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1. HASBHAYEHME.

[Tmara ynmpaienus I[1A-O1 (B nmanpHelimmeM — «IwiaTay) TNpeIHA3HAYCHA IS
YIIpaBJICHUs TPOAYBKOW (OYHMCTKOW OT MBIIM) MPOMBIIUICHHBIX BO3AYIIHBIX (HIBTPOB.
[Tnata oOecneunBaeT (opMHUpOBaHHE PETYIUPYEMBIX IO JUIMTENBHOCTH M TEPUOIY
HMITYJIbCOB TIOOYEPEIHO Ha 3a/JIaHHOM KOJIMYECTBE BBIXOOB, K KOTOPBIM MOAKIIOYAOTCS
anexTponHeBMoknananbl (OI1K) momaum cxaToro Bo3ayxa B pyKaBa HIM KapTPHIDKH
¢unbTpa. [TnaTa 3anmiméHa ot neperpy3ok o TOKy ¥ KOPOTKHMX 3aMbIKaHHUH B HarpyskKe.

2. KOMILJIEKT ITIOCTABKM.

a) [Tnara [TA-01 - 1 mryka;

6) ITacnopt - 1 mTyKa.

3. TEXHUYECKHUE XAPAKTEPUCTUKHU.

3.1. [TnaTta obecnieunBaer:

a) BO3SMOYKHOCTh BBIOOpA KOJIMYECTBA KaHAJIOB (PYKaBOB HJIM KapTPUIDKEH QIIhTpa)
ot 1 1o 8 ¢ marom 1;

0) mMMpOKMIT TMana3oH HanpspKeHUsT UMITyibeoB ynpasienus DIIK (ot 24 no 250 B
TIOCTOSIHHOTO WJIM TIEPEMEHHOro Toka). HeoOXxoanmoe HampspkeHHE M €ro TONSPHOCTh
3a7a€Tcsl BHEIIHUM HCTOYHMKOM, KOTOpbIM moxakmouaercss K kiemmam «Ul» u «U2»
TuaThl. BHemmMit NCTOYHMK HEOOXOMUM TOJIBKO B TOM CiIydae, eclii pabodee HampshKeHHe
OIIK otmudaercs ot cereBoro (187 — 242 B, 49 — 51 I'm).

B) mapaJutensHoe nofxitoueHne Heckoiabkux JIIK k kakpomy kanamy. KommuectBo
napaiensHo coequHEHHBIX OIIK ompexensercs MX CyMMapHBIM TOKOM MOTpeOJIeHHs
(MMITyIThCHOE 3HAYEHHE TOKa 10 3 A, nmeiictByromiee - 1o 0,7A);

') PETYJIHPOBKY JJIUTEIBLHOCTH YIPABJISIONIEro UMIyisca B nuanasone or 0,03 no
0,5 cek. ¢ marom B 0,01 cek.;

Jl) PETYIUPOBKY IepHo/ia TIOBTOPEHUSI MMITYJILCOB B AMamna3oHe oT 1 10 99 cek. ¢
maroM B 1 cek.;

€) 3aIIUTy OT KOPOTKMX 3aMBIKaHUH B LIEMSX HATPY3KH;

’K) CHUTHAJIU3AIMIO BO BHEIIHIOI IEIb MUMITYJIbcoB yrpasienus OIIK, cBeroByro
WHJIMKALUIO TOKA, IIPOTEKAIOIIET0 Yepe3 eNb Harpy3KH.

3.2. Tlnara mpexHa3HauyeHa Uil HKCIUTyaTalldd NPH TEMIIEpaType OKpPYXKaloIlero
Bo3yxa 0T -40 10 +40°C 1 oTHOCHTETBHOI BIaXHOCTH 10 98%.

3.3. ConpoTHBIICHHE H30JISAIUH JICKTPUICSCKUX IIeTieil Mex Ity coboil - He MeHee 20
MOM npu TemmnepaType okpyskaromiero Bo3ayxa 20+5°C i OTHOCHTENBHOM BIAXHOCTH He
6omnee 80%.

3.4. TluraHuWe mIaThl OCYIIECTBISETCS OT OAHO(MA3HOM CETH IEpEeMEHHOrO TOKa
HanpsbkeHueM 187-242 B vactotoit 49-51 T'n.

3.5.Tok 4epe3 HAarpy3Ky MPH KOPOTKOM 3aMbIKaHuU He Ooiee 0,1 MA.

3.6. [TameHue yrpaBIIsrONIETro HANPSHKCHUS Ha BEIXOHBIX KlieMMaXx— He Ooree 7 B.

3.7. Tlorpebnsiemas MOIITHOCTH He Ooitee 5 BA.

3.9. TabapurHsie pazmeps - 108x142 mwm.

3.10. Pexxum paboThI - KPYTIIOCYTOUHBIH.
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3.11. Cpoxk ciryx0Osr - 10 JreT. - IpeAOXPaHUTENHN 3aIUTHI LeNel MUTaHusl IIaThl [103. 8] U Harpy3ku [mo3. 5];
3.12. BepositHocTh Oe30TKa3HOM padoTsl 3a 1000 yacos He MeHee 0,98. - KJIEMMHBIH psf [103. 14] 11 NoAKIIoueHHs BHEIIHUX AJIEKTPOLEHel;
4. KOHCTPYKLIUSI. - OTJENBHBIA KJIEMMHBIH psn [mo3. 13] 1is ycTaHOBKM 3JIEKTPOHHOTO KIIOUa —

MOJYJISI KOMMYTAIUU 1 TOKOBO# 3amuTel MK3-09 [mo3. 11]. Monyne MK3-09 dopmupyer

Koncrpykuus mnate! ynpasnenus I11A-01 nokazana Ha puc. 1. T
YHPaBISAIONIME MUMITYJIECHl U O0ECIeYrBaeT 3alIUTy OT KOPOTKHMX 3aMBIKaHWH B IIETSIX
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OIIK. Ha monyne umeerca unaukatop Toka yepe3 OIIK [mo3. 10]: mpu npeBwieHuu
1 2 J,i /i JIOIIYCTUMOTO TOKa MJIM KOPOTKOM 3amblkaHuM 3aropaercsi ceroguon «KOPOTKOE
# N 3AMbBIKAHMEY [mo3. 9].
é ¥ J1yst MOHTa’Ka TJIaThl MPETyCMOTPEHBI KpEenéXHbIe OTBepCTHs [1m03. 1].
e
iy 5. IPUHIOUI PABOTBI.
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Puc. 2. CxeMa noaxiitoueHus 1 oprassl yrnpasieHus miatel [TA-01
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[lnata pabGoraer mOA KOHTPOJEM MHKpPOINPOIIECCOPHOH CXEMBI, KOTOpas
obecrieunBaer:

1. ®opmupoBaHue W momady Ha BxojJ (kieMMel A u B) momyns MK3-09
JNEKTPUYECKUX UMITYNIBCOB C 3aJJaHHBIMU JUTUTEIBHOCTBIO U IEPUOJOM.

2. VYnpasnenue anexktpoMarHutHeIMU pene K1 — K8, xoropsle pacnpenenstor no
BBIXOJIHBIM KJIEMMaM ILJIaThl UMITYIbChl MOIyst MK3-09.

ITo curHamy ot MukporpoleccopHoit cxembl B moayne MK3-09 3ambikaercs
BCTPOCHHBIN AJIEKTPOHHBIA KoY. MMmynbc ceTeBoro HampspKeHHs 4epe3 KOHTAKThI
OJTHOTO U3 pejie MOCTYNAEeT Ha OYepEJHYI0 BBIXOJHYIO KIEMMY IUIaThl U B I€TIb BHEIIHEH
curHamuzanuu (knemmsl L1 u L2).

Bce mapamerpbl BBIXOAHBIX CUTHAJIOB IUIATHI 33JalOTCS ONEPATOPOM C MOMOIIBIO
OJTHOTO perynsaTopa - sHKozepa. IlocnemoBaTenbHOE Ha)kKaTHE HAa HSHKOJEP BBI3BIBACT
BKIfoueHne oxHoro u3 mHaukatopos («IIEPUOIy, «1JI. UMILy, «KOJI. KAHAJIOB»
mwm «Ne KAH.»), xoropblii yka3bplBaeT, Kakoi W3 mapaMeTrpoB Oyner u3MeHEH. Ha
mudpoBoM TabIo oToOpakaercsl TeKylllee 3Ha4YeHHe mapaMerpa. s ero yBenuueHus
SHKOJIEp CIIeyeT BpallaTh 10 YaCOBOW CTpENIKe, a Ul yMEHbIICHUS — IPOTUB.

Beox B mnamaTh mimaThl M3MEHEHHBIX 3HAUEHMH JUIMTENBHOCTH U TEpHoja
TIOBTOPEHUSI BBIXOIHBIX HMITYJbCOB, & TAaKKe KOJIMYECTBAa KaHAJIOB (PyKaBOB (HIBTpa-
LMKJIOHA) MPOUCXOAUT TIPH OYEpeTHOM Ha)KaTWH Ha SHKOJEP WJIH IPH OTCYTCTBHU KaKHX-
JTU00 BO3JICHCTBYIA HA HETO B TCUCHUE 5 CEKYH]I.

Ecmn omeparop mnepemén B pexum «Ne KAH.» (TopuT cCOOTBETCTBYROLIHMI
WHIIMKATOpP), TO YNPABJISIONIME HMMITYJIbCHl OYyIyT BBIAABAaThCS TONBKO HA BHIOpAaHHBINA
OIIK, HOMEp KOTOpOro Ompenensercs MapKUPOBKOW BBIXOJHOM KIEMMBI MaTbl. OJTOT
PeKUM pPabOTHl MpEeIyCMOTpEH JUIsl AWArHOCTUKH HewucrnpaBHocTed B karymkax OIIK.
OOHOBpEMEHHO C KaXIbIM HMIIyJbCOM BEIMYMHA TOKa, npoTekaromero udepes OIIK,
orobOpaxaercss Ha BcTpoeHHOM B Momynb MK3-09 mamnkatope « TOK B HATPY3KE»—
nuHelike u3 10 cBeTOAMOMOB, KOTOpasi 3aropaercs NONMHOCTBIO mpu Toke 500...600 MA.
WHukatop mo3BoiisieT BU3yalIbHO CPaBHUTH TOKH, MOTPEOJIsieMble pa3HbBIMU KaHaJlaMH U
BbISIBUTH HencnpaBHble DITK (0OphIB e nitn NOBBIIIEHHOE TTIOTpedieHue Toka). Ecimu 3a
BpEeMs UMITyJTbCca CPEIHUI TOK KaHaya npeBbimaeT 0,75 A (MEKBUTKOBBIC 3aMBIKAHUS B
karymke DIIK), mubo MrHoBeHHBII Tok gocturaer 3 A (kopotkoe 3ambikanue JI1K), To
cpabaTbIBaeT cxeMa 3amuThl 1 Ha Momyine MK3-09 3axuraercs unaukarop «KOPOTKOE
3AMBIKAHUME» kpacHoro nera.

Boixoa u3 pexuma «Ne KAH.» npousBoauTcst HakaTueM Ha SHKOJED.

[penoxpanurens FUI obecrieunBaet 3amuTy 3JeKTPOHHOM cxeMbl atel, a FU2 —
3ammty Moayiast MK3-09 u sanexTporeneit Harpy3Ku.

6. YKABAHUE MEP BE3OITACHOCTM.

6.1. C unenb0 MpeaynpeXAeHUs CIy4aeB TPaBMHUPOBAHUS IEPCOHANA IpU
00CITY>KUBaHMH TUIATHI HEOOXOIUMO BBIIIOJHATH CIIEAYIOINE ITPpaBuiIa;
K paboTe JI0ITyCKaIOTCs JINIA, W3y4YMBIINE HACTOSIINH MacopT;
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BECh II€PCOHAJI, YYaCTBYIOMIMI B OOCIY>KUBaHWHM M 3KCIUTyaTallM{ IUIATHI, JOJKEH
NPOWTH MHCTPYKT@X W CHAaTh 3a4eT [0 TEXHWKE Oe30MacHOCTH OOCITy)KHBaHMS
AJIEKTPUUYECKUX YCTAaHOBOK M uMeTh [11-1V kBanmdukamoHHyto rpymniy;

paboThI, IpeyCMOTPEHHBIE TIPH TEXHUUECKOM OOCITY)KMBaHHH, CIEAyeT BBIOIHSITH
TIPY TIOJTHOM CHSATHH C TUIATHl BCEX BHEUTHUX HAINPSHKSHHUMH.

6.2. 3ampemaercss XpaHUTb B MECT€ pa3MeEIIEHUs ATkl JErKOBOCILIAMEHSIOIINECS
BEIIECTBA, a TAKXKE KUCIOTHI U IIETIO0YH.

6.3. Ilmaty s3ampemiaercss yCTaHABIMBATH WM XPAHUTh BOJHM3M HCTOYHUKOB
OTKpPBITOTO OTHS, MECT ITIPOBEICHUSI CBApPOYHBIX M OTHEBBIX paboT, a Takke OaTapeit
LEHTPAJILHOTO OTOIJICHUS M IPYTHX UCTOYHUKOB TEIUIOBBIACTICHUSI.

7. MIOAI'OTOBKA K PABOTE.

7.1. Tlnara nomkHa OBITH HAaAEKHO 3aKpeIUieHa BHYTPU IIKada YrIpaBiIeHUs
BUHTAMM MWJIM CaMOpe€3aMHU 4epe3 IPEeAyCMOTPEHHBIE B KOHCTPYKIUU KpENEXHBIE
otBepcrus [mo3. 1 Ha puc. 1].

7.2. Ynpasmsaomme nposoga OIIK mnoakmrouatorcss k xiemmam 1 - 8 (mpm
KonuecTBe KaHasoB — 8). Ecnu umcio pykaBoB (MIbTpa-IMKIOHA MEHbIIE 8, TO IUIs
noakitouennsi DK HeoOX0AMMO HCIIONb30BaTh COOTBETCTBYIOIIEE KOJIMYECTBO KIEMM
IUTAThI, HAYMHAS ¢ KJIeMMBI 1 (cM. puc. 2).

7.3. O6mmit mposox Beex DIIK moakmoyaercs k xiemme «OBLL».

7.4. K xknemmam «Ul» u «U2» npu HEOOXOAMMOCTH IIOJKITIOYAETCS BHEIIHUI
ucrounuk nuranus g OIIK. BeixogHoe HampshkeHHWe MCTOYHMKA JIOJDKHO Ha 6...7 B
NIpEeBBIIATh HOMHHAJIBHOE pabodee Hampspkenue npuMeHEHHbIX OITK m Haxonauthes B
nuanasoHe oT 24 no 250 B moctosiHHOrO My nepeMeHHoro Toka. Kiemma «U2» BHYTpH
IUIaThl coenuHeHa ¢ obmwM npoBogoM Bcex JIIK, mostomy npu ucnoms3zoBannu DITK
MIOCTOSIHHOTO TOKa HEOOXOAMMO coO0MtoaTh TpeOyeMyro JUisi HHMX MONSpHOCTh. Ecnm
katymku OIIK paccumTaHel Ha HamnpsbKEHUE MPOMBIIUIEHHOH CETH MEePEMEHHOro TOKa
(187 — 242 B, 49 — 51 T'u), TO MTONONHUTENBHBIA NCTOYHUK MHUTAHUS HE HYKEH: B 3TOM
Cllyyae BHEIIHUMU nepeMbrukaMu kineMMa «UDy» coeaunsiercs ¢ kineMMoi «F1y», a ki1emMMa
«U2» - ¢ knemmoit «N1». DT coeiMHEHUs MOKa3aHbl HA PUC. 2 MyHKTUPHBIMU JIMHUSIMU.

7.5. 3azemustrommii mpoBoa Beex OIIK moaximodaercst kK onHOM U3 KieMM «l», a k
npyro kimemMMe «l» HEOOXOAMMO TOIKIIIOYHTH TPOBOJ OT 3aBOJCKOTO KOHTYypa
3a3eMJIEHHsI. DTU KIEMMBbI PacloIOkKEHbI Y IPABOro Kpasi IeYaTHO! IUIATHI.

7.6. Knemmsbl «L2» u «L1» cayxaT Uil CUTHaJIU3alMy NMPOXOXKICHUS UMITYIIBCOB
Ha OIIK. K aTum xireMmmaM MoKeT ObITh NOAKIIOUEHA KOHTPOJIbHAS JIaMIla, PacCYMTaHHAsS
Ha pabouee Hanpspkenue DIIK, koTopas pasMerniaercs Ha myJbTe yrpasieHus. Jlamma JI1
BKJIFOUAaeTCsl ofiHOBpeMeHHO ¢ kaxabsiM OIIK: cymmapnsiii tox nammel u Beex OIIK,
MOAKITIOUEHHBIX K OJJHOM (J1F000#) KJIeMMe IUIaThl, He TOJDKeH npeBbimats 0,7 A.

7.7. Knemma «N» coeauHsieTCs ¢ HEHUTpasbl0 MPOMBIIUIEHHON CETH MEepeMEHHOro
TOKa.

7.8. Ha knemmy «F» nopmaercs dasa nanpspkenns nuranus 187-242 B 49-51 I'o.
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8. MOPAAOK PABOTHI.

8.1. Tlocme momaum ceTeBOro HANpsDKEHWS IUlaTa HaduHaeT (OPMUpPOBAHUE
YIIPaBJISIFOLIMX UMITYJIBCOB CO CIEAYIOUIMMH (3aBOJICKMMH) YCTaHOBKAMH:

a) Mepuo/1 IOBTOPEHUS NMITYJIbCOB, BhIaBaeMbix Ha DIIK — 1 cexynna.

0) JUTUTEIBHOCTH YIIPABJISIFOIIUX UMITYJILCOB, BhimaBaeMbIx Ha DK — 0,5 ceKyHIIBI.

B) KOJIMYECTBO KaHAJIOB (PYKaBOB (HIbTPA-IIUKIOHA) — 8.

B nporiecce paboThI, kKorjaa WHAUKATOPHI [103. 3, 4, 6 u 7 Ha puc. 1] He ropsr, Ha
udpoBoM TadIo [mo3. 2] oroOpakaeTcs HoMep KaHayia (BBIXOMHON KJIEMMBbI), B KOTOPBIHA
OyJeT BblIaH ouepeHoi uMITynbe yrpasienus JI1K.

8.2. Jlns M3MEHEeHHs MapaMeTpOB YNPABIAIONINX CUTHAIOB, CIEAyeT HaXKaTb Ha
sHKozep [mo3. 12]. Ilpu kaxaoM HakaTHUM TMOCJIEAOBATENbHO BKIIIOYAETCS OIUH U3
CBETOJMO/IOB, yKa3bIBas Ha TO, KAKOH W3 MapaMeTpoB MOXET ObITh M3MeHEH. Tekyiiee
3HAUYeHWEe Iapamerpa oToOpaxkaeTcs Ha ULUQpoBoM Tabio. YBenMUYEeHHE 3HAUYCHUS
OCYILIECTBIISIETCS] TIOBOPOTOM SHKO/IEPA TI0 YaCOBOM CTPEJIKE, @ YMEHBIIEHHE - IPOTHB.

8.3. IIpu nepBom HaxxaTuu Ha 3HKOJAEp 3aropaercs uaaukarop «IIEPUO» [mo3. 3]
U Ha nUppPOBOM TaOII0O OTOOpakaeTcst TEKYIMH IIepHof TOBTOPEHMS YIPaBIISIOIINX
UMITYJIbCOB (B cekyHzax). [Ipu BpalieHnu sHKoAepa 3HaueHHe Ha Tabio MeHsiercs oT 1 1o
99 cexyHz ¢ marom B 1 cekyHmy.

IIpu cnemyromieM HakaThu Ha 3HKoAEp 3aropaerca uHaukatop «IJI. UMILy [mos.
4] u Ha nMppPOBOM TabIO0 OTOOpaXKAeTCA TEKYIas MPOAOKHTEIEHOCTD YIPABIISFOIINX
UMITYJIbCOB (B COTBIX JOJSIX ceKyHabl). [Ipu BpamieHun sHKozpepa 3Ha4YeHHE Ha TabIo
mensiercst ot 3 10 50 ¢ marom 1, 4To COOTBETCTBYET AJIUTENBbHOCTU UMMylbca ot 0,03 1o
0,5 cexynn c marom B 0,01 cexyHnbI.

IIpu ouepenHoM HakaTuu Ha ’HKOAEp 3aropaercs nHaukatop «KOJI. KAHAJIOB»
[mo3. 7] u Ha dpoBoe Tabmo BeIBOIUTCS yrcio yrpapiseMbix JIIK (ot 1 mo 8 ¢ marom
1). Ha Tex xieMMax, HOMepa KOTOPBIX OoJIbllle 3HaYEeHHs Ha IU(POBOM TaOJI0, HMITYIIECHI
(opMupoBatscs He OyIyT.

8.4. Kornma ropur oaun u3 unpukatopo «IIEPUOI», «JI. UMILy» unu «KOJIL.
KAHAJIOB» u B TeueHue 5 cekyH[ He ObIJIO BO3/IEHCTBHI Ha DHKOJEP, TUIaTa IMepexoJuT
B OOBIUHBIA pexxuM pabotbl. Ecim omepaTop M3MEHSUI YHMCIIO AKTHBHBIX KaHAJIOB, TO
W3MEHEHHsI BCTYMAT B CHJIY TOJBKO ITOCIIE 3aBEpIIEHHS TPEIbIIYyIIero IHKia padoThl
(mocIte pacripeneneHnst IMITYJILCOB 10 PaHee 3aJaHHOMY KOJIMYECTBY BBIXOIHBIX KIIEMM).

8.5. Ecnum HaxaTe Ha 3HKOAEP B MOMEHT, Korja ropuT unaukatop «KOJL
KAHAJIOB», To mnata nepexoAuT B pEXUM, NpPeAHA3HAYEHHBIH Uil TUArHOCTHKU
HeucnpasHocTel B karymikax OIIK. ITpu aTom 3aropaercs unaukarop «Ne KAH.» [1o3. 6]
W YIIPaBJSOLIME WMIYJIbCHl BBIAAIOTCS TOJNBKO Ha OJIHY BBIXOJHYIO KiemMmy. E€ Homep
orobOpaxkaercss Ha nuppoBoM Tabyo. BpameHuem 3HKOIEpa MOXKHO BBIOPAThH JIOOYIO U3
BBIXOAHBIX KJIeMM Iuiatel (0T 1 710 8 ¢ marom 1) W cpaBHUTH MeXay coOOW TOKH
notpebnennst kaxxaoro DIIK. DTo mo3BosnsieT BBISIBUTH HallMuMe OOPBIBOB, MEXBUTKOBBIX
WIN KOPOTKMX 3aMBIKaHMM B WX KaTymkax. J[ms BbIXoma W3 peXuma JUarHOCTHKH
TpeOyeTcss HakaTh Ha OHKOJAEP, IIOCIE YEero YNPAaBISIONIMEe HMMITYJIbCHl BHOBB OyIyT
pacrIpeensThes 10 3aJaHHOMY KOJIMYECTBY KaHaJIoB.
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8.6. Ecim mpu BKiIrOYEeHMH WM paboTe IUIaThl IEperopeny IMpeaoXpaHHUTeNH,

cliellyeT HEMEJIEHHO CHSATh C IUIaThl BCE BHEIIHHME HampspkeHus. Kateropuuecku

3ampemaercss WX TMOBTOpHas Mojada /g0 OOHAapyKeHHs W YCTpaHeHWs NpPHYHHBL,
BbI3BaBILIEH NEperopaHye MpeaoXpaHUTeNeH.

9. TAPAHTUHMHBIE OBSI3ATEJILCTBA.

I"apaHTUITHBIN CPOK AKCILTyaTallMH MJIAThI - 3 TOAA C AAThI MIPOJAKHU.

B ciryyae m3sMeHeHUs] TEXHUUECKUX XapaKTEPUCTUK M TIapaMeTpOB IUIATHl B TE€UEHHE
TapaHTHUHHOTO CPOKa 3KCIUTyaTallMy MPEIPHITHE - U3TOTOBHUTEH 00S3yeTCsl TPOU3BECTH
OecIuIaTHO PEMOHT (WJTH 3aMEHY) U3/IENNs WIIM €T0 COCTABHOW YacTH.

lapanTin  JeHCTBUTENBHBI TPU  YCJIOBHUHM  COOJIIO/ICHHSI  OKCIUTyaTHPYROLIEH
opraHusanyeil ykazaHui HaCTOAILETO NacHopTa.

12. CBUJIETEJILCTBO O IIPUEMKE.

IInara  ympasnenus ITA-O1, 3aBoackoil Homep
IIPOBEpEHa Ha COOTBETCTBUE TEXHUUYECKUM XapaKTEpUCTUKAM M NpHU3HAHA TOMHOM JUIs
9KCILTyaTalUH.

JlaTa BeImycka

ramno OTK
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