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TEXHIIqECKO 3AAAHI,IE
(rexnnqecKa creqnQnrcaqrrn)

3A TTPOBEXAAHE HA OTKPITTA rrpoqEAypA 3A
Bb3JIAIAHE HA OFIIIECTBEHA IIOPbTIKA C

TIPEIMET:

*AOCTABKA, MOHTAX, BbBEXAAHE B EKCIIJIOATATIIIfl I,I
TAPAHTITIOHHO OECJIyXBATTE HA OEMTOCEK)rIrAHA

JTA3EPHA CITCTEMA (@JrC)"
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I.Bb3JIOXI{TEJI.

I4HCTI,ITyT IIO OI,I3I4KA HA TBbPAOTO TtnO -EAH, BbJIfApI4_rI

II. MflCTO HA IT3IIbJIHEHIIE.

I4HCTI4TyT tIO OI43I,IKA HA TBbPAOTO TtnO - FAH, EbJIfAPI,Lf,

ilI. CPOK HA II3IIbJIHEHIIE.

Kpaftnurr cpoK 3a r,r3rrbJrHeHr{e Ha Hacrosrqara o6uecrseua iroprura e 8 ueceqa, cJreA

loArIrIcBaHe Ha AoroBopa. Cpoxrr 3a r.r3rrbJrHeHr.re Ha nopbtrKara BKrrorrBa: AocraBKa,
MoHTax, BbBex,uaHe B eKcrrJroarawrs., o6yueHue Ha cneqlrzrnvrcru Ha BAH u [peAaBaHe Ha

rlrJrara .{oK}T{eHTarILrs. Ha BrrloNurens.

rv. oBrrIA rrHooPMArIur

flpe.urrrertt Ha Hacrosrqara o6uecrBeua rropbqKa BKJrroqBa ",{octanra, MoHTErx, BbBex,{aue
B eKcnJloaraulzs.kr rapaurlr4oHuo o6cnyxBaHe Ha (ferrarocerylrAHa Jra3epHa cr.rcreMa (OJIC)".
3a ynecueHr,re B AoKyN{eHTarIvrfrTa << (pervnocexyHAHa na3epHa cHcrenaa (IDJIC)) IIIe ce
r,r3rrncBa ((cr{creMar a>> uilut (OJIC ).

v. oErrlu rr3IrcKBAIJus, KbM KbM OEMTOCEKyHAHATA JTA3EPHA
CIICTEMA

1. Ilpegnarnarrenne Ha clrcreMara

OJIC e ilpeAHa3naqeHa 3a prupa6orBarre Ha Mr,rKpo- r,r HarrorexHoJrorulr 3a Hy)KAr,rre Ha
MI,IKpoorITI{Kara, eJIeKTopHrIKara, cb3AaBaHero Ha HoBI,I MarepIraJII,I, MeAI,IqI,IHa, 6raolorul rn

Ap. :a Hyxlure Ha IrpoeKT INERA. Paspa6orenr,rre c OJIC rexnorrorr{rl B Hacrosrqus
MOMeHT HtMaT arIaJIOr [Opa.{}r CBpbX BrlrCOKaTa CKOpOCT Ha B3ar'rMoAefiCrnue Ha ira3epHOTO

JIbqeHLIe c BelrlecrBoro. flpu nsauuo4eficrBlre Ha Mareplrsra c ynrpaKbcr,r na3epHr4 r.rMrryJrcr.r,

B pe3yJlTar Ha MHoro KparKara (Qerrarocexyn4ua) [po.{bJrxr,rrsJrHocr Ha rrpoqeca,
3ACETHATATA OT TOIJII'IHATA 3OHA 3HAqI,ITEIHO HAMAJI'BA 14 MOXC TA CE IOCTI4|HE
I{3KJIIovI{TeJIHo flpequsna o6pa6orKa KaKTo Ha rBbpA]r Marepr{anu, TaKa r,r Ha MeKa Marepus.
llpene6peNllMara rro pa3Meplr 3oHa Ha ronJrr.rnuo srsAeficrBue [o3BoJrrBa o6pa6orra c
HaHopa3Mepu. ,{pyro BaxHo IIpeA}rMcrBo Ha Jrai}epu c yJrrpaKbcH rrMrrync[ e, qe re Morar Aa
reHepllpar I,I3KJTIoTII,ITeJIHo Br,rconr.r [r,rKoBr;r MoruHocru. flpu QoxycupaHe Ha JrirepHr,rr cHorr
Bbpxy IIoBbpxHocTTa Ha MaTepr{trJra ce ,uocTr.rra .uocTaTbqHo Br,rcoKa [JrbTHocT Ha
cBeTJILIHHI,Ifl IIoroK, [peAr{3Br.rKBarqa uHoroSoronno [orJrbrrlane Aopr{ B npo3paqHu
MarepLIaJIlI, HarIpI,IMep crbKJro. Tona nosnoJrrBa [oBbpxHocrHo Mr.rKpocrpyKTypr,rpaHe r,r

rrrurpoo6pa6orra Ha rrpo3paqHrr Marepr.rann. .{opu [oBeqe, qpe3 r,r3MecrBaHe Ha rro3r,rrlr4rra
na (loryca Ha JIa3epeH cHon cbc cpeAna eueprI,rs Ha r.rM[yJrca e o6el{a Ha rpo3paqeH
Mareplltu, B p$yJrrar na uuoro$oroHuoro rrornbrrlaHe ce fiocrr.rra rr,rurpoo6pa6orKa Bbrpe B

npo3parrHara cpeAa. Jla^:epnnre crrcreMr.r cbc cBpbxKbcr,r r4MnyJrcn ca ce HanoxuJrr.r Karo
yHl{BepcaneH r,rHcrppeHT 3a Mr.rKpo- u nauoo6pa6orra Ha Marepr.ranr,r. Te seqe ce r.r3rroJBBar

MacoBo KaKTo 3a (fyu.uanaeurarura r{3cJreABaHr,rr, TaKa u 3a pa:rfir,rrrnr.r npaKTr,rtrecKr.r
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npunoxeHl,Is.

vI. lI3tICKBAHI,tfl KbM TEXHTIqECKATA CIIEIII,IOIIKAIIIH, CBOTICTBA rI
KAqECTBA HA OEMTOCEKYHIHATA JIA3EPHA CIICTEMA

Texnuqecrr.rre r.r3r{cKBarrr{s KbM @JIC ce pa3Aen.f,T Ha ABe rpyfl]I - 3a4bJr]xrre.rrnn (1) n
AonbJrHnremrn (2).
Bcu.mu lI3I,IcKBarII{.f,, KoI{To ca or6engsaH[ Karo 3aAbJrxrrreJrgrr ca MI,IHI,IMaJIHTI

I r43l,rcKBalr4g, Kor{To rpr6na la 6'slat 3a,{bJlxr,rreJruo LI3nbnHeHLI. B cnytaft, qe Aa.ueHo

[peAJIOXeHI,Ie H9 OTTOBapS Ha BCHtrKI,r 3aAbJIXI,ITeJIHH MI{HI4MaJIIIU I,I3I,ICKBAH}.I.fl, yqaCTHI,IKbT

qe 6r.ue orcrpaHeu or nopbnKara.
Irlsucrnauuqra, Kor.rro ca or6erssaHr{ Karo AonbJrHlrreJrrrn, He e 3aAbnxI4TeJIHo rfiHoro
LI3IIbJIHeHIIe, HO Te Iqe OKaXaT Bnr,rtHlre IIpU orIeHKaTa, cboTBeTHo rlpu us6op Ha

IrlgnruruareJr Ha rropbrrKara.

OJIC ce cbcror{ or IBe ocHoBulr cr{creMu: 3aAaBarq reHeparop tr ycl{nBaren, cbc
CbOTBETHI4TE KbM Tf,X KOMTIOHEHTI,I.

1. 3MbJIIKIITEJIHII II3IICKBAHVIAz

J\b llapauerrp Croftnocr

(DyurquonaJrHrr rapaMerprr Ha 3aAaBaqns reneparop

1 flnrona MorrlHocr >95 kW [pr,r MaKcr.rMaJreH qecroreH c[eKTbp,
upz 800 nm

2
Cpe.qHa MorrlHocr

> 400mW ilpr.r MaKcr.rMaJreH qecroreH crreKrsp

Z 500mW nplr MrlHr{ManeH rrecroreH cneKTbp

J

flpo.urnxureJrHocr Ha r,rMrryJrca:

<50 fs 6es nrutrlna KoM[pecl4t npfi MaKcI4MarIeH
qecroreH cleKTbp, npu 800 nm;

525 fs c BbnrrrHa KoMnpecus u FWHM:60 nm

75-100 fs npu FWHM:l0 nm

4 9ecroren o6xear 3a rrpeHacrpoftxa na
rIeHTpaJrHaTa .{bJrxr{Ha Ha BbJrHaTa Ha

reHepaqus

llo-rorsM or 35 nm B r,rHTepBaJra

760 - 830 nm, crtrrKa I nmo 3a BcuqKLt
qecrorHr,r cleKTpr,r < 30 nm

5 9ecroren cneKrsp npu FWHM 10 ao 60 nm, rpeHacrpoftsa ce crc crrura 1

nm;

.rla Moxe Aa ce upeHacrpoftna or uorpe6rarens

6 rlecrora Ha noBTopeHr,re or 80 ao 85 MHz
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7 Toqrona cra6r,uruocr Ha cHona, nns <10 prad npr.r 15oC 3a 8 qaca rrHrepBan

8 Cpe.quo KBaAparnquo Ha rrrrya r,r3MepBaH

or l0 Hzto 10 MHz
<0.05 o/o o6rgo

9 Cra6unsocr Ha MorllHocrra (cpe4uo
rna4parnuuo)

< 0.5yo, 3a BCeKr,r nepproA or 2 .raca cneA

rrbp Br{.f, uac o ueo 6xoA}rM sa c'r a6unu3r.rpaH e

pexr.rMa na pa6ora

l0 ,{r.rarraetrp Ha rreruoro (na nuco.ruua lle2) <2mm

11 flpocrpancrBeH MoA TEM66, M2 <1.1

l2 PasxoauN{ocr Ha cnotra <l mrad

13 florxpusaqua > 500: 1, xopr,r3oHranHa

l4 Bpervre 3a BJr?r3aHe B pexr4M na pa6ora 6es
rfnyrcryaqulr Ha r,r3xo,uHr.rre rrapaMerpu B

Ar,ra[BoHa 3aAa,ueH oT [o-ropHHTe
I,I3ECKBAHUS

< 60 mins

t5 Bpervre 3a BJrr,rsaHe B pexlrM ua pa6ora 6e:
Qnycryauur{ Ha r.r3xoAHr,rre rrapaMerpr B

Alrana3oHa 3aAaAeH oT llo-ropHuTe
Lr3lrcKBaHIls oT pexlrM Ha r{3tIaKBaHe

< 30 mins

OynrcquonaJrHrr rr ap aMerpu na Q e*rroceKyn4Hr.rff Jra3epeH ycr{JrBareJr

1 flpo.uuNureJlHocr Ha lrMrryJrca <35fs
2 9ecrora Ha rroBTooeuue I kllz
J Eneorr,rs B r{MlvJrca Z6mJ
4 Cronroureuue Pre-Pulse Contrast Ratio 21000:1
5 Crornomenue Post-Pulse Contrast Ratio > 100:1

6 Cra6unHocr Ha MorrlHocrra (cpe4no
xsanoaruqgo)

50.5% nns 3a 24'raca

7 To.mona cra6unnocr Ha crrorra + l0 urad / oC 
. peak-to-peak. <+/-5% rms

8 ,{uaverrp Ha nerHoro
( sa nucowrsa 1/e2)

10mm+ 1(uorrauuanen)

9 flor.f,or,rgauus Jlusefi na xopr,r3ouTanua

10 flpocrpancrBen MoA TEMoo (M'S 1.3 z no 4nere ocu)

Hauovrnnarq Jra3ep ra fs.narepna crrcreMa

11 Eueprus B rirMnynca )25mJ
t2 tlecrora Ha noBTopeHr.re l kHz
13 Cra6urnocr Ha eHeprr.rfrTa

= 
0.5% rms, peak-to-peak

t4 flon-flpr,rsaurs: JIunefina
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Cncreua 3a KoHTpoJr rr y[paBJrenne na @JIC

OJIC saarJlxrrreJruo rpr6na Aa rrplrrexaBa cr,rcreMa 3a KoHTpoJr r.r yrrpaBJreHlre, Korro
ila oc[ryprBa eAHoBpeMeHeH U rrbJreH KoMnaTbpeH KoHTpon Ha BcrKa eAHa oT
KOMIIOHeHTI'ITe Ha CI{CTeMaTa (SaAaBalI feHepaTop, yC[nBaTeJI, Ha[OMrrBarq na3ep H cr.rcTeMa

3a oxnax.qilre) upes rpa$uuen uorpe6urelcr<n r.rHTepoeftc, I4HcraJrrrpaH Ha Jranrorr,
KOMTIJIEKTOBAH CbC CI,ICTEMATA.

OJIC saarflxrrreJruo rpr6na Aa uMa RS-232 serial u USB uoproBe 3a KoHTpoJr,
cr,rHxpoHr.r3r,rpaHe u ua6moAeHr.re Ha (pynxquure fi.

2. AOIIbJIHTITEJIHTI I,I3IICKBAHVIfl,I

2.1. OnruqeH napaMerpurreH ycrrJrBareJr - OPA

llpelnoxeHl,Iero 3a Jra3epHara cucreMa e xeJrareJrHo Ia BKJrrorrBa rrrrrpoKo
rlpeHacrpofinaeu o[TI,IqecKI,I napaMerp]rqeH ycr,r.ltBaren (OPA) c ecu.mr4 AonbJrur.rreJrn]r
rIpI,IHaAJIexHocrLI sa uacrpoftKa Ha AbnxaHara Ha BbJrHara rroue B c[eKTpaJrHtrfl l]rarra3oH
240 - 2600nm. BcNqxrE KoMnoHeHTr{ na OPA, np}rHa,(JrexHocrlrre 3a reueparlvrfl Ha
xapMoHI,ItIHI,I pI cMecBaue Ha qecrorn rpr6na Aa ca 3arBopeur.r B 3aneqaraHa Kytr.rs.

Ocnonnure cnequ$rEraunv Ha [apaMerpr,rre Ha OPA rpx6na Ia ca [ocrr4xr,rMr.r c OJIC,
KbM Kotro rqe 6r.qe oKoM[JreKToBaH napaMerpr,rrrHr{s ycr{nBareJr. Irlgm.rnaHero or OPA
rpx6na Aa e c rurnefina rrontp]r3arlvfl, v La r{Ma eHepil.rs B r,rMnyrca B cborBerHr,rr crreKTpaJreH

AHarra3oH, KaKTO CneABa:

Ilpenacrpoft naeu c[eKTpaJreu
Arrana3oH

Enenrnq B rrMrrvJrca
<50 fs pump

I 140 - 2600 nm >_ 220 N
800-1150nm > 15uJ

580 - 800 nm > 30uJ

533 - 580 nm > 30uJ

480 - 533 nm > 40pJ

400 - 480 nm > 2.5 uJ

290 - 400 nm

266 - 295 nlrr Z 3FJ

l5 ,Iluxr,rna Ha BbJrgara - 527 nrn
T6 Jla:epno BpeMe Ha xlrBor Ha

HarroM[Barqr4Te Ar.roAHr{ Jra3epr.r

210 000.raca

Ox.naAure.rr (Chiller)
l7 Teuneparypa Ha oxJraAr,rreJrs l8-300c
t8 Cra6unuocr Ha reMrreparypara Ha

oxJIa.uI,ITejul

uo-,to6pa or t0.5oC
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240 -266nrn

Xe;rare.nno e rounonenrrEre sa OJIC Aa orroBapf,T Ha cJreAHlrre AonbJrHrrreJrHrr
TexHr4qecKl,r Kpr,rTepr,ru, 

2̂.2.3auasarq reueparop
1. Hanrmro aBToMarl,r3r,rpaHa cr.rcreMa, [o,q.qbpxarqa cra6r,rnHr,r napaMerpr4 ua pa6ora;

. TgMneparypHo-cTa6r{Jrr{3r{parr Koplyc }r aKTr.rBHa BeHTr,rJrarIr{oHHa cr{creMa (cucrcua :a
o64yxnane) sa ocnrypfiBaHe ua cra6unur.r pa6orHr.r uapaMerpr,r ilpu reMrreparypua
npoMflHa or +/-lOoC u ilocrosHHa BJraxHocr.

2. Anrouarr.rqeH KoHTpoJI 3a rrpeAorBparrBaHe orMecrBaHero Ha AbJrxlruara Ha BbJrHara or
pa6oruara;

3. Cucterrlara rpr6na Aa I,IMa aKTlrBHo no3r.rqrroHr,rpane, KaKTo Ha rrpeHacrpofiuaenansr Ti:
Sapphire Jla3ep, raKa I{ Ha cBbp3Bauero Mex,{y Ti: Sapphire Jrsepa r{ HarroMnBarrlrrrr
TBbpAOTeJIeH I'I3TOTIHI{K.

4. l4sonupauu onrllqHnre KoMrroHeHTr,r Ha pe3oHaropa 3a HaMaJrrBaHe rra pucKa or
3aMbpcsBaHe.

5. Monomrrna KoHcrpyKrIVr Ha Jra3epHara rJraBa, no3BoJrrBa[Ia npeqr.r3eH KoHTpoJr Ha
TeMnepaTypara.

6. Brpa,uena BeHTI,IJIaTI[oHHa cr{creMa (cucreMa 3a o6Ayxnane), Koqro Aa trogbpxa Hr.rcKa

BJIaXHOCT B qacT'ra Ha p$oHaTopa, cb,qbpxaua ocqr{JraTopa, ocutyprBarrla nJraBHa
cr{HxpoHl{3aqus Ha MoAoBere 6es oruecrBaHe or ocuoBHara \l''n>KlrHa Ha BbJrHara B

qenru rleJrr{r 3aAaAeH rrpeHacrpoft saer\a o6xnar.
7. Brsl,Ioxuocr 3a orcrpaHsBaHe r{ 3ilMrHa Ha Mscro Ha HarroMnBarrlara Jra3epHa rJraBa, rrprr

neo6xoAlauocr, 3a Aa ce crtecrr{ or BpeMero Ha peMoHT n cnyuaft Ha roraJrHa rroBpeAa.

2.3. Fs Jra3epeH ycrrJrBareJr

l. Maxcr.Iua.nua ql4crora - I,I3lpaxAaue Ha cr,rcreMara Bbpxy Heopranr,rrrua onrr.rqua Maca.
2. Maxcuualna craburHocr qpes TeMneparypua cra6unusa\us. Ha ycrrnBareJrr.
3. AKrusHa cra6Hnrlsauur (circuitry) trpe3 KoM[rorbpeu KoHTpon Ha rbJrxr.rHara Ha

KOMIIpeCOpa.

4. Koirtnpecoprt rpx6na 4a 6"aa r.r3rpaAeH Bbpxy orAeJrHa ruroqa 3a MaKcr,rMaJrHa
ycroftvr,Inocr H 3a Aa ce noA.(bpxa uacrpoftrara Ha orHorrreHr.rero Ha Abnxl,rHr,rre Ha
stretcher/compres s or.

5. Egnoxopnyceu, KoM[IorbpHo KoHTpoJrr{paH Ar{rr{TaneH reHeparop 3a 3aKbcHeHr,re Ha
I,IMrIyncI,Ire (Timing Delay Generator - TDG), cuuxpoHrd3npaH or MHz-nus curHaJr or
HanoMrrBar{uq rtBep, ocfirypf,Barq Mr,rHrdMyM 8 nesast,tcllMtr rpr4repa.

6. BreN,roxHocr sa pa6ora B pexr{M Ha eAr,rHlrrrHr4 r.rMrryncu.
7, Hesasuculvl KoHTpoJI Ha Bcr.rqKr{ KaHaJrlr 3a cr{HxpoHlr3auufi npu pa6ora B pexr,rM Ha

3aflycKarre.

8. Btsl,IoxHocr 3a KoHBeprI,IpaHe Mex,qy BccKa or cJreAur,rre fipoAbnxr.rreJrnocrr{ Ha
I{MnyJIca: 35 fs, 120 fs, 2 ps, ctc cbrqr.rr Ha6op or onro-MexilrurrHr.r KoMnoHeHTu 3a
6rpso upeo6parysaHe. B qacruocr rpr6na,qa 6rlar r.r3rroJnBaHr,r eAHaKBr,r Bbprsrqu ce
croftrcu 3a peruerKr{Te KaKTo Ha crperqepa raKa u Ha KoMrrpecopa.
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9. PereneparuBHr,rrr pe3ouarop Ha ycr,rJrBarerq e rrperropbtuTenHo Aa BKilotIBa caMo eAHa

BbrperrrHop$oHaropHa KJrerKa Ha florerc, 3a ra ce orpaurlqar rary6ure vI

,{ucnepcuoHurare e(lerru.
10. 3a o6esne.raBaHe Ha no-BtrcoKo cborHorueHr4e cIarHa,'/[IyN[ Ha cl,IcreMara e

npenopbtrr.rTeJrHo [peA pe3oHaTopa Aa ce [ocTaBI,I BTOpa AOIbJIHI,ITeJIHa KJIeTKa Ha

florerc.
11. .{usafinrr Ha pereueparr.rBHur pe3ouarop Ha ycurBarer.u rpt6Ba Aa ocmypu

Bb3Moxuocrr,I 3a cr,rJrHo HaMaJrrBaHe Ha a6epaquxra Ha cHorra u acrl{rMarlBMa.
' Harpr.rMep nsprreuAr,rKyJrffpnrr Ha HanoMrrBarqlrs rbtr Kpar.rqa Ha Ti'sapphire xpucrara.

12. BrgnaoxHocr 3a onrr.rMr.r3arlus Ha AbJrlr<I,tHat& Ha BbnHara lI npoAbnxuTerHocrra Ha

r{MrryJrca or ycrrJrBareru 6eg Aa ce HaJrara pbrrHa nacrpofixa (non4urane Ha KalraIIrITe Ha

xopnyca).
13. HesaBr,rcr,rMa Hacrpoftxa Ha pelrerKrlTe ua Crperveprr/Korvrnpecopbr tlpe3 BIHIITHo

y[paBJreHr,re sa orAeJlur.rre He3aBucI,IMI{ crofi rr.r.

14. PereHeparI,IBHI{sr Alrsaftu 3a ycllJlBarertr s [penopbuureJleH.
15. TepuoeneKTplrrruo oxnaxAaHe Ha aKTlrBHara cpeAa rlplr BoLIvKI,I qecrorl,I Ha noBTopeHLIe

3a MaKcr.rMaJura cra6mnoct.
i6. E4nopoAHoro oxJrEDK,{aHe Ha aKTr4BHara cpeAa - Abpxarelsr Ha aKTuBHara cpeAa rpr6na

Ha[bJrHo .ua rroKpr4Ba rroBbpxHocrTa Ha aKTr.rBHaTa cpeAa, c LI3KJIIOqeHI,Ie OnTLIqHI.ITe
tICJIA.

17. KolanrorbpHo KoHTpoJrr,rpaHa reM[eparypHa cra6uru.rsarlvts.Ha aKT]IBHara cpeAa.

18. Ycunsareilfl ue rpr6na Aa cbAbpxa HarroMrrBarrl Jra3ep B Koprlyca Ha ycurBarers.
19. Cra6unHocr Ha reHeparllrflra Ha Bropa xapMoHrrttrra (SHG) < 0.750 rrns 3a 24 qaca.

2.4. HanorvrrrBaq ira3ep 3a ycrrJrBareJrf, Ha Jla3epnara cr{creMa

1. Cncreuara ue rpr6na rauvra Hyx,{a Aa ce nacrpoftna or rpafinux notpe6ureJl: He ca

ueo6xoAuuu uacrpoftxu.
2. Jlaseprr rpa6na Aa 6r.qe uHcranr,rpau r,r3Bbn Ti: Sapphire ycllnBarent 3a uo-4o6pa

c:ra6vmrocr Ha yc[nBareJrr lr rbBKaBocr ua pa6ora.
3. BrsMoxHocr sa pa6ora Ha irruepa cbc 3aAaBaHa or norpe6rarers qecrora Ha noBTopeHI,Ie

B.u{arra3oH or 1 - l0 kHz c [poAbJrxc,rreJrHocr Ha rrMnyJlca [o-MarIKo or 500 ns.

4. Cucreuara rpa6na Aa BKJrrorrBa rroHe 2 ( xna) I,I3XoAHLI flopra.
5. Jla:eprr rpr6na Aa Moxe Aa ce npenacrpofina Ha BucotlrHa.

vII. OBIUI{ 3MbJIXTITEJIHII rI3tICKBAHVlfl, KbM OJIC

1. IIpu 4ocraBKa Ha cr,rcreMara r,r3rrbJrur.rrensr 3aAbJrll&rreJruo rpx6na ,4a npeAcraBl{
CepruQurar or rrpou3BoArlTeJrr sa CE MaprlrpoBKa.

2. flpu gocraBKa Ha clrcreMara r,r3rrbJruuremr rpx6na Aa npeAcraBl,I ,[exnapaqua sa

csoTBercrBr.re Ha oJIC crc cborBgTHlrre,{uperrunr,r na EC.
3. IrlgcralaUuoHHr,r lr3r,rcKBauufl',

. Tpx6sa Aa 6rle [peAocraBeHa Aeraftmta uu(poprtlaUur 3a ]I3I,IcKBaHI4tTa KbM:

noMerrleHr{e, 3axpalrBaHe r4 Ap., oTHacsrql,I ce Ao r,rHcTaJII4paHeTO Ha CI'ICTeMaTa. Tpr6na

Aa ce ilocoqaT BcI{trKLI c[eq]IaJIHIE I43LrcKBaIIUff 3a MOHTOK n na6OparOpnflTA, aKo I,IMa

TAK}IBA.
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o Tps6na la 6txar rlocoqeHlr r,r3r;rcKBaHr{frTa ga eneKTpo3axpaHBaHe (nanpeNeul{e, ToK,

$asfi, saulura), cburacHo enponeficxlrre craHAaprra. XerareJlHo e OJIC aa pa6oru upn
nrouo(lasHo ereKTpnqecKo 3axpanBarre: HanpexeHl,Ie - 220 VAC +llYo; MaKcuMaJIeH roK
< 40 A; qecrora- 50 Hz.

4. Ctnpeueuen MoAeJr - OJIC rpx6aa Aa ce ocHoBaBa Ha cbBpeMeHHH pa3pa6orxu na
na3epuara clrcreMa, He rro-crapu or 5 roAr.rur{. Cracreuara Karo IIflJIo rpr6na Aa e Ha

na3apa He noBeqe or 3 roAunu.

V[I. OEYTIEHIIE

3aguxureJrHo e .{a ce ocr,rrypr{ o6yrenHe :a pa6ora c @JIC Ha MI,IHI,IMyu 2 cneqnaJl[crrI
(oneparopu), uocouenr,r or BrsroxlrreJrr. O6yreuuero rpa6na.ua o6xnarqa BcHqKI,I actreKTu

na @JIC (ncuurra KoM[oHeHTv Ha cilcreMara r.r Bcr,rqKr,r cotfryepuu [porpaMl,I 3a KoHTpoJI I{

ynpannenue): o6qoro lr3rroJr3Baue, 6asona no,{ApbxKa I,I orcrpausBane na npo6leuu,
cbrJracHo rrpt4Jroxenara KbM clrcreMara AoKyMeHTarI[t (usnrn tesu, KoI{To I{3[cKBar
r.r3r.rcKBar cepBr.r3Ho r{ rapaHqr,rouuo o6cryxnane).
O6yrennero rpx6na Aa ce [poBeAe B rro cneAuara cxeMa:

o Effra pa6orna celN{r.rua crea .[ocrasxara H r\,roHraxa Ha cucteN{ara. O6yrenuero
rpx6na Aa ce ocbrrlecrBr,r n la6oparopvsra, KbAero rqe 6rAe rlocraBeHa Jra3epHara

cr.rcreMa. I{eura Ha roBa o6yreuue e ,ua [peAcraB]I ilIaBHI,ITe Bb3MoxHocrI,I 3a

onepupaue z $ynrquu Ha cr{creMara. Pagxo4vre sa o6yreuuero rpa6na Aa 6rlar
[oerr,r or I4snrln[TeJrr, roftro ue ]tsBbprrrrr AocraBKara Ha Jla3epuara cllcreMa.

o E.ura pa6oilra ce.uMr,rua cre.u nrpn[te 6 N{eceua na onepupane c rasepuara cucreMa.
O6yrenuero rpa6na,qa 6rAe rrpoBeAeHo n yre6en rleurbp, oropI,I3I,IpaH Aa H3BbpIIrBa

TaKoBa o6y.reuue. I{enra e Aa ce nogo6pu rnaru$urauvflTalaa oneparopllTe I,I Te Aa
ycBogT IIIJIHLII Ka[aqI'ITeT Ha Br3MOXHOCTT,I Ha Jra3epHaTa CI,ICTeMa. PaSXOAI4Te nO

roaa o6yreuue rpr6na.ua 6r.uar pa3[peAeJreHr,r, KaKTo cJreABa:

- flrrur,r, AHeBHr.r u KBaprupHr,r pa3xoAr,r 3a roBa o6yrenue, rqe 6rAar 3arrJrareHn or
BrgroxureJrr, trpe3 rrpeAocraBeHrrre cpeAcrBa lro npoeKTa INERA;

- flpoqecbr Ha o6yreuue tr1e 6r.qe [oer or fracrHrdKa, rofito ue AocraBI,I JlirepHara
cr{cTeMa.

- I4snurnlrreJrrr ce 3aA6JrxaBa ra upeAocraBlr AoKyMeHTu Ha Jrurlara 3a ycnernHo

3aBbprrreHo o6yrenue.

L

TAPAHTIUOHEH CPOK HA OJIC

fapanquonnlrflT cpoK Ha cncrsMara rpn6na [a 6l'.4e Mr,rHraMyM 12 ueceua, cJre.{

o4o6peu rocne,{eH recr 3a rrpneMaue na OJIC. fapanqronHl,Itr cpoK, npeAnoxeH or
Y.Iacruura ce yAbiIXaBa aBToMarI,IqHo c rleprloAa, cborBercrBarrl ud BpeMero Ha

o6qur npecrofi Ha cl{creMara 3a peMoHT I,r HoBo BbBex,qaHe B eKcnJloaralll4fl, cJIeA

peMoHTa, nplr ycJroBrire, rre 3aKbcHeHr,rero He ce Abnxr{ na BtsnoxllTers. Tosa ca

3a[bJrx[TeJrnrr r43r.rcKBaur,rs, IIo-Aurr flpe,qJloxeH rapaHIILIoHeH cpoK, u{e 6tAe
rrpeAr,rMcrBo rrpr orIeHKa ua o(feprr,rre.
fapauquxra rpa6na 3aAbJrlnrlreJrno Aa 6rAe nrnsa rapaHrlr,rfl, Korro BKnrorrBa

BCI,IIIKI{ IIPEKI,I PII:IXOATI, CBrP3TUII4 C TAPAHIII,IOHHI{TE AEftTTOCTT,T !I YCJIYTfi. fITtUUtE

TX.

2.
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pa3xoArr Ha eKcIIepTuTe v BcHrrKH Apyrfi pa3xoAr{ BbB Bpb3Ka c ToBa, ca BKJIIOqeH}I B

rapaHrlr{tra.
B parrar<ure Ha [peAnoxeur,Ir rapaHrl[oHeH cpoK, I4gnuuureJlf,T 3aAbJrxnreJrlro
E3BbpruBa 6esnnafiro orcrpanrBarre Ha noBpeAr.I, HacrbrILIJIlI B rapaHIII,IoHHLIt

IIepI.IoA, rrpr4ApyxeHr,r c KoHcyJrTar[vs, BbBex,uaHe B eKc[JloaTatlut vL TecT 3a

lpr.reMaHe cneA peMoHT, 3aeAHo c llpeAcraBurelrvr ua Btgloxl,rreJlfi.
Cpox ra peaKur.rs 3a cepBr.r3Ho o6cnyxBane - AlIarHocrI{IIupaHe Ha Irpo6JIeMa, Ao

5(uer) pa6orHr.r cJreA yBeAoMtrBaHe or Brsroxr.rrers Ha I43ilbnHI,ITeJIs 3a BI3HI,IKHaII4

uonpe.uu. ToBa e 3aAbJrxrrreJrH o rr3rrcKBaHe.

flpeAurrlcrno e 3a,qbJrxeHlre 3a cJreArapaHur{oHHo odcryNnaue u rapaHTI,IpaHa

AocraBKa Ha pe3epBHu qacrLr 3a cpoK or 8 u rroBetle ToALIHI{ cneA noAnlrcBaHe Ha

rrpneMHo npeAaBareJrHr{r ilporoKon 3a upueMane Ha OJIC.
llpe4uiracrno e Bb3Moxnocrra 3a HaArpax,uaHe Ha cllcreMara.

X. IPIIEMAHE.TIPEAABAHE HA IOTOBATA C}ICTEMA:

IrlsnlflHr,rrensr [peAaBa, a Br3roxlrreJrsr rrp]reMa r.r3[bJIHeHI,Iero Ha nopbrlKara c IrpI4eMo-

npeAaBaTeJreH [poToKoJr, cbrrbTcTBaH r{ oT rrpoToKoJrr,rTe 3a v3l]uTaH.'jfr Ha CI,ICTeMaTa.

I4snurauusla 3a [pueMaHe Ha OJIC rpr6Ba,ua ce r,r3Bbprrrar cbBMecrno or I,Igntmrureug r,t

BrsroxureJu, cJreA MoHTaxa Ha cr.rcreMara B ra6oparopvtflTa Ha BlsroNlIreJUI, qpe3

[poBexAaHe Ha TecT 3a npneMaHe.
flpr.reuaremrr.rxr recr rpx6Ba ra AoKaxe Hairuque Ha BcLIIIKLI 3aAbJrlrilrreJrnrr

TeXHI,IqoCKLI I'I3I{CKBaHI,i-S.HA CI,ICTeMaTa,3aniA Ce AOCTI,ITHe AO MaKCI{MaJIHI{ pe3yJITaTI'I , KaKTO

I,I HaJII,IqHe Ha npeAJIoxeHI,ITe or Y.{actHuKa AorIbJrHr{TeJrHrI u3ficKBaHla.s.

llo4po6nocruTe 3a HaqHHa Ha fipoBexraue Ha recra tqe 6r.qar AoroBopeHI,I MexAy
Brsnoxfireln n VzrturHrlTeJrff cJreA rr3BbprrrBaue Ha AocraBKara v MoHTax Ha crlcreMara,
OxonqareneH flpueMo-rrpeAaBareneH rrporoKon rqe ce noArIHIIre ABycrpaHHo, cJIeA Karo

AocraBeHara cr,rcreMa ce r,r3[or3Ba or crrequaJrucrr.r na Bsgnoxl{TeJlfl 3a neplaoA or eAI,IH

Meceq lr aKo (DJIC pa6orr.r B cborBercrBr,re c npnerr.rre cnequtburauuu u 6es rIoBpeALI unpl

r{erBrrpaBHocrrr IIo BpeMe Ha To3r.r IIepnoA.
Tosu nporoKoJr ce [oAnr.rcBa creA Karo recrtT :a pa6ora Ha cllcreMara e oAo6peH.

Aro npes ro3r4 neplaoA Bb3HHKnar upo6neMlr uJrr.r HeI,I3rIpaBHocrn, I43nbiIHI,ITeJIflT ce

3aAbJrxaBa Aa rlr orcrparrrd B rroAxoArrq cpoK , cre,q rofiro Aa ce I43BIpIIII,I HoB Tecr.
Morar Aa ce HarrpaBsr MaKclrMyr!( Tpr{ [ocne,uoBareJlHl,I TecroBI,I repl{oAa, He 3a

floBeqe or 6 ueceqa.
Oron.rarenHoro [pHeMaHe Ha c]rcreMara r.r3r,IcKBa o,qo6penne Ha Bc[tIKr{ vrgfi:'rranvIs.

I,I e.u,rH yc[elreH TecToB [ep]roA.

xr. IOKyMEHTATIAfl
Tpx6na.{a 6rlar [peAocraBeHr.r BclrtrKlr AoKyMeHTr,I I{ pbKoBoAcrna, neo6xoAuMl{ sa pa6ora
c oJIC. ,{oxyrrreumquflTa ce pa3fnex,{a Karo qacr or o6opyaBaHero r,r o6opyanaHero He

Moxe,qa 6rAe rrplrero, AoKaro He ce AocraBll II.f,JIara AoKyt{eHTaIIus.
Ilpr.r AocraBKara Ha anaparypara rpr6Ba ra 6r,qar BKrrorleHu I,I [peAaAenu rca (2)

KoMrrneKTa nogpo6na AoKWeHTarIrrt Ha anrnuficru e3r.rK, B eJIeKTpoHHa I,I xaprl,Iena Qoprr,ra:

J.

4.

5.

6.
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pbKoBoAcrBo 3a pa6ora H noAApbxKa Ha rlrJrara cr,rcreMara,KaxTo u co(bTyep, xofiro craua
u3Ki[oqureJrna co6crBeHocr na Brsnoxr{TeJrr,cJreA [oAnLIcBaHe Ha AoroBopa.

XII. MflCTO HA II3IbJIHEHIIE

Peny6nura Burapr.rx,
I,IHCTI4TyT IIO OI43I4KA HA TBbPAOTO T-f,JIO-EAH, BbJIfAPILfl

. fp.Co$nr, 6yr. ,,I{apurpaAcKo rrroce" Ns 72.

Yqacrnnrlu, flpeAnoxunu Texnuqecro [peAJroxeHr,re, He cbAbpxtilIo [ocoqeHl,ITe rto-rope

IaHHI4, KaKTO rr [peAnOXeHI{e, KOeTO He OTfOBapg Ha I43I{CKBaHI'ISTa, nOCO!IeHI,I B

Texu[.recKoro 3aAaHr{e Lr MeroAr.rKara 3a o[peAeJrrHe Ha KoMlJIeKcHara oIIeHKa rqe 6rAar
orcrpaHeHr4 or rracrue B nporleAypara.
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