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2016-KO-002

YcoBepuieHcTBOBaHHAs TerioBas cxema TOI] ¢
YCTaHOBKOM MmapoBuHTOBOH MamuHb! (IIBM)

VYcoBepuieHcTBOBaHHAs TerioBast cxema Y pumMckoit TOLI-3 ¢ ycTaHOBKOH ITApOBHHTOBOM MANIHHBI TIO3BOJISIET
noy4ath nap 6 ara Juisi COOCTBEHHBIX HY)KJ U OZTHOBPEMEHHO JIOTOJTHUTEIBHO BBIPaOaThIBATh NIEKTPOdHEpruto 1,25
MBT 3a cueT HCKIIIOUEHHs [pocceTnpoBanus mapa depe3 POY.

Texnomorus

FeHepauH;{ U TCIJIOBBIC CETH

Pazpaborank — OO0 "BM-
sHeprus" / [IpousBoanTens —
000 "DueproCepauc"

17.10.2016

2020-KO-1

TexHOJIOT s OYHCTKH TIOBEPXHOCTEl HarpeBa
HOJIOrpeBATENeH BBICOKOTIO AaBJICHHUs TypOOarperaTos ¢
Y4ETOM XHMHYECKOTO COCTaBa OTIOKEHH

TexHonorus O4UCTKY MO3BOJISACT yIAIATh OTJIOKEHUS Pa3IMYHOIO XMMUYECKOrO COCTaBa C BHYTPEHHUX
MOBEPXHOCTEH Harpesa MojaorpeBaTeneil BEICOKOTo JaBJIeHUs TypOoarperaros, TeM CaMbIM BOCCTaHABIINBAs YCIOBUS
TEeIII000MeHa MEXTy OTOOPHBIM ITapoOM U3 TypOoarperara i MHTaTeIbHOH BOJOH, IT01aBaeMOH B ITAPOBOH KOTE, IO
HOPMAaTUBHOT'O YPOBHS.

Texnomorus

FeHepaHI/IH U TCIJIOBBIE CETH

OAO "BTH"

30.12.2019

2021-KO-1

[IpumeHeHne HHHOBAIIMOHHOTO OECIIMIIOTHOTO
MOJIBOJTHOTO amiiapara Jijisl IPOBEICHUS JHATHOCTUKA
THAPOCOOPYKEHHI 3JEKTPOCTAHIINI

BusyanbHbli 0cMOTp ¢ (OTO- U BHICO-CHEMKOI YacTeil THIPOTEXHUIECKUX COOPYKEHUH (COPOCHBIX KaHAIIOB,
B0J103a00PHBIX KOBIIEH, OETOHHBIX YKOCOB JaMObI IPy/Ja-0XJIaJUTeNs U IPYTHX 00BEKTOB)

Texuonorust

Feﬂepauym N TCIJIOBBIC CETU

00O "llonBoanas
poboTtoTexHuka"

14.12.2021

2022-K0O-001

Cucrema aBTOMaTHUECKOTO YIIPABIICHHS
9IEKTPOTUAPABINIECKON crcTeMbl peryanpoBanus (CAY
OI'CP)

CAY OI'CP npeacrapisier co00i IPOMBIIUIEHHBIN IPOrpaMMHO-aIIapaTHbI KOMIUIEKC GJI0YHO-MOIYJIBHOM
CTPYKTYPHI U IIpeIHa3HAuEHA ATl PeaTH3alii AITOPHTMOB aBTOMATHYECKOTO YIIPABICHHS U 3aMIUTHI TYPOHHBI BO
BCeX (B TOM UHCJIE aBapUIHBIX) PeKUMAax paObOTHl, YIPaBIeHHUS MOIIHOCTEIO TypOUHEL, YIpaBJIeHHUs JaBJIeHUEM rapa
B IIPOM3BO/ICTBEHHOM U OTOIHUTEILHOM OTOOpax TypOMHBI, TEMIEPATYPON CETEBO BOABI, @ TAKXKE 00ECTICUeHHUS
B3aUMOJICHCTBHS C aBTOMaTHIECKOH CHCTeMOH ynpaBieHus TexHonorundeckuM npoueccoM (ACY TII) TypOunst u co
CpeICTBaMH AUCIETUYEPCKOTO M MPOTHBOABAPUITHOTO YIIPABICHHS SHEPTOCUCTEMBI.

CAY OI'CP Ha ocHOBE COBPEMEHHOT'0 IIPOrPaMMHOTO 00ECIIeUeHHUs] POCCHICKOT0 TPOM3BOJICTBA, 00ECIIEINBAIOIIEe
MOBBIIICHHUE ONEPATUBHOCTH U 3KOHOMHUYeCKOi 3 dexTuBHOCTH paboTsl TOLI, nHbOpMaLHOHHOM
KHOepOe30MacHOCTH, IPEIOTBPALCHUE OITUOOK ITepPCOHaA.

N300peTeHne OTHOCUTCS K CUCTEMaM IIPOrPaMMHOrO YIIPABJICHUS ¥ NPEHA3HAYCHO JUIs aBTOMATHYECKOTo
YIIpaBJIEHHUS U 3aMIUTHl TYPOUHBL. TeXHUYIECKHH Pe3yIbTaT 3aKII0UacTCs B 00ECIICUeHNH BEIITOTHEHNS YCTPOHCTBOM
OZIHOBPEMEHHO (DYHKLHUH PEeryJsTopa U 3JIeKTPOHHOI0 aBTOMATa 0€30IaCHOCTH JJIsi IPOTUBOPA3TOHHOM 3allUThI
TYpOHMHBL

Texnomorust

I'enepanus

00O "BI'K"
/ TOO "Kaparannuackuit TM3"

28.12.2022

2020-CT-001

Cucrema BHICOMHCIIEKIIMY 000PYI0BaHHS SJHEProOObEKTa
nipu nomouu BITJIA

Jlns IpoBeieHUs BU3YaJIbHOTO U TepMOrpaduecKoro KOHTPOIIS OOBEKTOB B TPYJHOAOCTYIHBIX, OIACHBIX MECTax ¢
OTCYTCTBYIOIIIIM OCBEIIICHHEM.

1. Cucrema No3BOJISIET BBIIOJIHUTH OCMOTP B JIECSATKH pa3 ObICTpee, YeM TPaJANLIMOHHBIMUA METOAAMH C
UCTIONb30BAHUEM JICCOB, IIOMOCTEH, KPAaHOB MU aJBIIHHUCTOB. JTO MO3BOJT 3HAYUTEIHHO COKOHOMHTE CPEICTBA U
BpeMsL.

2. TlepcoHas He HaXOAUTCS B OMACHO 30HE, M HE UCTIONB3YyeT 000pYA0BaHNE TOBBILICHHOH OMACHOCTH IS OCMOTA.
DTO CHIKAET PUCK IPOU3BOACTBEHHOrO TPaBMaTU3Ma U yCTpaHsIeT HeoOXOJUMOCTh UCIIOIb30BaHMs CIIELCPEICTB
3aIUTHI IEPCOHAIA.

3. ITo3BONIAIT OCMATpUBATh MECTa M OOBEKTHI, KOTOPBIE PU MCIIOIB30BAaHUH TPAJAUIIMOHHBIX METOIOB OCMOTPA,
OCMOTPETh NMPAKTUYECKUA HEBO3MOKHO. JTO TOBBIIIAET () (HEKTHBHOCTH KOHTPOJISL.

4. Io3BosnsieT paboTaTh B MOJHOW TEMHOTE U B IIBUIN, TAK HUMEET BCTPOCHHYIO CUCTEMY aBTOMaTHYECKOTO OCBEIICHHS
00bekToB Ha 10 000 1rOMEH, IMEIOIYI0 CHIENUAIBHBIA TPOTUBOBIIBHBIN PEKIM OCBEHICHHUS. JTO UCKIIIOYAET
3aTpaThl Ha YCTAHOBKY OCBEUICHHS Ha OOBEKTe.

Texuomorust

FeHepaum{ N TCIJIOBBIC CETH

AO "Ilepram UHXUHUPUHT"

30.12.2019

2020-CT-005

I/IHHOBaLlI/IOHHbIe CHUCTEMbI MOHUTOPUHTA TEIJIOTPACC HA
0a3e BOJIOKOHHO-ONTUYECKUX TEXHOJIOTHH.

CucremMa TeMIepaTypHOro KOHTPOJISL BOJIOKOHHO-OIITHYECKAs], IIPEIHa3HaYeHa Ul U3MEPEHUS TEMIIepaTypbl B
mmpokoM auamnasone ot -200°C no+600°C, ¢ TemneparypHbiM pasperienueM 0,1°C ¢ AUCKPETHOCTHIO 1M 110 JUIHHE.
MaxcumarnbHOe pacCTOsIHAE AUATHOCTUKY THHUH 40 kM. Ha ofHOM KaHaje. CucTeMa I03BOJISIET B PEKUME PEaTbHOTO
BPEMEHHU OOHAPYXUTh YTEUKH HA TEIUIOTPACCAX.

Cucrema BHOpPO-aKyCTHUECKOTO MOHUTOPHHTA TIpeJHAa3HAUCHA JUIsl OOHApPYKEHHS YTeUeK, HECAHKIIMOHUPOBAHHBIX
paboT BOJIM3H JIMHUHK TEIIOTPACC, HE3aKOHHBIE NEHCTBUS TPEThUX JIUIL (BaHAAIN3M), OXPaHBI IIEPUMETPOB.
MakcuMaabHOe paccTosHHE AeTekTupoBaHus coctaBisieT 100 kM. Cructema 00azaeT BCTPOEHHOH OHOIMOTEKOM 1
criocoOHa UICHTU(GUIIPOBATH TUII TPEBOTH (4EJIOBEK, aBTOMOOMIIb, TSDKEast TEXHUKA U T.JI.).

Texuoorust

Feﬂepauym N TCIJIOBBIC CETU

000 "KabensOnexkrpoCnszp"

28.08.2020




7 2023-KO-1 |BecnpoBoaHas TEXHOIOTHS IEPENAYX JAHHBIX Ha 6a3e udpoBoro miathopMeHHOro peleHus npoMbinuieHHoro narepuera Bemiei (Industrial internet of things - Texuomorust ['eHepalyist U TEMIOBBIC CETH 000 "JEKCTPUM" 28.09.2023
MOCpeNCTBOM TeneMeTprdeckoro nmporokoia LoRaWAN c |11oT) npon3BoauTcs eHTpaaIn30BaHHbI MOHUTOPHHT - TEPMOKOHTPOJIb KPUTHIECKHIX 3HAUCHHH B paboTe
npumMeHenueM [loT (mpoMBIIITICHHBI HHTEPHET Belel) |O0TBETCTBEHHOTO TEXHOIOTHYECKOTO 000PYIOBAHMSL.
YCTPOKHCTB HU3KOTO 3HEPronoTpedIeHUs IS
ABTOMATH3UPOBAHHOTO MOHUTOPHHTA PAabOTHI
obopymoBaHUs
8 | 2022-CT-001 |TexHonorus BOCCTaHOBJICHUS TPYOOIPOBOIOB. TexHOI0rus 3aK/II09aeTCsl B HAHECEHHHU JIByXKOMITOHEHTHOTO TTOJMMEPHOro COCTaBa Ha BHYTPEHHIOIO TTOBEPXHOCTh Texnonorus I'eneparyis u TENIOBBIE CETH 00O "Pobact Camtoms" 30.08.2022
TpyOOIpOBO/ia HEOOXOAUMON TONIIMHBI B 3aBUCHMOCTH OT CTEIEHU M3HOca TpyO. IHHOBalMOHHOCTH MPOEKTA
(HOBHU3HA), €ro OTINYUE OT AaHAJIOTOB 3aKIII0YACTCS:
- B BO3MO)KHOCTH BOCCTAHOBJICHUS (CaHALIMHU) TPyOOIIPOBOJIOB JIIOOBIX Pa3MEPOB, PE3EPBYAPOB H EMKOCTEH JIFOOBIX
00BEMOB, C JTFOOBIMH YTJIaMHU ITOBOPOTOB U OTBETBIICHHH;
- TEPMOCTOHKOCTH TOTUMEPHOTo MOKpeITHs 110 200 °C;
- YCKOPEHHOM BBOJI€ B 9KCILTyaTallM0 BOCCTAHOBICHHOTO TpyOompoBoaa (4-12 u).
9 | 2023-CT-001 [Cucrema co3maHusi TpeXMEPHBIX MoJiesei 1 Ipennaraercs ucrnonb3oBats 3D npuntep Raise3D Pro2 Plus u 3D ckanep RangeVision Spectrum /ist HOBBILICHUS Ipoxyxr Ieneparus SHANGHAI FUSION TECH 28.09.2023
MIPOU3BOICTBA JeTallell MPHOOPOB, KpeTIeKeH Pa3INIHOrO |HAJEKHOCTH U OTKAa30yCTONYMBOCTH pabOTHl 000pyJOBAHUS, COKPAIICHNS BDEMEHN B CTOMMOCTH PEMOHTA, CO,LTD
TUIIA U YPOBHS CIO0XKHOCTH. obecriedeHHs HaJIM4Hsl 3aIlacHbIX JieTalleld, YMEHbIICHHsI CKJIAJICKUX 3aIacoB. / 000 "ligerHoii mup"
10 | 2023-CT-002 |ABTOMaTH4eCKHE aHAIM3aTOPHI TapaMETPOB BOJIBI. [TpombInuIeHHBIE aBTOMAaTHYECKUE aHATU3AaTOPHI (KPEMHHEBast KUCIIOTA, JKeJle30 00Iee) B KOHIEHCATHO-IUTaTeIIbHOM IIponyxr I'enepanus u TemIoBbIE CETH 00O "DkouHCTpyMEHT" 28.09.2023
TpakTe, neperperoM/HaceinienHoM nape H/I u B/I, konzaencate rpetomrero napa [ICB, IICT, mpsimoit u oOpaTtHoii
CEeTEeBOH BOZIE TEIIOCETH MO3BOJIIET COKPATHTh BpeMsI IIpoBeAeHHs aHam3a (>kene3o Ha 30 MuH, KpeMHHi Ha 10 MHH)
10 CPAaBHEHHUIO C PyYHBIM METOJIOM, IOBBICUTh TOYHOCTh U3MEPEHHI (MCKIII0YACTCsI YeIoBeYeCKHi GakTop),
MOBBICHTE 0€30ITacCHOCTH NepCoHaNa (OTCYTCTBYET B3aMMOJEIHCTBIE C TapaMu KHCIIOTHI). B HacTosmee Bpemst
MPOU3BOJICTBO JIoKann3oBaHo B P® (uaer mpouecc opopMIleHNsT ©3MEHEHHOTO CBU/ICTENBCTBA 00 YTBEPKICHUH THIIA
U3MEpeHHi).
11 | 2023-CT-003 |IInardopma uist peann3aiuy pa3inuHbIX CLIEHApHEB CBo0OO/IHBIE PYKH, TpadHUecKUe MOMIAroBble NU(GPOBbIE HHCTPYKIUH MPSIMO TIepeJt T1a3aMH U TOJIOCOBOE yIIpaBIICHHE IIporpammuoe I'enepanust u TerIoBbIE CETH 3A0 "Unnaitn I'pyn Lientp" 28.09.2023
MOJ/ICPKKU paboThI TPOM3BOACTBEHHOTO MIEPCOHATIA H, Ha PyCCKOM SI3bIKE JETIAar0T Iporecc padoTsl "MoaeBoro” coTpyaHuka donee mpo3payHbiM, d3PPEKTUBHBIM U obecrieueHne
TaK Ha3bIBaEMBIX, "TIOJIEBBIX COTPYIHUKOB" B AR oukax. |kadecTBeHHBIM. C nomomnsio ¢yHknuonana MKCAP coTpyaHuK 10 X0y BBIIOIHEHMS PaOOT 3aIlOHSET YeK-JIHCTHI,
BBOJIUT JIaHHBIE, BEZIET OTO U BUAEO ChEMKY KOHTPOJIBHBIX COOBITH, BHISIBICHHBIX OTKJIOHCHHUH, HHIIMICHTOB; a
TaKKe MOXET BBIXOIUTDH Ha BUJICO CBA3b C yAAJIEHHBIM IOMOITHUKOM HJIM TPYIIITON SKCIEPTOB.
12 | 2023-CT-004 |HNudpaokuo (cMOTpOBOE HHPPAKPACHOE OKHO). CrienuanbHbIA KPUCTAIUTHIECKHN MaTepHall CMOTPOBOTO CTEKJIa, TIPOHHUIIAEMBIH [Tl HHPPAKPACHOTO H3TyYeHHUSI. Ipoxyxr T'eneparusi, TEIIOBBIE CETH, 00O "KoMIuieKCHBbIiH 28.09.2023
cowrt (UCY) Oueprerndecknii Mmxuuupuar"
13 | 2023-CT-005 |KoMmo3uTHbIe MaTEepHAaIb Ui CHCTEM BHEIIHETO TeXHOJIOTHsI YCUIICHHUS CTPOUTENBHBIX COOPYKEHHH C IPUMEHEHHEM YIIIEpPOAHOTO BOJIOKHA. Y CHIICHUE Texuomorust ['eHepalyist U TEMJIOBBIE CETH AO "TIpenper-CKM"/ OO0 28.09.2023
ApMHUPOBaHUSI. (apMupoBaHue) TFOOBIX THIIOB HECYILHX JKeJIe300€TOHHBIX, METAJUINYECKHX, KAMEHHBIX, IePEBIHHBIX KOHCTPYKIIHHI: "Komnosut"
6aoK, NepeKphITHi, KOJOHH, CTeH, GyHAaMeHTOB U T.1. [To cpaBHEHHUIO C OOBIYHBIMH KOHCTPYKIIMOHHBIMU
MaTepuagaMy (aIIOMHHHIEM, CTAIBIO U Ap.) KOMITO3HIIMOHHBIE MaTepHalIsl Ha OCHOBe Y B (yriemractuku) obnamaror
9KCTPEMaJIbHO BHICOKUMH XapaKTEPHCTHKAMHU — IPOYHOCTBIO, CONPOTUBIIEHHEM YCTaJIOCTH, MOAYJIEM YIPYTOCTH,
XHUMHUYECKOH ¥ TEPMUIECKOI CTOMKOCTBIO, B pa3bl MPEBBIIAIONINMY aHAIOTHYHBIE TOKA3aTeNN CTall, IPH
CYLIECTBEHHO MEHbIIEH Macce.
14 | 2024-HU-001 |CTO BTU 17.003-2023 PeMOHT CBapHBIX COSANHEHUH B CTO ycranoieHs! TpeOOBaHUS K PEMOHTHBIM OpraHU3alUsIM, CBAPOUYHO-TEPMUIECKOMY 000PYJOBaHUIO U Texnonorus T'enepanus @onp "Dueprus 6e3 rpaHuI” 30.05.2024

TPYOHBIX CHCTEM KOTJIOB U TPyOOIIPOBOZOB U3 CTaNIeH
Mmapok P91 (X10CrMoVNDb9-1) u JITU82 (10X9M®DE)

Marepuaiam, KBau(UKALMU [IEPCOHANA, TEXHOJIOTMYECKHM IIPOLIECCaM PEMOHTHOM CBapKH, KauecTBY U pecypcy
OTPEMOHTHPOBAHHBIX CBAPHBIX COEANHEHHH.

CTO npennazHaueHa Juis IPUMEHEHHsT Ha 000pYI0BaHHH TPYOHBIX CHCTEM KOTJIOB U TPYOOIPOBOJOB M3 CTaeit
Mmapok P91 (X10CrMoVNDb9-1) u IU82 (10XOMDE).

Hacrosumii cranzapT OpraHu3aliy YCTaHaBIMBACT TPEOOBAHMS K MPOM3BOJCTBY PEMOHTHBIX padoT Ha
MOBPEXIEHHBIX B MPOIECCe IKCINTyaTalluy CBApHBIX COSAMHEHUSIX TPYOHBIX CHCTEM KOTJIOB U TpyOOIIPOBOJIOB M3
craineit mapok P91 (X10CrMoVNDB9-1) u JU82 (10X9MDB) ¢ nomoripio CBapKH, a TakKe K KaueCTBY CBapPHBIX
COeIMHEHHH TT0CIIe PEMOHTA U KOHTPOJIIO IPH JadbHEHIeH SKCIUTyaTaIiH.

Ionoxxenus CTO HanpaBieHbl HA BOCCTAaHOBJIEHHUE PAOOTOCIOCOOHOCTH MOBPEXKICHHBIX CBAPHBIX COSIMHEHUM C
MOMOLIBIO CBAPKHU B YCIIOBHSX JACHCTBYIONIMX HJICKTPOCTAHIN HEMOCPEACTBEHHO M0 MECTY PACTIONOKEHHUS
nedexTHOrO cBapHOro coequHeHus u3 craneit Mapok P91 (X10CrMoVNDY-1) u I182 (10X9M®DEB) Ha cienyrouiem
000pyIOBaHHHU:

-CTaHIIMOHHEIE TPyOOIPOBOIBI Mapa M HMapoIepeycKHbIe TpyOBl TypOUH C TeMIlepaTypoi SKCILTyaTalliy CBBIIIE
510°C He3aBHCUMO OT JaBJICHUS,

-TIOBEPXHOCTH HarpeBa, KOJUIEKTOPHI, TapOIIPOBOJIBI M IIEPEITYCKHEBIE TPYOBI B IIpelienax Komia (JHEpreTHIeCKHe
KOTJIBI, KOTJIBI-yTHIIN3ATOPBI) C TEMIIEPAaTypol SKcIuTyatanuu cBeime 510°C He3aBUCHUMO OT JaBIICHHS;
-ipeHa)XHbIe TPyOOIPOBOIB! M BO3IYIITHHUKH.
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2024-HN-002

CTO BTH 17.002.2023 Metobl 00bEMBI U

NEPUOANYHOCTD SKCINTYaTallUOHHOI'O KOHTPOJII OCHOBHBIX

3JIEMEHTOB KOTIOB yTuim3aTopos TOC

CTO ycraHaBiuBaeT HOPMbI U NIPABHJIA 10 OPraHU3ALUH ¥ HPOBEACHUIO KOHTPOJIS (BKIIIOYAsi METOJIB,
MEPHOIUYHOCTh U OOBEMBI, B TOM YHCIIE TIPH JIOCTHKEHIH Ha3HAUYEHHOTO Pecypca), OLleHKe COCTOSHHS MeTajlia n
HOPSZIKY MPOJVICHHS CPOKa CITyKObI OCHOBHBIX JIEMEHTOB KOTJIOB-yTHJIN3aTOPOB Mapora3oBbix ycTaHoBok TOC.
CTO pacnpocTpaHseTcsi Ha KOTJIBI-yTHIIN3aTOPbI ITapora3oBheIx ycraHoBok TOC u yctaHaBiIuBaeT TpeOoBaHUS,
HalpaBJICHHbIC Ha oOecieyeHne HaA&KHOMH 1 0€30IIacHOM IKCIUTyaTalluK CICAYIOIIMX OCHOBHBIX 3JIEMEHTOB KOTJIOB-
YTHIIM3aTOPOB:

- 0apabaHOB BBICOKOTO, CPEIHETO U HU3KOTO JABJICHUS;

- KOJUIEKTOPOB CEKIHMII KOTJIa U B TIpesieliax Ko,

- HeoOOrpeBaeMbIX TPYOOIIPOBOIOB, BKIIOUAs OBOSIIME, OIYCKHBIE, TAPOBOIOIIEPEITYCKHBIE, TIAPOIIEPEITyCKHBIE,
JIpeHaXXHBIE U JIp., B IIPE/ieNiax KOTIa;

- IOBEPXHOCTEH Harpesa, BKII0Yas ra30BbIi 110JJ0rpeBaTeNb KOHACHCAaTa, SIKOHOMAaii3ep, HCIIapUTeIn HU3KOTO,
CpeHero, BEICOKOTO JaBJICHUS, IIapOIIeperpeBaTesll HU3KOT0, CPETHET0 U BEICOKOTO IABJICHHUS, TPOMEKYTOUHBIE
naporneperpeBareu.

CTO =e pacnpocTpaHsIeTcsi HA METANIOKOHCTPYKINH KOTJIOB-YTHIIM3aTOPOB U Ha IPOU3BOJICTBEHHBIE 3/IaHNS,
COOPY)XEHUsI, B KOTOPBIX OHH Pa3MeILaloTCs.

Bemonaenne ycranosineHHBIX B HacTosimeM CTO HOopM 1 TpeOOBaHMIA TOIDKHO 00€CTIeYNBATh HAJEKHOCTD U
6€30I1aCHOCTb KOTJIOB-YTHIIM3aTOPOB HA BCEX CTAJMAX MX AKCIUIyaTallM IIPU YCIOBUH MCHOJIb30BAHUs, BKIIIOYAs
TEXHUYECKOE 0OCITY)KUBaHHUE U PEMOHT, B COOTBETCTBHH C TEXHMYECKOW TOKYMEHTALMeil Ha KCILTyaTalHIo.

Texnomorus

T'enepanus

®Donp "Dueprus 6e3 rpaHUL"

30.05.2024
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2024-HH-003

CTO BTH 17.001-2023 Metozsl, 00bEMBI U
HEePHOIMYHOCTS SKCILTYaTallHOHHOTO KOHTPOJIS
3JIEMEHTOB KOTJIOB U TPYOONPOBOJIOB U3 CTAJIeH MapoK
P91 (X10CrMoVNb9-1) u IN82 (10XIMDB)

CTO pernaMeHTHpYET NOPAAOK MPOBEACHUS IKCIUTyaTAlIHOHHOTO KOHTPOJIS MeTalila 000pyJOBaHUS U3 3apyOeKHBIX
U OTEUECTBEHHBIX XPOMUCTHIX cTaneil Mapok P91 (X10CrMoVNDY-1) u IU 82 (10X9MDB).

PacnipoctpansieTcs Ha SHEPreTUYeCKHe KOTIIbl, KOTJIbI-yTHIM3aTOPbl, CTAHIIMOHHBIC HAPOIIPOBOABI 1
HaponepenycKHble TpyOsl TypOuH, cofep Kalue MIeMEHTHI U3 XPOMUCTHIX cranei Mapok P91 (X10CrMoVNbL9-1) u
11 82 (10X9MODB).

[onoxenust CTO HampaBieHsI Ha oOecriedeHrne 0€30MaCHOCTH M HAIEKHOCTH MPH SKCIUTyaTaI[iH
TEIJIOMEXaHUYEeCKOTr0 000pYyI0BaHUs, B COCTABE KOTOPOT0 UCIIOIb30BaHBI 3JIEMEHTHI U3 ctayieil Mapok 10X9IMODb
([I182), X10CrMoVNDb9-1, P91 u F91, nsroronennsie no EN 10216-2, EN 10222-2 , ASME SA182/SA182M,
ASME SA-335/SA-335M, TV 14-3P-55-2001.

Texuomorust

I'enepanus

®onn "Dueprus 6e3 rpaHuL"

30.05.2024
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2024-CT-001

N3HococTolikue neTany U3 KOMIIO3UTHBIX MaTepHasioB.

HWsrorosnenue mo obpas3nam u yepTexaM 3aKa3unka H3HOCOCTOMKHUX JeTalel N3 KOMIIO3UTHBIX MAaTEPHAJIOB C
MOBBIIICHHBIMHU (PU3UKO-XMMHUYECKHMH CBOHCTBAMHU (M3HOCOCTOMKOCTD, pabounii Jrana3oH TeMIeparyp).

IIponykr

FeHepauI/I;{ " TCIIJIOBBIC CCTH

©onp "Oueprus 6e3 rpanun” /
00O "TA "Inactmacc I'pynm”

30.05.2024
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2024-CT-002

I'uGkue HarpeBarensHbIe NeHTH B [IBX n3omsmm.

I'uOkue HarpeBaTeNbHBIC JICHTHI U1l aHTHOOJICICHUTENBHBIX CUCTEM U 3JIEKTPOOOOTrpeBa TPYyOOIPOBOIOB (IIOTHBIH
00XBaT OOKOBOI OBEPXHOCTH), & TAK)KE EMKOCTEH, 000pyIOBaHHUS M IIPOYNX KOHCTPYKIIMH YyBCTBUTENBHBIX K
nepernajy TeMIepaTyp.

IIponykr

FeHepauI/m " TCIIJIOBBIC CCTH

®onn "Dueprust 6e3 rpaHuL” /
00O "Awmmneprekc"

30.05.2024
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2024-CT-003

HaCOCLI-Z[OSaTOpBI XUMHUYECKUX PEArcHTOB C
HUHTCIUJICKTYaJIbHBIM YIIPABJICHUEM.

Hacocbl-103aTOpBI SABISIOTCS HMIIOPTO3aMEIIAIOMINM aHaJIoroM. MHTeIueKkTyanbHoe u(ppoBOe yIpaBIeHNe Ha
pyccKoM si3bIke. JJaTurKy KOHTPOJIS TapaMeTpoB, aBTOMATHIECKAsi OCTAHOBKA B CIIydae HapyIIEHHs TeX. IPOIecca.

IIpoxyxT

T'enepanus

®onp "Dueprus 6e3 rpanun’” /
3A0 "Yrauuckuii 3aBoj
TOYHOI0 MalIMHOCTPOCHUSA"

30.05.2024
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2024-CT-004

DnexTponu3ep Ha IPOTOHOOOMEHHOH MeMOpaHe
(GecuienouHoM)

TIpoMBIIITIEHHBIH ATIEKTPOIIH3Ep C MPOU3BOAUTENHLHOCTBIO OT 2 110 30 M3/4 Ha OCHOBE TPOTOHOOOMEHHOH MEMOpPAHHI.
[Ipou3BoANTETBHOCTH T€HEPATOpPa BOJOPOA PEryaupyercs Bo BcéM quanasone oT 0 1o 100% ot HoMuHanmbHOM Oe3
notepu 3 (HEeKTUBHOCTH U pecypca 000pyROBaHHS.

DuekTponu3ep NpeacTaBisieT co00l KOMIAKTHYIO YCTAHOBKY B BHE cABOeHHOro mikada. [1epsblii mikad conepxur B
cebe BOJSIHYIO TIOJICHCTEMY, BOJOPOIHYIO MOACUCTEMY U JIEKTPOIN3HBIC MOTYIIH.

Bropoii mkad - mkad ynpasiieHns1 yCTaHOBKOH.

Peanm3oBana BO3MOXKHOCTH yIaJICHHOIO MOHHTOPUHTA [TapaMeTPOB pabOTHl yCTAHOBKHU JUIS O0JIETYSHUS
00ciyKnUBaHUS M yAJICHHOH THarHOCTHKH.

IIponyxr

T'enepanus

@onp "Dueprus 6e3 rpanun’” /
00O "Tlonukom"

20.09.2024
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2024-CT-005

BI;ICOKOCKOpOCTHOﬁ I‘OpPI3OHTaHBHbIﬁ OCBETIIUTECIIb C
HCIIO0JIb30BaHUEM Mm(ponecxa/c HU3BCCTKOBAHHUEM

I'opu3oHTaNBbHBIN OCBETIMTEIIb U3 METAJLIA, IIOCTABIISIEMBIH B 3aBOJICKOM T'OTOBHOCTH, O3BOJIIONIMI IIPOU3BOAUTH
BBICOKO3((PEKTUBHYIO KOATYJIALHOHHYIO OYHCTKY NPHPOJIHBIX U CTOYHBIX BOA. OCBETIINTENb NPHMEHSETCS Ha CTaAUK
MPEIOYUCTKY Iepes ofaveii BOJBI B CHCTEMY 00ECCOTMBAHMS.

IIponyxr

FeHepaL{H;{ U TCIJIOBBIC CETH

@onp "Oueprus 6e3 rpanun’” /
AO "HIIK Menuana-®unstp”

20.09.2024
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2024-CT-006

DJIeKTPOrUAPONMITYIIECHASI YCTAHOBKA OYUCTKH OT
TBEPIBIX OTIOKEHHUH

OnexTporuaponMiynscHas ycranoka 3esc (IIpodu/Ceapomku T/busnec Imtoc), reHepupyronas BBICOKOBOIGTHEIE
UMITYJILCHBIE Pa3psiibl B )KUIKOCTH, 110J] BO3ACHCTBUEM KOTOPBIX Pa3pyLIAIOTCS TBEP/bIE U CBEPXTBEP/IbIC OTIOKCHHS
B Tpy0aX, CKBaKMHAX, TPYOKax TEIIOOOMEHHUKOB U TpyOompoBoaax. [IoBepXHOCTH TPYOBI IPH 5TOM HE
HOBPEXIACTCA.

ITporcXOAUT IPOTATUBAHKE KaOesst, IEKTPUIECKUH pa3psi] Ha KOHIIE KaOellsl BEI3bIBACT MOIHBII KaBUTALOHHBIN
3¢ }EKT B XKHUIKOCTH, pa3pylIaeT OTIOKEHHS U He MOBPEXKIACT caMu TpyObl. Y nanser 3arps3HeHus B
TPYAHOAOCTYIHBIX MECTaX, IPEOI0JeBaeT HOBOPOTHI H U3THObI TPYO.

IIponyxr

FeHepaHI/ISI " TCIJIOBBIE CETH

®onp "Oueprus 6e3 rpanun’” /
000 "3EBC-
TPYBOITPOBO"

20.09.2024
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2024-CT-007

®eppUTHBIE TPOTUBOHAKUIIHBIE YCTPOHCTBA

IIpuanun neiictBus GeppuTHOrO MPOTUBOHAKUITHOTO yeTpoiicTBa (PITHY) ocHOBaH Ha MpUMEHEHNH TeHEpPaTOpa
BBICOKOYACTOTHBIX AJICKTPOMAarHUTHBIX UMITYJIbCOB IIEPEMEHHOI yacToThl B AnanasoHe ot 120 no 200 xI'm.
OJIeKTpPOMAarHUTHBIE HMITYJIBCHI TEPEatoTCs B (PepPUTOBOE KOJIBIIO, 3aKPEIIIEHHOM MOBepX TpyOrl. B Metanne TpyOs!
HaBOJUTCSI COOCTBEHHOE (BTOPHYHOE) JIEKTPOMArHUTHOE ITOJIE.

DJIEKTPOMAarHUTHOE T0JIE PACTIPOCTPAHSIIOTCS M BIOIb TPYOBI, TpyOa MOXKET UMETh MPOU3BOIBHYIO (OpMY.
BHyTpenHss MoBEepXHOCTH TPYOBI IpHOOpETaeT CIabbIi MOJOXKUTENBHBIHN 3apsi. MOHBI KalbIus OTTAIKHBAIOTCS OT
OJHOMMEHHO 3apsDKEHHBIX CTeHOK. Ilore Takske BO3JeHCTBYeT Ha MOHBI CYHIECTBYIOMNX OTIOXKEHUH, OTTOprast ux oT
CTEHOK TPYOBI — IIPOMCXOIUT IIOCTEIIEHHOE YIAJICHUE HAKHIIH.

HansHocTs nevicteust PITHY cocrasiser 700-2000 MeTpoB y MpOMBIIIICHHBIX Moenei u 1o 40-100 meTpoB y
OBITOBEIX MPOOOPOB MO XOAY U MPOTUB JIBMKCHUS BOJIBI.

IIponykr

FCHCpaHI/IH " TCIIJIOBBIC CCTH

®onp "Dueprus 6e3 rpaHuL” /
00O "Tunpodioy"

20.09.2024
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2024-CT-008

OmneHka TEXHUYIECKOTO COCTOSTHHUS, THarHOCTHKA
CTAJBHBIX TPYOOIIPOBOIOB C IMTOMOIIBIO KOMILIEKCA
MarauTomerpudeckoit quaraoctuku (KM/I)

MarauTHBIH METOJ{ OIIEHKH TEXHUIECKOTO COCTOSTHHS TPYOOIIPOBOIOB OCHOBAH Ha 3¢ dekre Brummpn
(marauToynpyruit addexr). KM/ perucrpupyer u3MEHEHUsI MArHUTHOTO MOJIS TPYOOIPOBO/Ia, BHI3BAHHbIE
nedexramu (nedopmanus B MeTaie, KOPpO3us, TPEIIUHBI, HAKUAIB | T.J1.), 8 TAKXKE MMO3BOJISCT ONPEICIUTh
COCTOSIHUE M30JALMHU. JJaTYNKH MarHUTHOTO IOJIS B BUJIE MATHUTOPE3UCTOPOB BBIJIAIOT HAIPSDKEHHUE MPSIMO
MPOMOPIHOHATBHOE HANPSKEHHOCTH MAaTHUTHOTO TIOJIS, CO3/[aBaéMOT0 METAITHIECKHM TPYOOIIPOBOIOM, 3HAUCHUE
KOTOPOro U3MEHseTCs B Cllyyae Hanu4us gedekra Tpybonposona. B cocraB komIuiekca BXOIAT PUOOPSBI UIst
perucTpanry H3MEHEHH MarHUTHOTO OIS TPyOOIpOBOAa, MPOrpaMMHOE o0ectieueHre 00paboTKu U OTOOpaKeHHS
PpE3yJIbTaTOB.

[IpuMeHHM TONBKO Ha CTANBHBIX TPYOONpoBoaax (BO3MOXKHOCTH paboTs! ¢ [ITY-uzomsuneit).

Texunomorus

TemnoBsie ceTn

©onp "Oueprus 6e3 rpanun” /
3A0 "TIOJIMMHOOPM"

20.09.2024
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2024-CT-009

[Tapuku aJ1 cUCTEMBI IAPUKOBOM OYUCTKH 1o TY
22.19.20-004-28471356-2024

[apyuku ¢ U3MEHEHHBIM XUMUYECKHM COCTaBOM KaydyKa M yBEIMUYEHHBIM CPOKOM CITyOBbl, IpeAHA3HAYECHHbIE AT
OYHCTKH TPYOOK TEIIOOOMEHHBIX arnapaToB B CHCTEMaX IApHUKOBOH OUMCTKH.

IIponykr

FeHepaumI " TCIIJIOBBIC CETH

®onp "Dueprus 6e3 rpanun’ /
000 "C3 UnxuaupHuHT"

21.10.2024
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2024-CT-010

Hewmerannudeckast 3anopHast apMaTypa U3 KOMIO3UTHBIX
MaTepHasIoB

3anopHast apMaTypa U3 KOMIO3UTHBIX MaTE€pHAaJIoOB C TOBBIMICHHBIMH AKCILTyaTallHOHHBIMHI XapPAKTEPHCTHKAMI.
TexHONornuecky MOHTaX U 3KCILTyaTallysl HE OTIMYAETCS OT aHAIOTMUHBIX MEPONPUSITUI ¢ MeTaIIMYeCcKOi
3alOpHOIT apMaTypoif. Pa3mMeps! apMaTyphl CTaHAAPTH3UPOBAHBI M IPH HEOOXOIUMOCTH MOTYT OBITh
CKOPPEKTUPOBAHbI IPUMEHEHUEM KaTyIIeK (IIOJIMMEPHBIX CTaBOK).

IIponykr

FCHCpaHI/IH U TCIIJIOBBIC CCTH

®onn "Dueprus 6e3 rpaHuL” /
00O "KoncranTa-2"

21.10.2024
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2024-CT-011

JluarieKTprdecKie ¥ BOJOPACTBOPHMBIE OUHCTHTEIH
(TEXHOJIOTHS OYHCTKU YHEPTOYCTAHOBOK)

Croco0 OYMCTKHY CIIeNHAIBHBIMUA PAacTBOPaMH (B T.4. JUAIEKTPHYESCKUMHU) HA OCHOBE 3alIaTEHTOBAHHOW TEXHOJIOTHH.
OuncTrurenu 006JIa1al0T AHTUCTATHYECKUMU, TUAIICKTPUUECKIMH CBOMCTBAMU M O€30TIaCHBI IS YEIOBeKa U
okpyxatomieli cpenpl. O6paboTka 000pyIOBaHMS YUCTSIIUMHU CPEICTBAMU HE MIPUBOJUT K M3MEHEHHIO
CYLIECTBEHHBIX (PH3MUYECKUX, MEXaHUYECKHUX, TUIICKTPUUECKIX CBOHCTB KOHCTPYKIIMOHHBIX MaTEPUAIIOB, O€30IacHO
JUISL MUKPORJIEKTPOHUKH.

TexHOMOrus UCHBITaHA HA BCEX BUAAX M THIIAX JIEKTPOTEXHUIECKOTO 000pyI0BaHUS.

TeXHOJIOrHsI peann3yeTcst B BHJIE YCITYTH IO/ KITI0W», BO3MOXKHO OYHOE/BBIE3THOE 00yUIeHHe ITepcoHaia 1
peann3anus YUCTSIIUX CPEACTB ISl MPOBEICHHS YUCTKHU X03. CIIOCOOOM.

[poxykT/TexHoMOTNS

T'enepanus

@onp "Dueprus 6e3 rpanun /
OO0 "WITOPMITIPO®"

21.10.2024
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2025-CT-001

CHeLll/laJ'll/BPlpOBaHHblf/i pe€areHT ajis O4YUCTKU ITUKOBBIX
BOIIOI‘pCﬁHBIX 1 SHEPTCTUYCCKUX KOTJIOB OT HAKUIIHA

Pearent npeanasHaueH JUlsl pacTBOPEHUS HAKUIIU, colepxKalield conu xecTkocTy Ca 1 Mg u ipyrue 31eMeHThl,
o0pas3yromyecs: B apoBBIX M BOJOTPEHHBIX KOTJIAaX MPU BEICOKOM JABICHHU U TEMIIEpaType.

PeareHT npuMeHsieTCs sl XUMHYECKOH OYUCTKH CICAYIOLINX THIIOB KOTJIOB!

- napossle kotisl E, JIE, JIKBP, KE;

- naposslie 3Hepreruueckue kotia E, BK3, TII, 'M, TTME;

- IPSIMOTOYHBIE KOTJIBL;

- sxkapotpyonsle koTiel VIESSMANN, ICI CALDAIE, LOOS UL-S, Buderus;

- Bogorpelinsie BogoTpyonsie kKotisl KBI'M, [ITBM;

- TOJJOTPeBaTeI, KOHAEHCATOPHI BCEX THIIOB.

Pearent Ge3omacen i MeTasuia KoTia, ckopocts kopposuu Ha Cramu 3 ~ 0,11 r*m2/4ac.

Bo3morkHa peanuzaryst yCIryrd O9UCTKH «II0JT KIII0W», a TaK)Ke 00ydeHHe 110 ITPaBIIaM HUCTIONIb30BaHUS peareHra,
pa3paboTKa MporpaMm Mo XUMHUYECKOI MOMKe.

IIponyxt

Feﬂepaum{ U TCIIJIOBBIC CETH

®onp "Dueprus 6e3 rpanun’” /
"OO0O "NunoBarnuu u CepBuc"

31.03.2025
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2025-CT-002

ABTOHOMHOE CPE/ICTBO MOXKAPOTYIICHHS

ABTOHOMHBIE cucTeMbl oxkapotymenus it snektpouutoB MHTEJIJIEKT umeroT GyHKIHOHAN BCTpauBaHUS
HECKOJIbKHX OTHETYIIHTENeH B €ANHYIO LeTb Ul 00ecIIeueHNs] HauOoIbIIeH 3aIUThI OT II0’KapoB 1 MaKCUMAaJIbHOE
CHIKEHHE PUCKOB MaTepUaIbHOTO YPOHa.

JI1s1 IPOMBIIIIEHHOTO CEKTOpa pa3paboTaHbl YHUKAIbHbIE HH)KEHEPHBIC PEIeHHs [yl 00eCIIeueH s 3alUThl OT
no)kapa ¥ COXpaHEeHUsI JOPOrOCTOSIIEro 000pyIOBaHUS B HEBPEMMOM H PabOTOCIIOCOOHOM COCTOSTHHH.

IIponykr

[Iponykr

®onp "Dueprus 6e3 rpaHUL"
/ 000 "Hayka u TexHonoruu"

01.04.2025
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2025-HH1-001

Crioco0 pereHepanuu CHILHOOCHOBHBIX U
¢11a000CHOBHBIX aHNOHHUTOB

Jiis noBeimeHus 3G peKTHBHOCTH pereHepaui aHHOHOOOMEHHBIX CMOJ MPEJIaraeTcsl UCIOIb30BaTh HOBBIN CIIOCO0
pereHepanuy CHILHOOCHOBHBIX M CIA000CHOBHBIX aHUOHHUTOB, BKIIFOUAFOLIHI B ce0s1 HarpeB pereHepanuoHHOro
pactBopa. ONTUMANbHBII TEMIEPATYPHBIH PEXHUM JUII MAKCUMAIBHOTO U3BJICUCHUS] KPEMHHHOPTaHNIECKUX
coenuHeHui cocrapisier 30°C i akpHIIOBBIX aHUOHUTOB U 45°C [U1s1 CTUPOJIBHBIX aHUOHUTOB. J[J1s1 MaKCUMaJIbHOTO
W3BJICUCHNUS COSANHEHUH JKelle3a PEKOMEHI0BAHO IIPOBOANTH 00pab0TKy aHHOHHTOB PACTBOPOM CEPHOH KHCIIOTHI,
€CJIM COCTaB M cocTostHHEe 00opynoBanus YO MO3BOJISIET TPOBOIUTE TAaHHYIO OIEPAIHIo, HIIH peIBapHTEIILHO
OTpEreHepHpPOBATh aHUOHUT B LITATHOM PEXKUME, COTJIACHO PEKUMHOM KapTe. P (HEeKTHBHOCTh BBITOIHEHHBIX
MEPONPHATHH 110 BOCCTAHOBJICHHIO TEXHOJIOTMYECKMX XapaKTEepUCTHK aHHOHNUTOB OLleHnBasack 1o rnokasarento JJOE,
CHIDKEHHE KOTOPOTO SIBJISICTCS] KPUTEPHEM HEOOXOIMMOCTH 3aMEHBI HOHUTA. [1oBbIIIIEHNE 0OMEHHOI EMKOCTH CMOJIBI
CIOCOOCTBYET YBEIMUCHHUIO CPOKa €€ CIIY)KOBI, YBEIIMUCHUIO MEKPEreHepalioOHHOT0 TIepHoia 1, Kak CIeJCTBHE,
YBEIUYECHHIO 00beMa 00paboTaHHON MCXOJHOM BOIBI 338 (DHIBTPOLUKIL.

Texnomorus

TexHonorust

®Donp "Dueprus 6e3 rpaHUL"

02.04.2025
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2025-CT-003

CBeua 3a)XHTraHus A POIKUTa Fa30TypOMHHON
ycranoBku Tuna SGT-700 npousBoacTsa Siemens

B cocraB koMIuTekTa 000pyROBaHHS A po3KUra ra3oTypounHoi yeranoBky (I'TY) tuma SGT-700 Bxoaut cBeya
saxuranus VIBRO-METER S24328/1-0635 npoussoacta komnanuu Meggitt. JlanHOe n3nenue siBisercst
YHUKaJIbHBIM U TPOM3BOIUTCS TOJIBKO yKazaHHOW komnanuel. be3 ceeun 3axuranus nyck ['TY He Bo3mMoxkeH, pu
9TOM YCJIOBUS SKCIUTyaTallMy 3JIEKTPOa, H30JSITOpa U OKOHEUHOM YacTH CBEYM KpaiHe TshKenble (BBICOKUE
TeMIIepaTypsl B Kamepe cropanus nopsiaka 1150 °C , pe3kue meperna/ipl TeMIIEpaTypsl IpU MyCKax U OCTaHOBaX,
BUOpanus, ImyJabcalys IJIaMeHH B KaMepe CropaHust), BCICACTBUE YEro pecype U3JeIMs COCTaBIsIET opsiaKa 6
(mectn) ner. [IpousBonutens n3 EC npucoequHuics K caHKIUSIM B oTHoIIeHNH P® Ha mocTaBKy cBOEH MPOITyKIUN
Ha TeppuToprio PD u oTkasaiucs oT JajgbHEHIIEro COTpyAHNYECTBA C pOCCUIICKMMHE MOKyTatessamu. [Ipennaraercs
WCTIONB30BaTh CBEYH OTEYECTBEHHOTO IPOU3BOICTBA IS POPKUTA Ta3oTypounHol ycTanoBkH (['TY) Tuma SGT-700
Ha npeanpusTusx PO (macmopt u cepTU(HKaT KayecTBa MPHUIIAraloTces).

IIponyxr

IIponyxr

®Donn "Dueprus 6e3 rpaHUI"
/ OO0 HIIO "PenoBanuoHHbIE
TexHonoruu"

03.04.2025
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2025-CT-004

CucreMa aKyCTHYECKON BU3YyalU3alliK U JHATHOCTHKH
obopynoBaHus

JlucTaHIMOHHOE OOHApyKEHHUE IMUPOKOTo Klacca OTKIOHEHUH B paboTe 000py 0BaHNUS, MTPOSBIAIOIINXCS
AKyCTHYECKH (0T MEXaHNUYECKUX OTKJIOHEHUH JI0 AIEKTPHUYECKUX Pa3psIoB U yTEUeK).

IIponykr

[Iponykr

®onp "Dueprust 6e3 rpaHUL"
/ 000 "Cunanc"

04.04.2025




