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(nepeyeHb NoASeXKaIKUX pazpaboTKe BONPOCOB)
AHHOTaLH]

Ornasnenue

BBenenue
1 AHands3 HCXOOHBIX JAHHBIX

Onucanue KOHCTPYKLHUH KOHBeHepa. DiieMeHThl JIEeHTOYHOro KoHpehiepa. CTpyKTypa
PEMOHTHOH cNy)Obl. Ponb 1 3Hauenne cucremsr TOUP.

2 TexHOJIOrHYeCKHH pa3en

Opranuzanusi nOoAroTOBKM MOHTaXHBIX paboT. TexHuuyeckas JOKyMeHTaLUs ¢
3aBOJa H3rOTOBUTENS Ha MOHTaX. YTOUHEHHE MCXOMAHBIX JaHHBIX (ONpeleeHue
WIHPHHBI JIEHTBI, ONPENETICHUE TOJLIMHBI JIEHTBI, ONpeaesieHue MOTOHHBIX HArpy3ok,
NpelBapUTE/IbHOE 3HAYCHUE MAKCUMAJIbHOTO HATSHKEHUS JIeHThl, BbIOOp AMaMeTpa U
JIUTHHBI OapabaHoB, BEIOOP posirkoonop). TAroBoiil pacueT KoHBeHepa 1o KOHTYPY.

3 KoOHCTpYKTOpPCKUH pa3jen

MoHTa)X W MONEpHHU3alUsl POJUKOONOp. AHAIU3 TOJOMOK KOHBEHEPHBIX
posnkoB. Mcneitanue ponukoB EU-Roller Ha xouseiiepe. Onpenenenne napameTpoB
ponukoB n ponuxoonop. OrmnpeneneHue pacnpefesieHHbIX Macc. Pacyer HaTsHKHOU
CTaHUMM (OrpeseieHne XOAa HATSHKHOTO YCTPOWCTBA, ONpeesieHHue HeoOXOAMMOro
HATSPKHOT'O YCHJIUSA, ONIPEACICHUE YCUIIMS B KaHATe U BEIOOD KaHATa)

4  be30nacHOCTh XU3HEACITEILHOCTH

Llenn wu 3amayd Mpou3BOIACTBeHHON OezomacHocTU. TpeboBaHUs O€30MaCHOCTH.
[Toxxapras Ge3onacHocTh. TpeboBaHUs 0XpaHbl OKpyXKaroleh cpeasl. Hapsaa-nonyck.

5 DxoHOMUYECKUH paszjgen

TeXHUKO-2KOHOMHYECKOEe OO0OCHOBaHME IIPUHATHIX pelleHuid. PacyeT Tekyluux
MPOU3BOJACTBEHHBIX 3atpar. Ornpenenenue cedecTouMocTH mponaykuuu. Pacuer
roJ0BOr0 3KOHOMHUYecKoro 3ddexra. Pacuer cpoka OKYIAEeMOCTH KalMTalbHbIX
BioKeHuit. Onpenenenue kodpduureHTa 3PpPeKTUBHOCTH KaNUTAIBHbBIX BIIOKEHHH.
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AHHOTALIMA

l'onosus  A.A.  MopgepHuzanus  y3ia
POJIMKOBOM ONOPBI NOA3EMHOIO JIEHTOYHOTO
KoHBeliepa. — . Yenabuack: HOVYplY,
kadpenpa MuTOM, 2016, 478, Bic,

10 wun,15 Ttabn., 6ubnuorp. cnucok — 18

HauM., 7 J1. yepTexed ¢. Al.

BeinyckHas kBanu@uKalUMoOHHAsApadOTa BBIMOJHEHA C LEblo  pa3paboTKu:
METOAHKH MOJEPHU3ALMH Y3JIa POJIMKOBOM ONOPBI NIOJA3EMHOTO JIEHTOYHOTO KOHBeiepa.

B npouecce BBINOJHEHUS BBIIYCKHOH KBalU(pUKALMOHHONH paboTel OBLIO
pacCMOTpPEHa W IPEMNIOKEHA METOJMKA MOAECPHU3ALMMU y37a POJIMKOBOM OIOPbI
MIOJ3EMHOI0  JICHTOYHOIO KOHBelepa, IJle paccMaTpuBajoch €ro Ha3HadeHHe,
KOHCTPYKIMS, TeXHHYECKHUE XapaKTePUCTUKH, MPUHLUUN PadOThl, pabOThl OCHOBHBIX
y3m0B. Takxke OBIIM MPOU3BEACHBI HEOOXOAMMbIE TEXHHUYECKHME M JKOHOMHYECKME
pACUeThl JJIsl BBIMOMHEHHUS MEPONPUATUH 1O MOIEPHHU3ALMM y3/1a POJHMKOBOW OMOPbI
MOJ3EMHOTr0 JICHTOYHOI0 KOHBeepa.
Pa3zpaboTaHbl MEPOIPUITUS IO OXpaHe TPy Ia.

C nomoutpto mporpaMmmbel KOMITAC-3D V16 cosmanbl 4epTexkyd MOA3EMHOTO
JIEHTOYHOTO KOHBeHepa, Tak)Ke MpHUBeeHa JeTaIUPOBKA HEKOTOPhIX MEXaHN3MOB.

[Mpoussenennl 0a30BbIH M TPOEKTHBIH pacyeTbl TEXHUKO-IKOHOMMYECKOTO

000CHOBAHUS MOJOCPHU3aAlMK  y3JIad pOHHKOBOﬁ ONOpbI  MOJA3EMHOTO JICHTOYHOI'O

KOHBeMepa.
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BBEJIEHUE

AKTYalnbHOCTL  TeMbl:  POMUKOBBIE  OMOPbl  HOA3EMHOrO  JIEHTOYHOIO
KOHBEHEPABBIXOAAT U3 CTPOSI U TPEOYeT MOCTOSIHHBIX KalUTaIOBJIOKEHUH Ha PEMOHT,
NO3TOMY OBUIO TMPUHSATO pELIEHHE O €ro NEeMOHTAXKE M 3aMeHe, C [OCAeAYIOLIHM
MOHTAX{OM.

MOHTaX COOTBETCTBYIOLLETO 000OPYAOBAHUS HYKHO YMETh NPOU3BOAUTL CAMUM,
B KOPOTKHE CPOKU U C HAUMEHBIIUMH 3aTpaTaMH.

[lens pa®oThli: NPOBECTM MOACPHU3ALMIO  y37a POJMKOOIOP IMOA3EMHOIO
ne’rouyHoro kouseiepa B uexe L[TO-2 YKO OOO « Marue3ut Montax Cepsucy.

3anauu paboThL:

a) onpenenuTs HeoOxoauMoe 000pyIOBaHUE A AEMOHTAaXa, MOACPHU3ALMIO U
MOHTaXa y3J1a POJHUKOBOW ONOPHI MOA3EMHOTO JIGHTOYHOIO KOHBeHepa;

0) npoBecTy HEOOXOAUMBIE PACYETHI AJISI IEMOHTAXKA, MOJIEPHU3ALMIO 1 MOHTAXA
y3J1a pOJMKOBOH OTIOPBI MOJA3EMHOT0 JIGHTOUHOIO KOHBelepa;

B) ONpeeMTh 3Talbl JEMOHTaXa, MOAEPHHU3AHUIO U MOHTaXa y3na pOJMKOBOM
OTOPBI TOJ3EMHOI0 JIEHTOUHOIO KOHBelepa;

r) pa3zpadoTaTh MEPONIPUSATHUS MO OXpaHe TPy aa.

OOBEKT pabOTHI: TOAZEMHBIN JIEHTOUHBIN KOHBEHEP.

Pesynprarsl padotel: [lpousBecTd 3aMeHy pPONMKOBLIX ONOP MOA3EMHOrO
JEHTOYHOIO KOHBelepa. PazpaboTaHa TeXHONOTHs NEMOHTAXA, MOIECPHM3ALMIO U

MOHTaXKa y3Jla POJHMKOBLBIX OIIOP MOA3CMHOI0 JICHTOYHOI'O KOHBCI\//Iepa.

Jucm
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I AHAJIN3 MCXOIHBIX JAHHBIX

1.1 Onucanue KOHCTPYKUMU KOHBelepa

JlenTouHble KOHBEHEPB SBISIOTCS HauOOJEe paclpOCTPaHEHHBIM CPENCTBOM
HEMpPepbIBHOIO TPAHCIIOPTUPOBAHMS pPAa3NUYHBIX HACBIUIHLIX M WTYYHBIX TPY30B B
NPOMBILIIEHHOCTH, CTPOUTENBCTBE, CEJIbCKOM XO3SHCTBE W ApYyrux  obsacTsx

HApOJHOTO XO3sTHCTRA.

OcHOBO# KOHBeiepa sBuseTcst OECKOHedHass BepTHKabHO-3aMKHYyTasi rudkas
JeHTa. B 3aBHCHMOCTH OT THIA POJMUKOOINOp JIGHTA MOYKET WMETh TJIOCKYIO HIIH
xkenobuaTyro  dopMmy. Bepxusis pabouyas W HHXKHSIL  XONOCTasi BETBW  JICHTHI
MOAJEPXKUBAOTCA  posMKooliopamu. [locTynarenbHoe [ABMIKEHME JIEHTE KOHBeHepa
coobluaeT npruBoAHOM OapabaH, NIPUBOJUMBINA BO BpallleHUE dNEKTPOABUTATENEM Yepes
penykrTop. llocTossHHOE HATSHKEHUH JeHTe 00eCleUMBAETCs HATSHKHBIM YCTPOMCTBOM.
['py3 moctynaer Ha JIEHTY uepe3 3arpy304HOE YCTPOMCTBO, a pasrpyxaercs vepes
BOPOHKY MPHUBOAHOrO 6apadaHa imud0 B M000M MyHKTE BAOJIb KOHBeHEpa, MOCPeICTBOM

CIELIHATBHBIX Pa3rpPy304HbIX YCTPOUCTB.

J % J 67
L/ ] / I L T
a x :___‘1(; ; 22l T 7 T Y __4 {4
%

74 75 7 T2 ‘ t
(//////////%/////////47///////7 T
10 g 8
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Pucynoxk 1 — JleHTouHbId KOHBelep:
| — pasrpy3ouHast BOpoHKa; 2 — NpuBOHOU Oapadan; 3 — pabouast BETBb JICHTBI; 4
— NePEeABIKHOE COpachIBalolllee yCTPOHCTBO; 5 — pOJIMKOOIIOPE] paboyuel BeTBH JIEHTHI;
6 — 3arpy304Hasi BOpOHKA; 7 — HATsHKHOM OapabaHn; 8 — rpy3 HATSKHOIO yCTPOUCTBa; 9 —
POJTMKOOTIOPHI XOJOCTON BeTBU JIeHThI; [0 — oTknoHstowui Oapadan; 11 ~ xosnocras

BETBb JICHTBHI

[1pOU3BOAUTENBHOCTD JIEHTOYHBIX KOHBEHEPOB MPU CKOPOCTH ABUWKEHUS 5-8 M/C

1 wiupure neHTs 2400-3000 MM MoxeT ObITh foBeaeHa no 20 000-25 000 1/u. dnuna

Jaucm
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OTHEJIBHBIX MOPU3OHTATbHBIX KOHBEHEPOB C BBICOKOMPOYHBIMH JIEHTAMM COCTaBIAET S-
10 km.

CraunoHapHble JIEHTOYHbIC KOHBEHEpbl 001LEero Ha3HauYeHUs JENITCs Ha JIErKUH,
HOPMAaJIbHBIN, TSOKENbIA U CBEPXTAXKEbIA TUIIbL.

Ilo tumy TAroBOro opraHa pasauyaloT KOHBEHephl C pEe3NHOTKAHEBOH W
PE3NHOTPOCOBOM, CTaNbHOM ©  [POBOJOYHOM JIEHTAMHU, JIEHTOUHO-KAHATHBIE U

JECHTOYHO-UCIIHbBIC.

1.2 DJjIeMeHTBI JIGHTOYHOr0 KOHBeHepa

. KonselepHas neHTa

OTO OCHOBHOH, Haubosee [OOpOrod W HaUMeHee JOJNTOBEYHBIH 3JEMEHT
KOHBEHEpa, KOTOPBbIH SBISETCS OJHOBPEMEHHO I'PY30HECYIIMM U TSATCOBBIM OPraHoOM.
JleHTa COCTOMT M3 Kapkaca, 3aKJIIOYEHHOTO MEXAY pPEe3MHOBBIMHU OOKIaIKaMH U
NpeaHa3sHa4eHHOro A NOAAECPIKAHMS IPy3a U Nepeadd TArOBbIX yCHiui. Pe3nHoBbie
00KNaAKM 3alIMLIAIOT KapKac OT MEXaHWUYeCKHWX TOBPEKACHUN U  BO3JIEHCTBUS
OKpYXaroiueH cpelbl.

Ilo Tumy Kxapkaca JE€HTbl MOXHO Pa3[eiuTh Ha PE3UHOTKAHEBbIE W
Pe3UHOTPOCOBBIE 00ILUEro Ha3HAUCHUS U ClIEUHalbHbIE — MOPO30CTONKHE, OTHECTOMKME,
MTUIIEBBLIE WT. II.

Kapkac seHT 00mero HasHa4yeHHs U3TOTOBIAETCS 13 HATYpalbHBIX,
MCKYCCTBEHHBIX,  CHHTETHUECKHX  (IOJIMaMHUIHBIX U TNOJMI(QUPHBIX) WK
KOMOWHUPOBAHHBIX BOJOKOH. OOKManKh — M3 HATypaJbHOr0 W CHHTETUYECKOrO
Kaydyyka WA M3 CIIEUMallbHBIX CUHTETMUYECKHMX MaTepuanos. B kayecrse
CHHTETHYECKUX MATEpHaoB JJIsl TPOKJIATOK K JIEHTe NPUMEHSIOT MNOAU3(UpHbIe
MaTepuaibl TWTA JaBcad (TEpriiaH); MOJUAMUAHBIE THUIIA KampoH, aHuj (HeWioH),
HUCKYCCTBEHHDIH LIENK.

Pe3rHOTpOCOBLIE JIEHTHI TPOYHOCThI0 15-60 KH/cM npuMeHsIoTest it TPaHCIop-

THPOBAHUS KPYNHOKYCKOBBIX a6paBI/IBHbIX I'py30B.

—
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Pe3uHOTpOCOBBIE JIEHTHI MO CPABHEHUIO C PE3MHOTKAHEBBIMH UMEIOT MEHbLUee
OoTHOCUTENbHOE yasiuHeHue (no 0,25 %) npn oJiMHaKoBOM paboyell Harpyske, 00nbWYyIO
CTOMKOCTh K YIApHbIM Harpys3kam, XOpOUIYIO MPOAOJbHYIO U TONepevdHyio MMOKOCTh,
MOHOJIUTHBI IO KOHCTPYKLIWH, Oosiee JeleBbl U MPOCThl B U3rOTOBAEHHU. BMecTe ¢ TeM
Macca MX 3HAYUTENbHO OOJbLUE PE3MHOTKAHEBBIX M CTHIKOBKA, BBIMOJHSIEMAs TOJBKO
ropstyel BynKaHU3alMeH, BISETCs BECbMa TPYA0EMKOU onepanyei.

CTBIKOBKA PE3UMHOTKAHEBBIX JIEHT MOMET OBITH «MEeXaHHWuecKas» — COeJIUHEeHHE
cKo0aMu, NeTIeBBIMU 3aXUMaMHU U T. I.; TOpsSYell Wik XOAO0AHON ByJKaHM3alMeH Mnpu
NIPUMEHEHNU creluanbHbIX KieeB. CTBIKOBOE COeMHEHUE NOKHO ObITh MAKCHMAJILHO
NPHOTMIKEHO K TIPOYHOCTH, TMOKOCTH, IJIOTHOCTH U JOJATOBEYHOCTH Le/ibHOU JeHThl. B
clyuasix, Koraa BAOJb JIERThl AEUCTBYIOT OOJbLIME YCHUIIMS, NPUMEHSIOT COEINHEHNE
TOJBKO C TTIOMOILBIO BYJIKAHM3ALUH.

PesuHOTKaHeBblE U PE3WHOTPOCOBBIE JIEHTHI M3[OTOBJSIOTCS B OOBIYHOM,
MOPO30CTOHKOM, OTHECTOWKOM ([UIsi YIOJIBHBIX IIAXT) HCIIOJHEHHH, TEMIOCTOHKHE H
MHULIeBbIE.

JleHTpl  OOBIYHOrO  HCIOJHEHMSI MOXKHO IPUMEHSATh IpU  Temneparype
OKpYIKarouero Bo3juyxa He Hike -25 °C u npu TeMrepaTrype TpaHCnopTUpyeMOoro rpysa
e sbiue +60 °C. Mopo3ocToiikiue JEHTHl COXPaHAIOT PadOTOCHOCOOHOCTL 0

temneparypbl -45 °C.

—
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2. Poankoornioper

[To HazHayeHUIO POJMKOONOPBl JENSATCS Ha  psAIOBble  (JIMHEHHBIE) |
crieutanbHple. PsSoBble POJAHKOOMOPH MpelHa3HauYeHbl Ui NOAJAEP)KaHUs JEeHTHl U
npuIaHus el Heodxoaumon gopmbl. CrieniiaibHble POJIMKOOTIOPBI, KPOME TOTO, BBITION-
HSIOT clefyloure QYHKUUU: USHTPUPYIOUIME — PErylIHpOBaHHE TMONOKECHMS JIEHThI
OTHOCUTEBHO MPOJOJILHON OCH; aMOPTH3UPYIOIIHUE — CMSITYEHKE YAapOB Ipy3a ONEHTY
B MeCTax 3arpys3ky; OYUCTHUTEIbHBIE — OUMCTKA JICHTbI OTYACTHLl HANUOIIEro rpys3a;
MepexoHble — H3MEHEHUE JKen004aTOCTH JIEHTHI repes OapabaHaMu.

POauKoOophl BBITYCKAIOTCS TPeX THUIOB: TsDKelNble, HopManbHbie U jerkue. Och
POJIMKOOTIOPbI  KOHCTPYKTUBHO BBIMOMHIETCS JKECTKOH Ha wandax win rubdkon u3
kapata W uenu  (noxBecHble). HauOospluee — pacnipoCTpaHeHHe  MOJIYYHIIH
KECTKUEPOINKOOTIOPBI.

KOHCTPYKTMBHOE — WCIONHEHHE  PONMKOB ~ MOXET  OBITh  Pa3iu4HbIM U
OTIpEMIeNIACTCS B OCHOBHOM THIIOM MOJMHUIHUKOB, CIOCOOOM HX YIUIOTHEHMs M
CMa3KoHu.

B TpexpoJMKOBON OMOpe BCE PONMKM PACIOIArarT B OAHOW MIOCKOCTH WK
cpeqHuH PONMK BBIIBUIAIOT BIEPEH JUISi yMEHDBIUCHUS OKEBAHMA» JEHTHL U y00cTBa
cMaski. Yrod HakioHa OOKOBbIX POJIMKOB TPEXPOJMKOBOK OMOpbl Ul THOKHX
PE3UHOTKAHEBDLIX (CHHTETUYECKUX) U PE3MHOTPOCOBBIX JIEHT MOXET ObITHL YBEJNHUUYEH [0
30-35°  (Bmecto  15°  anst  XJNOMYATOOYM@XHBIX), YTO  TMO3BOJACT  MOBBICHTDH
[POM3BOAUTENLHOCTS KOHBeHepa IpH TOH K& IIMPUHE JIEHTHI M yJydlMTE:  ee

LHEeHTpHUpOBaHUC.
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Pucynok 2 — Ponukooropa:

I — ponuku; 2 — NOBOPOTHLIN KPOHIUTENH; 3 — 0Ch KpOHLITeHHa; 4 — (puKcaTop

[10BOPOTA

Bce ponnkoonopsl MOHTHPYHOTCS Ha LIAPMKOIOMILMITHMKAX 32 UCKJIFOUEHHEM
pONMKOONOp  TSDKEJIOro tuna st JjieHT wupuHod  800-1400 mM, KoTopble
U3TOTOBJISIOTCS Ha PONTMKONOAUIHITHUKAX.

JlnameTp pONMKOB BHIOMPAIOT B 3aBHCUMOCTH OT LIMPUHEI JIEHTHI, CKOPOCTH €€
ABWKCHUS, @ TaK)Ke XapaKTepUCTHKH TPAHCIOPTUPYEMOro rpy3a (HachimHO#
MJOTHOCTH, KyCKOBAaTOCTH U T. I1.).

AMODPTU3HPYIOLIKE POJIMKOOTIOPH! YCTAHABIMBAIOTCS B MECTAX 3arpy3ku, a Mpu
TPAHCMOPTUPOBAHUK KPYITHOKYCKOBBIX TSDKENBIX IPY30B C MOBBILLEHHONH CKOPOCTBHIO 1
Ha JMHENHOH YacTH KoHBelepa. [Is npumaHus pOTUKOOTNOpE aMOPTU3MPYIOLIHX
CBOWUCTB DOJIMKH (YTepyrOTCsd PpE3UHOH M TOKPBLIBAIOTCS YNPYrod CeKUUOHHOM
000JI0YKOH, 3aNMONHEHHON MMOPUCTBIM HANOJHHUTENEM WIH BO3LYXoM. Marepuanom
000/IOUKM MOXXeT OBITh pe3rHa, KOPAOBble TKAHW WM MaTepHUasbl, COIEpKallue
pe3uny. Kpome Toro, B KkauecTBe pOJIMKOB IIPUMEHSIOTCA aBTOMOOMIBHbBIE WM

aBHAUlMOHHBIC IHHbI, HACA>XKCHHBIC Ha ITOJIYIO BPpalldroly10Cs pr6y
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AMOpTH3allMOHHAsl HOANPYKMHEHHAas POJIMKOONopa sBASETCA OJHMM U3
BapHaHTOB KOHCTPYKTHBHOTO HCIIOJIHEHMS aMOPTH3UPYIOIMX posaukoonop. Hanbonee
NOJATIMBBIMA  AMOPTU3UPYIOILMMK  PONHKOOIMOPAMM  SIBASKOTCA  POJAMKOOIOPHI,
NOJBELIEHHbIE Ha THOKOM OpraHe.

3. HarsbkHble ycTpoicTBa

OHn npuaroT JIeHTe HaTsKeHWe, JOCTATOYHOE IS Iepefaud Ha TpUBOLE
TACOBOW CHUJIBI TPEHWEM I[IPpH YCTAHOBUBLUEMCS [IB)KEHMH M TYCKE KOHBEHepa,
OTPAaHMYMBAIOT  IPOBUCAHUE JIEHTHI MEXAY POJIUKOONOPAMH, KOMIICHCHPYIOT
yAJTUWHEHWE JIEHTLI B pE3yJibTaTe BBITSKKM €€ B Ipolecce padoThl U COXPaHAOT
HEKOTOPBIN 3ar1ac JIEHThI, HEOOXOUMBIH IJIst IEPECTAHOBKU €€ MPU MOBPEKICHUAX.

Harsxnele  ycTpodicTBa  pasfenstoT  Ha  IPy30BBie,  MeXaHMYecKue,

FrUApaBJIMYEeCKUE U ITHEBMATHYCCKHE.

'
7 - I
// .//////ﬁ///,/r ! /’//» ////ﬁ/—
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Pucynok 3 — Hatsbxubie ycTpoiicTsa:
a, 0 — XBOCTOBOE 'PY30BO€; B, I' — NPOMEKYTOYHOE I'PY30BO€; 1l — BUHTOBOE; € —

NPYXHUHHO-BUHTOBOEC
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['py3oBble  ycTpodicTBA 1O UMX PAaclojOXEHUIO [eNsIT Ha  XBOCTOBBIE,
pacnoJjio’keHHble B XBOCTE KOHBelepa, M IPOMeKyTouHble. JJOCTOMHCTBOM TPYy30BbIX
HATSHKHBIX YCTPOHCTB SBJSETCA aBTOMATHYECKass KOMIIEHCALUs YJIJIMHEHHUS] TArOBOTO
DJEMeHTa M TMOAAEP)KAHUE IIOCTOSIHHOIO €ro HATSXKEHHUS B [1pOLEcce IKCIlyaTallH.
Henocratkom rpy30BbIX HATSIKHBIX YCTPOUCTB SIBIAECTCS UX TPOMO3JIKOCTb.

MexaHuyeckue HaTsKHbIE YCTPONCTBA [10OJpa3AestoT Ha BUHTOBBIE, MPY)KUHHO-
BHHTOBblE, peeuHble U JeOeJOUHBIE.

Tun ycrpoiicTBa omnpenensercss TJIaBHBIM 00pa3oM JUIMHOM KOHBeHepa U
YIPYrUMH CBOUCTBAMU KOHBEHEPHOU JIEHTHI.

BuHTOBBIE HATSDKHBIE YCTPOMCTBA NPUMEHSFOTCSL TOJNBKO HA CTALIMOHAPHbBIX KOH-
Beliepax HeOONbILION JUIMHBI U NePeBIKHBIX KOHBeHepax. OTIHYUTeNbHON 0COOeHHO-
CTBIO ITOM KOHCTPYKLUH SIBJSETCS TO, YTO B HANPABISIOWIMX YCTAHOBJECHbBI MON3YHb,
3a()MKCUPOBAHHBIE IITHIPSIMHU.

BrHTOBBIE U NPYKUHHO-BUHTOBBIE HATSKHBIE YCTPOUCTBA TPU OONBLION UX KOM-
IIAaKTHOCTH, YTO SIBISIETCS JOCTOMHCTBOM 3TUX YCTPOHCTB, UMEIOT PsJl CYLUECTBEHHbIX
HEJ0CTAaTKOB: OHHM TIPUBOJSITCA B ACHCTBHE BPYUHYIO, 00JaJal0T HEOOIBILIUM XOI0M U

TpeOYyIOT NeproaNIECcKOTO PEryIupOBaHUs.

//K(\ = =
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PucyHok 4 — BUHTOBOE HaTIKHOE YCTPOUCTBO:

| — natspkHol Gapadan; 2 — raiika; 3 — BUHT; 4 - MOJA3YH

JlebenouHble HaTSKHBIE YCTPOWCTBA IMPUBOISTCS B JAEHCTBUE DIEKTPUYECKHAM
WM THAPABIMYECKUM JIBHTATENeM M MOTYT oOecrednBarh 00splioe HATIKHOE yCHIHe
1 OOJIBILION XOJ, BCIEACTBUE YEro OHU MPUMEHSIOTCS NPEUMYILECTBEHHO Ha MOIIHBIX

KOHBeﬁean. OHH aBTOMaTHUYECKHU nooaepxxXBaroT H€O6XOI[I/IMO€ MUHHWMaJIbHOC

Hucn
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HATSHKEHHUE NEHTBhl KaK NMPH YCTAaHOBUBIIEMCS ABH)KEHHM, TaK U B MYCKOBOHW NEPUOL,
UTO UCKIIIOUAeT CKONBXKEHHE NeHThl Ha MPUBOAHBIX OapabaHax.

Ha kouBeliepax Majod M cpeiHed MOHIHOCTH HaubonbLiee paclpoCTpaHeHHEe
NOJIyYMJIH TPY30Bble HATKHBIE YCTPOHCTBA TEJIEXKEUHOIO U PAMHOIO THIIA, Y KOTOPBIX
HEOOXOQMMOE HATSHIKEHHWE JIGHTBl CO3JaeTCsl Maccodl MoABeuleHHOro rpysa. /[ns
YMEHbBIUCHHUS XO4a Ipy3a €ro 4acTo MNOJABEIUUBAOT Ha IMOJHUCIACTE WIAH [PUMEHSIOT
YCTPOUCTBO ¢ 3aacCOBKOM KOHIIA Tpoca nojiMcracta Ha Oapadane nedeku.

4. OrnopHble METAIOKOHCTPYKIHH

KoHcTpykuMH  OIOPHBIX 3JIEMEHTOB JIEHTOUYHOrO KOHBeHepa MOryT ObITh
BBIMTOJIHEHBl JKECTKUMHU (OKECTKHUE CTaBbl) WJIM C NPUMEHEHHEM TIHOKOro opraHa
(KaHaTHbIE CTaBbl), a TAK)Ke KOMOUHHUPOBAHHbIE ~ KECTKUE U KaHATHBIE.

JKecTKkue cTaBbl, COCTOSIILIME U3 CTAIBHOrO Mpokara (YrojKu, MBeanepbl U Ap.)
wid TpyO, HM3rOTOBJSOTCS OTAENBHBIMHU CEKIMSIMU IJIMHOU 2-5 M, KpaTHOU wiary
POJIMKOONOp. B 3aBUCUMOCTH OT YCJIOBUM DKCIUTyaTallMl KOHBEHEPOB CEKLUM KECTKUX
CTaBOB MOTYT OBITb OCHAIEHBl CBHEMHBIMH KpPOHIUTEHHAMH, TO3BOJNSIOLIMMHU
YCTaHaBIMBATH POJUKOONOPHI Pa3NUYHOM /UIMHEL. Ha ®eCcTKUX cTaBax 3aKpenuisiioT Kax
YKECTKHE, TaK U MOLABECHBIE POJIMKOOTIOPBHI.

KanatHble cTaBbl 3HaUUTENBHO dPPEKTHBHEE KECTKUX MPU TPAHCIIOPTHPOBAHUH
KPYMHOKYCKOBBIX TsDKEJIBIX IPY30B (CKaJbHBIX TOPOA, pyA ¥ T. m.). Ha KoHBeiepax c
KaHaTHBIMM CTaBaM{, B CPABHEHUM C KECTKUMHU, JMHAMHUYECKHE HArpy3Ku Ha JIEHTY U
POJMKOOINOPY 3HAYUTEIBHO HUXe, MeHblle Ha 40-50 % wmacca JIMHENHOM 4acTu
KOHBeUepa, Jiyyliie HEeHTPUPOBAHUE JEHTBI, BbILIE KeJI004YaTOCTh JEHTbI, UTO MTO3BOJIAET
YBEJIUYUTH TPOU3BOJUTENIBHOCTS U CKOPOCTH JBMIKEHMS, Oojee yAOOHBIA MOHTaX U
JEMOHTaXX KOHBelepa. Ha kaHaTHBIX cTaBax MOI'yT ObITh CMOHTUPOBaHBI, KaK JKECTKHE,
TaK U IUapHUPHBIE UIH TMOKHE POJIMKOOIIOPHI.

Kouseftepsl ¢ KOMOWHHUPOBaHHBIMM CTaBaMU, B KOTOPBIX [UIsl KpEIICHUS
POJTUKOOTOP MCIOJb3YIOT OIOPHBIE 3JE€MEHThl M3 TpOoKaTa W KaHaToB, 00MagarT
HeoOXOIMMOM YCTOHYMBOCTBIO U XOpOLIEH NOJATIMBOCTLIO POJHKOOIIOP.

OnopHble MeTaNIOKOHCTPYKLUMHM JIEHTOYHOTO KOHBEWepa MOoApa3feNsioTcs Ha

CJICAYIOIMHUE OCHOBHBIC Y3JIbI: OIIOPLl MPHUBOAHBIX 6apa6aHOB, CEKIUHUH cpeﬂHeﬁ qacTH,
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CeKLMM CpeaHel YacTh 3arpy30dHble, CTOWKM CpeJHeHd YyacTH, ONOpbl YCTPOHUCTB
HATHKHBIX BUHTOBBIX, ONOPBI YCTPONHCTB HATSDHKHBIX I'PY30BbIX.

B 30Hax 3arpy3ku KOHBeHepa yCTaHABIMBAIOTCS 3arpy304HbIE CEKLHMU CpeaHel
YaCTH, PACCUUTAHHbIE HA YCTAHOBKY pOJIMKOOMOp C YyuallleHHbIM wiarom, Jlis
BOCIIPUATHUS JOMOJHUTENBHBIX HArpy30K OT 3arpy304HbIX YCTPOHCTB Ha y4acTKax
3arpy304HbIX CEKLMM MOIYT INpeIyCMaTpuBaThCs JOMOJHUTENbHbIE CTOWKW MY
PACKOCHI.

5. 3arpy3ouHblie U pa3rpy30uHble yCTPOHCTBA

Kak 3arpyska, Tak M pasrpy3ka JIEHTOUHOrOo KOHBelepa Mo TpeOoBaHUIM
TEXHOJIONMHY MOXKET POU3BOJUTHCS B JIIOOOM MYHKTE TI0 JJTMHE Tpacchl padouei BETBU
JIEHTBL. 3arpy3Ka, Kak NpaBuiio, IPOUCXOAUT Y 3aIHEr0 KOHLIeBOIro OapabdaHa.

[Tpu BhIOOpE THIIA 3arpy304HOTO YCTPOHCTBA JOJDKHBI OBITh YUTEHbI OCHOBHBIE
TpeOOBaHUs, NpeNbsiBAsSEeMble K HeMy TIIpH 3arpy3ke JIeHTBhI: IIeHTPUPOBAHUE U
paBHOMEPHOE PACIONOXKEHUE I'Py3a N0 JJIMHE JIEHTBI; CKOPOCTh MOJAYU I'py3a Ha JIEHTY
[0 BeJIMYMHE M HaNpaBJICHUIO, OJIM3Kasi CKOPOCTU NBMIKEHHUsS JIGHTHI; (OPMHUPOBAHHUS
rpy30I0TOKA B 3arpy304YHOM YCTPONCTBE, a HE Ha JIEHTE; UCKJIIOYEHUE 10 BO3MOYKHOCTH
BPEJIHOTO BO3JAEHCTBUS Ha JIEHTY U POJUKOONOPE] NOCTYNAIOLIEr0 rPpy30noToKa (yaphl,
HapylleHUe [IOBEPXHOCTH JIEHTBl M T. I.); OTCYTCTBME 3aBajlOB, CKOIUIEHMH MU
pacchlaHusi rpy3a B CTOPOHBI; BOSMOXKHOCTb PETYIHPOBAHHs CKOPOCTH MoJAa4yu rpysa
NpH WU3MEHEHHH ero (PU3UKO-MEeXaHMYECKHMX CBOWCTB; HANEKHOCTb W CTOMKOCTh K
M3HOCY TMpU HaJIW4MM YIOApHBIX HArpys3oK, a TakkKe TIPOCTOTa M KOMIIAKTHOCTb
KOHCTPYKUMHU Pa3rpy304HOro yCTPOHCTBA.

6. YcTpoiicTBa AM1sl OUMCTKH JIEHTh! U Oapadanos

Jlnst obecrieyennst HOPMAIBbHOM pabOThl KOHBEHepa U MTOBLILIEHHs CPOKa ClyKObI
JIEHTHI HEOOXOIMMa OYMUCTKA HOBEPXHOCTH JIEHTHl 1 0apabaHoB OT HAIMILIKNX 4aCTHIL
TPAHCIIOPTUPYEMOTO Tpy3a. IIpHMeHSieMble OUMCTUTEIIBHBIE YCTPOHCTBA JIOJIKHBL
o0ecreynBaTh AOCTATOYHO TONHYIO OYHCTKY IIPM  MaKCHManbHOH COXPaHHOCTH
OUHILAEMOMN MOBEPXHOCTH, KOHCTPYKLHS WX JOIKHA OBITH MPOCTOH M HANSKHOU B

pa60Te. Haunbonbsmue 3aTpyAHCHUS JOCTaBJIsiIeT OUYMCTKA CUJIBHO HauNarOolIUX
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BJIQKHbBIX TPy30B (MeJs, MIMHA W T. I1.) U HaMep3aroluMX Ha JIEHTY INPHU HOHMKEHHDBIX
TeMIepaTypax.

B  nenTouHBIX KOHBeWepax MNPUMEHSIOTCA  CIEAYIOolIMe  O4YUCTHUTEesbHbIE
YCTPOUCTBA: CKpeOKOBbIE, LIETOUHBIC, PONMKOBbBIE, BUOPALIMOHHBIE, I'MApPABIHYECKHE,
MHEBMATHYECKUE U KOMOUHMpOBaHHBIE. B KauecTBe npoduiakTHUECKHUX Mep TpOTUB
3arpsI3HEHUS JIEHTBI MPUMEHSOTCS TUAPOGOOHbIE NOKPBITHS, PACTBOPBI, 00OTPEB U
repeBOpayiMBaHKe JIEHTHI Ha 0OpaTHOU BETBU.

CkpeOKOBBIE OUHUCTUTENH MIMPOKO TIPUMEHSIIOTCA JUId  claboHanMmaromx
ChINYYUX Tpy30B (yroib, pyna). OHd HaubOosee MpPOCTHI, JOJTOBEUHBI W JErko MOTYT
OBITb 3aMEHEHBI

npu uzHoce. CKpeOKM BBIMOJHSIOTCS U3 MeTaja, MJIAaCTMAcChl ¥ AMaCTHUHBIX
MaTepuanoB, HarlpuMep MPOTEKTOPHON PEe3UHBI.

[IpocTteiiine ckpeOKOBBIE OYMCTUTENH AJS JIEHThl U OapadaHOB JaloT Jydlline
pe3yNnbTaThl PHU HEOOJBIIUX CKOPOCTSAX ABUIKEHUS JEHTHI (10 2,5 M/C) U paBHOMEPHOM
pacripene/ieHHH Harpy3kH Ha pabouyro KpOMKY ckpeOKa.

Llupoxoe pacnpocTpaHeHHe IMOIY4IHIIO CKPEOKOBOE YCTPOHCTBO KJIABHMILIHOTO
THMNa, e OTAENbHbIE CKPeOKM (JIOMATKH) pacrnonaratoTesi Mo IUpUHEe JIEHThl B OAHY
JUHUIO WIK B LUIAXMATHOM MOPSJKE M IPWXHAMAIOTCS K JIEHTE OOLEH NpyKUMHHON
MOJBECKOH, a TakyKe 3a CYeT YNPYTOCTH CTePIKHEH KasKJ0H JIONATKH.

YCTpolCTBO CTPYHHOTO THINA cO37aeT Ooliee BBICOKOE Y/ENbHOE AaBlICHHE HA
CIIOM HAJUIIIUETO TPY3a, CABUTAs U cpe3ast ero MpH ABMKEHUHU JICHTHL.

Bce paccMoOTpeHHBIE CKPEOKOBbIE OUMCTUTENH AAIOT XOPOLUME PE3yJibTaThl IMIIb
NPy CKOPOCTAX ABHIKEHUS! JICHTHI, HE ApeBblaomuX 2,5 M/c. CKpedKOBOe yCTPOUCTBO
KOHBEHEepHOro THIIA, MPUMEHSIEMOE I OYUCTKM CHJIBHO HAanMMNAloIMX Tpy30B MPH

CKOPOCTSAX IBIKEeHHUs JIeHTHI Oortee 3,0 M/e, COCTOUT U3 psifia PE3UHOBBIX CKpeOKOB, 3a-

KpEIIEHHbIX Ha LelsX, OPUBOJMMBIX B JIBIDKeHHe OOBIMHO OT Baja MPUBOAHOTO
Oapabana. LlleTouHBIE OUUCTUTENH TMPUMEHAIOTCS JJIsl OUMCTKM  ChITyqdHX cnabo
Hanunarowux! rpy3os. st obecriedyenus Oonee Ka4eCTBEHHOH OYMCTKU HX NMPUMEHSIOT

B KOMOMHALMY co ckpeOkamu rpy6oit oyrctkd. Haubomnbiuee pacnpoCTpaHEHUE UMEIOT

UHUIMHIOPHYCCKHE [METKH, BBINOJIHCHHBIC H3 PE3UHOBBIX ITOJIOC, M3 KalpOHOBBIX 120085
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APYTUX DJIACTHYHBIX CHHTETUYECKUX HUTEH, cOOMpaeMbIX B MUKk AuameTpom 1-7 M
v rnoit 1o 100 mm. Jnuua metku 00b14H0 paBHa 0,85 MKUPUHB! JEHTHI.

PonnkoBeie OuMCTUTENM MOTYT OBITh BBITIOJHEHBI B BHUAE OOBLIYHOW MNpsiMOU
POJIMKOONOPL! ¢ METAITHYECKUMH WA PE3UHOBBIMU JHUCKAMK, YCTaHaBIMBaeMONH Ha
NOpOoXKHEH (HMXKHEH) BeTBU JeHThbl. Pa3paboTaH pOJMKOBBIM OUMCTHTENb, [lE JBE
JAHUCKOBBIE PONIMKOONOPH! YCTAHOBJEHB! MOJ YIJIOM K OCH JIEHTBI, BCNEICTBUE Yero
Hanpas/ieHUe BpPALUEHHUs! TUCKOB HE COBIAJAeT C HAalpaBJICHHSMH JABHIKEHHS JICHTHL.
Jluckn, npockanb3piBas MO JeHTe, OUYMLIAOT ee. JIMCKHM MOTYT BBINONHATHCS U3
YyIpyroro marepyana WM IHEBMATHYECKUMH, YTO CIOCOOCTBYET CaMOOUMCTKE
POJIMKOB, TaK Kak [OCJIE€ BBbIXOJA OUCKOB W3 KOHTAaKTa C JIEHTOM OHU YNpyro
BOCCTAHABIIMBAIOT CBOIO (POPMY U CTPSIXMBAIOT HATMIIIMI Ha HUX IPY3.

Jlnst oTBOJA OUWILIEHHOTO TIpy3a M3 30HBl OUYMCTKM POJIMKM BBLINONHSIOT CO
cninpaipHOil pebpucroi mosepxHocThio. lllar W nuamerp cnupaneii noaduparoT B
COOTBETCTBUM CO CBOWCTBAMHK TPAHCIIOPTUPYEMBIX I'Py30B. PerynupoBKy pexuMa
OYMCTKM MOKHO OCYUIECTBUTH ITHEBMATUUYECKUMHU POJIMKAMH LITHEKOBOTO THTIA.

JIIsl OYMCTKM JIEHT OT CHABHO HAJMNAWWIMUX TPy30B B 3UMHEE BpeMs
MIPUMEHSIIOTCS JIOTIACTHBIE POJIMKOBbIE OUUCTUTENH, TPU ITOM BapHaHThl PACITONIOKEHHUS
nonacte MOryT ObITh pa3jIMUHBIMH.

BubpauuonHsle ouncTuTeny 6e3 BHOpaTopa U ¢ BUOPATOPOM IMPUMEHSIOTCS [U1s
OUHCTKHM JIEHTHl OT CBIMYYHUX MATEPUANIOB, JIEFKO OTIAESIOIMXCS OT JIEHTbI TPH
BCTPSIXMBaHMU (CYXOH MECOK, yrojb U T. IL.).

[mapasinuecKie W MHEBMaTHYECKME OUYUCTUTETH OCHOBAaHBI HA CMbIBAHWUH HJIH
BYBAHMM YACTHL, HANUMLIKX Ha JeHTy. OHu yCTaHaBIMBAIOTCA Ha HepaOouel BEeTBU
NeHThl BOJAM3M NPUBOJHOrO OapabaHa ¥ NPUMEHSAIOTCS IVaBHbIM 00pasom B
KOMBUHALHK CO CKPEOKOBBIMH, LIETOUHBIMH M POITMKOBBIMH YCTPOHCTBAMH, o0pa3ys

KOM6I/IHI/IpOBaHHBlﬁ MeTOa OUYHUCTKH JICHTEL.

JAUCHT

15100.62.2016.740.00.00. [13 BKP




1.4 CtpykTypa peMOHTHOH CIIyXObI

PeMOHTHO-MeXaHUUEeCKUH 1LeX C OBITOBLIMM MOMELUEHMSIMU pacriojlaraercs B
OTIENBHO CTOSIUIEM 31aHUH. B 3/1aHMY PEMOHTHO-MEXaHUYECKOro Liexa NpelyCMOTPEHO
pasMelleHne MPOU3BOACTBEHHBIX MACTEPCKHUX MO PEMOHTY. PEMOHTHO-MeXaHWUEeCKUN
uex (Ha page OpeanpusTHd  OH npeobpa3’oBaH B PEMOHTHO-CTPOUTENBHOE
yrpapjiedne. PEeMOHTHO-MEXaHUYECKUA  1€X TakXke 3aHUMaeTcs MOJepHH3auHeH
AEHCTBYIOLLErO NapKka 000py0BaHHS B POIIECCE BBIMONHEHUS KAUTAIbHBIX PEMOHTOB
M M3rOTOBJICHMEM 3aracHbIX Jeranedl s oOopydoBaHus 3aBOAA. PeMOHTHO-
MEXaHHMYECKUH LIeX, KaKk U 000N OCHOBHOU MPOU3BOACTBEHHBIN 11€X, A0MKEH ObITh B
HOBBIX YCJHOBMSIX IUIAHUPOBAHUS MU 3KOHOMHYECKOIO CTUMYIHPOBAHUS B [OJHOM
CMBICJIE CAMOCTOSITEILHON XO3AHCTBEHHON equHuLEer. PeMOHTHO-MexaHWYeCcKui Uuex
BBINIOJIHSIET KPYMHbIE PEMOHTHbIE paOOThl, U3rOTOBISET 3aNacHLIE YacTH M CMEHHOE
o00OpyaOBaHHEe, PEMOHTHPYET 37aHUs U COOPYKEHUsI, OCYLIECTBIISIET MEeXaHW3auuio U
aBTOMATHU3ALMIO [TPOU3BOACTBA.

PemoHTHO-MeXaHUUECKHN LIEX UMEET CAETYIOLINE DKOHOMUUYECKHME ITOKa3aTeNH:

a) o0beM MPOAYKLIUMU U YCIIYT;

0) HOMEHKNAaTypy NPOAYKLHH U YCIYT;

B) (OH] 3apaOOTHOM IJIaThI;

') CMeTY 3aTpaT Ha IIPOU3BOJCTBO;

1) TITaH Ha MPOU3BOACTBEHHBIE (DOH/IBI.

1.5 Ponb u 3Hayenue cuctems! 1TOuP

3agauu TexHuueckoro obcnyxusanus u pemonta (TOuP) npeanpusTHio CTaBUT
e TocrsiaH, a CoOCTBEHHUK, KOTOPBIA B CBOKO Ou€pe/lb NOJYUHEH KOHDBIOHKTYpE
DBIHKA, CAMOCTOSITENBHO pa3padaThiBaeT CTPATETHIO PA3BUTHL. Juiss CobeTBeHHHKA
NpeAnpuaTHs ciucTeMa TeXHHYEeCKOro O0CHyKMBaHWS U PEMOHTA sIBIIACTCS OAHUM #3
IPOEKTOB, BBIMOJHAEMbIX Ha MPEANPUSATHH, W IPIMO BIMAIOIIEM Ha 5 HeKTUBHOCTD

paboThl B L1EJIOM.

aucnt
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Bce BelulenepeuncienHoe TpeOyeT OT BBICILIEIO MEHEIKMEHTa pacCMaTpuBaTh
TOuWP xak BakHBIH pecypc B JOCTHKEHHHM CTaOWIBHOTO pasBUTHUS W TNOJLYHEHUS
KOHKYPEHTHBIX TNpeuMylIecTB. MHUPOBOH ONBIT YyKa3blBAaeT, UTO BHEIpPEHUE CUCTEM
NOJJEP KUBAIOILIMX W aBTOMATH3UpPYIOIUMX GyHKUMM ynpasinenuss TOwuP, Touno
HACTPOEHHBIX Ha OM3HEC—MPOLECChl KOHKPETHOTO NPEANPUSITHSI, TO3BOSET!

1) cokpaTuTh pacxonbl Ha npoeneHue TOuP;

2) opraHui3zoBaTh paboOTy Haj OTKAa30M OT 3aTpaTHBIX CXeM M BHEJPHTH
porpeccuBHbie MeToabl nposeaenus TOuUP;

3) HamaguTb [pO3PayHOE B3aUMOJICHCTBME BCEX OCHOBHBIX CAyx0 U
noJpas/ieJIeHHN NpeIpUsITHS;

4) HanazuMThb NPO3PAvYHOE B3aMMOJEHCTBHE BCEX OCHOBHBIX CIykO W
NoJipa3/ie/ICHU N NpenpUsTHS;

5) yMEHBIINTD CKIIAACKHE 3aachl 3alacHbIX YacTel U MaTepUanos;

0) MOBBICUTH OTBETCTBEHHOCTh MEPCOHANla W YMEHBIIUTL HeONaronpusiTHOE
BIIMSIHUE YeJIOBeUecKoro gakropa.

M3 cywecrsyromux Meronos u BuoB TOuP Haubonee nmporpeccuBHBIM SIBISIETCS
PEMOHT IO TEXHHUUYECKOMY COCTOSIHUIO 00OpynoBaHus. PeMOHT MO COCTOSIHUIO
3aKJII04aeTcsl B NpoBedeHHuU o0cnyx)uBaHus o gaHHbiM ACY TIT, npornosuposanuto
BO3MOXKHOCTH  JanbHEHlIeW »sKcmiyaTallud o0opydoBaHusi W TpeOyeT BbICOKOH
npo)ecCHOHANILHOM ~ TOATOTOBKM — TepcoHana.  Meton — naeT  HauOOJIBLUMHA
HKOHOMUYECKUM O3(PQPeKT U HaWBBICIIYIO CTeNeHb 3KCIUIyaTalHOHHONW T[OTOBHOCTH
00OpyIOBAHHSI.

Buaer TOuP:

Texyluee peMOHTHOE OOCTY)KMBAHHWE COCTOMT U3 TEXHWYECKOrO OOCIyXMBaHUS
(TPSIMOTO ¥ KOCBEHHOT'0) ¥ KOPPEKTUPYIOLIUX PEMOHTOB.

TexHuueckoe o0OCIHyXHBaHHe — 3TO KOMIUIEKC MPOLEAYP M0 TNOLAePKAHHIO
paboTOCIOCOOHOCTH U UCITPAaBHOCTH 000PYIOBaHMsI MPH €ro dKCIUlyaTaluH.

KoppekTupytomue peMOHTbl — TeKylllee pPEMOHTHOe OOCyXKHBAaHWE TIO

yCTpaHeHHIO Oe(peKTOB M OTKa3oB OOOpYJNOBaHMS, T.e. HETUIAHOBBIH PEMOHT, HA

aucm
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KOTOPBIA  1OCTaHoOBKa OOOpYNOBaHUS OCYLUECTBIsieTCs ©O€3  IpeaBapuTesbHOrO
Ha3HAYCHHSI.

[IpodunaxTruueckoe peMOHTHOE 0OCIY)KHBAHHE BKIIOUALT MJaHOBbIE PEMOHTBI U
PEMOHTHI 110 COCTOSIHMIO oOopynoBanus. [lpn npodunakTH4ecKOM pPEMOHTHOM

O6CHy7KHBaHI/II/I [IPON3BOAATCH pa6OTbI B COOTBETCTBHUHU C Tp€6OBaHHHMI/I HOPMATUBHO—

TEXHUYECKOW JOKYMEHTAIINH.

[lnaHoBOE peMOHTHOE 00CHY)KMBAHHE BKIIOYAET PEMOHTBI, BBITOJHSEMbIE 1O
rpapuky ans odecrieueHrs WM BOCCTAHOBIEHUST paboTOCMOCOOHOCTH 000PYA0BAHUSL.
I1naHoBble PEMOHTBH! BBIIOIHSIOTCS B COOTBETCTBUM CYCTAHOBIEHHLIM PEMOHTHBIM
LMKJIOM U MOTYT IOAPA3AENATHCA HA TeKyllMe, KalluTalbHbIe.

PeMOHTBI TIO COCTOSIHUKO OOOpYAOBaHMUS BBIINOJIHSIOTCS C YUETOM COCTOSHUS
OTAEbHbIX CUCTEM W uacTeit o0opynoBanus. lIpumenenue cuctem moHutopudra (ACY
TIT) no3BonsieT ONTUMH3UPOBATHL MPOLECC TPUHSTHS PELIeHWH O  BbIBOZE
000pYIOBaHHA B PEMOHT € YYETOM €r0 COCTOSHHS.

Peabunuramusi  BKIIIOYAaeT  MEpONPUATHS,  HallpaBJEHHbie  Ha  [OJIHOE
BOCCTAHOBJIEHHE pecypca 000pYNOBaHUS, U3MEHEHHWE KOHCTPYKUHWH, yJIydlleHHe €ro
nmokazaTenel, MOBBIILIEHUE HAJeKHOCTH, CHHUXKEHHE SHEPreTUYECKHX, MaTepuanbHbIX
3aTpaT M TPYAOBBIX PECYPCOB MpH IKCITyaTalH, TEXHMYECKOM OOC/IyXKHBaHUHM H

pemMOHTE.

B

JUCH
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2 TEXHOJIOITMYECKAA YACTD

2.1 Opranuzanusi MOArOTOBKM MOHTAXHBIX paboT

[Tpu o01ielt opraHu3alMOHHO-TEXHHUECKOH IT0ATOTOBKE JOJIKHbBI ObITh
OMpeeieHb] 3aKa34KOM U COINAcOBaHbl C FEHMOAPAIYUKOM U MOHTKHOU
OpraHu3anuen:

1) yciioBUsl KOMIIIEKTOBaHUS 00bekTa 00OPYIOBaHUEM U MaTepyaiaMu 1OCTaBKU
3aKa34yvKa, pefycMaTpUBarolllfe MocTaBKy KOMIUIEKTOB 000pYIOBaHUs Ha
TEXHOJOTHYECKYIO TUHHIO, TEXHOJOTHUECKUH Y3€ell, TEXHOTOTHUECKHI O10K;

2) rpaduku, orpenelstole CPOKH OCTaBKU 000pyI0BaHUS, U3EIUH U
MaTepUaIOB C YUeTOM I10CJIe10BATEIbHOCTH MOHTAXKa, & TAKXKe MPOU3BOACTBA
COIMYTCTBYIOIMX CMELHANIBHBIX CTPOUTENBHBIX U IyCKOHANAA0YHbIX padoT;

3) ypOBEHb 3aBOJCKOH 'OTOBHOCTH 000pynoBaHus ¢ yuetom Tpebosanuid [OCT
24444—-80 v TeXHUYECKUX YCIOBUH, ONIPEISTISIOIINX MOHTOKHO—TEXHONIOIHUYECKHE
TpeOOBaHHUs K OCTAaBKe 000PY0BaHUsL, MOAJIEKALLEr0 MOHTAXY;

4) nepeyeHb 000pYIOBaHUS, MOHTHPYEMOTO C MIPUBJIeHEHHEM HIe(DMOHTAKHOIO
repcoHaNa NpeAnpUsTUA—HU3TOTOBUTENIEH;

5) yca0BUS TPAHCTOPTHPOBAHMS K MECTY MOHTaXKa KPYITHOrabapUTHOIO U
TSKETOBECHOTO 000PY10BaHUS.

Ilpu noaroToBKe MOHTAKHOM OPraHU3aliy K NPOU3BOACTBY PabOT AOIKHBI
OBITH:

1) yreepaxcaen [TTTP mo MoHTaxy 060pynOBaHHs U TPYOOTIPOBOIOB;

2) BBIMOJIHEHBI pabOThI 110 MOATOTOBKE MIOMIAAKH A yKPYIHUTEIBHOH COOpKH
060pyn0BaHVist, TPYOOTIPOBOJOB U KOHCTPYKLUH, COOPKH OJIOKOB (TEXHONTOTMHYECKHX U
KOMMYHHKaIUH);

3) MOArOTOBNEHBI IPY30TIOABEMHEIE, TPAHCTIOPTHBIE CPENCTBA, YCTPOHCTBA I
MOHTAXA ¥ MHIMBHIYaJ5HOTO UCHIBITAHKS 000pyA0BaHUs ¥ TPYOOIPOBOLOB,
MHBEHTApHBIE TPOU3BOJCTBEHHbBIE 1 CAHUTAPHO-OBITOBBIC 3AaHUS U COOPYKEHHUS,

npenycmorpenssle IP; moarorosneHa npon3BoACTBEHHA 6aza st cOOpKK O1OKOB

en
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(TEXHONOTMYECKUX U KOMMYHHUKAIUH), U3TOTOBJIEHUsI TPYyOOIIpOBOIOB 1
METaJINIOKOHCTPY KLU,

4) BBINOJHEHBI IPEAYyCMOTPEHHbBIE HOPMaMU U NIPaBUIAMU MEPOIIPUSATHS 110
OXpaHe Tpyaa, NPOTUBOIOXXAPHOK 0e30MacHOCTH U OXPaHE OKPYIKAIOUIEH Cpebl.

ITonrotoBka npou3BOACTBA MOHTAXHBIX PadOT JOJDKHA OCYLIECTBIATHCS B
COOTBETCTBMH C IpaUKOM M BKIFOUATH: epeady 3aKka3dyuKoOM B MOHTaX
000pyLOBaHMsl, U3ACTTUH 1 MAaTepUAIOB, MPUEMKY MOHTaXXHOU opraHuzaunei ot
FEHTIOAPSIUKMKA TPOU3BOACTBEHHBIX 3JaHKM, COOPYXEeHUH U (yHIAMEHTOR O/
MOHTa)K 000pynOBaHHUsl U TPyOONPOBOIOB, U3rOTOBJICHUE TPYOONPOBOIOB U
KOHCTPYKUMH; COOPKY TEXHOJIOTHUYECKUX OJIOKOB, OJIOKOB KOMMYHHKALIUHU U
YKPYIHUTENBHYIO COOPKY 000pYyNOBaHMS; 10CTaBKy 000pYyNOBaHHs, TpyOOIpoOBOLOB 1
KOHCTPYKLMH B pabouyro 30HY.

o nepenaun 060pya0BaHMsl, M3AENUH U MaTepUaNoB 3aKa34YHKOM
(reHnoAPSIAYMKOM) NOJKHBI OBITH MPEIBSIBIECHB MOHTXXHOW OpraHu3alry: Ha
000pyJOBaHKE U apMaTypy-CONPOBOUTENbHAS JOKYMEHTALIUS B COOTBETCTBUM C
I'OCT 2444480, na cbopounble ennHULBl TpyOonpoBooB Py ceeite 10 MITa (100
Kre/em®) -cBopodHBIe YepTesxH TpyOOIpOBOIOB, ONOP U OABECOK ¥ TOKYMEHTHI,
YJIOCTOBEPSIOLINE UX KAYECTBO, HA MaTepHaJlbl-CePTU(UKATEI NPEANIPUITH-
MOCTaBIIHKOB.

ITpu OTCYTCTBUM AOKYMEHTOB NPEAPUSITHSI-IIOCTABLIMKA OHH MOTYT OBIThH
3aMEHEHbl COOTBETCTBYIOLUMH UM [0 COAEPNKAHUIO JOKYMEHTAMU, OAMMCAaHHBIMU
OTBETCTBEHHBIMH NPEACTABUTENAMHE 3aKa3UHKa.

[To cOnpoBOAUTENBHON JOKYMEHTALMH JODKHO OBITH [IPOBEPEHO COOTBETCTBUE
MapoK, pa3zMepoB U JPYTUX XapaKTePUCTUK 000PYOBAHMUS, H3/CIHH 1 MaTepHanos
paboyeil TOKyMeHTalUHU, IO KOTOPOH HOJDKEH OCYLIECTBATECS MOHTAXK.

O6opy nosanue, U3eus, MaTepUabl JOJKHbL TepeJaBaThCs B MOHTAX
KOMIIIEKTHO Ha GJIOK ¥ TEXHOJIOTUYECKHH y3€ei B COOTBETCTBUHU C pabounMu

yepTerKaMHu.
[opsiaok nepepayu 000pyAOBAHUS, U3AETUN U MaTepUasioB yCTaHOBIICH

<<HpaBy1naMy1 0 IOTOBOpax noJApsaAa Ha KauTallbHOEC CTPOUTEJILCTBO» K «llonoxeHueMm

Jucm
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—_—

0 B3aUMOOTHOIICHHUSAX OpraHU3alUi-TeHepalbHbIX MOAPSIYMKOB ¢ CyONMOAPSAHbBIMH
OpraHu3alUsIMU.

ITpn nepenave oOOpPyAOBAaHUSI B MOHTaXK MPOU3BOISTCS €r0 OCMOTP, NPOBEPKA
KOMIUIEKTHOCTH (6e3 pa3bopkHu Ha cOOpOUHbIe €AMHULBI U AeTalH) U COOTBETCTBHSA
CONPOBOAUTENILHON AOKYMEHTaLUK TpeOOBaHUAM pabouuX YyepTexel, CTaHaapTos,
TEXHUYECKUX YCIOBUN U APYTUX AOKYMEHTOB, OIPEAEIIAOLIMX MOHTAXHO-
TeXHOJ0rMyeckne TpeOoBaHusl, IPoBepKa HAJMYUSI U CPOKA AEHCTBHS rapaHTHH
npeanpusTAN-H3TOTOBUTENEH.

VYerpanenue aedektoB 000pyaoBaHus, 0OHAPYKeHHBIX B NPOLECce NPUEMKH

ABAsieTCs] 003aHHOCTRIO 3aKa3uHKa.

2.2 Texanueckasi AOKYMCHTaOus € 3aBOJia U3rOTOBUTEA Ha MOHTaX

I1pyu MOHTaXE TEXHONOTUYECKOTO 000pYAOBAHUS PYKOBOACTBYIOTCS
CIENYIOLIHMH BUJIAMU TIOKYMEHTALMK:

HopmaTuBHOI — BKIFOYaeT UEHHUKH HAa MOHTAX ODOPYJOBAHUS, CTPOUTEIIbHbIE
HopMbl U 11pasuna — CHull, oTpaciessie u rocyaapcTBeHHbIC CTAHAAPTHI, TEXHUUYECKHE
YCJIOBHS;

MonTaxcHo# — BKIHOYaeT npoekT opranusauuu crpoutensctrea (I1OC), npoekt
npousBoAcTsa padot (I1I1P), TexHonOrHYECKHE KapThl, CXEMBI 1 JKypHAallbl MOHTAXKHBIX
pabor;

VlernonHnuTenbHON — cOCTABASCTCS B XOJIE ¥ 110 3aBEPLUEHHUEO MOHTANKHBIX PaGOT.

lpu mouTake cymunbhoro 6apabana, 10JDKHA GLITH B 0613aTENBHOM [OPSIKE

oopmITeHa HCMOHNTENbHAS JOKYMEHTALM, NpeACTaBIeHHAas B Tabiuuie .

aucin
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Tabnuua | — McnonnurensHas qokymMeHTauus, ohopmisemas pu MOHTaxe

Haumenosauune j
ConepixaHue TOKyMEHTalUH
JIOKYMEHTAIUN

! 2

KoMIAEKTHOCTE JOKYMEHTOB B COOTBETCTBUH CO craﬁaap'raMVT CHCTEMB

AxT nepenauy pabouell | INPOEKTHOM TOKYMEHTAIMM; PUTOLHOCTH K IPOBEIEHUIO MOHTAKHbIX
NOKYMEHTaluN IS paboT, B TOM YHCJIE UCIIBITAHUH, HATMUHE pa3pelueHust Ha NPOU3BOACTBO
IPOU3BOJICTBA PAdOT paboT; naTa NpUEeMKH JOKYMEHTAUMK; MTOANUCH NIpeACTaBUTE e

3aKaz4vdKa, reHnoApsAaInKa 1 MOHTAKHOH opranvsaiuu

AKT NpHEMKH

060[)}’)10821]{1/151 B MOHTaXX

AKT rOTOBHOCTH

MOMETIEH ST [To dhopMe akTa IIPOMEKYTOUHON MPUEMKH OTBETCTBEHHbBIX KOHCTPYKUMH
(pyHIAMEHTOB 1107 B cootBeTcTBMHM co CHulT 3.01.01-85*
MOHTaX
|

HaumeHnoBaHue 1 HOMEp MO3UUMHU 110 pabOUHM HEPTENKAM;
AKT UCIIBITaHHS MallWH H IPONODKUTENILHOCTD UCIBITAHUS B COOTBETCTBHH C MHCTPYKUKEH
MEXaHHU3MOB IPEANPUATHS-U3TOTOBUTEINST; 3AKTIOYEHHE 00 UCIBITAHUH; TTOJIIHCH

HpeHCTaBHTeﬂeﬁ 3aKa3uMKa U MOHTAXKHOH OpraHunzalium

AKT
[lo ¢popme akra OCBUAETETBCTBOBAHUS CKPBITHIX PadOT B COOTBETCTBUH

cCHull3.01.01-85*

OCBHACTCIIBCTBOBAH A

CKPBITBIX padoT

Hanmenopanue u HOMEP NO3UNHU 1O pa6011mv1 HUCPTCIKaM, pe3yiibTarhl

AKT HpOBEPKH YCTAHOBKH
MPOBEPKH M COOTBETCTBUE HHCTPYKIHH NPT PHSITHSI-U3TOTOBUTENS;
000pyI0BAHUS Ha
3aKTFOYEHHME O TPOBEPKE U Pa3perieHHe Ha NOATUBKY; MOANHCH
dpyunament
NpeNCcTaBUTENICH 3aKa3uKa U MOHTAKHONW opranmsauuu

AKT NIPUEMKH
obopynoBaHus nocie
HHJHBHAYANbHBIX

HCubiTanuii

—

Haumenopanue 00beKTa 1 MOHTAKHOTO yNpaBsieHus; haMuius, UMs 1
CIHCOK CBApLUMKOB U

OTYECTBO CBAPILUKOB M TEPMUCTOB; KJICHMO, paspsill, HOMEP B CPOK
TEPMHCTOB

JICUCTBUS YAOCTOBEPEHUS, TOANMCH PYKOBOAUTESTS.

—
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2.3 YToyHeHHe UCXOIHBIX JAHHBIX

3a2py304Hoe
YCpoUC B0

L300m

295

Pucynox 5— CxeMa K pacueTy MOA3eMHOTI0 JEHTOYHOrO KOHBeHepa

McxoaHble JaHHbIE TOI36MHOI0 JEHTOYHOro KOHBeHepa:

[Tpoussonutensuocts 350 1/4;

XapakTepucTUKa  TPAHCIOPTUPYEMOTO  MmaTepuana:  KaMeHHbI  yrofb
KpynHocteto fo 300 MM, HaceimHo# Bec p=0,85 T/M?, yrom ecTecTBeHHOr0O OTKOCa
HachITHOro rpy3a 30°, yroa oTHOca HacbITHOIO Tpy3a Ha JeHTe 15°

JlaHHbIe MONyYeHHBbIe Iocle MPeABAPUTENLHON KOHCTPYKTHBHON MpPOpabOTKH:
OTIOpHAast  KOHCTPYKLHMS OKECTKas; pPOJUKOOINOPhl TI'PY30HECYILUEH BETBM  JICHTHI
TPEXpONMKOBBIE € YIJIOM  HakiloHa  OOKOBBIX  posnukos  30°,  PONMKH
CaMOLIEHTPUPYIOIIME; IIar POJUKOONOP XONOCTOM BeTBM JeHThl 2,8 M; AfuHa

xouseiiepa 300 M; CKOPOCTh IBHIKEHUS JICHTB! 2M/C.

-

aucm
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1. OnpeneneHue IUPUHBI JIEHTHI

Heobxoaumytro mMpuHY JeHTHI (M) OIPEAEINISIOT U3 BbIPaKEHUSI

0, j
B:l,l +0,05 i
\/;{H.v.ﬂ/.Kﬂ ? ( )

rae Ky - xoadouumeHTt muolwanyd TONEepeyHOro CceueHus rpy3a Ha JIeHTe,

onpeenseTcs 1no Tabnuie 2;

Kpg - xkoa¢pduuUeHT yMeHBIIGHHs TJIOWAAU TMOMepeuHoro cedeHus rpyza Ha
HAKJIOHHOM KOHBelepe, onpeaenseTcs no tabiuie3.

OcTanbHble 3HaUEHUS JIAHBI BbILLE.

Tabnuua 2— Koadduuuent Ky

Kp npu pacueTHoMm yrie Kp npu pacyetHom yrie
OTKOCA HACBITHOTO rpy3a Ha 0TKOCA HACBIMHOTO I'py3a
Ponukoonopa Ponmukoonopa
JeHrte [, rpad. Ha JIEHTE ||, rpan
15 20 25 ) 20 25
Tpexposinkosas:
OnHopouKoBas 250 330 420 ;
1'=36° 590 660 730
JIBYXPOJIMKOBas:
/ [=45° 635 | 690 750
('=15° 500 580 660
'=20° 570 | 615 660 [TsTrponMKoBas:
TpexponukoBast: [,=18° ,
) , 565 635 705
1'=20° 470 550 640 1,/=54°
, OJIHOPONTUKOBAS C
=30° 550 625 700 520 570 640
TUOKOH OCBIO [
L

Jucm
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Tabnuua 3— Koodduuuent Kp

[lonBuKHOCTH Kp npu yrne naknona xonseiiepa [3, rpa
YacTHI rpy3a 5 10 15 18 20 22.24
Jerkas 0,95 0,90 0,85 0,82 0,80 -
Cpennsgs 1,0 0,98 0.95 0,93 0,90 0.80
Manas 1,0 1,0 0,98 0,96 0,95 0,90

{

Ilonarasi, 94To A5t 3a4aHHBIX YCJIOBUHM JIeHTa NOJDKHA UMeTh uupuny 650...800

MM [IJjI TPaHCHOPTUPOBAHUSA CPEAHEKYCKOBOI'O I'py3a NPpHHHUMACM CKOPOCTb ABHKEHHSI

2 M/c.

Ha xouBeliepe ycraHaBiuBaem >XeqoOuarble TPEXPOJIMKOBBIE OMOPLI C YIIIOM
HakjoHa ©0KOBBIX ponukoB 30°. Jlas rpysa JIerkod MOABMKHOCTH w3 Ttabnuue 2
npuuumaem kodp¢punuent Kp=550, mis yrna ycraHoBku KoHseitepa B= —10...+10°
koo ruuenT Kg=1 (tabnuual).

Torna

350

B=1] +0,05 | = 0,79
\/550 20851 M. @)

[Ipy TpaHCMOPTHPOBAHUM KYCKOBBIX TPY30B LIMPUHA JIEHTHI, ONpee/ieHHas 110
pacyeTHON NPOU3BOJUTENBHOCTH, JOJDKHAS OBITH NMPOBEpEeHa [0 pa3MepaM KyCKOB
rpy3a ¥ OKpyrieHa A0 Onukadiiero OOJbIIEro 3HaYeHHs. MaKCHMallbHble pa3MeEpBI

KYCKOB I'py3a, JOIyCTUMbIC IJIs] Ka}Kﬂ,Oﬁ HIHWPHUHBI JICHTHEI AaHbI B tabnuued.

aucem
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Tabnuua 4— MakcuManbHO AOMyCTHMBIE pa3Mepbl KPYTIHBIX KYCKOB

hﬂlnpm{a a’ (Mm) 0Py COAEPIKAHUN KPYITHBIX
JICHTBI, KYCKOB B TPaHCIIOPTUPYEMOM Tpy3e, % (110 macce)
MM 5 10 20 50 80 90 100
400 150 130 100 90 80 70 60
500 200 160 150 120 100 90 90
650 270 220 200 160 140 130 120
800 350 300 250 220 200 170 160
1000 450 360 350 300 250 220 200
1200 500 450 400 350 300 280 250
1400 600 500 450 400 350 330 300
1600 650 550 500 450 400 350 320
1800 700 600 550 500 450 400 350
2000 750 650 600 550 500 450 400

lpn OTCYTCTBMM HAaHHEIX O MPOLEHTHOM COMEPKAHHM KPYIHBIX KYCKOB B

TPAaHCTIOPTUPYEMOM I'Py3€ IIUPHHY JEHTHI IPUHUMAIOT 10 GopMyiam:

TS pSIOBBIX IPy308 By =2a’  +200mum;

/
IJIsl COPTUPOBAHHBIX TPpy30B B, = 3,3a, . +200 mm.
JInst 3ajaHHBIX YCIOBU

B =2d,, +200=2-200+200= 600,

max

. A
rhe a,,. - MaKCMMAaJbHBIH pazmep Kycka rpy3a (a,,, =200 mm).

max

(3)

Ecnu  BblUMCIEHHAs IIMpUHA NEHTHl N[O mpousBoauTelbHocTH B<By, TO

[IPpUHHUMAOT LIUPUHY BK U COOTBCTCTBECHHO YMCHBLIIAKOT CKOPOCTH ABHUIKEHHS JIEHTDI

JJ151 obecrneyeHust 3aJaHHOH NpOu3BOAUTEIILHOCTH. B namem ciaydae >TOro HeE

TpebyeTcsi. OKOHYATENbHO LUMPHHY JIEHTHI BbIOUpAIOT M3 HopManbHoro psiaa 300; 400;

500; 650; 800; 1000; 1200; 1400; 1600; 2000; 2500; 3000 mm (I'OCT 22644-77).

[Mpurumaem neHTy wupruHoit 800 mm.

15100.62.2016.740.00.00. 113 BKP
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2. OnpenelieHHe TOJLIHUHBI JIEHTBI
Pac4yeTHy1O TOJIIUHY JICHTbI ONpeeNaioT Mo Gopmye

§ﬂ:in'51/+51+52> (4)
rae iy v O - YMCJI0 MPOKNA[0K U pacHeTHas TOJILHHA OJHOH NPOKIaIKH,;

81 1 O, - ToniMHa paboyeil U Hepabouelt 0OKIAI0K, MM.

Tonuuy oOxnamok BRIOMPAIOT B 3aBUCUMOCTM OT TUMA W YCJIOBHH
HCIIOIB30BAHUS JIEHTHI C YyUETOM KYCKOBATOCTU U abpa3suBHOCTH Ipy3a: Afs JeHT THna |
M KPYNHOKYCKOBBIX Ipy30B 0,=6, 8 u 10 mMm, 8,=2, 3 u 3,5 MM; Juig JIeHT Tuna 2 u
CPENHEKYCKOBBIX Tpy30B 0,=4, 5, 6, 8 u 10 MM, 0,=1, 2 u 3 MMm; anst nieut Tvna 3 0,=2 1
3 MM, 0,=0; mns nent tuna 4 §,=1, 2 u 3 MM, O,=1 mMm. [list NpUHSTON AEHTHI H
CPEIHEKYCKOBOTO MajloabpasuBHOTO rpy3a: dp=1,6 MM; 6,=4,5 MM; 8,=2 MM H

0,=4-1,6+45+2=13mm; (5)

BriOupato pe3suHOTKaHEBYIO JICHTY TUIIA:

211 - 800 - 4TK(A)100-4,5-2-C T'OCT 20-76

rue:

2111 - Tun 2, maxrtHas,

4 - KOJIMYECTBO TATOBBIX MPOKIANOK,

TK(A) - TKanb TUNa KanpoHoBas (aHUAHAs),

100 H/m - HoMuHanbHast IPOYHOCTD NMPOKIAAKH,

4,5 - tonmiuHa padouei oOKIaaKu, MM,

C - KJ1acc pe3UHBI.

3. Omnpenesnenue OrOHHBIX HAarpy30K

[Toronnas macca (Kr/M) JBMOKYIIHXCS 4YacTed KoOHBeHepa (cpelHss Macca

IBHKYIIMXCS YacTell KOHBeiepa Ha 1 M ero INHHEI):

i = G + a5
(6)
[Toronnas macca padoueil BETBU KOHBelepa:
dy = da + dp, (7)

roe:

JUCH
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(, - MOTOHHAs Macca JIEHTHI, KI/M;

d. = pBS; (8)
p = 1100 kr/m?3 - mIOTHOCTE JICHTHI,
B=800 - mmpuHa neHTsI;
6 =128, +6,; +8,+ 6, - TonmuHa neHTH;
Zz=4 - KOJINYECTBO TATOBBIX MPOKIANOK;
Sur. = 1,2 MM - TOJNILUMHA TATOBON NPOKIAIKH;
&, = 4,5 MM -TONINHA PE3UHOBOI 00KIanKH;
, =2MM- TONIMHA PE3UHOBOH OOKJIagKu Hepaboueill  MOBEPXHOCTH

KOHBEHEPHOM JIEHTB;
Snp. =05
60=4-12+454+2=11,3mMm=0,0113 m;
q, =1100-0,0113-0,8 = 9,94 xr/m;

qg - MOTOHHAs Macca BpalIalOUIMXCS YacTeld pPOJIMKOOMNop pabouell BETBU

KOHBeHepa, Kr/m;

p _ Mp
dp = = (9)
p Ip
m, = 22 KT - Macca BpallatoLIUXcst 4acTed poNIMKOOIIop;
lp = 1,4 M - 11ar poJIMKOOTIOP KOHBEHEPa;
p _ 22 _ .
Ap =14 = 15,7 kr/m;

qi = 9,94 + 15,7 = 25,6 kr/™ - moroHHast Mmacca pabo4eii BETBH KOHBeHepa.

[Torounas macca X0JOCTON BEeTBU KOHBEHEpa:
qQx = qx T qp; (10)
Qp - [OrOHHas Macca BpPaINAIOLIUXCS yacTeil PONMKOOINOP XOJIOCTOH BETBH
KOHBeUepa,
qp = My/L; (1)
m, - Macca BpALIAIOIMXCS 4YacTed OIHOH POJUKOONOPSI X0JOCTON BETBU

KOHBeWepa;

aucm
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my, = 14B + 8; (12)
my =14-0,8+ 8 = 19 kr;

lx = 2,8 M - war poanKoonop X0a0CTol BETBU KOHBeliepa;

>

19
X
= — = KI'/M:
Ip =54 6,8 kr/m;

X o o
qx = 9,94 + 6,8 = 16,7 kr/M - roroxHas mMacca X0JI0CTOH BETBU KOHBeHepa;

[loronnas macca rpy3a:

Q
drp :m; (13)

Q=420 T/4ac - NPOM3BOAUTENLHOCTL KOHBEHEPA,;

V=2 M/C - CKOPOCTb JBHIKEHUS JIEHTHI;

420
Arp = Pyt 58,3 kr/m;

4. HpenBapHTeanoe 3HA4YCHHUEC MAKCHMAJILHOTO HATXEHUS JICHTLI

S _ Kyweld
max - (eua__l)’

(14)

Ky = 1,15 - koadduuuenT 3anaca cueruieHust GpUKIUOHHOIO NMPUBOAA;

L= 0,25- koapduuueHT cuenieHudss neHThl ¢ OapabaHoM (cTanb, BIaXKHBIN
BO3/YX);

a = 510° = 8,9 pag - yros obxBara JieHToii OapabaHa;

W-npensapureabHOe 3HAYCHHE CYMMAapHOTO COTPOTHBIIEHUS JIBHIKEHHUIO JIEHTDI
KOHBe#epa;

W = KLg[(qh + q, + qrp)Wiep + (@ + a5 W], (15)

L=300 M - nnrHa KOHBEHepa, M;
K=1,4- xo>hPuuneHT 3aBUCALUHI OT JJIMHEI KOHBEHEPa,;
=981 m/c?
qg = 15,7 Kr/M - MOroHHasi Macca BPAILAIOLIMXCS YacTedl poJMKoonop paboyeit
BETBU;
qp=6,8 Kr/m;
q, = 9,94 xr/m;

aucm
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drp = 58,3 Kr/m;
Wy, = 0,065 - koodduunenT conpoTuBIeHNs rpy30BoH BETBY;

W, = 0,06 - koadhpumeHT conpoTUBACHHUS XOJI0CTON BETBH;

W = 1,4-300-9,81[(15,7 + 9,94 + 58,3) - 0,065 + (6,8 + 9,94) - 0,06] =

26618 H;
1,15+ 26618 - 2,7890.25
e = o80T T = 32888 H = 32,9 kH;

Io MaxKCUMaJbHOMY HATHKCHHIO JICHTBI pPacCHYUTBIBAEM YHCIO MPOKIaA0K

KOHBEUEPHOU JICHTHI:

32888 2.
12-800 77

4 > 3,4, ycioBue yaOBIETBOPSIETCS.

Z>Zmin =

5. BriGop anametpa u qinHb 0apabaHoB

B cootrserctBun ¢ ['OCT 22644-77 HOMHMHaJbHBIE OHAMETPbl NPHUBOAHBIX H
HEepUBOAHBIXHE(PYTEpOBaHHBIX OapabaHOB AN JIEHT pas3iMyHOM LIHPUHBI JaHbl B
Ttabdnuue 5.

JInst mpakTHYECKUX pPacyeTOB PEKOMEHJyeTcs vaMeTp MpHUBOAHOro 0Oapabana
Dgn (MM) NpyHUMAThL B 3aBUCUMOCTH OT YHCEN MPOKJIAN0K MO YCIOBHMIO OOecreueHus
cpoka cny)kObl JIGHTBI: JUis JIGHT W3 KOMOWHUPOBAHHBIX TKaHEN Dyr=(100..150)1.
Jlnnny 6apabana npunumatoT pasHod Bg=B+(150..200) mm.

T[Tony4yeHHbIE 3HAUEHHUs IUaMeTpoB GapabaHOB OKPYTIISIOT 110 JaHHbIM TabIuIe2.

Jlns nipunstoit sentsr 2111 - 800 - 4TK(A)100 - 4,5 - 2 - C 1 uucia npoxnanok
in=4 nuameTp npuBoaHOro GapadbaHa

D, =100i, =100 -4 = 400 mn; (16)

aucm

15100.62.2016.740.00.00. 113 BKP 33




Tabnuua 5— Pasmepnl 6apabaHoB [1s1 KOHBEHEpOB 00111ero HazHAYeHH s

Hupuna Joa
obeyanku
JIEHTBI, MM Gapaaria, s Hopmanphelii psn Hapy»KHbIX AnamMeTpoB HapadbaHoB, MM
400 500 160 200 | 250 315 400 500 630 -
500 600 160 200 | 250 315 400 500 630 800
650 750 200 250 315 400 500 630 800 1000
800 950 200 250 315 400 500 630 700 1000
1000 1150 250 315 1 400 500 630 800 1000 | 1250
1200 1400 400 500 | 630 800 1000 | 1250 | 1600 --
1400 1600 400 500 | 630 800 1000 | 1250 | 1600 --
1600 1800 400 500 630 800 1000 | 1250 | 1600 --
1900"
1800 2000 400 500 | 630 800 1000 | 1250 | 1600 | 2000
2100"
2000 2200 500 630 800 1000 | 1250 | 1600 | 2000 | 2500
2300° L
3500 2800 L 630 | 800 | 1000 | 1250 | 1600 } 2000 L 2500 | --

- Pasmeps! oTHOCATCS K EPeABIIKHBIM KOHBEHEpaM JIisi KAphEpOB

B cooTrBeTcTBUM ¢ TaOnuULed 5 mpUHUMaeM AUaMeTpbl Oapab®aHOB: MPUBOJHOIO

Dpr=400 MM, rosioBHOro pasrpyzouHoro Dp=400 MM, HaTsKHOrO NpuHUMaeM 400 MM.

HUHCH
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6. Bribop ponukoonop
. /
MakcHManbHOE PACcCTOSIHUE MEXIy POJUKOONOPAMU IPY>KEHOH BETBU |'p MOMXKHO
NPUHUMAEM IO CJEAYIOLIUM JaHHbBIM:

Tabnuua 6 — MakcuManbHOe pacCTOSTHUE MEXAY POITUKOOTIOPAMU I'PYIKEHOH BeTBH

[ [Hupuna neHTsl, M 0,5 l 0,65 [ 0,87 1,0 : 1.2 ﬁA n?()ﬂeesl
Up s CHINYYEro rpy3a ¢ HachIMHOH o

} TJIOTHOCTBIO, oM ol 1500 | 1400 | 1400 | 1300 | 1300 1200

} 1.2 } 1400 ) 1300 l 13(@ 1200 } 12001 1100

[ Gonee 2 ﬁ?soo Ezoo [ 120ﬂ 1190 'ioof B .1000

JUis TsDKENbIX IITYYHBIX I'PY30B PACCTOSTHUE MEXIY POJMKOBBIMH OMOPaMU He
JIOJKHO TMPEBbIIATE [TOJIOBUHBI JUIMHBI Tpy3a, a Juist jJerkux (1o 20 xr) 1000..1400 mm.

Jnisl 3a0aHHBIX YCJIOBUM INPUHHUMAEM pPAacCTOSHUST MEXKAY POJHKOOTOpamMHu Ha
rpyxeroit BeTsu 'p=1400 mm.

Tun ponrka onpenensieTcs ero HapyKHbIM JuameTpoM Dp u nmamerpom ocH d,
(pasMepoM MOJIMIMITHUKA), @ TUTIOPA3Mep - ellle U JJIMHOMH lp.

Huist abPexTHBHOCTH LEeHTPUPOBAHHUS PE3UHOTPOCOBOU JIGHThI KOHBehepa 0epy
cCaMOLEHTpUpYyIoLyoponukoonopy. /[ns nentsl mupuHod B=800MM, HacbhIHOH
MIOTHOCTBIO TpaHCTOpTUpyeMoro matepuana p = 0,85 T/M3 1 CKOpPOCTbIO JIBUIKEHUS
neHTbl V=2M/C TpUHHUMAO TPEXPOJUKOBYIOPOIUKOOINIOPY C POJUKAMU JHAMETPOM

D=133mmMm, anuHo# 315MM.

Jqucm
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2.2 TsroBelii pacyeT KOHBeHepa 110 KOHTYPY

3a2py304Hoe
yenpoLcBo

L=500m

\/

: 1
295 -

Pucynok 6— Tpacca koHBeliepa

../
/
AN

S2 =S+ (qu+qp) Lip-wy-g, (17)

Li_, =295 m;

4, = 9,94 xr/m;

Uxp = 6,8 Kr/M;

wy = 0,06;
g=1981m/c?;
S, =S5, +(994+6,8):295-0,06-9,81 = (S, + 2907)H,
S; = kS, (18)
T.K. a = 180°, k = 0,05,
S; = k- (S; +2907) = (1,055, + 3052) H,

Sy =Sz + Waarp (19)

cll
Wiarp = 568 (V—=V, + £/ 2gh"), (H),

h' = 2 m - BeIcOTa TIOABEMA IPY3a;
C=1,5 - aspoanHamuyeckuil Ko3GOULIHEHT;

Jucn
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g =981m/c%
V = 2 M/C - cKOpOCTH IBMIKEHUS NEHTHI,
f, = 0,56;
[1=420 1/49 - 1poU3BOAUTENBHOCTh KOHBEHEDA;

1,5-420

arp = m(z +0,56,/2-9,81-2) =982,6 H,

S, = 1,05S; + 3052 + 982,6 = (1,05S; + 4035) H,

S5 =S4+ (A, +dp) Las wp, g, (20)
qg = 15,7 kr/wm;

W3

q, = 9,94 xr/wm;
L3_5 = 300 M;
wep = 0,065;

Ss = 1,05S; +4035 + (9,94 + 15,7) - 300- 0,065 9,81 =
= (1,055, + 8940) H,
Se = kSg = 1,05 (1,055, +8940) = (1,1S; +9387) H,
S7 :S6+(qﬂ+q>}§)'L6—7'WX'g' (21)
S, =1,1S, +9387 + (9,94 + 6,8) - 5- 0,06 - 9,81 = (1,15, + 9436)H,

CornacHo Qopmyne Disiepa onpenensiem 3Ha4eHus Sy U Seg!

6 —gna (22)

Sc6

n = 0,25 - koadduuueHT cuerenus ¢ bapabaHoM;

a = 510° = 8,9 pag. - yron obxBara JIeHTOH NpUBOHbIX OapabaHOB;

o6 5789025 9115,
Sc6

S.s=911554=S;,
9,155 = 1,1S.5 + 9436,
8,015S.5 = 9436,
S, = S = 1177 H,
S, =S, +2907 = 4084 H,
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S, = 1,055, + 3052 = 4288 H,
S, = 1,055, + 4035 = 5271 H,
Ss = 1,055, + 8940 = 9096 H,
S¢ = 1,1S, + 9387 = 9512 H,
S, = 1,1S, + 9436 = 9751 H.

CTpouM guarpamMMy HaTsIKEHMS JIEHTHI:

S H
A
_
/
.-/ /

I~ > = = > N S
= o N o S o NS
AT} bl Y P ® ® Nk
78] %5} 751 7} 5 5] 75)

1 2 3 4 5 6 7

Pucynox 7— JluarpaMma HaTSDKEHHS JICHTHI

[To yTOYHEHHOMY 3HAYEHHIO Syax = Syag = 9751 H. TlposepsieM m0pouHOCTD
JICHTBI.

Heo6xoanMoe MUHUMAJIBHOE YUCIIO [TPOKIIaI0K:
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— Smax (23)

9751
min = 757800

[IpoBepsieM TIpaBMIBHOCTE BBIOOpa JAHaMeTpa MNpUBOAHOro OapabaHa 1O

1,01;

LABIEHAIO MEXY JIEHTOH 1 OapabaHoM:

360F,
6 = gip|noat’

(24)
Fy- TsiroBast cuna KoHBeitepa;
Fo = Suas = Sco (25)
Fo =9751-1177 =8574 H,
[p] = 10° Ila - monycrumoe cpeaHee fAaBieHye MeXAY JeHTOMH 1 GapabaHoM, A7
PE3UHOBBIX JICHT;

a = 510° - yron obxsata 6apabaHOB JIEHTOMH;

=0,25- k03 PULHEHT CHEMISHUs MeXAY JIEHTON U DapabaHoM;

B 360 - 8574
- 0,8-105-3,14-510-0,25

[Mpunumaem D g = 0,4m; 0,4 =01

Dn6

=0,1mM,

i

auem
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SKOHCTPYKTOPCKAS HACTD

3.1 MoHTaX U MOAEPHM3ALMS POJUKOOTIOP

Ponymxoonopa — KOHCTPYKTUBHBIN y3€ll KOHBeHepa, [IpeiHa3HAYeHHbIA A5t
KpEIUIeHNsl POJIMKOB U MPUAHUs KOHBeHepHOH JieHTe (GopMbl kesioda. OnTumManbHbIM
HAKJIOHOM CUHTAETCsl YTOJl HakJIoHa OOKOBBIX posinkoB 30%. Jlist yBenuueHus
MPOU3BOAUTENBHOCTH KOHBEWepa MOXHO U3MEHHUTDH (POpMY kenoba, T.€. YBEJIUUNUTh
KOJINYECTBO Marepuana Ha JIeHTe. JTO OCTUTAeTCs 33 CYET U3MEHEHHUsI (POPMBbI
ponuxoonopsl. ONHUM U3 BApUAHTOB MOXKET ObITh YBEJIMYEHHUE JAJTHHBL IBYX OOKOBBIX
POJIMKOB NPH OAHOBPEMEHHOM YMEHBIIEHUU CPEIHErO POJIUKA.

[1pu coxpaneHnH ypoBHS 3aN0NHEHUs MaTepuana Ha KOHBeHepHO eHTe,
NPOU3BOAUTENIBHOCTH KOHBEHEPA MOYKHO MOBLICUTh Ha 15-25%, He cTOUT 3a0bIBATH,
4YTO MOXKET MOTPEOOBATHCSA YBEIHUEHUE IIHUPHUHBI JIEHTBI. DTy NpodiemMy
1eJIeco0OpasHEN BCEro peIlUTh C IOMOILBIO KOHTPOJISl HAITOJHIEMOCTH JieHTsl. [lpu
NPOEKTUPOBAHUH TaKUX H3MEHEHUH He CTOUT 3a0BIBaTh O MOBLILIEHMH HArPy3KH Ha
POJINKOOIIOPY, YBEJIMUEHHE HAIPY3KU Ha IPUBOJ, UTO NPUBOIAUT K YBEJIUYCHUIO
METaJIIOEMKOCTH POJIMKOOITOPBI, YBEITMUEHME HArpy3KM Ha paMy KOHBekHepa.

Juist pabouedt BETBU JIEHThI IPUMEHSIOTCS. MHOMOPOJHKOBBIE OMOPBI, @ HMEHHO
TPEXPONUKOBEIE. YTOJ HAKIIOHa OOKOBBIX pONUKOB paBeH 0=30°, nuuHa ponuka [=380

MM, auametp d=133MM (pucyHOKS).

Pucynok 8—Tpexponnkosas onopa

aucm
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Pouku 3aKk1agpIBatoTCs B 1a3bl KPOHLITEHHOB, 3aKPEMJIEHHBIX HA paMe
KoHBelepa. Takast KOHCTpYKUUs 00JIeryaeT MOHTaX U 3aMeHY pOJIMKOB Oe3
WCTIOJIB30BAHUS CIIELUATIbHBIX HHCTPYMEHTOB.

B mecTax 3arpy3ku KoHBelepa yCTaHOBIEHBI TPEXPOIMKOBbIE aMOPTH3HPYIOLLIAE
onopsl (pucynok9). Ponuxoornopa amopTusupyroias npejaHazHayeHa ans CMIrdeHus
yJapoB B MeCTax 3arpy3Ku Irpy3a Ha Kouseiep. Takke oHa mpenoTspailaet

IMOBPEWKACHUEC JICHTBI. Ponukn Taknx onop O6pe3I/IHeHHbIe.

PucyHOK 9 — AMOpPTU3HPYIOILIASIPOJIMKOOTIOpa

JI1s UEHTPUPOBAHUS XOAA JIEHThI HA BCEM NMPOTHKEHUN KOHBEHEPA YCTAHOBIIEHEI
[IeHTpUpyoLLe poJuKoonopsl. [IprHuu AeficTBUA TAKOW ONIOPBI 3aK/IH0YAeTCst B TOM,
4YTO CMECTHUBIIASICS B CTOPOHY JIEHTA IOBOPAUMBAET BCIO OIIOPY BOKPYI BEPTHKAIBLHOH
OCHU B HAIpaBJIEHUH BEKTOPA CKOPOCTH JIEHTHI CO CTOPOHBI €€ CMELIEHUs Ha HEKOTOPbIK
yroj. Dp@exT noBopora UEHTPUPYIOLIEH ONOPBI IOBBIIAETCS IPU MCITOJIB30BAHUH
JOTNONIHUTENBHBIX JehIEKTOPHBIX POJNUKOB, YCTAHOBJIEHHBIX 110 X0y IBWKEHHS JIEHTbI
T10CJIE OTIOPBI.

Kpome LeHTpUPYIOLMXPOTUKOOIIOp Al IPeIOTBPAIlIeHHs CX0/1a JIEHThI Ha
CTOPOHY yCTAHABIMBAIOTCS TAKKe Ae(IeKTOPHBIEPOIMKOONOPHI (prcyHOK]0).

Ha xoHLeBOll MaHenu HEOCPeACTBEHHO epen 0apabaHoM yCTaHaBIWBAIOT
TPEXPOIHKOBYIO OTOPY C BHIHECEHHBIM FOPU30HTANLHEIM POJIMKOM. Takas
KOHCTPYKIMA YIydLIaeT YCIOBUS Tepern6a JeHTEI U Coco0CTBYyeT ee

BLIXOJIQ)KHBAHUIO Ha OapabaH.

Jyem
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Pucynok 10 — Hednexropuasponukoornopa

JJist XONoCTON BeTBU JIEHTHI IPHMEHSIIOTCS NPSIMBIE OTIOPBI, COCTOSIILINE M3
OZHOTO poJKa AMHHOH 1=1190 MM u anamerpom d=133mm.

D(pPexTUBHBIM pelleHueM SBIAETCS W3MEHEHHe KOHCTPYKLMH PONTUKOONOPSI
[IpA OHOBPEMEHHOM npuMeHeHHH ponukos EU-Roller. Tak kak poanxu EU-Roller
MMEIOT BEC B Ba pa3a MEHbIIMH 110 CPABHEHHUIO C OOBIMHBIMU POJIUKAMHE, TO TO
TOJIOKUTEIILHO CKAa3bIBACTCS HAa PACUETHYIO HATPY3KY Ha POJKOONOpY. MeHbLInil Bec
ponunkos EU-Roller naér cumxernue snepronorpebnenus u Harpy3xy Ha paGoune 4actu
npuBoaa npuMepHo Ha 10% [losToMy MpHMeHeHHE OTHOBPEMEHHO
MOJEPHHU3UPOBAHHBIX POJAMKOOINOD U KOHBEHEPHBIX posinkoB EU-Roller nossomnsier
ONTHMHM3UPOBATH pPabOTy KOHBeHepa, YBeIMUKUThL €r0 IPOU3BOAUTENHLHOCTE U CHH3UTh
3aTpaThl Ha TPAHCNOPTUPOBKY Matepuana. Ponuku EU-Roller umeror v ewwé 010
HEMaJIOBAXHOE NMPEUMYIIECTBO: BO3MOXKHOCTb pa3roHa KOHBEHEPHOH JIEHTh! 10 5-6
M/CEK, TOTa KaK Npy 0OBIYHBIX POJIMKAX CKOPOCTh KOHBEHEPHOM IEHTBI 00bIYHO PENIKO
Korza npessiaeTt 2 M/cex.

VurepecHsIM pelenueM aBistrotes poirkoornopsl EU-Roller. Ponviku pazHeceHsl
1o AJiMHe XoHBelHepa. Takoe pacronoxKenre pojJuKoB JaéT CHHKeHHe Harpy3Ky Ha
POJUKOOTIOPY.

Taxas ponukooropa Jerko noaoupaeTcs Noa Harpy3ky KOHBelepa, yMeHbllaeT
M3rU0 IEHTHI MEXY POJMKOOIIOPaMU, YTO IPUBOAUT K CHUIKEHUIO COTIPOTHBICHUS

KayeHus KOHBEHepHOH JICHTBI M CHIDKEHHIO NTOTPeONIeHUSI 3JIEKTPOIHEPIUH.

Aucm
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OrucaHue poJIMKOB:

1) yBenmdeHue cpoka ciiy>kObl KOHBeMepHbIX POJUKOB (B 3-5 pa3 u Oosee), 3a
CYET KOHCTPYKUMH y3J1a 3aIlUTh! NOAUIMITHIKOB U TOJNILUHBI KopIiyca poJirka. Cpox
cy>kObl ponyKa B CpejlHeM J0CTUraer 4 JieT;

2)  OTCYTCTBHE HANMIIAHHS ¥ HAMep3aHUs TPAHCIIOPTUPYEMOro MaTepuana Ha
PONTUKH;

3)  3ac4é€r meHblueit Ha 50% Macchl poninka, OoJiee NErKUi cTapT KOHBEHEpa;

4)  ymeHblieHue 1rymMa Ha 251b;

5)  wajsuiee BO3NCHCTBUE HA JIEHTY KOHBelepa;

0)  TIOBbIlLEHHE HAAEKHOCTH KOHBEHEPHBIX CUCTEM;

7)  CHMXEHME YJENbHBIX 3aTpaT Ha TPAHCIOPTUPOBKY MATEpHAIIOB;

8)  CHMXEHHE YJEeJLHOTO KOJIMYECTBA AIeKTPOIHEPIHU Ha TPAHCIIOPTUPOBKY;

9) POJMKHA BLINOJTHEHEI KX aHTUCTATHUYECKOTO MaTepHrasa

Kongeliepusie ponrku EU-Roller usrorosnenst u3 HDPE n nmeroT orpomubie
NpeuMyLUEeCTBa Nepea TPaJUuLIMOHHBIMU MEeTAJUIMYECKUMU poJIuKaMHu. [lanbuie rno
TEKCTY Mbl IIPUBEAEM TEXHHUUYECKHE acliekTsl cpaBHeHUss HDPE u MeTainuyeckux
POJIMKOB. DTO CpaBHEHHE ObLLIO NPOBEJEHO HA OCHOBE MPAKTUYECKOTO OTIbITa,
UCTIBITAHWH W M3MEpPEHU Ha MECTe YCTAaHOBKHU. bbu10 00HApy)KEeHO, 4TO POJUKH
cuctembl EU-Roller mogxonst nist CypoBbIX YCIOBUM, TAKUX KaK BbICOKast
3albUIEHHOCTh, HU3KKME TEMIIEPATYPhl U cpeia ColeHOH BoAbl. OcoObIMU CBOMCTBAMHU
SIBJISIFOTCS TAKIKE YPE3BBIUAMHO HU3KUI YPOBEHB IIyMa U HU3KOE CONPOTUBIICHUE
Bpaiennio. Ponuxu EU-Roller Taioke MOIyT HCITONB30BAThCS B YCIOBUAX TpeOOBaHNH
110 noykapHoi GezonacHocTh. beul nomyded ATEX cepruduxar.

Posnukoast cuctema EU-ROLLER wm3-3a 6ojiee ATHTENBHOTO CpoKa CIykOb! B
NelICTBUTEIEHOCTH [PEJOCTABIISIET CTOMMOCTHBIE IPEUMYIiecTBa. B omoIHEHHE K
fonee AJUTEBHOMY CPOKY CIIY)KOBI, YCTPAHAIOTCS 38TPaThl HA MPOCTOH 1 3aMeHy
POJMKOB. JTa CHCTEMA TTOKA3bIBACT TAKXKe TIO3UTUBHBIA 5(Q(EKT B BO3NCHCTBUM Ha
KOHBeMepHyHO NeHTy. Y CTpaHstoTes pa3pyuIeHns B BUAE NIMHHBIX I10J10C, KOTOPbIE

BBI3BaHEI ,Zle(bel<THI>IMI/I CTaJIBHBIMH POJIMKaAMH. Kak nmoxaspiBaeT OIbIT NPUMEHCHU S

nucn
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POJIMKOB B TOPHOM TTPOU3BOJICTBE, B TIOPTaX U Ha 00OraTUTENbHbIX MPEANPUITUAX
JoCTUraeTcst 3koHOoMHuS 710 32% 10 CpaBHEHUIO C METAJUTMYECKUMM POJIMKAMM.
DKOHOMMUSI MOYKET BO3HHMKATh TAK)Ke OJIaroJiapst IKOHOMHHU SHEPro3aTpaT, Tak
TpebyeTcs MeHblIee yeunue Ha pusox ponrnkoB EU-ROLLER. Kpome Toro,
BO3MOJHA DKOHOMMUSI 3aTpaT U3-34 MEHBIIUX NMOANAEPIKUBAIOILUX KOHCTPYKLHH

Oniarosapsi MeHbIIEMY BECY POJIUKOB.

Mensumii Bec ponukoB EU-ROLLER oxasbiBaeT BozneiicTBHE Ha BCe 4acTH
KOHBEHEPHOHN CMCTEMBI. Y MEHbIIAsi CTOMKOCTH K BPALIEHUIO, MOKHO YMEHbLIUTD
MOIIIHOCTE MPUBOA U 00JIETUUTD MMOJAEPIKUBAIOLIME KOHCTPYKIMU. DTU
MPEUMYLIECTBA MOTYT YMEHBLINTD 3aTPaThl NpsiMbIM criocoboM. Ho B To ke Bpems,
YMEHBIIEHHE Beca POJIMKOB MOYKET OBITH KPUTHUYECKUM (PAKTOPOM [IJ1s1 OCHAIIEHUS
000pynoBaHusl, HaIIpUMeEp, 3TO SIBHO IPOCMATPUBAETCS JJIsT KapbepHOIo 000pyNOBaHNU,
HKCKaBAaTOPOB WK CTAKEPOB, KOTOPBIE MOI'YT OBITH 3arpyXeHbl OonpLKUM BecoM. B
TAKOM CIlyyae poSIMKH ¢ MEHBIIHUM BECOM MOTYT UCTIONB30BATLCH AJIst KOMIIEHCAUMU
YBEJTMYEHUS HArPY3KHU.

B 3aBucumoctu ot Tina poiauka EU-ROLLER nocturaercs 1o 45% meHbuiui
BEC 110 CPABHEHUIO € TPAJIULIMOHHBIMY METAITTHYECKUMH POJIMKAMH.

TemriepaTypa NOALLUNIHUAKA SIBIISIETCS NPSMBIM UHIMKATOPOM HArpy3Ku,
OKa3bIBaeMOH Ha pOJTUK. B CpaBHUTENBHBIX H3MEPEHUIX ObUIM OOHAPYKEHBI
Clefyrolye napameTpol: Bce U3mepenus nmoKasblBatOT TaKUe TeHIACHLIUA: OUINITHUKH
ponukos EU-ROLLER 6b111 10 HAMHOIO MEHBLINM HANIPSDKEHHEM, YeM Y CTaJIbHBIX
POJIMKOB.

ViccieoBaHust TOKA3bIBAIOT, YTO COMPOTUBIIEHHE BpallleHnio y ponukos EU-
ROLLER cyluecTBEHHO HIDKE, YEM Y METAJUINYECKUX POJMKOB. B Lessx usmepenus
COMPOTUBJIEHVS BPALLIEHNS POJIKK ObLI yCTAHOBJICH B pamy, PUKPENJICHHYO C
BO3MOXHOCTBIO IBUTATHCS K IOIEPKUBAIOLIEMY YCTPORCTBY IPH TOMOLLYM TPEX
natyukoB. JleHTa, ABMKYIIAsICsl 10 POJIMKY, IPUMEHSIACh AJI NPHBOAA POTMKA U [UIs
0Ka3aHMs TeCTOBBIX HArpy30K. Bpalnaromuiics MOMEHT ABIACTCSA pe3ylbTaToOM
YperyIupOBaHMsl OCEBOH BTYJIKH POJIHKA, TO3BOJISET H3MEPUTH HA COOTBETCTBYIOUIEM

JaT4uKe HAarpy3Ku Kak IIpH UX YBCJIIMYEHMH, TaK U TIPH UX YMEHBIICHNH. Ha ocnHosge
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pesIeBAaHTHBIX FrEOMETPUYECKHX CBA3EH MOXKET ObITh OATBEPIK/IEHA TPABOMEPHOCTh
TECTUPOBAHKS COMPOTHBIICHHUS BPALIGHMIO POJUKOB. JTO MOKa3blBaeT 00bEKTHBHOCTE
cpasenus ponukoB EU-ROLLER u Metannnyeckux posinkoB. OCHOBHbIE JaHHbIE
M3yYEHHs KacaTesIbHO CONPOTUBIIEHUS BPALLEHHUIO [TOKa3aHbl HA JuarpaMMe BHU3Y.

OcnosHbie npeumyiuectsa posimkos EU-ROLLER, cBsi3aHHbIe ¢ MEHBIUUM BECOM
Y YMEHbLIEHUEM CHJIbl TPUBOA, IPUOOPETAIOT ellé OoJbiee 3HaUeHe Ha
BBICOKOCKOPOCTHBIX KOHBe#epax.

Cwmaska

BaxueiM pakTopoM cpoka ciykObl ponvka sBISIFOTCS MOJUIMITHUKY U cMa3ka. B
MealbHOM CJ1y4ae HEOOXO0AUMO ITPOBOJIUTE 3aMEHY CMa3KH Hepe3 onpeenEHHble
nHTepBasbl. Ho, 3T0 He TpeOGyeTcst U OUeHb YacTO HE TIPEIOCTaBISETCs BO3MOMKHBIM,
MO3TOMY Mbl HCII0JIb3yEeM TOALUIMITHUKY, He TpeOYIoIue 00CTyKUBAHMUS.

CuHTeTHuecKas cMaska, KOTopast UCIIONb3YeTCsl B MOJLUMITHHUKAX, ClieHalbHO
paspaboTaHa U MPOTECTUPOBAHA IPOU3BOAUTENAMHU MONIUUTIHIKOB. OHA JOJKHA
COOTBETCTBOBATh CJIEAYIOLIUM TPeOOBAHUSIM:

) BxIOYaTh aHTHKOPPO3UOHHBIE AODABKH

2)  BKIIOYAaTh AHTUOKHUCIHUTENIbHBIE JOOABKH

3)  BOJOOTTAJKUBAIOLLIAS, TEMIIEPATYPO U BOAOCTOMKAS

4)  UMeTh MeXaHWYECKYIO CTa0MIIbHOCTD

5)  uMeTh CTAaOMNBHOCTH MPH BBICOKUX TeMIlepaTypax

6)  umeTh pabouyro Temmnepatypy oT —25 C 1o 180 C

CpaBHeHue ¢ ApYrMMHU POM3BOIUTENAMH polukoB HDPE

Ponuxu EU-ROLLER npousBoasTes Ha cOOCTBEHHOM (abpuke 1 pazpaboTaHbl
1715t 0CO00 TSHKENBIX YCIOBUH dKCIUTyaTaliy. Y MIACTUKOBBIX POJMKOB TPAaANIHOHHOM
KOHCTPYKLIMH KpBIILKa OT/eIseTcs T Kpast poivika. [Tpu ckopoctu Gonee uem 4.5 m/c,
KOXKYX [PYTHX TINACTHKOBBIX POJIMKOB MMeET TeHICHIIMIO OTKPhIBAThCS. HUKTO U3
npouzsoautesied HPPE posikoB He UCIIONB3YeT CTalbHYIO Tpy0y. Taxxke, ponuku EU-
ROLLER umerot 6onpuiyio Tonnuny. Koxyx Hamero poiauka CBapeH ¢ KOpIyCcoM. 2TO

no3BonsieT 3 HeKTUBHO TNPeTyNPExXAaTh NOoNagaH!e pasauIHbIX YaCTUL.

Juent
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BTopoit BaxxHbIH (aKTOP COCTOUT B TOM, YTO HALLW POJIMKH MOCTABISIOTCS C
YHMKaJNbHBIM YIJIOTHEHUEM, BBIMTOITHEHHbIM BHaxsecT. Hu onuu npyroi ponauk Ha
pbIHKE HE UMeeT TaKOH YIUIOTHSIoIIeH cucteMbl. bonee yem 90% Bcex poanKos
IOCTABJISIFOTCS ¢ TAOMPUHTHBIMU YIUIOTHEHUSIMU. DTH YIIOTHEHHUSI, BIIPOYEM,
CTAHOBATCS He3(P(EKTUBHBIMU, KOI/Ia OHH MTOABEPTAIOTCS CUJIBHOMY 3aMTMBAHMIO WIIH
OOWJILHOMY BO3ACHCTBHIO BOJILI. B ononHeHue, 1is 3allMThI OT KOPPO3UU
NOJLIMITHYKA U3HYTPH, Mbl YCTAHABIIMBAEM BHYTPEHHUM 3alLIMTHBIA KOpryc. DTa
cHcTeMa YIUIOTHEHUS UMEET TaKXKe ClelHanbHyl0 KOHCTPYKIHMIO. i TOro 4To0b!
3aLIMTUTD YIJOTHAIOLLME KOJBIIA, Mbl pa3padboTrany CrielalbHOe 3alUTHOE TOKPLITHE.
OHO npefoxXpaHseT YIUIOTHSIOIIKE KOJIbLA OT MPOKPYUYUBAHUS HA BANy U TEM CaAMbIM
3HaYUTENILHO YJIYyUYLIAeT YIUIOTHAIWNN 3P GhEKT U 00JIee ANUTENbHbBINA CPOK CYNKObI
caMuX YIJIOTHEHHH. bpuio 0OHApyX)eHOo, HapUMep, UTO 3Ta YIUIOTHIIOWAs cCUcTeMa
siBJIsieTcst caMoit 3 deKTHBHOM U3 CYIIECTRYIOUIMX HA pbiHke. biaroaaps stomy
MPUHLUITY, OHa SIBJIsIeTCS caMOoM 3(pPEeKTUBHON cUCTEMON [Isl YBEJIMUYEHUS CpoKa
CITy»Obl MOALIUITHUKOB.

ITpu npouszsoactee ponukos EU-ROLLER Mbl 06patiiaem ocoboe BHUMaHUE Ha
KayecTBO MaTEPUaIOB

[peumyuiectsa posnkoB EU-ROLLER MOTYT ObITH NOABITOKEHHBIMU B
CIIEIYFOLLIEM

1. OueHb HH3KOe comnpoTuBieHue BpaweHuto ponukoB EU-ROLLER u tem
caMpbIM, HU3KO€e roTpeOIeHne SHeprul KOHBEHepHOH CHCTEMBI.

2. Meton npoussozactsa pomkoB EU-ROLLER u 0cobeHHO BbICOKMH Kiace
TOYHOCTH OajaHCUpPOBAHMS CO3JAIOT HU3KMH YypOBEHbL LIyMa 10 CPaBHEHHIO C

TPaJUIMOHHBIMU poJikaMi (BIJI0Th 10 20 dB).

3. CyIecTBEHHO MEHBIIUI BEC, YeM y MEeTaUTMIECKUX PONUKOB (BILUIOTL JIO
45%).

4. Bricokas cTOHKOCTD K U3HOCY.

5. bnaronaps HCIIOJIH30BAHMIO  BbICOKOKAYECTBEHHBIX MaTEepUaJIOB,

NOraoLIATCs Yaaphkl NpHU oAave ChlllyduX MaTEPHAJIOB.

Jruchl
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6. bonee pnmutenbublid UMK cayxObl. braromaps csoiicTBam Marepuala

HOPE, cTOHKOCTb K U3HOCY 3HAYUTENBHO BBILLE, YEM Y METAIMYECKUX.

7. AHTHUCTATHUYECKOE UCIIOITHEHHE.

8. Kopnyc HOPE npenotBpaiaetr paspylueHue JIEHTBl B clydasx eé
3KUMaHHUSL.

9. Huzxuit koadduuneHT Tperus Mexay pojJuKaMu U JeHTOH Mo CpaBHEHHIO

C METaJUTMYECKUMU POTTHKAMHU.
10.  OnHo u3 6onee 3PEKTUBHBIX YINIOTHEHUH TOALIUITHUKA.
11.  Dbonee pnurenpHbBI CpoK CIy)KObl M TeM caMblM Oonee IIUTEJIBHbIE
MHTEpBaJbl 00C/IYyKUBAHUA U 00Jiee HU3KKE 3aTpaThl HA 0OCTYKHBaHHE.
12, BrplIcokas CTOUKOCTh K TeMIiepaTypam, 0COOEHHO K HU3KHUM TeMIIepaTypam.
13.  BbIicokas CTOHKOCTb K yALTPA(PHONIETOBOMY H3ITYUYEHHUIO.

14. Hcnonp30BaHue OrHe3alMTHRIX MaTCpUuaJioB (Ba>I<HO AJig IpUMCEHCHKA B

maxrax).

3.2 AHanu3 NoJIOMOK KOHBEHEPHBIX POTMKOB

B npouecce sKcrulyaTalliid KOHBEHepHOH TEXHUKYU KaXK IbIH
«IKCTITyaTAUOHHUKY CTANIKMBACTCS C TAKUM SIBIIEHUEM, KaK [1OJOMKH KOHBEHEPHbIX
ponukos. Kazanocs 6bl, M0s0MKa OJHOTO-IBYX POJIUKOB JOBOJIBHO HE3HAYUTEIbHA [JIs
BCEro KOHBeHepa u CTano yke JOBOJIBHO OOBIIEHHEIM sBlieHHEM. OIHAKO CTOUT
3aMEeTUTD, YTO NOJOMKa OLHOTO POJIHKa MOXKET NPUBECTH K JOBOJIBHO TSKKHM
nocnencteusaM. [TonpoGyeM CrpOrHO3UPOBATh CUTYALMIO. 3AKITHHII POMHK,
KOHBeliepHas JeHTa IPOTEPIia KOpITyc pojinka, obpasosaics «Hox. Havano pesars
MIOCKOCTH NIEHTHL, PACKPBIBACTCA CTHIK. Hepes CThIK IPOCHITAeTCs MaTeprall MeXK Iy
paGodeii u xonocto# BeTBamu. Macca matepuana coOupaeTCst B «BOJIHY» M ronajiaer
noj HaTsKHOM Gapaban. Ban 6apabana nonaeTcst ¥ oJy4aeTest KpynHas aBapust. JT10,

KOHEYHO, CaMbIi HeraTUBHLIH ClieHapHi, HO OH BIIOJIHE BO3MOXKEH. Yailne Bcero, Ieio

3aKaHYMBAETCS TPOTEPTHIM POJIUKOM ¥ TTOBPEXKIEHHOH JOPOrOCTOSIILEH JIEHTOH.

|

JAUcCH
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Camast craHaapTHas pUUKHA — 3aKJIMHUBaHHe TIoaunHuKa. B 95%
KOHBEUWEPHBIH POJTUK «YMHUPAeT» UMEHHO U3-3a 3TOro. [lompobyeM KanHyThk rinyoxe.

[ToAIINTIHMK 3aKJIMHKUBACT 10 ABYM NIPUUMHAM: [TOTIaJaHue TPS3U B HETO U
nepeKoc NOALMIHMAKA.

1. Tlomapanue rpsizu — camas paclipocTpaHéHHas mpodiema npu padbore
KOHBEHEPHOIO POJIMKA B CPEJE BBICOKOH 3aNbUIEHHOCTH. JIaOMPUHTHOE yIIIOTHEHHE,
0COOEHHO MO BO3JEHCTBHEM 0CaJKOB, HE CIIOCOOHO 3aIlUTHTh TTOJIUINITHUK OT
MONaJadus MblIK U BBIMBIBAHUIO CMa3KH, T.€. UMEEM [1eJI0 HEJOCTATKOM KOHCTPYKLIUH.

2. Tlepexoc — npobnema, KOTopast eCTh MPaKTHYECKU BO BCeX «OIOKETHBIX)
poauKax, HO He Bce o Hel 3HaroT. [ Ipu nprodpeTeHnu KOHBEHEepHbIH POSHMKOB Cllyk0a
CHa0KeHMst NIPEANPUATUS 3aKyAET 110 MPUHLMIY «IoAeuleBney. Ho ecTb ouu
Hptoanc. KoHCTpyKLHs KOHBEHEPHBIX POJIMKOB, OCOOEHHO C ILITaMIIOBaHHbIM
KOpITyCOM, B IPUHLMIIE HE 00ECIeYnBaeT COOCHOCTh. [laXke npoTouka TpyObl (UTO, Kak
NpaBUIIO, HE JeNaeTcs) He obecneynBaeT 3TOro BaXKHOro yciaoBus. OcoOeHHO Koraa B
KayecTBe Kopllyca UCToJb3yeTcs woBHas Tpyda. lony4daercs nepexoc, neperpes
TOAIIUITHMKA ¥ ero 3akJIuHUBaHKe. K cioBy ckazare, ecTh elé 0JHO 320y XKIAeHHE. A
MMEHHO: yeM 00Jibliie TOANTUITHIK — TeM J0NbIle padoTaeT poiuk. Ho Benb geno He B
pasmepe MOJIILUITHIKA, & B ero 3a30pax. Uem Oonplle MOAIUIIHUK, TeM OOJIbLIE 3a30Pbl
¥ TEM JIyUlle MOJUIMITHUK BbIISPIKUBAET MIEPEKOCHl 1 HECOOCHOCTh, KOTOPLIE 3aJ10MKEHBI
KOHCTPYKIIMOHHO. Benp naxe y 205 noaumMnEruKa rpy30nobEMHOCTD B Pasbl
NpeBbINIACT Harpy3Ky Ha KOHBEHEpHbI ponuk npu pabote KoHBelepa.

M3Hoc¢ KopIyca pojiKa — MpUYrHa NOJIOMKH €CTECTBEHHAsI, KaK eCTeCTBEHHAs
cMepTh opranusma ot crapocti. Ho omsiTh-Taku ecTh HproaHchl. Kopryc KOHBEHEpHOTO
posTKa WK «60UKay COCTABILIIOT CAaMYIO CYHIECTBEHHYIO YacTh ce0eCTOMMOCTH

ponuka.

3.3 Ucmsitanue ponukos EU-Roller na xonseriepe

Ponuxu YCTAHOBJICHbBI HA CaMOM BBICOKO HAarpy>X€HHOM y4acCTKE KOHBEHEDPA -

neperuGe. OcHOBHAs Npo6iIemMa 3TOro KOHBeHepa — BLICOKHH YpOBEHD 3abUICHHOCTH

Jauem
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M, KaK CJIe[ICTBHE, 3aKIMHUBAHKE MO/LIWITHUKOBBIX Y37I0B POJUKOB, MPOTHPaHHE OOYKH
POJIMKa, BEPOSATHOCTH MOPBIBA JIEHTH! M OCTAHOBKANUHUHU. B cpenHem, cpok
CIYy’)KOBIPONUKOB HE TIPEBBIIIAT 3 MecsIa.

Bcee ponnku padotanu. Hu oJiMH posiMK 32 BpEeMsISKCIUTyaTallMi HE BBILLET U3
CTPOS U MPOSIBUJ ce0st KaK HANEKHBIA NpoayKT. Jlaxe B yCTOBUSX MOBBINIEHHOH
3albUIEHHOCTY KOHBelepHble posnku EU - Roller nponomxanu ¢oro padory. Kakoro-
MO0 3HAUUTENHLHOIO H3HOCA BhISIBIEHO He ObLI0. YUUTHIBAS YTO TONLIMHA CTEHKH
Ooukn 14MM m3HOC B 1-2 MM 3a GoJlee ueM NoJroja OTAMYHBINA Pe3yILTaT, 0CODEHHO B
YCIOBUSAXHANNYUA a0pa3uBHOro Marepuana. [ IpruémM BHAUMBIA H3HOC HMEETCS AaJIeKO

HE Ha BCCX pOJIMKaX.

3.40npenenenHye napameTpoB POJUKOB U POIUKOOTIOP

[Ilar poJMKOBBIX OMOP BBEIOMpPAEM MOCTOSIHHBIM JJisl HUKHEH (XO0JIOCTOH) BETBH
KoHBelepa. [lpy M3BECTHOU LIMpPUHE JEHTHl U HACHIMHOW MJIOTHOCTH NpUHUMaeM | p=
3000 mm, 4yTOOBI Ha JUIMHE TPACChl KOHBEHepa POJIMKKU Pacnoflaralich Ha OJMHAKOBOM
paccTositHUM. I  BepxHeW BETBM KOHBeWepa LIar pacCTaHOBKU — POJIMKOOIIOP
NPUHUMAEM MEPEMEHHBIM:

— 1151 aMOPTU3UPYIOLIEN POIIUKOOIIOPHI

I = d + (100 +200) 0 (26)
I =133+ (100 +200) = 300 M.

— ist BepxHeH xenodyaTod poJUMKOOTIOpL!

[ =1300mm.

— JJIsl pOJIMKOOIIOP BBIIIYKIIOIO PaJIuajibHOTO ydacTKa

170,51 =0,5-1300 = 650mm.

[Tpunumaem:

/ ,],) = 50001 £ 650000,

Paguyc BBINYKJIOTO y4acTKa:

R >12-B =12000mm;

BbHIIT —

=130001nm 2> 1200000,

RBbII]

AUCH
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BETBU

JluaMeTp pOJIMKOB OIMOp NMPUHHUMAEM OJWHAKOBBIA IJI XOJIOCTOH M TPYXKEHOH

Dp=133 MM.
Macch! Bpawarolmuxcs yacteld posiukoorop:

— AJIs1 BEpXHe# »keno04yaToil ponuKoonopsbl

m* =[4+B(B-0,4)]-D2-10 ;
rue:
A, b - amnupuyeckue Kod3PpPULHUEHTHI;

Jns ponukos cpengrero tunaA=10, b=10.
m* =[10+10-(1-0,4)]-1332-10 " ;
m,’ =28,3ke.

— JU151 HWKHEN pONUKOONOpPHI

m, =[6+14-(B=0,4)]- D210 =[6+14-(1-0,4)]-133" 10 ;

m), =25,5ke.

3.50npenenesue pacnpeaesieHHbIX Mace

PaCHpeﬂeHGHHBIC MacCcChbI:

— TPaHCIIOPTUPYEMOTO Ipy3a:

0 190
3,6-v 3,6-0,8

q= =65,97ke/ M,

— BpAUIAIOIIMXCS YaCTEH ONOP BEPXHEH BETBU:

_ﬂ_28,3

=21,77xe/ m,
l, 1,3

qr

— BpallatomXCs yacTel Ornop HKHEH BETBMU:

;om'y 25,5

q, 7 =8,5ke/ M.
I)

TonuHy NeHTHI OnpeenseM 1o GopmyIle:

8ﬂ:in 6n_|—61 + 627

(27)

(28)
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rae:
- TonuMHa pabodeit 00KIaaKY,
8,- TonLMHa Hepaboyel oOKIanky,
&, = 4,5 MmmMa 6, = 3,5 MM JIEHT TUNA 2 (paccHMTaHbl Ha CpefHue yCIoBuA
paGoThI, HMEIOT PE3MHOBBIE OOKIAMKH ¢ pabouel n Hepaboueh CTOPOHDI),
§.,=1,1 MM - TONIMHA TKAHEBOH NPOKJIAIKHY,
1,=5 - 9UCJI0 NPOKIIAJIOK.
CrnenoBaTenbHO:
8,=51,1+4,5+ 3,5=13,5mMm.
Orcioaa onpejenseM Maccy 1 M neHThl 110 GopMmyJe:
qo=(1...1,15)-10 B3, (29)
IMpuHumaem cpeaHee 3Ha4eHHe:!
q=1,13-10 *B-8,=1,13-10"-1000:13,5 =153 kr/m,
rae:

(1..1,1)-10° KI/M° — CpeIHssA IIOTHOCT PE3HHOTKAHEBOM JIEHTB!.

3.6 Pacyer HATS)KHOM CTaHL MU

KoHcTpyKU#st HATSDKHOTO yCTPOMCTRA:

HatsoxHble ycTpoWcTBa chayXaT I CO3JaHHs YW MOJAACpPIKaHWS B 3a[JaHHBIX
npefesax HaTsOHKEHMsT JIGHTbl B ONPENENeHHBIX TOYKax KOHBehepa, a Takke
KOMIIEHCAIUY YIJIMHEHUH MpHU BLITSDKKE HOBOW JIEHTBI WM BO BPEMS MePEXOJHBIX
NPOLECCOB.

OCHOBHBIM 3JIEMEHTOM HAaTSDKHOTO YCTPOMCTBa sIBIsieTCs HATsLKHOW OapabaH,
MepeMelalouics Ha HaTSHKHON TEeNeXXKe WM B CIEUMaNbHbIX HaNpaBIgOLINX
HETOABHIKHON paMmbl.

K J10CTOMHCTBAM aBTOMAaTHYECKHX HATSAKHBIX YCTPOMCTBO clefyeT OTHEeCTH
OCYLIECTBIIIEMbIH UMK PALMOHANBHBIN PEXKUM HATSKEHUS! JIEHTbl X aBTOMATHMYECKYIO

KOMIICHCAUH IO pr}/FOﬁ U OCTATOYHOM BBITSXKKH. HG,HOCT&TK&MI/I ABJAKOTCS CIIOXHOCTD

aucem
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M OojbliKe  pa3Mephl  KOHCTPYKLHH, YYBCTBUTEIBHOCTL K  3arps3HeHHIO,
HEOOXOAUMOCTh JOTIOJHHUTEILHOrO BCTIOMOTaTeI5HOTO MPUBO/IA.

ABTOMAaTHUYECKHE HATSHKHbIE YCTPOUCTBA MOAPA3AEIISIOT:

a) MO MPUHUUITY AEHCTBHS — Ha yCTPOHCTBA HENPEPhIBHOI'O M NEPHOIMUECKOro
JNEUCTBUS,

0) Mo 4uciy yIpaBisieMbIX MapaMeTpoB — Ha YCTPOHCTBA C yIpaBieHHEM IO
OJHOMY, IIBYM M TpeM MapaMeTpaM, K KOTOPBIM OTHOCATCS HATSKEHWUS Spe U Sce,

TATOBOC YCUJIHE W(), CKOPOCTh ABUXXCHMA JICHTHI VU AYyra CKOJBLXKEHKs Ha IIPHBOAHOM

6 bl N 1 SE&"-
apabaHe (KOMIIEKCHBINA napaMeTp), papHas o, = —In L_f—‘_‘);

I 5

B) MO TUMNY IPUBOJA — HA YCTPOMCTBA 3MEKTPUUECKUE W THAPABIMYECKHE
(0OBIYHO HATSHKHBIC YCTPOMCTBA OCHAILAIOTCS UHAUBUAYAIbHBIM IIPHBOJIOM);

r) B 3aBUCUMOCTH OT 3aKOHA M3MEHEHHs PeryjupyeMoy HaTshKeHUs cOeraroiuei
BETBM JIEHTBl — Ha CTa0UIM3HMpYIolMe, cieasiime W KkomOuHuposaussie. K
CTaOUNU3MPYIOLMMOTHOCSTCST  yeTpoiicTBa, — ofecneunBaiolide — [MOCTOAHHOE  (C
OTIpe/IeNIeHHON TIOTPEIHOCTBIO) HaTshKeHe cOerarorei BETBU JICHTbl HE3aBUCHMO OT
W3MeHeHUs Harpy3KH KOHBeHepa, yCIOoBUM CLENIEH s JISHThI C MPUBOAHBIM OapabaHom
W Ipyrux napamertpos. [lis oGecredeHHs mycka Kouseliepa 6e3 OyKcoBaHUs JIEHThI N0
Gapabany cTabunu3Kpyollee yCTPOHCTBO MOJDKHO obecrneyuBaTh B OTOM pexuMe
yaTsHKeHne coeraromieit Betsu B 1,3-1,5 pasa Gonblue, yeM HEOOXOAMMO B TIEPHOA
YCTAHOBUBIIErOCs [BIDKEHMs KoHBedepa. Ecnu 3amanHHOe 3HAYCHHE HATHKEHHA
S;U3MEHSI€TCs B COOTBETCTBMM C CHUTHAJIOM JATYMKa HATKCHMA Haberamoumen BeTBH
WK TATOBOTO YCUIIMSI, CHCTEMA PEryJUpOBAHUSA ABJISCTCS crefsuiel v M3MEHseT
HATSDKEHHE S3TIPOMOPHUMOHANBbHO Syt Wy, MOAAepXKHBas, HalpUMep, MOCTOAHHBIM
OTHOLIEHHE Syi6/Scs-

K KOMOMHMPOBAHHBIM OTHOCSTCS ABTOMATHYCCKHUE HATHKHBIC yCcTpoHCTBa
(AHY), xortopele TIpH TIIyCKe KOHBeHepa MEHCTBYIOT Kak cieisliue, a B TICPUOA

YCTAHOBHBLIETOCS ABHIKEHHS — KaK CTAGUIM3HPYIONIME YCTPOACTRA, HIN HA0OOPOT.

S ———————
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Cxema crabunusupyromero AHY mnepuoandeckoro AeHMCTBHUS TPUMEHSIOT,
HarpuMep, Ha MOLIHBIX KOoHBelepax ChI3paHCcKOro 3aBoja TSHIKETOT0 MAIMHOCTPOEHHUS
v 3a pyoexcom. TlapameTpom ynpasiieHUs sIBISETCS HATSHKEHUE Scg.

B TunakHbIx MOA3EMHBIX KOHBeHepax B 3aBUCUMOCTU OT MeCTa YCTaHOBKH
KOHBEHepa, TUHA JIEeHTbl, MOLIHOCTH TNpuBOAa (AJMMHBI KOHBeHepa) TMpPUMEHSIOT
pa3juyHble THUNbLI HAaTSDKHBIX YCTPOHCTB: HEaBTOMATMYECKHE — Ha YKIOHHBIX
xonperepax 1JITOOK; 1J1120, 2JIV120 (mociemHue OCHALHEHBI pPEe3nHOTPOCOBOH
JIEHTON), M aBTOMaTHuecKue (CTaOMIM3UPYIOLIHe) YCTPOHCTBa, HanpuMep, B
xoHseuepax moaened 1JI80, 2JI80, 1J1100, 2J1100, 1JIb100, ocHawleHHbIX IaBHbIM
00pPa3oM CHHTETUYECKON JIEHTOH, XapaKkTepH3yoeHcs O0MBIION BeITSKKOH (3-3,5%).

B noaycraunonapusix xonBedepax [J180, 1JIT80, xox HaTs)HOro ycTpoiicTBa
KOTOPBIX COCTaBNIsIeT/ M W U3MEHEHME HATSDKEHHUs Sg Mpu padodeidl W X0Ja0CcToH
Harpyskax kxoneOsiercs B HeOonsinux mpenpenax (500-732 H), npumenero AHY,
PACTIONOXKEHHOE  HEINOCPENCTBEHHO 32 TPUBOAOM W MpeAHA3HAUEHHOE U
ABTOMATHUYECKOrO0 HATSDHKEHMS JICHTHl W TOANEPKAHUS €ro B 3aJaHHbIX Npenenax B
nepuoj Mmycka ¥ BO BpeMsl HOpMaJIbHOW paboThl KOHBeHepa, T. e. 0e3 ydera pexuma
palboThl KOoHBeHepa. HaTskHas cexlusi COCTOUT U3 ABYX 0apaOaHOB: OJUH 3aKperieH
HENMOABWKHO, a APYrod TepeMellaeTcsl MO TENeXKe IO HanpaBsiOLKM CEKUHUU.
COeratowas ¢ npuBogHoro Gapabana HWKHSS BETBb JIGHThl OXBaThiBaeT OapabaHbI
HATSHDKHOIO YCTPOMCTBA 0 S-00pa3Hoi cxeMme. B pesynbrare nepemMeiieHust TeNeKK ¢
OapabaHOM OCYIIECTBISCTCS HATAXKEHUE JEeHTHl. Pene maBneHus ¢ ruJpojaTiikoM B
Uenu  yrpaBieHHs  SNIEKTPONPUBOLA  AaBTOMATHYECKOH — nebenxd, — BKIIOYANOT
3IIEKTPOBUIATEb, KOTJIa HATSKEHHE B JIEHTE CTAHOBUTCS MEHBIIE MUHHUMAJIBHOIO,
BBIKJIIOYAIOT  3JEKTPOJBUraTeib  JeOeiKM  TNpu  HATHKEHWH,  JAOCTUIarolUEM
MAKCUMAJIPHOTO 3HAYEHHMS, TIOJJEepP)KUBas TaKAM 00pa3zoM OJU3KOe K MOCTOSHHOMY
HATSDKEHHWE JICHTHI.

HegoctaTkaMyd aBTOMATHUECKHX HATSDKHBIX JIEOENOK ¢ TUApaBIMUECKUMHU
NATUMKAMH HATSDKEHHS SBISIOTCS BBICOKAs MHEPLMOHHOCTH WX JCHCTBUS W HHU3Kas
TOUHOCTb paboThl. CHCTeMa Mano YyBCTBUTEIBHA K OBICTPBIM M3MEHEHUAM HArpy3KH

nenthl. [1osTOMY B KOHBeilepax C CHHTETHYECKOil JieHTOH Oombluod amuer (2J180,

Aqucm
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37180, 1JI100) mnpumensitor ciegymue AHY ¢ ypaBHMTEBHBIM MeXaHH3MOM
kouctpykuun JJOHI'MIIPOVYI'JIEMAIlla.

PaboTta ycrpoiicTBa, OCHOBAaHHAS HA CPaBHEHHUM YCHIIMU S, guS., 3aKII04aETCs B
CIIEAYIOIEM: C ITOMOLLBIO J1e0eNIKUIIPOU3BOAUTCS TIPEABAPUTENILHOE HATSIKEHUE JIGHTHI.
[lpu 3anycke wnM 3arpyske KOHBelepa HaTsDKeHHE S,gyBeIMUMBAETCS, TMPUHITOE
OTHOWIEHHUE S,5/ScsHapylIaeTcs, B pe3yJbTaTe MOABUIXKHAS KApeTKa C OTKIOHSIOLIUM
OapabaHOM JBHIKETCSI B CTOPOHY MpUBOAHOrO OapabaHa, yBiekast 3a codoil kaHaT, M
BpallaeT ¢ ero rmnomMouipto OapabaH  dvepe3 3yOuaTyro nepefady W 0OapabaH
YyPaBHUTENBHOrO MexaHu3Ma. Bpamenue 6apabaHoB NpOUCXOAUT 0 TEX MOp, MOKa He
yCTaHaBIMBAETCsl MPUHATOE 3HAYEHHE OTHOWEHHUs S,s/Se. [Ipn pasrpyske KoHBeiepa
WK TIPU YMEHbUIEHUU 3arpy3Ku 0apabaHbl YPaBHUTEIBHOIO MEXaHH3Ma BpallaloTCs B
oOpaTHYIO CTOpPOHY. HarspkeHue NeHThl NPOUCXOJUT BCIEJACTBHME pasHHLBL XOA0B
MOJBMXKHON KapeTKH C OTKJIOHSIOLIMUM OapabaHOM M HATSKHOWM KapETKH ¢ HATAXKHbLIM
OapabaHoM, MpuyeM XOJ HaTSHKHOro GapabaHa OoJble Xo4a OTKIOHsoLEro bapabana
B I, pas3.

JHonycrumas norpemiHocte AHY B ycTaHOBHBIIEMCS peXHMe KOHBeWepa B
OCHOBHOM 3aBHCHT OT TATOBOTO (paxtopa ¥ TpesiesloB 3araca TSITOBOM CNOCOOHOCTH
NpyBOJa KOHBeliepa; /i IAXTHLIX KOHBEHEPOB OHA MOXKET OBbITh NPUHATA: He Oojee
3,5% npu aByxOapabGaHHOM TMpPHUBOJE C JKECTKOH KHHEMATHYECKOW CBA3BIO MEXAY
bapabanamu, 6% — npu oxHoOapabanHoM Tnpusone u 10% npu asyxGapabaHHOM
npusoze ¢ quddepeHranioM K pasaenbHOM PUBOJIE Kaxa0ro 6apadana.

PacyeT napaMeTpoB HATSDKHOTO yCTPOUCTBA

Pacuer HaTSHKHOIO YCTpPOMCTBa 3aKJKOYAETCs B ONpPENeSeHHM €ro xoja B
CTATUUECKOM (yCTAHOBHBLIEMCS)) M JTUHAMUYECKOM (TEPEXOAHOM) PEKMMAX, a TaKKe
HEOOXOAUMOrO HATSOKEHHMsS Ha HeM, OOECIeuMBaoIiero HOpMaibHyl —paboTy
KOHBeWepa.

Onpenenenue X0Aa HaTSHKHOTO YCTPOHCTBA!

B npakTHKe NpOEKTHPOBAHMS HATHKHBIX YCTPOWUCTB I [PEABAPUTENLHBIX
pacyeToB  NPUHMMAIOT  CJEAyIOIMe  OPUEHTUPOBOYHBIE — pEKOMEHIauud MO

KOHCTPYKTHBHOMY XOJy (HE3aBUCHMO OT TUIA HATSHKHOTO yctpoiicTsa). CHUTAOT, YTO

aucm
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NOJHBIM  XO4 HATSHKHOTO YCTPOMCTBA CKJIANBIBAETCS W3 CYMMbl JBYX YYaCTKOB:

pabouero Al, . u MOHTaXHOTO Al !

[:.5‘

L, = O, , + AL (30)
PaGouuii xon HaTSHKHOrO yCTpO#CTBa (M) ONpeneNseTcst TUTIOM JIEHTHI U IJTHHOM

KOoHBelepa L:

A, =K. 31)

Al,, =0,02-300 = b,

roe Ky - KkooOUUHEHT yIJIMHEeHHs JIeHTbl npu pabouedl Harpyske (mpu
UCIONIL30BAHUN PE3MHOTKAHEBOM JIEHTBl U JuiuHE KoHBekdepa a0 300M npuHHMaeM
K. =0,02).

JnuHa MOHTA@XHOIO XOJa HaTSHKHOTO ycTpodcTBa (M), HeoOXomumas s
obecriedeH sl BOBMOKHOCTH ee OcJialsIeHMs NMPH CTBIKOBKE M PEMOHTHLIX paboTax Ha
MPUBOJE, 3ABHCHUT OT KOHCTPYKLHH CTHIKOBOI'O COEIMHEHHS JEeHTbl U MOXKET ObITh
OpPHEHTHPOBOYHO OIlpeseseHa 1o popmyJe:

Al = (L. 2)B, (32)
Al =(1..2)08=08..1,6mMm,

[Mpunnmaem Al . = 1M

Toraa MOJHBIM XOA HATSXKHOTO YCTPOUCTBA PABEH:

Al, =6+ 1="7Tm

[lpu HaBecke HOBOH JieHTbI M OOKaTKe KOHBEHepa B JICHTe Ppa3BHUBANOTCA
HeoOpaTHMble MPOLECCHl, CBS3aHHBIE C €€ PEeOJOTHYEeCKHMHU CBOWCTBaMK (mpouecc
BBITSKKH). DTO IPUBOAMT K 3HAYUTEIHHOMY XOJly HATSIKHOIO YCTPOHCTBA B MEPBBIC
HECKOJIbKO CYTOK, 3aTeM STOT TIPOLECC NPEKPAallaeTcsi, W JEHTY MePECThIKOBBIBAIOT,
BbIOMpAsl 3TOT XOA.

Onpejenenne He0OXOAUMOr0 HATXKHOTO YCHIIHA:

HaTs’kHOE  YCTPOMCTBO  LIeJICCOOOPAa3sHO — yCTaHaBiIMBaTh Ha  ydacTke ¢
MUHUMAaJIbHBIM HATSODKEHWEM JIEHTBbI, T. €. HENOCPEACTBEHHO Mocae MPUBOAHOIO

GapaGaHa WM Ha KOHLEBOM IOBOPOTHOM OGapabaHe TMepejl BbIXOAOM JICHTRL Ha

IPY30BYIO BETBb.

aucm
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Hatsoxroe yeunue (H), HeoOXoaqumMoe it IepeMellieH|sl HaTsSHDKHOTO yCTPpOHCTBa
¢ 6bapabanom, onpenaensieM o hopmye:
B, =S, +5+T, (33)
P.=1177 + 4084 + 2940 = 8201H,
rneS,, S,- HaTsHKkeHue Haberarolllel Ha HaTsHKHOW OapabaH U cOeraronie ¢ Hero
BETBEH JICHTDHI;

T - ycunue nepeMeleHus TENEXKKH HATsHKHOTO yeTpoiicTea( T=2940H).

Aucm

15100.62.2016.740.00.00. I13 BKP 33




Ornpenenenue ycunys B KaHaTe ¥ BbIOOp KaHaTa:
Ycunue B kaHaTe HATsDKHOM JieOeAKH (YUCIEHHO paBHOE MAacce HATSIKHOTO

rpy3a) TCHICIKECHHOI'O I'PY30BOIr0 HATAXKHOTO yCTpOﬁCTBa OTIpEACIIsIEM 10 (popMyne:

Gar =2, (34)
Ty = ﬂ = 2135H
L0964
rne n - obwwuit KII[A mnonucnmacta M 00BOAHBIX OJNOKOB; 1- KpPaTHOCTH
nonucnacta(i=4).
Beibepem  kanat M0  pa3pblBHOMY  ycujuto, cornacHo [lpasuiam
I'OCroprexnanzopa.
PazpeiBHOE ycumue:
S, = S5, n, H, (35)

rae 1, = 5 - Ko QHUIMEHT 3araca MpoUHOCTH KaHaTa;
S, - MakcuMaJTbHOE YCUide B KaHare, H;
Sy = 2135«5 =10675 H.
Bribupaem kaHaT nBodHON cBuBku Tuna JIK-P, konctpykmmn 6x19 (1+6+6/6) + |
o.c. (TOCT 2688-80) nuametpoM d, = 9,9 MM, ¢ miIoIWAABIO0 CeUEHUsI BCEX MPOBOJIOK

F. = 36,66 MM u ¢ paspeiBHBIM yeunuem S, = 48850 H.

Juem
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AMEPOTIPUSTHS TI0 OXPAHE TPVJA, OXPAHA OKPYXAIOIIEN
CPE/Ibl U TTOXKAPOBE3OITACTHOCTH

4.1 Llenu u 3anauy NpoU3BOACTBEHHON O€30MacHOCTH

besonacHoCTb NPOU3BOACTBEHHBIX MIPOLIECCOB ONPEIENAeTCs B NEPBYIO OYepe/b
0€30MacHOCTBIO PON3BOACTBEHHOTO 000PY IOBAHUSI.

OCHOBHBIMH TpeOOBaHUAMH 0E30MaCHOCTH K TEXHOJOTMYECKUM MpoLeccaM
ABJIFETCSl YCTPaHEHHE HENOCPEJCTBEHHOIO KOHTaKTa paboTaromIMX € UCXOAHBIMU
MaTepuallaMy, 3aroTOBKamH, noijlydabprukaTtamMu, rOTOBOU MPOAYKIMEH M OTXOJaMU
MPOM3BOJCTBA, OKA3BIBAIOILINMH BPEIHOE BO3ACHCTRHE.

YPOBHU ONACHbBIX W BPEIHBIX MPOU3BOJICTBEHHBIX (HAKTOPOB HA PabOUYMX MecTax
IOJKHBI COOTBETCTBOBATh TpeOOBaHMSM cTaHAapToB OezomacHocTu. Paboune mecra
JOJDKHBI UIMETh YPOBHU U ITOKA3aTeNH OCBEILEHHOCTH, YCTAHOBIICHHbIE IeHCTBYOLLIUMH
CTPOMTENILHBIMH HOPMAaMH U MIPABHIJIAMH.

PaccrostHue Mex a1y eAUHULAMKE 000PYROBaHHMS, a TAK)Ke MEXIy 000pyA0BaHHEM
M CTEHaMH TPOU3BOJICTBEHHBIX 3JaHUH, COOPYXEHUH U IOMEIIEHUH JO/DKHO
COOTBETCTBOBATHL  TpPEOOBAHHUSIM  [EHCTBYIOIMX  HOPM  TEXHOJIOTMUYECKOro
IPOEKTUPOBAHHUS.

Jluna, 1omnyckaeMble K yYacTHIO B IIPOU3BOACTBEHHOM MPOLECCE, NOIKHbI HMETH
npo(eCcCUOHANBHYEO  TIOATOTOBKY (B TOM uHclIe MO OE30MacHOCTH  TPyAa),
COOTBETCTBYIOLLYIO XapakTepy padoT.

OGyuenve padoTaroiux 0e30aCHOCTH TpyJa MPOBOIAT HA BCEX MPEANpUATHAX
¥ B OpraHu3alsX He3aBUCHUMO OT XapaKTepa U CTeNEeHH OTIaCHOCTH MTPOM3BOJICTBA.

BajkHbIM MeporpusTHeM 110 obecledeHHI0 0e30MacHOCTH TEXHOJOTHYeCKHX
MPOLIECCOB SIBNAETCS MPOBEACHHE TIPOPUIAKTUYECKIX UCIIBITAHUET KaK IIPU MEPBUIHOM
OCBHIETEILCTBOBAHUH IPOU3BOJICTBEHHOTO 00OPYIOBAHUS U CPEICTB 3alUMTE], TaK U B
[poLecce MX OJKCIUIyaTallid C LENbIO BBIABJEHMS WX COOTBETCTBUA TPEOOBAHUSM
GezonmacHocTr (110 NMPOYHOCTH, HAIEKHOCTH, a JUIS CPENCTB 3alIMThl - [0 3alMTHEIM

CBO¥CTBaM).

JAUcChHt
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Meponpustusi 1o o0OecHeueHuro J0XXapoOe30MacHOCTH NPOU3BOACTBEHHbBIX
npoueccos onpenenersl 'OCT 12.1.004-91, no B3pwiBoonacHocty - ['OCT 12.1.010-
76.

4.2 TpeboBaHust 0€30TACHOCTH

Kongeiep nomxen coorseTcTBoBaTh TpedoBanusiM I1b 14-586-03, TOCT 26582
, TOCT 12.2.124 u yxa3aHHBIM HUXE TPEOOBAHUSIM,
YpOBHM 3BYKOBOIO [IaBJIEHUs M YPOBHH 3BYKa B OKTaBHBIX [1OJIOCAX 4aCTOT He

JOJDKHBI IPEBBILLATE 3HAYCHUM, yKa3aHHbBIX B Tabnuie 14.

Tabnuua 14— YpoBHU 3BYKOBOrO JaBJEHWsI M YPOBHM 3BYKa B OKTABHBIX MMONIOCAX

qJacToT

Y poBHHU 3BYKOBOTO JiaBlieHus, (b, B OKTaBHBIX OJIOCAX coj VpoBHU 3ByKa,

CPEAHCTCOMETPHNICCKHMU HaCTOTAMH B [ nba

63 | 125 | 250 | 500 | 1000 @ 2000 @ 4000 8000
94 | 87 81 78 75 73 71 69 80

[Ipy aTOM ypOBHM 3BYyKa M 3BYKOBOI'O AaBJIEHUsS Ha paboO4vMX MecTax KOHBerepa
He JAOJDKHBI MPEeBBIINATh 3HAYEHHH, AOITYCKaeMbIX

I'OCT 12.1.003 u CH 2.2.4/2.1.8.562-96.

JloryctiMble 3HAYEHUST BUOPOCKOPOCTH Ha MOCTOSHHBIX pabdodyux MecTax U
MPOU3BOACTBEHHBIX MMOMELIEHUSAX HE HO/DKHBI IPEBBLIATH 3HAYEHMH, yKa3aHHbIX B

'OCT 12.1.012, CH 2.2.4/2.1.8.566-96 u B Tabnuue 15.

aucm
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Tabnuua 15— [lomycTumble 3HaYeHUs BUOPOCKOPOCTH Ha MOCTOSIHHBIX pabodux MecTax

U MPOKU3BOACTBEHHBIX TOMEUICHUAX

CpennereoMerprueckue |

2 4 6 16 | 31,5 63
4aCTOThI OKTABHbLIX 110J10¢, 't

JlonycTuMble 3HAYEHHUS
108 99 93 92 92 92

BrOpockopoctH, 1b

DnekTpooOopyI0BaHHE M 3NeKTpoarnnapatypa AOJKHbBI OTBeYaTh YCIOBUSM
padoTel B nomeuleHuu knacca B-ITA o ITYD, no crenenu 3aiuThl 000J0YKH AOJIKHO
ObITh He Huxe IP 54 mo 'OCT 14254, no cnocody 3aliuThl YeNOBEKa OT MOPaKEHHs
3JIEKTPUUECKUM TOKOM - knace 1 mo I'OCT 12.2.007.0.

ABapuiiHOE OTKJIOYEHHE TpUBOJA TIpu 0OpbiBe M cOeraHuu  JIEHTbI
o0ecrnedmnBaeTcsi COOTBETCTBYIOIIMM JaTYMKOM, BXOJSIIMM B KOMIUIEKT MNOCTaBKH
KOHBelepa.

JyeKTpoOe30nacHOCTh Mpu padoTe KoHBeHepa No/pkHa ObITh oOecriedeHa ero
KOHCTPYKUMEHN, pelyCMaTPpUBAIOIIEN YCTPOHCTBO 3alUTHOIO 3a3eMJIEHUs! Kopryca U
MeTaNINnYeCKuX JeTalei, KOTOpbIe MOTYT OKa3aThCs MO HANPSHKEHUEM.

3a3eMIAIOIMA  32KMM W 3HaK 3a3eMJIeHUs  JOJDKHBI  COOTBETCTBOBATH
tpebosanusm ['OCT 21130.

ToxonoaBOASAIIMI CHUIIOBOM Kabensb NOHKEH UMETh YeTBEPTYIO (HYJIEBYIO) JKHUITY.
Bee xmapl xabens AOMKHBI OBITH HaJeKHO TNOAKIIOYEHB! K CETH U XOPOLIO
U30JIMPOBAHBI.

[lpenensHO JOMyCTAMAsl KOHLEHTpALWs IBUIM B BO3AyXe pabouedl 30HbI
KOHBelepa He AOJDKHA NpeBplarh 4 Mr/m®> B cootBercTBuM ¢ TOCT 12.1.005 u I'H
2.2.5.1313-03.

Ha nmyckosoii cTanumu kHonka “CTom” 10JKHa OBITh KPAaCHOTO LiBETa, a KHOMKa
“I'lyck” — uepHoOro.

B nensx 6e30MacHOCTH, yI0OCTBA MOHT@Xa M PEMOHTA TSKETbIX COOPOUHBIX
eNMHULL IOJDKHBI OBITH TMPELYCMOTPEHBl MeCTa HX CTPOTOBKM M ODO3HAUEHBI B

cootetcTBuK ¢ ['OCT 14192.
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Bece Bpawarommecss 4acTH  KOHBeHepa JIOJPKHBI  HMMETh OrpaXKICHHsS B
coorBetcTBrK ¢ [ OCT 12.2.062.
HenpepplBHOCT,  1lemd  3alIuThl  JOJDKHA  oOecnedyuBaThCsl  HAJEIKHbIM

COCAMHEHUEM C MOMOLUBIO 3AIIUTHBIX TIPOBOTHHUKOB.

4.3 TloxxapHas 0€301acHOCTD

[TorxapHas 6e30macHOCTH 3NEKTPOOOOPYNOBAHMSI, INEKTPOYCTAHOBOK, a TAKKe
3JlaHHH M COOpPYXKeHHH, B KOTOPBIX OHHU pa3MeIlleHbl, AO/OKHA YIAOBIETBOPATEH
TpeOOBaHUsIM  JCHCTBYIOIUX THUIOBBIX TMPaBUI IMOXApHOH ©0e30MacHOCTH IS
NPOMBILLTEHHBIX Npeanpusituii.Ha ux ocHoBe pazpabaThiBaroTCs OTpacieBble MpaBuia,
KOTOPBIE YUHUTHIBAIOT OCOOEHHOCTH TIOKapHOH OMNAcHOCTH OTAENbHBIX NMPOU3BOACTB. B
coorBercTBurM co CHullom 23-05-95 nomenieHue OTHOCUTCS K kateropud [ -
NPOM3BOJICTBA, B KOTOPBLIX HCHOJB3YIOTCS HETOplodMe BelllecTBA M Marepuasbl B
TopsiYeM COCTOSIHHH, a TaK)Xe TBEpJbIe BEIECTBa, KOTOPbIE CHKHUIAKOTCS B KaueCTBE
tormuBa. OCHOBBI TMPOTHBOINOXKAPHOH 3alMThl npeanpustuii onpenenens: ['OCT
12.1.004-91 u T'OCT 12.1.010-76. MeponpusiTuss 1O MNOXKapHOU [POPUIaKTUKE
pasJessIoTCs HA: OPraHU3aLlMOHHbIE, TEXHUYECKHUE, PEXXUMHBIC 1 9KCTITyaTallMOHHBIE.

OpraHu3alliOHHBIE ~ MEpOIpPUATHUS  TPEelyCMaTPUBAIOT — INPAaBUIBHYIO  OKC-
MIyaTaluyio MalldH, [PaBUIBHOE COZepXKaHUe KOHCTPYKIWHM, 3JaHWi, TeppUTOPHH,
MPOTHBOMOXAPHBIM UHCTPYMEHT.

K TexXHHYECKUM MEPOTPUATHIM OTHOCHUTCA: COOJIIOJEHUE [POTUBONONKAPHBIX
MpaBHJ, HOPM TP [POEKTUPOBAHMH 3JaHUH M COOPYXEHMH, TPH YCTPOHCTBE
3JEKTPOTIPUBOIOB K 000PY10BaHMsl, OTOIIEHHS, BEHTUIIALUH, OCBELIECHHS.

B COOTBETCTBHH C 3aKOHOIATENbCTBOM, OTBETCTBEHHOCTb 3a obecreuyeHue
M0XKapHOIl 6e30MacHOCTH, MPeANPUATHS U OpraHM3allM, HECYT PYKOBOIMTEIH STHX
0OBHEKTOB.

OTBETCTBEHHOCTD 34 MOXAPHYI 0€30MaCHOCTh OTACBHBIX LEXOB, nabopatopui

H IpYTUX IPOU3BOJACTBEHHBIX YU4aCTKOB HECYT HX PYKOBOJAMTESHM, & B TO BPEMA, KOTAA
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OHM OTCYTCTBYIOT, OTBETCTBEHHOCTH MEpeKNaablBaeTcsli Ha pPabOTHUKOB, KOTOpPbIE
3aMeLIAaOT UX WK UCTIONHSIIOT UX 00s3aHHOCTH.

Ha xaxxaom npeanpustuu JOJKeH ObITh yCTAHOBIEH MPOTHBONO)KAPHBIA PEKUM.
BhInonHeHb! TPOTUBONOXKAPHbIE MEPOTIPHUSATHS, KOTOpbie Obl YUUTHIBATH OCOOCHHOCTH
POU3BO/ICTBA.

B coorBeTcTBUM ¢ mNpaBUaMH ITOXKApPHOH OE30MacHOCTH B KaxI0M LEXE€,
nabopaTOpUM, MAacTepPCKOW M JAPYTUX TMOApa3fe/ieHUsX NpeAnpusTrs, NOMKHA ObITh
pazpaboTaHa MHCTPYKIMsI O KOHKPETHBIX Mepax [OXapHoW 6e30MmacHoCT |
ITPOTUBOIIOKAPHOM PEXKUME.

Mucrpyxuus o Mepax  moxapHoH — Oe3omacHOCTH — pa3pabaThiBaeTrcs
PYKOBOAMUTEIEM TIOAPA3JEJIEHUM, COrJIACOBBIBACTCS C OpraHaMM MECTHOM MOoXapHOH
OXPaHbl U yTBEPXKAACTCSI PYKOBOAUTENEM MPENPUSITHS.

WHCTpyKILIMsT BBIBEIIMBAETCS HA BUJIHOM MECTE.

Kaxcapli pa®OTHMK JOJDKEH YETKO 3HATh M BBIIOJHSTH TpeOOBaHMsl MpPaBUII
NOKapHOM 0e30NacHOCTY U INPOTUBONOXKAPHBIM peXXuM, Ha OOBEKTe, He JOMycKaTb
JAEHCTBHS, KOTOPbIE, BIIOCAEACTBHH, MOTYT IIPUBECTH K NOXKapy WK BO3rOPaHHUIO.

JI1ua, BUHOBHBIE B HAPYLLIEHUH NEUCTBYIOLIMX NPaBUII TOXKapPHONH O€30MacHOCTH,
B 3aBHCHMOCTH OT XapakTepa HapyLIeHUH U WX MOCHENCTBHUH, HECYT OTBETCTBEHHOCTD
Ha OCHOBAHHWH JCHCTBYIOUIETO 3aKOHOAATEIBCTBA.

Bce paGoTHUKH MNpeanpusaTHst [JO/DKHBI  NPOXOAUTb  IPOTUBONOXKAPHBIN
HHCTPYKTaX (BBOAHBIH W  BTOPUYHBIN), 3aHATHS IO IOXKAPHO-TEXHUUYECKOMY
MHHUMYMY. OTH 3aHATHS MPOBOASITCS MO APOrpaMme, YTBEPKAEHHOU PYKOBOAUTEIEM
npearpusTus. 1o okoHuaHUM 00y4eHust, pabOTHUKM JOJDKHBI CIATh 3a4Y€EThI.

DNEeKTPOTEXHUYECKUH MepCoHa HOIKEH NMPOXOAUTh NEPHOANYECKUE TTPOBEPKH
3HAHUI NpaBUI M0XKApHOW 0€30MaCHOCTH OJHOBPEMEHHO C MPOBEPKOW 3HAHWK TPaBUI
0€e30MacHOCTH TPyJa IIPU IKCIITyaTaluuH 3IEKTPOYCTaHOBOK.

[To xa)kgoMy IpoHUCUIEAIIeMy Ha 00beKTe TOKAPY UM BO3rOPAHUIO NPOBOAUTCSA
paccienoBaHie KOMHUCCHEW. DTa KOMHCCHS CO3Ha&TCs PYKOBOIMTENEM NpPEANPUATHS

WM BhILIECTOsIEH opranusanueil. Pe3yipTaTsl pacciaefoBaHust O(QOPMIISIIOTCS aKTOM.
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[1pu paccienoBaHuy yCTaHABIUBAIOTCANPUYYHA 1 BUHOBHUKU BOZHUKHOBEHMS MOXKapa,
OTpPeNeNAI0OTCs] HAHECEHHbBIE YOBITKU.

[lo pesynapTaram paccrneloBaHds  pa3padaThIBAIOTCS  [POTUBONOKAPHBIE
MEPOTPHATHS, IPEINATCTBYIOUIME BOZHUKHOBEHHIO MTOJOOHBIX CIIyYaeB.

B cny4ae NpUYacTHOCTH 3JIEKTPOYCTAHOBKM K NpPUYMHAM NPOUCLIEAUMX Ha
NPEANPUATAN  [IOXKAPOB, B KOMMCCHH IO pacCleNOBaHHIO IPUHUMAIOT YydacTHe

pabotuuxu opranos ' OCOHEPI'OHA JI30OPA.

4.4 TpeboBaHus 0OXpaHbl OKpPY’KaIOIIEH Cpe bl

Ilpy  w3rotoBineHHH KOHBelepa mnomkHBI coOmoaatees CIT 2.2.2.1327-03
«I'uruennueckne  TpebOOBAaHMS K  OpraHM3anMM  TEXHOJOTMYECKHUX  [POUECCOB,
NPOU3BOACTBEHHOMY OOOPY/NOBAaHHIO KU pabouyeMy MHCTPYMEHTY », YTBEPIKACHHbIE
MumnucreperBoM 3npaBooxpanenus 26 mas 2003 roga, u tpedbosanus I'OCT 12.2.003.

[Ipou3BOACTBEHHBINA KOHTPOJIb 38 COOJFOIEHHEM CAHHTAPHbBIX [IPABMIT, OCYIIECTB-
JSIeTCs peanpusTieM cornacHo c1.32 ®enepansHoro 3akona o1 30.03.1999r. NoS2-@d3
«0 caHHTapHO-3MHAEMHOJIOTHIECKOM OJIaronoNyury HaceaeH s,

JlaGopaTopHBIH KOHTPOJb 32 CAaHUTAPHBIMM IIapaMeTpaMu NPOKU3BOACTBEHHOH U
OKpYy)Kalollel Cpeabl OCYLIECTBISETCS TNPEANPHUITHEM MU  aKKPeAMTOBaHHON
nabopatopueit B coorsercTBUU ¢ CIT 1.1.1058-01 «Oprauuzauuss ¥ npoBeieHUe
NPOU3BOACTBEHHOTO KOHTPOJIS 32 COOJIIOAEHUEM CAaHUTAPHBIX NPAaBHI U BEITIOJHEHUEM
CaHUTAPHO- TPOTHBOSNUAEMUYECKHUX (NPOGUIAKTUUECKHX) MEPOTIPUIATHI» [0 IJIaH-
rpagukam, corstacopanbiM ¢ TOTY Pocnorpebuanzopa r. MisanteeBka, [ TyHIKMHCKOM,
Ceprueso- llocanckom paiioHax MOCKOBCKOI 001acTH.

[Tpou3BoacTBO 00OPYIOBaHUS JOKHO MPOBOAUTHCA B MOMEILEHHSIX, CHAOXKEH-
HBIX TPUTOYHO-BBITsHKHOW BeHTwnsumed mo ['OCT 12.4.021, obGecneuusarouiei
YHUCTOTY BO3AYLIHOM cpenbl paboued 30HbBl, B COOTBETCTBUM C TI'MIMEHHYECKHUMHU
tpebopanusmu. CojepkaHue MapoB BPENHBIX BELIECTB B pabo4el 30He He AOKHO
NpPEeBLIIATE TIPEAEIbHO A0mycTUMble KoHuentpauuu no ['OCT 12.1.005. u T'H

2.2.5.1313-03 «Ilpenensno monyctumsble xoHuentpauuu (ITJK) Bpennpix BeliecTs B

nuem
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Bo3ayxe paboueil 30ub» 1 I'H 2.2.5.1314-03 «OpueHTHpOBOUHBIE Oe30MacHbIe YPOBHN
BozzelictBrs (ObYB) BpeaHbIX BEIIeCTB B BO3AyXe pabodel 30HbD».

K pabore ¢ obopymoBanueM JOMYCKAIOTCS JHLA, NPOILENUIME MEJULIMHCKUA
OCMOTP B COOTBETCTBUH ¢ IpukazoM Munzapas Ne§3 ot 16.08.04r.

Jluua, paGortaromiue ¢ obopynoBaHWeM, 00s3aHbl MPOXOAUTH KaK MEepBUYHBIA
MEeIOCMOTP TIpHU IpueMe Ha paboTy, TaK U MePUOAUIECKUH.

Tpeboranus moxapHo# 0GezomacHocTH AOMKHBL  coorBeTcTBOBaTH [ OCT
12.1.004.Pexomenayemble cpeacTBa HNOXKAPOTYLIEHUS: OTHETYIUUTENU YrIIeKUCIOTHbIE
WM NIeHHBle, TIecok, acbecToBOE MOJIOTHO.

Oxpana oxpyxaroiel cpelbl obecrneuMBaeTCs repMeTusauueil oOopynoBaHus,
KOMMYHHKalluH, TPaHCIIOPTHON Tapbl, cOOI0IeHHeM TpeOOBaHui 6e3011aCHOCTH

KoHTponp 3a cobirofeHneM npefenbHo JOMYCTHMbBIX BBIOPOCOB B aTMmocdepy,
nommxed ocywectsuarecss no ['OCT 17.2.3.02 u TH 2.1.6.1338-03 «ITpenensto
nonyctumele Konuentpauuu (ITJK) 3arps3Hsroniux BeleCTB B aTMOCHEPHOM BO3JyXe
HACEJIeHHBIX MECTY.

Otxonbl, oOpasyroluecs Npd MPOU3BOACTBE OOOPYAOBAHUS, OTHOCATCI K 3
KJlaccy ONAacHOCTM (YMEpPeHHO omnacHele) sl okpyxatomed cpemsl (OIIC) u
YTUIAM3UPYIOTCS B COOTBETCTBUM ¢ DenepanbHbiM 3akoHOoM P Dot 24 mrons 1998r.
Ne89-d3 «OO6 orxomax mnpousBoacTBa w noTpebmeHus» u CanlluH 2.1.7.1322-03
«l'vruenyueckue TpeOOBAHUA K Pa3MEUICHHWIO U 00E3BPEKUBAHHIO  OTXOMIOB
MPOM3BOJACTBA M MOTPEOJICHUSD) WM B MECTaX, COTJIAaCOBAHHLIX ¢ TeppuTOpHaNbHBIMU
opra"amu PocrnoTpeOuanzopa.

TexHOJOrHYeCKU Mporiece TPAHCIOPTHPOBAHUS 3€pHA M JAPYTUX CBITYYHX
MPOAYKTOB MEXaHU3UpOBaH W TpedyeT OT omneparopa TOJNBKO KOHTPOJIA 32
erocobroaerreM. st IpeAOTBPAIeHHs BHIACTICHUS TBUTH U3 MAIIMHLl KOHCTPYKIHEH
MpenyCMOTPEHBI:

- FepMeTHYHbIE YIUIOTHEHWS B MECTaX COSNMHEHHs Y3108 MeX 1y COO0H

- MecTa MOACOEJUHERUS acTMpPalliOHHON CHCTEeMbI IS yAaNeHUs 3anbUICHHOIO
BO3AyXa M3 O0OpPYIOBAaHHS M MOCIEAYIOWENH OYMCTKOHW BO3Ayxa Mepel BpIXOAOM B

aTMocdepy.
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PaboTa Ha malunHe 6e3 acnupaury 3anpeujaeTes.

CTouHbIE BOJbI B [IPpOUCCCE ITPOU3BOJACTBA HE o6pa3yr0TC$1.

4.5 Hapsn-ponyck

Hapsin-nonyck — 3aganue Ha 06e30MacHoe MPOU3BOACTBO padoThi, 0OGOPMIEHHOE
Ha CrelMaibHOM OJlaHKe YCTAHOBJIEHHOW (hOPMBI M OTIPEestollIee CONEPIKaHUE, MECTO
paboThl, Bpemsi e¢ Hayajla M OKOHYaHMs, ycjioBus €& 0e30MacHoro BbINOJHEHUS,
HeOOXOAMMbIE Mepbl 0e30MacHOCTH (B TOM YHCIE IO DPaJUallMOHHOH, MOKapHOH
0€e30MacHOCTH M Ha 3ara3oBaHHbIX pabo4YMx MeCTax), COCTaB OpUranbl ¥ pabOTHUKOB,
OTBETCTBEHHBIX 3a 0€30MacHOe BBITOJTHEHHE PaOOTHI.

PacrnopshkeHe — yCTHOE 3aJJaHre Ha NPOM3BOJCTBO paboThl, oNpeaessitoniee ee
colepicaHHue, MeCTO, BpeMs, Mephbl 0e30MacHOCTH W JIHL, KOTOPbIM [MOpYy4eHO e&
BBINIOJJHEHHE, OTHAHHOE HEMOCPEJACTBEHHO MM C HCMOAb30BAHMEM CpEACTB CBsI3M
MPOM3BOJUTENIO U JONYCKAIOIIEMy, HMEIIlee pa3oBbI XapakTep W HeHCTBYeT B
TeueHue paboyero JHs UCIIOIHUTENEH.

B cBsi3u ¢ 011acCHOCTBIO JJ1s JKH3HM UM 30POBbSI NIOAEH MPH BBINONHEHUN MHOIUX
BUIOB padoT (B 0COOGHHOCTH Ha OIACHBIX NMPOU3BOJACTBEHHBIX O0BEKTAX), CHCTEMOU
OXpaHbl TPyla NpeayCcMaTPHUBAIOTCSt OPraHU3aLMOHHbIE MEPOTIPUSTUS 110 00eCNeUeHHIO
nx OezonacHocTn. Odopmiienne paboOThl CHELMAIBHBIM  JIOKYMEHTOM, HapsaoM-
JOMYCKOM WJIM pAcCIOpsDKEHHEM, SBISETCS OCHOBOM TaKMX MEPONpPHSTHH, B ONaHKE
Hapsiia-A0nycka TeM HJIM WHBIM CIOoCOOOM O(OpMIISIIOTCS Ipyrue U3 HUX: IOIYCK K
paboTe, HaI30p BO BpeMs pabOThHI, MEpeBO Ha Jpyroe pabdboudee MecTo, 0(pOpMIIEHHUE
nepepsiBOB B paboTe, opopMieHUe OKOHUAHUS padOoTHI.

Hapsin-gonyck  He sIBAseTCs  CIEUUATH3UPOBAHHBIM  JTOKYMEHTOM  CUCTEMbI
OXpaHbl TPy/Ia, XOTsI HEOOXOJUMOCTH €ro O(QOPMIIEHHUS TUKTYIOT IpaB1ia HMEHHO 3TOH
obnactu. Mepbl 0€30MaCHOCTH, KOTOpPble YKa3blBalOTCS B Hapsiie, OTHOCATCS K
OYKApHOW, paJUallMOHHON, MPOMBIIINEHHON, BIEKTPUYECKON ©6e30MnacHOCTH U

KOHTPOJUPYIOTCS. COOTBETCTBYIOLIMMH MTOAPA3ACTICHUSIMHI ITPEAPUATHA.
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Ecnu  omacHocTh mpencraBiasieT  TONBKO  OOMH  (DaKTOp, HAps MOXET
O(OPMIISITECST TOJIBKO HCXONSI W3 HEro, ¥ COOTBETCTBYIOUIE HA3LIBAThCs, HANPUMED
Hapsi1-J0MYCK Ha IIPOBEJEHKE OTHEBBIX paboT, JO3UMETPpUYECKUN Hapsa U T.4. Takixke B
3aBMCHMOCTH OT BHJa O0OpYyAOBaHHMs, Ha KOTOPOM OyAyT MPOW3BOAUTHECS padoThl (a
COOTBETCTBEHHO B 3aBUCUMOCTHM OT OMNpeAeS€HHOr0 BUAA OMACHOCTH), Hapsa MOXKET
OBITb TEMJIOBBIM, ANEKTPUUECKUM U T.A.

B cinyyae MHOXeCTBa ONACHBIX PaKTOPOB, OOBEAUMHEHO NEHCTBYHOIUX HA OAHOM
padoueM MecTe, Hapsai MOXET INpefyCMaTpuBaTh paszjiMuHble Mepbl 0e30MacHOCTH,
HanpuMmep ObITH TEIJIOBBIM, C YKa3aHHEM Mep [NOXapHOH 0e30MacHOCTH U
JO3UMETPUUECKUM HApSIAOM B KaUeCTBE MPHIOKEHUS.

Caenyet 0cobO OTMETUTb, YTO ONPEACNEHHOM M KOHKPETHOW (POPMBLI ITOro
JIOKYMEHTa He CYIUECTBYET, BUJl €r0 MOXET Pa3HUTLCA HE TOJBKO B 3aBUCHMOCTH OT
onpenenéHHON oTpacau WM 00JacTH NPUMEHEHHUA, HO M JaXKe Ha OLHOM KDPYITHOM
MPEANPUATHH Pa3NuYHble Uexa HIH MoApa3ielieHuss MOTIYT 110 pasHOMYy O(QOPMIIATH
9TOT JOKYMEHT, WCHONB3ysi [JJ O2TOr0  CHEeUHalu3upOBaHHOE  [POrpamMMHOE
obecnedenre Uin (0OBIYHO TOJIBKO B 0OCOOBIX CliyHasiX) 3aIloJHss ero Bpyunyto. K tomy
Ke  odopMmieHHe HapsAa MOXET OTATOLIATHECS  Pa3IMYHbIMU -~ BHYTPEHHUMH
WHCTPYKUHMAMH, T[pHKa3aMH M IIp., TO €CTh B OJaHK Hapsina B 3aBHCHMOCTH OT
MHOXECTBa aAMHUHUCTPATHUBHBIX U TEXHUYECKUX (PAKTOPOB MOLYT 3aHOCHUTHCS BH3bI
CTOPOHHMX  OpraHu3alVMi, JpYrux TOJpa3[ejeHHd TOro K€  NPEeAnpusiTHs,

OHpCI{CHéHHbIX JOJDKHOCTHBIX JIUY U IIP.

o
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5 OPTAHM3ALIMOHHO-3KOHOMMYECKAA YACTD

5.1 TeXHHKO-DKOHOMUYECKOEe O0OCHOBAHUE NPUHATBIX PELIEHUH

B naHHOil paboTe npoBOAMUTCS OllEHKAa 3KOHOMMYECKOW 3(MQPEKTUBHOCTH
MOJEPHU3AUUHN y3J1a POJIMKOBBIX OIOpP MOA3EMHOI0 JIEHTOYHOI0 KOHBEHepa.
AnbTepHaTUBOH JTAHHOTO IIPOEKTa SIBJISIETCSL TTOKYIKa HOBBIX

KoHBelepHeIxponukos EU - Roller

5.2 PacueT TeKylMX OPOU3BOACTBEHHBIX 3aTPaT CO CTAJILHBIMHU POJIMKAMHU

S6=S3 + S+ Sp+ S, +Swm (36)

rae S; - 3aTpatrhl Ha 3apaboTHYIO IUIATy 00CTY)KUBAIOIIEro MeEPCOoHAa;
S~ roOBBIE aMOPTU3ALMOHHbBIE OTHUCIIEHHUS],
Sp - 3aTpaThl Ha TEXHUUECKOE 00CTYKUBAHUE;
S, - 3aTPaThl Ha BIEKTPOIHEPTHUIO;
Sm - 3aTparel Ha MOHTaXX 00OPYIOBAHHUSI.

S3=®. S, Sy Spi Su Sons (37)
rae @, - ronosoit GoH padoyero BpeMeHH MaIlIMHUCTA B PACUETHOM IOy,
O, = 6405 u;
S, - yacoBasi TapudHas cTaBka MallMHUCTA, S, = 60 pyo;
Sy - K03 PULMEHT, YIUTBIBAIOLINN NpeMuro, S, = 1,2;
Sp.« - PalOHHBIA KO3PPUIMEHT, Sy = 1,15;
Sen - K03 ULMEHT, YUHUTHIBAIOIIMA 3apabOTHYIO TIIAaTy OOCIYXHBAIOUIETO

nepconana, Sy, -1,5.
S;=6405+60°1,2¢1,15+1,5=795501 (py6.)

l'onoBrle AMOPTHU3aIHOHHBIC OTUUCIICHUAL

S
SA — 7_\:11111 , (38)

(o}
re S,y - CTOMMOCTB [OI3eMHOTO JIEHTOUHOIO KOHBeiepa, Sy, = 12250000 py6;

T.q - cpok ciyx0Osl, T¢, = 20 JieT.

Jucin
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12250000

S, = 612500
20 (py6.)
Tabnuua 7 — Begomocts 3aTpar
KonuuectBo
HaumenoBanue u tun Ilena 3a Cymma
No 3aMeH
KOMTIJIEKTYFOLLHUX KonuuecTBo | eauHuLy, 3aTpar,
n/n POJIUKOB B
U3JIeNTUH pyo. pyo.
rony
1 Ponuku cTajibHbIe 594 wr. 1200 3 2138400
2 | JlomosHUTe bHbIE 3aM14acTh - - 3 I A]()()()()o
UTOI'O 2338400
3aTpaThl Ha TEXHUUECKOe 00CIy)KMBaHUe B TeUeHUE rofa:
S, =0,001-S,, T, (39)
rae S,y- HOpMaTHuB 3atpart, S, = 8000 pyo;
T: - rogoso#t poug Bpemenu marmubl, T = (Tey Kien) Neys
rae Tey - IpOaOHKUTENBHOCTE CMEHBI, paBHas 12 u;
K, - K02 PULIMEHT UCTIONB30BaHHUS KOHBelepa, paBHbll 0,95;
Ngy - YUCJIO CMEH B PACYUETHOM TOAY, N¢, =010.
T,=12:0,95-610=6954(4),
Sp=10,001 + 8000 * 6954 = 55632 (py6.)
3arpaThl Ha 3EKTPOIHEPIHUIO:
S;=W-LI'T,, (40)

rie W - uacoBoit pacxoj anexktposnepruu, W = 22 kBr/u;
11 - uena 3a kBt/uac, LI = 2,74 (py0.)
S3=124 2,74« 6954 = 419187 (py0.)
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Tabnuua 8 — Onnata Tpyaa pabo4nx

Tapudnas 3apadoTHast
Tapudnas
nnata (¢ y4€ToM cpoka
Bun pabor Pazpsin CTaBKa,
MOHTa)a 000py 10BaHUsI
pyoO.
i 4 nHst pyO).
Crecapb-peMOHTHHUK 5 73,36 ] 234752

DnexTpocnecapb 5 79,55 { 2545,60 ]
DJEeKTPOrazocBapLIUK 5 76,70 245440 {
Crponanpluk 4 56,81 1817,92 ]
WUTOTO: 9165,44 |

[Tonnas 3apaboTHas 1Jara:

Sin =S: 'Sy Spk=9165,44 1,2+ 1,15 = 12648 (py6.).

3aMeHa CTaJIbHBIX POJIMKOB 3 pasa B ToAy

Tabnuua 9 — Cmera 3aTpar Ha MOHTAX 000PYTOBAHUS

Cratps 3aTpat CyMmmMma, pyo.
IToKyIHblE U3Heusl, MaTepuabl, yCIyTH 2338400
Ormutara Tpyna pabodrx cO CTPaxOBbIMH B3HOCAMHU 37944
WUTOT O: 2376344 )
Texyume npou3BOACTBEHHBIC PACXO/BI:
Ser =795501 + 612500+ 55632 + 419187 + 2376344
Ser = 4259164(py0.)
5.3 PacueT TeKylIMX MPOU3BOACTBEHHBIX 3aTpat ¢ pojuka EU - Roller
S6 =S3 + Sg+ Sp+ S, +Sw, (41)
rae S; - 3aTpaThl Ha 3apabOTHYIO ATy 00CTy »KHBAIOLIErO MePCOHana;
S.- ro10BBIE aMOPTU3AI{MOHHBIE OTYUCIIEHHUS;
Sp - 3aTpaThl HA TEXHUYECKOE 00CIIY)KUBAHKE;
S, - 3aTpaThl Ha AIEKTPOIHEPTHIO;
Sm - 3aTpaThl HAa MOHTAXX 00OPYIOBAHKS.
S3=®;- S, - S, Sy S Son, (42)
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rae @, - rogoBoil o padboyero BpeMeH! MallMHMUCTA B paCU€THOM TOAY,

O, = 6405 u;

S, - yacoBasi TapudHas cTaBka MalIMHUCTA, S; = 60 py0;

Sy - K03 PuLMeHT, yYUTHIBatOLIKH Npemuto, S, = 1,2;

Sy« - paHOHHBIN KOG duuKeHT, Sy = 1,15;

Son - KOQQUUHEHT, YUYHUTHIBAIOIUUE 3apaboTHYIO 1wiaTy 0OCIY>KHBaIOIEro
nepconana, S, -1,5.

S;=6405°60+ 1,2 1,15« 1,5=795501 (py6.)
["'opoBBlE aMOPTU3ALIKIOHHBIC OTYUCIICHUS:

S
5=, (43)

rae S,y - CTOUMOCTD ITOA3EMHOTI0 JIGHTOUHOIO KOHBeHepa, Sy, = 12250000 py©;

Ten - cpox cnyx0bl, T, = 20 ner.

S - 12250000 — 612500
(py6.)
Tabauua 10 — Benomocts 3aTpat
KonuuecTtso
HaunmeHoBaHue U THUIT Ilena 3a
Ne 3aMeH CymmMma
KOMIIJIEKTYIOLIHUX Konuuectso,| enuuuiy,
n/n POJIMKOB B | 3aTpart, pyo.
W3AeTnH pyo.
roay
1 Ponuku EU - Roller 594 . 2500 ] 1485000
2 | JlomosHUTENBHBIE 3aN14acTy - - 1 100000
L HUTOI'O | 1585000

3aTparhl Ha TEXHUUECKOe 00CIyKMBaHHUE B TEUCHHME roJa:
Sy =0,001-S,4 T, (44)
rae Sp.- HOpMaTUB 3aTpar, Sy« = 8000 py0;
T, - ro10Boit hoH/ BpeMeHH MamuHsl, T = (Tew "Kien) ey
rae Ty, - TPOJOIKUTENBHOCTE CMEHBI, paBHASA 12 u;

Ky - K02 (HULMEHT NCIIONb30BaHKs KOHBEHepa, pasHbIi 0,95;

Jaucm
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Dew - UHCIIO CMEH B paC4eTHOM I'OAY, Ne, =610.

T, =12:0,95-610=6954(u),
Sp= 0,001 + 8000 « 6954 = 55632 (py6.)

3aTpathbl Ha 3IEKTPOIHEPIHUIO:

rae W - yacoBoif pacxon 9J1eKTpodHeprun, W = 20 kBt/u;

S3 = W'L['Tl‘a

I - nena 3a kBt/uac, 11 = 2,74 (py0.)

S3=20+2,74 + 6954 = 381 079 (py6.)

Tabnuna 11 — Onnara Tpyna paGounx

(45)

Tapudnas 3apabornas
Tapudmnas
riata (¢ y4ToM cpoka
Bupn pador Paszpsin CTaBKa,
MOHTaX<a 000pyJOBaAHUS
pyo.
4 nus pyo).
Crecapb-peMOHTHHK 5 73,36 234752
L DnekTpocaecaphb 5 79,55 2545.,60
L DNEKTPOra3oCcBapIUUK 5 76,70 2454,40
Crponanpuiuk 4 L 56,81 1817,92 1
UTOT O: 9165,44 ]

[Tonnas 3apaboTHas nnara:

Son =S¢ Sa-Spxk=9165,44 ¢ 1,2 « 1,15 = 12648 (py6.).

Tabnuua 12 — CMeTa 3aTpat Ha MOHTaX 000pPYIOBAHMS

Crartbs 3aTpar CymmMma, pyo.
[TokynHbIE U3AENMS, MATEpUaIbl, YCIYTH 1585000
Omnnara Tpyaa pado4ux co CTpaxoBbIMHU B3HOCAMU 12648
- HUTOrO: 1597648
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TeKymHe HpOI/I3BO,HCTB€HHBIe pPacxoabl:
Ser =795501 + 612500+ 55632 + 381079 + 1597648
S = 3442360(py6.)

5.4 Onpenenenue ce0ECTOMMOCTHY NIPOYKIIMH CO CTAJIbHBIMU POJTHUKAMMU:

C /)':
Il

or (46)

16T

rae s, - ronosas mpou3BOAUTENBHOCTE 000pyRoBaHus, [, = Ie, The K
rae I, - cMeHHast MPOU3BOAUTEILHOCTD;

T,k - CPOK BKCMITyaTalMy 3@ pacHeTHBIN epuo, T, = 610 cMen;

Ky - K02 puUeHT, yIUTIBAIOIIUI HeNpeABUACHHBIE IPOCTOM 000pyI0BaHMY,

paBHbIi 0,95.

Moy = Ty Tew Kuens (47)
rae 11, - yacoBast MPOU3BOANTEIIBHOCTE;
Tew - TPOAOIIKUTENBHOCTH CMEHBL, Ty, = 12 u;
Kyen - K03(DPULIMEHT KCITONB30BaHUs KOHBeHepa o Bpemeny, k., = 0,95.
[1.=300(1/4)
I, =300 - 12 - 0,95 =3420 (1/cm)

[rs, = 3420° 610 « 0,95 = 1981890 (1/ron)

Toraa cedbecTOMMOCTD €TUHHULB! TPOIYKLUU:

4259164

L A20N68 s 6 m
" = 1981890 Py

5.5 Onpenenenue cebecTOMMOCTH PoAyKIMH ¢ ponvkamut EU - Roller:

Cp=——, (48)
1) 5

rae s, - FOH0Bast IPOU3BOIUTENBHOCTE 000PYI0BaHMU, e = e Towe K
rae I, - cMeHHast IpOU3BOANTEILHOCTD;

T, - CPOK DKCIUTyaTallMH 3a PaCYETHLINA MEPUOL, Toxe = 610 c™meH;

aucm
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K, - xo3ppuLMenT, yIuTbIBAIOWIMI HEMPeABUACHHBIE TPOCTOM 000pY10BaHMN,

paBHbii 0,95.

HCM = Hli' TCM' kucn 5
rge Hq - 4acoBas IMpOU3BOAUTEIIBLHOCTD,

Tey - MPOOIDKUTENBHOCTE CMEHBI, Ty, = 12 u;

(50)

Kycn - KO3 OULIMEHT UCTIONB30BaHUsI KOHBeHepa 1o BpeMeHH, K ., = 0.8.

I, =350(1/9);
Iy, =350 - 120,95 =3990 (1/c™m)
6 = 3990 « 610 « 0,95 = 2312205 (1/ron)
Torpa cebecTOMMOCTb €AMHUIBI MPOAYKLHH:

3442360
C —

n

=——=15py6/m
2312205 by

5.6 PacueT ronoBoro 3KoHoMHuecKoro aQdexra

['onoBo#l 3KoHOMU4YecKuM 3(dexT - 3To BbIpaXKEHHBIA

KOJIM4YECTBEHHBIX MOKa3aTeNsIX pe3yabTaT padoThl KOHBeHepa.

B KOHKPETHBIX

9r = (C6 - CHB) HFHT B (5 l)
rae 3g, — ce6eCcTOUMMOCTh NPOAYKIMK 0a30BOTO BApUAHTA;
3~ c€0ECTOMMOCTD NMPOAYKLMHU MTPOSKTHOIO BapraHTa.
2-=(2,15-1,5) 2312205 = 1502933 (py6.).
5.7 PacyeT cpoka OKyIlnaeMOCTH KaluTajJbHbIX BIOXECHUH
K
T, ==L, (52)
9,
rneK — xanuranpHble 3aTpaThl Ha MOJEPHHM3ALHMS Y372 POJUKOBBIX OIOp

INOA3EMHOI'0 JICHTOYHOTO KOHBCerpa;

Or - ronoBOM 3KOHOMUYECKUH 3 (eKT.

= M = 2.3200a

1502933
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Tabnauna 13 — TexHUKO-2KOHOMUYECKUE [TOKA3ATENU

5.8 Onpenenenue koadduurenTa >QpGheKTUBHOCTH KaUTalbHbIX BIOKEHHH

L 0,44
3

N >

3HaueHue nmoxasarens

Ne MOKA3ATEJIN EnuLer - -
n/n U3MEPEHUS ba3oBbIii *l [IpoexTHrIH
BapUaHT BapUaHT
DKCITyaTalMOHHas
| NIPOMU3BOIUTENIFHOCTH
- yacosasi T/4 300 350
- rogoBas T/T 1981890 2312205
5 Texymine npou3BoACTBEHHBIE py6/rox 4259164 3442360
3aTpaThl
3 CebecTouMOCTh NepeMenIeHUs PY6/T 215 L5
I'py30B
['0m0BOM 3KOHOMHUYECKUHI
) - 1502933
4 3P ek 2
5 CpoK OKynaeMocCTH ron - 2,3
Koapduuuent
6 5()PeKTHBHOCTH - 0,44
KarnuTaJOBJIOXKEHUN
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SAKJITOYEHUME

B OMnnoMHOM TMpOeKTe MHOIO MOJEPHHU3UPOBAHbI  POJIMKOBHIE  OMNOPbI
MOJA3EMHOr0 JIGHTOYHOIO KOHBeWepa. bbula mpousBeleHa MOJHAs 3aMeHa CTalbHbIX
ponukos Ha poinnkn EU — Roller.

PoiuKu yCcTaHOBJIGHBI HA CAMOM BBICOKO Harpy»K€HHOM y4acTKe KOHBeWepa -
nepernde. OcHoBHas NpodJieMa 3TOro KoHBelepa — BHICOKUN YpOBEHb 3albUIEHHOCTH 1
KaK CJIEACTBUE 3aKJIMHUBAHUE TIOJALUMITHUKOBBIX Y3JI0B POJHUKOB, NPOTUPaHUE DOYKHU
POJIMKa, BEPOATHOCTb OPBIBA JIEHTHI M OCTAHOBKA JIMHMU. B cpenHem, cpok
Cly>OBIPONIMKOB He TipeBblinan 4 Mecsiia.

Bcee ponuku padoranu. Hu oquH ponuk 3a BpeMs3KCIUTyaTalliy HE BbILLEN U3
CTPOS U MPOSIBUJ ceOst KaK HaIEXKHBIN NMPOAYKT. Jaxke B yCIOBUSIX MOBbILIEHHOH
3aneEHHOCTH KoHBeHepHble poiuky EU - Roller npogomxanu ceoro pabory. Kakoro-
MO0 3HAYUTEJILHOTO U3HOCA BBISIBIIEHO He OBbL10. YYUTHIBAS UTO TOJILUMHA CTEHKU
6ouku 14mMm u3HOC B 1-2 MM 32 OoJiee YeM MoJroaa OTJIMUHBIM pe3ysbTaT, OCOOCHHO B
YCIOBUAXHANMWYUs abpa3suBHOro Matepuana. I lpuuém BUIANMBIA U3HOC UMEETCs JaneKo

HE Ha BCCX pOJIHKax.
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AHHOTALIM

['onoBuH AA. MopnepHuzanus y31a
POTUKOBOU OIOPHI MOA3EMHOIO JIEHTOYHOIO
KoHBeHepa. — 1. Yensbuuck: OYplY,
kaenpa MuTOMJI, 2016, 478, 79c,

10 wun.,15 Ttabn., Oubauorp. crmcok — 18

HauMm., 7 1. yeptexent ¢. Al.

BeimyckHas  kBanuQMKaUMOHHasipaboTa BBIMOJIHEHA ¢ Lebl0  Pa3paboTKH:
METOAUKH MOAEPHM3AUMUH Y3JIa POJIMKOBOH OIOPbI NOJ3EMHOTO JIEHTOUHOIO KOHBEHepa.

B nmpouecce BBINOMHEHUS BBINYCKHOM KBalU(PUKAUMOHHOM paboTet ObLIO
paccMOTpEHa M MpeUIOKEeHa METOJUKa MOJEpHU3alUH y37a pPOJHKOBOH OIOPEI
MOA3EMHOTO JIEHTOYHOrO KOHBelepa, TJe paccMaTpuBaloCh ero Ha3HadeHHe,
KOHCTPYKLUS, TEXHUYECKHE XapaKTePUCTHKH, MPUHOMI padoThbl, pabOTbl OCHOBHBIX
y3noB. Taxe OBITH TpOW3BEIAEHBl HEOOXONMMBIE TEXHHUYECKHE U DKOHOMUYECKHE
pacyeThl AN BBIMTOJIHEHUS MEPOINPHUSATUH 10 MOAEPHH3AUUU Y3J1a POJIMKOBOH OMOpPbI
MO/3€MHOT0 JIEHTOYHOTO KOHBehepa.
PazpaboTtanbl MEPONIPHUATHS 110 OXpaHe TPy a.

C nomouipto nporpammbl KOMITAC-3D V16 cozpaHel 4epTexu MMOA3EMHOTO
JTEHTOYHOIr0 KOHBeHepa, TakKe NPUBEACHA NeTaIMPOBKa HEKOTOPBIX MEXAHU3MOB.

[lpousseneHb! 0a30BbIH W NPOEKTHBIM PACYEThl  TEXHHUKO-2KOHOMMUECKOTO
000CHOBAaHMS MOJEPHU3ALUM y3Jla POJIMKOBOH ONOPBI MMOA3EMHOIO JIEHTOYHOrO

KOHBe#epa.
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