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BBEJAEHHE

B BhITIyCKHOH KBaTU(pUKaLHOHHON paboTe paccMOTpeHa KOMIUIEKCHas paspa-
GOTKa KOHCTPYKLMH POJUKOBOM OMOpbI. PaHblie Ha NPEANPHATHU [Uls 3aMeHbI (yCTa-
HOBKH) POJIMKOB IPYUMEHSIUCH KpaHbl KO3JIOBOW KOHCTPYKIUMK, B BUAY TOTO, YTO OHHU
MOpPaNbHO U (PU3HUECKH YCTapETu- OB IEMOHTHUPOBAHBI.

Ilpu panwpHe#Ie#d sKcnIyaTaluy neyd U NoANep )KaHuKU ee paboThl, HallJIaBIAId
POJMKH, HO MHOTOKpaTHasl HaruaBka (TepMuUecKord 0OpaboTKOM) npuBesa K TOMY, UTO

OCHOBHOM MeETaln POJTHKOB Hadajl TPpeCKarbCsa W BBIKpAWINBATLCHA, UX JajlbHeuIIee uc-

rnosb3oBaHue ObII0 HEBO3MOXHO.
BbU10 MPUHSTO pelleHre UCIoNb30BaTh KpaH Libherr, Tak kak npyrue BapHaHTbI
aBTOMOOWJILHBIX KPAHOB He IO3BOJSIM NPOM3BOAUTH paboThl MO CIELYIOIIUM Mapa-
MeTpaM: 0 pefbedy MECTHOCTH, M0 IPy30MOABEMHOCTH, ¢ OAHONH YCTAHOBKOW KOHCT-
PYKLIHH.
Kpan Libherr, nmeroumuii xopoiuyto rpy30nogbeMHOCTh, XOPOIIYI0 MaHEeBpeH-
HOCTh, MOXET MMETb pPa3Hbl€ YIUIbl YCTAHOBKH, CICAOBATEJIBHO, AaeT BO3MOMKHOCTH
IPOU3BOAUTE paboTy C OHON YCTaHOBKH.
Lens paboTel — 03HAKOMUTLCS C pazpabOTKOM KOHCTPYKLMM POJIMKOBON OMOpPbI
ppawatomerics neud LHOMIT OOO «I"pynna Marse3uty
OO6bexT padboTsl — Bpamwarowasics neusb LIMII-2 ITOMIT OOO «I'pynna Marse-
3UTH
3agadu paboThbl:
— U3YYHUTh MOCIEI0BATENbHOCTh H OCOOCHHOCTH pa3pabOTKH KOHCTPYKLMH POJIU-
KOOIIOp BpaLIaroLehcs Ieur Ha PEANpUsITUN;

— U3YUYHTPH CMELUAIBHYIO HacTh, B KOTOPYIO BXOAST pacyeTbl Ha 3aTpaThl Ha Ma-
TepUanbl U Ha 3apIuiaTy paboyum;

— U3Y4YHUTh TpeOOBAHUS 10 OXpaHe TPyAa Ha TPEANPUITUU TPH pa3pabOTKe KOH-
CTPYKLIUU POJMKOBOM OMOPHI.

PesynpTaT paboThl — U3ydeHHe NOCIeA0BATEILHOCTH U OCOOEHHOCTH Pa3pabOTKU
KOHCTPYKLHMHM POJIMKOBOU OTOpHI Bpaillalolleics neur Ha NpeANnpUsiTUH. Y MeHue Jie-

nath pacyeTbl A pa3paboTKH KOHCTPYKIIUH.

Jucm
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I AHAJIM3 NCXOAHBIX JAHHDBIX

1.1 KpaTkas xapakrepucruka uexa

Liex Marue3utoBoro [Topomika Ne2 6su1 ocHoBan B 1977 rogy, 1 B JaHHBIA MO-
MEHT SIBJISETCA OAHUM U3 OCHOBHBIX LIEXOB.

Llex Ne 2 mo rpousBOACTBY MarHe3uToBbIX nopolukos (LIMII-2) sBusercs co-
craBHbIM 3BeHOM OOO «I'pynna Marte3uT» U urpaeT oAHy U3 BeIylIUX poNeid B yBe-
JUYEHNHN BBINYCKA KAYECTBEHHBIX MarHe3UTOBBIX MOPOILKOB Kak sl IPOU3BOJACTBA U3~
nenuit (¢ nepenadeit 3Tux nopoukos B LIMU-2, B konuuecte 30 — 40 % oT BajnoBOro
MPOU3BOJICTBA BCEX MOPOLIKOB B LiEX€, TAK U TOBAPHBIX, Pa3IUYHOIO MPUMEHEHHS Y
BHEIUHEro NOTpeOUTeNs], B TOM UUCIE M MEePUKIIa30BbIX Macc, ¢ 100aBKaMy B HUX LiKM-
POKOro CHeKTpa criel[HalbHBIX KOMIIOHEHTOB YIyUIHAIOLIHMX HX KayeCcTBO.

Brnepsele LIMI1-2 61 mymen B sxcrutyaranuto 1 uross 1965 rona — B 3TOT JeHb
Obl1 NPOMU3BELEH PO3XKUI Bpaujarouieiics neuu Ne 1 v ¢ Tex mop crtaji CUuTaThCs AHEM
OCHOBaHUS 1[exa. B cocTaB KoMIIeKca BpalUArOLIENCsl TEYH BXOAMIIM:

— OTZEJNICHHE TiblIeynaBauBaHus (Ternepb NEPEUMEHOBAHO B YUACTOK ra3004UCT-
KH) C IBYXCTYNEHYATOM OYMCTKOHN JBIMOBBIX Ia30B OT NBLIM (B GarapeiHbix HUKIOHAX
HUUOI'A3 (Tuna I{H-24), nuametp kopmyca 1200 mm, KITJ[ no 80 %, 2 6atapeu o 6
ITYK B Kaxaou. VI B anextpodunbrpax tuna II'JIC 4*38 — nnacTuHYaThId, TOPU30H-
TaJIbHBIN, ABIMOBOH, ¢ C-00pa3zHoit (hopMoli ocaiuTeNbHBIX 3MEKTPOIOB, 4 1o, ¢ MO~
nepedyHbIM ceyeHueM 38 M2, 2 Takux 5J. QUIbTpa 3a Ie4blo, CTeneHb 0YucTkh 98%), ¢
npeoOpa3oBaTeIbHON dJ1.1I0ICTaHIIUEH;

— KoTen-ytunuszarop tuma KY-125 (Ternepbs OTHOCUTCS K TEIUIOCUIOBOMY LEXY —
TCLY);

— MEYHOE OT/eNIeHHe (MIeperMEeHOBaHO B yUacTOK 00KHTra), BKIIOYatoLue B ceds:
MPHEMHBIE ChIpheBble OyHKEpa, Mo JBa OyHKepa Ha Ieyb, EMKOCTBIO 10 450 TOHH Kax-

JbIH;

JIUCcm
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~ YYaCTOK AO3MPOBAaHMA ChIPbA B medys — 2 posatopa Ha neus tuna JIJAA-100
(JIeHTOYHbIA J103aTOp aBTOMATHYECKHH, NPOM3BOAMUTENHHOCTHIO 100 T/yac — celuac
NIPUMEHSIIOTCS YCOBEPIIEHCTBOBaHHbIE 03aTOphI TUNa 42-86 JIH-100);

— rasnepero Ne | ¢ IeHTOUHBIMU KOHBEHEpaMH;

— raniepero Ne 2 ¢ neperpy3ounsiM yriaom Ne 1 ¥ [ByMs JIEHTOUHBIMU KOHBEWEpa-
MU Ne 9 u Ne 10 (Tenepb J€EMOHTHUPOBAHEI), TOAAIOIMKMMHU MPOAYKIUIO OT Bpallatoilencs
Ne4rd B TOACUIIOCHOE MOMeILeHMe (CHIIOCHBIM CcKnaa u3 § ILUT. CHIIOCOB, AMAaMETPOM
[2Mm, BoIcOTON 16 M U emKkocThrO 1808 M? KaXX/IbIii, ellie TOMLKO CTPOUIICS W ObLI BBeleH
B OKCIUTyaTaluio roj crnycrs, B aBrycre 1966 roja, ¢ nmyckom Bpaluaroleics nedu Ne
2);

— JpOOHIIBHO-COPTUPOBOYHOE OT/esieHue (Terepb Ha3bhIBAETCS Yy4acTOK ApodIie-

s Ne 1 — Y /I-1) ¢ ranepeei ¥ TpeMsi TEXHONOTHYECKHMMH ITOTOKaMH JpOOIeHHs U pac-

ceBa CBapOB U [IOPOLIKA;

— 3nieKTponoacTanys « OrHeymopy;

— BHYTPH3aBOJACKas BEeTKa KeJie3HOU noporu ot craHuuu «HoBozaBoackas» 3a
(LIMW-1) no otrpy3ounsix OyHkepoB Y JI-1 u npyroe.

Cama ppauratomasicst nedb Ne | (pucyHok 1) koHcTpyknuu 3aBoja «CHOTSIK-
mamy, © KpacHosapcK, nacnopTHOH NpOU3BOAUTENBHOCTHIO 22,5 T/yac, B TO BpeMs He

MMEJId aHAJIOTOB B OTHCYIIOPHOM IIPOHU3BOACTBE Poccuu.

Pucynok 1 — Bpaujaromasicst neds Ne 1

Jgucm
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[lo3xe oOHapyKMJIMCh U HEraTUBHBIC CTOPOHBI pabOTHI MeYHd Ha rase: U3-3a 0o-
€€ HU3KOH, ueM y Ma3yTa, kanopuitHoctu (7800-7900 xxan npotus 8200 kxan) u u3-3a
TIOBBILLIEHHOTO IIBIJIEBBIHOCA M3 TIEUU 3a CYET BBHICOKUX CKOPOCTEH ABIMOBBIX I'a30B IO
BCEMY NbIMOBOMY TPaKTy, CHH3WJach Ha 4-5 % yacoBas MPOU3BOJUTEIHLHOCTD Neud. B
TO K€ BpPEMsl, BO3POC/IM HAarpy3Kd Ha MbUleyJaBlMBatoiine o0opyioBaHUe, yBEIHUH-
JIOCH KOJIMYECTBO YJIaBJIMBAEMOM IBLIW, U HUXKe cTall, B 1enoM, KIT/[ Bcelr razoouyucT-
KH.

Kommnneke Bpautaromerics neurd Ne 2 (cama nedb W CHUIIOCHBIA CKJaj AN XpaHe-
HUS NPOAYKUHH, 1ekTpodunsTpel, KY-125 Ne 2 u apyroe) Obut BBelleH B IKCIIyaTa-
ouro 28 asrycra 1966 r. B aToT feHb neus Oblia pa3oxikeHa Ha ra3oBoM Toruue. W3-
roToBjieHa oHa 3aBoAoM «Bonrouemtspkmain» r. TonesTTd. JIBe AefcTBYMOLME NEYH
[1eXa CTajgy BbIIaBaTh MArHE3UTOBBIX NOPOIUKOB OOJIbIIIE, YEM BCE CeMb BPAILAIOLIIXCS
nevyert LIMI1-1.

LIMHM-2 6bin1 BBeAeH B 3KCIUTyaTalldIO B IOCIeAHMEe Mecsubl 1967 r., a ¢ Mas
1968 r. ctaynm NpUHUMATH OT HAIUEro Lexa MOPOIIKH YEThIpeX (PpaKUOHHBIX COCTaBOB:
bp. 3-1 mm; 1-0 mm; 1-0,5 MM 1 0,5 Mm.

[Tocne BBOAA B 3KCIUTyaTallMIO Bpaliarouieics meud Ne 2, BCTasl BOMPOC 00 yTH-
JU3allMM YacTH, YJIOBJIEHHOM Ha ra3004MCTKH M3 JBIMOBBIX [a30B MbUIM y ce0s B LEXE.
beun Taroke 00opynoBaH Noj npueM NbUIK cbipbeBol Oynkep No 4 Bpamarolieics neyu
Ne 2, ¢ mpoxnaakoil B HEro CeTH MHEBMOTpacc OT 00OUX OanioHOB, ¢ MOHTaXOM Ha
TeuKe OyHKepa ssuelKoBOTO nurarens. s cTpaBauBaHus JaBieHUS U30bITOYHOIO BO3-
Jyxa, Ha BEPXHEM MepeKphITUM OyHKepa Oblia CMOHTHpOBaHa BhIXJIONHas Tpyda ¢ oca-
nurenem UM, M yxke B HosiOpe 1967r. Bpawaromasics neub Ne 2 crana o0xKurats, co-
BMECTHO C ChIPbIM MarHe3uTOM, N0/IaBaeéMYIO B HEE TIbLIIb.

B 1971 roay pekoHCTpyKIUs 0OBEKTOB OYMUCTKH ABIMOBBIX Ia30B Oblia 3aBeplie-
Ha. K 3ToMy BpeMeHH B Liexe paboTalH yxe 4 Bpallalolyecs Nieuu, TOro Ke 4To U rnevb
Ne 2, Tunopasmepa, 3aBoj — u3rotosurels «Bonronemrsokman, r. TonbaTTu: neys Ne

3 — BBeneHa B akcriyatauuio 22.08.1969 r., a neub Ne 4 — 06.01.1970 r.
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C sBaps 1970 rozga, nocie BBOJA B 3KCILTyaTalMIO BpallatoLe cs nevu Ne 4, no
nexabpp BKIOUYATENpHO 1980 roaa, T.€., B TeUCHUH OAMHHaZAUATH JIET, B 11€X€ HE OBLIO
BBOAA HOBbIX MOLIHOCTEH.

B 1975 romy, mocie OKOHYaHHMs cTpouTeibeTBa Ha 6aze JO®-2 (mpobusibHO-
oboratuTensHas (Gabprka), ObLIO MYIEHO B SKCIUTyaTalMio OTAe/lenue oOoraueHue
MArHEe3UTOBOIO ChIPS B TSDKEJON CyCHeH3uu. DTO Oonee COBPEMEHHbBIM U Ka4eCTBEH-
HbII mpolecc, ¢ JOBOJBHO BBICOKHM YPOBHEM MEXaHM3alUMW M aBTOMaTusaluu. Tsoke-
nas CyCTeH3MH, TIpUMeHseMast Py 00OraiieHuy, NpeAcTaBiseT coO00i B3BECh TOHKO-
JUCTIEPCHBIX TSIKEBIX MUHEPAJOB B BOJIE.

O6oraileHHOEe TaKUM METOIOM ChIpbe, CHayaja OTAEJIbHO NOAABajioCh Ha OJHY
medb Lexa, 00KUrajgoch M, pa3fieSibHbIM OT OCTAIBHON NPOAYKUMH TEXHOJOTHYECKUM
norokom, (ppaxiieit 8-0 mm noaasanoch Ha pacceB B Y/I[-1 g crnenuanbHOro HpUro-
TOBJIEHHsI U3 Hee TOPOIIKOB Ha u3lenus. B nanpHeiiem, no Mepe HapauiuBaHus o0be-
MOB O0OOTraiIeHusl ChIpbsl B TSKENOW CYCNEH3WH, KOJMYECTBO NEYeH 11eXa, OCBOUBLINX
HOBYIO TEXHOJIOTHIO 00)KH1Ira 000rallleHHOTO ChIPhsl, YBEIUYHIOCh.

C 1974 roga B 1exe ObLIO OCBOSHO NPOU3BOJCTBO TOBAPHBIX MEJIKO3EPHUCTHIX
MEePUKIIA30BBIX MOPOILKOB As uznenuit (mapku IIITHU-92; TTITU-90 u [TIITH-88).

ITocne 11-netHero nepepeiba, B LIMII1-2 npaktuyecku ¢ HoBoro 1981 roma mnpo-
JOJDKAJNIOCh YBEeJIWYeHHEe BBINYCKa MepUKIA30BLIX MOPOLIKOB 3a CHeT BBOAA HOBBIX
mMouiHoctedd. B xaHyH HOBoro roja, a umeHHo 30aekadbpst 1980r., ObLT NMpoU3BEAEH
pozxur Bpatatouieicst neunt Ne S(pucyHok 2) .B cTpouTenbHbI KOMIIJIEKC 3TOM MeUH
BXOAMJI CUJIOCHBIM CKJIAJ MBUIM, OTJEJICHHE ra300YUCTKH C ABYXCTYIIEHUATOM OUMCTKON
JBIMOBLIX razoB (OaTapelHble [UKIOHBI M 3JeKTPO(UIBTPHI YEUICKOrO NMPOU3BOACTBA,
tuna EKE 1-24/12/-3*8-6/250 A — 3 nons, cedenueM 73M, YCTAHOBJIEHO 2 TaKMX
31.(DUIBTPA), CUCTEMBI NBUIENIPOBO/IOB C ITHEBMOKaMEPHBIMU HAacOCAMH TOBBIIIEHHON
eMkocTH (1o 3,5 TH =1800 MM) OT oTAeNneHus ra3009UCTKU 0 CHIIOCHOTO CKJaja U OT

Hero K norpedurento (OyHKepa Bpallalomuxcs neden).
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PucyHnok 2 — Bpawarouasicst neys Ne 5

B cepenune 80-x rofos, B CBS3U C Pa3BUTUEM B METAITYyPru4yeCcKOW HPOMBbILI-
JIEHHOCTH CTPaHbl 3JIEKTPOINEYHOIo crocoda BBIIIJIABKM CTAIM M HayajoM COKpAaLLUEHMs
MapTEHOBCKOTO NMPOU3BOCTBA, CTajlla BO3pacTaTh MOTPEOHOCTh B CIIELIMAIbHBIX, MEJIKO-
3EPHHUCTHIX NEPUKIA30BbIX MOPOIIKAX, OTHOCSILIMXCS K FpyINe 3ekTporieynbix. [locne
MPOBEACHHONH CBOMMH cujamMu B Y/[-1 nexa pekoOHCTPYKLUMHU MOTOKOB APOOJICHUS U
paccesa, yAaloCch OJJMH U3 IOTOKOB JpoOJieHus (M3 TpeX UMEBLUMXCs ), 3aK0JblIeBaB €ro
CO CBOMM I'POXOTOM, BBICBOOOJAUTH ISl U3TOTOBJIEHUS HOBOH /IS Liexa MapKU 3JIeKTpo-
NIEYHBIX ITI€PUKIIa30BbIX TOPOIIKOB.

B aTu ke roap! OBLT paclIUpeH U aCCOPTUMEHT MTOPOLIKOB, nogaBaeMbix B [IMU-
2 na uzgenust, 3a0pakoBaHHBIE Mocie 06KUra B TYHHEJIBHBIX Medax 3TOro uexa nepuk-
Na30BbIX U3AENMsl, COOMpaNMCh B KOHTEHHEPH], NTOJBO3MIMCH TaM e K ILEKOBOM ApO-
ounke, nepeapadiusanuck U nepeso3winchk B LIMII-2. 3xech, 1o oTaenbHOMY TpaHC-
MIOPTHOMY TMOTOKY, 4epe3 MIPUEMHBIH OyHKEp BO3Jjie xonoAuiibHOro H6apabana Ne 1, sata
ApobrieHas Macca noctynana B OTACNBHBIN chiloc, a u3 Hero B Y/I-1 Ha noapabnuBanue
u pacces. BbicesHnas ¢paxuus nopouka 4-0,5 MM 13 3TOro npoaykra, nojgaBajach Co-
BMECTHO C TAK)X€ MPHBO3HBIM UMIIOPTHBIM NEPUKIA30BbIM KIMHKepoM. B nanpHeiliiem,
[ocjie BBOJA B IKCILIyaTallMIO Bpamjarouieiics neuud Ne 6, 3a ee XONOJUIbHUKOM ObLI
MOCTPOEH CIeLUaIbHbBINA MPUEMHBIH YUaCcTOK JUIsl IPUBO3HOIO Opaka 00)Kura nepukia-

30BbIX U3JeNni. B Hero Bxonus npuemHsid OyHkep, eMKocThio 25-30 TH, o1 aBTOMO-
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Ounb mapkn «besas», mekosasi IpOOHUIKA ¢ TOTKOBBIM H03aTOPOM U JIEHTOYHBIM KOH-
BEHeEp.

B uronie 1986 roga 66110 3aKOHYEHO CTPOUTEIBCTBO U BBEACHO B HKCITYaTallHIO
apodunsHoe otnenenue Ne 2 (terieps Y/I-2). DTO oTHeeHHe BKIIOYAIO B cedsi — cam
y4acToK NpoOJeHuUs.

TexHonornyeckas cxema HOBOIrO APOOUIIBHOTO OTEIeHHUs NpelycMaTpuBala He
TOJIBKO APOOJIEHUE CBAp M MOCIEAYIOUIMHM X pacceB, HO U JaBaja BO3MOXHOCTb Iepes
pacceBoM Jo/pabiivBaTh CBAaphl Ha BaJKOBBIX JpoOuikax. Kpome Toro, Obul INpeay-
CMOTPEH U MOTOK IIOMOJIA C ABYMS CTEPKHEBBIMU MEJIbHULIAMU JJIsl [T0J1y4€HUs TOHKO-
MOIIOTOM COCTABASIOUIMNA U NMEPUKITA30BbIE MTOPOLIKH.

Bpawarowasics neus Ne 6 (pucyHok 3) Obina BBele€Ha B IKCIUTyaTaLUIO
24.07.1978 rona u ¢ 3TOro BpeMeHH CTPOUTENbCTBO KomIulekca LIMII-2 cuurtaercs 3a-

KOHUYEHHBIM.

B pesyibTaTe yMEHbBIICHHS BBINYCKa IIEXOM ODOMOKEHHBIX INEPHUKJIA30BLIX I10-
POIIKOB, Ha3peia OCTpasi HeXBaTka B OTCEBE U 110Ja4€ MEJIKO3EPHUCTBIX KaYECTBEHHBIX
nopowikos s uznenuid B LIMUW-2. Agmunuctpauued koMOnHaTa ObUIO IPUHATO pe-
LIEHHWE O MEPEeBO3KE YacTU CIAOOCIeYeHHBIX MarHEe3UTOBBIX MMOPOLIKOB aBTOTPAHCIIOP-
ToM 13 BTOporo yuactka IIMII-1 (3T MOpoLIKK HCIIONB30BANUCH TaM JIJisi IPOU3BOJICT-
Ba MCB mpoayKkuuu W MPUIOTaBIMBAINCh M3 BBICOKOKa4ECTBEHHOIO MarHe3uTOBOIO
CHIPbsI) B CHJIOCHBIN CHIPbEBOW CKJIaJ LI€Xa, a W3 HEro MmoJgaBaTh MOPOUIKK AJIsi COBMECT-
HOTO O0MTa ¢ ChIPHIM MarHE3UTOM BO BpaLIAIOLIEHCs IMeYH Ne 5 mmu Ne 6. 13 nony-
YEeHHBIX TAKMM 00pa3oM HaMEPTBO O0OXOKEHHBIX, MOBLIIIEHHOI0 Ka4eCTBa [MOPOLIKOB,
¢ 1994 ropa B 11eXe CTaNH IPOU3BOJUTH OTCEB MEIKO3EPHUCTHIX (PPaKLMit JUIsh U3/IETUH.

O6mmit 06beM POM3BOICTBA EPUKIA30BEIX MOPOIIKOB U H3AENUH Ha KOMOWHA-
Te, B LIeXe B TOM YHCJIE, POLOIIKAI CHIKAThC. AIMUHUCTpanus KoMOuHata, usyJas u
YUUTHIBAs KOHBIOHKTYPY PasBUBAIOLIErO BO BTOPOH MOJIOBUHE 90-x roJl0B peIHKA COBI-

Ta TIPO/IYKIMH, CBOEBPEMEHHO pearnpopajia Ha ero 3anpochl noTpeduTene.
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Pucynoxk 3 — Bpataromasicst neun Ne 6

Heo0x0a1MM0 Obi10 OLICTPO H3bICKHMBATL BO3MOXMHOCTH BblIlyCKa HOBBIX BMJIOB
NPOAYKIMU, UCKATh HOBBIX INOTpeOUTeNIeld, B TOM YHUCIE U U3 JalbHEro 3apyoexps,
BHEJPSITh HOBbIE TEXHOJIOTHH, KapAMHAJIbHO MOBBIIIATh KAYECTBO YK€ NPOU3BOAUMBIX
BUJOB NOPOIIKOB U U3/IEIIUM.

Tax B aBrycre 1999 rona B LIMI -2 Hauanock nmpou3BOACTBO U OTIPY3Ka CTOPOH-
HUM MOTPEOUTENSIM B )K/J BArOHAX KayCTUYECKUX MarHe3UTOBBIX MOPOLLKOB.

B 2000 romax pa3zBuTHe Liexa NPOUCXOJAUT 32 cUET pa3pabdOTKH MPUHIMITHAIBHO
HOBBIX BUIOB IIPOAYKUMHU, BHEJAPEHNE HOBBIX TEXHOJIOTUH NPUMEHEHUE COBPEMEHHOIO
OTE4YeCTBEHHOTO U 3apy0eKHOro 000pya0BaHUSL.

B 2003 roay y Merannypros LIMPOKHM CIPOCOM TOJB3yeTcs, (JIOCH ISl pac-
KHCJIEHHs M 3arylIeHUs LIJIaKOB [IPU KOHBEPTOPHOM IIPOU3BOJICTBE CTaJM, YTO I103BO-
JIUJIO 3HAYUTENILHO ITOBBICUTH CPOK CIIYXKOBI ()yTEpOBKHM KOHBEpTEpA.

Llexom ocroena Texnosorusi ooxura @OM u B 2006 rojty HapacTUTh UX BBITYCK
J10 52 TBIC. TOHH B r'OJI.

14 nrons 2000 roma 3aKOHYEHO CTPOUTENBCTBO U BBEACHO B SKCILTyaTALMIO OT/Ie-
JeHue OPHUKETHPOBAHMS KAyCTHYECKOH MbUIM (TEenepb Ha3bIBACTCsS YYAcTOK IOMOJIA
npeccopaHus ooxura u popmosku YIITIOu®d.

A Ttaxxe no TpeboBaHUIO NOTpedUTeNeld OpraHM30BaHO 3aTapUBAHHUE TOBAPHBIX

nopowkos mapox I3, TITITU B MKP, anst yvero cMOHTUpOBaHO ABa y3/a IO 3aTapu-
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BaHMIO 20% TOBApHBIX IOPOIUKOB OTIPYXAETCS HOTPeGHUTENSIM 3aTapeHHbIMH B MKP.
Cilenyronum pasBUTHEM B LieXe CTa0 CTPOUTEIIBCTBO 110 pacmupenuro YT ud.

B 2006 rony HauaTo CTPOUTENHCTBO MOTOKA I10 NIPOM3BOACTBY NJIOTHOCIEYEHHO-
TO KIIMHKepa.

29 wrons 2008 roga npoussenu pozxur rnedn «Maerzy 10 aBrycTa NyLieH B pa-

00Ty npobunbhblii xoMmzeke. I10ToK MO MPOM3BOACTBY IIOTHOCTIEYEHHOTO KJIIMHKepa

HayaJl paboTy B MIOJHOM 0ObeMa.

1.2 OcHOBHOe TeXHONOruYeCKoe 000PYa0BaAHIE ¥ er0 TEeXHUYECKas XapaKTepH-

CTHKa.

OcHoBHOE TexHOnorn4eckoe 06opyR0oBaHue:

I) Bpawaromiascs nedb 170 x 4,5 m «BoaroueMrsxmarny;

2) OapabaHHBIN XONOOUNBHUK 56 X 3,6 M;

3) nozarop 959 JH-T;

4) neHTOUHBIC KOHBEHEPEI;

5) LIIHEKOBbIe KOHBEHEPHI,

6) OyHkepa.

Texnudeckas xapakTepHUCTUKa Bpawatouieiics neyu (tabnuua 1).

Tabnuna | — Texauueckast XapakTepUCTHKA BPALLAIOIIENRCs eYH

| Hanmenosanue: Paswmep:

— BHYTPEHHHH nuameTp Kopryca (6e3 pyTepoBKH ) 4500 MM

— IJIAHA Koplyca 170 m

Y KJOH I1e4un l 4%

ITpon3BOAUTENBHOCTD MeYH IO 000XKKEHHOMY MaTepuany j 227/yac

_

2 —

Yucao 000poTOB KOpIyca Mevn:

a) [Py BKIFOYCHHUK TIIABHOTO MPUBOJIA 1,11 06/Mun

peryJMpoOBKa 4uciia 000POTOB- NEKTPUULCKas CTYNEHIMHU

(Tonpko BHM3 Ha 50% OT HOMHUHAJIBHOTO YHCJIA) 4,1806/yac

0) Mpu BKITFOYEHHWH BCIIOMOTATENBHOTO PUBOJA | J
L

JaAucm
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OxoHuyanue Tadiunm! 1

HaumeHnoBanue: Pazmep:

KonnuecTBo onop (MOALLIMITHUKH KaueHus ) 6 Wt

— CMasKa NOAIMITHUKOB ONOp XUJKasA depnakoBas U3 MacleHbiX BaHH MOALLUUIHH-
KOB C LIEHTPaAJIM30BAaHHON MEPUOMYECKON CMEHOM MacJa
— CMa3Ka peAyKTopa NpUBOJA KUAKAS LUPKYISIIMOHHAA

— CMa3Ka BEHULOBOW M MMOJABEHUOBOM WeCTEPCH XUAKast UUPKYJIAUIUOHHaA
L

1.3 HasHayenune, KOHCTPYKLHS, IPUHLMI pabOThl BpalllatoLLeiicst neun e€ OCHOB-

HBIX Y3JI0B

Ilpumenenue: Bpamaromascs nedsb (pUCYHOK 4) CIY>KUT AJIs 00)Ura Mardes3nra,
a XOJIOAWJIBHBIM Oapaban msi oxnaxnaeHus ero. Jpob6nensit maruesut ¢ JJOD no ka-
HaTHOM JOpore B BarOHETKax JAOCTABIAETCS B IpHeMHble OyHKepa. V3 npueMHbIX OyH-
KEpOB MO TeYKaM MarHe3UT MOCTYMAaeT BO BpalAroUIlytocs reub. [lon nedcTBreM BbICO-
KOW TeMIlepaTypbl MPU JBUKEHUH MTPOUCXOAUT O0NUI MarHesuta. JIBurkeHue maTepua-
10 NPOUCXO/IUT 3a CUET YKIIOHA KOpITyca Bpallarollieiics TIedy U XOIO4UIbHOro 6apaba-
Ha.

B kauecTBe TOIUIMBA WCIIONL3YETCsl PUPOAHBIH ra3 (pe3epBHOE TOMIMBO-Ma3yT).
3 Bpamatoweicst neur 00OMOKEHHBIM MarHe3uT MO CIUBY NEPECHINHON0 KOJOALA M0~
MajaeT B XOJOAWIbHBIN OapabaH, T/ie MPOUCXOAHT €ro OXJaXKAEeHHE BCTPEYHBIM BO3-
JYIIHBIM [TOTOKOM. J[JIst yNydJileHus OXJIaKIeHUsT MPelyCMOTPEHbI ME€PECHINTHbIC HOIKH
U TeII0OOMEHHHUKH.

[TocpencTBOM CETOK pacceBa MPOUCXOAUT pasfielieHue OD0XIKEHHOM Macchl IO
(ppakuusam. OxyaxaeHHas Macca 110 TeYKaM NOCTyNaeT Ha KOHBeHep ¥ TPaHCIopTUpy-
ercs B JICO.

BayTpy ne4b GyTepyroT OrHEYIOPHBIM KUPIMYOM. [ITMHHbIe BPAILAIOWKUECs Me-
4n 060pY0BAHbI BHYTPHUIIEYHBIME TEINIOOOMEHHBIMY YCTPOMCTBAMHY (LICTHBIE 3aBEChI),

BBITTOJTHAOLIUE (bYHKIlI/II/I BHYTPUIIEYHOT'O TEII000OMEHHHUKA.
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Kopryc meun GanmaxkamMu ormupaercs Ha polIMKoonopsl. [leds Bpamaercs: NpUBO-

HOM, HaAXOSUIHMCs IIPUMEPHO IMOCEPECIUHE KOpIIyCca IMCYH. Bpama}oumﬁ MOMCEHT IIC-

peaacTCs 4€pe3 BEHLUHOBOE KOJIECO.

Ileys ycTaHOBIEHA NOA YKIOHOM 4% U BCJENCTBHE €€ BpallleHUs U YKJIOHA Ipo-
MCXOIUT NTPOJBHIKEHUE MaTepuala.

123 4 6 5 7 9 10 11 12 3 13

Pucynox 4 — O0uwuit Bua Bpalaromencs nevu
| — BEpXHSIsS U HMXKHSIS TOJIOBKM Ne4H; 2 — 3arpy304Hoe yCTPOUCTBO; 3— yIUIOT-
HeHue; 4 — NOJIUMITHUK; 5 — OMOPHBINA POJIUK; 6 — YIOPHBIN ponukK;7 — 0aHJaxX;
8 — IOABEHLIOBAS 1IECTEPHS;9 — BeHLOBas mecTepHs; 10 — peaykrop;

11 — nBuratens; 12 — ynopHoe yctpoiictBo; 13 — dopcyHka.

Jucm

151000.62.2016.746.00.00.113

19




1.4 MoOunbubiit kpan L'TM 1160/2 (LIEBHERR)

Kpatkoe onucanue kpana LTM 1160/2 (LIEBHERR) (pucyHok 5) npumeHsieMbiii
A1 CTPOMOBKH (TPaHCTIOPTHPOBKH ) BpaLUAOLIEHCst e

- [IPEBOCXOAHBIE I'PY30BbLIE XAPAKTECPUCTHUKHU, COOTBETCTBYIOIIHME MacCaM IpOTH-

BoBecoB O T, 11 1,23 1,35 T.u50T,;

s Bl K .f\
S T o

LiEBHERR

Pucynok 5 - Mob6unbHeii kpad LTM 1160/2 (LIEBHERR)

- HanexHull Typbonmzens Liebherr, 400 kB1/544 n.c. (Euro II) Ha maceu kpana;

- KOMIIAaKTHO€ W BBICOKOMAaHEBPEHHOE [UIACCHU MOBBILIEHHOW NPOXOAMMOCTH, S5
yHpaBiIsgeMbIX MOCTOB, MUHUMAIIBbHBINA paauyc noBopora — 10,3 m;

- HOBasl 6-CEKLIMOHHAs CTpeJla ¢ OBAIbHBIM NPOQHUIIeM U YHUKAIHHBIMU TIPOYHO-
CTHBIMH CBOHCTBaMH, JJIMHA OCHOBHOH cTpeibl 13,2-60 M. CucteMa TeneckonupoBaHus
«Telematiky» paboTaeT B py4HOM U aBTOMAaTHUYECKOM PEXUMaX;

- 3-X CEKIMOHHBIN yUIMHUTENIb CTPENbI MO3BOJISIET YBEIMUMUBAThL JIMHY CTPEJIb

Ha 12,2 — 36 M. OH MOXeT ycTaHapnuBaThes noj yrimamu 0°,15°,30° uin 45° K ocHOB-

HOU cTpelie;
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- KOMIUIEKCHAsi 3JIeKTpO-THApaBiiMdYecKas CUCTEMa YIpaBJeHUs IpPUBOIAMH,
BKJItOHaroLast aekTpoHHbId 010k LICCON;

- LICCON — naubonee nepenosasi 00pToBasi KOMIIbIOTEPHAsE CUCTEMA, C IIOMO-
ILBIO KOTOPOW ollepaTop yIpapisieT W mojiydyaer UHpopMalMio 0 paboTe BCEX CUCTEM
kpana. Kpome toro, LICCON — camas HanexHasi cucrema 6€30MacHOCTH;

- AM3€/1bHbIE ABUIATeNM, IPUBO/BI IOBOPOTA, NOABEMA, THAPOHACOCH! U ONOPHO-
MOBOPOTHOE YCTPOWCTBO SIBISIIOTCS] BBICOKOKAaYECTBEHHBIMH KOMIIOHEHTaMHM ITPOU3BOI-
crBa Liebherr;

- LTM 1160/2 npouzonutcsi pupmoii Liebherr B cooTBeTCTBHU € CUCTEMOM

obecneuenus kadectBa DIN ISO 9001 u ceptuduuuposasn ['ocroprexnanzopom POD.
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2 TEXHOJIOTMYECKUM PA3JIEJ

2.1 TpuHuun paboOTbl OCHOBHBIX Y3J10B

[To npuHimny paboTy BpallarolKecs Mevn pasinyaroT:

- [10 HPUHLMIY TeJ1000MeHa — C MPOTUBOTOKOM U C TapaljieNibHbiM TOKOM Ta-
30B M Marepuana;

- 110 CIIOCOOY Iepefauk SHEPIuK — C MPSAMBIM, KOCBEHHBIM (Yepe3 CTeHKY Myde-
J1s1) i KOMOMHHUPOBAHHBIM HArpeBOM 00pabaThIiBAEMOro MaTepuala.

[To Ha3HauYEHH!O BpallAlOLIMEcs eYd JeJsIT: BPAILAIIMECs NeYn Uist ClIEeKaHus
[IIMXT B MPOU3BOJCTBE IJIMHO3EMA, [TONTyUEHUs] [IEMEHTHOIO KJIMHKEpa, OKUMCIIUTEIbHO-
ro, BOCCTAHOBHUTEBHOTO, XJIOPUPYIOMIEr0 00XUra, NPOKaIKd M'MAPOOKUCH alIFOMUHMS,
KOKca, KapOOHATOB, CyNb(PATOB U [ip., 00E3BOKUBAHUA MAaTECPUAIIOB, U3BJICHEHUS LIHHKA
M CBUHIA (BeJbLI-NIeYM), OJyUYeHHUs JKeJle3a WIK CILNIABOB LIBETHBIX METANIOB UX Ips-
MbIM BOCCTAHOBAEHUEM U3 Py B TBEPJOH (paze (KpUUHbIE €Ul ), 00XKHUra OTHEYIIOPHO-
rO CHIPBS U JIp.

Bpamatomuecs nedn paboTaloT 0 NPUHLHUIY IIPOTHBOTOKA, T.€. MaTepUan, HoJI-
BEprarouuics O0XKUTY, H TOpsiuue ra3pl ABHXKYTCS HaBCTpedy ApYyr Apyry. bonemuHcT-
BO BpallalOHIUXCs I1e4eld B OrHEYNOPHOHN NMPOMBILUIEHHOCTH paboTaloT Ha IPUPOJIHOM
raze. Ha 3aBogax, KoTOpBI€ elle Ha MOTyYarT NPUPOJHOTO raza OT MarucTpaibHBIX Ce-
TEH, nedd paboTarloT Ha MasyTe.

ITpvponHsIil ra3 MOJAETCs Ha TOPEIIKY, HAXOASILIYIOCS B [OJIOBKE HH)KHErO ropsi-
4ero KOHLA Bpallaroliencs neud. BTOpUYHBIM ropsiuuii Bo3qyX nojaercst B Ne€4Yb BEH-
THIATOPOM U3 XONOAHIbHUKA.

Hccnenosanusamu, nposeaesHsiMu Ha OOO «I'pynma Marsesut», yCTaHOBIICHO
4TO NPUMEHEHNE TUPY3MOHHBIX BRICOKOCKOPOCTHBIX ropesok ['JII-1 no cpaBHeHMUIO C
IHQPY3MOHHON HeperyJlupyeMoil ropeikoi Tuma Tpyda AaeT IKOHOMHUIO MPUPOIHOTO
raza ¥ ynydllaeT OCHOBHbBIE MOKazaTedu paboThl meud. [Ipu oTKItoUeHHH TIPUPOTHOIO

rasa npeayCMOTpPEH NMEPEBOM INEUH Ha OTOIICHUE Ma3yTOM.
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2.2 Kopnyc ppatiatoliefics nedu (OCHOBHBIE y3JIbl)

Bpauaomascs 1edb coCTOMT M3 KOpIyca ¢ HaJeThIMU Ha Hero GaHIaxamu, po-
JIMKOBBIX OIOp, MPUBOJA, XOIOIHON TOJIOBKH C TLLIEBON KaMEpOH ¢ 3arpy30vHBIMU
yCTPONCTBAMU, TOPsiYeH FONIOBKH M XOJIOAUJIbHHUKA.

Kopryc neun (o0xuroBsiit Gapaban) NpeacTaBiaseT COOON METaTHYECKUH LiH-
JNUHAD, U3TOTOBIEHHBI U3 JUCTOBON cTaynd. BHyTpu uununap 3adyrepoBaH OrHeynop-
HbIMM M31enusiMu (KUPIIM4OM). DJIEMEHTBI KOpPIyca Ie4H, Ha3blBaeMble Obeuaikamy,
MMEIOT JUIMHY, COOTBETCTBYIOIIYIO HIMPHUHE JIMCTA, JUIMHA KOTOPOro OOBIMHO paBHa
JJTMHE OKPY)KHOCTH KOpIIyca.

Bounblias 4acTh nevel OrHeynopHOW MPOMBIILITIEHHOCTH UMEET BHYTPEHHUMH Jua-
MeTp Kopryca 3-3,6 M u jummHy 50-90 M (B Moem crydae nuamerp 4,5 M, aiauna 170 m)
Kopnyc neuu ycTaHOBIEH ¢ HAKJIOHOM K TOPH30HTAIBHOM IIOCKOCTH 0KoJIo 5 % (B MO-
eM ciydae 4%) B CTOpOHY BbIXOAa 000XOKEHHOIO MaTepUala.

Ha xoprnyce meuu 3aKperjieHbl CTadbHbIE KOBaHHbIE OaHIa)XH, OIMPAIOUecs Ha
CTajbHbIE POJIUKHU. PONMKOBBIE OMOPBHI COCTOAT M3 ABYX OIOPHBIX POJHMKOB, KOTOPbIE
HACAKCHbl Ha OCH B ropsiyeM COCTOSIHUM. POJIMKHK BpalaroTcs ¢ 4acTOTaMU IPUMEPHO B
4eThlpe pasa OOJBIIUMHU, YeM OaHAaX, I03TOMY IOBEPXHOCTH POJMKOB U3HALLIMBACTCA
3HAYUTENIbHO OBICTpee, YeM IOBEPXHOCTh OaHAaxa. TakuMm oOpa3oM o0eCreYuBaeTCs
A0JIrOBpeMeHHas paboTta GaHaxel, 3aMeHa KOTOPBIX TpeOyeT MHOIO BPEMEHHU U CTOU-
MOCTb 3HaUUTEJIBHO BBILLE, YeM posHKoB. O0a KopIlyca MOAILMITHUKOB KaX10r0 POJIMKa
3aKperieHs! OoNTaMy Ha IUIHTE, KOTOpasi B CBOIO odepenb OOJTaMU 3aKkpeluleHa Ha pa-
Me POJNIMKOBOHN onopsl. ITpy yMeHbIIEHUH pAacCTOSHUS MEX]y POJUKaMH, T.e. UX CIBHU-
FaHdM, KOpIyC Me4YH MOJHHUMAETCs, a NpU pa3ABUTaHMH OonyckKaeTcs. llpu cnBUraHuu
TOJIBKO NEPENHUX NTHOO0 3aJHUX KOPIYCOB [OAIIMIHUKOB OCH POJIMKOB MOTYT 3aHSTh
LHOJIOXKEeHKWe, He MapallilesbHoe ocu Koprmyca. Ilpu 3Tom xopnyc GapadaHa BO Bpemsi
BpalleHUst OyeT NepeaBUTraThCs BAOJL CBOE OCH.

Kopnyc neun mexay Toukamu ornops! paboTaeT B OCHOBHOM Ha u3ru6. [lonyctu-
MO€ HamnpsyKeHHe MeTallla Ha M3ru0 onpeneiiseT, Kakod TOMUUHBI JOMKEH ObITh KOp-
yC Me4Yd ¥ PacCTOSHUE CIENYET YCTAHOBUTDh MEXAY COCEJIHUMH POJIMKOBBIMU OTIOpa-

mu. ToMHY KOpITyca B 30HE CIIeKaHusi 00bIYHO NMprHUMatoT 40-45, a B Ipyrux 30Hax
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20-35 mMm. Kpome uzrudarolivx ycuiivi, Ha KOPIyC Me4d JNEHCTBYIOT CPe3blBaIOLIME
CHJIBL.

ITpy HepaBHOMEPHOM pacrpe/efieHu Harpy3Ku Ha KOPILYC M3-3a Pe3KUX OTKJIO-
HEHUH ero TeMmepaTypbl OT HOPMBbI, 1e(heKTOB MOHTaXa U PEryJIUPOBKU He4Yd Kaca-
TENbHBIE U M3THOAIOIINE HANPSOKEHHS MOTYT Ae(OPMUPOBATh U AaXKe PaspylIUTh KOp-
nyc rneyu.

Hanbonee BpenHO oTpaxaeTcs Ha COCTOSIHUM KOpPIyca Ievyw HepaBHOMEPHOE
pacnpejelieHue TEMIEpPATyp B €ro NnonepedHsix ceyeHusx. HepaBHomepHoe pacnpene-
JIEHUEe MEXaHWYECKUX HArpy30K MPOUCXOAMUT U3-3a KOHLEHTPUUHOU NOcaiku OaHaxeH
Ha KOPIYC, HEMIOTHOIO INpuieraHus (pyTepoBKM K KOpPIyCy, Ype3MepHOro nepekoca
POJIMKOB, NIPUMEHSIEMOr0 Ul yAep)KaHUs Meyeld B CpeHEM TOJIOKEHUH BIOJb OCH IIe-
4M, U JIp.

Hnist npoTUBOAEUCTBHS Ae(POPMUPYIOILMM YCHUJIUSM YBEIUUMBAIOT TOJUIMHY, 4,
CJIEIOBATENBHO, U J)KECTKOCTh KOpIlyca, I0BOAS ee Moj OaHmgakaMu U IMPUBOJHOH IIec-
TepHel 10 60-120 mm. [l co3nanus NaBHOTO nepexojia K 0ojiee TOHKMM CEKLUSIM B
COCEIHUX C YTOJILIEHHBIMU CEKIUSIMH YCTAaHABIMBAIOT CEKIHUH TOJMHON 50-70 MM.
IlpumeHnsieMoe panee MpUBapUBaHUE KOJEL YXECTKOCTH K KOPIyCY Me4yd He ONpaBaaio
ce0s ¥ B IoclieIHee BPEMS HE UCTIOJIb3YyEeTCs.

JUst npenoTBpallieHUs] YCKOPEHHOTO paspyLIeHust (PyTepOBKU Ha CTBIKAX OTAeIb-
HBIX CEKLHH KOpIlyca PEKOMEHAYETCS HEe yCTaHaBIMBATh POJHKOBLIX OMOP B 30HE MaK-
CUMaJIbHBIX TeMIIepaTyp, He AeNaTh COeAUHEHNE OTAEIIbHBIX CeKUMI KOopIlyca Mo Npu-
BOJIHOM LLECTEpHEH U MoJ OaHIaKaMHU.

ITpu pabore medn xopIyc MOXeET NepeMelaTbCs Ha poJinKax BAOJbL CBOEH OCH.
HesnauntensHble niepeMerienus, Korna kpas 0anaxed Haxo#sTcs B Ipejenax 1npu-
Hbl POJIHKOB, MPEICTABISIOT c000# 00bIYHOE sABICHME. Jisi TpeaoTBpallenmi 6oabIINX
nepeMerieHnii KopIryca e4y BIOTb CBOeH OCH, B PE3yJIbTaTe KOTOPBIX OaHJaX MOXKET
COUTH C POJIMKOB, yCTAaHABJIMBAIOT KOHTPOJbHLIE PONKMKHU. Pacrnonaralor KOHTPOJbHbIE
POJIMKH Ha BEPTHUKAIBHBIX OCSIX ¢ 00€UX CTOPOH pebep Ganmaxei.

IIpu NpaBHIBLHOM MOJOXKEHMH KOPIyca IIedr BO BpeMs paboThl Mex1y pebpamu

Ganmaxa U OOKOBOIH NOBEPXHOCTHIO KOHTPOJBHBIX POJMKOB JAOIXKEH ObITh 3a30p. B
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Cllydae 4pe3MepHOro NepeMelIeHHsl Kopilyca Ne4Yy BIOJb ero ocu pebpo bGannaxa 0Oy-
ZIeT HOKMMATh Ha KOHTPOJIBHBIH PONMK W MOBOPAYMBATH €0 Ha OCU, MPU 3TOM BKIIIO-
HUTCS CHIHANW3aLUMs, NPeAyNpexaaollas nepcoHan o HeoOXOAUMOCTH MPHUHSITH He-
MeJiIEHHBIE MepBI 110 YCTAaHOBJICHHUIO Me4YH B IpaBUiibHOE MojiokeHue. KoHTposibHbIC
POJIMKH BBIAEP)KUBAIOT OTPAHUUYCHHOE JaBJICHHE NEYM IPHU CBOSBPEMEHHOM TIPHHITUU
Mep OCH KOHTPOJIbHBIX POJIMKOB JIOMAKOTCS.

Kopnyc neuyun monydaer BpallleHHE Hepe3 pa3beMHYIO BEHUOBYIO 1LIECTEPHIO, KO-
TOpast y rnedel OOJbIIOTO AUAMETpa COCTOUT M3 IBYX U Oosee dacrteil. Beniopas miec-
TEPHsS HAXOAMTCH B 3aUEIUIEHUH C NOJBEHLIOBOM IIECTEpHEH, KOTopas MOXeT nepeme-
LATHCS MO IJTUTE CO CBOMMH MOAMMIHUKAMHU, 3a(UKCHPOBAHHBIMU YIIOPHEIMU O0JITa-
mMy. Ban noaseHIOBOM LIECTEPHU BpAILAETCs OT BJIEKTPOJBUIATENSI MOCPEACTBOM pe-
JyKTopa.

HroxHui pa3rpy304Hbli KOHEL eyl BXOJUT B OTKATHYIO (PyTEPOBAHHYIO I'ONOB-
Ky, Ha JIMLIEBOH CTOPOHE KOTOPOH YCTAaHOBJIECHBI ropeska IJisl 0Ja4yy TOIUIMBA B NeYb U
rasienxu i HabmoaeHus. I'onoBky neyei 6051p1I0T0 JuaMeTpa UMEIOT OObIYHO CTa-
LIMOHAPHYIO TOJIOBKY. BepXHuil 3arpy304Hblil KOHEl Me4d BXOJIMT B KaMmepy, COeIU-
HSIOIIYIO €€ C IBUIeOCaAUTENbHBIMU yeTpolicTBaMu. [INsl mpeoTBpallieHus nojacoca
Hapy)XHOTO BO3yXa B MECTaX COSAHHEHHs KOpIyca Iledn Kak C OJOBKOMH, TaKk U ¢ Ka-
Mepoil Ha 3arpy304YHOM KOHLE YCTAHAaBIIMBAIOT YIJIOTHUTENbHbIC YCTPOMCTBA, UMEIO-
Me BaXHOE 3HaYeHUe A 3PGHEeKTUBHON paOOThl NI€YM, XOIOAUIBHUKA, 3aleUHbIX Te-
NJI00OMEHHDIX MbIIEOUUCTHTENbHBIX U TATOBBIX YCTaHOBOK.

TemrepaTypa OTIENIbHBIX YYaCTKOB KOPIyca U APYTHUX METAUIMYECKUX JAeTalel
rnevyn He noybkHa npesbiarh 300-350 °C, yunTeiBas, 4To Npu GoJiee BLICOKOH Temmnepa-
Type BO3HUKAIOT OOJIbLIME HANPSIKEHUS U IIPOYHOCTH METalla PE3KO Majaer.

OO0O0XOKEHHBIH MaTepuans U3 Kopryca NEYd Yepe3 I'ONIOBKY [OCTylaeT B XO0JI0-

JUJIBHUK OJIs OXJIQXXKACHUS BO3IYXOM.
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2.3 XononuneHbll Oapaban

BapaGaHHBIM XONOAUIBHUK MpeICTaBIseT COOOH UENTBHOCBAPHON OapabaH nua-
MeTpoM 2,5-3,6 M, AnkMHO#i 20-56 M, BpalJarolIMMCs Ha ABYX POJIMKOBBIX OTOpax, a npu
OONBIIMX AMAMETPAX W JJIMHAX TIeYd Ha TPEeX POJHMKOBBIX ornopax. JacToTa BpaileHMs
Oapabana 1,5-3 006/MuH. bapabaH ycTaHaBIUBAIOT € yKJIOHOM 3,5-5% B CTOPOHY BbIXO-
Jla Matepuana.

Brirpy3ounblii KoHel 0apabaHa XOJOAMIBHUKA HA MPOTSHKEHUU 2 M UMEET OT-
BEpPCTHSI, pa3Mepbl KOTOPBIX OOECNEeUMBAIOT NPOXOKIEHHE KYCKOB MaTepuana, No3BO-
NAIOIMX MX WCIONB30BaHMe 0e3 JalbHEHIIero W3MeNb4YeHuUs, ¥ MpeacTaBiseT coOoH
OapabanHbli TpoxOT. Matepuan, NpolleAIni Yepe3 yKasaHHble OTBEPCTHs, [1011aJaroT
B BOPOHKY, OTKY/la IOCTyNaeT B Tpancnoptep. Kycku, He nmpoleaume yepe3 0TBEpCTUs
HANpPABJISIOTCS HA APYTOU TpaHCIIOpTEP U MOCTYIAI0T Ha APOOUIIBHYIO YCTAHOBKY.

3arpy3ouHas 4acTh OapabaHa XOJOAMIbHUKA Ha TPOTSKEHUM OJHOM TPETH CBOEH
AJKHbl QyTEpyeTCcss OCHEYNOPHBIMU M3ACNUsIMHU. {151 yBEeIUYEHMUSI KHTEHCUBHOCTH OX-

JOXIACHHUS B cpenHeﬁ U XOJNOAHBIX YaCTAX XOJOIMJIBHHKA MNPUKPCIUIAIOT IIOJIKM U3

LIBEJUIEPOB.
Ha xopnyce xosloguiibHUKa yCTaHOBJIEHB] OaHAaXU U BeHLlOBas wectepHs. [Ipu-

BOJ OCYUIECTBIIACTCs OT DJIEKTPOABUTATENA YEPE3 PEAYKTOP.

2.4 IlpuBon Bpalarouieics neuu

B nexe No 2 mertannyprudeckoro mnopouika OOO «I'pyniia Marnesur» padoTaroT
YETbIpE BpalllalOIIMECs TI€4YM, U3rOTOBICHHBIE 3aBojioM uM. Tenpmana (I'JIP), ¢ BHyT-
peHHUM quameTpoMm 4,5 M, fiuHoi 170 M. Ykion koprnyca neun coctasinser 4 %. Kop-
MyC Ie4YH YCTAHOBJIEH HA LIECTH OMOpax C MOJLIXAITHUKAMK KayeHus. [IponzBonurens-
HOCTB ey Mo 000XKEHHOMY MarHe3uTy cocTaBiser 23 T/4.

I"naBHBIM npuBOA neuw, NpeaHa3HAYEHHbIHN JJIS BpallleHHs Kopryca IeyH, COCTO-
UT U3 JIByX aJiekTpojasurateneid 1 (pucyHox 6), Kaxapld U3 KOTOPBIX MOCPEACTBOM pe-
AYKTOpa 2 ¢ nepefaTo4HbIM YucioM 1,=87,82 nepenaer BpallleHHe KyJaukoBOH Mydre

3, KoTopas BpalaeT BaJl [TIOABEHLIOBOU mecTepHH 4 ¢ Moayiem 45. O6e
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NOABCHUOBLIEC MIECTCPHH 4 gaxonsATcs B 3aLEIUIEHWH C BGHHOBOﬁ HIECTCPHEH. O,I[Ha

[moABeHUOBasA LICCTECPHA HAXOAMUTCA B 3alCIVIEHMH C BEHIIOBOM B npaBoﬁ HUWXXHEHU €C

HETBCPTH, 4 BTOpast — B JICBOH.

Pucynok 6 — IlpuBon neun auameTpom 4,5 M U 1dHoM 170 M

151000.62.2016.746.00.00.113
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[Tepsoe BpeMst nevd padoTaiu ¢ 3eKTPOABUIaTeSIMU IJIaBHOTO MPUBOLA MOLI-
gocteio 250 kBT, 750 00/MMH NEepeMEeHHOI0 TOKa, IIOCTaBJICHHbIMU 3aBOJOM-
u3roToBuTesieM. UYacToTy BpalleHMs KOpIyca NeYd MOXHO Obu1o usMeHsTe oT 0,8 10
1,1 06/MuH.

YkazaHHble TEKTPOABUTATEIM ObLIM 3aMEHEHBI Ha DJIEKTPOABUraTENd ITOCTOSH-
HOTO ToKa MolHOCThIO 175 KBT, 460 B. YactoTy BpallleHHst KOpIyca MeYn CTago BO3-
MOYKHO H3MeHATh maBHo ot 0,7 10 1,2 00/MHUH.

BcrniomoratensHplH TIPUBOJ MpeAHa3HAYEH [Jis MPOKPYUMBAHUS Bpalllalolleics
MeYd Mpu PeMOHTHBIX, PyTEpPOBOUHBIX paboTax ¥ B Cilydasx aBapUHHOIrO BHIXOAA M3
CIPOSt HNCKTPOABUrATENS] MTaBHOTO TMPHUBOJA WM OTKJIIOYEHMS 3JIeKTpOo3Hepruu. Pe-
AykTop 5 (pUCYHOK 6) BCIIOMOIaTeJIbHOrO MPUBOAA C NMEPEeNaTOYHbIM UrucioM 1,=20,49
COEIMHEH ¢ OBICTPOXOHBIM BalloM peyKTopa 2 IIIaBHOIO NPUBOJAA. JJIEKTPOABUIaTElb
6 MowHocTRO 14 kBT, 735 006/MUH. nepenaeT BpallleHUE PEAYKTOPY S5 BCIOMOraTesb-
HOTO NPUBOAA, KOTOPBIM BpalllaeT KOPIIyC Medu ¢ yacToTol Bpamenus 4,18 06/4.

B neyax yka3zaHHOW KOHCTPYKLMM HCKJIOUEHA HEOOXOIUMOCTh IepeKoca Ornop-
HBIX POJIMKOB JUIS YAEPXKAHUS KOPIyCa IIeYH B NPaBUIIBHOM NOJIOKEHUH. g npenoT-
BpalleHHUs [epeMEILUEeHUH KopIyca IIeYd BJAOJIb €€ OCH, B Pe3yJbTaTe KOTOPBLIX MOXXET
NPOU30UTH cXOJ 0aHJaXed ¢ POJMKOBBLIX OINOP, MepBble ueThipe Oannaxa obopyroBa-
Hbl YNOPHbIMU POJIMKAMM C TMJPABIMYECKONM CUCTEMOMN BOCHPHUSATHSI OCEBBIX YCHIIHUH.
YTopHBIMU POJIMKAMHU AHAJIOTMYHON KOHCTPYKUUHM OOOpYydOBAaHO JBa OaHpaxa XoJio-
JUIbHUKA. [laBneHue ®UAKOCTH B CUCTEME MMAPABIMYECKHUX YIIOPORB MEUU COCTABISET
15 Mlla, a B cucteme ynopoB xonoauiasHuka 10 MIla.

HnrameTp Kopryca XONOAMIbHHKA COCTABISIET 3,6 M, AMHa 56 M, YKJIOH KopIryca
xonoaufibHuKa 3,5 %, yacToTa BpalleHus XOMOAuIbHHKA 2,85 00/MuH. X0JIOAHIBHUK
YCTaHOBJIEH Ha TPeX POJMKOBBIX ONOpax ¢ MONUIMIIHUKaAMU KaueHus. [lpuBoa xoio-
JIAJBHUKA COCTOUT M3 DIIEKTPOABUraTeNsi MOLLHOCTBIO 125 kBT, 725 06/MuH, coenu-
HEHHOI'O C peAyKTOPOM, KOTOPBIM BpallaeT MOABEHIIOBYIO ILIECTEPHIO, HAXOIALLYIOCS B
3aLECINICHHU C BEHLIOBOM LUECTEPHEH, 3aKpEIVICHHON Ha KOPIYCe XOJIOIMIbHUKA.

Huxuull pa3rpy304HBIA KOHEL[ KOpIlyca MeYr BXOJUT B CTALMOHAPHYIO MOPSUYyIO

rOJIOBKY. YTUJIOTHUTENBHOE YCTPOMCTBO COCTOMT W3 BXONSMIIMX APYr B JApyra JiaOu-
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PUHTHBIX KOJIEL], IPHBAPEHHBIX K KOPIYCY €I 1 €€ TONOBKE. Bo3ayx U3 NOMeeHus,
HOZAIOLIMHCS B HAPYIKHBIH KOJNbLEBOH KaHai JaOMPUMHTHOIO YNIOTHEHHA, OTCachIBaeT-

CS U3 HETrO BEHTHUIIATOPOM, YTO npeaoTBpallacT rornagaHye 3Toro Bo3ayxa B IeYb.

2.5 WccnenoBanue paboTh! BpAILAIOLIEUCs Mevn

000 «I'pynma Margesut» ¥ BOCTOUHBIH HHCTHTYT OTHEYIOPOB MCCIICAOBAIA
paboTy me4u npu yacroTax spamenus 0,75; 0,85;0,95; 1,1 u 1,2 06/muH.

[Ipu nonade Ha oOxur marsesura dpaxuui 0-40 MM 1 CPaBHUTENIHHOM MTOCTOAH-
CTBE 3ePHOBONO XHMUYECKOIO COCTABOB YBEJIHYEHHE JacTOThI BpAIICHHs IE€YM Xapak-
TEpPU30BaNOCh YMEHBIICHHEM pPAacXOJa JJEKTPOIHEPTHH, HE3HAYNTENLHBIM YyMEHDLIC-
HHEM OTKPBITON NMOPUCTOCTH ITOPOLIKOB ¥ HE3HAYHTENbHBIM YBEJIMIEHNEM IIPOU3BOAH-
1CJIbHOC U TTEH .

C yBenuueHHeM 4YacTOThl BpaileHus meyn ot 0,75 po 1,2 00/MuH. M3MEHAeTCs
3epHOBOM COCTaB 00ONOKEHHBIX MOPOWIKOB: Ha 8-10 % yMeHpLIaeTCs CoNepKaHue 3e-
peH kpynHee 20 MM ¥ COOTBETCTBEHHO YBEJIHYMBAETCA KOJNMYECTBO Oojiee LEHHBIX
MENKO3EPHUCTHIX (PpaKimii, MPUrOHBIX JUis IPOU3BOACTBA U3jenui. CrenosaTesnbHo,
npy 4acToTe BpalleHns 1,2 00/MUH. yayq1IaioTcs IoKa3aTeay paboTsl I1eYH.

TeXHUKO-3KOHOMUYECKHE TOKa3aTeaud padoThl IeuM CyUIECTBEHHO 3aBUCAT OT
pa3Mepa 3epeH MarHesuTa, MojaBaeMoro Ha oOxur. Yem MeHsblie 4acTHLbl, TeM 0O0Jb-
LLie TIOBEPXHOCTh TEMJIOBOCTIPUSITHS W MHTEHCUBHOCTh YCBOEHMS Tella MaTeprainoM. C
yMEHbLUICHACM pa3Mepa 3epeH HHTEHCUMUIUPYETCs NpoLecc 00XUra U yMEHbLIAETCs
BPEMsl Ha 3aBEepIUEHHE NMCCOLMALUMY M ClIeKaHue KaXXIoH yacTuupsl. [Tpn atom cymect-
BEHHO YJyYLIAIOTCs TEXHUKO-PKOHOMUYECKHUE IOKa3aTesd paboThl BpALIAIOLIMXCS Tie-
4eH: yBEITHYHBAETCS MX NIPOU3BOAUTENBHOCTD, YMEHBLIAIOTCS TIBIIEYHOC, KOO(PPUIHEHT
pacxona ChIpbs U yACJIBHBIA pacXos TOIUIMBA 0€3 CHIKEHHUS MJIOTHOCTH ODOMIKEHHBIX
[OPOILIKOB.

IlepeduciieHHbie 3aBUCHUMOCTH MOATBEPXKJIAIOTCS TaKKe pe3ynbTaTaMH O0XKHra
MarHe3uTa BO Bpallaroluxcs rnevax AuaMeTpom 3,5 M 1 iiuHoH 90 M.

Pagora Ha OOO «I'pynna Marne3ut» Bpalaromuxcs rneveit guamerpom 4,5 M u

JiMHOH 170 M ¢ oTHOLIEHMEM JuIMHbL K AuameTpy 37,5 : 1 nokasana psji Ux IpeuMy-

auem

151000.62.2016.746.00.00.113

29




[ECTB 110 CPABHEHMIO C [I€YaMH, JJI1 KOTOPBIX OTHOMIEHUE MUIMHBL K IMaMETPY COCTaB-
nsier 25 1 u 20 : 1, a UIMEHHO: MOBBICHJIOCH KadecTBO OOXKUra (cHU3UIIACH MOPUC-

TOCTB), YMEHBLIMIUCH KOOPMUIMEHT PACXOAa ChIPHS U yIeABHBIA Pacxo/l TOTIHBA.

2.6 PoJIMKOOIIOPBI

PoJtKkoonophl Yepe3 GaHnaXXy BOCIIPHHAMAIOT Harpy3Ky OT Macchl Kopiyca Nnedu
C OrHeyrnopHoit hyTepOBKOH M 00XMraeMoro Marepuaa, a TakyKe OCEBbIC YCHIIHA, BO3-
HUKAIOLLIE BCIEACTBUE HAKIOHA IEUH M YacTOro MepeMelleH st Kopriyca B0jb 0CeBOH
JMHMM 13-32 MEHSIOLIMXCA TEIUIOBBIX Bo3AelcTBUM. PosMKu onop pacrionaratroTcst Ha
OIMHAKOBBIX PACCTOSHUSAX OT BEPTUKANIBHOM MJIOCKOCTH CUMMETPHH NEYH.

VY neyeil cTapbix KOHCTPYKLMH W MaJioro auamMeTpa NpUMEHsJIMCh POITUKOONIOPI
C MOMIIMITHUKAMM CKOJIBXKEHUS, KOTOpPble UMEJU YePIIaKOBYIO CUCTEMY CMasky U LUP-
KYJALHOHHYIO CHCTEMY OXJaxaeHus. VX HepocTaTkaMu SBIISIOTCA:

- HEPABHOMEPHOCTH HArPy3Ku Ha OPOH30BYIO MOTYBTYJIKY:;

- CJIOYKHOCTH KOHCTPYKLMH;

- HaJIle)KHOCTb CMa3KH;

- IPOHUKHOBEHHE MBUIN B MOALLUITHUK;

- MHTEHCHBHBIH N3HOC YIIOPHOTO KOJbLA;

- GoJibLIasi MOUTHOCTH Ha IPEOIOJIEHNE CUJT TPEHUS TP BPAILLEHHUH.

B HacToslllee Bpems TPaKTHUECKH BCE BHOBb BBIIYCKAaeMble OTEYECTBEHHbBIE
BpaLlaloLMecs IeYd OCHAINAOT ONIOpaMH Ha MOAIIUITHUKAX KaueHUS.

DKcnnyaTalds BPalLAIOLIMXCS [TeUed ¢ ONMopaMy Ha NOALIMITHAKAX KauyeHUsl I10-
Kazama psiT UX MPeUMYIIECTB MO CPABHEHHIO ¢ KOHCTPYKLUMSIME ONOP Ha MOAIIMITHUKAX
CKOJIBYKEHHSI, 3aKJIIOYAIOIIMXCsl B CHHOKEHUU PaCXOJIOB DJIEKTPOIHEPIHU, [IBETHBIX Me-

TaJIJIOB U B NIOBBILICHUH HAJACXKHOCTH OIIOP U IIPHUBOAA.
KOHCprKLlHS{ OIopHoro 0Ji0Ka Ha NOAUIMITHUKAX Ka4Y€HMA MPUBCACHA HA PUCYH-

K€ 7, a TUIIOPA3MEPHBIN Psifi CEPUIHO BBIMTYCKAEMBIX OTIOPHBIX OJOKOB B TabIHLE 2.
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Pucynok 7 — OnopHbi# 610K

Tabnuua 2 — XapakTeprcTHKa OMOp BPAILAIOIMXCS Meved Ha HOLMITHUKAX KaYeHHUS

I'pyzonogsemuocTs, MH
[TapameTp
0,98 | 1,36 | 2,06 | 294 | 3,14 | 3,92 | 6,47 | 9,81

LI[M&U\/I@Tp pOJIMKa, MM 900 | 1000 ' 1200 | 1300 | 1400 @ 1500 | 1700 | 2000

—— = e —

IuprHa ponuka, MM 450 @ 650 | 650 | 650 | 650 | 1000 | 1100 | 1100

Paccrosinue mexny ono-

1180 | 1180 | 1600 | 1600 | 1700 | 1980 | 2400 | 2550
pamu, MM L L
I

OrnopHbi# ponuk 14, mocaxxeHHbIA Ha ocb 12, BpallaeTcs B ABYX Y€ThIPEXPAIHBIX

KOHMYECKUX POJIMKOTIOAIMIIHMKaX 13, BOCIPUHMMAIOIIMX paJidalibHyto Harpysky. Ha-
PYXHBIE KOJIbIA YCTBIPCXPAAHBIX MMOAUIUITHNKOB CMOHTHPOBAaBLI B CIICIIMAJIBHBIX C(i)e-
PHUYECKHUX CTakKkaHax 10, YCTaHaBINBacMbIX B c@epnqecxne rHe3zga oTneJIbHO CTOALIUX
Ha pamMe TTOMNUITHUKORBIX KoprycoB 15. CBepXy MOMIIMITHUKOBBIE Y3JIbl 3aKPbITH KO-
Kyxamu 5. Jlepas narnda onopHOro posvKa 3aHKCHpOBAHa B OCEBOM HalpaBJIEHUE OT-
HOCUTEJILHO KOpIlyca MOALIMIHUKA YCTAaHOBKOH JBYX YIOPHBIX POJMKOIOAIIMITHHKOB
1,16. YnopHsle NoJIIMIHUKA CMOHTUPOBAHb] Ha TAll(e Ha NMepeXoAHbIX BTyJKax 4, KO-

TOPBIE OT IIPOBOPAYNBAHUA 3aKPCIUICHbI HINTOHKAMHU U raiikamu 2. OceBas urpa ynop-

HBIX ITOAIINIIHAKOB PEryJIMPYyCTCI MyTEM U3MEHCHHUA IMUPHUHBI JUCTAHUHUOHHOIO KOJIb-
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1|, YCTAHABIMBAEMOrO MEXIy BTyJxamu. Mexay CBOOOJHBIMY KOJBLAMHU YIIOPHBIX
[OMIMITHAKOB yCTAHABIMBAIOT [PYXKUHBL 17, ¢ MOMOUIBIO KOTOPbIX MOCTOSHHO noJ-
JlepIKIBAETCS KOHTAKT TeJl KaueHust ¢ JOPOXKKaMHU KadqeHUs KONCL, He HarpyXeHHbIX
paGounM ycunueM. Y3en 3aKphIT KPBILIKOH 3, MIPUKPETUIEHHON K KPbIIKE 0.

OJHHAM W3 BaXHBIX JIIEMEHTOB ONOPHOro OJioKa SIBISETCA YIIOTHUTEIBHOE YCT-
POHCTBO, OT HaIe)HOM PabOThl KOTOPOTO B YCIOBHAX BHEIIHEH 3anblIeHHOU Cpelibl 3a-
BHUCHT CPOK CITY’KOBI MOJIIMIHIKOBOTO y3jia. YIUIOTHEHHE OCYIIECTBIAIOT ¢ NIOMOLIBIO
KryTa 8, BBITIONHEHHOrO U3 acOecTa ¢ NPOMUTKOH rpaduTa. JKryT CxMMaroT mpH Mol
JKATHH HAPY)KHON KPBIIKA 7 K KpblLIKaM 9, yem obecrieunBaeTCsi repMETHUHOCTD YII-

JJOTHEHUA.

JIns pagvaibHBIX YETHIPEXPSIHBIX U YIIOPHBIX MOAIIMIHAKOB TIPUMEHSIOT U~
KYISUMOHHOE CMa3blBaHWE JKUIKAM CMa3OuYHbIM MaTepHaNoM OT WHIMBHUAYaJbHbIX
CTAHUMH AJIs KAXI0M OMOpPbI nmeyy. Macyo nojaeTcs K KaXKIbiM JBYM psiiaM POJIMKOB
YETHLIPEXPAIHLIX MOJIIHIHAKOB U HEMOCPEACTBEHHO K TellaM KaueHMs YMOPHBIX MOJ-
LIMITHUKOB K CJIMBAETCs B TOpLAX Kphiek 1 1.

Takas cuctema obecnedrBaeT CMa3blBaHUE TPYUIMXCS [TOBEPXHOCTEH, a TaKKe
yJaJleHHe TIPOTyKTOB U3HALIMBAHKS W TIpOHUKAtoLIeH nbutk. /s nogorpesa MOAILUII-
HHUKOB ONOp B 3MMHEE BpeMsl NPeayCMOTPEHBl 3JIEKTpOHArpeBaresu, BCTPOCHHbIE B
NOALUMITHUKOBBIE Y3JIbIL.

Ha ocnose sToro oneita BHHMLemmam u Boarouemmaiu pazpadborana ycosep-
EHCTBOBAHHAS KOHCTPYKLIWS MOMUIMITHAKOBBIX Y3JIOB OTIOP C JKMIKUM CMa304HBIM

MaTepUaJIoOM, MPU ITOM KaKIAbIH OMOPHBIM 650K cHaG)XeH ABYMs €MKOCTSMU — KapTe-

pamMu (pUCYHOK 8).
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Pucynox 8 — OnopHsii 610K Bpalialommeiics neuu ¢ JKUAKOCTHOH CMAa3KoH, rmoiaBaeMoi
W3 Kaprepa
1 — yrnopHblif NOJUIMITHUK; 2 — OTIOPHBIN POJIMK; 3 — OCb OMOPHOIo POJIHKa,
4 — pagualbHbBIM MOJMKMIHUK; 5 — KapTep; 6 — IPMEMHUK Macna; 7 — KOBIL;
8 — ClIMBHOE OTBEPCTHE.

ITpu pabore BpallleHUE OT POJIMKA Yepe3 OCh MePeaeTcsl KOBIAaM, KOTOPbIE 3a-
OVparoT Macjo M3 HYXKHEW 4acTu KapTepa U, IPOXOAs BEpXHEE NOJI0KEHHE, BBIIJIECKH-
BAeT €ro B JOTKOBBIE IPUEMHUKHU Maciia. Macio yepe3 OTBEPCTHE B NPUMEMHHKAX H 10
TpyOaM IOJAETCs B ONIOPHBIE B YIIOPHBIE MOAIIUITHIKY O10Ka CAMOTEKOM U, NPOHAs
yepes MOALIMITHUKH, CTeKaeT B KapTep. TakuM oOpazoM, Macio LUPKYIUPYET B M1O]-
LUMTIHMKaxX 0JI0Ka, B pe3yNbTaTe Yero BEIHOCATCA MPOJLYKThI U3HAIIIMBAHUS U3 MOJIOCTH
HOJIIMITHUKOB B KapTep U OCEJar0T B €ro HIKHEHN 4acTH. [ psa3eBoi ocagok U3 Kaprepa
HE0OX0MMO NEPUOAUUECKH yaalsiTh. B 3ToM cilydae oTmanaeT HagoOHOCTh B BLIHOC-
HBIX CTAHLUSAX XUAKOCTHON CMAa3KH.

[ToAmMImTHMKHY KayeHHs: HauboJliee MOJIHO COOTBETCTBYIOT YCIOBUSIM HArPYKEHHUS
1 CrIeuupUYecKUM yCIIOBUAM pabOThl ONMOPHBIX Y3J10B Bpallaroluxcs neuen. [1pu sxc-
NyaTauuM neder ¢ MOAIIUITHUKAMHU KaueHHs] TPOCTOU O TIPUUHMHE BbIXOJA U3 CTPOS
MOALIUITHUKOBEIX Y3JIOB [IPAKTHYECKH OTCYTCTBYIOT. KpoMe NOBBIIEHUS HA/IE)KHOCTH U

cumwxenms Ha 15...20 % pacxona 351eKTpoIHepruK Ha BpalleHUE €YU, YMEHBIIAIOTCS
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METaIOEMKOCTD U Pa3sMepbl PUBOJHOTO YCTpoHcTBa (peayKTopa, 3y6uaToro BeHIa,
MydT U ap.).

Ha HeKOTOPBIX LIEMEHTHBIX 3aBOAAX AJIsl IOAIMITHUKOBBIX Y3JI0B ONOp HCHOJL-
3yIOT MIACTHHYATYIO CMa3Ky, YTO yNPOLIAeT SKCIUTyaTall|io OTop, OAHAKO IpH STOM
MO ITHHKOBBIE Y3J1bl H3HAIIMBAIOTCS 00J1€€ HHTCHCHBHO, TAK KaK U3 KOpIlyCa HE BbI-
HOCSITCS TIPOALYKThI H3HALINBAHYIS, SIBIIOIMECs a0pa3suBOM.

Harpy3Kky Ha ONOpHbIE POJIMKHA, BOSHUKAIONIHE B polecce paboTs! BPALAIOIHMX-
Csi Medeit, HHOT A NIPEBBILAIOT pacyeTHble 3HaueHus B 2...2,5 pasa. [IpuunHaMu Takoro
yBENUUEHUS HArpy30K MOTYT OBITh HETOYHOCTH MOHTaXa U BBIBEPKM KOpITyCa, NPOCcal-
Ka QyHIAMEHTOB H Jp.\

OCHOBHBIMU [TAPAMETPAMH, OTPESIAIOIUMU Pa3Mepbl OCHOBHBIX IeTaneH
OTIOPHBIX POJIUKOB, SBJISIIOTCS AEHCTBYIOIME Ha HUX OCEBbIC U PajliajIbHBIC HAarPy3KH.

3aBogoM «BonroueMmaiiny coBmectHO ¢ uHetuTyToM «BHUMIemmam» Opina
pa3paboTaHa KOHCTPYKLYs ONOPHI Ha MOALWINIIHUKAX KaueHMsI, KOTopasi BHEApPEHa B
Ipou3BOACTBO ¢ 1968r. DTu onopsl (prcyHok 9) axcrmyaTupyetcs Ha 6onee yem 200
nevax, HauMHas ¢ quamerpa 2,5 u 10 7,0 M BKIIIOYUTENBHO, UMEIOLIUX ONOPHLIE peaK-

uun ot 500 no 12000 xH Ha xaxayro omnopy.

R ———- dh | _
\\ N baunax

baok onophelii

YerporeTso
ey Pama

PEIYTHPOBOUHOR
Y

Pucynox 9 — Onops! Ha OAIMITHUKAX KaueHus Jiis nedel auamerpoM 3,6...7,0 m
CrakaHpl TOALIMITHUKOB ONOPHBIX OJIOKOB HMEIOT LMIHHAPHYECKYIO (VIS OTop ©
Harpyskod g0 3000 xH) wmm chepuueckyro (ans onmop ¢ Harpyskoi Gonee 3000 xH)

dopmy. [Ipy 3TOM ynopHbIe NOALIUITHUKYA MOTYT PACIONaraThCs Mo OJHOMY Ha KaXKIOM
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KOHILIE OCH OIOPHOro OJioKa WM cpasy Mo JIBa BMeCTe Ha OJHOM KoHue ocd. CMa3biBa-
HUe NOAIMITHUKOB Ka4YE€HUs OCYLUECTBISETCS HUAKUM MUHEPAIHHBIM MaciloM OT LMp-
KYJISLIMOHHOW CUMCTEMBI MIIM 3aKIaJHOW IJIaCTUYeCKOW cMa3KoH. [lpu »uaKod uMpKy-
NAUMOHHON cMmasKe TpeOyeTcs yCTaHOBKa MAc/JOCTaHUMMH, IPOKIIa/iKa MaCIOTPOOAOB CO
CIyTHHKaMH-00orpeBaTensMu (npu paboTe B 3UMHHUX YCJIOBUSIX C OTPHULIATENbHON TEM-
neparypon).

Ha pucynke 10 npezncraBieHa ogHa U3 KOHCTPYKIMH CaMOYCTaHaBIWBAOLIEHCH
POJIMKOOTIOPBI C MEXAHWYECKUM BbIpaBHHBAHHUEM HArpy3oK Ha pojuky. Onopa BKIIOYa-
eT ZiBa ONOPHBIX 0JI0KA, YCTAaHOBJEHHBIX B NOJUIMIIHUKAX KayeHHsl Ha paMe 3, KoTopas
OIHUM KOHIIOM OlnMpaeTcs Ha cepudeckudl mapHup 6, a npyruM Ha dukcarop 4. Ilox
pamMo# UMeeTCs aMOPTU3aLUMOHHOE YCTPOUCTBO 5, OMUPAIOUICECs Ha NaKeThbl Tapesibya-
TBIX NPYXHUH. brnarogaps npyXuHaMm U apHUPHOMY 3AKPEIJIEHHIO POJIUKHA 2 camoyc-

TaHaBJIMBAIOTCS MapalliieNbHO O0pasytollei 6banaaxa 1 Kopryca rneuu.

Pucynox 10 — CamoycTaHaBIHBAIOLIAsCS POJIUKOONOPA BPaIlAOILENCS TTIeYn
ITepemenienne onopel BHA3 B BEPTHKAIBHOM MIOCKOCTH OIPaHUYEHO HKECTKUMU

PEryJIMpyeMbIMHU YIIOPAMH.
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2.7 KoHTpOJIbHbIE POJIMKH

M3-3a MEHAIOIIUXCS TEIJIOBBIX BO3NEHCTBAN HA OTJENbHbIE YACTH KOpIlyca MeUu
ero paBHOBECHE Ha OMopax MOXET HapyluaTbes. Toraa Kopryc HaylHaeT nepeMenarb-
Csl 10 OTIOPHBIM POJIMKaM BBEPX WIIM BHU3. Eciid nepemMelleHue Kopnyca HEBEJIMKH, TO
KPOMKH OaHaaxei He OyyT CBHCATh C POJNMKOB, BeAyllas U BeloMas HIeCTepHU OyyT
padoTaTh C MOJIHBIM 3aLCIUICHHEM 10 UIMHE 3yObeB W HE HapYUIUTCs HOpMalbHas pa-
00Ta CONpsHKEHHBIX AETalneH YIUIOTHUTENBHBIX YCTPOUCTB MEeYH.

Hi1d KOHTpOJISI MOJIONKEHHUS KOpIiyca MeYd Ha OMOPHBIX pPONMKAaX y OMHOH U3
O1op, OOBIYHO OJIM3 KOTOPOH HAXOIUTCS MPUBOIHOW MEXAHM3M I1€YM, YCTAHABIHUBAIOT
JBa KOHTPOJBHBIX POJIMKA: OJUH C NIPaBOM, a BTOPOU ¢ JeBOH CTOpoHbl Oanmaxa. Kou-
TPOJIBHBIE POJIUKK PACIOJIAral0T Ha TAKOM PACCTOSIHUU OJIUH OT APYroro, Mpu KOTOPOM
3a30p MEXIy KaXKIbIM POJIMKOM U OaHJa)XOM, 3aHUMAIOLLIUM CpPEIHES MOJOXKEHUE MeX-
oy ponuxamu, paseH 20...60 mm. IIpu MeHblieM 3a30pe paboTa neun COnpoBOXKAAIACH
OBbI MOYTH MOCTOSTHHBIM JaBJICHUEM OaH[aka Ha OJMH W3 POJIMKOB U U3HOCOM JieTase
KOHTPONBHOTO YCTPOMCTRA.

B npenenax npruHATOro 3a3opa 6aHaax BMECTe ¢ KOPIIYCOM CMeIIaeTCsl 110 OMmop-
HBIM DOJIMKaM, HE CONpHUKAacasch ¢ KOHTPOIbHBIMU. [lpyn nanpHelemM cMelLeHUuH KOp-
nyca, OaHAa)X NPOM3BOJAMT JaBJCHHE HAa KOHTPOJBHBIA pPOJNHK, KOTOPbIM HadyWHAET
BPALLATHCS, CUTHAIM3UPYS O MAKCUMaJbHO JOIYCTUMOM CMEIIEHHH KOoprnyca BJOJb
OCH 1 O HEOOXOIUMOCTH IPUHSITH MEPhl K BOCCTAHOBIEHHIO PAaBHOBECHS €r0 Ha ornopax.

KoHTpONIBHBIE POJIMKH HE SBISIOTCS [MOCTOSHHBIMH YIIOPAMH, MPOTHBOACHCT-
BYIOIIMMHU ABM)KEHHUIO KOpIIyca MO OnopaM BBEpPX WX BHU3, HO OHU JOJKHBI ObIThH Ha-
CTOJNIBKO MPOYHBIMHM, YTOOBI BBIACPXKUBATH JABJICHHME, MPOU3BOAMMOE Ha HHUX OaHna-
YKOM, [TOKa KOPITyC BHOBb HE OyAeT YCTaHOBJIEH B CpEAHEE MOJI0KEHHE.

KouTtponbsusie ponuku (pucyHok 11) — Haubosee npocThie MpeaoXpaHUTENbHbIE
ycrpoiicrsa. OHu NPEACTABISIOT COOOH MONYIO JIUTYIO CTOHKY 1, HA KOTOPOH, ONUPAsACh
Ha cdepuyecKkre PONHKOBBbIE M YNOpPHbIe NOAIIMOHUKM 2 U 4, Bpaujaercs poJuK 3.
CMmaska MOMIIMITHUKOB OCYILECTBISIETCA C MOMOIIBIO ITHUPKYJSILIMOHHON CUCTEMBI 6.

ﬂBa KOHTPOJIbHBIX POJIMKA 3aKpeiji€Hbl Ha paMe 5c¢c MEXUEHTPOBBIM pPACCTOAHUCM,
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06eCeYMBaOLIMM OMHAKOBEIH 32a30p 0, MEX/Iy POJUKAMM H OAHIAKOM MCIIOJHEHHS 2

B npenenax 20...60 Mm.

PucyHok 11 — Cxema yCTaHOBKU KOHTPOJIBHBIX POJIMKOB

PaboTa KOHTPOJBHBIX POJHKOB 3akjrodaeTcs B cieayroineM. Kopnyc neuu npu
BPALUIECHUU TIOCTENEHHO CMEIIAeTCsl BHU3, K pa3rpy304HOMY KOHIY, 10 CONPUKOCHOBE-
Husg OaHJaxka ¢ POJIMKOM, YTO BbI3bIBAET €0 BpallleHHe. DTO SIBISETCS CUTHANOM O J0C-
TYOKEHMH MaKCHMaJIbHO JOIYCTHMOIO CMELUEHHs! KOpIlyca Ieun U O HeoOXOJUMOCTH
NPUHATHSL Mep AJIs BO3BpaTa Kopllyca [eYd B HeHTpanpHOe noyoxeHnue. [ns koHTposs
TOJIOXKEHHUS KOpITyca e NP ero NoabeMe BBEPX CIYXKUT BEPXHUH KOHTPOJIbHBIHA po-
JIUK, YCTAaHOBJIEHHBIH C APYroi CTOPOHBI OaHaaxa.

Ha pucynke 12 nokaszaH pojuK, KOTOPBIA COCTOUT U3 CTOMKU 1, YCTaHOBIEHHOMN
Ha (yHIaMeHTalIpHON paMe. Ha cTOlKy HacaXUBarOT POJIMK 2 ¢ ABYXPSAAHBIM POJHKO-
noaWUNHUKOM 3. Ponuk onupaercss Ha noAMIHUK 4. CMa3Ky MOJILUIIHAKOB POJIMKA
TIPOU3BOJAT NEPUOIUYECKHU: MOJIBOJL Macia OCYUIECTBIAETCS 0 TpyObonpoBoay 5, a oT
BOJ — 1o TpybdoripoBoay 6. JlabupuHTHOE YNIOTHEHHME 7, U KPBILIKA & 3all{MIIa0T MOA-
LUMTTHUKY OT MOTIaiaHus B HUX MbUIM. KOHTpONbHbIE POJIMKH IOJDKHBI 00/1a1aTh HOCTa-

TOYHOU IMPOYHOCTBIO W BBLACPXKHBATH HABJICHUE, NEPHOANHYCCKHU CO3/1aBacMOC 63H,[[a-
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KOM. HpI/I HenpaBHHBHOﬁ SKCILTyaTauuu I1e4Yyd KOpIIyC, CMEIasiCcb B OCEBOM HanpaJie-

HUH, MOXET pa3pylIUTh KOHTPOJILHBIN POTHK.

Pucynox 12 — KoHTposbHBIH posivK

151000.62.2016.746.00.00.113
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3 KOHCTPYKTOPCKUI PA3JIEJ

3.1 PacdeTt poJIMKOOIIOP HA MPOYHOCTH U )KECTKOCTD

HauGonbIni u3ruOaroInil MOMEHT, HaXOAAIUHCs B ceueHuH Danaaxa noja po-

JTMKOM, MO/l YIJIOM K BEPTUKAIU @

M, =0,648-R -(k-O-P,)+0,0872-F R, (1)

max

HpCZ[BapI/ITeI[I)HO OITpeaCIIUM pacUeTHbIE YCHUIINA Ha POJIHUKH.

Pucynok 13 — Cxema cui, IeACTBYIOLIUX HA ONTOPHbBIE POJIMKU

e
2-cos@

2

rae P| — cuJjla JAaBJICHUs Ha KaXKbIU POHK,

Q — Bec meun MpUXOSIIMICA Ha OMOpY, C YUYeTOM Beca marepuasna u Oagaa-
xa,

Q=780000H.
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Torna:

p= 80 450000 H .
2-cos31°26 -
BepTI/IKaanaﬂ COCTaBJIAIONIaAa:
P, = P, -c0s31726', (3)

rae P, — cuia, OpHXXAMAOIIAst posiMK K (yHAAMEHTHOH IUIMTE U CO3[aronias CH-
Iy TPEHMsl, KOTOpast YaCTUYHO IIPENATCTBYET MEPEMELUEHUIO KOPITyCa ONOPHBIX POJIHK-
KOB OT AE€HUCTBUS TOPU3OHTAIBHON COCTABIISIOLICH.
P, =450900-cos31°26" =390479H .
["opuzoHTanbHas cocTaBasOUIas:
P, =P, -sin31726', (4)
rae P, — cuna, NeNCTBYIOLIAS HA CTSYKHBIE MIMAIBKY.
P, =450900-sin31°26" = 225450 H.
Cuna TpeHus:
F=f-P (5)
F=f-P=0]15-390479=58571 H

YCI/IHI/IG, Ha KOTOPOE€ paCCUUTBIBAIOTCA CTAYXKHBIC LUITHIIBKH WJIH YITOPHEBIC OOJITHI:

T=P,—-F (6)
7 =2250-58571=166879 H
Torna:
M =0,648-3,276- (1,45 - 780000 — 40000) +0,0872-40000-3,267 =
=2302,3 kH - wm

OnpenenuM cedyeHue OaHaaxa U3 yCIOBHUS IPOYHOCTH:
M
o= [c]=80 H/mm® (7)

b'h2 Mma,\ ~
W= = o]’ TIOCKOJIBKY Y CBapHOTO OaHAa)ka BLICOTY MPUHSIM pPaBHOM
o) o

535MM, Hallnem WIMpHUHY OaHaaxa:

o-M
— max 8
b Tolr (8)
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‘M . .10°
po O M 62302100
o] A 80-535

IIpunumaeM h=538mM, b=400mm.

3.2 IlpoBepka OaHga)a U OMOPHBIX POJMKOB HAa KOHTAKTHYIO POYHOCTD

banpaxk MCNbITBIBAET KOHTAKTHBIC HAIMpsHDKECHHA CMATHS B MECTax COINPHUKOCHO-
BCHHS C OIIOPHBIMHU POJIMKAMH. Z[OHFOBG'—IHOCTB 6aHﬂa)Keﬁ U POJIMKOB B OCHOBHOM 3a-
BUCHUT OT KOHTAKTHBIX HaHpHX(CHHﬁ, KOTOPBIE BO3HHUKAIOT B TOYUKAaX COIPHMKOCHOBCHHA

0aHmaxa u pOJIMKOB.

I_[I/UII/IH,[[pBI COoNpUKacaroTCsa o JUHUUW KOHTAaKTa, HUPpUHA HOJOCKHU C, onpeaeiia-

p D -D,
c=216- | L. 2 7 %)
E D, +D,

roe P, — yJlenpHOe JaBjIeHue,

eTcst no gopmyiie:

6

P :0,578-%— (10)

780000

P, =0,578- =10221 H/em

E — Moaynp ynpyrocTu CTaju,

Tor;[a WIHpUuHa IMOJOCKH!

i=2.16. 10 100-353,5 _ 4.4 MM
2.10° 100+ 353,5

HanmeeHHe OT CMATHUA:

D +D
=0,591- |P E (11)
gO ? o Dp'Dﬁ
100 +353,5 ) )
= c1022-2-10° - ———==2=3000_xe/cm” =300_mH /cm
g =091 \f 100-353,5

2 -—
JlonycTrMble KOHTAKTHBIE HalpsKEeHUS [P0]=833_MH /cm”, YCIIOBHE BBINOJ

HSIETCH g ([P0 ]

Jaucm
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[upuny onoproro ponuka npuxumaenm c YYeTOM IUMpuHbl OaHnaxa b, xoma

NMEYH Sy, TENAOBOrO paciiuperus neuu Al.
Xon neyn S;=80mm,

Tennoroe pacivpenue:
AZ = a(tlnax _tmin) ’ Z (1 2)
@ =0,12-10"" — koshpuurent mineiinoro paciupenus,

1=28750 MM — paccTosiHue oT DanAaxa Mex Iy KOHTPOJBHBIMM POJIMKAMM JIO Ca-

MOT'O OTIAJIEHHOI0 POJIHKA,
L = 200°C’ — MakcuManbHas TeMneparypa Kopryca,
/= 120"C" — MUHMManbHAs TeMnepaTypa Kopilyca.
Al'=0,12-107(200-120)- 28750 =276 mm
Hvpuna posuka:

b,=b, +Al+S=300+276+75=400 mm

JunameTp ponuka:

d,203-D,=1020 mm
[punnmaem d, =1000 mm

JlaBlienne Ha BKIIBIIL OMIOPHOTO POJMKA:

4
=— (13)
874
roe A — peakuus no uarde posuka,
e P+o, (14)
2

P=0,578- P, — peakuusi, BOCIIpUHUMAaeMasi pOJILKOM,

P =0,578-45090= 26062 krc,

o, =2730kec — BEC OIHOrO poIKKa,

26062+ 2730

A =14397 xrc

d=30cm — nuameTp Uangsi,

1=40cMm — pimHa BKIIaabIila, TOrAA JaBJIeHUe Ha BKJIABILL:
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14397
30-40

g =12 reclem’ =12 Mlla

Honyckaemas marpyska Ha Bknagsiu P, =5 Mlla, ycnosue npoOYHOCTH BbI-

nosiusiercst g(P

[N

Ceuenune nangsl OIMOPHOTO POJTUKA:

M
d>s|—— (15)
0,1~[0']
rne M, =A4-a=14397-23=331131_xec-cm,

a — pacCTOsAAHNE OT OCH NOJIIUITHUKA 40 OITACHOTO CE€UYECHHS,

lo]=600 xe/cm?.

d>s 331131 =178 MM
0,1-600

3.3 Pacyer npuBogHOro Bana

[Tpunumaem d=300 mm.

JuameTp BBIXOAHOrO KOHLA BaJsa IOABEHIOBON HIECTEPHU U3 pacyeTa Ha YUCTOe
KPYUeHHe 10 MOHWKEHHOMY A0IYyCcKaeMOMY HalpshKeHUro, 0e3 yueTa BIUsIHUS U3ruba:
16-M_-10°
Kp
dz 3\/ — (16)
7|7l

rae My, — KpyTALIMH MOMEHT Ha Bay

M, = 9550 Mo (17)
77,100

rac Nno;l — MOUIHOCTb Ha Bally HOIIBGHHOBOﬁ ICCTCPHH

Nnoo = Nﬁs ' nnep ’ (1 8)

rae Ny, =250 kBT;
1,, = 0,84 — KIIJl nepenasqu;

-1
7711(){) = 5’6 MUH .

Jaucm
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Toraa:
4 ,
M., =9550- Now =9550- 4900 =84925 H*M
77!71”) 5’6
[r] =25 H/mm® — JIONyCKAaeMO€e Halpsi)KeHUE KPYUEHUsI.
Torna nuameTp BbIXOAHOTO KOHIIA!
16-M, -10° \/16—84925-103
d=>3 =3
7T [T] 725

HpI/IHI/IMaCM AUaMETP BbHIXOIHOTO KOHUA paBHbLIM AWMaMETPY BLIXOOHOTO KOHUA

=170 MMm.

TUXOXOIHOIO Bajia perykropa d=175 mMm.
PacueT Bajia mepeMeHHOIo cedeHust npu M3rube ¢ KpydeHHeM ITPOM3BOJUM Ha

OCHOBAHUH 3 TCOPHUHU MMPOYHOCTH, COINTACHO KOTOpOfI HanpspKCHUST HaxoasTcCs 1o Cle-

Ayrolei Gopmye:

M+ M+ M
o= Wy S[O'], (19)

rae [6] =100 H/m® — JI0IlycKaemoe HanpspkeHue s crand 40X,

\/ M+ M ; +M?® — npuBeneHHBIH MOMEHT;

a-d’
= > — MOMEHT CONPOTUBIICHUS.

aucnt
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PaccunTbiBaeM OKPY>KHYIO CHILY:

(20)

rae My, = 84925 H¥M — KpyTsIuii MOMEHT Ha BaJly MOJBEHIOBOH [IECTEPHHU;

P =P -tga=21234-0,364="77281H — paauanbHas cuna;

]I\'”
tgo=0,364 — yrou 3auerieHus.
Peaxuuu onop:

B niockocru XOZ:

P()K
er = RxZ = -
' ' 2
P
R, =R, = 2‘” =106155 H.
B mnockoctu YOZ:
koL
: 2

R :%:38640 H.

»

M3rubaromuii MOMEHT B FOPU30HTAIBHOM MIIOCKOCTH:
M =R -0,6

M =R -0,6=106155-0,6 =63693H*Mm

M3rubarolmii MOMEHT B BEPTUKAJIBHON MIOCKOCTH
M" =R, -0,6

M" = R, -0,6=38640-0,6=23184 H*m

[Ipou3zBonyM NMpoBepKyY POYHOCTHU Bajia B CEUYECHUSIX.

Ceuenue A-A:

Mzrubdarommid MOMEHT B TOPU30HTAIBHOMN IIJIOCKOCTH:
M'=R_-0,206

M' =R -0,6=106155-0,206=21231H*m

(21)

(22)

(23)

24)

(25)

151000.62.2016.746.00.00.113

aucm

46




M3rubaroiuuii MOMEHT B BEPTHKaJIbHOHN IIOCKOCTH

M" =R, 0,206 (26)
M" =R, -0,206=38640 - 0,206 = 7728 H*m

IIpuBeneHHbIH MOMEHT:

M= M+ M+ M =~21231" + 7728 + 84425 =8,7-107 H*w.

3 3
=" 70260008 v,
32 2
Torna HanpshxeHune:
7
M, 87 1?4 =109 MH/cm”.
w o 8-10

YcnoBue NpoyHOCTH HE BBINONHACTCS O > [a].
Ceuenue B-B:
Wsrubarominii MOMEHT B TOPU3OHTAILHOHN MJIOCKOCTH:
M'=R_-0,044 (27)
M'=R_,-0,6=106155-0,044 =4670 H*m
M3rubaroinii MOMEHT B BEPTUKAJIBHON MIOCKOCTH
M" =R ,-0,044 (28)
M" =R ,-0,044 =38640-0,044 =1700 H*m

ITpuBeneHHBIH MOMEHT:

M, = [M? + M? + M? =/4670° +1700° +84425° =8,5-10" H*m.

x-d’ 70,18

w =0,0006 .
32
Toma H&HpSDKGHI/IeZ
M 107
My 8019 g0 MHen?.
W 6-10°

Ycnosue IIPOYHOCTHU HE BBIMIOIHAETCH O > [O']

Ceyenue b-b:

JuUcm
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;
o= M, :10’7‘10 =50 MH/cm?.
w 20-107*

YcnoBre NpOYHOCTH BBIOJMHAETCS O < [a].
OnpenensieM reOMETPUIO BaJla:
JluameTp Baa 1o KPILIKK CO CTOPOHBI IliecTepHH (ceuenue A-A)

W= M, _387-10 ~0,087-1072 =0,00087 v".
[o] 100-10°

ﬂfz-w :3\[32-0,00087 _ 206 M.
T /4

[Npurumaem d=210 mm.

JluameTp Bana noj noAmmMnHukK (ceyenue B-B):

W:M3 8,5-10° =0,085-107 = 0,00085m".

O' 100-10°

\[2 W \[32 000085_205 "

[Tpunumaem d=206 mm.

3.4 PacueT pe3p0OBBIX COCTUHEHUN

Hcnonb3yst TabAMLbI CTAaHAAPTOB, HAXOIKWM HEOOXOAMMBIE [JIsl pacyeToB pa3Me-
pbl (cMoTpuTe Tabnuua 3).
Pacuet 00JITOBOTO COEAMHEHMS ISl XOJIOHOIO KOHLA MeYH.

Tabnuna 3 — Pazmepsl HeoOXoAUMBIE IS pacueToOB

\ Pasmepsl Oointa, MM M24

\ Hapyxnbiit guameTp pe3npdbl d 24
Brytpennuit nuamerp pes3noOsl d; 20,753
Cpennuit nuametp d, 22,051 |
[ar pe3bObl p 2,5

Jqucm
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OxoH4yaHue TadIHuLbI 3

Pasmepsl 6onta, MM M24
Bricora npogunst h 1,949
Bwicora raiixu H 19 _
MHap;KHBII\/'I ﬂ;MeTp OIIOPHOI'0 TOpLA raiku D 35
YUucno BUTKOB raliku Z 7,59
Yron nogbema pe3bOb 276/ -

1) Pacuer cruibl 3aTSKKH

1,3F

o, ==—=x[o] (29)
T
Gk
Orcrona
o,
~ 2 30
3am (4 . 1’3) ( )
2 2
Eo = wdio, _7:(20,753) 200 52014 H
(4-13) (4-1,3)
2) MoMeHT 3aBUHYMBAHMS
D
T, =05F,d, H d‘” ]f +ig(y + w)} (31)
2

2

D
T, =05F_d, H dc" }f +tg(y + (p)il =0,5-52014-22,051-

. 29,75 0,15+tg(2°76/+9050/) =240675 H - mm
22,051

Jaucm
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rac

Dcp = O’S(Dl + d()nm) (32)
D, =05D +d,, )=0530+245)=2975 mm
d,. =d+0,5 (33)
d,. =d+05=24+0,5=245 mm
0,15
= 34
Lo cos30° 59
0
= 1> =0,173
cos30°
Q= arctgf”p (35)
@ = arctgf, =950’
3) Cwuna, npusoXeHHast K K4y
Rzt 36)
[
F o= T, _ 240675 — 669 H.
[ 360
rae [ =15d =15-24 =360 MM — quiuHa reya
Breiarpsiin B cusie Fo = 2014 =78 pa3za.
F 669
4) Hanpsoxenus B pe3pbe
K
O-C\l = S [O-Lll] (37)
(7d,hz)
Aucm
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Ilpu F=F,,;

O, = F__ 02014 ~51 Mlla
" (nd,hz)  (r-22,051-1,949-7,59)

F
= 38
’ (7HKK )’ (3%)

rane H =0,84 =0,8-20,753 =19 - BeicoTa raiiku;
K=0,87 — k03¢ HUIHEHT MOJTHOTHI pe3bObI;

K=0,6 — koadpumeHT HepaBHOMEPHOCTH HArPY3KHM TI0 BUTKAM PE3bObI.

o F 52014 96 Mila
(7HKK,) (7-20,753-19-0,87-0,6)

PesyiibTatel pacueToB cBoguM B Tabnuiy 3.

Tabnuua 4 — PesynsTarsl pacuetos

CunoBslie napaMeTpsl bonr M24
Cwna 3aTsokku Fo,r, H 52014
Mowmenr 3aBununBanus T,,,, Hum 240675
Cuna wa ximroue F, H 669
F 78
Bblurpblii B cujle —
F
Hanpsbxkenus cMatus B pessbe o, Mlla 51
Hanpspxenus cpesa B pe3sde 7, Mlla 96

L

PacyeTt cTSHXHOM IUTIUIIBKY.

PacueT IUNMIBKU CTSHKHOHN NPOU3BOAMM AHAJIOTMYHO pacdeTa GOJITOBOrO COEU-

HEHHS AJ19 XOJIOOHOI'O KOHLA ITEYH.

JAUCT
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HMcnone3yst TabIHIBl CTAaHAAPTOB, HAXOJUM HEOOXOAHUMBble U pacueToB pas-
Mepsl (Tabnuny 5).

Tabuinua 5 — Pazmepbl HeOOXOAMMbIE ISl pACUETOB

Pa3zmepbl WINMIBKH, MM M72 —\

HapysxHp1il tuameTp pe3pObi d 72
BuyTtpenHui nnamerp pe3nobl d, 62,258
Cpennuit nuametp d, 606,154
Ilar pe3p0nI p 4
Bricora nipoduns h 5,846
Beicora rafiku H 58
Hapyxublii fuametp onopHoOro topua raiku D 105
Yucno BUTKOB Talikuy z 22,79
Yron noabeMa pe3bobl 830/

Pe3yipTaThl pacieToB CBOAMM B Tabnuy ©6.

Tabnuua 6 — PesyabTaThl pacyeToB

( CunoBsie mapameTpsl [Hrunexa M72
Cuna 3atsxku Fyp, H 463109
MoMeHT 3aBUHYHBaAHUS T4, HMM 8087103
Cuna na xnroue Fy, H 7488

F 63
Bhivrpsiill B cuiie —=-
F
Hanpsbkenus cMmsiTHs B pe3sde o, MIla 17
Hanpsenus cpesa B pessde 7, Mlla 94

aucm
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4. BE3OITACHOCTbD XU3HEJEATEJIbBHOCTH

bezonacHocTs xuzHenestensHocTd (BX/]) — Hayka 0 KOM(pOPTHOM W TpaBMO-
0e30macHOM B3aMMOJEHCTBUY YeJIOBEKa CO Cpejloi 00UTaHUs. SIBISIETCsS COCTaBHON Ya-
CTBKO CHCTEMBI I'OCYHApCTBEHHBIX, COLUAIBHBIX M OOOPOHHBIX MEpPONPHUATHH, IPOBO-
JUMBIX B LEJAX 3alUMTHl HACENIEHUs U XO35UCTBa CTPaHbl OT MOCJACACTBUI aBapui, Ka-
TacTpod, CTUXUIHBIX O€JCTBHMH, CPEACTB NopaxeHus nporuBHuka. [lensio BX/I Takke
SBJISICTCSI CHMDKEHHUE PUCKA BO3HUMKHOBEHUS YPE3BBIYAIHON CUTyal[MK MO BHHE YeJOBe-
4eCKOro (akropa.

OxpaHa TpyHa — cHUCTeMa COXPaHEHMs U3HU U 3[I0POBBs PabOTHHUKOB B TPO-
necce TPYIOBOM AESATEIIBHOCTH, BKJIOUarolias B ceds MpaBoOBble, COLMAbHO-
YKOHOMHWYECKHE, OPraHU3aLIMOHHO-TEXHUYECKHUE, CAHUTAPHO-TUTMEHUYECKUe, eueOHO-

HpOCbHJIaKTHLIeCKI/Ie, pea6HHI/ITaHHOHHbI€ U UHBIC MCPOIIPUSATHS.

4.1 Tpeboanus k OT B uexe

OcHoOBHbIE TpEOOBaHUS MO OXpaHe Tpyaa:

1) no nauana peMoHTa Bpaularomeics neyu U xXoJoduIbHOro 6apabaHa HE0OX0-
JUMO MMETb B HAJIMYMM NIPUKA3 110 KOMOMHATY Ha OCTAHOBKY I€UYM B PEMOHT;

2) nepen HayanoMm paboT odopMiseTcs akT IIPHEMKHU MeYH U XOJOAUIbHOro Ga-
pabaHa B peMOHT, LI€X-3aKa34UK BbIIAeT pyKoBoauTet0 padbotr ot MMC Hapsia-nonyck
Ha MPOM3BOACTBO pabOT MOBBIIICHHONW OMACHOCTH, C YKa3aHHEM MepOIpHUATUH, rapaH-
TUPYOLWMX 0e30MacHOe BEIEHHE PEMOHTHBIX PadOoT B IEHCTBYIOLIEM LIEXE;

3) Bech nepcoHall, y4acTBYIOUIMM B peMOHTe, 00s3aH Mpociyllarh UHCTPYKTaX
N0 TEXHUKE OE30MaCHOCTU C 3allUCBIO B XKYpHAaJe, IOTHOCTBIO O3HAKOMIIEH CO BCEMH
0e30MacHbPIMH TIPOXOJAAMK, C MECTAaMH PaCIOIOXKEHUS IMUTHEBbIX TOUEK, CIy)KeOHBIX,
CKJIaJCKHUX MOMELICHUH, C MECTAMHU PACIIOIOKEHHS KUCJOPOIHBIX OYIOK, CKIaqupOBa-
HUSI METAJNIOKOHCTPYKUMH, KMPIHYa U T.1.;

4) peMOHTHBIH MepcoHa AOKEeH ObITh 03HAKOMIIEH ¢ TEXHOJOrUeH BeeH s pa-
OOT ¢ MPOEKTOM OpraHHU3alUU padoT, TEXHOJOTHYECKMMM KapTaMH U TeX.3alucKamM

1o poCNnucCh,
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5) Hex-3aka34yMK 00f3aH OTKJIIOUUTh Ta3 C YCTAHOBKOM 3arilyLIEK COIJIaCHO CXe-
Mbl OTKJIIOYEHHS, Pa3oOpaTh 3J1. cXeMy NMPUBOAOB BPAILAOLLENCS [TeYH U XOIOAUIBHOIO
OapabaHa, MpuUBOJAA ApIMOCOCA M NUTATENeH, a OUPKU HA MX BKIIOYEHUS Tepeaath py-
KOBOJIUTENIO padoT oT MMC;

6) 30HY PEMOHTa OTIPaJuTh, BBHIBECUTH MPENYNPEAUTENBHbIE TUIAKATHI, 3HAKH,
tpadapersi. Ha nyckoBoii ammaparype NpUBOJNOB Ne4H, XOJOAWIbHOTO Oapabana, po-
TOpa JBIMOCOCA, NUTATes e NOJKHBI ObIThH BhiBelIeHb! TpadapeTsl «He BxmowaTs — pa-
OoTatoT Jroau!»;

7) HAXOIUTHCS MOCTOPOHHUM JIMLIAM B 30HE PEMOHTa 3alpellaeTcsi;

8) Bce rpy30MoIbeMHbIE MEXaHU3MbI U 00OPYIOBAaHUS AOJKHBI OBITh OTPEBU3U-
POBaHBI 10 Ha4aJjla PEMOHTA U CJaHbI 110 aKTY COOTBETCTBYIOIINM JIMILIAM;

9) pabouue, CrieLUaAIMCTHI ¥ PYKOBOAUTENU O€3 COOTBETCTBYIOILEH CIIELOAEKIbL,
crieno0yBH, MHAUBUAYAJbHBIX U 3alUTHBIX CPEACTB, 0€3 YyIOCTOBEpEHUH Ha NpaBo
MPOU3BOACTBA padOT K paboTe He J10NYyCKAITCS;

10) ocselienye BHYTpH TMe4H, XOJNOAWIBHOM OapabaHe, ra3oxofax He MO0JDKHO
npeBbilarh 12 BONBT M JOIKHO COOTBETCTBOBATH HOPMAaM OCBELIEHHOCTH pabodmX
MECT, PACCTOAHHE MEXKY JIaMIIOUKaMH NEPEHOCHOI'O OCBELLEHHS 2 METPa;

1) HapyxHOe OCBelLeHUe OCYILECTBISETCS MPOKEKTOPAMU ¥ CBETUNILHUKAMY.
OcpewaroTest MpoXojbl, MeCTa CKIAAMPOBAHUSI METANIOKOHCTPYKIMH, MecTa Mpou3-
BOJCTBa palboT, KrciaopoaHas Oynka;

12) mecra cpalunBaHus dJ1. IPOBOJIOB, 3J1. kabesneH, CBapOUYHbIX Kabened NOKHBI
ObITe 3au30nupoBaHbl. OTOJEHHBIE MPOBOJAa U Kabeliss, KpOME CBApOUHbIX CTallMOHap-
HbIX TPOJIIeH He JOMYCKaroTCs;

13) anexTpoobopynoBaHue JOJDKHO OBITH 3a3eMJIEHO COIVIACHO HOpMaM W Mpa-
BUJI;

14) nepen nauanom paboT mMactep U OpUrafiup JOJKHBl OCMOTPETh paboyce Me-
CTO, NPOBEPUTH €ro U YOEAUThCs B 0€30MaCHBIX YCJIOBUSX BBINIOJIHEHHS OPYYEHHOM

paboTsl;
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15) cobmonaTk YUCTOTY H MOPSANIOK Ha pabovdemM MecTe, He 3arPOMOXKIATh POXO-
Ibl ¥ pabouee MeCTO, He TeperpyxaTh jeca, MIOLIAaIKH M/KOHCTPYKLUMAMH, METaLIO-
JIOMOM;

16) nepen Hauanom paboOT U NpHU MepeBojie Ha HOBOE MeCTO paboThl MacTep Npo-
W3BOJUT MHCTPYKTAXX padOUUX MO TeXHUKE 0e30MacHOCTH ¢ 3allMChio B KHUIE 3a4aHuM
U KypHase MHCTPYKTaXa, a padoune JOKHBI TOUHO BBITOJIHATH YKAa3aHUs MACTepa;

17) npu paboTe Ha BbICOTE 0OeCTIeUHTh 0€301aCHOCTH paboTarOIMX BHHU3Y, T.€.
BHM3Y paboTaTh 3a rpaHHLed OMacHOW 30HbI MPH HEOOXOUMOCTH BBICTABUTH CUIHAJb-
IMKOB, YTOOB! HCKJIFOYUTH 3aX0[ JIFOJEH B ornacHyto 30HY. [Ipu ogHOBpeMeHHoOH pabo-
Te Ha Pa3IUYHBIX BLICOTAX C JIECOB M IJIOLIAOK JOJKHA OBbITh IIPEeLyCMOTpeHA 3allUTa
nepcoHana, padoTarolero Ha HYKHUX spycax, OT OphI3r MeTajia, Cny4aiHoro nageHus

0TpE3acMbIX JeTrasniell 3a cyer YIIJIOTHCHUS 3a30POB U mienei JTMCTOBBIM acbecToOM HJIH

METANITHYCCKUM JIMCTOM,

18) nepecrIinHOM KOMoOEL HAJEXKHO IIEPEKPHITH IHUTOM corytacHo yepT. CK-2-41;

19) paGoure Ha BbICOTE AOKHBEI paboTaTh ¢ 3aKPEIJICHHBIMHU PEIOXPaHUTENb-
HBIMU TOSICAMU, KPEIUJIEHUE UX CoryiacHo T.K. No294 41;

20) mpu padoTe Ha BBHICOTE MPOSBUTH OCOOYIO OCTOPOXKHOCThL B LIEJIOM U B 00pa-
[ICHUM C MaTepuajiaMy, HHCTPYMEHTOM, He JOMycKast MaJeHUst ux;

21) paboTtaTbh M HaxOQUTbCA B NeuH, x/0apabane, razoxonax, 3aKpbIThIX kamepax
IOJDKHA OpHUrajia, CoCTosLas He MeHee 3X YeNoBeK;

22) npucTaBHbIE JIECTHULIBI JOJDKHBI OBITH 3aKpeIIeHbl COriacHo T.K. No40;

23) Bce paboTHI 32 MpeaeslaMyd PEMOHTHON 30HBI MPOU3BOAUTD MO UHAMBULYAIb-
HOMY Hapsaay-IOMMyCcKy;

24) noBOPOT MeYH, XOJIOAUIbHOr0 6apadbaHa JOJKEH NMPOU3BOOUTECS IOA PyKO-
BOJICTBOM HayajhbHUKa CMEHBI liexa-3aka3uMka Mo (3asiBKEe) yKa3aHHWIO U IOH PYKOBO-
actBoM crapiuero cMeHnbsl oT MMC 11 yero HeoOXoAUMO: Nepe]] MOBOPOTOM MY HITH
XONOAMIBHOrO OapabaHa yJaluTh JNIOoed U3HYTPH U CHApYXKHU HX , YIAJIUTh U3 mepe-
CBIMTHOTO KoJioaua , razoxona (OopoBa); BHIBECTHM JIIOLEH M3 OMACHOW 30HBI, KPBIILIKH
JIIOKOB 3aKPENTh, CHAPYIKM M BHYTPU KOpmyca yOpaTh He3aKperieHHble NpHCrnocod-

NEAUs , M/KOHCTPYKUMU U T.X., OCBOOOAUTH IWJIOHBI, 3CTaKaabl U T.II., yOpaTh npu-
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CTaBHBIE JECTHHUIIBI, JIECA U T.II. 3aT€M BbICTABHTb CUTHAJILIIMKOB B MECTax Mpoxoaa
moael No ykasaHuo crapuiero cMesl ot MMC. 3areM Npou3BOAMTCS OBOPOT NEYH
WM XOJIOAWILHOTO OapabaHa Ha onpeaeseHHbId Yyroyl OBOPOTa 10 COMIACOBAHUIO CO
crapuuM cMmeHbl oT MMC. Ilpu HeobxoaumocTy, rociie noBopoTa, 1o KoMaHAe cTap-
wero cMenbl 0T MMC npou3BoauTest GUKCalus KOoprnyca ey Uiy XOoJoAuIbHOro 0a-
pabana npy MOMOUIM NEPEBSIHHBIX KIUHBEB, YCTAHOBJICHHBIX MEXAY POJIMKaMH U OaH-
JI’)KOM € 00euX CTOPOH omophkl (00bIUHO (uKcanus 2-X o1op).

3atem nocyie ocMoTpa cTapiium no cMene oT MMC COCTOsIHUS NeYu WK XOJI0-
AWIbHOTO OapabaHa, COCTOSIHUS 3aKPETIEHHBIX JIFOKOB, MPUCHIOCOOJIEHHH, METalio-
KOHCTPYKLMH MPOU3BOAUTCS OTKIIIOYEHHE MPHBOJA MEUN WK XOJIOAWIBHOro Oapabana
COrnacHo myHKTa Ne5 ¥ MpOU3BOIUTCS JIOMYCK JIFOJEH B 30HY PEMOHTA Uil POU3BOJI-
CTBa JaJIbHEHIINX paboT, MOCIE CHITUS CUTHATBIIHUKOB;

25) crapluuM MO CMEHE BO BpeMs BLIKPYTKM 0Os KMpIHUYa CYdUTaTh MacTepa or-
HEeYTMIOPHBIX padoT, MOCIe BBIKPYTKHA BO BPEMsI IPOU3BOJCTBA MOHTAXCHBIX paboOT crap-
IIMM 10 CMEHe CUMTaTh MacTepa MOHTaXHBIX paboT, ocje caauu neyd noja gyrepoBKy
CTapILMM 10 CMEHE CUMTATh MacTepa OrHeyIOpHbIX paboT;

20) HapsA-IOTNyCK U OMPKH Ha BKJIIOYEHHE arperaToB AOJDKHBI HAaXOIMTHCS Y
cTapiuero cmensl or MMC;

27) HayaJIbHUK CMEHBI Liexa-3aKka3uuka U crapiuuii cMenbl oT MMC HecyT oTBeT-
CTBEHHOCTH 32 IIOJIOTOBKY K IOBOPOTY, IOBOPOT IEYH M XOJOAUNIBLHOro OapabaHa,

(GHUKCcalMIO UX U OTKIFOUSHHE,;

4.1.1 TpeboBanus 6€30NaCHOCTH NMPH paboTe B ra300MacHbIX MECTaX

[Ipu paGoTe B pailioHe ropsiuel roJIOBKH M OTKATHOM T'OJIOBKM HEOOXOJHUMO CO-
OJro1aTh Cleaylomee:

a) npu paboTe B pailloHE Ta3oNpoBOAa, HEOOXOAUMO OpaTh pa3oBBI Hapsn-
JIONYCK Ha MPOU3BOACTBO PadOT B I'a300MaCHBIX MECTaX U MPOBECTH JIOTIOJHUTEIBHbIH
WHCTpyKTax no Th;

6) TexmepcoHasl IOJDKEH YCTAHOBUTBH CBSI3b C Ta3ocTacaTeNnbHOW clyxOoi, Tpe-

6oBaTh MPH HEOOXOJAUMOCTH KpYINIOCYTOYHOIO AeXYypCTBa rasocriacareliiss U B3siTHE
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aHanu3a BO3/yXa nepe HayanoMm paboT 1 BO BpeMs paGoTh! Yepe3 ONpeaeseHHbiA Npo-

MEXYTOK BPEMCHHU.

4.1.2 Tloxxapo ¥ B3ppIBOOE30NACHOCTH

[TpaBuna HeoOXOAMMBIE COOIONATE TIPH MOXKApeE:

1) He nomyckaeTcsi KypeHue, OTKPBITBI OTOHb U Jpyrasi BO3MOXXHOCTb €r0 BO3-
HUKHOBEHMS B paioHe ra3omnpoBoja, B paioHe KUCIOPOAHOW OyAKU U MecTa yKJIalKu
KHCJIOPOAHBIX OaJJIOHOB;

2) cobnronark 0Co0YI0 OCTOPOXKHOCTD MPY BEJICHUH OTHEBBIX U CBAPOUHBIX pabOT
B paiOHe NPUBOJOB Bp. N€YH U XOJOAWJIBHOTrO OapabaHa, mpu padoTe MOoNb30BATHCSA
3aUUTHBIMU 3KpaHAMK, UMETh B HANIMYHMU CPEJICTBA MIOXKAPOTYILIEHHS, [1€COXK;

3) npy 3aMep3aHUU pelyKTopa KUCIOPOAHOIo OaljoHa pa3orpeB ero paspeniaer-
Csl TOJIBKO TPANKaMU, CMOYEHHBIMHU B FOpsiu€i BOJIE HJIKM MapoM;

4) He noryckaeTcs nonajaHue Macia, JXUPOB, Ap. 3arpsa3HEeHUi Ha WITylEepa, BeH-
THJISL KUCJIOPOAHBIX OA/NIOHOB, HAKUJHYIO TAlKy KHCIOPOAHOTO PeAyKTOpa W Ap. AeTa-
JW KMCJIOPOJONPOBOIOB, PE3aKOB, IIJIAHTOB, AJI 4ero paboTaTe B YHCTOH He IpoMac-
JIEHHOH CIIeLOAeXK e, PyKaBUIaX U MecTa NPOXOXKACHUS IIAHIOB, XpaHEeHUsS H yCTa-
HOBKHM 0aJlJIOHOB, PE3aKOB JIO/KHBI ObITh OYHIIIEHBI OT Macia,

5) KUCHOPOAHBIE OAJUTOHBI XPAaHUTh B KUCIOPOAHOW OyJKe IOJIHbIE U IIYCTBHIE B
OTJEJIBLHBIX OTCEKaX;

0) KHUCIOPOAHBIE OAIOHBI B KUCAOPOAHON OyAQKe AOJKHBI CTOSTH B BEPTHUKAJb-
HOM TIOJIOKEHUWH U JIOJIPKHBI OBITH 3aKPETUICHBI OT MaJICHUS;

7) B 30HE peMOHTa KHCJIOPOAHBIE OaJUTOHBI YKIAABIBAIOTCS Ha CIeLalbHbIX Je-
PEBSIHHBIX CTeJIIaxax;

8) 3anpelaeTcs yCTaHOBKA BEHTWJIEH M3 TUTAaHA U €ro CIUIABOB Ha KUCJIOPOJO-
IPOBOJAX, pammax, Oa/IOHAX;

9) cBapky W pe3Ky MeTajia IPOU3BOJUTEL TOJNBKO B MECTaX, OUULIEHHBIX OT IbI-

JIU, TPS3U, Macia;

Jucm

151000.62.2016.746.00.00.113 57




10) npu peske MeTamna BOIM3U KUCIOPOAOIPOBOMOB, 3. KaOeNeH, razonpoBoioB
U T.0. 00ecrieunTh pacCTOSIHUE O HHUX HE MEHee | M, B [IPOTUBHOM Clly4ae 3alUTUThH
UX TETIOU30ISIUMOHHBIM MaTeprasnoM (acbect, IMCTOBOE XKele30);

11) obecnyxuBarouil nepcoHal A0KEH 3HATh U TOYHO BBIMOIHATH HHCTPY KLU0
no Th.

bTH 0.29-2001 npu sxcruryataidu KMCIOPOAHBIX OATIOHOB; CIIOCOOB! U CPEACT-
Ba I10XXapOTYILEHHUsI, MECTA UX PACIIOJOKCHUS;

12) Inpy ropeHur Macjia, TOKOBEAYWHUX IIPOBOAOB 3aJIMBATL IJiaM# BOJOMN KaTe-

FOPUYECKHU 3aMpelaeTcs.

4.2 Oxpana oKpy»aroLiei cpenbl

OxpaHa OKpyXarolield cpeipl Ha NPEHNPUITHH XapaKTEepHU3yeTCsi KOMITJIEKCOM
NPUHATBIX MEP, KOTOPBIE HAMpaBiIeHbl Ha NPEAYNPEKACHIE OTPHLIATENbHOIO BO3ACHCT-
BUS 4EJIOBEYECKOU JEATENBHOCTH NPEeANPUITUS Ha OKPYKAIOIIYIO NPUPOLY, YTO olec-
[ledynBaeT OJIaroNpUATHBIE U 0e30IacHble YCIOBUS YeIOBEUSCKON HKUBHEACATENbHOCTH.
YuuThIBas CTPEMUTENBHOE PA3BUTUE HAYYHO-TEXHUUYSCKOTO Iporpecca, nepej yenose-
4eCTBOM BCTalla CIOXKHAA 33/ladya — OXpaHa BAKHEUIIKUX COCTaBISIOUIMX OKPYXKaromen
cpensl (3emins, BOJA, BO3AYX), OABSPKEHHBIX CUJIbHEHILIEMY 3arpS3HEHMIO TEXHOIEH-
HBIMU OTXOAAMU 1 BBIOPOCAMH, YTO MPUBOJUT K OKUCIEHHUIO IOUBBI ¥ BOJBI, paspyLie-
HHUIO O30HOBOIO CJIOS 36MJIM Y KIIMMATUUYECKUM U3MeHeHHUsM. [ IpoMbliiieHHas noiIuTu-
Ka BCEro MHpa IpuBeNna K TaKuM HeoOpaTHMbIM U CYIICCTBEHHBIM W3MEHEHMSAM B OK-
DYXKAIOIER Cpejie, YTO 3TOT BOIPOC (OXpaHa OKpYXKalomeH cpefbl Ha NpeArnpusTHy)
cTall 00LIEMUPOBOH NPOGIEMON ¥ MPUHY X TOCY JapCTBEHHBIE arliiapaThl pa3padoTaTh
JOJIFOCPOYHYIO OKOJNIOTHYECKYI0 MHOIUTHKY YO CO3JaHHUI0 BHYTPHIOCYNapCTBEHHOrO
xouTposist 3a [1JIB. OCHOBHBIMHU YCIIOBHSMU Ul YIYUIUEHHs SKOIOTHU B CTPAHE ABJIfA-
FOTCS: PALMOHANBHOE MCIONL30BAHKE, OXpaHa ¥ TpaTa 3aracoB [PUPOAHOrO pe3epsa,
obecriedyeHre 0e30MacHOCTH IKONOTHU U [POTHBOPAAUALIMOHHbIE MEPBI, MOBBILICHUE U
GopMUpOBAHHE IKOJOTUUECKOTO MBIIIEHUS Y HACCTICHHs, & TAKKEe KOHTPOJIb Hal 3KO-

noruedl B pOMbIUITEeHHOCTH. OXpaHa OKPYKArOLIEH Cpelibl HA MPEANPUATUHH Onpe/ie-
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JMna psiji MEPOTIPUSITUI TSl CHUXKEHHUST YPOBHSI 3arpsA3HEHUH, BbIpaOaTHIBACMOTO IPE/I-
NPUSITUSIMU

- BoIsiBneHue, OLEHKa, NOCTOSHHBIA KOHTPOJb U OTpaHHYeHUE BbIOpOCaA BPEAHbIX
3NMEMEHTOB B aTMOc(hepy, a TaKxKe CO3JaHhe TeXHOJOTHMH KM TEXHWKH, OXPAHAIOLNX H
cOeperarimux NpUPOIY U €€ Pecypchl.

- Pa3zpaboTka npaBoOBbIX 3aKOHOB, HANPaBICHHBIX Ha OXPaHHbIE Mepbl OKPYXKalo-
el cpelbl U MaTepHalbHOE CTUMYJUPOBAHME BBITIOJHEHHBIX TPEOOBaHMM U NpPOdU-
JIAKTHKH KOMILIEKCA IPUPOLOOXPAHHBIX MEPOTIPUSATHH.

- Ilpodunakrrka 3K0IOTHYECKONH OOCTAHOBKHM IMYTEM BBIAEJIEHUS CIIELHaNbHO

OTBEACHHBIX TEPPUTOPUH (30H).
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5 SKOHOMUYECKUU PA3/IET

B 1aHHOM 3KOHOMHYECKOM pasgeic Nporu3BCACHbl pacHeThl 110 peHTa6€HbHOCTH

PEKOHCTPYKLIHM POJIMKOBOM OMOPBI Bpalllaroliieiics Mevr, a MMeHHo: OalaHc pabodero

BpeMmeHu. ['padux BeixogoB. PacuerHas yacte. lllTtaTHOEe pacnucanue, pacdeTr 4UcCJieH-

HOCTH padouux. PacueT (ouna 3apaboTHOMH MIATHI, HAYMCIICHWH Ha 3apabOTHYIO IIaTy.

Pacyer 3aTpar Ha Marepuansl. Pacyer 3atpar Ha snekTposHepruro. Pacyer 3arpar Ha

amoptuzauuto. ITpoune 3aTpatel. Pacuer donaa 3apadornoit minatel AYIIL. Cocrasnenue

CBOJHOW CMETHI 3aTpaT Ha NPOU3BOJCTRO.

5.1 bananc paGoyero BpeMeHu

Tabnnua 7 — bananc pabodero BpeMeHu

[Toxa3zarenu

Henpepsiubiii 1cM*8 yac

JTHU T Yackl

|
Kanennaproe Bpems 365 ( 2920 J
[TpazaHUUHbIE ¥ BBIXOAHBIE THU 117 936 J
\ HomunaneHeiil houn pabouero BpeMeHn J 248 1984 \
Hespixoapl Ha paboTy — BCero: 38 304 J
B T.4. oTnyck 28
Bonesnu 7 QT
[{pouue HeBbIXOabL J 3 j .
OpdexTuBHbIN GoHA pabouero BpeMeHH, THU ] 207 1680
OddexTusHoe Bpems,% J 58%

5.2 I'pacux BBIXOJOB

Tabnuna 8 — I'paduk BeIX0I0B Ha paboTy 3a HIOHB
\ Kanennapueie qHu 1 2 |3 5 6 { 7j 9 1
\Bpmanal 88| 8| B|B B\ 8 ' 8 ]

151000.62.2016.746.00.00.113

auem

60




5.3 PacueTHas yacTth

5.3.1 IlltaTHOE pacriucanue, pacuyeT YMCICHHOCTH PabodmXx

Tabnuua 9 — lltaTHoe pacniucanue, pacueT YUCISHHOCTH pabouunx

] B SABouHas co- Cnucounas
HaumeHnoBanue npo- CnucounbIif
Pazpsin CTaBJIEHHUS YUCJIIEHHOCTb,
deccuun KO3pdUIHEeHT
Ye. yern.
L?nempormowapmnx J 6 | ] 1,17 1
Maims1CT KpaHa 6 J 1 1,17 ]
Crnecapb-peMOHTHUK J 6 1 1,17 1 W
|
Cnecapp-peMOHTHHK 3 1 1,17 ]
k3neKTpOl\/IOHTepm 6 1 1,17 I 1
Nror: } S o —}

NsgB = A*Un *newm,

rae nCM — 4YUCJ0 pEMOHTHPYEMOTO arperara, UiT,

Napl=1*1*1= luen
Nap2=1*1*1= lyen
NsaB3=1*1*1= lyen
Nspd=1*1*]=1yen

NaB5=1*1*1= lyen

PacueT cniicovHbIN YUCIEHHOCTH:

Ncn=Nsas*Kcn,
Ken=Tpa6/(365-Tnp-TBeix-Torm.m)*0,96,
Ken = 248/(365-117-28)*0,96= 1,17
Ncnl=1*1,17=1yemn.
Nen2=1*1,17=1uen
Nen3=1*1.17=1uen
Ncnd=1*1.17=1uen
NensS=1*1.17=14en

(39)

(40)
(41)
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Yucno nHed ais 3aMeHbl OyAeT COCTaBIISATh 5 THEH

5.3.2 PacueT ¢ona 3apaboTHOH 1IaThl, HAYUCIEHUH Ha 3apabOTHYIO MjiaTy

Tabnuua 10 — Tapudusie cTaBku

FH;IMeHOBaHHe npodeccuii Pazpsin Yacosas tapuguas craBka py0./4
Crnecapb-peMOHTHUK ° S0
3 25,29
ONEKTPOrazocBapiluK | 6 | 37,76
rwa'rpowlomépbl 6 37,76 J
MaluHUCT KpaHa 6 34,35
®oupn paboyero BpeMeHHU:
@PB = Tp*necm*Tem™*Ns, (42)
rae Tp — 4ucio nHel peMOHTa, CYT;
TcM — KONM4YeCTBO YacoB B CMEHY,U/CM;
Nst — 4uCAEHHOCTh padoTaIIUX, Yed.
OPB =5*1*8*1=40 yen*uac
Pacuer noBpeMeHHO-NIpeMUaNLHON 3/IIaThl:
3noB.1mp. = GPB*Ter*IL( I1= 50% unu 1,5) (43)

rae OPB — dona pabouero BpeMeHH KaXaoro paboTHHKA, pyo.;
Ter— Tapudnas craska, py06./d.

3noB.mip. 1=40*37,76%1,5=2 266py0.
3noB.np.2=40%34,35*1,5=2 061pyo®.
3noB.mp.3=40%37,76*1,5=2 266py0.
3noB.np.4=40%*25,29*%1,5=1 517py0.
3n08.1mp.5=40%37,76*1,5=2266py0.

3/mnata ¢ palOHHBIM KO3(h(QHIIUEHTOM:

3I1px= O3IT*Px,(Carka — 1,15; bakan —1 ,20 ) (44)
rae O3I1 — ocHoBHas 3/ mata, pyo.;

Px — palioHHBIH KOIDPULIMEHT.
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3Tpx1=2 606pyO®.
3IIpx2=2 370py6.
311px3=2 606py6.
3l1pk4=1 745py6.
3l 1pk5=2 606py0.
Pacuer nononnurtenpHoOM 3/matsi (1,1):
J31T =03ITpx*0,1,
J3I11=2 867pyo.
JI3I12=2 607py6.
J3I13=2 867pyo.
J3114=1 920py6.
JBI15=2 867py0.
®onn 3/nnatel:
@3I1= O3Ilpx +/1311,
DO3I11=5 473pybd.
O3I12=4 977py0O.
O3I13=5 473pyb.
®3114=3 665py6.
D3I15=5 473pyoO.
> =25 061py6.

(45)

(46)

CrpaxoBble B3HOCH! BO BHEOODKeTHBIH (GoHa OepyTcs B pasmepe 30 % ot obiue-

ro O3I1:
CyMMa HauucneHul Ha 3apaboTHYO MaTy:
H3I1 = (03T + JI31T) * 0,3
H3I1=25061*%0,3=7 518py6

(47)
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5.3.3 Pacuer 3arpat Ha MaTepHAaJIbL.

Tabnuua 11 — PacueT 3aTpaT Ha MaTepHasbl
- Hcenonszyemoe [lena 3a
HaumenoBanue Egununa Cymma
KOJMYECTBO JJIst eJMHHILY B
MaTepuanon U3MepeHus B pyoO.
MEPOITPUSITUS pyoO.
9nek}p0ﬂbl [Taukwu 2 j 1900 3800
n - ( L
Kucnopon bannon 1 9600 9600
CmazouHbIH
JuTpel 10 120 1200
MaTepHra
OnopHbIi
[Htyxn 1 850 000 850 000
m)mm J
Wtoro | B 864 600
L
5.3.4 PacueT 3arpar Ha 2J€KTPOIHEPTHUIO.
Co=a*N+b*W, (48)

rae a—miarta 3a 1 KBt ycranosnenHo# MoiHocty (220 py6\kBr);
N — ycTaHOBIEHHAas MOIIHOCTD, KBT;
b — nnata 3a 1 kBr*uac (4,48 py6\kBr);
W — notpebseHHas aKTUBHAS SHEPTH.
W ="Tp * nem * tem * K mcn., (49)
rae I'p — uucno pabounx nHeH B roay, CyT.;

Kuen. — xkosdpunuent ucnonszosanus (0,85).
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Tabnauua 12 — PacueT pacxona 3JeKTPOIHEPrUu

Homunanenas | Cymmapnas
bananc pabo- | Pacxon o
HaumenoBanue MOIIIHOCTb MOILIHOCTb
Kon. Yero BPEMEHM | DHEPIuH,
000py10BaHUS obopyoBa- obopyaoBa-
(T), mam/gac | kBr/uyac, W
HUs, KBT Hus, kBT,N
CapoyHbIi
1 5
anmnapar 15 38 15*38
Kpan Libherr 1 10
|
Wtoro J 15 38 570 J

bananc paboyero BpeMeHu:

T = Tp*necm*Tem*Koke,

rae Tp — uucio padbounx gHel (Yucyio JHEeH MOHTaXKa UK PEMOHTA);

NCM- 9YUCJI0 CMCH B CYTKaX— 1 CMCHC]

TcM — BpeMst cMeHbI = 8 4acoB;

(50)

Kske — KO3(p(UUMEHT 3KCTEHCUBHOIO HCIONB30BaHUS 0O0pyaoBaHus (JJist

Bcex = (,95).

T=5*1*%8*0,95=38
Co=a*N+b* W,
Cr=220%15+4,48*570=3300+2554=5 854 pyo.

5.3.5 Pacuert 3aTpar Ha aMOpTH3aLHIO

CxHa

100

rae C — ob1rasi CTOUMOCTb OCHOBHBIX (DOHJIOB, MITH. PYO;

Ha — nopma amoprtuszanuu, % .

(1)

(52)
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Tabnuua 13 — PacueTt 3aTpaTt HA aMOPTU3ALUIO

3con.00.= 3 636*0,6=2 182 py0.

B
Havmenosanue Crou- CroumocTs Hopwma CymMmma amopTu-
OCHOBHBIX Koun MOCTb Ha KOJiM4e- | aMopTH3a- | 3alHOHHBIX OT-
CpelCTB enuHuubl | cTtBO OD uun Ha,% qUCTIeHUH, pyO.
Capourbli an- 1| 50000 | 50000 6,1 3110
napar J J
Kpan Libherr 1 1 600 000 J 1 600 000 6,1 262 294
Hroro \ 265 404
AmopTtur3anus 3a 5 nHel 3aMeHb!:
A =265 404 /365 *5=3 636pyo0.
5.3.6 Ilpoyue 3aTpatsl
OxpaHna Tpyna
OT = @3I1pabd. *5%, (53)
OT=25 061*0,05=1 253pybd.
3aTpathbl Ha coJiepKaHus 060pyAOBaHUS:
3c01.00.= Y A * 60%, (54)
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5.3.7 Pacuer ¢onmaa 3apadborrHoi miatsl AYII

Pacuer 3apaborHoii miatel AVII nokasan B Tabiuue 14.

Tabnmuua 14 — Pacuet 3apabornoit ruiatst AYIT

Kon-
Oxnan B Oxnan Ha me- O3I1px
JlOIOKHOCTD BO JI3I1(10%)
Mec. pyo. ponp. pyoO. pyo6.
YeJl.
Hau. nexa { 15000 1 3571 2182 750
Macrep J 12000 1 2857 [ 7182 J 600 j 6600 l
MexaHHKJ 13000 k L[ 3005 J 2182 J 649,9 | 71489
Hroro: J i

[ .

@311 ¢ Hau. = 21998,9*1,3=28 599py6

- 1219989

5.3.8 CocraBiieHne CBOJHON CMeTHI 3aTpaT Ha MIPOU3BOICTBO

CBoziHas BEAOMOCTB CMETHI 3aTpaT Ha 3aMEeHy OIOPHOIo ponuKa B Tadbnuue 14.

Tabmana 15 — CocraBneHne CBOJJHON CMEThI 3aTPAT HA 3aMEHY OTIOPHOrO PONUKA

Hanmenoanue CT—aTeﬁ 3aTpaT CyMmMma 3atpar Bceroaom
%(?Hpa@ormx 25061 )
CtpaxoBble B3HOCHI BO BHEOIODKETHBIM (DOH/T 7518 J
3/nnara AYTI ¢ Haywuc. 28 599
DIL.aHeprus 5854
AMMOpTHU3aLIHS 3636
Marepuarisl 864 600
{ Oxpana Tpyaa 1253
3aTpatsl Ha coaep. odop 2 18?
Bcero: 938 703 T
OxonomMuyeckuit s dhexr 461 297

J 151000.62.2016.746.00.00.113 =




BriBO/I: 3aTpaThl Ha 3aMeHY OIOPHOTrO poyinka cocrtasiser 938 703 pyb. — a10
peHTabenbHbIN crI0co0 3aMEHBI, TaKk KaK 3aTpaThl HA PEMOHT (BOCCTAHOBJICHHUE) POJIMKA
ropasAo BbILIE CTOUMOCTH HOBOT'O OMOPHOI'O POMKA (CTOUMOCTH HOBOI'O OMOPHOIO po-
JIMKa A8 Bpawaroueics neyu Hayunatores ot 1 400 000py0).

OKoHOMMUYECKUH 3 pekT coctaBui 461 297 pyo.
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3AKJIFOYEHUE

Ileb, MOCTaBlE€HHAs B BBIIYCKHOW KBATH(UKAIMOHHONH paboTe BhIIOJHEHA
[IOJTHOCTBIO.

B 3akitoueHdu s1 X0TeN Obl MOABECTH MUTOTH MO BBIMYCKHOW KBaJIM(UUHMPOBaH-
HOH pabore Ha Temy: Paspaborka KOHCTPYKUMH posinkoBod omnopel LIOMIT «OOO
['pynna Marne3uT». B pabote Mbl y3HaNd KOHCTPYKUMIO W TMPUHIUIN pabOThl Bpa-
LIAOLWENCs 11e4YH, a TaKKe KOHCTPYKUHWIO POJIMKOBOW OMNOPbI, Mephl OE30MacHOCTH,
KaKHe Tpy30I0AbEMHbBIE MEXaHU3MBI 33JIeCTBOBAHBI, B SKOHOMUYECKOM pa3Jielie Mbl
paccumTany BCe 3aTpaThl KOTOPHIE TOJNBKO HaM MOHANOOATCS Ha MaTepuasibl, Ha 3ap-
iaTy paboyum u T.1.

B BoinyckHO#M KBaNM(pUKAUMOHHON paboTe paccMOTPeHa BO3MOMKHOCTH HCITOJb-
30BaHKMA KpaHa Libherr, xOTOpBIf uMeeT XOpoIIyl0 Ipy30MoJAbeMHOCTh, MaHEBPEH-
HOCTB, MOET MMETh pa3Hble YIJIbl YCTAHOBKH. DTO MO3BOJIAET MUHUMU3UPOBAThL TIPO-
M3BOJCTBEHHbIE MTPOLECCH], UCMONIb30BATEH OJIUH KPaH BMECTO ABYX CTApbIX KPaHOB KO3-
JIOBOM KOHCTPYKIIHUH.

Beimycknas kBanudukaunoHHas padoTa MMEET TMPaKTUUEeCKYI0 3HAUMMOCTD.
MPUBEICHHBIC pacueThl MO3BOJAIOT NPOU3BECTH Pa3paboTKy KOHCTPYKUMU POIUKOBON

OfIOpbI Bpama}omeﬁm NeY9n, HE 3aTPy AHAACE.
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