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BoamoxHoctu OAO «BonrorpagHedremalu»

Mo N3roToBJIEHUIO UMITOPTO3aMeLyaloLLero
obopyaoBaHus ansa HIMN3

A.B. UBsanoe (OAO «BonrorpagHedremalw»)

OAQ «BonrorpagHegremail» — KpYNHERLLINIA POCCUACKNIA NPON3BOANTENL TEXHOIOMMHECKOro o6opyaoBaHns 418 ra3oBou,
HEeQTAHOU N HeHTEXUMUYECKOH OTPAacel NPOMbILLNEHHOCTH, 3a 73-NeTHIOn NPOU3BOACTBEHHYIO AEATENbHOCTL Npead-
npusTHEeM HakorneH 6oratsiid OnbIT N3roToBeHus HegrernepepabarsisaolLero 060pyA0BaHINs, COOTBETCTBYIOLEro CaMmbimM
BLICOKUM CTaHAAPTaM KAHeCTBa U 0Ka3aBLLIEr0 CBOIO HAABXHOCTh B aKeryarauunm, OCHOBHLIE BUAK! BbITYCKAeMOo rnpo-
AYKUMY — PEAKTOPb!, KO/IOHHbI, CenapaTopbl, eMKOCTH; KOXYXOTPYO4ATHIE TeiA000MEHHUKMN, HEQTsHbIe LLeHTDOOEXHbIe
Hacocsl, TPyOonpoBoAHAas apMmaTypa. TEXHUHECKNE 1 NPOU3BOLCTBEHHLIE BOSMOXHOCT 3aBOAA, BLICOKOKBAANDNLMDO-
BaHHbIE pabo4ne v NHXEHEPHbLIE Kaapkl, NPUMEHEHNe HOBBHLLNX TEXHOIOrni No3BoONAIOT co3aqaBaTth ceepxrabapurhsle
TO/ICTOCTEHHBIE annaparsl, KOTopbie cerogHs Hanbonee BocTpeboBaHsl Ha pbiHke oBopyaosaHus 4ns HedTerasonepe-
paboTku u HedTexumMum.

Hanuyne cob6cTBeHHOro npuyana Ha Bosire o6ecrneyvBaeT BO3MOXHOCTL OTrPY3KW HerabapuTHOW v KPYNHOTOHHAaXHOM
annapartypbl C NOJHON CTENeHbI0 MOHTaXHOM rOTOBHOCTY Ha AelcTByioLMe 4 CTPOSILUNECA Heprenepepabarvisaiolme

KOMNIEKChI CTPaHbl:

MpouseopcTBo

O6opynoBaHue, NPUMEHSIEMOE B 3a-
roTOBUTENBHOM MPOM3BOACTBE, MO3BO-
NAET pesatb, rHyTb U GOPMOBaTL INC-
TOBOI NpoKaT TonwmHon go 350 mm,
a Take obpabaTbiBaTb NPOKAT PA3INY-
HOro npoguns. Hapsiay ¢ oTeHecTBeH-
HbiM 060opyaoBaHnem gnsa GOPMOBKY
ncnosbL3yeTcs obopyaoBaHNe Takux Be-
OyLnX 3apyBexHbIx GUpM, kak «Knek-
Hep» (Fepmanus), «Acako- Celikn» (Ano-
Hu1a), «BeppuHa» (Utanus) u ap.

CneumanmanpoBaHHbie LexXu rops-
4yel NUCTOBOW LUTAMMOBKN U KOBKU
OCHalleHbl HarpesaTe/lbHbIM, MpPec-
COBbIM 1 KOBOYHEIM 060pYyA0OBaHUEM
C NPUMEHEHNEM KOHTPONbHO-U3MEPU-
TeNbHbIX NPUOOPOB ¥ ABTOMATUKMU.
Bbicokasi keanngukaumsa nepcoHana

1N HagexHaa paborta o6opynoBaHus
Mo3BONAIOT U3FrOTaB/MBATL B COOTBET-
CTBUM C TEXHUYECKUMU TpeBoBaHUAMM
cTaHpgaptoB Poccun n ASME witamnos-
K 1 MOKOBKW BCEX MapoK cranei ans
COCYyAOB Nop, AaBneHueM (animntuye-
ckme pgHywa anametpom o 4000 mm,
NONyLwapoBbie AHULIA AUaMEeTPOM 40
9000 MM, oTBOAbI, TPOVHUKM N NMEPEXO-
abl anameTpom go 1000 mm, dnaHukbl,
narpybku, MeTusbl).

CBapoyHoe 0HopyaoBaHME OCHa-
LLIEHO CUCTEMaMK «aHTugpenda», cea-
POYHBIMA FONIOBKAMU TUMA «TaHAEM»,

«y3KWIA 3a30p», CO CMELLEHVUEM MO CTbl-
ky. CBapo4Hoe obopygoBaHue cobCT-
BEHHOIr0 NPOU3BOACTBA N BELYLUNX
npoussogutTenen Poccun n Mupa nos-
BONSAET BLINONHATE aBTOMATUYECKYIO
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cBapky obevaek auameTpom Gonee
9000 MmMm. TonwmHa cBapuBaeMblX Oe-
Tanen — or 1 go 200 mm; 3anekTpo-
wiakosou ceapkoi — oT 30 0o 250 mMm.
Liexv o60pyaoBaHbl PONVKOBLIMU CTEH-
AaMu rpy3onogbeMHoOCThIO 60; 120
u 300 T, MaHunynaTopamun rpy3onogb-
€MHOCThIO OT 7 a0 150 1. Ucnonbay-
IOTCA CBApOYHbIE TONOBKK, KOHCONW
co6CTBEHHOrO NPON3BOACTBA, CBAPOY-
Hble KOHCONW, MaHUNYNATOPbI PUpM
ESAB (LLBeuun), KROGER n DEUMA
(Fepmanng), LINCOLN (CLLA).
OcBoeHa TEXHONOTUSA SNeKTpoLua-
KOBOI HamniaBKW MAaKMpyioLwwero cnos
NEHTOWN B OAUH MPOXOA, C COXPaHEHNEM
TpebyemMbix CBOWCTB HariaBieHHOro
cnosi. PaspaboraHbl yHUKanbHasa Tex-
Honorua 1 obopyrnoBaHve Ana KOppo-

Xumnyeckas texHuka Ne1, 2015




BbICTABKN, KOH®EPEHUNN

s j; A e

Hogas nuHusg nATeS NO BbINAABASEMEIM
Mogensam

3MOHHO-CTOMKOM HaMIaBKM BHYTPEHHNX
NOBEPXHOCTEN LUTYLIEPOB ANAaMETPOM
OT 2" U BbIWE.

MNpoeegerHaa B 2014 r. MogepHu-
3auus 6oNbWON TEPMONEYU NO3BONV-
na Npou3BoAUTL B @BTOMATU4ECKOM
pexuvume Bce BMAbl 0O6LEMHOW TEpMO-
06paboTkM, BKAKYAA ayCTEHU3ALMIO.
KoHTponb TeMnepartypbl COCTaBNseT
* 5°C Ha pexume Buiaepxku, = 7,5°C —
Ha pexnmMe HarpeBa—oxsiaxgeHus. Bos-
MOXHO NpPOBEAEHNE YCKOPEHHOro OX-
NAXAEHUS BHYTPU NeYu.

Fa6apwuThbl MeyYn NO3BONSIOT TEPMO-
o6pabarbiBaTh annapartkl AMaMmeTpom
0o 8,5 M, pavHon po 38 M, maccomn
B£o 600 7.

Ana annapartoB, rabaputel KOTO-
PbIX HE MO3BONKIOT NPOBECTU TEPMO-
06paboTKy B Neuun, Ha NpeanpusaTumn
OCBOEHa TEXHONOrMsA BHENEYHOh Tep-
Mo06paboTku.

BBeaeHa B akcnnyataumio HoBas
JIVHUA NUTbS NO rasnduUMpPyemMbiM
mozensm. OHa COCTOUT U3 ABYX KOM-
NNEKCOB, OAUH U3 KOTOPbLIX NpeaHa-
3Ha4YeH Ans NPou3BOACTBa Mopenen
6ynywmx OoTIMBOK U3 NMEHOMNONUCTU-
pona, a gpyroi — ans uaroToBneHNA
oTnMeoK. Ha aaHHOM o6opyaoBaHun
NMPOU3BOAATCH BbICOKOKAYECTBEHHbIE
NVTHIE 3aroTOBKWU AeTaneil HaCOCOB:
KopnycoB, pabo4ux Konec, Kopnycos
NOALWWMHUKOB, YrONBHUKOB U Ap.

MpeanpusTtne MeeT COBCTBEHHYIO
aTTecToBaHHy0 nabopaTopuio, NO3BO-
NALWYIO NPOBOANTL NPAKTUYECKW BCe
BMAbLI PaspyLiaioLlero 1 HepaspyLuaio-
wero KoHTpons, Tpebyemsie npu na-
roToBNeHuu npoaykuun. 3asoackas
naboparopus UMEeT caMoe COBPEMEH-
Hoe obopynoBaHve ang onpeaeneHns
XMMWYECKOro cocTaBa M MexaHu4ec-
KWX CBOWMCTB MaTepuasios, NpPoBeaeHns
MeTannorpaduyecknx MccneaoBaHni,
MCNbITAHWIA MaTepUanos Ha yaapHbIiA
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marnb, pagnaumoHHOro U aKkyeTuyec-
KOFO KOHTPONA.

Cneumanucs no Hepaspylaio-
LWUM MeTogam KOHTPONs UMeloT arre-
cTaumio Nno 2-my n 3-My YPOBHSAM Kak
Mo OTEYEeCTBEHHLIM HOPMaM, Tak Y Mo
HOpMaM aMepwukaHckoro koga ASME.
BoamoxHocTn nabopatopuv no3Bo-
NAIOT NPOU3BOAUTL PEHTFEHOBCKMUIA
KOHTPONb, raMMa-KOHTPOMb, YbTpa-
3BYKOBYIO AedeKTOCKONuio, ynbTpa-
3BYKOBYIO TONLUMHOMETPUIO, KOHTPONb
NPOHUKAIOLWMUMWU XUOKOCTAMN, KOHT-
POJb MarHUTOMNOPOLUKOBLIM METOAOM.

O6opynoeaHue

MpumeHeHne COBPEMEHHbIX ‘Tex-
Honornit nepepaboTkn HedTU BbIHYX-
baet npumeHsTb 6onee COBPEMEHHbIE
marepuansl U yeenn4meatk rabapur-
Hbie pasMepbl U TOJLMUHY CTEHOK pe-
aKTOPOB W COOTBETCTBEHHO Maccy 060-
pyaoBaHua. Ha npeanpuatum MOXHO
uarorasameatb obopyaoBaHue aua-
meTpom o 9000 mm, anuHoli go
80 000 mm, maccoii go 1000 T.

i
BakyymHas konoHHa auameTpom 8,5 m,
maccori 366 T

OCHOBHbIM HanpasAeHnem AeaTeb-
HOCTW NPeanpusaTUsa ABNSETCA U3ro-
TOBNIEHWE PEAKTOPHOW, KONOHHON, em-
KOCTHOWM W apyroit HedTenepepaba-
ThiBAIOLLIEA annapartypbl, B TOM 4ucne

B 6/104HO-KOMIMIEKTHOM UCNOAHEHUN.

OAO «BonrorpagHedTemaw» ns-
roTaBimMBaeT TennooO6MeHHbLIE KOXY-
xoTpy6uaTtbie annapartsl AByX BUAOB:
ropu30oHTaNbHbIE U BEPTUKANbHLIE,
npeaHasHa4veHHble A1 Harpesa u ox-
NAXAEHUA XUOKUX U raszoobpasHbiX
cpen B TeXHONOMMYECKMX Npoueccax
ra3oBov, HepTAHON U HedTexXnMuye-
CKO OTPACNAX NPOMbILIIEHHOCTH.

Mo TexHuyeckum npoektam OAQO

«BHUWHedTemal» narorosneHa cepusi
KOXYXOTPYO4aTLIX ChipbeBbIX Tennioo6-
MEHHWKOB C ABOWHON TPyOHOW pelueT-
KOW OpUrnHanbHOW KOHCTPYKUWKU, NC-
K/TIO4AIOLLEI BO3MOXHOCTL NonanaHvs
rasocbipbeBO CMeCU U3 MeXTPYGHO-
ro NPOCTPaHCTBA B ra3onpoayKToBYIO
CMeCh TPYOHOro NPOCTPaHCTBA Yepes
y3en kpennexuus Tpyb B TpyGHOW pe-
weTke,

C 90-x rogos npownoro seka OAQ

«BonrorpagHedTemait» ycrnewHo 3a-
HUMAETCA U3roTOBAEHWEM UMNOPTO-
3amewaoLen npogykumm. Tak, 6buim
U3roToBseHbl peakTopbl Knayca, uaro-
TOBNEH abcopbep Ans 3aMmeHbl CyLue-
CTBYIOLWWEro NOCTaBkn ¢upmbl «TEK-
HWUM» {(PpaHuma) B AcTpaxaHckom MXK.

C 2005 r. nposoguTcsa Gonswan pa-
60Ta N0 UMNOPTO3aMELUEHMIO NPOoAYK-
umm gna npeanpusatia OAO «asnpom».
PaspaboraHbl 06paTHLIe 0CeCUMMET-
pY4HbIE KlanaHbl NO TUNY KnanaHoB
Mokveld n ocBoeHO ux Npou3soacTEO.

WcnbitaH onbiTHEIA 06paseL, wapo-
goro kpaHa D, = 200 Mm pna akcnnya-
Tauuu B cpegax, CoaepXaliux noBbi-
LWEHHOe CoaepXaHue MeTaHona.

MpoeegeHa cepTuidukaums Lwwapo-
BbiX kpaHoB no APl 6D.

OCcBOEHO NPOM3BOACTBO KAMEP Npu-
emMa-sanycka CpencTB OYUCTKU M apar-
HOCTMKU C GaliOHETHLIMK 3aTBOpPaMu
co6CTBEHHOTO NPOU3BOACTEA ANA Ma-
TUCTPaNbHBLIX FA30NPOBOAOB.
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B asrycte 2014 r. B OAO «Bonro-
rpagHedTEMaLL>» 3aBEpPIMNOCh MPO-
M3BOACTBO KPYMHOTOHHAXHOrO o60opy-
[OBaHWS OJ18 KOMMPECCOPHOW CTaHLuUM

«Kazaubsi», KOTOpas Bo3BogUTCA B Kpac-
HOAAPCKOM Kpae B pamKax peanusa-
unm npoekra «tOxHbIM kopupop» OAO

«[asnpom» n nporpammel OAO «[a3-
MPOM» MO UMMOPTO3aMELLIeHUIO. Takoe
o6opyaosaHne B Poccuun ewe He npo-
13BoauNoChL. PaHee OHO KM3roTaenvea-
nock B Utanuw.

3aka3 Ha usrotosneHue 10 ap-
copbepos maccoii 6onee 200 T Kax-
AblA Bbin nonydeH 8 koHue 2012 ropa.
Annaparkl guameTpom 4,6 M 1 JIMHOM
20 M U3roToBNEHbl U3 CNELMANIEHON Bbl-
COKOMPOYHOWN cTanun. Ha BHYTPEHHIO
MOBEPXHOCTL annapaToB B 3aBOACKMX
YCNOBUSIX HAHECEHO OrHeyrnopHoe no-
KpbiTwe. Pabota npoBogunacb B COOT-
BETCTBUWN C CaMbiMU XECTKUMU TPebo-
BaHMAMN AMEPUKAHCKOro cTaHaapTa
ASME VIl div.2.

Mpepnpustue narotagnmsaet Hed-
TAHble LEeHTPOGEeXHbIE HACOChI TUNAa
TKA, HKB, HK, HT » HacocHbie arpe-
ratol Ha ux 6ase. B mae 2012 r. OAO

«BonrorpagHedrematu» noay4Uno Mex-
AyHapoaHblit cepTudukar COOTBETCT-
Bus 1ISO 13709:2009 (E) Ha ueHTpO-
6exHble HedTAHbIe Hacochl Tuna K
u arperatbl Ha ux 6ase. B 2014 r. OAO

«BonrorpagHedTemaul» nonay4mno cep-
TuduUKaT COOTBETCTBUA TpeboBaHUAM
ctanpapTa APl 610 Ha ueHTpoGexHbIe
HedTAHbIE HACOCHl TUNa K M Hacochl
Tuna T ¥ HACOCHbIE arperaThl Ha ux 6a-
3e. [laHHble cepTudukaThl CBUaeTeNb-
CTBYET O COOTBETCTBMU BbiNyCKaeMOM
npeanpusaTMeM HaCcOCHOM NPoAyKLUK
TpeboBaHMAM MEXAYHAPOAHbLIX CTaH-
DapTOB Ka4ecTsa.

Cneuuwanuctel OAQO «Bonrorpaa-
HedTemal» paspaboTany n oCBOUNMU
NPOU3BOACTBO HOBOro LEHTpo6Gex-
HOrO KOHCOJIbHOIO HACOCHOro arpe-
rata TKA 600/80 ¢ ropu3oHTaNbHbLIM
BXOAHbIM NaTpybkoMm. HomuHansHas
4aCTOTa BPALLEHMA POTOPA AAaHHOrO Ha-
coca cocrasnser 1500 06/muH, a ana-
NasoH NOAAa4YM XWOKUX Yrnesoaopo-
noe — ot 100 go 800 m3/4. Bnarogaps
HW3KOW 4acTOTE BPaLLEHUs, HAUYKIO
paccekaTensi BO BXOAHOM naTtpybke
Y APYrUM HOBEALUMM KOHCTPYKTUBHBIM
ocoBeHHOCTAM, HACOC Jgaxe npu oT-
CYTCTBMM BMHTOBOIO KOJIeCa MMEET He-
BbICOKWMWA KABUTAUMOHHbBIA 3anac, HM3-
KM€ CPEeOHEKBaLPATUYHBIE 3HAYEHUS
BMOPOCKOPOCTU, MAaKCUMAJIbHbIA KOadh-
dnumneHT nonesxoro geicreua (80%),
yto cnocobeTByeT 6onee apdpexkTUB-
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HoiA paboTe arperarta v 3Ha4YUTENbHO
pacwmpsaeT 061acTb ero rpUuMeHeHuUs.

Hacoc ;KA 600/80 o6napaet BbICO-
KO 9HEepro EKTUBHOCTBIO: €r0 MOLL-
HOCTb Npu paboTe B HOMUHANBHOM pe-
XuMme cocTasnaseT okosno 160 kBr.

B HacToswee spemsi B OAO «Bon-
rorpagHedTemMaiu» aKkTUBHO BEAYTCH
paboTbl N0 OCBOEHUIO HACOCOB HOBbIX
mapok. OCHOBHOW ynop crneunanmcTbl
TexHuyeckux cnyx6 npepnpuaTus
DenaioT Ha MNoBbILEeHUE HafEeXHOCTI
M 8HeproadpPeKTUBHOCTU HACOCHBIX
arperaros. Tak, U3roTOBAEH W ACTIbITAH
BbICOKOHaNopHeit Hacoc TCA210/800,
ele fiBa BLICOKOHANOPHLIX Hacoca —
TCA120/800 n TCA63/806 — Haxo-
OSITCH Ha CTaauy NPOEKTUPOBaHUSA.

BricokoHanopHeiii Hacoc TCA 210/800

B 6nuxaiiiee Bpemsi 6yoyT 3any-
LEeHbI B Npon3BoAacTeo Hacoc TKA 315/
125 » Tpwm ABYXONOPHbLIX Hacoca HT
600/200; HT 1500/200 »n HT1000/320.

MpoTo4yHaAa 4acTb HAacOCOB NpPoBe-
PSIETCA C MOMOLULIO NPOrPaMMHOIO KOM-
nnekca MOAENMPOBaHUSA rMBpoANHA-
mueckux npoueccos ANSYS FLUENT.

B Hacroslee BpeMa ¢ 0AHON n3
VIHOCTPaHHbIX PUPM NOANMUCAHO CO-
rnaweHne o COTPYAHUYECTBE B BO-
npocax rapaHTuitHoro obecneveHns
M PEMOHTa HaCOCOB, a TaKkke COBMECT-
HOrO U3rOTOBNEHUA HA MPOU3BOACTBEH-
Hoit 6a3e OAQ «BonrorpagHedTemalu».,

O npMmeHeHnun
MMROPTHLIX CTanein

B 3aBucumMoOCTU OT Ha3Ha4YeHUA
n ycnosuii pa6oTsl obopynosaHus ans
€ro U3roTOBIEHNS 4acTo UCNOMb3YIOT-
Csl CTaUM CO CrieuuasibHbIMU CBOCTBA-
Mn. Mpyu 8TOM NPUMEHEHUE UMEHHO
UMIMOPTHLIX MaPOK cTanei nuueHsnap
npougecca orosapusaeT Camoil TEXHO-
noruein nonyvyeHns HepTenpoayKTos.
OTeyecTBeHHblE aHanoru (Tennoyc-
TOAYUBLIE XPOMOMONMOAEHOBLIE CTa-
am trna 12XM, 10X2M1A-A, xpomo-
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MOIIMG.D.eHOBaHapMeBbIe cTanm Tuna
15X2M®A, ctanu, cToiikue npoTuB
CepOoBOAOPOAHOrO PacTPecKUBaHus,
TMna 2004, 20KA n mHorue gpyrue)
WAEHTUYHbLI UMIMOPTHbLIM CTaNAM NO XU-
MWUHECKOMY COCTaBY U MEXaHU4YeCKUM
XapakTepucTMKaM 1 MOTyT YCNeLLHO 3a-
MeHATb MX. HeogHokpaTHoe npuMeHe-
HWE TaKnX MaTepuanoB B MHOCTPaHHBIX
npoeKkTax, afanTUPOBaHHBLIX POCCUIA-
CKMU MPOEKTHbIMW OpraHnu3aunamMmum
K Tpe6osaHMaM HopMm PD, cBupeTens-
¢TBYET 00 UX BLICOKOM KayecTse.
Heobxoammo, 4Tobbl 3akasymKm o6o-
pynoBanus B 06a3aTenbHOM nopsaake
MOAKITIONANU NPOEKTHLIE OpraHM3aLUu
Poccn Kk BbINMONMHEHWNIO BKCMEPTHOMN
oueHku niprnobperaemoro o6opynoea-
HUA B 4acTy cobnioaeHna nmeHHo Poc-
CUIACKOro 3akoHogaTtenscTea B obna-
CTM NPOMBbILLNEHHOW 6e30nacHOCTU
(npoBepka pacyeToB Ha NPOYHOCTb MO
FOCT, npuMeHeHne OTE4ECTBEHHbIX
aHanoros marepuanos, cobniopeHue
0GBEMOB KOHTPONA CBapHbLIX COoeau-
HeHW v T.n.). B naHHOM cnyyae Takoe
9KCMEPTHOE 3aKNIOYEHNE [OJIKHO
OblTb OKOHYATENBbHLIM Pa3peLleHUeEM
AN U3roToBuTeENa NPUMEeHATL oTe4ve-
CTBEHHbIE HOPMbI U MaTepuaskl. [Mpu
BTOM HeKoTopbie nonoxenuna OCT P
52630-2012 no c6Gopke annaparos
1 KOHTPOSIO CBAPHLIX COSAUHEHUI CO-
pepxart 6onee CTPoOrne HOPMbI, Hem
yKasaHHble B koge ASME. O6asarens-
HOCTb MCNOJSIL3OBAHUA pOCCI/IﬁCKMX
aHanoros MMNOPTHbIX cranen ADOMKHa
ObiTb nponucada B COOTBETCTBYIOUMX
TexHnueckux Pernamentax unm MNocra-
HOBNeHuM PocTexHaasopa.
OAO «BonrorpagHedremalu» roro-
BO aKTUBHO Y4aCTBOBaTbL B U3rOTOBAE-
HUN UMMNOPTO3AMELLIAKOLLIE NPOAYKLIAN.
Ona atoro coBmecTHo ¢ HM3 Heobxo-
OMMO paspalboTaTtb 1 peanu3oBarb cne-
Aylowmre MeponpuaTUA No MMNopTosa-
MELEHWIO:
® COCTaBuThL NepedeHb 060pyA0BaHUA
415 UMIMOPTO3aMeLLLeHUS;

® pacnpegenutb HOMeHKNaTypy no us-
rOTOBUTENAM C YCTAHOBNIEHUEM CPO-
KOB U3rOTOBJIEHUS;

® rapaHTMpoBaTL peanu3aumio npo-
OYKUWM MO COrNacOBaHHbLIM LiEHaM;

® OpraHn3oBaThb ONbITHO-MPOMbILWIEH-
HYIO 9KCnJiyaTaumio ocsansaemMon
npoayKuum;,

® OpraHu3oBaTh CepuiiHoe NPOU3Bo.A-
CTBO.

B 6onblweit mepe 9TM npepnoxe-
HUSA KacaloTCA NPOoAYKUUM MaLUMHO-
CTPOEHUA, HO OHW aKTyasbHbl U Ans
craTuyeckoro obopyaosanus.
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