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TEXHHNYE CKO 3AJJAHHUE
(Texanmuecka cnennpuKanus)

3A IIPOBEJKIAHE HA OTKPUTA IIPOLIEAYPA 3A
BB3JATAHE HA OBIIECTBEHA MOPBYKA C
MPEJMET:

“TOCTABKA, MOHTAK, BBBEXXJIAHE B EKCILJIOATAILIAS A
IF'APAHIIMOHHO OBCJIYKBAHE HA ®EMTOCEKYHIHA
JIASBEPHA CUCTEMA (®JIC)”
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Hpoexr: ,JloBHmasane Ha kanaunTera Ha HHCTHTYT Mo ¢pu3nka HA TBHpAOTO TI0 - BAH B
00,1aCTTa Ha MHOTOYHKIIHOHAIHHTE HAHOCTPYKTYpH”
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L.BB3JIOXXUTEJL
HMHCTUTYT I1O ®U3UKA HA TBBPJIOTO TAJIO -BAH, BBJITAPUA

. MSAICTO HA U3ITHJIHEHUE.
HMHCTUTVYT I10 ®U3UKA HA TBBPJIOTO TAJIO — BAH, BBJII'APUA

III. CPOK HA M3IIBJIHEHHUE.

KpaifHuaT cpok 3a H3IBJIHEHHME Ha HacTosImara oOIIECTBEHA TOPhYKa € 8 Meceua, clel
NOoANMKCBaHE Ha JoroBopa. CpoKbT 3a H3MBJIHCHHE Ha HOpPBYKATa BKIIOYBA: JOCTaBKa,
MOHTAaX, BBBEXaHE B €KCIUloaTauus, obydyenue Ha cnenuanuctd Ha bAH u npenasane Ha
1s1aTta JOKyMeHTaIug Ha Br3moxuTens.

IV. OBIIA HHO®OPMAIIMA

IlpenmeTsT Ha HacTOsmMATa OOMIECTBEHA MOPBYKA BKIIOYBA “J{0CTaBKa, MOHTaX, BHBEXKIAHE
B eKCIUIOATallHs U rapaHIMOHHO 06ciyBaHe Ha PeMToceKyH 1Ha J1azepHa cucteMa (DJIC)”.

3a ynecHeHHe B IOOKyMeHTanusra « (emrocekyHmHa nasepHa cucrema (®JIC)» me ce
u3nucea «cucrtemara» wind «OJICy.

V. ObIIX HM3HCKBAHHSI KBM KBM ®OEMTOCEKYHIHATA JIASEPHA
CUCTEMA

1. Hpeuna:maqe}me HA CHCTEMaTa

®JIC e npennasHaueHa 3a pa3paboTBaHe Ha MHMKPO- W HAHOTEXHOJIOTHHM 3a HYXIWTE Ha
MHKDPOONTHKATA, €JICKTOPHUKATA, Ch3/1aBaHETO HA HOBHM MaTepHAIM, MEAUINHA, OHOJIOTHS U
Ap. 3a Hyxaumre Ha npoekr INERA. Pazpaborenute ¢ ®JIC Texnonoruu B HacTosus
MOMEHT HAMAT aHaJlOr IMOpaaM CBPBX BHCOKATa CKOPOCT Ha B3aHMOJEHCTBHE Ha JIa3€PHOTO
TBYEHHE ¢ BelecTBOTO. [IpH B3auMoaelicTBiE Ha MaTEpHATa C YATPAKbCH JIa3ePHU HMITYJICH,
B pesylral Ha MHOro Kparkara (QeMTocekyHOHA) NIPONBIDKHTEIHOCT Ha IIpoIleca,
3acerHarara OT TOIUIMHATa 30HAa 3HAYMTETHO HAaMaliBa W MOXE Jia c€ IIOCTUTHE
H3KJIOYHTEHO Mpenu3Ha 00paboTKa KakTo Ha TBHPIM MaTepHalld, Taka i Ha MeKa MaTepus.
[IpenebpexxnMara 1o pa3MepH 30HA Ha TOIUIMHHO BB3JEHCTBHE MO3BOJIIBA 06paoTKa ¢
HaHOpasMepH. J[pyro BayXHO NMPEAUMCTBO Ha JIa3epH C YIATPAKbCH UMITYJICH €, Y€ T€ MOTaT Ja
TeHepHupaT M3KIIOYUTETHO BUCOKH NMUKOBH MomHocTH. IIpu okycmpane Ha Jla3epHHs CHOI
BbpXy MOBBPXHOCTTA Ha MaTepHala ce J0CTUTa JOCTaThYHO BHCOK2 IUTHTHOCT Ha
CBETJIMHHUA IIOTOK, MPEIW3BHKBAlla MHOTO(QOTOHHO IIOTNBINAHE NOPH B MPO3PAYHH
MaTepuay, HampuMep CTBKIO. ToBa MO3BOJIABA HOBBPXHOCTHO MHKPOCTPYKTYpHpaHE |
MHKpooO6paboTKa Ha Npo3payHy Marepuanu. Jlopu moBede, upe3 W3MECTBAHE HA MO3UIIUSTA
Ha (okyca Ha Jla3epeH CHON ChC CpeJHa €HEeprus Ha MMIyinca B ofeMa Ha mpo3payeH
MarepHal, B pe3yJITaT Ha MHOTO(OTOHHOTO IOIIBIIAHE C€ MOCTUra MUKpooOpaboTka BETpE B
npo3paynara cpena. JlasepHure CHCTEMH CBC CBPBXKBCH HMIIYJICH Ca CE€ HAOXWUIH KaTo
YHHBEPCAJICH HHCTPYMEHT 3a MUKpO- H HaHO0OpaboTKa Ha MaTepHaIH. Te Bedye ce W3MOoI3Bar
MacoBO KaKTO 3a (QyHIaMEHTATHH H3CIEABaHUA, Taka M 32 pa3MYHH [PAKTHYECKH
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TPHIIOKEHHUS.

VI. UIBUCKBAHUS KbM TEXHHUYECKATA CHEIIU®UKAIIUS, CBOVICTBA T
KAYECTBA HA ®EMTOCEKYHIHATA JIA3EPHA CHCTEMA

Texumnueckure m3uckpauus KeM DJIC ce pasgensat Ha ABe IPYNH — 3aXbJKHTENHH (1) H
OONBJIHATETHH (2).

Bceuuky M3MCKBaHUSA, KOHTO ca OTOENs3aHM KaTo 3aAb/DKHTEHH Ca MHHHMAaTHH
W3WCKBAHUSA, KOUTO TpsaOBa Na OBIAT 3aJb/DKUTENHO H3NBIHEHH. B ciyual, ye naneHo
IpPEIOKEHHE HE OTroBaps Ha BCHYKH 33b/DKUTETHN MUHHMAIHM U3UCKBaHHS, YYACTHHKBT
me 6b1e OTCTPaHEeH OT MOpbUKaTa.

W3uckBanuaTa, KOUTO ca OTOENA3aHU KAaTO AONMBJHHTEIHH, HE € 3aIbDKUTENHO TAXHOTO
M3IIBJIHEHHE, HO T€ IN€ OKaXKaT BJIMAHHE NPH OIEHKaTa, CHOTBETHO Npu u3bop Ha
WznenauTen Ha MOpBHYKATA.

DOJIC ce CBCTOM OT JBE€ OCHOBHH CHCTEMH: 3aJ1aBall re’Leparop M YCHUBaTesl, CBC
CBHOTBCTHUTC KBbM TAX KOMIIOHCHTH.

1. 3AABJDKUTEJIHU N3NCKBAHUA:

Ne Hapametsp Croitnoct

@DyHKIMOHATHH MapaMeTPH Ha 3a1aBalus reHepaTop

1 IInkoBa MomHOCT >95 kW npu MakcHMaJieH YeCTOTEH CIEKTHP,
npu 800 nm
) > 400mW npu MakcHMaseH YeCTOTEH CIIEKThD
Cpenna MoIHOCT

> 500mW npu MEHHMAaJIEH YECTOTEH CIIEKThD

3 <50 fs 6e3 BBHHIIHA KOMIIPECHS IPH MaKCHMAaJICH

YeCTOTEH CIIeKTHP, npH 800 nm;

TIpombmKHTENHOCT Ha HMITyIICA: <25 fs ¢ spHmHA Komnpecus ¥ FWHM=60 nm

75-100 fs mpu FWHM=10 nm

4 YectoTeH 00XBart 3a IpeHacTpoHKa Ha [To-ronsM ot 35 nm B uHTEpBana
LEHTpaJHaTa JbJDKHHA Ha BhJIHATA HA 760 — 830 nm, cTpnka 1 nm, 3a BCHYKH
reHepanus 4yecTOTHH creKTpd < 30 nm

5 UYecroren cnextsp npu FWHM 10 o 60 nm, mpeHacTpoiiBa ce ¢hC CThIKA |

nm;

Jla MOJKe 2 C€ IIPSHACTPOHBa OT NOTPEOHTENS

6 YecToTa Ha TOBTOPEHHUE ot 80 mo 85 MHz
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7 TouxoBa cTaOMITHOCT Ha CHOIIA, rms <10 prad npu 15°C 3a 8 yaca uHTEpBaN

8 CpenHo kBagpaTu4HO Ha mryMa uamepeal | <0.05 % o6mo
ot 10 Hz 1o 10 MHz

9 CrabunHocT Ha MOIMHOCTTA (CPEAHO <0.5% , 3a Bceku nepuoz oT 2 Jaca Clex
KBaJpaTHIHO) IBPBHA Yac, HEOOXOAUM 3a CTabUITH3HpaHe
pexxuma Ha paboTa

10 | lmameThp Ha IEeTHOTO (HA BUCOYMHA 1/e2) <2 mm

11 | IIpocTpancTBeH MOJI TEMyo, M?<1.1
12 | PazxomumocT Ha cHOMNIA <1 mrad
13 | Honsapuzamus > 500:1, xopusoHTaNHa

14 | Bpeme 3a Biu3aHe B pexuM Ha pabota 6e3 | < 60 mins
GbykTyay Ha U3XOJHUTE apaMeTPH B
JMarazoHa 3aJa/ieH OT MMO-TOPHUTE
U3UCKBAHHUS

15 | Bpeme 3a Bin3ane B pexxuM Ha pabota 6e3 | < 30 mins
GIIyKTyanuu Ha W3XOIHUTE ITapaMeTpH B
Ii¥ana3oHa 3a7aJeH OT O-TOpPHUTE
M3UCKBaHUA OT PEXXUM Ha M3YaKBaHE

DOyHKIHOHATHHA MapaMeTpH HA (PeMTOCEKYHIHHUS Jia3epeH YCHIBATE

1 ITpoapmkuTETHOCT HAa HIMITyJICA <35fs
2 YecToTa HAa TOBTOPEHHNE 1 kHz
3 Eneprus B ummyica >6mJ
4 Crpotnomenue Pre-Pulse Contrast Ratio >1000:1
5 CrotHowmenue Post-Pulse Contrast Ratio | > 100:1
6 CraGmIHOCT Ha MOITHOCTTA (CPEAHO <0.5% rms 3a 24 gaca
KBaJpaTU4HO)
7 | TouxoBa cTaGHUIHOCT Ha CHOMNa + 10 pyrad / °C, peak-to-peak, <+/-5% rms
8 JluameTsp Ha NeTHOTO 10 mm + | (HoMHuHaNEH)
( Ha BucounHa 1/e%)
TMonsgpuzanms JluneltHa XOpU30OHTAHA
10 | IIpocTpancTBeH Mox TEMgo (M” < 1.3 u 1o 1BeTe ocH)
HanomnBam Jsiazep 3a fs 1azepna cucrema
11 | Eneprus B uMmysca >25m]
12 | YecroTa Ha IOBTOpPEHHE 1 kHz
13 | CrabunHoCT Ha eHeprusTa < 0.5% rms, peak-to-peak
14 | lonsapuzanus: JIuneitna
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15 | IpmxuHa Ha BRIIHATA ~ 527 nm

16 | JlazepHo BpeMe Ha KHBOT Ha >10 000 gaca
HAMOMIBAIUTE JUONHH JIa3epH

Oxnaanren (Chiller)

17 | Temnepatypa Ha OXJIaXUTENS 18-30°C
18 | CrabunHocT Ha TemmepaTypaTa Ha no-no6pa ot +£0.5°C
OXJIATUTEIS

Cucrema 3a KoHTpO. M ynpaBiaenne Ha O®JIC

@JIC 3apbaskuTeTHO TPAOBA 1a MPHUTEXKaBa CHCTEMA 32 KOHTPOJ M YIPaBIICHHE, KOATO
Ja OCHIypsiBa €IHOBPEMEHEH M IIbJIEH KOMIIIOTBPEH KOHTPOJI Ha BCSAKAa €HHA OT
KOMIIOHEHTHTE Ha CHCTEMaTa (3aJaBalll reHepaTop, YCHIIBaTell, HallOMIIBAL JIa3ep U CHCTEMa
3a oxJaxnaHe) upe3 rpaduueH mnortpeOuTencku uHTEpdeiic, MHCTANMpaH HaA JaIToIl,
KOMILJIEKTOBaH ChC CHCTEMATa.

®JIC 3apbioxuTenHo Tpsab6Ba ma mMa RS-232 serial m USB mnoproee 3a koHTpoun,
CHHXPOHH3UpaHe U HabMoIeHHe Ha QYHKIUHTE .

2. JOHIBJIHUTEJ/JHHU N3UCKBAHMUA:
2.1. OnTH4yeH napamerpuveH ycuasared - OPA

IlpennoxenneTo 3a JasepHaTa CHCTEMa € JKeJIATEJIHO Ja BKIIIOYBA I[IIHPOKO
IIPEHACTpOMBaeM ONTHYECKH MapaMeTpudeH ycuiBatenl (OPA) c BCHYKHM JONBIHUTEIHU
NPUHAUIEKHOCTH 3@ HACTPOHKAa HAa NB/DKAHATA HA BBJIHATA [IOHE B CIEKTPAIHHA AHAIA30H
240 — 2600nm. Becuwdku xommoHeHTH Ha OPA, npHHAIIEXKHOCTHTE 3a TreHEpalus Ha
XapMOHHMYHH M CMECBaHE Ha YeCTOTH TpsiOBa /1a ca 3aTBOPEHH B 3alle4aTaHa KyTHS.

OcnoBrute cnenudukanuu Ha napamerpure Ha OPA TpsbBa na ca noctmxumu ¢ GJIC,
KBM KOATO me OBJe OKOMIUIEKTOBAaH MapaMeTpUy4Hus ycuiBaresn. WsmbuBameto ot OPA
Tps6Ba Ja € ¢ JIMHEeHHA NOJIIPH3alKs | J1a UMa CHEPris B MUMIIYJICa B ChOTBETHHS CIEKTPAJICH
JMana3oH, KakTo clie/Ba;

IpenacTpoiiBaeM cneKTpajieH Eﬂeli‘;‘(‘)“f:p‘l“;l';yﬂca
ANATNAa30H
1140 - 2600 nm > 220 ]
800 - 1150 nm > 154
580 - 800 nm > 300
533 - 580 nm > 304
480 - 533 nm > 40w
400 - 480 nm > 2540
290 - 400 nm > s
266 - 295 nm > 3




Keaareano e xommnoneHtute Ha DJIC
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240 - 266 nm > 3]

Jda OTroBapsAT Ha CICOIHUTC QAONbJIHHTECJIHH

TEXHHUYCCKHA KPUTCPHH:

2.2. 3apaBam reHepaTop

Hamenro aBTOMaTM3upaHa CHCTeMa, MOANBpXKama CTaOWIHM mapaMeTpd Ha pabora;
TEMIEPATYPHO-CTAOMIM3UpaH KOpIyC M aKTHBHA BEHTHJIAIIMOHHA CHCTEMa (CHCTeMa 3a
oboyxBaHE) 3a OCHTypsiBaHE Ha CTaGUIHM pabOTHH MapaMeTpH IIPH TEMIIEpaTypHa
npoMsiHa 0T +/—10°C U OCTOSIHHA BJIAXKHOCT.
ABTOMaTHYEH KOHTPOJI 3a NIPEAOTBPATIABAHEe OTMECTBAHETO Ha ABIDKHHATA HA BHJIHATA OT
paboTHaTa;
Cuctemara Tpsi6Ba fa MMa aKTHBHO IMO3HIIMOHHpAHE, KaKTO Ha mpeHactpoiiBaeMust Ti:
Sapphire nmazep, Taka H Ha cBBbp3BaHeTo Mexay Ti: Sapphire nazepa ¥ HamoMmBaUIUAT
TBBPIOTENEH H3TOYHHK.
W3onupanyn ONTHYHHTE KOMIIOHEHTH Ha pE30HATopa 3a HaMajlsBaHe Ha pPHCKA OT
3aMbpcsBaHe.
MoHonuTHA KOHCTPYKIMS Ha Jla3epHaTa IJlaBa, MMO3BOJIABAIIA NPEHU3EH KOHTPOJ Ha
TEMIIepaTypara.
Brpanena BenTHIanMOHHA cHcTeMa (cHcTeMa 3a 00IyXBaHe), KOATO 12 MOAALPXKA HHCKA
BJIQXHOCT B YaCTTa Ha pPE30HATOpa, CHABbPKAINAa OCHHIATOPa, OCHIYpsBallla IIIaBHA
CHMHXPOHH3allds Ha MOJi0oBeTe ©e3 OTMECTBaHE OT OCHOBHATa Ib/DKMHA HA BBIHATA B
LeNTUs LEeNns 3aJaieH IIPeHacTpoiiBaeM 00XBar.
B®3MOXHOCT 3a OTCTpaHsBaHE M 3aMsHA HA MCTO Ha HAIIOMIIBAIATA JIa3€pHA TJ1aBa, TIPH
HeoOXOJMMOCT, 32 Jia Ce CIIECTH OT BPEMETO Ha PEMOHT B CITy4aii Ha TOTAJIHA OBPEA.

2.3. Fs n1azepeH ycujBareJ

Maxcumanna urcTOTa — H3rpaXKaaHe Ha CHCTEMATa BbPXY HEOPraHUYHA ONITHYHA MAaca.
Maxcnmanna crabunHOCT Upe3 TemreparypHa CTabHIH3alKs Ha YCHIIBATENs.

AxTHBHa cTabmwim3anus (circuitry) 4pe3 KOMIIOTHBPEH KOHTPOJI Ha IBDKMHATA Ha
KOMIIpecopa.
KomnpecoppT TpaOBa na ObIe H3rpaJeH BBPXY OTAEIHA IUIOYa 332 MaKCHMallHa
YCTOWYHMBOCT M 3a Jia C€ NMOJIbpXKa HacTpoWKara HA OTHOIICHHETO Ha IBJDKHHHUTE Ha
stretcher/compressor.
EnHokopImyceH, KOMITIOTBPHO KOHTPOJMpAaH IWTHTATIEH T'eHEpaTrop 3a 3aKhCHEHHE Ha
ummyncute (Timing Delay Generator — TDG), cuuxponusupan or MHz-Bus cursan or
HaMOMIIBAIIHA JIa3ep, OCUTYPSBAl MUHAMYM 8 HE3aBUCHMH TPHUTEpA.
Bn3moxHOCT 32 paboTa B peXXHUM Ha €AMHHYHE UMITYJICH.

HesapucuM KOHTpON Ha BCHYKH KaHATH 3a CHHXPOHM3alMs HpH pafoTa B peXHM Ha
3amycKaHe.
BB3MOXKHOCT 3a KOHBEPTHpAHE MEXIY BCSKa OT CJIAENHHTE NPONBIDKMTEIHOCTH HA
umnyica: 35 fs, 120 fs, 2 ps, cbc chiIus HAOOp OT ONTO-MEXAHWYHH KOMIIOHEHTH 34
6Bp30 npeobpasysaHe. B gacTHOCT TpsAGBa ma OBOAT M3MOI3BAHH €IHAKBYM BHPTAINYU CE
CTOMKM 3a PEIIETKUTE KaKTO Ha CTpeTYepa Taka ¥ Ha KOMIIpecopa.
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PereHepaTHBHHAT Pe30HATOP HA YCHJIBATENS € MPENOPBUYHTENIHO [a BKIIOYBA CaMO €Ha
BBTPEIIHOPE30HATOPHA KiIeTKa Ha [lokenc, 3a Ja ce OrpaHHuar 3aryOMre u
JMCTIEPCHOHHUTE e(DEKTH.

3a ofesmeuaBaHe Ha I10-BHCOKO CBOTHOLICHHE CHTHAW/IIYM Ha CHCTEMara €
MPENOPBYUTEHO Mpel pe30HaTopa Ja ce MOCTaBM BTOpa IONBIHMTENHA KIETKA Ha
IMoxenc.

Ju3afiHbT HA pereHepaTHBHUS pPE30HATOP HA YCHiBarend TpsA6Ba f1a OCHTYpH
BB3MOXHOCTH 32 CHJIHO HaMaJsiBaHe Ha alepauusara Ha CHOIA M aCTMIMaTH3MA.
Hanpumep nepreHauKyIapHy Ha HAamoMITBaIIHs Jib4 Kpanma Ha Ti-Sapphire kpucrana.
BB3MOXHOCT 32 ONTHMH3alMs Ha NHDKHHATA Ha BBIHATA U NPOIBIDKHTENHOCTTA HA
UMITyJIca OT ycuiBares 0e3 Aa ce Hajlara pbyHa HacTpoHKa (IIOBIWraHe Ha Kananure Ha
KopIyca).

HesaBucuma HacTpolika Ha pemerkute Ha CrperdepbT/KoMIpecopbT 4pe3 BBHIIHO
yIpaBJIeHUE HA OTACITHUTE HE3aBUCUMH CTOHKH.

PereHepaTHBHHAT IU3aiH 33 yCUIBATENAT € PEIOPHYMTEIIEH.

TepMoeneKTpUYHO OXJIaXAaHe Ha aKTHBHATA CPeAa IPH BCHYKH YECTOTH Ha IIOBTOPEHHUE
3a MaKCHMMaJIHa CTaOMIIHOCT.

EQHOPOIHOTO OXJIaXKAAHe Ha aKTHBHATA Cpela - AbPXKATEeNAT Ha aKTHBHATA cpeaa TpabBa
HAITBJIHO [Ia TIOKpPHWBA MOBBPXHOCTTA HA aKTUBHATA CPEZa, C M3KIIOYEHHE ONTHYHHTE
gerna.

KoMIroThpHO KOHTpOIHpaHa TeMIepaTypHa CTabUIM3alis Ha aKTUBHATA Cpea.
VYcunsarens He TpsOBa 1a ChIbprKa HAIIOMIIBAII JIa3ep B KOPITyca Ha YCHIIBATEs.
CrabmHOCT Ha reHepanusaTa Ha Bropa xapmonudHa (SHG) < 0.75% rms 3a 24 vaca.

2.4. HanommnBaim Jia3ep 3a ycHJIBaTe st HA J1a3€PHATAa CHCTEMA

Cucremara He TpgOBa Ja ¥MMa HyXXIa Ja ce€ HACTpOWBa OT KpalHUs MoTpebuTeN: HE ca
HEOOXO0IMMH HACTPOHKH.

JlazepbT TpsabBa ma Obae WHCTamHpaH u3BBH Ti: Sapphire ycunBartens 3a mo-no0pa
CTa0HIIHOCT Ha yCUJIBATENs ¥ I'bBKABOCT Ha paboTa.

Bn3MoxHOCT 32 paboTa Ha Jlazepa ChC 3aJaBaHa OT MOTPEOHTENS YECTOTa HA TOBTOPEHUE
B AuanasoH oT 1 — 10 kHz ¢ mpoJb/KUTENnHOCT Ha HMITyIca mo-mainko ot 500 ns.
Cucremara Tps6Ba Ja BKJIIOYBA ITOHE 2 ( ABA) U3XOJHH IIOpTa.

JlazepsT TpaOBa Aa MOXE J1a ce NPEHACTPOiBa Ha BUCOUMHA.

OBIUU 3AIB/OKUTEITHHA U3UNCKBAHUSA KBM ®JIC

[Ipm mocraBka Ha cucTeMaTa H3MBIHHUTENAT 33aAbOKHTETHO TpAOBa la NpelNcTaBU
Ceptudmukar ot npouspoauteis 3a CE MapkupoBKa.

Ilpm moctaBka Ha CHCTeMara HW3IBIHATENAT TpsiOBa fAa mpenacrasd Jlexnapanus 3a
cpotBercTBUE Ha DJIC cve choTBeTHUTE [Uupextnsu Ha EC.

WHcTananuoHHN W3KCKBAHUS:

Tps6Ba na Oboe mpenocTaBeHa [eTaliHa HHOOPMAIMsA 32 HM3MCKBAHMATA KbM:
TIOMENIEHHUE, 3aXpaHBaHe U JIp., OTHACSIIM Ce IO MHCTANHpAaHEeTO Ha chcTeMara. TpabBa
Ia ce IMoCOoYaT BCHYKH CIICIIHATHA M3HCKBAHMA 3a MOHTaX B J1a0OpaToOpHATa, ako MMa
TaKUBa.
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e TpsaOBa ma OBHAT MOCOYCHH W3HCKBAHMATA 3a ENIEKTPO3aXxpaHBaHE (HaNpeKeHHE, TOK,
¢asm, 3amuTa), chriacHo esporeiickute cranaapru. JKenarenso e @JIC na pabotu npu
MoHO(]a3HO eeKTpuUecKo 3axpaHBaHe: Hanpexenue - 220 VAC £10%; MakcuManeH Tok
<40 A; gecrota — 50 Hz.

4. Copemenen mozen - OJIC Tpsabea ma ce oCHOBaBa Ha CHBPEMEHHH Da3pabOTKH Ha
Na3epHaTa CHCTEMa, He To-cTap oT 5 roxauHu. CucremaTa KaTo Hsuto TpsAOBa na € Ha
rasapa He 1moBeye OT 3 TOJUHM.

VIIIL.

OBYYEHHUE ’

3axbJOKHTENHO € J1a ce ocurypu obyuenue 3a pabdora ¢ ®JIC Ha MUHEMYM 2 CIIELUAIMCTH
(omeparopwm), mocoueHu oT Buanoxurens. O6yueHueTo TpsAOBa fa oOXBalla BCHUKH acCIEKTH
Ha @JIC (BCHYKKM KOMIIOHEHTH Ha CHCTeMara U BCHYKH COQTYEpHH IPOrpaMH 3a KOHTPOI H
yipapiesue). oOIOTO H3MO3BaHe, 0a3oBa TOMIPHKKA M OTCTpaHABaHE Ha Ipobiemu,
CBIJIACHO IPHJIOKEHATA KBM CHCTEeMaTa IOKYMEHTAUUs (M3BBH TE3M, KOHUTO H3HCKBAT
H3UCKBAT CEPBU3HO M rapaHIMOHHO 00CITyXXBaHE).

O6yuenuero TpsOBa 1a ce IPOBEE B MO CICAHATA CXEMA:

IX.

Enna paGoTHa ceiaMuua cliel NOCTaBKara M MOHTaxka Ha cucreMara. OOydeHuero

TpsbBa a ce OCHINECTBH B JIabOpaTOpUATa, KbAETO Ie ObJe NOCTaBeHa Ja3epHaTa

cucreMa. llenta Ha TOBa O0OydeHHe € Ja NpEACTaBH IJIaBHUTE BB3MOXKHOCTH 34

onepupaHe M (YHKIMH Ha cucTeMara. Pasxomure 3a obydeHHeTo TpsaOBa na Obaar

noetd oT 3mbiHUTEN, KOHTO 1€ H3BBPIIN J0CTaBKaTa Ha JIa3epHaTa CUCTEMA.

Enna paGoTHa ceMuna ciie MbpBHTE 6 Mecella Ha ONEPUpPAHe C JIa3epPHATA CHCTEMA.

OG6yuenuero TpsOBa ga 0bJe MPOBeAEHO B yueOeH EHTHP, OTOPU3HUPAH Aa U3BBHPIIBA

TakoBa obydenue. [lenta € na ce mogoOpu kBanHHUKAIKATa Ha OIIEPATOPUTE U TE Aa

YCBOSIT NBJIHUS KaNallUTET HAa BB3MOXKHOCTH Ha Ja3epHaTa cHcTeMa. Pa3xomuTe IO

ToBa 00y4yeHue TpsaOBa qa ObAaT pasnpeesieHd, KaKTo ClIe/Ba:

- ITbTHH, MHEBHHW W KBapTHPHH Pa3XoAHd 3a ToBa oOydeHHe, Iie OBAAT 3alIaTeHH OT
Br3noxwurens, 4pe3 npenocraBeHuTe cpeacTna 1o npoekta INERA;

- IIporecsT Ha 06ydeHue nie Ob€ MOET OT YYaCTHHKA, KOMTO Il JOCTAaBH J1a3epHaTa
cHcTeMa.

- H3nenauTensaT ce 3ambpKaBa Ja MPEeNOCTaBH JOKYMEHTH Ha JIMIIATa 33 yCIEINHO
3aBBPIICHO 00YyUEHHE.

IFAPAHIOUOHEH CPOK HA ®JIC

[apaHIIMOHHUAT CPOK Ha cHcTeMara TpaOBa na 6bae MuHMMYM 12 Mecema, cien
on00peH nocnenex tect 3a npueMane Ha OJIC. 'apaHIHOHHMAT CPOK, NIPEJUIOKEH OT
VYuacTHHKA ce€ YABIDKABa aBTOMAaTU4HO C IEPUOJa, CHOTBETCTBALl HA BPEMETO Ha
o0mus mpecToif Ha cHUCcTeMaTa 3a PEMOHT M HOBO BBBEX/AHE B €KCILIOATAllUs, Clel
PEMOHTa, TpH YCIOBHE, Ye 3aKhCHEHHEeTO He ce OBKM Ha Bw3noxurens. Tosa ca
3abJUKHTEHE U3UCKBaHUA, [lo-IBIBr NMpeUIOKEH TapaHIMOHEH CpoK, Iue Obue
TIPEAUMCTBO TIPH OIIEHKA Ha O(epTHTE.

[apannusara TpsaOBa 3aab/DKHTENTHO Ja ObIc NBIHA TapaHLMs, KOATO BKIIOYBA
BCHUKHU TIPEKH pa3Xxol, CBhp3aHH C rapaHIUOHHMUTE ACHHOCTH M yCiyrd. IIsTHHTE
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pa3sxoay Ha eKCHEPTUTE U BCHUKH APYTH pa3XxodH BBB BPH3Ka C TOBA, ¢a BKIIOYCHHU B
rapaHIUATa.

3. B paMKuTe Ha TpPEMIOKECHUS TapaHIMOHEH CPOK, M3NBIHUTENAT 3aQbJKMTENIHO
U3BbpIIBa GE3MNIaTHO OTCTpaHsBaHE HAa MOBPENM, HACTHIMIM B IapaHIHOHHUS
MIEpHOM, NPUAPYXEHH C KOHCYJITAalus, BBBEXIAHE B EKCIUIOATAIMA M TEeCT 3a
IpueMaHe ClIel PEMOHT, 3aeJJHO C TPEICTaBUTEIHN Ha Br3noxuTens.

4. Cpok 3a peakimms 3a CEpBHU3HO OOCITy)XBaHE - NHATHOCTMIMpaHe Ha mpobiema, 1o
5(met) paboTHH ciiex yBedoMsiBaHe oT Branoxutens Ha M3menuuTens 3a BE3HAKHAIA
noBpenn.ToBa € 3aAbIKHUTETHO H3HCKBAHE.

5. TlpenuMmcTBO € 3amb/DKEHHME 3a CJIEArapaHIMOHHO oOCIyXBaHE W TapaHTHpaHa
JOCTaBKa Ha PEe3epBHH YacTH 3a CPOK OT 8 M IOBEYE IOAMHM CleH IOANUCBaHE Ha
MIPHEMHO NIpeIaBaTEHUA TPOTOKOJ 3a nprueMane Ha OJIC.

6. IlpenuMcTBO € BB3MOXKHOCTTA 3a HaArpaKAaHE Ha CHCTEMATA.

X. TIPUEMAHE-IIPEJABAHE HA TOTOBATA CHCTEMA:

M3neaHATENST nmperaaea, a Br3noxurenar npreMa U3NBJIHCHUETO Ha IIOpbhYKaTa ¢ IIPpUCMO-
nperaBaTeICH IPOTOKOJ, CBIIPTCTBAH H OT MPOTOKOJIUTE 34 U3IIUTAaHW HA CHCTEMATA.

W3nuranusra 3a npueMane Ha OJIC Tpsa6ea 1a ce m3BbpmaT ChbBMECTHO OT M3nbiHuTtens u
Brv3noxuTens, ciel MOHTaka Ha CHcTemara B JabopaTopuiaTa Ha Bb3moxurens, 4pes
IPOBEXIaHE HA TECT 32 IIPHEMaHe.

[lpuemarennuar Tect Tps6Ba Oa HOKaXKE HAIMYHAE HA BCHYKH 3aXbJIOKHTEIHH
TEXHUYECCKH M3MCKBAHMUS Ha CHCTEMATa, 3a ia CE JOCTUTHE 10 MaKCHMAJIHHU PE3YNITATH , KAKTO
¥ HaJIM4{e Ha IPEIJIONKEHUTE OT Y YaCTHHKA JONMbJIHATETHH H3UCKBAHUS.

[MompoGHOCTHTE 32 HAaYWHA Ha MPOBEXIAHE Ha TecTa INe OBAaT TOrOBOPEHH MEXKIY
Bo3noxwurens u M3nenautens ciel n3pbplIBaHE Ha JOCTAaBKaTa M MOHTaX Ha CHCTEMarta.
OxoHuaTeJIeH NPHEMO-IIPEeIaBaTelieH MPOTOKOJ INe ce MOANHMIIE ABYCTPaHHO, CJIEA KaTro
JOCTaBeHaTa CHCTEMa Ce€ W3ION3Ba OT CIENMATHCTH Ha BB30XuUTeNs 3a NEPHOJ OT EAUH
mecer] u ako PJIC paGoTH B CHOTBETCTBHE ¢ MpHETHTE crenuduKanuy 1 6e3 MoBpean KM
HEH3IIPaBHOCTH II0 BPEME Ha TO3U NEPHO/L.

To3u mMPOTOKOJ Ce MOAMKUCBA ClIe/l KaTO TeCTHT 3a paboTa HA CHCTEMaTa € OH0OpEH.
AKO Tpe3 TO3M NEPHON BB3HHKHAT TPOOIEMH HIM HEW3NPAaBHOCTH, M3IBIHHUTENAT Ce
3abDKaBa Ja Td OTCTPaHH B IOAXOIAM CPOK , CIIe[l KOMTO Ja C€ U3BBPIIM HOB TECT.

MoraT na ce HanmpaBsST MaKCHMYyM TpH IOCHEJOBATEIHHM TECTOBM IIEpHOJa, HE 3a
nopede oT 6 Mecena.

OKOHYATEeTHOTO NPHEMaHe Ha CHCTEMAaTa H3UCKBAa ONOOPEHNE HAa BCUYKU M3IUTaHUA
¥l €[IVH YCIIEIIEH TECTOB NEPHO,.

XI. JTOKYMEHTAIIUA

TpnadBa na GbIAT NPEeNOCTABEHN BCHYKH JOKYMEHTH M PBKOBOJICTBA, HEOOX0ANMH 3a paboTta
¢ ®OJIC. JlokyMmeHTaIMATa CE pasriexaa Karo 4acT oT o00pyABaHETO M 060pyaBaHeTo He
MoXe aa Obe NPHETO, JOKATO HE CE JOCTaBH I1aTa JOKYMEHTAIMS.

IIpu nocraBkaTta Ha amaparypara TpsaOBa na OboaT BKIMIOYGHM M IpefajeHH nsa (2)
KOMILIEKTa OApoOHa JOKYMEHTAIHs HA aHTTIMACKH €3WK, B €JIeKTPOHHA M XapTHeHa gopma:
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PBHKOBOACTBO 3a paboTa M MOMAPHXKKA Ha IsjlaTa CHCTEMAara,KakTo u copTyep, KOHTO cTaBa
U3KIIOYUTETHA COOCTBEHOCT Ha Bh310oXKuTENS,Clle i MOAMHCBAHE HA JJ0r0BOPA.

XII. MsICTO HA M3ITbJIHEHHUE

Peny6nuka buarapus,
MHCTUTYT ITO ®U3UKA HA TBHPJIOTO TAJIO-BAH, BBJII'APUA
I'p.Codus, 6yn. ,,llapurpancko moce” Ne 72.

YYacTHALM, TPSUTONKITH TEXHUYECKO MPEATIOKEHHE, HE ChABPKAILO MOCOUYEHHUTE MO-TOpe
JaHHH, KAakTO H TIPeUIOKEHHE, KOETO He OTroBaps Ha MW3UCKBAHHATA, MOCOYEHH B
TexHUUECKOTO 3aJaHME M METOLMKATA 3a ONpEACIIiHE Ha KOMIUIEKCHAaTa ONEHKa Ime ObaaT
OTCTpaHEHH OT y4acTHe B Ipoleypara.
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