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[1nanupyemble pe3ynbTaThl 00yUEHUs: IO OCHOBHOM 00pa30BaTEIbHON porpamme

Harnpasienus 280700 — TexHocdepHas 6€30MaCHOCTh

Kon
pPE3yIbTATOB

PesynpTaT 00yueHus
(BBIITYCKHUK JIOJIKEH OBITH TOTOB)

Pl

[IpumensaTs  0a30Bble W CHCIHMATbHBIE  ©CTCCTBCHHOHAYYHBIE U
MaTeMaTUYECKUE 3HAHUSA, JOCTATOYHBIC /I KOMIUIEKCHOW WHXKCHEPHOM
JESTEILHOCTU B 00J1aCTH TeXHOCHEPHOI O€30NaCHOCTH.

P2

[IpumensTs 6a30Bble M CHEIUMATbHBbIE 3HAHHUS B 00JIaCTH TeXHOC(hepHOit
0€30MacCHOCTH JIJIsl PEIICHUs WHKEHEPHBIX 3a/1a4.

P3

CraBuTh W pemaTh 3a7aud KOMIUIGKCHOTO aHaju3a, CBS3aHHBIE C
OpraHu3allieil 3alMThl YeJIOBEKa WM MPHPOJHON Cpelbl OT OMacHOCTEH
TEXHOTEHHOTO W TPHPOTHOTO XapaKTepa, C HCIOJb30BaHWEM 0a30BBIX U
CHCIUATBHBIX 3HAHUH, COBPEMEHHBIX aHAIMTUYCCKUX METOJIOB U MOJIEIIEH,
OCYIIECTBJIATh  HAJ30pHBIE W  KOHTPOJBHBIE (QYHKIMH B  cdepe
TexHOC(hepHOI 6€30IacCHOCTH.

P4

[IpoBoauTh TEOpPETHYECKHME W  DKCIIEPUMEHTAIBHBIC  HCCIICIOBAaHMUS,
BKJIIOYAIOIIME TIOMCK M H3yYeHHE HEOOXOAMMOW Hay4YHO-TEXHUYECKOMN
uHpOpMaIUH, MaTEMaTUYECKOE MOJIEJINPOBAHHUE, IIPOBEJICHNE
JKCIIEPUMEHTA, AHAJIN3 M MHTEPIPETALMIO MOJYYEHHBIX JaHHBIX, HAa 3TOM
OCHOBE pa3palaThiBaTh TEXHUKY M TEXHOJOTHMHU 3allUThl YeJOBEKa H
IIPUPOAHOM CPEllbl OT OMACHOCTEN TEXHOTEHHOI'O M MPUPOJHOrO Xapakrepa
B COOTBETCTBUM C TE€XHMYECKHM 3aJaHUEM U C HCIOJIb30BAHUEM CPEACTB
ABTOMAaTH3allMU ITPOCKTUPOBAHHSI.

P5

Hcnonp30BaTh 3HaHUE OPraHU3ALMOHHBIX OCHOB 0€30MaCHOCTH Pa3IN4HbIX
MPOU3BOJICTBEHHBIX TMPOIIECCOB, 3HAHUA [0 OXpaHEe Tpyla U OXpaHe
OKpY>KaloIIel cpenbl s YCIEIIHOTO pelIeHUs 3adad oOecredyeHus
TeXHOC(hepHOU 0€30MaCHOCTH.

P6

O60CHOBAaHHO BBIOUpPATH, BHEIPSITh, MOHTHUPOBATH, JKCIUIyaTUPOBATh H
00CTy)XKUBaTh COBPEMCHHBIC CHCTEMBl W METOJbI 3alUTHI YEJIOBEKa H
MPUPOJHON  cpeabl OT OMAacHOCTEH, oOecreynBaTh UX  BBICOKYIO
3¢h(deKTUBHOCTh, COONIOAATh TMpaBHUIIa OXPaHbI 3JI0POBbs, 0E30MAaCHOCTH
TPY/JIa, BBIIOJHITH TPEOOBAHMSI 110 3alTUTE OKPYKAIOIICH CPEJIbL.

YHl/IBepcaJIbHLle KOMIIETCHIIUHN

P7

Hcnonp30BaTh 0a30BBIE U ClICOuaJIbHbIC 3HAHHA B obnactu IIPOCKTHOI'O
MCHCIXKMCHTA AJIs1 BEACHUA KOMILJICKCHOM I/IH)KeHepHOI;'I ACATCIIbHOCTH.

P8

Brnaners MHOCTpaHHBIM SI3BIKOM Ha YPOBHE, TO3BOJSIONIEM paboTaTh B
WHOSI3BIYHON cpefie, pa3pabaThiBaTh [TOKYMEHTAIMIO, IPE3CHTOBATh H
3alIMIIATh PE3YyJIbTaThl KOMIUIEKCHOW MHKEHEPHOU JIESITEIBbHOCTH.

P9

O¢ddexTuBHO paboTaTh MHAMBHAYAJIbHO M B KayecTBE YJ€Ha TPYIIIbI,
COCTOSIIIEH M3 CHELMATMCTOB Pa3IMYHBIX HaNpaBlieHUH U KBaTW(UKAIU,
JI€MOHCTPUPOBATh OTBETCTBEHHOCTh 3a PE3yNbTaThl PabOTHI U TOTOBHOCTh
CJIeIOBaTh KOPIOPATUBHON KYJIbTYpE OpraHU3aluu.

P10

JIeMOHCTpUpPOBATh 3HAHUS MPABOBBIX, COLUAIBHBIX, DKOHOMUYECKHX U
KYJBTYPHBIX aCIIEKTOB KOMIUIEKCHOW MH)KEHEPHOU JESATEIbHOCTH.

P11

JIeMOHCTpUpPOBaTh CIOCOOHOCTb K CaMOCTOSTENIBHOM pabore M K
CaMOCTOSITEIbHOMY OOY4YEHHUIO B TEUEHHE BCEW >KM3HU U HEMPEPbIBHOMY
CaMOCOBEPIICHCTBOBAHHUIO B MH)KEHEPHOU MPO(hECcCHH.
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Hcxoanblie n1aHHbIE K padoTe

O6bexkT wuccnegoBanuss — OOO IOprunckwuii
MalIMHOCTPOUTEIbHBIN 3aBo, 1ex Ne 10. Obmue
cBefeHUsT 00 OOBeKTe, JaHHBIE O MOXKAPHOU
Harpy3ke B TIOMCIHICHUSAX,  CBEJACHUS 00
9BaKyallMOHHBIX TyTeW W BBIXOJOB W3 3JaHMUS,
opranu3ais paboT 1Mo CaCEHUIO JIOJCH.

Ilepeuenn MOAJIeKAUX
uccJieJ0BaHuIo, NMPOEKTH-
POBaHUIO U Pa3padoTKe BONPOCOB

1 Awnanu3 TeKylIero COCTOSIHUSI —TOXKapHOU
6e3omacHocTH, Tmpouecce  (HYHKIHOHUPOBAHUS
MpPEANPUSATHSL.




2 TlocraHoBKa 1eNM W 3a7a4 B pa3pabOTKe IUiaHa
TYIICHHS TTOXKapa.

3 Omnpenenenue cTeneHu  0e30MacHOCTH
aBaKyaruu Jirojaei u3 mexa Ne 10.

4. CocTaBlieHHUE PEKOMEHIAIMH IO TYIICHUIO
nmokapa Il JTOJDKHOCTHBIX JIMI] PYKOBOJISIIHX
TYIICHHEM TOKapa.

5 Pacuer HEOOXOAMMOrO KOJMYECTBA CHJI U
CPeICTB s JHUKBUIAIMHM TYIICHUS TIOXapa M
MPOBEACHNUS aBapUITHO-CIIAcAaTeIbHBIX paboT B
OOO IOpruHckuil MalIMHOCTPOUTENbHBIN 3aBOJ,
ex Ne 10.

6 Ompenenuts KOJIMYECTBO TNPHUOOPOB MOAAYH
OTHETYIIAIIETO BEIIECTBA.

7 Ompenenuth 3amac OTHETYIIAIUX BEIIECTB
pa3fenpHO, I TIEHOOOpa3oBaTeNiss W BOJIBI,
MIEHHOW YCTAHOBKH MOKAPOTYIICHUSI.
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Pedepar

Bremmycknas kBanmudukanmoHHas pabora coctour u3 80 crpanun, 4
pucyHnkoB, 10 TaGauir, 50 HCTOYHUKOB, 8 MPUITOKEHUH.

KiroueBble cioBa: TylleHUE, JUKBUAALMS, IBAKyalUs, [10XKap, BO3TOPAHUE.
OOBEKTOM HCCIIEOBAHUS SBIIIOTCS BO3MOXKHBIE IEPCIEKTUBHBIE COCTOSTHUS
WHKCHEPHO-TEXHUYECKUX COCTABIISAIOMINX 00eCIeueHus OXKapHOi 6e30macHOCTH
B TYHHEJI€ 36MJICTIPUTOTOBUTEIBHOIO yUacTKa JIUTEHHO-PopMoBoyHOTO 11exa Nel0
00O «IOpruHCKkHil MAaTMHOCTPOUTENIBHBIN 3aBOJ".

[{enb pabOThL: MPOAHATU3UPOBATH BO3MOXKHOCTH U Pa3pabOTaTh CUCTEMY NEHHOTO
MOKAPOTYILIEHHUS HAIIPABJIECHHYIO Ha 00eCIeYeHuEe CBOEBPEMEHHOTO TYILIEHUS B
TYHHEJIE 3€MJIETIPUTOTOBUTEIBLHOTO y4acTKa JUTEHHO-(opMOBOUHOTO 11exa Nel0
OO0 «HOpruHCcKuii MalIMHOCTPOUTEIbHBIN 3aBOA .

B mpomecce wucciienqoBaHus MPOBOAMIIOCH H3y4deHUE OO€CIeyeHUs MOKapHOU
0e30MmacHOCTH Ha OOBEKTE, aHaJIW3 BO3MOXHBIX BAPUAHTOB pPa3BUTUS MU
MOCJIEICTBUA TI0Kapa, a TakKe OIpEACNICHUs NPUYMH W BEPOATHOCTH €ro
BO3HMKHOBeHHs. OlleHKka HaubOojee OMmacHOM TMOXXKAapHOW CHUTyalldud W ee
MIOCJIEJICTBHS.

B pesynbraTre uccinenoBaHus  ObUIO  BBIBICHO  OTCYTCTBHE  CHUCTEMBI
NO’KAPOTYIIEHUS.

OCHOBHBIE KOHCTPYKTHUBHBIE, TEXHOJIOTUYECKUE U TEXHUKO-IKCIUTyaTallHOHHBIE
XapakTepucTuKu: [Ipon3BoACTBEHHBIN KOPITYC MOCTPOEHHBIN B 1943,
IpeJCTaBiIsieT CO00H MPAMOYTOJIbHYIO (POPMY OTHOATAKHOTO 3AAHUSI , UMEIOIIETO
y4aCTOK KaOeJIbHOTo oMelieHus (TyHHens1). B nepenHeii yactu 1exa HaxoauTcs
aJIMUHUCTPATUBHBIEC, OBITOBbIE U TEXHUYECKUE TTOMeleHHsI. CTeHbI U3 CILIOIIHOM
KJIQJIKU, TIIMHSHOTO Kupru4a. [IepekphITrs U MOKPHITHS JKeTIe30-0CTOHHBIE .

[Tepembluku cOOpHBIE kene30-0eToHHbie. Kporis pyGepous .

Crenens ornecrorkoctu 3aanus —Il. Knacc konctpykruBHoi onacHoctu-CO.

Crenenn BHCAPCHHA: HaYaJIbHAaA U CPpCaHAA.



OOnacTh MpUMEHEHUS:  TOKapHasi 0€30MacHOCTh
OxoHoMuueckas 3PpPEeKTUBHOCTh U 3HAYUMOCTb BBICOKASI.

Abstract

Final qualifying work consists of 80 pages, 4 figures, 10 tables, 50 sources, 8
applications.

Keywords: extinguishing, elimination, evacuation, fire, fire.

The object of research is the possible long-term status of the engineering
components of fire safety in the tunnel area zemleprigotovitelnogo Casting and
molding shop Nel0 LLC "Yurga Machine Building Plant."

Objective: To analyze the possibilities and develop a system of foam fire-fighting
aimed at ensuring timely extinguishing in the tunnel area zemleprigotovitelnogo
Casting and molding shop Nel0 LLC "Yurga Machine Building Plant".

The study was carried out to study fire safety at the facility, an analysis of possible
options for development and the effects of fire and determine the cause and the
likelihood of its occurrence. Evaluation of the most dangerous fire situation and its
consequences.

The study revealed the absence of fire-extinguishing system.

The basic constructive, technological and technical and operational characteristics:
The production building was built in 1943, is a rectangular one-storey building,
which has a cable flat portion (the tunnel). In front of the shop is the
administrative, technical and domestic premises. The walls of solid masonry, clay
brick. Overlapping coverage and reinforced concrete. Jumpers prefabricated
reinforced concrete. Roofing roofing material.

The degree of fire resistance of buildings -1I. Class constructive danger-SB.

Degree of implementation: primary and secondary.

Scope: fire safety

Cost-effectiveness and relevance is high.



Omnpenenenus, 0003Ha4YEHHUs, COKPAIIICHHSI, HOPMAaTUBHBIE CCHUIKH

B Hacrosimeit paboTe UCOIb30BaHbl CCHUIKM Ha CIEIYIONINE CTAHIaPThI:

['OCT 12.1.004-96 Tloxapnas 6e3omacHocTb. O01IME TpeOOBaHUS.

I'OCT P 53307 KoncTpykuuu ctpouTenbHbie. [IpoTHBOmoxkapHsle IBEpU U
BOpoTa. MeTo UCIIBITAHUN Ha OTHECTOMKOCTb.

I'OCT P 12.2.143-2009 Cucrtemsl (QOTOIIOMHUHECHIEHTHBIE YBaKyallMOHHBIE.
TpeboBaHus U METOIbI KOHTPOJIS.

['OCT 12.1.004-91*. IToxxapHas 6€30MaCHOCTb.

CIT  7.13130.2009  OromneHue, BEHTWISIUAS W KOHAULIMOHHPOBAHUE.
[IpotuBomnoxapHbie TpeOOBaHUS.

CII 3.13130.2009 Cuctembl NpOTUBONOKAPHOU 3a1UThl. CHCTEMA OMOBEMICHUS U
yOpaBieHUsl HdBakyaluedl Jrojged 1mpu  moxkape. TpeOoBaHus TOXKapHOU
0€30I1aCHOCTH.

CII 5.13130.2009 CucrtemMbl POTUBONOKAPHOW 3aIIUTHI. Y CTAHOBKH MOKAPHOM
CUTHAJIM3AlMM M MOXKApPOTYyIIeHUus1 aBToMarndeckue. HopMbl U mnpaBuia
MPOEKTUPOBAHHS.

CHulI 21-01-97 IMoxxapHast 6€301aCHOCTH 3AaHUI M COOPYKCHUH.

CHulI 23-05-95 EcTecTBeHHOE M MCKYCCTBEHHOE OCBEILICHHUE.

HIIb 253-98 O6opynoBaHue MpOTUBOABIMHOM 3alMTHl 3JaHUNA U COOPYKEHUHU.
BeHTunasTOphl, METO/ UCTILITAHUS HA OTHECTONKOCTbD.

B nanHoit paGoTe NpUMEHEHBI CIEAYIOIMHME TEPMHUHBI C COOTBETCTBYIOIIMMHU
OTpEEICHUSIMU:

BpeMsi CBOOOTHOTO pa3BUTHsI MOXkapa: VHTepBasl BpeMeHH OT MOMEHTA
BO3HUKHOBEHUH MOXkapa J0 MOMEHTA MO0/Ia4d OTHETYIIAIINX BEIIECTB HA €r0

JIOKAJIM3AIIMIO U JIMKBUIAIUIO.

rapHU30H MOkKapHOU oxpaHbl: COBOKYIHOCTh PACIIOJIOKEHHBIX Ha ONPEIEIEHHON

TEPPUTOPHUH OPraHOB YIPABJIEHUS, TOAPAZACICHUN U OPTAHU3ALINMI, HE 3aBUCUMO



OT UX BEIOMCTBEHHOM MPUHAIIEKHOCTU U POPM COOCTBEHHOCTH, K QYHKIUSIM
KOTOPBIX OTHECEHBI MPO(UIAKTUKA U TYIICHHE MTOKapOB, a TAKXKe MPOBEICHNE
aBapuUMHO-CIIacaTeIbHBIX padoT; (BBeneH DenepanbHbiM 3akoHOM OT 18.10.2007

Ne230-D3)

JEHCTBUE IMYHOTO COCTaBa MO TYLIECHUIO M0Kapa U MPOBEICHUIO aBapUITHO-
cracaTesbHbIX padoT: OpraHu30BaHHOE NPUMEHEHUE CUII U CPEACTB MOKAPHOM

OXpPaHbl JJIsI BBIIIOJIHCHUSA OCHOBHOU 3ala4M IIpU TYIICHUH I10Kapa.

MHTEHCUBHOCTh: KoJInuecTBO OrHeTyIIamero BemecTBa, No1aBaeMoro B €UHUILY

BpPEMCHHN Ha CAVMHHUIY ITOBCPXHOCTHU UJIH 00BEMa.

KapTOUYKa TyHIeHus noxkapa: JJokyMeHT, cofepKaluii OCHOBHbBIE JaHHBIE 00
opranuzanuu (00BbEKTa) U MyTSIX IBAKyallH, TO3BOJISIOMINNA PYKOBOAUTEIIO
Tymenuto noxapa (PTII) ObicTpo 1 mpaBUIIBHO OPraHU30BaTh JEHCTBUE IO

CITaCCHHIO J'IIOI[Gﬁ " TYIICHHUA I10Kapa.

KOMIIBIOTEPHBIN IUIAaH TylIeHus noxapa: [Iporpammuoe cpencrso,
oOecrieunBaroniee YPpPeKTUBHOE BHITTOJHEHUE (PYHKITUI YIIpaBICHUS
JeATEIbHOCTBIO OKAPHBIX MOAPA3ICIECHUI MO TYHIEHUIO MoKapa, TOCTPOEHO Ha
OCHOBE HCII0JIb30BaHUS TEOPUH YIIPABJICHUS, MAaTEMAaTUYECKUX METOJOB U
UH(POPMALIMOHHBIX MOJIEJIEH, a TaK)Ke MPOrPaMMHO-BBIYMCIUTEILHOTO KOMILIEKCA,
MO3BOJISIOLIETO cOOp, PUKCaIHIO, IEpeiavy, XpaHEeHHE U epepaboTKy
uHdopMaIuu.

KPYIHBINA MOXkap: Moxap, Ha KOTOpOM MPUBJIEKAIOTCS CUJIBI U CPEJCTBA MOKAPHOI
OXpaHsbl 110 NOBBILIEHHOMY HOMEPY BBI30BA, a TaKXKe Moxkap ¢ yobITkoMm 3420
MUHUMAaJbHBIX pa3MepoB 3apabOTHOMN IIaThl TpyJa u OoJiee, ¢ rpyHnoBOi
ruOeIbIo MATH U 00Jiee YEIOBEK, B TOM YHCIIE COTPYIHUKOB (PaOOTHUKOB)
MTOYXKapHOU OXPaHBI.

nukBuaanus noxapa: Craaus (3Tam) TylIeHUs oapa, Ha KOTOPOU MpEeKpalleHo

IrOp€HUC U YCTPAHCHBI YCJIOBHUA AJIdA €0 CaMOITPOU3BOJbLHOTIO BO3SHUKHOBCHHA.



Jlokanu3zanus noxapa — craaus (3Tam) TyLIEHUs [oKapa, Ha KOTOPOl OTCYTCTBYET
WUIM JINKBUUPOBAHA YTPO3a JHOJAM U (W) AKUBOTHBIM, TPEKPALLIEHO
pacupoCTpaHEHHE NOXkKapa U CO3J4aHbl YCIOBUs ISl €r0 JINKBUAALUN

HMCHOIIMMHUCA CHJIaMU U CPCACTBAMMU.

Howmep (panr) noxkapa — yCJIOBHBIN MPU3HAK CIOKHOCTH MOXKapa, OMpPeaeIIIOIHiA
B PaCIMCaHUM Bbl€3/1a HEOOXOAUMBIN COCTAB CHJI U CPEJICTB MOXKAPHOU OXPaHBI,

MPUBJIEKaeMOM K TYIICHHIO TIOXKapa.

Omnacueie paktopsl okapa (ODII) — 3To Bo3ACHCTBIE HA JIFOIEH OTKPHITOTO OTHS,
WCKp; MTOBBIIICHHAS TEMIIEPATypa OKPYKAIOIICH Cpe/ibl; TOKCUHBICITPOTYKTHI
TOPEHMUS, AbIM; TOHM)KEHHAS KOHIIEHTpAIUs KUCIOPO/a; MaJalolIie YacTH

CTPOUTCIIBHBIX KOHCprKI_IPlf/'I, arperaToB, YCTaHOBOK.

OnepaTUBHO-TAKTUYECKHUE OCOOEHHOCTH pailoHa BbI€3/]a - COBOKYITHOCTb
YCIIOBUH, KOTOPbIE MOT'YT CLIOCOOCTBOBATh WJIX MPENATCTBOBATH BOSHUKHOBEHHUIO,
Pa3BUTHUIO U TYLIECHUIO TIOKapa, a TAKXKe OMPEIEIUTh €ro BO3MOKHbIE MacIITaObl U
HOCJICACTBHSL.

OcHoOBHas 3a/1aya NpU TYLIEHUH [10KapPOB — CIIACEHUE JIFOJEH B CIIy4ae yrpo3bl UX
KU3HHU U 3I0POBbIO, JOCTUKEHHUE JOKAIU3AMHU U JIMKBUJALMU TI0’Kapa B CPOKH U
B pazMepax. OnpenensieMbpIX BO3MOXHOCTSIMU CHJI U CPEJICTB, PUBIICYEHHBIX K
€ro TYLIEHHUIO.

[1naH TymeHus noxkapa — 10KyMEHT, IPOTHO3UPYIOIINUA 0OCTAaHOBKY U
YCTaHaBIMBAIOIINNA OCHOBHBIE BOIIPOCHI OPraHU3ALMH TYLIEHUS Pa3BUBAOLLErOCS
noskapa.

[Toxxap — HEKOHTPOJIMPYEMOE TOPEHHE, TPUUHMHSIIOLIEE MAaTEPUATIbHBIN yIEepO,
BpEJ1 ’KHU3HU U 3710POBbIO IPakJaH, UHTEpecaM OOIIeCTBa U rOCy1apCTBa.

ITosxap — HEKOHTPOJIMPYEMOE TOPEHHUSI BHE CIELUAIBHOIO OYara ¢ COLUaIbHO-
HYKOHOMUYECKUM YHIEpOOM, CTATUCTUUYECKH YUUTHIBAEMbIH, MOJIeKAIINN
BBISICHEHHIO, IPUYMHBI U COCTaBa MPECTYIUIEHUs (akT.

Pa3BépThIBaHMEe cWII U cpecTB (00eBOE pa3BEPTHIBAHKE) — JCHCTBUS JIMYHOTO

CoCTaBa I10 IMPOBCACHUIO CHUJI 1 CPCICTB, HpI/I6BIBHII/IX K MCCTY BbI3OBa4,



MPEIHA3HAYECHHBIX JJISI TYLICHUS M0Kapa U MPOBEICHUIO aBAPUITHO-CIIACATEIbHBIX
3a/1a4 B COCTOSIHUM TOTOBHOCTH K BBIIIOJIHEHUIO 33a4 [0 TYLIEHUIO M0Kapa U
aBapHuitHO-cracaTeNnbHbIX padboT. boeBoe pa3BepThIBaHUE BKIIOYAET B CEOs
CJIEIYIOLIME ATAMbL: MOArOTOBKA K 00EBOMY pa3BEPTHIBAHUIO; IIPEABAPUTEIHLHOE
00eBoe pa3BepThIBaHUE; MTOJIHOE OOEBOE pa3BepThiBaHUE. boeBoe pa3BEPTHIBAHKE
OT IEepPBOH, MPUOBIBIIECH HA MECTO TI0OKaPa, ABTOLIMCTEPHBI OCYIIECTBIISIETCS C
II0Aa4ey MEPBOTO CTBOJIA HA PELIAIOIIEM HAIIPABJICHUN.

PazButHe noxapa — yBeIu4eHue reOMETPUUECKUX PA3MEPOB 30HBI TOPEHUS,
HapacTaHHUE OMACHBIX (PAKTOPOB MOKapa U YBEITMUYCHUE BTOPUIHBIX TPOSBICHUAN
OmacHbIX (PaKTOPOB MoOXKapa.

Pacniucanue Bbie31a — ONEpATUBHBIN TOKYMEHT, YCTAHABJIMBAIOLINN [IPUBJICUCHUE
CUJI M CPEJICTB NOKAPHOU OXPAHBI K TYIICHHIO IT0KAapPOB B TOPOJE.

PaitoH BbI€3/1a ITOKAPHOU YACTH — TEPPUTOPUS, B TPAHULIAX KOTOPOU paCUCaHUEM
Bble3/1a (IUTAaHOM IPUBJICYEHUS CUJI U CPENICTB) MPETYCMOTPEHO IIEPBOOUYEPETHOE
HaIlpaBJIEHUE MOKAPHBIX MOJIPa3IEICHUI 10 HOMEPY BbI30Ba (paHIy) MmoXxapa.
Pacxon ormerymamumx BEMECTB — KOJIMYECTBO OTHETYIIAIIETO BEIIECTBA,
pacxonyeMoe Ha HOpPMaTUBHOE BPEMs TYLIEHHUS M10Kapa.

Pemaroiiiee HampaBieHUs! — HampaBiieHWe OOEBBIX IEUCTBUI, HA KOTOPBIX
UCITIOJIb30BAHUE CUJI U CPECTB MOKaPHOUM OXpaHbl 00ECIIeUYNBACT HAUTYUIITHE
YCJIOBHS PELIEHNE OCHOBHOM 3a/1ad4.

Cnacenue roJiel Ha MoKape — JACMCTBUE M0 ABAKYalUHU JIFOJIEH, KOTOPBIE HE MOTYT
CaMOCTOSITENIbHO TOKUHYTH 30HY, 1€ UMEIOTCS BO3MO>KHOCTh BO3/IEUCTBUS HA HUX
OMACHBIX (PAKTOPOB MOXKAPA WU MPEIOIAraeTCs MoAa4a ONacHbIX AJIs 310POBbs
OTHETYIIAIMX BEIIECTB.

Tyienue noxkapa — 60eBbIe AEHCTBUS, HAITPaBJIECHHbIE HA CIIACEHUE JIFOJIEH,
VMMYILECTBA U JIMKBUIALMIO IMOKAPOB. TyllIeHNEe MOKapOB SABISIETCA OJJHOU U3
OCHOBHBIX (D)YHKIMI CHCTEMBI 0OecTIeyeHHsI MOXKapHOI 0€30MaCHOCTH.

DBakyalus JIOJIeH Npy MoKape — BBIHYKICHHBIN TPOIECC IBUKEHUS JTIOICH U3
30HBI, TJI€ IMEETCS BO3MOKHOCTh BO3/ICMCTBHUS HA HUX OMACHBIX (DaKTOPOB

noxkapa.



O0o3HaueHus u COKpalaCHHA.

I1b — mo>xapHas 6€30MacHOCTb;

BMII — Bo3ayiHO MexaHu4yecKas IeHa;
BYIIO — GoeBoii ycTaB moxapHOM OXpaHbl;
['3/1C — ra3ompiMo3aniuTHas Ciryxo0a;

'Y — rnaBHBIN UT yIIPaBJICHUS;

JCIIT —gexypHas ciyx0a moxapoTyIICHHS;
KIIII — KOHTPOJIBHO-NIPOITYCKHOM ITYHKT;

[K — roprouast )KUJIKOCTb;

JIBK — 11erkoBOCIIIaMEHSIOMINECS KUIKOCTH;
OB — oTpaBnsionIe BEMIECTRA;

OOII — onacHbIe hakTOPHI TOXKAPA;

OTB — orsHerymamnue BEIIECTBA;

HYTII — HavyanpHUK y4acTKa TyLIEHUE MTOXKapa;

IITB — noxapHO-TEXHUYECKOE BOOPYKEHHUE;
PHB/I — pemaroriee HarpaBieHue O0OEBBIX JICHCTBHI;
PC — pyuHoii cTBOI;

CVYD — cucrema ynpaBiaeHHs IBaKyalUEH;



CHU30/1 — cpeacTra UHAUBUYATBHOM 3aIUTHI;

PTII — pykoBOAMTENb TYILIEHHUS M1OXKapa;

Tb — TexHuka 0€30MMaCHOCTH;

VYTII — ydacTok TymieHus moxapa;

TI'M — TBepbie TOPIOYHUE MATEPUAIIBI,

['CM — roprounie cMa304HbIE MaTEPUAIIBI.
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Bsenenue

B Hamie Bpems MOapOTyILIEHUE SIBISIETCS HEOThEMJIEMON YaCThIO YEJIOBEYECKOU
#u3HU. C MOSBJIEHUEM HOBBIX TEXHOJIOTWH, HOBBIX TE€OpUH, HOBBIX Pa3pabOTOK,
KOTOPBIE€ HCIIOJIb3YIOTCS B MPOMBIIIJICHHOCTH, B TPOU3BOACTBE M B OBITY, 1a U
IPAKTUYECKU BE3J€ M BCErJa, YBEJIMYMBAETCS PUCK BO3HUKHOBEHMS IOXKapOB.
[ToaTomMy uenoBeKy HEOOXOAMMBI TAKHE CUCTEMBbI, KOTOPbIE CMOTJIU OBl MOTYIIUTh
noxxap (CHUCTeMbl MOXApPOTYIIEHUs])) W CHCTEMbl KOTOpbIE CMOIJIA OBl
npeaynpeauTb pakTudeckoe nosipieHue noxapa. Ho takue cucreMbl HEOOX0AUMO
HE TOJBKO CO3[aTh, HO M pPa3BHBaTh. OJTH CHCTEMbl HUIPAIOT OOJIBIIYIO POJb
B yNpaBJIEHUM MokapoTymeHueM. Hackonbko 3tu cuctemsl OyayT 3h(peKTUBHO U
KayeCTBEHHO paboTaTh, 3aBUCUT OT H300pETEHUS U NPOEKTUPOBAHUS HOBBIX
TEXHOJIOTMA  TMOXApOTYIIEHHs,, OT TOrO, KakoOB IUIaH  MOXapOTYIIECHHUS,
KAKOBBI CXEMbl ~ TMOXKapoTylwleHus B neiaomM. He  manoBaxkHyr0 — poiib
UTpaeT MokapHoe o0OpyJOBaHUE U MOKapHasi TexHUKa. OT TOro, HAaCKOJbKO
OpOCThl M yJNOOHBI JUIg 4YeJoBeKa OOOPYAOBAHME MOXKAPOTYLICHUS W TEXHHUKA
MOKapOTYILIEHHUS, HACTOJIBKO 3TU (DAaKTOPHI MOBIUSAIOT HA PE3YyJbTaT, XOTA U HE
CTOMT 3a0bIBaTh O yegoBeYeckoM (hakTope. Jlaxke Ha COBpEMEHHOM 00OpYA0BAHMIMA
U TEXHHUKE, OIBITHBIA WM HEOIBITHBIA YEIOBEK MOXET COBEPUIMTH OILIUOKY,
KOTOpasi MOXET MPUBECTH K HEOOPATUMOMY PE3YJIbTATY.

AKTYaJnbHOCTBIO PabOThl CIIy)aT HENOCPEACTBEHHbIE (DAKThl ABYX IMOXKapOB,
KOTOpbIE MPOM3OLLIM Ha paccMaTpuBaeMoM ydacTtke TyHHens mnexa Nel) OOO
«}OpruHcKoro MalMHOCTPOUTETBLHOTO 3aBOJIAY.

Jlo HacTosmero BpeMeHu pykoBojcTBoM KOM3 He ObUIO MPEAnpHHITO HE KaKHX
Mep Mo pa3paboTKe MOXKAPOTYIIEHUs Ha ONACHBIX YydYacTKax. s oOuiero
0e30MacHOr0 MPOTUBOMOXKAPHOTO  OOECHEYEeHHs] TaHHOIO ydacTka, Tpedyercs

MPUMEHUTH COBPEMEHHYIO 3P (HEKTUBHYIO TEXHOJIOTHIO TIEHHOTO MOKApOTYIICHHUS.
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OcHoOBHasi MpUYMHA BO3HUKHOBEHHUSI MOXKAPOB B TOHHEJE SBIISIETCA PacTEKaHUE

PACILIaBJICHHOTO KUJKOTO METaJlJla HAa TPAHCIIOPTEPHBIE JIEHTHI M AJIEKTPUUECKUE

Ka0ensi, 4YTO MPUBOAMUT IOJ| yrpo3y >KU3HU U 3JI0pOBbsi paOOTHUKOB, OCTaHOBKY

MIPOU3BOJICTBA, KOTOPOE BICUET 3a COOO0M OOJBINION MaTepUaIbHBIN yIIepoO.
O0BexT wuccienoBanusa saBisercs cranenuTerneii 1ex Nel0 «OOO

FOpruHcknii ManmmMHOCTPOUTENBHBIM 3aBOJI» [0 MPOU3BOACTBY HW3TOTOBJIECHUU

dbopm u BeITIaBKH cTaynd. [IpomsBoncTBO cramu coctaBiseT B cpexnem 700 T B

MeCSI1 BBITIJIABKU KUIKOTO JITHS.

Ha ocHOBaHWMH BBIIIEU3IIOKEHHOTO TPH BO3HUKHOBEHHH TOXKapa JO TPHOBITHS

MoKapHO-CIacaTeIbHbIX MOAPA3ACICHUN, MOXKap, KOTOPBIA MOXKET BO3HHKHYTh

IIPY HAPYIICHUH TEXHOJOTUYECKOro Ipoiiecca OyIeT COMPOBOXKAATHCS OMACHBIMU

dbakTopamu mnoxapa. B 1exe umeercss O0JbIIOE KOJIUYECTBO OOOpPYJIOBaHUS U

rOpIoYero Marepuaina, a TakKe OOJIbIIOe KOJIMYECTBO JIIOJIEW U MPU CUILHOM

3aJILIMJICHUM C YYE€TOM CJIOKHOW IUITAHUPOBKU €CTh OOJbIIasi BEPOSTHOCTh

MOTEPATH UX, T.K. OHU MIPOCTO HE CMOTYT HAWTHU BBIXOJI Ha CBEXXUI BO3/IYX.

[enpro HacTOsIIEH PaOOTHI SBJISETCS: PacUeT CHJI U CPEJICTB TPHUBJICKAEMBIH JIJIs

TYIIEHUs  TOXapa W TPOBEACHUS  aBapUHHO-CIIAcaTENIbHBIX  paldoT,

MpeIBapUTEILHOE TPOTHO3UPOBAHKS BO3ZMOKHOM OOCTAHOBKU Ha MOXKape, a TAKKE

pa3pabOTKH CUCTEMBI IEHHOTO TTOXKAPOTYIIECHUS.

[TocTaByieHHYIO 11€71h MOXKHO BBITIOJIHUTH CJICAYIOIIUMU JEHCTBUSIMU:

— cOop onepaTUBHO — TAKTUYECKON XapakTepucThku 1exa NelO;

— cOOp M aHalM3 CTAaTUCTUKHU MOXapoB Ha Tepputopun Poccum, KemepoBckoit

obyactu u Ha Tepputopun FOprunckoro rapausona 3a 2011-2015rr.; (1)

— pa3pabOTKHU CUCTEMbI IEHHOTO TOKAPOTYIIICHUSI.

[IpakTryeckass 3HaYUMOCTb JAHHOW JUIIJIOMHOM pabOThl COCTOMT B TOM, YTO

pa3pabOTaHHOE TMOXXKAPOTYIIEHUE MOXET OBITh HCHOJB30BAHO [IJISI  €T0

MMPAaKTHYCCKOTO IPUMCHCHHA PYKOBOJACTBOM 3aBOJaA.

1 OG30p nuTEpaTYphI



B Hamem mMupe Kaxkaplil roJl MPOUCXOIUT MIPUMEPHO CEMb MHJUTMOHOB TMOXKapoB,
U3-32 3TOTO MOTUOAET MPUMEPHO CEMBECIT THICAY YEIIOBEUECKHUX JKU3HEU, TakKe
0€3BO3BpaTHO YHHUUYTOXKAOTCS (CroparoT) MaTepuajbHbleé I[IEHHOCTH, a B
aTMoc(epy BBIKHABIBAIOTCS MHOXECTBO 3arps3HSIONIMX ThICSY TOHH BEIECTB.
[TocnencTBue MmoxapoB CpPaBHUBAIOT C  HSKOJOTMYECKMMH KaracTpoamu Kak:
HABOJIHEHUS, TallyHBI, yparaHbl, 3eMJIETPSICEHUs, BylKaHbl U ap. HecMoTpsa Ha
JOCTHKEHHUSI B 00JACTH MOCTOSHHOTO YCOBEPIICHCTBOBAHUSI MPOTHBOIIOXKAPHON
TEXHHUKH U CITIOCOOOB OOpPBOBI € MOKapaMHU, BCE pa3pyllaloNIUe TAKOTO CTUXUITHOTO
OelCTBUS HE TO, UTO HE YMEHBIIIAIOTCS Jake, HEMPEpbIBHO Bo3pacTatoT. [Ipuunna
TaKUM HETATUBHBIM MOJOXEHUEM OOBSICHSIETCS TEM, UTO C MOCIEACTBHEM HAy4YHO-
TEXHUYECKUM IPOrpeccoM NOSIBJICHUE HOBBIX TOpPIOYUX MaTepHalIoB,
IT0’KapOOIIaCHBIX IMTPOLECCOB TEXHOJOTUM WM MHOroe Apyroe. Takne TeXHHUYECKHE
pelieHruss OT TMOoXapoB M MUX 3alMIIEHHOCTU OOBEKTOB OTCTaéT OT
COBEPIICHCTBOBAHUS HOBBIX TEXHOJOTMUYECKHUX PELICHHUM, KOTOpbIE BHEAPSIIOTCS B
HapOJHOM XO3SIMCTBE.

[To xapakTepucTHKaM MOKapHOW OINACHOCTU pa3HooOpa3ue OOBEKTOB TpedyeT
WHANBUAYAIBHBIN TOMX0J K MX 3amure. K Takum 00BeKTaM MOXXHO BBIACIUTH
CoOpyXeHHUs (momernieHus) Oonbux radaputoB U o06beMoB. K 3TM oO0BbekTam
HY>KHO OTHECTH KOJUIEKTOPHBIE COOPYXEHHMs, IaxThl, TyHHEIH U Ap. He cmoTps
Ha pa3InYHbIe KOHCTPYKTUBHBIE PEUICHHS  UX Pa3HO0Opa3usi, CTETICHb MOXKapHOM
OMAaCHOCTH UMEIOT Ha HUX OJIMHAKOBYIO BO3MOKHOCTH Pa3BUTHUS TUIAMEHU U 00BEM
3agpiMiieHus. [IpemoTBpaiieHne moxapa B TaKuUX CiIydasxX 3aTpyIOHSIETCS, YTO
BEJIET K OONBIIMM MaTepuadbHbIM ToTepsM. [lokapel B TakuxX ciaydasx BEAyT K
TEXHOTE€HHBIM KatacTtpodam.

OcCHOBHBIM  cniocoOOM  oOecrieueHus: TMOXapHOW  O€30MaCHOCTU  SBIISAETCS
cO0JII0/IEHHE COOTBETCTBYIOIIUX MPAaBHII 0€30MacHOM dKCIuTyaTauu 00bekToB. Ho

MoKaphl OBIBAIOT, U O€3 MOKAPHON aBTOMATUKU HE 0OOWUTHUCH.

MupoBoii OMBIT MOKA3BIBAET, YTO HanboJee YPPEKTUBHON I TYIIEHUS TT0KapOB

B TOHHCIIAX Ha MPCAIPUATHAX OblJIa M OCTaeTCs BO3YIIHO-MCXaHNYCCKasA IICHA.



CrenmanucraM HM3BECTHO, YTO 3(PPEKTUBHOCTH TYLICHUS TEHON CYIIECTBEHHO
3aBUCHT OT €€ XapaKTEpUCTHUK, KOTOPBIE B CBOIO OYEPEAD ONPEAEIIAIOTCSA HE TOJIBKO
CBOMCTBaMHU MEHOOOpa3oBaTeisl, HO U MapameTpamMu paboThl HACOCHBIX arperaros,
JO3UPYIOIINUX YCTPOUCTB U TEXHUYECKUM COCTOSIHUEM ITapOTeHEPATOPOB. B Takux
YCIIOBUSIX, OCOOCHHO JUIsl KPYMHBIX CHUCTEM C MPOTSHKEHHBIMU TPYOOIPOBOJAMU
BeCbMa HE MPOCTO 00ecneunTh GOpMUPOBAHUE KAUECTBEHHOM MEHBI U 00ECIIEYUTh
TpeOyemyto 3 (HEKTUBHOCTD TYIICHUSI.

B nocnennue 10-15 net 3a pyGexoM MOSBUIUCH, T0Ka3aId CBOIO 3(h(PEKTUBHOCTH
Y MOJIYYWIM HIMPOKOE PACIPOCTPAHEHNE HOBBIE TEXHOJIOTUHN TYIIECHHS BO3AYIIHO-
MEXAHUYECKOM TICHOW, IIOJy4aeMOW B CHEHUAIBHOM TI€H TE€HEPUPYIOIIEM
YCTPOMCTBE ¢ MPUMEHEHUEM CXKATOTro Bo3Ayxa. Takum oOpa3oM, K oyary moxapa
1o TpyOONnpoBOAaM MOJAETCS YXKE rOTOBAs IEHA HU3KOW KPAaTHOCTH C 33JJaHHBIMHU

CBOMCTBaMU, MOJIyY€HHAs] B KOHTPOJIUPYEMBIX arperaTHbIX ycioBusX (puc. 1).

Bopa

Tpybonposog

CxaTblit |:>‘ l:>— neHa

BO3ayX
e S I

pyouee
YCTPOWCTBO

MeHooGpasoBaTenb Opocutenu

PucyHok 1 — reHepupyroliee yCTpONUCTB ¢ MPUMEHEHUEM CKATOTO BO3yXa.

biaronaps TakoMy KayecTBY pacTBOP MEHBI UMEET YBEIWYCHHON MEXaHHYECKOU
MPOYHOCTHIO M YHHUKAJIBHOW aAre3ueil Jake K TOpAYUM METaIMYECKUM
ITOBEPXHOCTSIM C MACJSHOW IUICHKOW M C OTPULATENIbHBIMU yrilaMu HakjioHa. Ha
JOOBIX MOBEPXHOCTAX OHA 00pa3yeT MIOTHBIN Oapbep, 3PPEKTUBHO MPENITCTBYET

JOCTYITY KHCIIOPOJa K oYaram TOpeHUsl U 00eCieYrBaeT SKPaHUPOBAHUE TEIIIOBOU



SHEPruH, YTO OOYyCHABIMBACT IMOBBIMICHHYIO AS()()EKTUBHOCTD TYLIECHUS TpHU
CPABHUTEIBHO HU3KOM MHTEHCUBHOCTH OPOLLEHUS.

2) BroppIM HEMaJOBOXHBIM IMPEUMYIIECTBOM TNpEIaraéMoil  TEXHOJIOTUU
SBJISIETCA BO3MOKHOCTh MTOJa4M MIEHHOM CTPpyHU ¢ OOJIBIION HaYalIbHOW CKOPOCTHIO.
B TpamuMuMOHHBIX YCTAaHOBKAX KHHETHYECKas »DHEpPrusi CTPyH pacTBopa
neHooOpa3oBaressi TacuTcd MPU 3aMEIIMBAHMM C BO3JyXOM Ha CETKax IMeHOo-
reHepatopoB. B TakoM ciy4yae MNPUHIMNHAIGHO HEBO3MOXHO OOECHEUYUTH
OOJBIIYIO TaTbHOCTH MOJJa4YH MEHBI.

B npemiaraemoi TEXHOJOTHM TMOJIBOJ K OPOCUTEIISIM WJIM CTBOJAM YK€ TOTOBOMU
NIEHBI MO3BOJISIET UCIOJIb30BaTh BBHICOKYIO KHHETUYECKYIO SHEPTUIO NIEHHOM CTPYyH
Uil €€ MoJayu Ha 3HAYUTENbHbIE paccTosHMS. TakuM o0pazoM, CHEIUaTUCThI
00€BOr0 pacuera MOryT paboTaTh ¢ 0€30MacHOro paccTosiHus. B crammoHapHBIX
YCTAaHOBKAX  CpPaBHUTENBHO  BBICOKAs  CKOPOCTh  oOecreuuBaeT  padboTy
POTALIMOHHBIX U OCLHUJUIMPYIOIIUX OPOCUTENEH, 00EeCIeunBaOIUX PaBHOMEPHOE
pacnpeneneHue IeHbl U €€ MoAady B TPYAHO JTOCTYITHBIE 30HBI.

3) Tperbe MNPEUMYHIECTBO - TEXHOJIOTHS MO3BOJSIET IOCTPOUTH IMOIHOCTHIO
HYHEPrOHE3aBUCUMYIO YCTAHOBKY, 00ECIEUMBAIOILYIO TYIICHHE MOXKapa B TEUEHUE
pacyeTHOr0 BPEMEHH TPU OTCYTCTBHU HANpPsHKEHUS B TEPBUYHBIX CETSX
AIIEKTPONMUTAHUS; JUIsl padOThl YCTAHOBKH JOCTATOYHO SHEPTUU PaCYETHOTO 3araca
cxaToro Bosayxa (azora). [logaua koHIleHTpaTa meHooOpaszoBaTesst U3 Oaka s
ero XxpaHeHus oOecnedyuBaeTcs €ro HeOONBIIUM HAIAyBOM MpU BKIIOYECHHUH
YCTaHOBKU. AHaJOTUYHBIM 00Pa30M MOKET ObITh 0OECIeueHa 1 Moaua BObI.

B Takom ciiydae Ha MHOTMX YJAJI€HHBIX OOBEKTaX yAAeTCsl 3HAYUTEIBHO
COKpPaTHTh pPacxoibl Ha DSHEPreTHUYECKHE CHUCTEMBI, IIOCKOJBKY HMEHHO
IPOTHUBOIOKAPHBIE HYKJbl 3a4acTYyI0 SIBISIOTCS AMKTYIOIIMMHU B ONpPENEICHUU

MUHUMAJIEHO HEOOXOIUMOM AIIEKTPUUECKOW MOIITHOCTUA 0OBEKTA.

[logBon Bombl 1Jii pabOThl YCTAHOBKM BO3MOXKEH W OT TPAJAUIIMOHHBIX
MPOTHUBOMNOXKAPHBIX CUCTEM C HACOCHBIMU arperaTamu.
4) TlpumeHeHue a3oTa B KAa4yeCTBE HAIOJHHUTEIS IIEHBI ACaeT €€ HE TOJbKO

Tyllamen, Ho U (JerMaTu3upyromen, U Mo3BoJsieT HE JOMYCTUTh MOBTOPHOIO



BOCIUIAMEHEHUS, KaK 3TO ObIBACT MPH TYIIEHWH YCTAHOBOK C YTEUYKOM TOPIOYMX
ra3oB, CIHOCOOHBIX CMEIIMBATHCA C KHUCIOPOAOM BO3AyXa B COCTaBe OOBIYHOMN
IICHBI.

Hmeercs Lemnplil psi TOMOJIHUTEIbHBIX IPEUMYILECTB:

— CPaBHUTEJIBHO HU3KOE THIPOJMHAMAYECKOE CONPOTUBIICHUE IIEHHOIO IOTOKA —
TPYOOIIPOBOIbI HEOOIBILINX IUAMETPOB;

— MOJBEM IEHBbI Ha BHICOTY 0€3 CYIIECTBEHHOTO CTAaTHYECKOIO JaBIEHHs CTOJ0A
KUIKOCTH;

— YMEHBIIEHHBII pacxoj BOAbl U MEHOOOpa30BaTeIsl U MEHBUIME 3KOJOTUYECKUE
NOCJIECTBASL TPU BO3MOXXHOM TMONAJaHUM OTHETYIIAIET0 BEIIECTBA B
IIPUPOJIHYIO CPENY;

— DKOHOMHS IUIOIIAAEH M KalWUTaIbHBIX BIIOKEHUH 3a CYET KOMIIAKTHOCTH

00opy10BaHUS.

1.1 Tymenue noxkapoB B KaOEIbHBIX COOPYKEHUAX

[Ipn mokapax B KaOENbHBIX TYHHENSIX, MOJYydTa)xaxX M KaHallax B pe3yJbTaTe
CUJIBHOTO 3aJIbIMJICHUS, HaJW4usl HaNpsOKEHUsT Ha KabelsX U BBICOKOM
TEeMIIepaTyphl, 3HAUUTEIHHO MPEBBIIIAIONIEH TOMYyCTUMYIO VISl YeJIOBEKa, OOBIYHO
BO3HHMKAET 00CTaHOBKA, MPU KOTOPOM HEBO3MOXKHO MPOHUKHOBEHUE TMOKAPHBIX B
ropsiiee MOMENICHWE, a 3HAYUTENbHAs NPOTSHKEHHOCTh TaKUX NOMEIICHUW H
MaJjioe KOJMYECTBO MPOEMOB HE TTO3BOJISIIOT OBICTPO U TOYHO OMPEETUTH TUIOIIAIb
TOPEHUS U HAIIPABJICHUE €T0 PA3BUTHSL.

B nanHo#l 00CTaHOBKE 3aBUCHUT MHOIO€ OT TIEPCOHANA KOTOPBIA OOCTY>KUBAET
JAHHBI OOBEKT, a TaK)Ke MPHUHITH CBOCBPEMEHHBICE MEphl K MPEAOTBPAIICHUIO
pa3BUTHSL TIOXKapa B HayalbHOW cTaguu. [[od BO3MOXKHOCTHM CO3MaHUS W
MPOBEJCHUSI Pa3BEAKHU aBapHUiTHO-CIIacaTeNbHBIMU  CIy)K0aMu , OBICTPOTO
PACTOJIOKEHUS CUJT M CPEACTB M BBEACHHUS UX B TYIIAILYIO 30HY.

YtoObl TPEAOTBPATUTH PA3BUTHE TOKAPOB B TEXHOJOTMUECKUX KaHAJIaX |

KOPHUIAOPOB MOXKCT OBITh AOCTUTHYTO CHATHUA CBOCBPCMCHHOT'O HAIIPAKCHUSA C 9THUX



JVHUM, TyTEM CHIKEHUS Ta3000MeHa, a Tak)Ke€ M3MEHEHHE BO3YIIHBIX IOTOKOB U
YCTaHOBKA IIEHHOI'0 3KpaHa.

[Ipyn TymeHun mokapa B JAaHHOM TOHHEIW HMCIOJIb3YIOTCS YCTAHOBKM Ta30BOTO
TYLICHHUS] TaK KaK BBEJCHHE OOEBBIX ACHCTBUU MPU TYIIEHUH HEBO3MOXKHO 0€3
JOTIOJIHUTENBHBIX JOCTYIIOB K O4ary moxapa JJis €ro JMKBUIALNH.

JI71st ucnoJyib30BaHUsl TAaKOro Croco0a B TEXHUYECKHUX MOMEUICHUSX C BO3IYIIHON
MPOKJIAJIKOW KaOenel HacTynaeT yBeJIWYEHUE TUIOTHOCTH JIbIMa U MaKCHUMAaJIbHBIN
NpOrpeB HM30JALMM Kalenell B IMOCIENCTBUM YEero HACTyNaeT IOBBIIICHUE
TEMIIEpaTypbl B 3aMKHYTOM TOMEIICHHH.

N3-3a repMeTU3alUM ATUX MOMEIICHUI TOBECTH 10 MOJHOW JTUKBUAALMHA TOPEHUS
KaOeNbHBIX TMOMEUICHUNM HENb3sl JJIsl YCTPAHEHUE OCTaBIIMXCS OYaroB IoXKapa
TpeOyeTCss MPOU3BECTU BCKPBITUE JONOJHUTEIBHBIX MPOEMOB JUIs MOJA4Yd B
JANbHENIIEM aBapUIHO-CIIaCaTEIbHBIX HHCTPYMEHTOB.

JInst M3MEHEHMsI JBMXKEHHMS Ta30BOTO IOTOKA JUIA JIOKAJIU3alHUH I0XkKapa INpU
TYIIEHUU TOHHEJSI HEOOXO0IUMO:

— K YCT aHOBJICHHIO TOYHOT'O MECTA M0XKapa;

— HAIPaBUTh T'a30BBIM MMOTOK B 0€30I1aCHOE HAMPABIICHUE;

— ONPEIEIUTh MECTO BBOJA CTBOJIOB JUISl JINKBUJALIUY.

Ecnu mMecTo TopeHus yCTaHOBUTh B TOHHEJIE HE BO3MOXXHO TO JUISl YCHEIIHOIO
TYIIEHUS HEOOXOAUMO:

— OIpeAENUTh IPU MOMOIIH Pa3BEIKU MPEIBAPUTEIILHOE MECTO TOPEHHE (YUACTOK)
IIPY MOMOIIY HAOJIO/IEHUS BBIX0/1a JIbIMA;

— BBectu cTBOJBI [ TIC-600, CBII-4 nns TymieHWs NEHOM CpeAHENd KPAaTHOCTH B
oobeme. Ho mpu TymieHuu neHol cpeaHeill KpaTHOCTH HEOOXOAMMO YUWUTHIBATh
pa3pyllieHHue MEeHbl, HO HECMOTPS Ha 3TO 3TOT CHOCOO TYIICHHS SIBISETCS CAMbIM
3¢ ()EKTUBHBIM U IPUMEHSIEMBIM.

OmnpenensieM pacCTOSIHUE PacpOCTPAHEHHE MEHBI B TOHHEU:

L=30(n - 15) (1)

1,35

L :30(5 - %):63

)



rae N — KOJMYECTBO MAPAUIEIbHO padOTAlONMX HH)KEKIMOHHBIX T'€HEPaTOPOB.
[Ipy mnomade mneHbl TeHepaTopaMy BEHTWIA TOPHOrO Tuma paccrosHue L

OIIPCACIIACTCA U3 BBIPAKCHUA

4HS3

P PRI P (2)

a+(1+T

L=

Tak, mpu mojgaye MeHbl FEHEPATOPOM HHKEKIMOHHOIO THUIIA B FOPH30OHTAIBHBIN
TyHHeNb cedeHueM 1,8X2 M 3¢ (heKTUBHOE pacCTOSHUE TPOABMKCHUS TIEHbI
cocTasisieT Juib 25—30 M, a reHepaToOpoM BEHTHIISI TOpHOTO TUia — 50—60 M.
Ha ckopocTh U AalbHOCTH MPOJABMXKEHHS NIEHBI MO TYHHEIIO OKa3bIBAET BIIMSHUE
KOJIMYECTBO JIEHCTBYIOIIMX B OJHOM HANpAaBICHWH reHepaTtopos. llpu Tymenun
MOKAPOB B TYHHEISAX cedueHueM 2X2 M LenecooO0pa3HO MPUMEHEHUE B OJJHOM
HarnpaByieHUH He O6oJiee 3—4 renepatopoB tuna ['BI1-600, a npu ceueHun TyHHES
3x3 M — IIECTH TaKUX FeHEPATOPOB. MakCUMalIbHOE pacCTOSHUE L mpoaBMKEeHUS
NEHbl OT WHXEKIHOHHBIX TE€HEPAaTOPOB MOXKHO ONPENEIUTh M3 BBIPAKEHUS
r7ie // — MaKkCUMalbHBIN Harmop, pa3BUBAEMbI BEHTHIITOPOM, M;

S — momepeuHoe ceueHne KabembHOrO TYHHEIS, M’]

A — xordduLMeHT conpoTUBIEHUS TOHHENS (mpuHUMaerca paBHbiM 0,002 nis
TYHHEJISI ¢ OJJHOCTOPOHHEH npokiaakoit kadenen u 0,003 ¢ ABycTOpoHHEH);

K — KpaTHOCTB NIEHBI;

P — nepumMeTp nonepeyHoro ceueHus TyHHEN, M;

Q — pacxon reHepaTopa 1o TNIEHE, Mo-c~1.
[Ipu TymeHun noxxapoB B KaOEIbHBIX TYHHEIISIX TEHO-TE€HEPATOPbl PEKOMEHYETCS
BBOJIUTH Ha paccTossHuH npumepHo 30 M apyr ot apyra. [lorpeGHOE KOIMYECTBO

MIEHO-TEHEPATOPOB C YYETOM paspylieHus (IMOTepb) MEHbl MOXXHO BBIIBUTH I10

bopmyie:

35V

QT
_ 3,5X766,92
T 180

(3)

N =14,9



riae V — 00beM 3allHIaeMOro MOMEIIEH S, M,

T — pacyeTHOE BpeMs TYILIECHHUs 110Xkapa, paBHOE NpuMepHO 10 mMuH;

Q — TPOU3BOAUTENHHOCTH TIEHO-TEHEpaTopa IO TICHE, M°X  Xmun-1.
JIist yJIydIlIeHMH JBHYKECHHUS IIEHBI U IIOHWKEHUS HANPSKEHHOCTH €€ paspyLIeHUs
HY’KHO,4YTOOBI:

— JBW)KEHHUE ITOAAYM IIEHBI U3 MIEHO-TEHEPATOPa COBIIAIAIIO C JBUKEHUEM I'a30BOTO
IIOTOKa,

— HE MOJIBeprajics BbIX0/la MEHbI B BO3BPATHOM MOCTYIUIEHUH 4epe3 ciaadble Kpas
IIPOEMOB U KOpPILyCOM, rae OHH YCTaHOBJICHBI;
— TOPOAYKTHl TOPEHHs YIAISUINCh W3 3allOJHEHHOT0 00bEMa BO BpEMsS BCErO
IepuoAa MOCTYIUICHHS TEHBI, TAK KaK WHAYE IOSABIISIOTCS TAa30BBIE 3aTOPHI UTO,
3aTPYNHSIOT ABUKEHUU TIEHBI.

Jns ycTpaHeHHs 3a30pOB MEXAY NEHOIEHEPATOPHOM M KpasMH MPOEMOB HYKHO
IPUMEHUTh TOJPYYHbIE MaTepHalbl, OPE3EHTOBbIE WM aCOECTOBBIE MEPEKPBITUS
(moakianKu), KOTOpble B Cllydyae IOBBIIIEHUS TEMIEPATypbl IMEPUOIUUYECKH
CMauyuBarOT (YBIKHSIOT).

JUIsl yBeJIMUEHHs NBMXKEHMS IEHbl M KaK MOXKHO JAJIbIIE PacHpOCTpaHEHUs e€
HY>KHO CO3/1aTh MOCJIEIOBATENIbHBIE UM BO3AYIIHBIE TOTOKU, IPUMEHSS I 3TOTO
BEHTWJISILUIO U IBIMOCOCBI.

JIMkBUAIMS MTOKapa ¢ MOMOIBIO BOJIbI WIIM HU3KO KpaTHOM MeHbl OoJiee y100HO,
€CIM CTaBIIEH BO3MOYKHOCTBIO TPOXOXKICHHUS CHacareilss B TOHHENb IS
JUKBUJIALMH IUIAMEHU BOJHBIM WJIM NEHHBIMH CTPYysSMH. Tak Kak NHpoOXoasl B
KaOENbHBIX TOMEIIEHUSAX Yy3KHE, a oyar Io)Kapa HEBEJIMKHIl, B KaOeIbHOM
NOMEIIEHUH 0oJiee BYX CTBOJIOB IMOJAaBaTh HE HY>XHO B OJHOM HaIlpaBJICHUHU.
['maBHBIM TyTEM MOJA4YM MEHHOTO pacTBOpa B KaOeIbHOE MOMEIICHUE SIBISIOTCS
crenuaibHble MPOEMBI (JIFOKW), IIAXThl A BEHTWISIMHU. {11 HaxXoXKIeHUs
IPOEMOB, B KOTOPBIE MPEyCMAaTPUBAIOTCS BOCIIOJIB30BATHCS ISl TI0JJa4M IIEHHOTO

pacTBOpa 1 YAaJICHUA [IbIMad, HYKHO YUYCCTb I[aJ'II)HeI\/JIIHee. Ecnu IropC€HUC IJIaMCHHU



IIPOUCXOINT MPOMEXK JBYX TEXHUUYECKUX ITPOEMOB, a PACCTOSTHUN MEXIy HUMU HE
0osee NATUAECATH METPOB, 3HAUUT YTO B ONMKANIINK MPOEM HY>KHO MOJATh MEHY,
a CIeAYIOIMI TPOoEM UCIONIB30BaTh ISl YCTpaHEHUs AbiMa. [Ipy BOZHHMKHOBEHUS
IUJAMEHW B IIOMEIIECHWHM TOHHENS JJIMHOW CEMBIECAT, CTO IBAaALlaTh METPOB,
MMEIOIIME TEXHUYECKUE MPOEMBI U MEPETOPOJIKU ISl BBEACHUS HU3KO KpPAaTHOU
NIEHBbI, PEKOMEHYETCsl MPUMEHSATh JJIsl 3TOr0 CpeiHHe MpoEMbl (JIIOKH), a st
yAaJleHus IpIMa KpaiiHue. Eciny nBepr B 3TOM ITOMEIIEHHHM PACHaxHYTHI, TOTA
pacTBop TMoAaloT B KpalHue TmpoéMmbl (Jtoku). [lpu ropeHun TOHHENEH B
MacCJIOHAMNOJHEHHBIX TPyOax, MPOBEAEHHOM MOJl HAKIOHOM IOMELIEHUH, CIEAYET
oAaTh MEHHBIM pacTBOp CHU3Y BBepx. Korma paccrosiHme mpomex IMpOEMOB B
Ka0elbHOM TIOMELIEHUH JO0 NATHUAECATH METPOB HEOOXOAUMO NPUMEHUTH
BCTPEUHYIO IIOJAa4y IIEHHOI'O pacTBOpa Yepe3 NpPOEMBI, TA€ HAXOAUTCSA 30HA
noxapa. Korma mexnay npoéMamu paccrosiHue coctasiseT 1-1,5merpa Ttorma
KOHLIEHTpaT MEHbl HY)XHO IOAaTh BEHTWIS TOPHBIMM TI'E€HEpPATOpPaMH WIIU
napajyieIbHO YBEJIMYUTH CyMMY DPaOOTaOIMX HHKEKIUOHHBIX TeHepaTopoB. B
Hayaje BO3HMKHOBEHMS OTHs B TOHHEJIE IIO €0 TYLICHWIO, HE NPEACTAaBIAET HU
KAKUX CIIOXKHOCTEH JJ1s1 paboyero nepcoHaia, Tak ¥ NpUOBIBIIMX HA MECTO aBapuu
criacaTtelbHbIX mnojapasfeneHuid. OnHaKo eciu moxap OOHapyXeH ¢ OOJIbIIUM
OMO3JaHUEM, €ro TylIeHHe OyIeT CIO0XHBIM H3-32 BBICOKOW TeMIlepaTyphl,
CUJIBHOM 3aJbIMIIEHHOCTH Y3KUX IpoxonoB. [Ipm moxkape B TOHHENE BBIXOIAT
OPOAYKTBI TOpPEeHUs (IbIM, CaXka W Jp.) U 3TU MNPOIYKThl TOPEHUS 3aIlOJIHSIOT
ApYTU€ IIOMEIIEHHs, B CJIEICTBUM YEro 3aTpPyAHSET MO0Jady OrHETYyIIaIluX
BEIIECTB. B TaknxX mOMEMIEHUsSX JIOAM HE MOTYT OPHUEHTHPOBATBHCS, NMPOIYKTHI
TOpPEeHMsI BIUSIOT Ha CIM3UCTYIO OOOJIOUKY Tja3, Hoca. B pesynprate dyero
MOSIBJIAETCS OJBIIIKA, KAlledb, YTO BEAET K NMOHWKEHUIO MOJABUTH ITOT MOXKAp.
Habmronenue mo JUKBHUIALMHU TOKAapOB B TOHHENM U B JIPYTUX MOMEIICHUSAX C
AIIEKTPOOOOPYIOBAaHUEM TOKa3aJId, YTO JIMKBUIUPOBATH MOJOOHBIE TOXKapbl
HanOoJiee BO3MOXKHO HCIIOJIb30BaTh YCTAHOBKU CTAIIMOHAPHOTO MOXKAPOTYIICHUS
PYYHOIr0, AMCTAaHLUMOHHOI'O, 4 TAaKX€ AaBTOMATUYECKOro Iycka. llepensukHbie

Cp€acTtBa HA3HAYAIOT AJIA JIMKBUAAOWH 3TUX I1O0XKAPOB B CICAYIOIICC BpEMA, €CIIN



Ha OO0BeKTe CHOPMUPOBABIIMMCS TUIAMEHEM HET CTallMOHAPHBIX CPEACTB
MOXKAPOTYILIEHHUS], & TAKXKE I MTOJHOTO TyIIeHus rnoxapa. [Ipu Beixone u3 ctpos
HAacoOCOB CTallMOHAPHOW YCTAHOBKH IOXKApOTYLIEHHUs IOJaya MEHbl B TOpsIIEe
MOMEIIEHUE OCYIIECTBIISIETCS C MOMOILIBIO MEPEABUKHBIX CPEACTB (MOKAPHBIX
apTomMamivH). [loakimodaroTcss K CHElHUalbHO MpPEeIHA3HAYCHHBIM YCTPOUCTBaM.
Bo BpemMsi 1oOnb30BaHUA NEPEHOCHBIX IIEHO -T€HEpATOpOB, T. €. HE
BMOHTHUPOBAHHBIX CTAllHOHAPHO B TOHHENSAX, UX HYKHO BBOJIUTH B IOMEIICHUE C
M0KapoOM 4Yepe3 BCTPOCHHBIE MPOEMBI, BBITSHKKA U MPUTOYHBIE MAXThl. B Takux
CIIy4dasiX MOXapHbIC aBTOMAIIIMHBI U TIEHO-T€HEPATOPBI, NP MOJAYH MEHBI HYKHO
3a3eMJIATh, a CrHacarelisiM ¢ BOAUTENSIM padoTaTh B  HUHIAMBUIYAIbHBIX
AJIEKTPO3ALLUTHBIX CPEJICTBAX.

[Ipy HanmoNMHEHWW TOHHENS KOHUEHTPATOM MEHBI C YYAaCTUEM BEHTHJISITOPHBIX
IICHOTCHEPATOPHBIX  CTAHLUMW  HAcajgka BBOJIWTCS  BHYTPb TOHHENS U
IPUCOCIUHACTCS K BEHTWIATOPY C IIOMOIIBIO BO3AYXOBOJOB, ITOXKApPHOIO
apromoOms tuma I'JI3C. Tak ke neHa MOKET OBITh MO JJaHa C IIOMOIILI0 MATKOTO
pykaBa. 3HaHUsI 0COOCHHOCTEH pa3BUTHS MOXKapa M 00A3aHHOCTH MepcoHaia Mpu
BO3HUKHOBEHUH IOXKapa, SIBISETCA MPUMEp, ITpousomeamuil B pesynsrare K3 B
oTceke kabenpHOro nomydtaxka TOLl. MamuHUCT KOTJIOB OOHApYKUJT TIOXKap H
JIOJIOKUIT IEKYPHOMY UHKEHEPY CTaHUMU. J{eKYypHBINM MHKEHEP CTAHIMHU IPOSBUI
PaCTEepPSIHHOCTH M C JIEKYPHBIM AJIEKTPOMOHTEPOM TMOOEXKal K MECTy MoXkapa,
BMECTO MPUHATHS HEOOXOIAMMBIX MEp, TaK KaK HE HMEJ OMbITa JEUCTBUH IPHU
BO3HUKHOBEHUHU TMOXapa. BepHyBIIMCh Ha TJaBHBIM IIUT, ObUIa JlaHAa KOMaHJa
HAYAJIbHUKY CMEHBI JJIEKTPOYYaCTKa BKJIKOYHATH CHUCTEMY II€HHOIO TYIIEHUS.
[Tocne vero mo TenedoHy COOOMIMIN B MOKAPHYIO YacTh. B X071€ moxkapoTryrieHus
BBISICHWIOCh, 4YTO HaYaJIbHUK CMEHBI DJIEKTPOy4YacTKa OIIMOOYHO BKIIOUMII
CUCTEMY HE Ha ropsumi, a cocegHud otrcek. OAHAKO IJIaH JEHUCTBUIM IO
00eCTOYMBAHUIO OTCEKOB HAa CTAHIIMM COCTaBJICH U OTpaboTaH HE ObLI.
BcenenctBue uero AeKypHBIM HMHXKEHEP 3aTpaTuil OOJIbIIIE BPEMEHU Ha CHSITHE

HanpspkeHus. C MOMEHTa OOHapyKeHHsS TOPEHHS 10 pa3pelieHus Ha TYIICHUE



IPOILIO OKOJI0 yaca. [loxkap NTMKBUAMPOBAIIM, HO OTHEM OBLIO BBIBEJECHO U3 CTPOS

npubausutensHo 2100 m kabeneil.

[TeHnb! 1 MEHOOOPA3YIONINE COCTABHI.

[lena — KkolouMgHas JAWCIEPCHAs CHUCTEMA, COCTOAIIAS U3 Iy3bIPHKOB,
HANOJHEHHBIX Ta30oM. CTEHKHU My3bIPbKOB MPEACTaBISIIOT co0o0il pactBop [1AB c
pa3IMYHBIMM  cTaOunm3upyomuMu  go6aBkamu. OHa HoJIpasJensercs Ha
BO3IYIIIHO-MEXaHUYECKYIO U XUMUYECKYIO.
Bo3aymHO-MeXaHUUYECKYIO MIEHY ITOIYYarOT U3 BOJIHBIX pacTBOpoB [IAB, xoTopsie
Ha3bIBAIOT NeHoOOpa3zoBarensiMu. KomnuecTBo neHooOpas3oBaress, 100aBiIsieMOro
K BOJI€, HE IIPEBBILIAET JECATh MPOUEHTOB. PaboTaTh ¢ HUM HaJ0 OCTOPOKHO, TAK
KAaK B KOHIICHTPUPOBAHHOM BHUJE OH BBI3BIBACT PA3JIPAXKEHUE KOXKHU U CIU3UCTYIO
ria3. Ui momydeHus NEHbl NPUMEHSIOT IEHOTEHEPATOpPbl WHYKEKIIMOHHOIO M
BEHTWJISATOPHOTO THUIOB. [leHbl 00J1aal0T OYeHb HU3KOW TEMIONPOBOJHOCTHIO,
MO3TOMY OXJIAXAAIOIIKUM JecTBUEM 00J1a1al0T MEHEe CTOMKHUE U HU3KOKpaTHBIE
neHbl. Ilpu WX pasnokeHUuW BBIAEISETCS OrPOMHOE KOJHMYECTBO PACTBOPA.
[lena umeeT M30MpYIOIIEEe CBOMCTBO, 3TO CIIOCOOHOCTH OJIOKMPOBATh UCHAPEHUE
rOpIOYEro BEUIECTBA, IMPOHMKATh YEpe3 €€ CJIOW NapoB, ra30B M TEIUIOBOIO
u3nydenus.J{axxe HecMOTpst Ha 3(P(HEKTUBHOCTh NPUMEHEHUS TAaKUX YCTAHOBOK
OTBIT MX AKCIUTyaTalMl B TOHHEJSX OOHAPYKUJ PAJ HEJAOCTATKOB: HEOOJBILOM
CPOK XpaHEHHUS U HEBO3MOXHOCTbh XPaHEHHUS X BOJIHBIX PACTBOPOB M3-3a CKOPOTO
pa3pyllieHns] AKTUBHOM YacTH MEHO00pa3oBarTesiel M yTpaThl UM NEHOO0Pa3yOIINX
cBoiicTB. HecrtabwibHOCTH B paboTe, TPYAHOCTh OTIAAKA W yXoJa 3a
YCTPOMCTBOM JIO3UPOBKH TI€HOTE€HEpPATOpa, CKOpOE pa3pylIeHUE IMEeHbl MpHU
TEMIIEpaType BOCEMbBCOT I'PAJyCOB 10 LEJIBCHIO MPH MOXKapE.

[TpoBenenHble HaOMIOEHUS TMOKAa3ajdd, YTO BOJA NPU pPACHbUICHHMH HMEET
MaKCUMaJIbHYI0 OTHETYHIAIlyl0 CIOCOOHOCTBhIO B CPaBHEHUU C BO3AYLIHO-
MexaHn4yeckoi nmeHod. OHa HEIJIOXO YBIAXHSET U OXJIAXJaeT ropsime Kadenu,

CTPOUTCIIbHBIC KOHCTPYKIHNH. B cBsA3u ¢ >TUM B HACTOAIICC BPEMA )IefICTBy}OH_II/IC



YCTaHOBKM IEHHOT'O MOKAPOTYILIECHUS OTEPSIIN CBOKO AKTYAJIIbHOCTb U NIEPEXOAAT
Ha nojavy pacIbUICHHON BOJIbI.
B cocTaB Bxo4T:

— BOJIa U €€ UCTOYHHK;

—BOJIOIIUTATEIIH;

— CeTh MaruCTPAJIbHBIX U PACTIPEICIUTEIILHBIX TPYOOIIPOBOJIOB;

— opocuTenu (0OBIYHO JPEHUEPHOTO THIIA);

— kabeJbHas CeTh DJIEKTPOIUTAHUS U aBTOMATHKY,

— LIUTHI YIIPABJIECHUS CUCTEMaMU MOKAPOTYIICHUS,

— Y3JIbl YIIPABJICHUS C 3aIIOPHO-ITYCKOBBIMHU YCTPONCTBaMU,;

— ITOKAapHBIC U3BCIIATCIIN.

2 O0OBEKT U METOIBI UCCIIEIOBAHMUS

XapakTepucTuKa cTajieIuTeitHoro-popMoBoyHOro mexa NelQ

[Ipon3BOACTBEHHBIN IpoLece B exe HA4YNHAETCA c
3eMJICTIPUTOTOBUTEIILHOTO yYacTKa, 3aTeM HUAET (POPMOBOYHBIA Y4YaCTOK, T
U3TOTaBIMBATHCA (HOPMBI. MeTasul BBITUIABIISICTCS B SJICKTPOTICUH U 3aJTMBACTCS B
i popmel. [loTom cremyeT: BHIOMBHOM, 0Ope3HOM, TepMudeckas oOpaboTka u

OKOHYaTeIbHas 00pyOKa.

XapakTEepUCTUKHU 30aHUN

[Ipou3BOACTBEHHBIN KOpIyc MOCTpOeHHbIH B 1943r,  mpencraBiser coOoi
IPSIMOYTOJIBHYIO (POPMY OJTHOITAXKHOTO 3[aHUS , UMEIOIIETO yYacTOK KaOeIbHOIro
nomenieHus (TyHHens1). B mepenHel yactu nexa HaXOAUTCS aJIMHUHHCTPATUBHBIE,
OBITOBBIE M TeXHUYECKHE NomelneHus. CTeHbl U3 CIUIOIIHOM KJIAaJKH, TIMHSIHOTO
kupnuya. llepekpbiTus W TOKpBITHS Kene30-0eToHHble . llepeMbruku cOOpHBIE

)Kene3o0-0eronnbie. Kposis pydepous .



Crenensb oraectoiikoctu 3aanus —II. Knacc koncrpykruBHo# onacHoctu-CO.
Kareropust moxxapuoit omacHoctn B.Kmacc ¢QyHkimonamsHON  moxapHOU
onacHoctu @ 5.1

B 31anuu uMeroTcs nmoMenieHus, B KOTOPBIX CKIIAJUPYIOTCS pabodre MaTepuaibl
(Monenu, UHCTpYMEHTHI). OHU OTHOCSITCSL K KaTeropuH MOKapHOM OMacHOCTU He
HIKE Y€M , CTENEHb OTHECTOMKOCTH y 3/1aHHUS IPOM3BOJICTBEHHOIO KOpITyca
(uexa). Kpons nByckatHas. Bongoctok BHyTpeHHui. Bce mnepekpoiTus
BBITIOJIHEHBI U3 KEJI€300€TOHHBIX TUIUT, IOKPHITHL PyOEpOUIOM.
AJMUHHUCTPATUBHBIN KOPIYC TPHUCTPOSHHBIM K IIeXy, MPEACTaBIsIeT CcoOoM
TpExaTaxkHOe 37aHue. ['abaputHbie pazmepsl B tuiaHe 12,0mM*85,4m.

Ha nepBom sTaxe 31aHUS pacIioNOKEHBI KEHCKAs pas/ieBalika, yOOpHasi My»KcKast
YKEHCKas, KoMHaTa MactepoB, kabuHet bTK ( 01opo TEXHOJIOTMYECKOTO KOHTPOJIS)
U KaOWHeT TabeJIbHOTO y4eTa.

Ha BTOpOM »sTaxke pacmojiaraercsi MyKckasi rapjepoOHas u crosioBas Ha 60
MOCAJIOYHBIX MECT.

Ha TperbeM oTaxke pacnoyiokeHbl KaOWHETHI; Oyxrajirepa, IIJIaHOBO-
nucnetruepckoe Owopo (IT11B), 61opo Tpyaa u 3apadotHoit miatel (bTu3), kabuuer

Ha4daJIbHHUKA [I€Xa U KpaCHbII;'I YT'OJIOK Ha CTO ITIOCAA0YHBIX MCCT.

3BaKyaI_[I/IOHHBI€ BBIXO/bI

B 3mannn ABK IIpenycMoTpeHO Tpu 3BakyallHOHHBIX BBIXOJA Yepe3 KOPHUIOPHI HA

JICCTHHYHBIC TUIOMIAIKK coriacHo (1.6.12, m.6.15* CHull 21-01-97%).

HopmaTruBHOE KOJWYECTBO 3BaKyallMOHHBIX BBIXOJOB JIOHDKHO OBITH HE MEHEe
JIBYX W OHH JOJDKHBI ObITH paccpemoroueHbl(m.6.12, m.6.15* CHull 21-01-97%).
Paccrossune ot Haubosiee yaalieHHOTO pabo4yero mecrta B TIOMEIICHHH [0
OJIM>KAMIIIEero ABaKyaIllMOHHOTO BBIX0/1a U3 TOMEIIEHUSI HEMOCPEICTBEHHO HAPYXKY.
JIBepu Ha MyTsX 3BaKyallud OTKPBIBAIOTCS MO HampaBieHuto aemwxkenus (.52 [1b

01-03, n.6.17 CHull 21-01-97%).



[TosTaxkHble KOPHUIOPHI OTAENIEHbl OT OOUIMX JIECTHUYHBIX KJIETOK JIBEPSMHU
(MpOTHUB NIBIMHBIMH), 0OOPYJOBAaHHBIMU YCTPOWCTBAMHU I CaMO 3aKpBIBAHUS U
YIUIOTHEHUSMU B IIPUTBOPAX, IHMPEHATCTBYIOLIMMU PACIPOCTPAHEHHUIO OIACHBIX
dakTopoB moxkapa Ha MyTAX dBakyauuu. lllupuHa TECTHUYHBIX KJIETOK MO3BOJSET

IMPOHCCTHU HOCUJIKHU C ITOCTPAJaBIINM.

Cucrem oOHapyXeHUs MOXKapa, OMOBEIICHUs U ynpaBieHHUs noxkapa B uexe Nel(

HC YCTAHOBJICHO.

3J'I€KTpOCHa6)KCHI/Ie, CHCTCM OTOIIVICHUA U BCHTUJIALIN

[To xareropuu >MEKTPOCHAOKEHUS 3/IaHUSI CTAJICTUTEHHOTO- (POPMOBOYHOTO IeXa
Nel0 mo U3roTOBIIEHUIO TOTOBBIX OTJIMBOK M3 METaJljIa OTHOCSTCS K MOTPEOUTENSIM
II xaTreropum.

OnextpocHabxeHus uexa ocyuiectpisercs ¢ ['PY TOLl nanpsbkenue 6,3 kB uepes
noHwkarone TpaHchopmaropel (5 wr). Emé nBa Ttpanchopmartopa Ha
CTaJIEIIaBUIBHBIC [I€YN C YCTAHOBIEHHOW MOIIHOCTBIO 4 MBT.
DnekTpocHabkeHue 1exa odecrneynBaercs nepemMeHHsM TokoM 220B u 380B.
KonTyp 3a3emiieHusi, He MEHee YeM B JIByX MECTax, COCAMHSETCS C BHEIIHUM

KOHTYPOM 3a3€MJICHHUS.

OruecToMKOCTh U MOKapHAs OMIACHOCTh CTPOUTENIbHBIX KOHCTPYKIIUI
[Ipenensr ornectoiikoctu 1exa Ne 10, mpuHSATHI B COOTBETCTBUM C TPEOOBAHUSIMU
ta0n.4* CHull 21-01-97*, a umeHHoO:

s 3panuii 11CO:

Ne HaumeHnoBaHMe CTPOUTENBHBIX [Ipenen ornecroiikocTH,
n/n KOHCTPYKIUU MUH.
1.
Hecymue snemenTs! 31aHUs R 90
2.
Hapy:xHble HeHecyIMe CTEHbI E15
3. v
€PEKPBITHSI MEXKAYITAKHbBIE REI 45
4. DnemMeHTHl 0€3 YeplauHbIX MOKPBITUH
HacTwuiib! (B TOM 4uCIie ¢ yTEITUTENEM ) RE 15




®depmbl, OAJIKH, IPOTOHBI R 15
5. JlecTHUYHBIE KIIETKH:

-BHYTPEHHHE CTEHBI REI 90

-MapIly ¥ IUIOMIAJIKHU JISCTHHUIT R 60

Hns 3panuit 1HCO:

Ne HanmenoBanue cTpouTenbHbIX [Ipenen oruecTomkocTH,
/0 KOHCTPYKLHH MUH.
1. Hecymue smeMeHTHI 31aHUS R 45
2. HapyxHble HEHECYIIME CTEHBI E15
3. [TepekphbITHs MEXTYITAXKHBIE REI 45
4. DneMeHThl 0eC YepAauHbIX MOKPBITUI
HacTuiibl (B TOM yucIie ¢ yTEIIUTENIEM) RE 15
depmpl, OAJIKH, IPOTOHBI R 15
o. JlecTHUYHBIE KIIETKH:
-BHYTPEHHHE CTEHBI REI60
-MapIly Y IJIOMAKH JIECTHULL R45

[IpoTuBONOXKApPHOE BOJOCHAOKEHUE:!

3nanue 1exa o0opy0BaHbl BHYTPEHHUM ITPOTHUBOIIOKAPHBIM BOJAOIIPOBOIOM
Pacxon BoJibl Ha HApPYKHOE MOXKAPOTYIIEHUE B cOOTBETCTBUHU 11.2.14, Ta0.7 CHull
2.04.02-84 coctaBmsiet 35 n/cex (cTpoUTENbHBINH 00bEM HAHOONBIIETO MOKAPHOTO
orceka 244796,93m3 , karteropus NOMEIICHUN IO TOXAapHONW oOmacHocTu B,
CTeNeHb OTHECTOMKOCTH 31aHus 1I).

[ToxapoTylieHne npeaycMaTpuBaeTCsl OT MOXKApHBIX THAPAHTOB B KOJWYECTBE 9
TYK. Pacrnoyio)KeHHbIX Ha KOJIBLEBOM BOJONPOBOJHOM CETU. Y THIPAHTOB, a
TAaK)KE€ 110 HAMpAaBJICHUIO JBWKEHHUS K HHUM YCTaHOBJIEHBI COOTBETCTBYIOIIWE
yKa3aTelu.

XapaKTepI/ICTI/IKa nexa I1mo nNpou3BOACTBY U3IrOTOBJICHUHU CI)OpM U BBIIIJIABKH CTaJIN

CranenuTeHbIN 11€X MO MPOU3BOACTBY MO MPOU3BOJCTBY M3TOTOBJICHUH (HOPM H
BBITUIABKU CTAJIU.

[IpoekTHas 4acTh 1exa npuMepHo coctapisger 700 T B MecsI BBITUIABKH >KHJIKOTO
JIUTHS.

Hauano pa6OTBI BCACTCA C MOACIIBHOI'O KOMIIJICKCA.



MonenbHblii KOMIUIEKT — 3TO COBOKYIHOCTb TEXHOJOTMYECKOW OCHACTKU H
IPUCTIOCOONICHUN, HEOOXOMUMBIX Ui oOpa3oBanus B (opme TOJIOCTH,
COOTBETCTBYIOIIEH KOHTypaM OTJIUBKUA. B MOJEIbHBIM KOMIUIEKT BKJIIOYAIOT
MOJENIA, MOJENIbHbIE IUIUThL,- CTEPKHEBBIE SIIUKHA, MOJEIH 3JIEMEHTOB
JUTHUKOBON CUCTEMBI U JIPYTUe MPUCTIOCOOJICHHUS.

Cnengom unyT GOpMOBOYHBIE U CTEP’KHEBBIE CMECH.

DOpMOBOYHBIE MAaTEPUATIBI — 3TO COBOKYIHOCTbh MPUPOIHBIX M HMCKYCCTBEHHBIX
MaTepHaloB, UCIOIb3YEMBIX ISl IPUTOTOBIICHUSI (POPMOBOYHBIX U CTEPIKHEBBIX
cmeceil. B kauecTBe MCXOAHBIX MAaTEpHUaJIOB HCIOIB3YIOT (HOPMOBOUYHBIC
KBaplLIEBble TIE€CKM M JIUTEWHbIE (OPMOBOUYHBIE TIJIUHBL. [JMHBI 0O0OJaAaroT
CBSI3YIOLIEH CIIOCOOHOCTHIO U TEPMOXUMUYECKON YCTOMYMBOCTBIO, YTO MO3BOJISET
MoJTy4yaTh OTJIUBKH oe3 npurapa.
dopmoBOYHasE cMeChb — 93TO MHOIOKOMIIOHEHTHas CMeCh (POPMOBOYHBIX
MaTepUaJioB, COOTBETCTBYIOIIAs  YCJIOBHSM  TEXHOJOTMYECKOTO  Ipolecca
U3rOTOBJICHUSI JUTEHHBIX QopM. DopMOBOUHBIE CMECH 1O XapakTepy HcC-
NOJIb30BAaHUSl PA3AEIAIOT Ha OOJUIOBOYHBIC, HAIMOJHUTEIbHBIE U EIUHBIC.
OOiuioBoYHas cMecb — 3TO (OPMOBOYHAs CMECh, MCIHOJIb3yeMmas s
U3roTOBJEHUsI paboyero ciosi ¢opmbl. Takue cMmecH coaep)kKaT MOBBILLIEHHOE
KOJIMYECTBO HMCXOJHBIX (DOPMOBOUYHBIX MaTepHaOB (TIECKa W TJIUHBI) U HUMEIOT
BBICOKHE (U3UKO-MEXaHUUECKHE CBONCTBA.
HanonnutenbHas cmecb — 3TO0 (OPMOBOUYHASI CMECh JUIsl HANOJHEHUS (POpMbI
1OCJIE HAaHECEHUs] Ha MOJIeNb 00JMIIOBOYHONM cMmecu. [loaTomMy ee MpUroTOBISIOT
NyTeM MepepadoTKu OOOPOTHOM CMECH C MalbiIM KOJWYECTBOM HMCXOIHBIX
(OpPMOBOUYHBIX MaTepHasioB (IecKa B INIMHBI). OOINUIIOBOYHBIE U HANIOJHUTENIbHbIE
(GOpPMOBOYHBIE CMECH HCIIONB3YIOT MPU H3TOTOBICHUM KPYMHBIX U CIOXKHBIX
OTJIMBOK.

Enunas cmecb — 3TO0 (OpMOBOYHAs cMecCh, MpPUMEHseMas OJHOBPEMEHHO B
KadyecTBE OOJIMIIOBOYHON M HAMOJHUTENbHOM cMmecu. Takue cmecu NTPUMEHSIOT
IpyU MalIMHHON (POPMOBKE U HA aBTOMATUYECKUX JIMHUSIX B CEPUITHOM U MacCOBOM

IMpOU3BOACTBAX. E)II/IHble CMECHU IIPUTOTOBJIAIOT M3 HauoOoJiee OTHCYIIOPHBIX



MIECKOB U TJIMH ¢ HAHOOJMbIIEH CBS3YIOIIEH ClIOCOOHOCTHIO, YTOOBI 00ECTIEUNTh UX
JOJITOBEYHOCTb.
®opMOBOYHBIE CMECH JOJDKHBI UMETh BBICOKYIO OTHEYIIOPHOCTBH, JOCTATOYHYIO

IMPOYHOCTH U I'a30IMPOHULIACMOCTD, INIACTUIHOCTDL, TOAATIIMBOCTL U T. .

CrepxHeBasg CcMeCb — O3TO MHOTOKOMIIOHEHTHasi CMeCh (HOPMOBOYHBIX
MaTepHaioB, COOTBETCTBYIOIIAs  YCJIOBHSIM  TEXHOJOTHYECKOTO  Mpolecca
W3TOTOBJICHUSI JIMTEHHBIX CTepkHEeW. CTEpKHM TpHU 3aJUBKE PACIUIABICHHOTO
MeTajlla UCTIBITBIBAIOT 3HAYUTENbHBIC TEIIOBbIE U MEXaHUYECKUE BO3JECHCTBUS MO
CpPaBHEHUIO C (QOpPMOIl, MOITOMY CTEpPKHEBBIE CMECH JOJDKHBI HMMETh OoJjiee
BBICOKYIO ~ OTHEYIIOPHOCTh,  Ta30MPOHUIIAEMOCTh,  IMOAATIUBOCTh,  MAaIyIO
ra300TBOJIHYI0 CIOCOOHOCTh, JIETKO BBIOMBATHCS M3 OTIMBOK ©U T. ]I
JKuako CTEKOJbHBIE CMECH, WCIONb3YEMbIC IS WM3TOTOBJICHUS JINTEHHBIX
CTEp)KHEH | JHUTEHHBIX (OpM, TMPUTOTOBISAIOT M3 KBAPIEBBIX TIECKOB C
colepkanreM He Oonee 3,5 % TIVIMHBI, CBS3YIOIIETO0 Marepuaia — KUIKOTO
crekna c¢ pobaBkord 10 %  pactBopa enkoro HaTtpa. OTBEpkKACHHE CMECH
OCYIIECTBIISICTCS MIPOTyBKOM YTIEKUCIIBIM ra3om.
Xonoano TBepaewmue cmecu (XTC), wucnonbplyeMmble ISl CTEPXKHEH,
MIPUTOTOBJISIIOT M3 KBapIICBOTO TMECKA, CBA3YIOIMIMX MaTEepHANOB — KapOaMHUIHO-
bypaHoBbIX, (eHoT0POPMATTBIETUAHBIX CMOJI U JIp. B KadyecTBe KaTamm3aTopoB
NPUMEHSIOT ~ OpTOPOCPOpPHYIO  HMIM  a30THYIHO  KHCIOTY H €€  COJIH.
[TpoaOMKUTENLHOCTD OTBEPKIAEHUS cMecel cocTapigeT 1—20 MuH.

Hanee unet mporecc GOpMOBKH

(GOPMOBKY TPUMEHSIOT B MAacCOBOM, KPYIMHOCEPUMHOM M B MEIKOCEPHUIHOM
JUTEHHOM MPOMU3BOJICTBE. E€ BBIMOIHAIOT MOYTH BCETA B JIBYX OMOKAaX U TOJBKO
10 MOJICTTLHBIM TUTMTaM — MOJECIISIM, YKPEIJICHHBIM Ha TI0JT MOJCIBHBIX TUIUTAX.
MamunHas GopMOBKa UMEET PSJl TPEUMYIIECTB MO CPaBHEHHIO C pydyHOou. OHa
obOnerdaer Tpyd pabodero-GpopMOBIIUKA, TOBBIIMIAET MPOU3BOAUTEIHHOCTD,
MO3BOJISIET TIOJyYaTh OTJIMBKH C 00Jiee TOYHBIMH W CTAaOWJIBHBIMH pa3MepaMu,

yMeHbIaeT opak u 1. . Kpome Toro, MmamunHas popMoBKa 00ECTICUHBAET JIyYIIee



WCITOJIb30BAaHUE TUIOMIAACH 1eXa, yJIydIlaeT OpraHu3anuio Tpyda (HOPMOBIIUKOB
OcHOBHOW BUJ 000PYJOBaHUSI COBPEMEHHBIX JIUTEHHBIX 1IEXOB — (POPMOBOYHBIC
MaIllMHBl TI03BOJISIIOT MEXaHH3UPOBATh TPYIOEMKHE U TsDKENble paboThl 0
W3TOTOBJICHUIO JTUTEHHBIX (popM. MammHHy0, 9YTO OJaroTBOPHO CKa3bIBACTCS Ha
Ka4yecTBe OTJIUBOK U pabote JUTEUHOTO nexa.
B coBpeMeHHBIX JHUTEHHBIX IleXaxX IMPUMEHSIOT pa3HOO0Opa3Hble (OPMOBOUYHBIC
MalluHbl. BOJIBIIMHCTBO, ATUX MalllMH, HECMOTPsI Ha HUX pa3JIUYHbIC
KOHCTPYKTHUBHBIE OCOOCHHOCTH, MEXaHU3UPYET TJIABHBIM 00pa3oM JIB€ OCHOBHBIC
oTiepaluu: yIjIoTHeHHEe (OPMOBOYHONW CMECH M M3BJICUEHUE MOJCIIH W3 HAOUTOU
CMEChIO OMOKU. Ha OTAENbHBIX THUIIAX MAIWH MPOU3BOJAUTCS MEXaHW3UPOBAHHBIN
nepeBopoT oy (Gopm Ha 180° W MX cTaJKMBaHHE Ha COOPOYHBINA POJIBTAHT.
OO6bI4HO (HOpMY M3TOTOBJISIIOT Pa3AClIbHO Ha ABYX MalnHax. DOpMOBKY BEPXHUX
W HIDKHUX 1101y (OpM Ha OJHOM MamiuHe ((pOopMbI B IIEJIOM) IIPOU3BOIAT JIUIIb Ha
PYYHBIX MaIllMHAX C ITOBOPOTHOM IUTMTOM M IIPH H3TOTOBIICHHH O€3 OIOYHBIX
dbopm. HMuorma QopMOBKY NPOM3BOJAT HAa Tpex pabOTaOMMX B KOMILIEKCE
MaIllMHAX: JIB€ U3 HUX M3TOTOBJISIOT HIDKHHUE U BEPXHHUE MOy (DOPMBI, a TPEThSI —
CTEP>KHH, KOTOpBIC OJIHOBPEMEHHO YCTaHABJIMBAIOT B bopmy.

Knaccudukainums (HOpMOBOUYHBIX MaIlUH CTPOUTCA MO TpPEeM IPHU3HAKAM:

BHUJ OHCPIUHU JJIsL IMIPUBCACHUA MalllMH B I[CﬁCTBPIG;
METO YILIOTHCHUSA cMECcu B OITIOKC;
CII0co0 HU3BJICUYCHMUA MOACIIN n3 HaOUTOH CMCCBIO OIIOKH.

B 3aBucCMMOCTH OT BHJAA SHEPTrUU IJI NPUBEACHUS B JIEUCTBHE (POPMOBOUYHBIE
MAaIllHbI JEATCA Ha PYYHbIE, THEBMATUYECKUE, MEXaHUYECKHUE, THUIPABINYECKNE
U 3JEKTpOMarHuTHble. PydHble (OPMOBOYHBIE MAIlIMHBI, C MOMOILIBIO KOTOPBIX
MEXaHU3HUPYIOTCS TOJBKO ONEpalry NEPEeBEPTHIBAHUS MOy (POPM U H3BICUECHUS
MOJENH,  MaJONpPOU3BOAUTEIBHBI M. OPUMEHSAIOTCSI B HEOOJBLINX
IIOJIyMEXaHU3UPOBAHHBIX  JIMTEMHBIX  1exax. [IHeBMarnueckue  MallvHBI,
paboTaronye mpu MOMOIIM CXKATOro 10 6 aT Bo3ayxa, Hauboyee pacHpoOCTPAHEHbI
B YCJIOBUSX COBPEMEHHOIO JIMTEMHOTO ITPOU3BOJICTBA, TAK KaK IIPUTOAHBI JIs1 OIIOK

CaMbIX PAa3JIMYHBIX PpPasMEpPoOB. MexaHndyeckyue MallMHbBl — II€CKOMEThl —



NPUBOJATCS B JICHCTBHE DJIEKTPOJBHTATEIIeM M NMPUMEHSIOTCS TJIaBHBIM 00pa3oM
1t OonbInX onok (mmHoi 6onee 1200 mm). I'mapaBnuueckue (paboTaromiye noj
JaBICHHEM Macja WM BOABI) M JJIEKTPOMATrHUTHBIC MAIIUHBI OTJIAYAIOTCS
0ecIIyMHOCTBIO B paboTe, BHICOKON MPOU3BOAUTEIBHOCTEIO H HU3KUM PaCcX0I0M
OHEPruM, HO TPHUTOTHBI TOJBKO Ui H3TOTOBICHHS (OpM B HEOONBIIUX U
HEBBICOKUX OIOKaX.
[lo Meromy YIUIOTHEHUSI CMECH B OIOKE ()OPMOBOYHBIC MAIIMHBI ACTATCS Ha
PYYHBIC, TIPECCOBBIC, BHOPO IPECCOBBIC, BCTPSXHMBAIONINE, BCTPSIXUBAIOININE C
JIOTIPECCOBKOM H  TECKOMETHl. B  mocieaHne Trojpl HAaYMHAIOT OCBAWBATh
TIECKO/TyBHBIC (hopMOBOYHBIC MAIIIAHBIL.
[Io cnocoOy wu3BNeYeHUS MOAETH W3 HAOUTOW CMEChIO OINOKH MAIIUHBI
NOJIPA3JIENAIOTCS Ha CIEAYIONINE THUIB: CO ITH(TOBBIM M PaMOYHBIM CHEMOM

OIIOKH, C HpOTSDKKOﬁ MOACIIH, C IIOBOPOTHBIM U IICPCKUIAHBIM.

HpOI_[CCC BBIIIIIABKHW CTaJIH.

[InaBka B JCII, mocne ocMOoTpa me4d MW PEMOHTA  IOCTPAIABIINAX
y4acTKOB ()yTEpOBKU (3ampaBKa), HAUMHACTCS C 3aBAJIKU IIUXTHI. B cOBpeMeHHBIE
NeYX LIMXTY 3arpy’KaroT CBEPXY MpU MOMOUIH 3arpy30uHoi O0aabpu (Kop3uHsl). Jis
MPEIOXPaHCHUs TIOJMHBI OT YAapOB KPYIMHBIMU KyCKaMH IIUXTHI Ha JTHO OaabH
3arpykaroT MeNkui JioM. [[ns paHHero mnuiakooOpa3oBaHUsI B 3aBajiKy BBOJST
u3BecTh 2-3 % OT Macchl METAJUIMUECKOM MuXThl. [locie okoHUaHusl 3aBajiKu B
neyb OMYCKAIOT DJIEKTPOJAbl, BKJIIOYAIOT BBICOKOBOJBTHBIM BBIKIIOYATENb U
HAa4YMHAIOT Mepro IutaBieHus. Ha n1aHHOM 3Tare BO3MOXHa MOJIOMKA 3JIEKTPOI0B
(mpr  TUIOXOM IPOBOJMMOCTH MEXKIY JJEKTPOJOM M IIUMXTOM HMCYE3aEeT
AIIEKTpUYECKasl Jyra M 3JEKTPOJ YIUPAeTCsl B HENPOBOISIIMI KYCOK IIHUXTHI).
PerynmupoBanue  oTnaBaeéMOM  MOIIHOCTHM  OCYIIECTBIIAETCS  M3MEHEHUEM
MOJIOKEHUST BJIEKTPOJIOB (JIJIMHBI JIEKTPUUYECKON 1yru) JMOO HAmpsDKEHUs Ha
anekTpoaax. Ilocne mepuona pacruiaBieHusi B Meyd oOpasyeTcsi ClIOM MeTaiia
u maka. [lnak ckaumBalT uepe3 NUIAKOBYIO JIETKY (pabodee OKHO), MOCTOSIHHO

IprucaxruBas mna1<006pa3y}0mne, B TCUCHHEC BCCTO IICPHOAA IIABJICHHA, C LCIIBIO


https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B4%D1%83%D0%B3%D0%B0
https://ru.wikipedia.org/wiki/%D0%A8%D0%BB%D0%B0%D0%BA

ynanenuss ¢ochopa u3 pacrmiaBa. Illmak BCIEHHMBAIOT YIIIEPOACOACPKANUMU
MaTepuaIaMy JIJIS 3aKPBITUS AYT, IS JTy9IIed ero CBapuBaeMOCTH U YMCHBIIICHUS

yrapa merajia.

BprinyCck TOTOBOM CTaJM W IUIAKA B CTajdb KOBII OCYIIECTBISIETCS 4YeEpE3
CTQJIEBBIITYCKHOE OTBEPCTHE M >KEM00 MyTEM HakKiIoHa paboyero MpoOCTPaHCTBA
(unu, ecnu meyb 00OpyJIOBaHA BMECTO kKEM00a JOHHBIM BBITYCKOM, TO 4Yepes3
Hero). PaGouee okHO, 3aKppIBaeMOe 3aCJIOHKOM, MpeAHA3HAUYEHO ISl KOHTPOJS 3a
XOJIOM TUIaBKU (3aMep TeMIiepaTypbl MeTajlla U OTOOp MpPOObl XHUMHYECKOTO
coctaBa Meraiia). Takxke paboyee OKHO MOXET MCIOJIb30BaThCs JJIsl MOJauu
[UTAKOOOPA3yIOUIMX U JETUPYIOIIMX MaTepuaioB (Ha Majbslx r1edax). Ha
COBPEMEHHBIX CBEPXMOIIHBIX TeYax Mojjavya MijIakoo0pa3yromux BO BpeMs IIJIaBKH
OCYIIIECTBIISIETCS Yepe3 CINEUUAIBHOE OTBEPCTHE B CBOAE KOHBEHMEPHOW IMOJAaYECH.
VYrinepoaucteie MaTepualibl JUIsl BCICHUBAHUA IIUIaKa IMOJAIOTCA B Te4b JUOO
MOPIIMOHHO Yepe3 CBOJI, JIMOO BBOJSTCS HWHXKEKIIMOHHBIMH TOpEIKaMU CTpyeH
cxaroro Bo3ayxa. llepem BBITYCKOM W BO BpeMsl BBIYCKAa B CTallb KOBII
00ABJIIOTCS JICTUPYIOIINE M PACKUCIMUTENH, a TIPU OTCEKAaHUM TMEYHOIro IjIaKa

ellle ¥ MUIAKOOOPa3yIoIIne MaTepHAaIIbL.

Kapra texHosmornueckoro npoiecca.

1.  3emyenpUTOTOBUTEIBHBIM  Y4YacTOK:  MPUTOTOBIEHHE  (HOPMOBOYHOM
(HamoJHUTEIBHOM) CMECH W OTIIpaBKa IO TPAHCIOPTEPHON JIEHTE K Y4YacTKy
(bOpMOBKH.

. CrepxHeBol yuacTok. [IpuroroBienue u oTopaBka K y4acTKy (POPMOBKH.

. ©OPMOBOYHBIN YUACTOK.

. CranennaBuiIbHbIA y4aCTOK.

. BbIOuBHO# yuacTok.

. TyHHenb

. OOpyOHOI1 yyacToK

. TepMuueckuii y4acTok

O© 0 3 O »n B~ WD

. Y4acToK /J11 HAHECEHUsI MAPKUPOBKU HOMEpa Ha JeTallb.


https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B3%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5

10. Y4acTok 1151 OTTpY3KH U TPAHCIIOPTUPOBKU TOTOBOTO JIUTHS.

CunoBoe 000pyI0BaHKE U IIEKTPOOCBEIIEHNE TPOU3BOJACTBEHHOTO 3aHUS
DnexTpocHabkeHus 1exa odecneunBaetrcs: 4eTbipbMs noactaniusmu (IT/CT 10/1,
10/2, 10/3, 10,4). [loacranuuss II/CT 10/2 nutaer cuinoBbie TpaHCHOPMATOPHI
cranennaBuwibHbix arperatoB JICII-5 u JIC-3A mpou3BoisiKe BBIIUIABKY CTalA
pasabix mapok. [lomcranmmm (IVCT 10/1, 10/3, 10,4) mutaroT OCHOBHOE W
BCIIOMOTaTeNIbHOE 000PYAOBaHUE 1I€Xa Yepe3 paclpeAeIUTENbHbIE MTYHKTHI.
Otomnnenue koprmyca 1exa NelQ oOecrieymBaeTcsi TEIJIOBBIMU 3aBEeCamMu
MPUTOYHBIMHU BEHTWIAIUSAMA W BBIICICHUE TEIIa IPH pad0Te TEXHOJIOTHIESCKOTO

Imponccca.

3 PacueTsl U aHaTUTUKA

Pacuer cuit u cpencts.

I[aHHBIe I pacdeTa CUJI 1 CPCACTB 110 TYIICHHUIO TOHHCIIA

3
(@105 Y B ne) £ 15 ())& RN 766,92 M

Pa3zmepsl npon3BOACTBEHHOM

[Tmomaab NPOU3BOACTBEHHOM JITHUHI .. .vvveeennneeeeeennnnaeeeennnneeeeannnnss 49.8 M°.
MHTEeHCHBHOCTD MOAAYM OTHETYIIAIINX

11501 (STog ¥ : T 0,30 n/c.

Bpewms oO6Hapy»xeHus moxapa (uMmeetcst TernedoH B MOMEIICHUN

h1 (7274 0) (0] o) P 5 MuH.

PaccTosdHME O LTI U2 0 .o e e e, 1,5

KM.



Bpewms pa3BepThiBaHUS CHII U CpeACTB ¢ ycTaHOBKOM 1A na Ommkaiimmii [11...... 3
MUH.
JIuHeltHas! CKOPOCTH PACTIPOCTPAHEHHS TOPCHUS. ... eneeveeeneeneeneanenennnn. 2

M/MUH

Haxoaum BpeMsi cCBOOOIHOIO pa3BUTHUS HOXkKapa

Tep = TnetTeoT Tent Top = S+1+2,3+3=11,3 mMun
T=60xL/V,;=60x1,5/40=2,3 muH., rae:

Txe - IPOMEXKYTOK BPEMEHHU OT Hayaja BOZHUKHOBEHHMS MOXKapa 10 COOOIIEHHS O
HEM B IOXapHYIO OXpaHy, MUH (IPUHUMAEM 5 MUH T.K. HA 00bEKTE UMEETCs
TenedoH y AEKYPHOTO).

Tes - BpeMsi cOopa J1/c 60EBBIX pacyeTOB IO TPEBOI'e, MUH (IIPUHUMAETCS paBHBIM 1
MHH).

Tex - BPEMS CIEAOBAHUS NOJIPA3IEICHUI Ha MOXKap, MUH

Tep - BpEMsI O0EBOr0 Pa3BEPTHIBAHUS IT0’KAPHBIX IIOAPA3IEICHUNA, MUH.
(npunumaem 3 muH. T.k. opranuzanus 38eHa ['/[3C - ve 6onee 1 mun., bP - He

Oosiee 1 MUH., clIeOBaHKE K oUary rnoskapa - He 6osiee 1 MuH.).

OmnpenensieM MyTh, TPONACHHBIN TJIAMEHHU 32 BpeMsi CBOOOHOTO Pa3BUTHUS

noxkapa.

[Tpu pazBuTuu noxapa 6omnee 10 MuH.:

R,=0,5V,;10 + V, (t; — 10)=0,5x2x 10+ 2 x 1,3=12,6 m.

rae: R, — myTh npoiieHHbIH PpOHTOM MIIaMEHH;

V,, - TUHENHas CKOPOCTh PACPOCTPAHEHUS TOPEHUS, M/MUH.

T.K. pa3Mephl MPON3BOACTBeHHON HNH 83 X 0,6 M, Io’kap mpuodperaer

IPSIMOYTOJIBHYIO (hOpMY.

3.2 OmnpenensieM TIOMIAAL TIOKapa U TUIONIAb TYIICHHUS:

S,=axB=12,6x0,6=7,56 M°



3.30npenensem tpedyemoe konnyectBo ['TIC-600 misa TymeHus moxapa:

Nrroc = Sn/ St ric = 7,56/ 120 = 0,06 [Tpuaumaem 1 I'TIC-600.
rae NrIc — KoJIM4ecTBO CTBOJIOB;

St roc — momaae Tymenus ogaum I'TIC-600.

HpOPIBBO,HCTBGHHy}O JIMHUIO ITOBCPXHOCTHBIM TYHICHUCM IMOTYIIUTH HC BO3MOIKHO,

MO3TOMY PaCCYUTBHIBAEM TYLIEHUE MO O0BEMY.

3.4 OHpGIIGHHGM KOJIN4YCCTBO HpI/I60pOB [moJa4n OTHCTYIIAIICIro BCIICCTBA.

NITO=Vnxk3/(qfg X T,), reHepaTopos,

rae V- 00beM, KOTOPbI HE0OXO0UMO 3alOJHUTH MIEHOM, M3;

k3-koadduiineHT 3anaca MeHbl, yYUTHIBAIOIIMHA €€ pa3pylleHue U MOTEPH,
k,=2,5...3,5

qiio-ipousBomuTenbHOCTy 10 1o meHe, a/c (ompenmensercs MO TEXHUYECKOi

xapakrepuctuke 110);

Tp' pacd€THOC BPCMs TYLICHWA, B MHUH.

Nno=VnxKk3/(qjo X T5)=766,92x3/(600%5)=0,76

s tymenust Heooxoaumo oauH ['TIC-600, HO Kak MOKa3bIBAET MPAKTUKA B
TOHHEJIM YCTAHOBUTH HEBO3MOYKHO TOYHOE MECTO TOPEHMS U HAIPABIICHUE €TO
pacrpoctpadenus. CornacHo TexHudecknx taktudeckux ['TIC-600

1) PabGouwne naBicHue- 4-6 ATM.
2) KonmenTparus pactBopa- 6%
3) Pacxonx o Boze — 5,64 1i/c

4) Pacxon o neHoobpazosaremto 0,36 j1/c



5) Kparnocts nensi- 100

Pacxox I'TIC-600 (ero noaaua) coctasisier: 60051/cx60=36000 n/mM= 36M3/Mun
[IprHrMaeM pacdeTHOE BpEMs TYLIEHUS [10Kapa 5 MUH., 3HAYUT 34 5 MUHYT

IPOM3BOIUTEILHOCTE IIEHBI TO FeHeparopa OyaeT paBHAThes 180M3/MuH.

JlectHuna Tynuens

Judr BriOuBHbIE peneTku
\ 39m / \

’ / & |

2, 20n
4,85Mm

LN \

=T
<L

\ 5
36,7m
[V
P

TpancnopTepHas JieHTa

38m

2,20m




Pucynok 2 Tynuens nexa NelO

Nme=Vn/qroc, rue

Qrrc- NpoM3BOAUTENBHOCT TIEHBI TO TEHEPATOPA 3a MATh MUHYT 180M3/MuH.
Nme — kosmnuectBo ['TIC

Nre=766,92/180=4,26 (mpuaumaem 5 I'TIC-600)

3.5 OnpenenseM akTudaeckuii pacxon ( HEOOXOAMMOTO 3amaca) OrHETYIIAIIETO

BCIICCTBA.

(1,3)_ pr(T,3) _ .
ch = an “Oup, X 60x10%x3= a/c;
e Qg-(aKTHIECKUH PacX0]l OTHETYINANIETO BENIECTBA HA TYNIEHHE HITH 3aIHTY,
J/c.

Q4"=5x600=3000 n/c

o6y _ 3al
Qy =Qp*Qy e,
[ne Qé’)m- 0OIIMIA pacxo/l BOAKI HA TYIIEHUS M 3aIlUTY, J1/C;
Q;f)- (hakTHUECKHI1 pacxo]l BOAbI HA TYIIECHHUS MOXapa, Ji/C;

Qg)am_ (akTHYeCcKHii pacxo | BOIbI HA 3aIUTY, JI/C.

OrmpezessieM 3amac OrHETYIIAIINX BEECTB Pa3/IeIbHO ISl KaXKI0T0 BELIECTBA;
1) TlenooOpa3oBaTeinb IS TYIICHUS
Grio= Nine X Qesx 60x10%k
Gro=5%0,36x60x10%3=3240n
2)  Bogsl anst TymieHus
Gi = Nine X Qoogx 60x10%k,
G, =5%5,64x60%10x3=50760:

G, - 00mwmit 3amac neHooOpazoBaTes AJisl TYHIEHUs TIoKapa, J;



GHO:Q(];)O " Tp

k, 60,1,

['ne G- oOmwmii 3amac meHoOOpa3zoBaTeNs IS TYIICHUS TTOXKapa, J;

O6mmast kinaccuduKaiys yCTaHOBOK MOKApOTYIICHUS

Bun ornerymarero
REINECTRA

Koncrpykrusaoe Croco6 mycka Cnoco6
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Bopnsanbie

Ilennrie

["a30BEIE
[TopomikoBeie
Adp030bHBIC

JIuHeliHble CKOPOCTH PacpOCTPAHEHUS FTOPEHHUS NP MOKapax Ha 0ObEKTaxX.

HanmMmenoBanue o0bekTa

JInHenHas CKopoCTh
pacnpoCcTpaHeHus: TOpEeHUs,

M/MUH

AJIMUHHUCTPaTUBHBIE 31aHUSA

1,0...1,5




bubmmorexu, apXuBbl, KHUTOXPAHUJIUIIA 0,5...1,0
Kunerie noma 0,5...0,8
Kopuaops! u ranepen 4,0...5,0
KabGenpHbIe cCoopyxeHus (ropeHue kadesei) 0,8...1,1
My3eun U BBICTaBKH 1,0...1,5
Tunorpadun 0,5...0,8
Teatpsl u J{BOpLbI KyJIbTYpBI (CLEHBI) 1,0...3,0
CropaeMble TTOKPBITHUS 11€X0B OOJIBIIION TIIOIIAIH 1,7...3,2
Cropaemble KOHCTPYKIMH KPBIII U Y€PJaKOB 1,5...2,0
X0JI0IUIIbHUKU 0,5...0,7

JlepeBooOpabaTbIBarOmMIue MPEAIPUSITHS:

Jlecommnpnbie niexu (3ganus I, 11, 111 CO) 1,0...3,0
To xe, 3ganus IV u V cTeneHeil orHecTOMKOCTH 2,0...5,0
Cymmiku 2,0...2,5
3aroToBUTEIIbHBIC 11€Xa 1,0...1,5
[IpousBozacTBa hanepsl 0,8...1,5
[ToMemenns Apyrux exos 0,8...1,0

Jlecusie MaccuBsbl (CKOpocTh BeTpa 7...10 m/c, BnaxkHocTh 40 %)

CocHsK o 1,4

EnbHuk 1o 4,2

[IkoJ1b1, TEYEOHBIE YUPEKACHHUSL:

3nanus I u Il creneHel OorHeCTOMKOCTH 0,6...1,0

3manusa Il u IV crenenei oruecTONKOCTH 2,0...3,0

OOBEKTHI TPAHCTIOPTA:

["apaxxu, TpaMmBaiiHble U TPOJUICHOYCHBIE IETIO 0,5...1,0

PeMoHTHBIE 3aJ1bl aHTAPOB 1,0...1,5

Cknanpl:




TeKCTUIIBbHBIX U3ICTN 0,3...0,4
bymaru B pynonax 0,2...0,3
Pe3nHOoTeXHUYECKUX M3CIUN B 30aHUSIX 04...1,0
To xe B mTabensix Ha OTKPHITOM IIJIOIIAIKE 1,0...1,2
Kayuyka 0,6...1,0
ToBapHO-MaTEepUaIbHBIX LIEHHOCTEN 0,5...1,2
Kpyrnoro neca B mrrabemnsix 04...1,0
[TunomarepuranoB (40COK) B IITA0CIS IpH 2,3
BinaxxHocTu 16...18 %
Topda B mrademsax 0,8...1,0
JIbHOBOJIOKHA 3,0...5,6
Cenbckue HacEJIECHHbBIC MYHKTHI:
JKwniast 30Ha Ipy TUIOTHOM 3aCTPOUKE 3MAHUAMA V 2,0...2,5
CTEIEeHN OTHECTOMKOCTH, CYXO0i MOrojie
CoJIOMEHHBIE KPBIIIH 3TaHUH 2,0...4,0
IToacTrnka B )KUBOTHOBOJUYSCKHUX MOMEIIICHHUSIX 1,5...4,0

2
MHTEHCUBHOCTD MOJ1a41 BOJIbI IIPH TYIISHUH TOXKAPOB, J1/(M -C)

1. 3nanusa u coopyKeHus
AJIMUHUCTpPATUBHBIC 31aHUS:

I-III crenenn ornecroiikoctu 0.06
IV crenenn ornecroiikoctu 0.10
V crenenm ornecroiikoctu 0.15
noasajibabie moMerenus 0.10
yepaauabie momemeHuss 0.10

bonpauner 0.10

JKuple moma u 1o 1cOOHBIE TTOCTPOMKH

I-1I1 crennenun oruecrorkoctu 0.06




IV crenenu ornecroiikoctu 0.10
V crenenu ornecroiikoctu 0.15
noaBanbHble oMernenust 0.15
yepaaunbie momemnienus 0.15
JKuBoTHOBOUECKHE 3aHUS:

I-III crennenn oruecroiikoctu 0.10
IV crenenn oraecroiikoctu 0.15

V crenenu oruectorukoctu 0.20

KynbTypHO-3peuiHbie yUpeKaeHus

(Teatphl, KHHOTEATPHI, KITYObI, TBOPIIBI KYJIBTYPHI):

cuena 0.20

3purtenbHbiid 3a1 0.15

nojacooHbie nomenieHus: 0.15

MeJIbHULIBI U 3neBaTopsl (.14

aHrapbl, rapaku, MaCTEPCKHE, IOKOMOTHBHBIEC, BATOHHBIE, TPAMBAHbIE U

TpoJuieitdycHble neno.0.20

[Ipon3BoICTBEHHBIC 3/TaHMUS:

YYaCTKH U IIEXH

I-II crerrenn oraecroiikoctu 0.15

IHI-IV crenenu oruecroiikoctu (.20

V crenenn oraecrorikoctu 0.25
okpacounbie exu 0.20

noaBanbHbie momenieHus 0.30

yepaauabie momemeHuss 0.15

CropaemMble IMOKPHITHS OOJIBITNX IUIOMIACH:
IIpU TYLIEHUU CHU3Y BHYTpH 3aaHusa 0.15
P TYIICHUU CHAPYKH CO CTOPOHBI MOKpbITUA (.08

IIpU TYLIEHUU CHAPYKH NpHU pe3BuBiiemMcs noxape 0.15



ctposituecs 3nanug 0.10
TOpProBele npeanpusaTis U ckiaasl 0.20

xomoqunbHUKH 0.10

DIIEeKTPOCTAHITUHU U TTOACTAHIIUN:

KkabesbHbIe TOHHENU U moay3Taxku 0.20
MaIlIMHHBIC 3aJIbl U KOTeNIbHbIC moMenieHus 0.20
rajepeu toruBonoaayu 0.10

TpaHChHOPMATOPBI, PEaKTOPbI, MacistHbIe Bhikmtouarenn 0.10

2. TBepapie MaTepuabl

bymara paspsixnennas 0.30

[peBecuna:

OaslaHcoBas MpHU BIAKHOCTH, Yo:

40-50 0.20

menee 40 0.50

MUJIOMAaTeprajIbl B MTAOCISIX B MPEACIIax OTHOM TPYIIIBI IPH BIAKHOCTH, %o:
8-14 0.45

20-30 0.30

cbimre 30 0.20

KPYTJIBIN Jiec B mTabensax B mpeaenax ogHou rpymmsl 0.35

miena B Ky4ax ¢ BiraxkHoctbio 30-50 % 0.10

Kay4dyK, pe3uHa u pesuHorexuunueckne nznenus 0.30

[Imactmaccer:

tepmorutactel 0.14

peaktomiactsl (.10

noauMepHeie Mmatepuainsl 0.20

TEKCTOJIUT, KapOOJIUT, OTXOIbI TUIacTMAcC, TpuareratHas mienka 0.30
XJI0TOK | IpyTre BOJIOKHUCTHIE MaTEPUAIIBIL:

OTKpbIThIE cknaasl 0.20



3akpbIThie ckiaapl 0.30

ueutysou u uznenus uz vero 0.40

SAIOXUMHUKATHI B yaoopenus 0.20

[Toraya TOHKOPACTIBIIEHHON BOJIBI.

TakTHUKO-TEXHUUECKHUE MOKa3aTe/In HpI/I60pOB Imoga4u 11CHEI.

[Tpubop momauu Hanop | Konun Pacxon, n/c Kparuoc | IIpousBon-cte | JansHOCT
HEHBI y ns Boael | IIO p-pa Tb IICHBI 10 IICHE, M b IIOJa4H
npubop | p-pa, % 1O Ky0./MUH(J1/C) | IIEHBI, M
a, M
IJICK-20 I1 40-60 6 18,8 | 1,2 20 10 12 50
IJICK-20 C 40-60 6 2162 | 1,38 | 23 10 14 50
ITJICK-60 C 40-60 6 47,0 | 3,0 50 10 30 50
CBII 40-60 6 5,64 | 0,36 6 8 3 28
CBII(9)-2 40-60 6 3,76 | 0,24 4 8 2 15
CBII(D)-4 40-60 6 7,52 | 0,48 8 8 4 18
CBII-8(92) 40-60 6 15,04 | 0,96 16 8 8 20
I'TIC-200 40-60 6 1,88 | 0,12 2 80-100 12 (200) 6-8
I'TIC-600 40-60 6 5,64 | 0,36 6 80-100 36 (600) 10
['TIC-2000 40-60 6 18,8 | 1,2 20 80-100 120 (2000) 12

Tyiienune noxapa cpelHel KpaTHOCTH MOJIy4aeM IMyTEM T03UPOBAHHOTO

BBEJICHUSI IEHOOOPA30BaTeNs MOJaBaEMOI0 B BOJY.

PaccunThiBacM crioco0 AO3UPOBaHKA B IICHHOM ITOKApPOTYIIICHHUH, C

MCIIOJIb30BaHUEM HAcoca J103aTopa ¢ JO3UpYrolen mai0oi.

TpeboBaHue k TpyOOIIPOBOTY.

Y cTaHOBKHM IEHHOTO IMMOKapOTYIICHUA JOJIKHBI BBIITIOJIHATD (I)YHKI_[I/IIO TYIICHUA

noxkapa.

Hcnonnenue YCTaHOBOK BOASIHOT'O M IICHHOI'O ITOKAPOTYHMICHUA NOJIZKHO

cootBeTcTBOBaTh TpeboBanusam ['OCT 12.3.046, TOCT P 50680 u 'OCT P 50800.



[lenHOE TIOKAPOTYIIEHUE, KOTOPOE OYyIET MCITOIB30BATHCS JIsl TYIIICHUS B
(hOpPMOBOYHOM CTaJIV JIUTEHHOM II€XE, BRLIOUPAEM C MPUHYAUTEIBHBIM ITyCKOM.
[Ipu pacuere neHHOTO MOXKapoTylieHus: npuHuMaem kKonnuectso ['TIC-600,
PACIIOJIOKEHHBIX B MpeJeax MIOMAau TYIICHUS B KOJIMYECTBE MSATH IITYK.
TpeboBanue K TpyOOIPOBOY.

CorunacHo pacuera, AMaMeTp TPYObI JIJIsl TOKAPOTYLIECHUS JOJIKEH ObITh HE MEHEe
150 mMm., T.K. IpUITyCKHAsA CIOCOOHOCTh HEOOXOAUMAsl 111 HOPMaJIbHOM pabOoThI
sty mtyk 'TIC-600, 30 n/c.

TpybomnpoBoa HEOOXOIMMO MPOESKTHUPOBATh U3 cTanbHBIX TPyO mo 'OCT 10704 —
co cBapHbIMU U (iaHueBbiMu coeauHenusimu, o I'OCT 3262, 'OCT 8732 u
I'OCT 8734 — co cBapHbIMH, (JIaHIICBBIMH, PE3b00BBIMU COSUHECHUSIMU, a TAK)Ke

o 'OCT P 51737 — ¢ pa3beMHbIMH TPyOOITPOBOJHBIMU My(pTamHu.

[Turtaromue U pacnpenenuTeIbHbIe TPYOOIPOBOIbl YCTAHOBOKH CJIETYET
MPOKJIAJBIBATh C YKIIOHOM B CTOPOHY y3J1a YIIPABJICHUS WM CIIYCKHBIX YCTPOMCTB,
PaBHBIM HE MEHEE:

— 0,01 ns Tpy6 ¢ HOMUHAIBHBIM TUaMeTpoM MeHee DN 50;

— 0,005 nna Tpy6 ¢ HomuHaIBHEIM guaMmeTpoM DN 50 u Goree.

TpyOonpoBOIBI 1OJKHBI BBIIEPKUBATH IPOOHOE NAaBICHUE HA IPOYHOCTD Py, =
1,25 Ppas. vaxe (T21€ Ppas. maxe — MAKCHMaJIbHOE pabouee JaBICHHE).

CoenuHeHust TpyOOIPOBOJIOB MEXKYy COOOM U € THAPABINYECKON apMaTypoit
JIOJKHBI 00€CIIEYNBATh T€PMETHYHOCTD AABICHUEM Pr. = Ppas vaxe-

Paccrostnue Mex 1y TpyOOTIpOBOJIOM U CTEHAMH CTPOUTEIIBHBIX KOHCTPYKITUI

JOJIDKHO COCTaBJIATh HC MCHECC 2 cM.

TpeOoBaHue K y371aM yIpaBICHUS

1. ¥311b1 ynipaBineHust yCTaHOBOK CJIEAYET pa3MeIlaTh B IOMELMIEHUSX HACOCHBIX
CTaHLIUM, MOXKAPHBIX MMOCTOB, 3AIIUIIAEMbIX TOMEIICHUSIX, UMEIOIINX
Temrnepatypy Bosayxa S °C u BbIllIe U 00ECIIeUNBAIOIIUX CBOOOHBIN TOCTYTT

nepcoHana, oociyxusatoniero AYIIL.



2. Y311bl ynipaBieHus, pa3MeIaeMble B 3alIUIIAEMOM ITIOMEUIEHUH, CIIETYET
OTZEIATH OT ATUX ITOMELIEHUN MPOTUBOIIOKAPHBIMU IIEPErOPOAKAMU U
MIEPEKPBITUAMU C TIpesiesioM oruectoikoctn He MeHee REI 45 u nBepsMu ¢
npenesom oruectoiikocty He Hke EI 30. OTnenbHbIe y3I1bl YIIpaBICHHUS,
pa3MelleHHbIE B CIIEUAIbHBIX IIKa(]ax, K KOTOPHIM UMEET AOCTYH TOJIBKO
nepcoHal, oociayxupatonuii AVII, nonyckaercs pa3Menarh B 3alllUIIaEMbIX
MOMEIIEHUSIX U PSAIOM C HUMH O€3 BBIICTICHUS MPOTUBOIIOKAPHBIMU
MEePEropoIKaMH; MPU 3TOM PACCTOSTHUE OT CIIEIIMAIIBHBIX MIKa(pOB A0 MOKApHON
Harpy3KH JI0JDKHO OBITh HE MEHEE 2 M.

V351bl1 ynipaBiaeHus T0HKHBI 00€CTIeUrBaTh:

— 10Jja4y BOJIbl (IIEHHBIX PACTBOPOB) HA TYLICHHUE MOXKAPOB;

— 3aM0JHEHUE MUTAIOIINX U PacpeIeIUTENIbHbIX TPyOOIIPOBOIOB BOAOK;
— CJIMB BOJBI U3 MUTAIOIINX U PACIPEICIUTEIbHBIX TPYOOIPOBOIOB;

— KOMIICHCALMIO YTEUYEK U3 ruapaBiIndecKkor cucreMsl AVII;

— CUTHAQJIM3AIMUIO ITPU CpadaThIBAHUU CUTHAJIHOTO KJIAINaHa;

— IPOBEPKY CUTHAIM3AIMHU CpabaThIBaHUS y3j1a YIIPaBICHUS;

— U3MEpEHUE JaBJIEHUS J0 U TOCIIE y3/1a YIpaBIeHUsl.

BOI[OCHa6)KeHI/Ie YCTAHOBOK M IIOAI'OTOBKA IICHHOI'O paCTBOpa

1. B xauecTBe MCTOYHMKA BOJIOCHAOKEHHS YCTAHOBOK MIEHHOTO TMOXKAPOTYIICHUS

CJIEQYET UCTOJIb30BAaTh BOJIOMPOBO/IBI C TEXHUYECKOW BOJOM.

2. B cnyyae, eciau ruipaBIMuecKue mapamMeTpbl BOAOIPOBOa (aBiICHHUE, PACXON)
He 00€CIeYnBAIOT PaCYETHBIX APaAMETPOB YCTAHOBKH, AOJKHA ObITh

MPEyCMOTPEHA HACOCHAsI YCTAHOBKA JJIsl TOBBILLICHUS JJaBJICHUA.

3. BcnoMorarenbHbIN BOJOIINTATCIIb UCIIOJIB3YCTCA B TCX ClIydasaX, KOI'da
MMPOAOIZKUTCIBbHOCTE BEIXO/Ja Ha PCKHUM ITOKAPHOI'O HACOCA IMTPH aBTOMATHUYCCKOM

WIN PYYHOM ITycke cocTtanisieT 6oiee 30 c.

4. PacyeTHOE KOJIUYECTBO BOJbI IJI YCTAHOBOK BOJSAHOI'O ITOKAPOTYHICHHA

AOITYCKACTCA XpaHUTDh B 3allaCHBIX IMOKAPHBIX PE3CPBYapax, B KOTOPLIX CIICAYCT



Ipe1yCMaTpUBaTh yCTPOMCTBA, HE AOMYCKAIOIINE PACX0/] OKAPHOro 3aaca BOAbI

Ha IPYTUe HYXKbl.

5. Ilpu onpeneneHnu BMECTUMOCTH pe3epByapa il yCTAHOBOK BOJSIHOTO
MOKAPOTYIIEHUS CIAEAYET YUUTHIBATH BO3MOKHOCTh aBTOMaTHYECKOTO
HOTIOJIHEHUS PE3EPBYaPOB BOJOK B TEUEHNE BCErO BPEMEHHU T0KAPOTYIICHHUS.
6. KonnuecTBo Mmo>kapHbIX pe3epByapoB WK BOJOEMOB JIOJKHO OBITh HE MEHEE
JBYX, ITPU 3TOM B KaXJIOM U3 HUX JOJDKHO XpaHUTbes 50 % oObeMa BOJbI Ha
NOKapOTYIIEHUE, IPU 3TOM I0Ja4a BOJbI B JIFOOYIO TOUKY MOXapa JOHKHA
o0ecreunBaThbCs U3 BYX COCETHUX PE3EPBYapPOB UM BOJIOEMOB; IIPH 00bEME

Bozbl 1000 M 1 MeHee JIOIYCKAETCSI XPAHUTh €€ B OJTHOM Pe3EpBYyapeE.

4. Pe3ynbTaThl IPOBEAECHHOTO UCCIICIOBAHUS

4.1 PekoMeHTyeMbI€ CPEJICTBA U CIIOCOOBI TYIICHUS

[Ipu BegeHNU NEUCTBUI MO TYIICHUIO TIOKaPOB HEOOXOIUMO:

— OINPEACIIATh KOJIUYECTBO MEPCOHANA 3aBOja, JUYHOTO COCTaBa IMOIPA3CICHHMA
MIO’KapHOM OXpaHbl U APYTUX MPUBIEKAEMBIX CITYKO, HEOOXOIUMOTO TSI CTIACCHUS
W DBaKyallMM TIOCETUTENICH, MaTepHANbHBIX IIEHHOCTEH U MPEIOTBpAICHUSI
MIaHUKH;

— BBISICHUTH KOJUYECTBO PAOOTHUKOB B IeXe, MOJJICKANINX HSBAaKyallMM W UX
TPaHCIIOPTAOETHLHOCTH;

— OTPEJEIUTh MECTA, CIIOCOOBI M OYEPETHOCTh IBAKYallUd PAOOTHUKOB 11€Xa;

— YCTaHOBHTH CBSI3b C 00CITY>KHBAIOIIIUM MTEPCOHATIOM;

— Ha3HAUUTh KOHKPETHOE JMII0 H3 OOCITY>KMBAIOIIETo TepCoHaNa Iiexa,
OTBETCTBEHHOE 32 yUE€T IBAKYHUPYEMBbIX JIFOJICH;

— BBISICHUTD MecTa BO3MOKHOTO pa3MeIeHus SIOBUTBHIX,
JIETKOBOCTUIAMEHSIFOIITNXCSI 1 TOKCUYHBIX BEIIECTB U MaTEPUAJIOB;

— TPOKJIANBIBATh PYKaBHBIC JIMHUM TaKUM OOpa3oM, 4TOObl OHU HE Mellaiu
IBaKyallny,

- coOJTFOIaTh MpaBWiIa OXPaHbl TPYJa M TEXHUKH 0€30MTaCHOCTH TIPH BBITTOJTHCHUH
MOCTABJICHHBIX 3a71a4.

B03MOXHBIMU TIYTSIMH pacTPOCTPAHCHHSI TTOXKapa SIBISIOTCS: MPOWU3BOJICTBCHHOE
o0opy10BaHuE, MPOU3BOICTBEHHBIC BEIIIECTBA U MaTepHUaibl (OUTYM).
NHTeHCUBHOCTh TIOAAQYM OTHETYIIAMX BemecTB cocrabmser — 0,8 1/c
(cnpaBounuk PTII).

B nemsix obGecniedeHuss 6€30MacHOCTH Pa3BEKY M TYIIEHUE MOXapa HEoOXO0IUMO
npousBoauts B CU30/1.



Opranu3anus TyleHus noxapa MoApa3AeJeHUsIMH [T0KapHOU OXPaHbI
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Y+14

lNopur TYHHEJb,
wiomanu S= 7,56 M2,
MHTEHCUBHOE
ropeHue, IJIOTHOE
3aJIbIMJICHUE,
pacrpocTpaHeHue
miamenu. Ha mosxap
npeObIBaeT 2
otnenenus Ha All u
AJITICY-1.

1. TIlo npubwsituro 1-oe
ortnenenue IICY-1 ot Al
nomate ITIC-600 3BeHOM
I'’13C mns TymeHust moxapa,
3aIUTHl  IyTEH SBaKyalluw,
CMEXHBIX  NOMCIICHHUH U
MIePEKPHITHS, c
OJIHOBPEMEHHOU pa3BEAKON U
CIIACEHUEM JIOEH.

2. OpranuzoBatb
B3aHUMOJICHICTBUE C
aJIMUHHCTpAINCH 00BEKTA.
YTOYHUTE KOJIMYECTBO
JIIoJIei, UX COCTOSHHE, MECTa
PacIoJIOKEHUS

3. Otnatp pacnopspKeHue Ha:
- BBI30B K MECTY MOXapa CHII
U cpeAcTB mo paHry Ne 2,
I'MbA/1, monuumu;

- TIOBBIIICHHE [AaBJIEHHUSI B
BOJIOITPOBOJHOM CETH;

- 3alpPOCUTh K MECTY BBI30Ba
JIONIOJIHUTEIIBHBIC — DKUIIAKH
CKopoM MEOULIMHCKOM
ITOMOIIIH;

4. Opranu3oBaTh OTKJIOYEHUE
AIIEKTPOIHEPTUH.

5. 2-oe otnenenne I1CY-1
yctanoButh All mwa IIB,
PacIOJIOKCHHBIH MEXIY
3manneM ABK u 1exa 1o
MPOU3BOJACTBY yTeruuTens Ne

1, IIPOJIOKUTH
MaruCTpaJbHYI0 JIMHUIO JUIS
nepes3anpaBKu IIEPBOTO

otamenenus. 3Benom ['JI3C
0JIaTh I'TIC-600 TS
TYIIEHUS TIOXKapa.

6. AJI-30 ycraHOBUTH B
pe3eps.




Y+17

lopur TtyHHEnb, 1O
wiomana S =7,56 M2,

MHTEHCUBHOE
TOpEHHUE, IJIOTHOE
3aJIbIMJICHUE,
pacnpocTpaHeHUe
miamenu. Ha mosxap
npeObIBaeT 2

ortnenenus Ha Al
[1CY-2.

1. TIlo mnpubwsitmio 1-oe
OTJICTICHUE [1CY-2 oT
pasBerBieHusa [1CY-1 nopath
ctBos PC-70 3Benom I'/I3C nHa
3aIUTY  TPOU3BOACTBEHHOM
auHuM Ne 2, All ycTaHOBUTH B
pe3eps.

2. 2-oe otrnenenue I[ICY-2
yctanoButh All na III'-3,
PacIOI0KEHHbBIN Ha
TEPPUTOPUH 3aBOJIa,
MPOJIOKUTh  MAaruCTPATBHYIO
JUHUIO. [ToaroToBUTH
pesepsHoe 3BeHo ['J13C.

Y+
24,5

Foput TyHHENnb IExa
NelO, mno momamu

$=7,56 W,
WHTESHCUBHOE
TOpeHHUeE, TUIOTHOE
3aJIbIMJICHUE,
pacrpocTpaHeHHe
miamenu. Ha moxap
npeObIBacT 1

otnenenue Ha Al]
I1CY-3.

1. Ilo npuOBITHIO OTAEIEHUS
[ICU-3. ALl ycraHOBUTH B
pesepB, noxath ctBon PC-70
[0 aBTO JICCTHUIIE HA 3aIUTy
KPOBIIH.

Y+
25

[Toxap nokanuszoBaH

PTII wuepe3 HII nepenaer
unpopmanuto nHa HIIIIC o
KOJINYECTBE HBAKyHPOBAHHBIX
U CIIACCHHBIX, 0OCTAHOBKY Ha
nokape.




PaccraHoBka cuJ1 u cpeacTs
Bapuant-2
— mno npubsituto 1-oe otraenenue I[ICU-1 ycranoButh Al ma [III'-9,
PACIIONIOKEHHBIM Ha TEPPUTOPUHU 3aBOJIA, MPOJIOKUTH MArUCTPaJbHYIO JHHUIO,
noaaTh JadeTHhIN cTBOJ U ¢TBOJ PC-70 Ha oxnakaeHUe TOPSIIEro pe3epByapa.

— 2-oe otaenenue IICY-1 ycranoButs All Ha IIB, pacnonoxxeHHbIi Ha
TEPPUTOPUH 3aBOJA, MPOJOKUTh MATUCTPAIBHYIO JIMHHUIO, TOMATh JadeTHBINA
CTBOJI Ha OXJIQXCHUE TOPAILETo pe3epByapa.

— AJI-30 IICY-1 ycTaHOBUTH B pe3epB.

— mno npubsitio 1-oe oraenenue IICY-2 ycranoButs All na III-2,
pPaCOJIOKEHHBIM Ha TEPPUTOPUM 3aBOJIA, MPOJIOKHUTH MAruCTPAJIbHYIO JIMHUIO,
noAaTh JdadeTHhIN cTBOJ U ¢TBOJ PC-70 Ha oXJakJIeHHE COCETHETO pe3epByapa.

— 2-oe otraenenne [ICU-2 ycranoButh All wa I[II'-3, pacnonoxeHHBI Ha
TEPPUTOPHUH 3aBOJA, MPOJOKUTH MATUCTPaIbHYIO JHHUIO, ToaaTts 2 ['TIC-600 no

AJI-30 Ha TylIeHue TopsIero pe3eppyapa.

— no npuObithio otaenenus [ICY-3. All ycTaHOBUTH B pe3€pB, MPOJOXKHUTH
pe3epBHYIO0 MarucTpaibHyto TuHuio K AJI-30.

Opranuzanus TylLeHUs oXkKapa MoApa3IesICHUSIMHA MTOKAPHON OXPaHbI

« Bgeneno
= npudOpoB
g’ Ha TYIICHHUE
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Y+14

lNopur TYHHEJb,
wiomanu S= 7,56 M2,
HHTEHCUBHOE
ropeHue, IUIOTHOC
3abIMJIEHUE. Ha
noxkap mnpeObiBaeT 2
otnenenus Ha All u
AJITICY-1.

48,

45

1. TIlo npubwsituro 1-oe

OTICICHHUE I1CY-1
yctanoButh All wa III'-9,
PacIOI0KEHHBIN Ha
TEPPUTOPUHN 3aBOJIa,

MPOJIOKUTh  MaruCTPATBHYIO
JUHUI0, T01aTh JIaeTHBIN
crBon u crBoax PC-70 Ha
OXJIaXKJICHHE TOPSIIETO
pe3epByapa.

2. Opranun3oBathb
B3aHUMOJCHUCTBIE c
aMUHUCTpaIel 00beKTa.

YTOYHUTH KOJIMYECTBO
JIIOJIeH, UX COCTOSIHHE, MECTa
pacnoIoKeHUs

3. Otnath pacnopspKeHHe Ha:
- BBI30B K MECTYy TOXKapa CHII
U cpeactB mo panry Ne 2,
I'Mb/1, monuumu;

- TIOBBIIICHHE [AaBJIEHHUSI B
BOJIOITPOBOJHOM CETH;

- 3alpPOCUTh K MECTY BBI30Ba
JIONIOJIHUTEIBHBIC — DKUIIAKH
CKOpOit M€eIULMHCKOM
ITOMOIIIH;

4. Opranu3oBaTh OTKJIOYEHUE
AIIEKTPOIHEPTUH.

5. 2-oe otnenenne I1CY-1
yctanoButh All wa IIB,
PacnoIOKEHHBIH Ha
TEPPUTOPUU 3aBOJIa,
MPOJIOKUTh ~ MarucTpaibHYIO
JUHUI0, TI0/aTh JIaQEeTHBIN
CTBOJ Ha OXJaXKICHUE
rOpsILIETrO pe3epByapa.

5. AJI-30 TICY-1 ycraHOBUTH
B PE3EPB.




U+ | Fopur TyHHEIb, | 48, 2|3 2 71 1. Tlo mnpubsituro 1-oe
17 mwiomamu S= 7,56 M2, 4 OTHEJIEHUE T[1CY-2
UHTCHCUBHOE ycraHoButs ALl wa III'-2,
TOpCHHE, IIJIOTHOE PacroI0KEHHBIN Ha
3aJIbIMJICHUE. Ha TEPPUTOPUHN 3aBOJIa,
mokap mpeObiBaeT 2 MPOJIOXKUTh  MAaruCTPaIbHYIO
ortnencHus Ha Al JUHUIO, TI0JIaTh JadeTHBII
[1CY-2. cron u ctBoa PC-70 Ha
OXJIAXKICHUE COCETHETO
pe3epByapa.
- 2-oe oraenenue IICY-2
yctanoButh All na III'-3,
PacCIION0KEHHbBIN Ha
TEPPUTOPUHT 3aBOJa,
MPOJIOKUTh  MaruCTPATBHYIO
mHuio, mogats 2 I'TIC-600 o
AJI-30 Ha TyuieHue ropsiero
pesepByapa.
U+ | Iopur TyHHEINb, | 48, 2|3 2 71 1. Ilo npuOBITHIO OTIENEHUS
24,5 | mnomagu S= 7,56 M2, 4 [ICY-3. ALl ycraHoBuTh B
MHTCHCHBHOE peseps, MIPOJIOKUTH
TOpCHHE, IIJIOTHOE PE3EPBHYID  MarucTpajibHYIO
3abIMJICHUE. Ha aunnio Kk AJI-30.
mokap mpeObiBaeT |1
otaenenue Ha Al
I1CY-3.
Y+ | Iloxap 10KaaIu30BaH 48, 2|3 2 71 PTII wuepes HII mnepenaer
26 4 undopmanuo nHa LIIIC o
KOJINYECTBE IBAKyHPOBAHHBIX
U CIIACEHHBIX, 0OCTAHOBKY Ha
nosape.
4.2 PacueTHBIC M CTIPABOYHBIC JIAHHBIC, HEOOXOIMMBIC Il 00eCTICUCHUS
YIPABJICHUA IEUCTBUSAMU NOAPA3ICIICHUM MTOKAPHOU OXPaHBbI IIPHU MOKAPE
CBojHas TabnMIla pacueTa CHI U CPEJICTB JJIs TYIIECHHUS MMoXKapa
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1 2 3 6 7 8

1 |- momaae moxkapa 12 n/c 5 150 19 gen.
96 m°. OCHOBHEIX 3
- IMHeHas ckopocTts 0,8 1 3BeHa ['J13C
M/MUH. crenMaIbHBIX

2 |- IIomae moxkapa 48.4 n/c 5 200 20 gen.
153,86 MZ. OCHOBHBIX
- IUHeHas ckopocTs 0,8 1
M/MUH. crenMaIbHBIX

BoBpewMs noxapa rnpu HapyleHUU IpOU3BOJICTBA HEOOXOAUMO YUUTHIBATh

cnerudukarmio mexa Nel(.
COopouHbIe ETUHUIL

1 ABTokiaB

2 beryHsl pa3MasbIBalOIINE

3 Ileus mJid CylmIku mecka

4 Ileuyp ny1s1 CYIIKY TJIMHBI

5 CTaHOK [1J1s1 U3TOTOBIIEHUS] BOPOHOK
6 CmemmBaroye OeryHsol

7 CMmecHuTenb

8 Jlunus XTC

9 CymuibHas rneyp

10 IIpoBanbHas pemérka
11CTtaHoK 7151 pe3Ky Kupnuda
12 3akpoma

13 TlepenaTounas Tenexka 21T
14 CmemmuBarorue 6eryHsl 1T
15 IlepenaTounas tenexka lmr
16 CymmnibHas neusb 1T

17 CymunpHas nieup 21T

18 Barpanka 2mt

19 Ponprank 3t

20 Ilepenarounas Tenexka 1T

21 NnaykuuoHHas nedb 21T




22 Ileub nozmorpea turieu 1mr

23 Paznaroynas neub lmt

24 ®opmoBoyHasg maiirHa Ne235, 2t
25 PemeTka BpiOMBHAsS 11T

26 Ponbranr Smrt

27 CranennaBuibHas neub JC-5 1t
28 CranennaBuwibHasg nedsb JCII-3A 1t
29 IlepenarouHas Tenexka 1T

30 BeiOuBHas pemérka lmr

31 3akpoma 1151 heppocIIaBoB 21T
32 Capoynas kabuHa lmr

33 KapycenbHblil CTaHOK | 1T

34 ®opmoBouHas MamrHa Ne234, 2t
35 ®opmoBounHas MamrHa Ne233, 2mT
36 [lepemarouynas Temexka 1mT

37 Tepmuueckas neuyb 1T

38 IlepenaTrounas tenexka lmr

39 JlpobecTpyitHast kamepa 21T

40 MamuHa JIUThS O JaBJIEHUS 21T
41MamwuHa JIUTh NOJ AaBJICHUS 11T
42 Tepmuueckuii arperat lmr

43 Ilepenarounas Tenexka 1t

44 O6aupoyHO-IUIM(OBATBHBIM CTAHOK 31T
45 I'mppaBnuueckuil mpecc lmr

46 MasitHuKOBas nuia 1T

47 TokapHbIi CTAHOK 21T

48 dpe3epHbIil CTAaHOK 21T

49 J1onO&xHBIN CTaHOK 11T

50 CBepauibHbIi cTaHOK 11T

51 [IaTummusaepHaseHTpoOeKHass MalrHa 1t



52 Tepmuueckas neub 1T
53 JIByXmnuHAENbHAS LIEHTPOOEKHASI MalllMHA 11T
54 PonukoBasi ieHTpoOekHas MauHa 11T
55 Crenp pazorpeBa koBmia 1T
56 YcTaHOBKA MPOIyBKUA AprOHOM 11T
57 packa-Memanka 21T
58 xamepa ISl OXJTAKICHUS KOBIIIA 2111T

CTYHBI pPa3MaJIbIBAOIIUC Bty

4.3 JleticTBusl 00CITY>KHBAIOIIETO MIepcoHala (paOOTHHUKOB) 0OBEKTA 10

NPUOBITUS MTOKAPHBIX MOAPA3AEIICHUN

4.3.1 HCTpyKIIMH Ha CITy4ai rmoxapa JJIsl T0HKHOCTHBIX JIUIT 00bEKTa

[Ipu BO3HUKHOBEHUH MOXKapa WK MOSBJICHUU €TI0 MPU3HAKOB (3a/IbIMJICHUH) B

NEPBYIO Ouepeab HEOOXOUMO:

1. CooOumTh B MOKApHYIO OXpaHy BHYTpH 3aBojia 1o tenedony «40- 01 u 30-01»
WM yepe3 coToBbIM TenedoH «112» (mpu 3ToM Ha3BaTh aapec 00BbEKTa, MECTO

BO3HMKHOBEHUS M0apa, CBOIO (pamMminio);
2. CooOmuTh 0 moxape ( 3aIbIMJICHHIH ) BBIIIE CTOSIIEMY PYKOBOIUTEIIO;
3. IlpunsaTh MEpHI K OBICTPOI IBaKyaIluu JIOACH C MECTa BOSHUKHOBEHHUS ITOXKapa:

O0OBSBHUTH O TIOXKAPE, HE OMYCTUTH MAHUKU;

OTKPBIThH 3aMMACHBIE IBAKYALIMOHHBIE BBIXObI U3 3J1aHMUS,

MPUHATH MEPHI K TYHIECHUIO MOKAPA NOAPYUYHBIMU CPEACTBAMU- OTHETYIIUTEIISIMH,
BOJIOU OT IOKAPHBIX KPAHOB;

ABAKyHpOBATh HanOoJee IEHHOE UMYILECTBO, JIOKYMEHTALHUIO;

0Ka3aTh NEPBYIO MEIMIMHCKYIO IOMOIIb OCTPAAABILIHM.

4. ITpy BOBHMKHOBEHUH 0Kapa B 3JIEKTPOYCTAHOBKAX WJIM Ha
AIEKTPOOOOPYI0BAHUH HEOOXOAUMO ;

— 00ECTOYUTD 3JIEKTPOYCTaHOBKY



— ICPCJ TYIICHUCM I10Kapa B 3JICKTPOYCTAHOBKAX BbIAATh JOITYCK Ha TYIICHUC

noxxapa ACC

5. Opranu3oBaTh BCTpeuy MOAPA3ACICHUN MTOKAPHOU OXpaHbl, COOOIIUTH BCE
MMEIOIINECS CBEICHHS O BO3TOPAHUM U BBITIOIHATH Bce pacnopsikeHus: PTIIL.

6. CooO1UTh JOIKHOCTHOMY JIUILY TIEPBOMY MPUOBIBILIEMY Ha MOXKap KaKue
MepbI IPUHSTHI 10 3BaKyallly JIFOACH, KOTUYECTBO JIIOJEH, TTOAJICKAIINX
ABaKyallluH, UX COCTOSIHHE, MECTO dBAKyalllH, a TAKKe KaKoh 00CTy>KUBarOITUH

NepcoHal MOKHO ITPUBJICYb AJIA 9BAKyallUuH.

5 ®uHaHCOBBII MEHEIKMEHT, PeCypcod(p(HEKTUBHOCTH U PECYPCOCOEPEKEHHUE.

OYHKIMOHAIBHOE Ha3HaueHWe JuTelHo-GpopmoBouHOoro 1exa Nel0 OOO
«lOpruHcKuil MalIMHOCTPOUTENbHBIA 3aBOM» MJI1 W3TOTOBJIEHUS M BBIILIABKU
dbopm (TOpHO-IIAXTHOrO OOOPYIOBaHMS, KpaHOB, U T.a). s nukBUAanuu
TYIICHUS] TIOXapa HEOOXOIUMO 3a7CHCTBOBATH CEMb €ICHHUI] TEXHUKH U 26
YeJIOBeK JIMYHOTO COCTaBa, YYMTHIBAas JaHHBIA (PAKT, MOXXHO TOBOPUTH O
MOBBIIIIEHHBIX 3aTpaTax B X0JI€ JUKBUIALUKA YPE3BBIYANHON CUTYyallMu HA 0OBEKTE.
B miesnom yiiep0, ero Ha3bIBalOT MOJHBIM yIIEpOOM, KOTOPBIM MPECTABIECH B BUJE
JIBYX COCTaBJISIIOIIMX — MPSIMOTO U KOCBEHHOTO yIiepoa, T.e.

V=V, +V =382541+2417213 = 2799754py6. (5.1)

5.1.0ueHnka npsiMoro yiepoa

Onenka npsMoro ymepda MpeacTaBiaseT coboil cymmy yiuepda, KOTOpBIi
HAHOCHUTCSI OCHOBHBIM TIpou3BOJACTBeHHBIM (oHgam (OIID) um o060poTHBIM

cpeactBam (OC),



V= Conot Coc=32541,062+350000=382541,062 py6. (5.2)

OcHoBHBIE (POH[IBI MPOMBIIIJIEHHOTO MPOU3BOJICTBA — 3TO COBOKYITHASI CTOUMOCTh
MATEPUAJIBHBIX  [IEHHOCTEM MPOU3BOJCTBEHHOTO MW  HENPOU3BOACTBEHHOIO
Ha3HAYEHUSI, HEOOXOAUMBIX JUIsl BBIMIOJHEHUSI MPOU3BOJCTBOM CBOUX (YHKIIUHU, B
HallleM Clydae 3TO TEXHOJIOTMYECKOe, MPOM3BOJICTBEHHOE OO0OpYJOBaHHUE IieXa
Nel0, rae mpousomren moxap.

VYuiepO 0CHOBHBIX IPOU3BOICTBEHHBIX (DOHIOB HAXOAUM 10 (HOpMyJIe:

Couo = Crp+Crone +C, =14464,8+ 73,062 +16232 = 32541,062 py6.(5.3)

VYep0, HaHECEHHBIN TEXHOJIOTHYECKOMY 000PYI0BaHHIO HAXOIUM IO (hOpMyJIE:

Cro =D GroCypo. . =0,0082x1764000 =14464,8py6. (5.4)

HpI/I I[MOXKapax OTHOCHUTCIIbHAA BCIMYHWHA ymep6a OIIpCACIACTCA KaK OTHOLICHHUC

TJIOIIA/IM TTOXKapa K OOIIeH MII0Ia I MOMEIIeHUsT 00bEKTa, T.€.

- “Fu 247 0082 (5.9)
F, 3024
rae F,, — mmomanes moxapa, onpeenseMas B COOTBETCTBUM C PEKOMEHJALIUAMHA
[31, ’;

2.
F,— miomaas 00beKTa, M*;

C

TO.ocm. = nTO

X CTO.ﬁ.

H T
]-—l0 100 | 7><300000[1— 0’16X6j =1764000py6. (5.6)

100 100
rne:  Cpy,., — OCTATOUYHASI CTOUMOCTH TEXHOJIOTHYECKOTO 000pyJ0BaHus, pyo.;
N, — KOJIMYECTBO TEXHOJIOTUYECKOTO 000PYI0BaHUs, €].;

C,,; — 0anaHcoBasi CTOUMOCTb TEXHOJOTMYECKOTr0 000py10BaHus pyo.;

H,,, — HOpMa aMOpPTU3alU1 TEXHOJIOTUYECKOr0 000pyAoBaHus, %;

Ty~ DAKTHMYIECKHH CPOK DKCILTyaTallMK TEXHOIOTHYECKOr0 000pYI0BaHuUS, TOL,
1 1
H, 7o =7——>100="x100=16% (5.7)

TO.¢
Yuep0, HaHeceHHbI KOMMYyHalnbHO-3HepreTuueckum cetam (LI1l) maxomum mo
dbopmye:

Coxe = . GroneCrorc.. =0,0082x8910 = 73,062 py6.



[Tpu moskapax OTHOCHTENbHAS BEJWYMHA yliepOa ompeaenseTcss Kak OTHOIIECHUE

IUIOINAAM MoKapa K o0IIel IIomaau NoMeieHus 00beKTa, T.€.

_F, 24,7

=1 -0,0082 (5.8
¢ F, 3024 (5.8)

rae:  F,— mmomane noxxapa, onpeaensemMasl B COOTBETCTBUU C PEKOMEHAAIUSIMHA
2.
I'OCT [3], M%;
2.
F,— muiomaas o0beKTa, M*;

H, oo xT
LWJ - 3x3000(1—%j =8910py06.(5.9)

Crsc.oom, = n, x Cises. (1_ 100

rae  Cy, OCTaTOYHAasi CTOUMOCTh KOMMYHaJIbHO-3HEPT€THUECKUX CeTeH, pyo.;

C.ocm.

n,— KOJHYCCTBO 3J1. IIUTKOB IIOAJICKAIINX 3aMCHC, CII,

H ., —HOpMa aMOpPTH3allM¥ KOMMYHAaJIbHO-3HEPIETUYECKHUX CceTel, Yo;

1 1

Ha.Kac = T—Xloo = g xlOO = 12, 5% (5.10)

KOC.¢p
TK3C.¢1; - (baKTquCKI/Iﬁ CPOK 3KCINTyaTalluk KOMMYHAJIbBHO-9HCPTCTUICCKUX CeTeﬁ,
rox;

VYiiepd, HaHECEHHBIM TYHHEIIO 3eMJIe-TIPUTOTOBUTEILHOTO YyYacTKa JIMTEHHO-
dbopmoBouHoro 1exa Nel0 KOM3 Ha o0bekTe HaxoauM 1o Gopmyie:
C,=> G,C,,,, =0,0082x1980000 = 16232 py6. (5.11)

H, ,xT
—c,, |1~ 7252 |~ 2000000 (1—M) —1980000 6. (5.12)
e 100 100

rne  C,, — OamaHcoBasi CTOMMOCTb TyHHEJS , pyO.;

H,, = L 100-= %xlOO =12,5%(5.13)

r 2.4

C, =C,,. xG,=1980000x0,0082 =16172py6.(5.14)

.ocm.

rae: G, — OTHOcHUTENbHAs BeJIMYMHA yIepOa, MPUUMHEHHOTO TYHHEIIO ;

G, = Fu 247 4 0082 (5.15)
F, 3024

rae F,— mmomans noxapa;

2
F,— uoma s nOMEmEeHus, M".



5.1.1. ToroBas mpoaykius MpeaHa3HAuYeHHas I peanusanuu. Ha momeHT

noxkapa B crajgenuteiinom nexe -350000 pyo.

C,, =350000py6.

rae C, — CTOMMOCTb MOCTPaJABIINX OOOPOTHBIX CPEACTB;

5.2. O1eHkKa KOCBEHHOTO yIiepoa

OrneHkKa KOCBEHHOTO yIiep0a mpeacTaBisieT coO0i CyMMY CPEICTB HEOOXOUMBIX
JUISL IMKBUJAIIMU T0OXKapa M 3aTpaTrhl, CBSI3aHHBIE C BOCCTAHOBJICHUEM TYHHEIIS
3eMJIC-TIPUTOTOBUTEIHHOTO YIaCTKa JIs TadbHEHIIIETo ero ()yHKIIMOHUPOBAHUS.
CyMMy KOCBEHHOTO yiep6a HaxoAauM 1o popmyie:

YV, =C, +C, =2388093,33+ 29120 = 2417213 y6. (5.16)

rae: C,, — cpeactsa, HeoOxoaumblie s mukBuganuu YC, pyo.;

JLa.

C, — 3aTpaThl, CBSI3aHHbIE C BOCCTAHOBJIEHUEM ITPOU3BOJCTBA, PYO.;

5.2.1 CpenctBa, HeoOxoaumbie st TukBuaanuu YC

CpencrBa HeoOXoaumble Ui JukBugaruu YC 3aBUCAT OT ee XapakTepa H
MacIITabOB, OMPEICIAIONMNX OOBEMbI CIACATEIBHBIX W JIPYTMX HEOTIOXKHBIX
pabor.

B nmumioMHOM paboTe OCHOBHBIMH BHJAaMH pPaOOT, BBIMTOJHIEMBIMH IIpU
mukBuaaruy YC u onpeesISioniuMe 3aTpaThl — SBJSICTCS TYIISHUE TI0XKapa.

CpencrtBa Ha JIMKBUAAIMIO aBapuu (Moxkapa) onpeaeisieM [1] mo hopmyie:



C,,=C, +C, +C, =266760 + 2116000 + 5333,33 = 2388093,33(5.17)
rane  C,, —pacxoj Ha OTHETYIIAIINE CPEeICTBa, pyo.;
C,,— pacxonpl Ha TOIUIMBO (rOprOYe-CMa304YHbIE MaTepHalibl) I MOKapHOU

TEXHUKH, PYO;

C — pacxoabl CBA3aHHBIC C HM3HOCOM HO)KapHOﬁ TCXHUKH MW IIOXKAPHOTIO

o0opynoBaHusi, pyo.
Pacxon Ha orHeTrymamye cpeicTBa HaXoAuM 1o popmyie:
C,o=S,x I x I, xt=24,7x0,2x22,5%2400 = 266760 py6.  (5.18)
rae  t— Bpems tymeHus noxapa, 40 mua.= 2400 cek;
I, — 1eHa OrHeTYyIIaIlero cpeAcTBa — Boja, 22,5 py0./1;
|, — MHTEHCHBHOCTb IOJa4d OTHETYLIAINETO CPEACTBA (TadAMYHAs BEIMYUHA
NPUHUMAETCS UCXO/S U3 XapaKTEPUCTUKU roproyero Marepuana), 0,21/(cxm?);
S, — IIomaapb Tymenus, 24,7 M2
[Toxxap Ha 11 muHyTe pacmpocTpaHsieTcs 1Mo yrioBoi gopme [3], cienoBarensHO
TUIOIIAb TYHIEHUS TI0Kapa onpeeseM no Gopmyie:
S,=3,14xR?%/4 = 3,14x5,67/4 =2471 2(5.19)
rae R — nyTh npoiiieHHbI GPOHTOM IJITAMEHU 33 BPEMsI CBOOOHOTO Pa3BUTHS
nokapa (6osee 10 MuH.), cle10BaTENHHO
R=05xV,x 10+ V,x (%-10)= 0,5 x1,0 x10+ 1 x (10,6-10) =5,61 (5.20)
rae V, — IMHEeWHast CKOPOCTh PacTpOCTPaHEeHUs oXxkapa, mpuHumMaeM 1,0 M/MuH.
%, Bpemsi CBOOOHOTO pa3BUTHs Mokapa [4] onpenensiem no popmyie:
=Tt Rt Rt T, =3+ 1+26+4=1061 i (5.21)
rie g, — BpeMs CoOOIIEeHUs] JucCleTdyepy O Toxape (s oOBbEeKTOB

000py10BaHHBIX
AVIIC npunnmaeTrcst paBHbIM 3 MUH.);

% — Bpems, cOopa JIMYHOTO coCTaBa, | MUH.);
% — BpeMs CleIoBaHWs IepBoro mozapasaeneHus ot [IU g0 mecta BbI30Ba,

Oepercs U3 paclucaHus BbI€3/I0B MOKAPHBIX MOAPA3ACIIeHN,2,6 MUH. ;



T, — BPEMs, 3aTpauy€HHOE Ha MpOoBeAeHUE 00EBOro pa3BepThiBaHUs (B Ipenenax 5

MHUHYT);

_60xL _60x2
Vﬁé.

G =2,61 &i .(5.22)

rae L — anuna myty clieoBaHus MOApPa3AeeHUs: OT MOKAPHOTO JIETO 10 MecTa
noxapa, KM;
V., — CpenHss CKOPOCTh JBHKEHHS II0KAPHBIX aBTOMOOMIIEH, 45 KM/4;

ClI

Pacxo/pl CBsI3aHHBIE ¢ M3HOCOM TOKAPHOW TEXHHUKHU U TIOKAPHOTO 000PYyTI0BaHUS
onpenesseM no Gopmyre:

Cn.o: (KAH x5 % NAH) + (KCP x5 % NCP) + (KHP x5 % NHP) =
= (0,03x 3800000x 8 )+ (0,05x 2000 x 4) +( 0,09 x 2000 x 20 )= 2116000 py6.(5.2)

rae N —uwucno equaui] 000pyI0BaHMS, IIIT;

N, — 9HMCIIO €AMHUI] 1I0>)KaPHOr0 aBTOMOOWIIA, 8 €.

N, — YUCIIO €IMHUIL PYYHBIX CTBOJIOB, 4 INT.;

N, — 4HACJI0 €AVHHUII ITOKAPHBIX PyKaBoOB, 201IT.;

L1 , — cToMMOCTb €UHULBI 000PYI0BaHUs, PyO./IIT.;

K, — HOpMa aMOpTU3aL1H [T0KAPHOTO aBTOMOOMIIS;

K, — HOpMa aMOpTH3allMK PYYHOTO CTBOJIA;

K|, — HOpMa aMOpTH3aLUU T0KAPHBIX PYKABOB;

Pacxonpl Ha TOTUIMBO (TOpIOYE-CMA304YHBIC MATEpPHANbl) JIJIS MOXKAPHOU TEXHUKU
[2] HaxonuMm 1o popmysie:

Cp=Ppx L;x L=P x I, x (60 x LIV, )=
=0,0415x 29,5x (60 x 4000 / 45) = 5333,33 py6. (5.24)

rne LI, —uena 3a autp Tomnusa, 29,5 pyo/i;
P.. —pacxon Torusa, 0,041511/m;

L — Bech myTH,4000 M.

5.2.2. 3aTparthbl, CBSI3aHHBIE C BOCCTAHOBJIICHUEM TYHHEJIS

T.x. npu mokape 3aKOMNTATCS CTEHbl M OETOHHBIN 101 Ha oOuiel miomanu 20M?, u



NOCTPAJAOT AJIEKTPOIUUTH B KOJWYECTBE 3 IIT., a 28 M.I. 3JIEKTPOIpPOBOJA
MOJIJIEXKUT 3aMEHE, CJIEI0BATEIBHO:

Cy= Cyy T Cpuy iy = 2870+ 6450 +19800 = 29120 py6.

riue Cg/, 3aTparthl, CBA3aHHBIE C MOHTAXOM 3JIEKTPOIPOBOJKY;

Cpy— 3aTparthl, CBI3aHHBIE C MOHTAXKOM JJIEKTPOIIHMTOB,;

Cpy;— 3aTpartsl, 10 3aMeHe Ka(eabHOM IINTKY.

3arpaThl, CBSI3aHHBIE C MOHTAXKOM 3JIEKTPOMPOBOAKH HAXOAUM 10 (popmyie:
Cpr=(C_ xV )+ (V x R )=(57,50x28)+28 x 45)=2870 pyb. (5.25)

rae C, — CTOMMOCTB JIEKTPONPOBOAKH, 57,50 pyO/m.IL.;

R, — pacieHKa 3a BBIIOJIHEHUE padoT IO 3aMEHE DIEKTPONPOBOAKH 45 pyO/M.IL.;
V, — 00beM paboT HEOOXOAUMBII 110 3aMEHE DIEKTPOIPOBOAKH, 28 M.IL;
3arpaThl, CBSI3aHHBIE C MOHTA)KOM 3JIEKTPOIIMTOB HAXOAUM IO opMyIIe:
Co = (Cpy x V) +(Vy x Ry )= (1200 3)+3 % 950)=6450 pyb. (5.26)
rge  C =~ — CTOMMOCTb OHOTO 31eKTpormmTa, 1200 pyO/mT

Rw — pacIieHKa 3a BBIITOJHEHHE padoT Mo 3aMeHe dJieKkTpoutuTta 950 py6/mr.;

V), — KOJIMYECTBO 3NEKTPOIIMTOB MOUIEKAIIMX 3aMEHE, 3 INT.;

3aTparthl, CBI3aHHBIE C MOHTAKOM Ka(eIbHON TIIUTKU.

Copn=(C,xV,) +(V,x R,)=(540x20)+(20x450)=19800 pyo. (5.27)

C,,— CTOMMOCTb MaTE€pPHAJIbHBIX PECYPCOB, HEOOXOAUMBIX JIJIsl MPOBEAEHUS padoT,

pyo/m?;

R,,— pacueHka o 3ameHe 1 M?%; runtku, pyo /m?;

V,, — 00beM paboT 1o 3aMeHE TUINTKU,28 M .

Tabnuia 5.3 — OCHOBHBIE pacyeThl IO pa3ieny

HaWMEHOBAaHHE CTOMMOCTB/PYO.




[Tonusrit ymepo 2799754
Orenka mpsimoro yiepoa 382541
VYiepO OCHOBHBIX TPOU3BOACTBEHHBIX (DOHIOB 32541,06
VYuiep0, HAaHeCEHHBIN TEXHOIOTHIECKOMY 000PYI0BAHHIO 14464
VYiep0, HaHeCeHHbI KOMMYHAIbHO-3HEPT€THUECKUM CETSIM 73,062
VYep0, HaHEeCEHHBIN TYHHEITIO 16232
OreHKa KOCBEHHOTO yIiepoa 2417213
Cpencta, HeoOXoquMbIe Tt TuKBHAAUN YC 2388093,33
Pacxox Ha orHerymaiiue cpejacTna 266760
Pacxopp! cBsi3aHHBIE ¢ H3HOCOM MOXKAPHOM TEXHUKHU H

MO’KapHOro 000PYAOBAHUS 2116000
Pacxoapl Ha ToruBo (I'CM) st moskapHON TEXHUKH 5333,33
3arpatsl, CBSI3aHHBIE C BOCCTAHOBJICHUEM TyHHEIS 29120
3arpathl, CBSI3aHHBIE C MOHTAYKOM 3JIEKTPOIIPOBOIKHI 2870
3aTpartbl, CB3aHHBIE C MOHTAXKOM 3JIEKTPOILMTOB 6450
3arpaThl CBA3aHHBIE C CBAPOUYHBIMH paboTaMu 19800

5.4 3axmoueHue (UHAHCOBOTO MEHEIKMEHTa pecypcod(PEeKTUBHOCTH U

pecypcocoepexeHus




IToxxap, Ha miomaaun 30,1 M2, KOTOpBI NPOM3OIIEC]T B TYHHEJIE 3emile-
IPUTOTOBUTENIBHOTO y4acTKa JuTerHo-popmoBoyHoro mnexa Nel0 FOM3 u nanec
yiep6 nexy NelO B Buae ucrnopuyeHHOro oOOpyAOBaHUS, 3JIEKTPOLIUTOB U CTEH
camMoro MOMEILEHUs, a TaKKe €ro MPOoAyKLUUHU Hojyiexkaniero peanusanuu. Cymma
npsiMoro  ymepba cocraBuna 2799754 pyO., B HEro BOLUIM 3aTpaThl Ha

JUKBUJAINIO TIoXKapa, U coctaBmim 2388093,33 pyo.

6. CouuanabpHast OTBETCTBEHHOCTD

6.1. KpaTkoe onucanue uccieayemMoro 00ObeKTa.

Tonnens B mexe Nel0 uMeeT TOPH3OHTAIBHOE TMOJA3EMHOE COOPYKEHHUE,
JUIMHHON8SM, mmpuHa 2,2M, BbicoTa 2M. [Ipencrapisier coboit auTyro Gpopmy u3
YKEeNe300€TOHHBIX TUTUT, MPeIHa3HAYEHHBIN JIJIs1 TPAHCTIOPTUPOBKHU TOPEJION 3eMIIU
110 TPAHCIIOPTEPHOI JIEHTE, MOCII€ BEHIOMBKU OTJIMBOK U3 (pOpM.

Onucanue paboyero Mecta yoopiiuka ropesoi 3eMiu B TYHHETE
3eMJICTIPUTOTOBUTEIBHOTO YUacTKa JuTeiHO-PpopMoBouHOro 1exa Nel0 OOO

«}OpruHckuii MazaBoa.

B tonHnene paboTarot oT 2 10 3—X 4YeJoBeK, paboTa B HEM COMPOBOKIACTCS
TSKEJBIM (PU3NYeCKUM TpyioM. M3-3a noBbIlIeHNs B paboueli 30He TeMIepaTyphl,
BBICOKOH BJIaKHOCTBIO, MIOBBIIIEHHBIE YPOBHU IIyMa, BHOparmu. Takxke K
BpPEIHBIM (PU3NYECKUM (paKTOpaM B TOHHEJE OTHOCATCS 3aMbUIEHHOCTD U
3ara30BaHHOCTb; HEAOCTATOYHAs! OCBELIEHHOCTh pabOYUX MECT, UTO MOXKET
BbI3BaTh NpoeccuoHanbHOE 3a00I€BaHNEe, BpEMEHHOE CHHKEHHE
paboTOCIOCOOHOCTH, MMOBBICUTH YACTOTY COMaTHUYECKUX M MH(PEKITMOHHBIX

3a00JIeBaHUH, IPUBECTH K HAPYIIICHUIO IOTOMCTBA.



Cpenu 3ab0neBanmil y yOOPITUKOB TOPEION 3€MJIM B TOHHETH
3eMJICIPUTOTOBUTEIIBHOTO YYACTKaA M3-32 OIMACHOTO BO3JEUCTBUSA TUOKCUA

KPCMHUS OKA3bIBACTCsA CUIIMKO3.

OnacHBIMH ¥ BPETHBIMU TIPOU3BOICTBEHHBIMH (DAKTOPAMHU SIBJISTFOTCS:

— MbUIb IC3UHTETPALMN U KOH/ICHCALINH;

— TIaphl U rasbl;

— U30BITOYHAS TEIUIOTA;

— MOBBIIICHHBIN YPOBEHB IIIyMa W BUOpAIUK;

— DJIEKTPOMArHUTHBIE U3IIYyYCHUS,

— IBWKYUIUECA MAIIMHBI U MEXAHU3MBI;

— NOJIBM>KHBIE YacTH 000pYyIOBAHHS;

—yIIbTPa3BYK.

IIb11b IUTENHBIX LEXOB 10 TUCIIEPCHOMY COCTaBY OTHOCUTCS K MEJIKUM

Y MeJIbYaliliuM QPpakiusM, KOTOPbIE JITUTEILHOE BpEMsI HAXOIATCS BO
B3BEIIEHHOM COCTOSIHUM B BO3JyXe pabouell 30HbI. 3HAUUTENbHBIE BBIJCICHUSA
IbUIMA, COJAEpKAIlEeld NBYOKHCh KpeMHHS 10 99 %, Habmromaercsa mpu BBIOMBKE
OTJIMBOK, B IMPOILIECCE IMPUTOTOBIEHUS (POPMOBOUYHBIX U CTEP’KHEBBIX CMECEH,
IPUTOTOBIICHUST Mozener. [Ipu I1uiaBke JErupoBaHHBIX CTalE M IBETHBIX
METaJUVIOB B BO3AyX pabodeil 30HbI MOTYT BBIAEISATHCS a3pP0O30JM KOHJIEHCALUU,
Cpelld KOTOPBhIX HamboJiee TOKCHUUHBIMU SIBIISIIOTCS a’pO30JIM OKHUCIOB MapraHiia,
IMHKA, BAHA/IMS, HUKEJS U MHOTUX JIPYTUX METAJVIOB U UX COCIUHECHUM.

K razam u mapaMm, KOTOPBIMH 3arpsi3HSIETCS BO3AyX paOodeill 30HBI JIUTEHHBIX
LIEXOB, OTHOCATCS AaKpOJEWH, alleTOH, aleTHJIeH, OeH30JI, OKHUCh a30Ta, OKUCH
yriiepoja, JBYOKUCh CEpbl, YPOTPONUH, YIJICKUCIBIN a3, ¢eHon, dhopmMaibaerua,
XJIOp, STUJIOBBIN COUPT U JIp.

Oxuch yriepoaa sIBJISETCS OCHOBHBIM BPEIHBIM MPOU3BOJCTBEHHBIM (PAaKTOPOM B
YYyT'YHHO W CTaJICJMTEUHBIX LeXaX. VICTOUHMKU BBIJICJICHUSI - BarpaHKU U APYTUE
TJIABUJIBHBIC arperarthbl, 3aJIThie (DOPMBI B TIPOIIECCE WX OCTHIBAHUS, CYIIMIbHbBIE
MeYH, arperarbl MOBEPXHOCTHOM MoACcymKU GopM u Jip. Hanpumep, KOHIIEHTpaIus

OKHCH YTJIepoJia B KOJIOIIHUKOBBIX razax BarpaHok gocturaert 15 %. KonndectBo



OKHCH YIJIEpOAa, BBIACISAIOLIEECS NPU 3aJIMBKE YyryHa M CTajd, 3aBUCHT OT
BpeMEHU TpeObIBaHWS OTJIIMBKMA B II€X€ W MAacChl OTJIMBOK. YTJICKUCIBIA Tas,
MPUMEHSEMBIN ISl XUMUYECKON CYIIKU (TBEpJEHUS) MECUAHO-TIUHUCTHIX (OpM,
HE TOKCUYCH, OJHAKO TPH OOJIBIIIOM KOJMYECTBE €T0 B BO3AyXe paboueii 30HbI
YMEHBIIIAETCS COAECPIKAHUE KUCIOPO/IA, YTO MOKET BBI3BaTh TATOCTHOE

OILLYLIEHUE U JTa)KE€ YAYIIbE.

N30bITOYHOE BBIACICHUE TEIIOTH HAOII0Ia€TCS B OT/ICJICHUSX IJIABKH

MeTasuia, 3aJ1UBKHU, CYIIKA (GOpM M CTEp>KHEH, BHIOMBKU OTJIMBOB TEPMUYECKOMN
00paboOTKM, a TakKe TMPH BBIIIOJHCHUH PsAJla BCTIOMOTATENBHBIX ONepanuid (Ipu
nojCYyIIKe KoBIieH, opm u 1p.). Ha paboueli miomagke MapTeHOBCKUX Te4el, Ha
KOJIOIITHUKOBOM IIONIAJKE BarPaHOK U Y MECT BBIITyCKa

pacCIUIaBJICHHBIX CTAJIM U YyTr'yHa TEMIIEpaTypa BO31yXa MOXKET IMPEBbIIIaTh

30 °C npu Temneparype HapyxHoro Bozayxa 20 °C.

VYapTpa3ByK B TUTEHHBIX 1I€XaX MPUMEHSIOT 1Jis1 00pabOTKHU KUIKUX

pacIuiaBOB, OYMCTKHU OTJIMBOK, B YCTAHOBKAX M CUCTEMAaX OYMCTKU ra30B U

ap. JJ1 3T0ro “Cnoap3yroT TeHEPaTOPhl ¢ AMANa30HOM 4acToT 18-22 kI'm.
DJIEKTPOMarHUTHBIC oJst B JTUTEUHBIX exax TEHEPUPYIOTCS
ANEKTPOTEPMUYECKUMHU YCTAHOBKAMM [IJIsl TUIABKM W HarpeBa METalia, CYIIKU
dbopm u crepxHel u ip. ICTOYHUKY HOHUBUPYIONTUX U3TYyYECHUHN B JTUTEHHOM IPO-
W3BOJICTBE MPUMEHSIOT JIJIs TIJIABKH, BBISBJIICHUS Je(DEKTOB B OTIIMBKAX,

KOHTPOJII 1 aBTOMATH3alIWHU TCXHOJOI'HYCCKHUX IIPOLHCCCOB U AP.

AHanu3  3arps3HEHUs]  cpelnbl  oOWTaHus  JeATelbHOCThio  KOprunckoro
MaITMHOCTPOUTENIBHOTO 3aBOJIa TOKa3all, 4To B OMocdepy MOCTymnaroT BEIIECTBa,
OKa3bIBAIOIIME HEraTUBHOE BO3JICUCTBUE HA OpraHu3M 4esoBeka. K Takum
BEILIECTBAM, B IEPBYI0 OYEpPEAb, OTHOCSTCA YIJIEBOAOPOIbI, IHOKCUJ CEpHI,
MOHOOKCH/T yTJIepoa, OKCUbI a30Ta, Ca)a. 0 CTENEHU BO3ACHCTBHS HA OpraHU3M
YyeJioBeKa TOKCHYHBIE BEIIeCTBA MOJpa3fessitoTcs Ha 4 kinacca: 1 — upe3BbIYaitHO
omacHble, 2 — BBICOKO OIACHbIe, 3 — YMEpPEHHO OIacHble, 4 — MajoOIacHbIE.

I HUX YCTAHOBJICHBI ITPCACIIBHO AOIMYCTUMbBIC KOHIICHTPAIIUH:



Oxcup yriaepona (CO) — mpo3payHblii, HE UMEIOIINI 3araxa ra3, KOTOPBIH B BOJIE
He pacTBopsieTcs (4-U Kiacc omacHocTd). JIIMTENbHOCTh €ro CyIIECTBOBAHUS
B aTMocepe — or 2 mecsaneB no 3 ner. Iloctymass B opraHus3m ¢ BIIbIXaeMbIM
Bo3tyxoM, CO OBICTPO MOIVIONIAETCS KPOBBIO U OJIOKUPYET BO3MOKHOCTH

reMorJIoOnHa CHa0KaTh OpraHu3M KHCJIOpPpOAOM.

Momnooxkcun azota (NO) npencrasisieT coooit 6eciiBeTHbIN ra3. OH He pa3apaxaeT
JbIXaTeJIbHbIE MYTH, W MOATOMY 4YelloBeK ero He uyBcTByeT. [Ipu Babixanuu NO,
tak ke kak u CO, cBa3piBaeTca c remormoomaoM. IIpm sTom oOpasyercs
HECTOMKOE HUTPO30COCAMHEHHUE, KOTOPOE OBICTPO MEPEXOAUT B METTEMOTIIOOWH,
npu 3ToM Fe2+ mepexoaut B Fe3+. Mon Fe3+ He moxker oOpaTuMo CBSI3bIBATh
KHCJIOPOJ U TaKUM 00pa3oM BBIXOJUT M3 Mpoliecca IMepeHoca KHUCIOopo/a.
KonnenTparus merremoriobuna B kpoBu 60-70% cuurtaercs neranbHOU. [[nokcua
azota (NO2)— ra3 kpacHOBaTo-OypoOBOIro IIBETa, B MajbIX KOHIIEHTpaIusx Oe3
3amaxa, XOpOILIO pacTBOpsieTcs B Bojae (2-U kiacc omacHoctu). OOpasyromiascs
B pe3yabpTare B3aumozeiicTBus NO2 ¢ Bmaroil Bo3ayxa a30THas KHCJIOTa
paspyliaeT JIErOYHyl0 TKaHb U BEpPXHHE JbIxaTeldbHble TyTH. I[lpu 3TOM
OTPaBJICHUE OPTraHU3Ma MPOUCXOAUT MOCTENEHHO U KaKUX-TM0O0 HEUTPaTU3YIOIINUX
ATO JEHUCTBUE CPEACTB HET. YTJIEBOJIOPOILI B BHIOpOCAX MPEACTABICHBI HU3KO-
MOJIEKYJISIPHBIMU  COEMHEHUSIMU, OOpa3yIIIUMUCS B Pe3yJbTaTe€ HEMOJIHOTO
CrOpaHusi TOIUIMBA, MOJUIMKINYECKUMUA apOMaTHYECKUMHU YIJIEBOAOPOAAMU
(ITAY) wu anpnerupamu. B uenom, ux jAeiicTBUE OTHECEHO K 4-My Kiaccy
onmacHocTdu. OpHako HekoTopble Buibl I[IAY, BuyacTHOCTH Oe€H3(a)UpEH,
SBJISIOTCSI KAHIIEPOT€HHBIMU BellecTBaMH (1-# Kiacc OMmacHOCTH).

Caxa (C) BbI3bIBaCT HETATUBHBIC U3MEHEHUS B CUCTEME JIbIXaTeIbHbBIX OpraHoB (3-
i Kitacc onacHoctH). Ecinu TBep/ible 4acTUIbI MPUCYTCTBYIOT B BO3yXE BMECTE

C OKCHJIaMH CEPbl, TO UX BO3AECHCTBHUE HA 3/I0POBBE JIOJIC CTAHOBUTCS OMACHBIM.
Juokcua cepbl (SO2) — OeclBETHBIN, C OCTPBIM 3alIaXxOM T'a3, KOTOPbIH,
B3aMMOJICUCTBYS C BJIaroi BO3/ayXa, 00pa3yeT CepHYro KUCIoTy (3-ii kiace
omnacHOCTH). Hapyiaetr GenkoBbIif 0OMEH, MOopa)xaeT JIETKUe U BEpXHUE

AbIXaTCJIbHBIC ITYTH.



[Teu1b, COmepIkariasicss B BHIOpOCax MPOU3BOICTBEHHBIX MPEIPHUSITUHN, TSTUTCS
M0 AUCIEPCHOCTH HA O TPYyMIL:

| — ouenb kpynHoauciepcHas (0osee 140 MkMm);

Il — xpynHoucnepcHas (40-140 Mkm);

Il — cpeaqneaucnepcuas (10-40 Mxm);

IV — menkogucniepcHas (1-10 Mxm);

V — oueHb MenkoauctiepcHas (MmeHee 1 Mkm).

[1b11b, BBIAEISIEMYIO TIPU POU3BOJICTBE ac(haabTOOETOHHBIX U IEMEHTOOETOHHBIX
cMeceH, o qucrnepcHoMy coctaBy MokHO oTHecTH K I u III rpynne. Jlanubie

M0 JUCIIEPCHOMY COCTaBY MbLIX MPHU MIPOU3BOJICTBE ac(haIbTOOETOHHBIX cMecei
npuBeIeHBI B Ta0. 1 [3].

Hawnbonee onacHo# a1 opranuzma paboTaroIIUX SBISETCS MbLIb, COAEpKaIas
CBOOO/IHYIO OKHCh KpeMHHUs (S102 — KpeMHe3eM).

KonuyecTBo cBOOOIHOM ABYOKMCH KPEMHUS B MBUTH 3aBUCUT OT THUIIA
nepepabaTbIBaeMoii TOPHOM MOPOJIBI; B KBApIUTax ee — 52—57 %, B mecyaHnKax —
30-75 %, B rHeticax — 2774 %, B rpaHuTax — 25-65 %, B uzBectHskax — 3—37 %.
CanuTapHbie HOPMBI PETJIAMEHTUPYIOT COJEpKaHUE TBUIM B BO3YIITHOM cpee (B
paboueii 30He) B 3aBUCUMOCTHU OT COJIEpKaHUs B IiepepadaThIBa€MOii OPOJIe
JIBYOKHCH KPEMHUS.

[Tpu nepepaboTKe rOpHBIX MOPO/I, COIEpPKAIIMUX B cBOeM cocTae botee 70 %
S102, senmmuunnsbl [1JIK bty B 30HE yCTAaHOBOK JIOMYCKAIOT HE CBbINIE 1 Mr/m3,
ITJIK s u3BECTHIKOB HE Ooyiee 6 Mr/M3.

Anspo3zoin, o0pazyroluecs B MPOLECCE MPOU3BOICTBA, OKAa3bIBAIOT KAK MPSIMOE,
TaK U KOCBEHHOE BIIMSIHUE HA 3/10POBbE Jt01el. KOCBEHHOE BO3IEMCTBHE:
YMEHBIIICHUE TTOCTYIUICHUSI HA 36MHYIO MOBEPXHOCTh OMOJIOTHYECKH aKTUBHOTO
Y ®- uznyuenus, He0OXOAUMOTO JIJISl TOAJEPKAHNSI HOPMATIBHOM TeMITepaTyphl
YEJI0BEUECKOro TeJia U ik 00pa3oBaHus BuTaMuHa D3, MpuBOIUT K HEOCTATKY
ATOTO BUTaMuHa B opranusme. Kpome toro, Y ®@- usiiydeHne yHUYTOXKACT

MUKPOOPTIaHU3MbI U OKa3bIBAET CTEPUIIU3YIOLIEE JEUCTBUE. Y MEHBIIICHUE 10U



Y @- nyyeil B nbUIbHON aTMOC(epe MOBBIIIAET BEPOATHOCTD MH(EKIIMOHHBIX
OaKTepHATbHBIX 3a00JICBAHMM.

[IpsiMmoe BO3AEICTBIE aPO30JIbHBIX YACTUL] IPOSBISIETCA B BOSHUKHOBEHHUHU psilia
cnenu@uueckux 3a00JeBaHUI IbIXaTeIbHBIX MyTeH. YacToTa pecnupaTOpHBIX
3a00JsieBaHUM, MHPEKIUI, TAKMX KaK KaTapbl BEPXHUX JbIXaTEIbHBIX ITyTEH

1 OPOHXUT, BO3pAcTaeT IIPHU YBEIMUEHUU COJEPKAHUS TBEP/bIX YACTHUI] B BO3AYXE.
[IpucyTcTBHE TBEPABIX YACTHULl B BO3yXE BMECTE C OKCUAAMU CEPBI OYEHD
onacHel. Cynb(aTHble YaCTULBl UMEIOT MUHUMAJIBHBIE PAa3MEPBI U JIETKO
IIPOHUKAIOT B JIETKHE. BeaeacTBre CBOMX MAJIBIX pa3MEpPOB 3TU YaCTULIBI AOJIBIIE,
YEeM YaCTHIIbI OOJBIINX PA3MEPOB, OCTAIOTCS B3BEIIEHHBIMH B BO3/yXE,
NEPEHOCSCh Ha OOJIBIINE PACCTOSHUS, U3MEPSIEMBIMU COTHSMHU KMJIOMETPOB.
HexkoToppie TBepable 4acTULBI, 3arpsA3HSAIONIME BO3AYX, HE TOJBKO MOBBILIAKOT
YHCIIO PECIUPATOPHBIX 3a00JIEBAHUMN, HO U BBI3BIBAIOT Pa3BUTHE 3JI0KAUE€CTBEHHBIX
omyxoJjiei. KaHueporeHamu  SBISIOTCS  NOJHMLIMKIMYECKHUE apPOMATHYECKHE
YTJIEBOJIOPO/IBL.

AHanmu3 JUTEpaTypHBIX JAHHBIX IIOKa3all, YTO CTAJEIUTEUHBIA IEX, SBIAACH
MCTOYHUKOM 3arpsi3HEHHs] aTMOC(Epbl, OKa3bIBAIOT HEraTHBHOE BO3JEHCTBUE
Ha OKPYKaroIyIO cpeny. IIpoananu3upoBan  COCTaB 00pa3yoIuxcs
3arpsI3HUTENIEH.

PaccMOTpeHO BiMsIHME 3arpsi3HAIONIMX BEIIECTB Ha rujapocdepy, armocdepy,
mutocdepy u uenoBeka. BemecTBa, mocrtynatonue B aTMocdepy ¢ BrIOpocamu,
YXYIIAT COCTOSIHUE BO3AYIIHOW CpENbl, BIHAKOT HA COCTOSHHUE IIOYBBI
U TUIpOCQEpPDI, SBISAIOTCS MCTOYHUKAMHM BTOPUYHOTO 3arps3HEHUs, HapylIaroT
HOpMajibHOE (PYHKIIMOHUPOBAHUE PACTEHUU M JKUBBIX OPraHMU3MOB, a TAKXKe

HCTATHUBHO CKa3bIBAIOTCA HA OpraHax AbIXaHWs YCJIOBCKA U HA 3J0POBLE B LICJIOM.

3aKIYEHUE



[To pe3ynmbTaTaM BBITOJIHEHHOW PabOTHI yAalOCh TOCTHYh paHee MOCTABICHHBIX
1eJel, MyTEM BBITIOJTHEHHUS psAJla MPAKTUKO-TEOPETUYECKUX 3a7a4 U MHKEHEPHBIX
pacyeToB.

[IpoBeneHbl HCCJICTOBAHMUS n aHaJIn3 WHKEHEPHO-TEXHUYECKOU u
OpraHu3allMOHHO-YIIPABJICHYECKOMN COCTAaBJISIFOIINX oOecrieucHue oO1en
MokapHOW OE30MacHOCTH B TYHHEJE 3€MJIe- MPUTOTOBUTENIBHOTO ydYacTKa
auTeiHo-popmoBoyHoro mexa Nel0 KOM3.

BrisiBiieHbl HeOpaOOTKM B OpraHu3alluy  IOXKapHOM 0OEe30MacHOCTH U B
TEXHUYECKON 4acTu. [IpoBeneH TIIaTenpHBIA aHAIW3 Pa3BUTHS MOXKapa W J1aHa
OIICHKA BJIMSIHUS MOPaXaromux GakTopoB Ha MPOIIECC IBAKYyAIUH.

Cnenan MOJHBINA pacyeT MapamMeTpoB MPOTHUBOIOXKAPHOW 3alllUThl U3 TYHHEIS, a
TaKK€  OCYIIECTBJIEH  MOA0Op  BEHTWISALIMOHHOTO  OOOpyAOBaHUS s
MOJTHOIICHHOTO M YCTOMYMBOTO (PYHKIIMOHMPOBAHHS CHCTEMbI B IeJoM. B
pe3yibTare mpojedaHHOW  paboThl  JaHa  OINCHKA  BJIMSHUS ~ CHCTEMBI
MPOTUBOMOKAPHOM 3alllMUTHl Ha MPOIECC HBaKyallud M B I1EJIOM MOXKAPHYIO
0e301acHOCTh 0OBEKTA.

CnenyeT OTHEIBHO OTMETUTh, YTO MO OOJIBIIMHCTBY IOKa3aTesield MoKapHas
0€301acHOCTh B TYHHEJIE COOTBETCTBYET HOpMaM, IIpaBUJIaM M peEriiaMeHTaM
npobunsabix HITA, omHako mis JOCTHXKEHHS 0OoJiee KauyeCTBEHHOTO YpPOBHS,
HEOOXOJIMMO BHEJPEHHWE MPUHIUIIMAIBHO HOBBIX CHCTEM, OTBEUAOUIUM
TpeOOBAHUSIM CETOMHSIIHEr0 JHSA. DTOT aClEeKT OCOOCHHO Ba)XKEH B TEX CIydasx,
KOTJIa PeUb UJIET O 1IEHE YEJIOBEUECKOM JKU3HHU.

Pa3paboTanHble M pEKOMEHJIOBaHHbIE B HacTosiulell padoTe Mepbl OKaXyT
3HAYUTEIHHOC BIMSHHEC Ha YJIYUIICHHUE CYIICCTBYIOIIETO IOJOXKEHHUS B 00JIaCTH
MOKApOTYIIEHUSI U BBIBEAYT MPEANPUATHEC HAa MPUHIUIIAAIBHO HOBBIM YpPOBEHBb

obecricueHUS TOKapHOH 0€30IIaCHOCTH.
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