprlub t philur1fr up4fru\utrnr-p1nr-hp, &tr-tulhpq{ub htt

hhuruqnmnrp;urh trqutnulp tr- hlrtltrtu\utr futralrpLhnp, trhp\ulurgt[ub htr ru2fuumurtrp]r

qlrurur\utr [rnpnr-jpp, mbuulutr tr- l1frprunullurtr [r2uhulnrplnr-[rp, hhrntuqnrnnr-p3utr

rihpn4urpruhnr-p;nrtrp, frtr5qhu hutr rqru2tnqutrnr-pjuh trhp\tultug{n4 h}lltrur\tuh
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4pnlJphhlp: (hnhtrulp hfilhu{npht t, nfr riffttlhurpulrutr m[pnr-.;pnni 5u{nr-tltrhplr

d2qpurnrpjnrtrp ilhbtuulhu qiu3ilutru{np{ub t 5urlr}r5 qntr4h +hppu{nnilruh d2urnrpltutip

tr- !u n tu {tuprirutr hunitu\tupqfl u2fu umu trph \u1 nr-tr nr-p1 ruilp :

Unu2htr gltunrf lumiuprlrub L tinuru\u 4u2rnnr-il ulhhut[uphhpf 5rur]rrhutr

dhpn4Lhpf huiluquprlut1 {hplnrdnr-p3nrh: Lhp\tu.;rug{ub hti ilnr-ntu\ru 4ru2rnh

Surlrnr-ritrhpf mhuru\urh hfrlphp[, 4nruLg runurihlnr-p1nr-trtrhptr nr uuhiluhur]rru!nnihhpp,

|rtr2qhu [ub- ilf$ilhrnpuluh tn]rpnrypnr-rl \frpun{n4 tu{rnnilum tulhhtut{upuJhh :urhht

hrurirul]rptrhplr \urnnrgr{urbptul}rtr unutrdhuhurnlnrplnr-trtrhpp: Unurtrhtrtu!}r

nr2tu4pnr-p1nr-tr h 4rup6{rub ilfftdhmpul1uL u:rlrpnr-jpnril tunru2tugn4 fuLafpLhp[L,

iluutnu{npruqhu'2updu[ut, :uthh> qbhph flhlmpuluh \u3nr-[rnrp.;tuhp, 4[ppul{npriurtr

ufuulhhpf uq4hgnr-pjutrp b- hrurlulupqlr fi2qpurnrpjrutr ruqurhn{rftuh qruhutr2trbpftr:

bnhnnn4 qtunr-ri nr-unnihuuhp{urb htr u{urntiuun lunu{tuptltutr huiltu\upqbp}r

lunnrgriutr duliutrtuhuqhg ilnr-nhgnr-rihhpp: .I.hp1nr-br{tub htr qnpbn4 hullu\urnqhph

unrutlhlnrp.lnr-trhhptr nL uruhtiuhuu{rtulnrdLbpp, trhp\tultug{ub hL 4fppu{npilurtr
ufuultrhplr hlriltru\uuL uuqpjnr-phhpp, nrunriltruulrp{tub htr rihfurutrh\ru[utr hhurptrpug}r,

2rupdfr5hhpfr frtrhpurnrpltuh L \urnu{upriutr uq4ultrhpfr dtr-u{nptitutr

tuq4hgnrp3nr-htrhpg 2urlrnrtltrhplr tuprynr-Lpfihpf tlpu: (ha]rtrtuhp h]rtitrtutlnp{ub 6tr-n{

gnrjg t mufiru, np tiffttihr-npu\uh mlrpnr-1pnril utrhpudh2tn b lfrpurnfu [tunu{tupilrutr

[rnp tinmhgnriltrhp, npnlp lurquhn{htr pupdp 62qpunrp3nrtr frtr5qhu nrq]r4, ur;trqhu b1

hru\ru4tup& 2urpdrirutr drudrutlu\ :

bnnnn+ qtnrlup L{fp{u0 L hhafLulf hnnilhg urntu2up!{tub huilulltupqfr

\tunnr-gtltuhp: tl2tu\{Q htr 5urffr5 qntr+h 4}rppur{npiltuh qunq $nunfuh\mpntrurlfrtr

in{tltrhp' hfilLt{ub 6h4prutfnp qtupphpur\ruL u\ru{tunur\utht, lrunnr-g{rubpf {ptu,

lumtupilht h[ npuLg hu2r{upltrhpp, pLmp{h1 hh hurituqutntuufutuh

oqrnn[hl4mpntrulfrtr rnupphpp L il2u!{fu hh ilhfuu[fluluL \unnr-gr{rubptrhpp:

Unuhdhuhrumnr-\ hhrnuppppnr-p.;nr-tr t trhplujuigtrnril utilu{unurlf tr l}nmnur{lr5trhpfr

hurrhutnh4 ur2fuumutrplr u\qpnrtrpp, nnu htrupru{npnrpjnrtr t rnuflru puphptugtrhl

4fpputlnpiluh G2qpurnrplnllrp tr- Lquqhghhl ilhfuuLfltu\uh 2h4uil[hplr

urq4hgnr-p1nr,trp: Qfunni trhp\u3ugr{rub 1nr-bnuihhpp phnr-pruqp{nr-il hh mbfuLf\u\utr

hnpnr-p1 rurip tr- nr-trhtr qnpd tnu\ul \f pu niltutr hhp nr-d :

Qnnnnn4 gilunr-ti trhp\u.1ugr{ub hL [2ur\{ub ut{tnnrlurm \untutlupthutr
htuilrulupqlr rlrnphupupulutr hhrntuqnmnr-plnrhhhplr ruprynr-lrptrhpp: (hafLulp il2ru\h1

h lltunu{tupriutr ulqnpfrpri, hp*h*trugphl h \urnur{rupriurtr friqnqutrhpfr
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qupurihmphpfr nrunrilLuufpnr-p3nrh L qtruhumht :urqlh: q.ntr+h 4frppu{npiltutr

62qprnnrplnr-trp: Onp&uprupurllutr urprynrhphhpp gnr-19 h[r mufiru, nn runru2rup\tlub

1nr-bnr-rihhpp uqtuhnt[nr-il h[ huilul4upqfr lulnl-h tu2futuuuhpp, trquqhgtrnlil hh

hbrnptrpruglr durirutrtu! urntu2ugnq ufuurltrhpp L- pupdprugtrnr-rl htr 5rurlrnr-rltrhplr

\plltrhfrnLpjnr-[rp: Updhpurlnn L trruh ujtr htutrqtuilruhpp, np il2u!{ub huriulupqp

htiruprur{npnr-p1nr-h h murlhu bpuqpu3fh h4tuhu\n{ \rununlruphl u\rutrut{npiluh qnlnnl

5urlrhptr nL 4hFpE urnuhg hutlurlrupq[ f hfuuLht1ulluh tlhptu\unnr-gtluh :

Urnur g {u 0 ru p 4; nrtrptrhph qfrunu[ urL h qnp0tru\tutr updhp p

Utnhtrtufununr-p1u[r qfmu[utr lrnpnqpp qruliltuhtutlnpt[ub t u{mntluur

tulhhu{tuputhtt :uthf5 huiluftpfr luntutltupriuh hnp lunnlgqubph ti2u!ilutip, tur{rh:

qntr+h 4frpputlnprhuh hnp $nmnfth\r"npntrulfrtr hruriu\upq]r uurh4briuilp, qnh+h

rfnfuui4uph 2updnnitrhplr fih\urpntrurlfrtr lrunru{tupriuh frpu\utrugiltutr tL

ulutru{npiluh qnm n r- b puqpu3 fr tr lru n ur{uprhutr ulqnpfrprl[r f 2u[du dp :

(hqfLu![ Un{ilhg \uunup{ub hhururqnunr-pjnr-trtr runrutrdtruhnr-il t urhuurtluh tr

rlrnpdtuprupurlurtr ru2fuumiutrptrhpfr hu2n4 huilu4pnr-p3ruilp: Umhtrufununr-p.1uh

2p2tutrur\trhpnril trhpltultug{urb pnlnp mhfuL[\tu[tutr lnrbnr-rltrhpp h]rdtrut{np{tub htr n5

tifulh mhuu\uh {hp1nr-bnrplrurlp, uujlL r]rnphruprupru\urtr umnr-qnril[rhpn{: Irtupb-np h, np

unru2uplrlub huilulupq[ tuprynr-tru{hurnr-plnrhp qtruhtuur{h1 L frpulutr
qruliruhhhpnril' l1[purnhln{ hutnnr-! il2ul4lub rlrnp&tuptuptultuh :tu$h: hrupptu\: Utu

htrurpu{npnr-p.;nr-[r h r-n{Q qhuhrurnhlnl n: ilflultr tunrutrhfrtr hurhqnr-lgtrhpfr u2fuur"nutrpp,

uJltr utlpn42 ur{mntiuru \unru{ruprirutr huilru\upqlr qnpbnr-trur\nr-p3nrhp L

hnr-uuflrnr-p3nrtrp:

U2|uumuutrpnril ilhb nr-2u4pnr-p3nr-[r h quph{ht lulhhl qntrqh 4lrpputlnpilutr

62qpmnr-p.luitr pup&pugtiuh tutr+phtr, npp il|rfirilhtnpru\tuh ur]rpnr-jpnril htutr4lruuhnr-il t
npn2h: qnpbnhtrhpfrg ilh\p: Unurhbtruhunnnr-! updhp nr-trlr u1[r huhquilut pE, np tutr4nh

lnrbnnip |rptulutrurgqh t huilur\rupqur3|rtr tlntnhgiltuilp' il]rudtutftutrtutl

llurtnupblurqnpbhln{ lrtr5qhu ilhfuubflu\urtr hutrqnr-1gtrhpp, tu;trqhu [ fihl4mpntrtu3lrtr

ltunu{upilr.uh huiluUtupqp tr d puqpuj}rh uquhn{nrilp :

'trpru\utr qtluhurnu\ut h b updtutrlr trutr ultr rlrtuutnp, np tumhtrufununr-p.;nr-hnril

trhptltulugr{rub lnrbnr-ritrhpp ihL uuhilutrur{rur\{nril il}rujtr mhuru\urtr

unur2up\nrplnr-lrhhpnrl: U2ur\{fu tr quurpuuurlhl htr trnp mhlutrfr\u\utr uurpphp,

umhrlb{h1 hL qputrg \unutlupfrutr tulqnpfrpilLhpp, frpurlutrugLlhl hL bpruqpur3frtr
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tilr2ngLhpp h lur"ntupr{h1 htr r.[np&urpupullutr hhuruqnmnrplnr-trtrhp: Lriurtr tlnurhgnr-ilp

ptup&pugtrnril b tu2furutntut ph hhpunulrutr updhpp tr- htrurpu{npnrp.;nrh t mufru

il2u11{ub uprynrtrpthpp tutnifr2tuqhu oqutuqnpbhl }rputltuh ur{rnnrltumtug{urb

urlhhu{rupurjfrtr 5u{r}r1 huilufirptrhpnr-ri :

(uur\utr2tu\uh t [ruh, np hhuruqnmnr-pltutr phptugpnr-ti ltultrnphtr \fpurnr{h1 htt

duilutrtu\ru\hg bpurqptujlrh tr ruqurpumu3]rtr il|r2nghbp: r-nunu{urprltuh tulqnpfpihhp}t

lrpul4utlugnrilp llutnuptlhl t LabVIEW bpuqpujfrtr il|r2ur{ru3pnr-il' rnrfulLhplt

ilnrurpruqpthutr 1r lunul{tuptitutr dturiuhu\tuhhg utupphplr llfrpunilurip, hutt

tlrnphupupurtluh hhmuqnmnrplnrtrtrhpf ptrprugpnr-il oqr"ntuqnpbtlbl hh ptupap

62qpmnrp.lutr :uthh: utupphp U iifr\pntiunu{upfriurl}rL huriu[rupqbp: Lriutr

lnrbnnihhpp qqluftnnhtr puip&pughnui hh umug{urb urprynrtrphhph hu{urum}rnr-p3nr-trtr

nr- qnpb [rru\utr rupdhpp :

Uurhtrurlununr-p.;utr lrupl.r-np untu{h1nr-p1nr-trtrhplrg h hurtr u2fuumtutrp}r

urptuilurpuhtu\urtr lunnrg{rubpp: trn1np qlnrfutrhpp {rnlulurqruhgtltub hL tr-

htu2np4uptup trhp[ulr.ugtrnr-il ht] hhrnruqnurnr-p.liuh ruilpnrp EtrpugpU' htr+nh

&Lurllhpqnr-il]rg rilrtr5tr- tunu2up!{ub hruthulupq}r rlrnp&tuprupru\uh huumumnrdp:

Lhp\uijrugtlub tr\urptrhpp, \unnrg{urbptullrtr ufuhilutrhpp, rurpnruur![rhpp tr

rlnpbruprupul4utr ruprynrtrptrhpp [rqtuumnril hL ur2fuutnutrp]r ptrlulduhp tr

htrupu{npnr-p3nr-[r htr inufiru uilpnr12ru\ru[r qurn\hprugnril luqrlbl \tuurtup{tub

hhuruqn urnr-p1 ur [r tlhpuphpl utl :

\urptr-np t t Zh hutr, np umug{ub tuprynrtrphhpp hhmurppppnr-p.;nr-h htr

trhp\tultugtrnr-ri n! il|rultr uihhtu{tuptu.llrtr 2ullrnr-rihhpfr ptruqutlurn]r htuiltup:

U2lutuututrpnrd urnru2up\tlub tnhfutrfl4uluti 1nr-bnrftrhpp lunnn bh !fpun{b1 trul.r- ur31

ut{urnilumrug{tub hruilulupqhpnril, npmhrl ubhpudh2rn t uquhntlhl 2updr{n4

oplh\uhhph punhp 62qprnnr-p1urilp 4frppru{npnr-il, 2urpdilutr flhl.lnpntrtu.lfrtr \unu{upnr-[
tr- lullrrftuh qnpbptrpurgh uhLlupnhrugnril: Uj4 hutrquilurhpp qqurfirnphtr ptr4pultrnrtl t
turnhtrrulununr-p1uh \frpunru\utr lr2ruhullnrp3nrhp L {lru1nril trhpltulugtlub

hhmuqnrnnr-p;uh qlrmruuhfu trlr\tu\tutr updhplr duulrtr :

U2]uurunutrplr [rnpnrlpp huurnrurn{ub L << qnltnfr urpurntruqplr uurtugriutr

rfrurumnr{ (upmntrtuqhp llb 2026.01, UUr} G01R 29110 <Uhurhtrtulfr pug{tubpnr-il 4u2r-n[r

pu2fu{ubnr-pjnr-[rp :uq1n4 uurpp>): tl2tu\{urb uruppp ptr+qp\{ht t flnr-u-(uJ\u\rutr

hurirulutuputrf <Uq4tuD2rutrtrhplr il2ur\iltutr Lr hhrntuqnmtiul lupnpruLnnphtuth>

g n Lg tu 4p ru - n r-u rd [r tull u [r u u p pru rln p n r.il tr h p]r \ uqri n rtl n r-ri :



{ purq urpur\nriltrhpg h htu{ururn}rnrp.; nrhp

Umhhtufununrpjurtr ruprynrhptrhpp trhplurlug{h1 hL htutrpuqhmurllurh h

tilr2urqqrul|rtr qlrtnurdn4ntfrhpnui, rupururgnl{fu htr qfrmur\uh hpuqurptu\nr-rihhpnni,

npntrglrg rlh\p hpruuluptu\tlh1 | Scopus ilfr2urqqulfrtr 2rnhriruptuhnnl ph4qp\{ub

qltnrutlutr htuL4hunr-il, |rtr2qhu [nutr umug{hf t ilht1 qnrtn}r tupurnhuqfrp:

U2fuur"nuhph qpruhutrnr-plruh gurLUp lrhptunnril b 84 u4plnrphhp, npn[rp ftrupdhp

oqmuqnpbr{h1 hh hhururqnmnrp.;urtr phprugpnnl: Lllruptrhpp, turynluurlltrhpp tr

{rnpdrupurptulltutr hjnr-phpp lrqruumnrri htr ur2luutnutrplr ptrltulrhutrp tr hruutntumnril

trhptlur.ltugrlrub tupry nrtrptrhplr hul{uruur}rnr-p.; nrhp :

Uhrltiruqpnlf trhp\rulrugrlub hL [rqutnrullp, ]utr4]rptrhpp, qfunurlutr [rnpnr-.;pp,

!|rpurnutltutr tr2utnulnrp3nrhp, hfrilhru\utr ruprpnrtrphhpp tr hpurqrupu\nriltrhp[r gutrlp:

Uh4fruqplr pntiurtr4u\nlpjnr-[rp htuiluqrurnruufutuhnr-rl t ruurhtrtufununrpSruhp:

alrurn4nr-p;nrtrLhp

U2luutnrutrpf qurn2tu6 qfrnurlutr tlu!up4tu![ hhrn ilhlmhq h*phil, t tr2hl truh

dlr prutrlr n5 ulqp nrtrptuJ h h 4f m n qnrp3 nr-tr lrhp :

l. Opnz ptudlrtrtrhpnr-rl gtutr\uil1 Lp urnurihl ilruhprurluull trhp\u.lugtrh1

unu2upll{ub urlqnplrptltrhplr hrurlhrlumnrplnrtrp up4htr hujmtrfr

lnrbnrtllrhp[i htiun:

2. U2]utumuhpnrf hlrtitur{np{urb 2t duiliutru\uUhg GZqphm ttrlnahnlhplt

[]rpunilurtr pugru\ujnr-p1nr-[rg il2tu!{n4 ru{mnilturn \tunu{upilurh

hurilullupqnnl:

3. altupurqpu$ 3.4-nr-rl trhp\u.1tug{tub b rl2u\{ub uupp, npp t1unu{upnril t
qntr+h rnh4u2tupdp nr-4]r4 tr hultu4urpb nr44nrplnr-[rtrhpn{: Gurpru+ptltub

h3nr-pp hur-ntu\ 2]r ilhtltnuputrnr-ri tu.14 urunph +hpU h h2tutru\nr-p;nr-trp

il2ur\r{n4 utlurnriruur \urnurluptituh hurriutltupqnr-il :

4, Urnhtrufununrp.lutr runtutr&|rh hrutn{tubtrhpnr-rl hutr4frqnrtl hU npn2ur\]t

hqptuhurtrqnr-ilhhpfr lp\trnrp; nrtrtrhp :

b qp unlr ru\[1 qLuhtu rnru\ utt

Unrututrtrur lilu4b-nuluLh (tlhftrlhtnpurluh mhpnUph urtrmhhurhhplr dnrntulu

4ur2Lnh tutlrnnrirum Sullrnr-ritrhplr huritup lfrpurn{n4 qn[4h +hppurtlnpriurtr uupphpfr
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il2ulnr-ri h hhuluqnmnrd> philujn{ uruhtrufununrplnr-frp hutr4]rutuhnr-ti h tut{uptnnr-[r

qlrtnuhhrnurqnmur[urtr ur2fuurnutrp: Umugtlub uprynrtrptrhptr nr-trhtr qlrnur\ur& hnpnljp,

qnpbtrutlutr tr2utru\nr-pjnr-tr tr- pur{uprup hu{uurnfrnr-pjnr-h: U2luturnu[pn hp tnr-p.1tutlp

lr hhulhpqiluilp hutluqur"nuu]uuhnr-il h << Fqqq-h Unnilhg ph\trubnrultuh

uunhtrufununr-p.;nrhhhpfL [hpl4ulugr{n4 quhutr2trhpfL: (udupnrtl hil, np hhafhull

Unr-uulhu flu4b-nultuhp rupduhlr h b.12.03 <(hnuhurlnp4ru\gulutr gurtrghp,

uuppur{npnriltrhp tr- huliur\urpqhp iluuhuqfrunr-p3tutip uhfutrfr\u\urtr q]rurnrplnr-trtrhplr

ph\trub nrfr q]rtnulutr uruur]r 6u tr]r 2 tr nphf tuhp :

a)u2mnhul1uL plaaf rhufunu'

CtZ-h Ch4hurhnrp Qhqh\*3fr h prlurhrnrulfrh

Lrurtrn\unntgrlubphhpfr unipfrnh

Sfq-ilup. q. 4., qpn,$hunp tr. (. Uhupntrltuh

Zururnururnrti hri'

ftZz-h qhm. pufrtnnqurp p.q.p.,r1nghhtn ft.U. 9uruurpurpn{ur

21. 08. 2026p
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