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ITYTH PELLIEHHA T1POB/IEMbI OTXO/0OB
IPH IMOA3EMHOH PA3PABOTKE VI/IEH

I'lprBeaeHsr pe3y/ibTaThl CTaTHYECKOrO HCC/IeA0BaHHA OCHOBHBIX HCTOUYHHKOB YI/IeOTXO-
0B MpH pa3paboTke MecTtopoxaeHHH Bocrournoro [lon6acca. OripeaesneHbl BO3MOX-
Hble TeXHHYeCKHe M TeXHO/IOTMYECKHe PelleHHS [0 CHHXEHHIO B/AHSHHSA TTOA3eMHOH
A06BIYH YI7IA HA OKPYKAIOIIVIO MPHPOAHYVIO Cpey.

KrroueBble crioBa: nonseMHast paspaboTKa YIvIeH, OTXOAbl, MPHPOAHAS cpeaa, SKO/OIHS.

py pa3paboTKe MecTopoKie-

HUHM [1071e3HBIX MCKOIIAeMbIX C
rnocnenyionier  repepaboTkor  MHUHe-
PanbHOTO ChIPbsl IPOVCXOAUT TEXHOTeH-
HOe H3MeHeHHe He TO/bKO [eo/orvue-
CKOW, HO U IPHUPOAHON OKpYzKarollen
cpebl.

B Hacrosiiee BpeMmsi n10OHIBAIOIIMMH
otpacasmMu PP 3acknaavpoBaHO B OT-
Ba/lax M XBOCTOXpaHWIMiax 6onee 58
MIPA T TOPHBIX NOPOA U OTXO/OB Iepe-
PabOoTKU TIONEe3HBIX HCKOTIaeMbIX. Tex-
HOTEHHbIe OTXO/Ibl MECTOPOXKIACHHH, KakK
[IpaBU/IO, coaepxaT Oo7IblIoe Komue-
CTBO 3KO/IOTHUECKU BpPEAHbIX KOMIIO-
HEHTOB, SAB/SIOTCS WMCTOYHUKOM Hera-
TUBHOI'O BO3/ICMCTBHA Ha OKPYXKAIOUIYIO
npupoanyio cpeay (OIIC) v 3a0poBbe
yernoBeka. OOHOM M3 CaMbIX 3KO/IOTHYe-
CK{ OIIAaCHBIX SAB/SETCS Yr71enoObBao-
asg MPOMbII/IGHHOCTb, Ha A0 KOTO-
POM TMPUXOAUTCA [Be TpeTH OTXOIOB.
[onss BpeaHOro BAMWSHUS — YrOIbHOM
MPOMBIIIZIGHHOCTU Ha  OKPYXKAIOINIYIO
cpeay OT COOTBETCTBYIOIIMX IIOKasaTe-
ner no Poccun B 1LieqioM cocTaBaseT:
BbIOPOCHl BpeAHBbIX BelleCTB B aTMO-
chepy — 4 %, cOpoC CTOUHBIX W 3a-
rpssHaomyx Boa — 9—11 %, nnomans
HapylieHHbIX 3eMenb — 9 %, obpasoBa-
HHYe TBepabix otxonoB — 40—45 % [1].

CoBpeMeHHasi yro/ibHasi lllaxTa B Ie-
pyioa TMPAKTUYEeCKU [IO/IHOM MexaHH3a-

LMK OYMCTHBIX M TOATOTOBUTE/IBHBIX
paboT, Korza OCYLIeCTBASACTCH Ba/loBasi
BbleMKa Yro/IbHbIX I[171aCTOB, BbIAaeT Ha
[MOBEPXHOCTh /11 OOOrallleHUsi Tak Ha-
3bIBa@MYIO TOPHYIO Maccy, B KOTOPOM
HapsAay C yrzaeM B 3HAUMTENbHBIX O6be-
Max TPUCYTCTBYIOT Pas/IMuHbie MMOPO/IH,
HeTpPUro/iHble 0 3KOHOMHUECKUM WU
TeXHUYECKUM TIPUYMHAM /7151 HCTO/b30-
BaHHA B HAPOAHOM XO3SNCTBe.

HakorizieHHoOe KO/MUeCTBO MPOMBIII-
MIEHHBIX OTXO/OB TIOCTOSHHO BO3pacTa-
et. ['lo maHHbIM ["OCKOM3KOMOTHH, B TO-
crenHee BpeMs Ha Tepputopuu Poctos-
CKOM obractu exeroaHo obpasyercs
7—S8 MIH T TBepabIX OTXOZOB, U3 KOTO-
poix cBbiie 50 % npuxoauTcs Ha A0/
Yrae106bIBAIOIIMX TTPEATTPHUATHH.

B cootBetctBuM ¢ KoHuernuuet pas-
BUTHS YrO/IbHOM MPOMBIIZIEHHOCTH Poc-
cM B 00MacTd MOCTPOEHbI U CAaHbl B
3KCI/IyaTalldio HOBble  COBpPEMeHHbIe
maxthlt — «OrTabpbcKaA-lOxHasgs» U
oborarutensHas ¢abprka (OP), «O6y-
xoBckasg-1» u OP, dllepnorckras-Hak-
[TOHHas, «KannHoBcKkasg-BocTouHas»,
«KanamoBckas-3aragHas», Hadama pa-
6oty maxTta «CaarkuHckas-BocTouHasy.

Poct 06beMoB A0GbIUM Yras TO3BO-
asieT YBepeHHO IMPOrHO3WPOBaTh YBe/IH-
YyeHHe KO/MMYeCTBa YI7/IeNPOMbIII/IeHHBIX
OTXOIOB Y B Ja/ibHelilieM, ecii He Oy-
OYT TIPUHATBl MEpbl K CHHXKEHUIO HX
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obpas3oBaHUs B Mpoliecce pa3paboTKu
MeCTOPOXKACHUN U TMocAeayIole Maa-
HOMepPHOM KOMII/IGKCHOM YTU/IM3allMU B
IIMPOKUX Macilitabax. B cBs3u ¢ uzno-
JKeHHBIMU BU/IHO, UTO paclpeaeneHue
MOPO/HBIX OTBA/IOB MO HUCTOYHHKAM HX
dopMUpoBaHUs TI03BO/SAET OIlpesae-
MWTh HAMpaB/EHWs 1 TeXHO/IOTMUecKre
MIPUHLIUIBI CHUXKEHUS TMOPOoaA006paso-
BaHHA KaK B TIpollecce paspaboTKu
Yro/bHBIX TI/IAaCTOB, TaK M B Ipoliecce
oboraleHus Yrien.

[lpy 6ombumx ob6beMax HaKOIV/IeH-
HBIX B YI7IeZIoObIBaoLIeN OTPacAl OTXO-
[IOB UX HCIONb30BaHHE B KayeCTBe TO-
BapHOM MNPOAYKLIMK COCTAB/SET /IWIlb
3 %, v 5,6 % roaosoro Beixona. Pac-
XO/Ibl TIPEANPUATHN OTPAC/H Ha TpPaHC-
MOPTUPOBKY M CK/IaANPOBaHKe TBePbIX
OTXOZIOB M I/IaTeXH 3a UX pasMellleHHe
u 3arpsasHenve OI'lC BpeaHsiMU BbIGPO-
caMM U cOpocaMu rasoB M BOA OT Tep-
PHKOHOB M OTBa/IOB COCTaBasAioT 15 %
OT cebecToUMOCTU TpoayKiy. Boapac-
TaHHe OObeMOB YI7IeOTXOAOB HOCHUT YC-
TOMUMBBIM XapaKTep, a POCT TeMIIOB HX
WCTONb30BaHMA B KaudeCTBe TOBapHOM
MPOAYKLIMK BechbMa He3HauWTesIeH, UTo
He TI03BO/ISIeT TPOrHO3UPOBATh CHUKE-
HMe HeraTMBHOIO B/WSIHUS TOPOAOOT-
Ba/IOB Ha MPUPOAHYIO cpeay Yraeaobsl-
BAIOILMX PErvOHOB.

OrpaHnyeHHass 06/1acTb IpPUMeHe-
HHUf YI7IGOTXO/IOB KaK Y Hac B CTpaHe,
Tak U 3a PyOeRKOM CTaBHT 3adady pas-
PabOTKK U OpraHU3alMK paLMOHa/Ib-
HbIX 0e30TXOAHBIX U MaZloOTXOAHBIX
TEeXHO/IOTHI TOA3eMHOM  Yr/1e100bIUH.
[lon GesoTXomHOM TeXHO/MOTHeN Ioad-
pasyMeBaeTcs TaKoil Crocob Ipous-
BO/ZICTBa IMPOAYKLINY, MTPY KOTOPOM [1I0-
Oble BosaerictBus Ha OIIC He Hapy-
IAOT ee HOPMAaIbHOTO (PYHKLIMOHUPO-
BaHUA. ManoOTXOAHBIMU  CUMTAIOTCH
MPOU3BO/CTBA, BO3/ACKUCTBUE KOTOPBIX
Ha OIIC He mnpeBbilIaeT YpoBHS, 10-
MMYCTUMOTO CaHUTAPHO-TUTMEHNYECKHMU
HOPMaMH, a YyacTb ChIpbsl, Nepexoasiias
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B OTXObl, HaIpapB/feTCcsl Ha /IUTellb-
HOe XpaHeHHe Wi 3axopoHeHue. [Ipu
[0/I3eMHOM pa3paboTKe YronbHBIX Me-
CTOPOXKICHUM Ha COBPEMeHHOM 3Tare
Pa3BUTUS 3KOHOMHKMU H3-3a OOBEKTUB-
HBIX TeXHUYECKHMX M TeXHOOTHYeCKHUX
MPUUMH  OpPraHU30BaTh 6e30TXonHOoe
MPOU3BOACTBO HeBO3MOXKHO. [loaTomy
MpY MOA3eMHOM Yraeaobblun HeoOXo-
AVMO CTPEMMThCS K pa3paboTKe U BHe-
apeHUio 3@EeKTUBHBIX HOBBIX U CO-
BEpPIIEeHCTBOBAHUIO CYIIECTBYIONINX Ma-
MTOOTXO/IHBIX TeXHO/IOTHH.

[lo HacTosIIero BpeMeHu Y4eHbIMH 1
MMPOMBIIIZIGHHOCTBIO He CcO3daHa pearib-
Has KOHLICMIMA OpraHusalvi MasooT-
XOHBIX TEeXHO/IOTMHA [IOI3eMHOM Yr7ie-
Jatele) SEIZH

B ocHoOBHOM paccMaTpHBa/iMCh BO-
IIPOChI CHMKEHUS BAMSHHSA Ha IPUPOI-
HYIO cpeay yxe CcPOPMUPOBABIIMXCS
OTBA/IOB YI7IeOTXOA0B, HO He M3bICKaHUsA
CIIOCOOOB M CPeACTB CHUXKeHUs oObe-
MOB HX 0OOpa3oBaHus, T.e. uaeT Gopbba
CO CieICTBUeM, a He C TIPUUUHOM.

[TpyHLMIIBL  OpraHu3allid  MasiooT-
XOAHBIX TIPOM3BOACTB B Yr71ea00bIBalo-
mer oTpacau IPeacTaBasAloT  coboM
CMOXHYIO, KOMITIEKCHYIO, MHOTOYPOB-
HeBYIO 3a7auyy, pelleHueM KOTOPOH fB-
nasercs  pa3paboTKa  [IPUHLIMITHAIBHO
HOBBIX [IPOLIECCOB, MCK/IOUAIOMINX W/IH
CYIIECTBEHHO CHMKAIOIIMX 0OpasoBaHue
OTXOOB U, KaK C/eCTBUe, OTpULIaTe/lb-
Hoe Bo3zaerictBre Ha OI'C.

[lns ueneHanpaBaeHHOM paspabOTKU
HOBBIX TEXHO/IOTMYeCKHX pelleHHH I10
CHMXKEHHIO KOMMUeCTBa YI/IeOTXO/IOB
Heob6XOoAUMO OIpeaenvTb WCTOUYHHKU U
06beMbl TIOCTYI/IeHUs] TIOPOAbl B TPO-
Lilecce yr/eqoObluM, T.e. KaueCTBeHHbIe
3aBUCHMOCTU  (POPMHPOBaHHA T'OPHOM
Maccel. Ha miaxtax Bocrtounoro [lou-
Gacca B TeUeHHe AMWTe/bHOTO Tepuoaa
OblMM TIPOBeeHbl UCCAeAOBaHUs 3071b-
HOCTH TOPHOM Macchl. 30/IBHOCTb A0ObI-
BaeMOro TOIVIVMBa IO OTAe/IbHBIM ITpe/-
npustusaM u3Mensiercss ot 10 mo 43 %,



Tabmua 1

Kosgchuunenr pemonra Boipabotok (k,) sa 2004 r.

Bua pa6oTsbl O61bem paboThl Bcero
Ha rayounax, m Kpenaenue
200- | 400- | 600- | 800- | cBbIIe | MeTa/IMYECKOW | aHKEepHOE
400 | 600 | 800 | 1000 | 1000 apKoit
[1poBenenve, M 1116 | 5146 | 3884 | 2259 | 5776 12401 5680 18181
[eperperiervie, m | 905 | 1404 | 2648 | 3431 | 2012 9786 235 10420
k% 81,1 | 27,7 | 68,2 |151,9| 34,8 78,3 4.0 57,3

cocrarnseT B cpeadeM 35,4 %. Ynenwb-
HBIM BBIXO/l TIOPOAbI M3MEHSIeTCS B -
pokoM aunanasoHe — oT 40 1o 620 T Ha
1000 T no6wiBaeMoro yras.

YcTaHOBMEHO, UTO OCHOBHBIMH KIC-
TOYHMKAMH TIOCTYI/ICHUS] TIOPOABI U,
crieqioBaTe/IbHO, HAKOI/ICHUS YI7Ie0TXO-
[IOB TIPU TI03eMHOM yraenobblue sB/s-
I0TCA  CreAyiollie  TeXHO/IOTHMUecKHe
rpoliecch [2]:

® [poOBe/IeHUe KaluTaZbHbIX W [10/-
TOTOBUTE/IBHBIX  BBIPAOOTOK  CIVIOUIHBIM
3ab0eM, 6e3 pasaeseHrs Ha YrolbHOW U
MOPOAHOM 3ab0H;

® Ba/oOBasl BbIeMKa [O/IE3HOrO MCKO-
MaeMoro Mpy BeJeHWH OUMCTHBIX paboT
MpyU  Ha/MUMM  TOPOAHBIX IPOC/IOEB,
3HAUMUTE/IBHOTO Ko/mMyectBa M obGbeMa
BBIBA/IOB [MOPO/ KPOB/H, a TaKkKe MpH-
ceukrd GOKOBBIX TMOPO/ M3-3a MpHUMeHe-
HUS MeXaHU3UPOBAHHBIX KOMIIICKCOB
HEeCOOTBETCTBYIOIIEro TUMIOpasMepa;

® DeMOHT MOATOTOBHUTENBbHBIX W Ka-
[TUTA/IbHBIX BbIPAOOTOK.

O6beMbl MOpOAbI, MOCTYIAIONIeH OT
MpoBe/IeHHs TIOATOTOBUTE/ILHBIX  BBIpa-
OOTOK, onpenensoTcs Ko3hHULIMEHTOM
MOAPBIBKM M MepebopoM I/IoNaau ce-
YeHUs BBIPAOOTKHM [0 CPaBHEHUIO C
npoektHbiM. Ha maxtax OAO «'ykos-
yrozi»  OTpabaThiBAlOTC B  OCHOBHOM
MO/IOTHE T/IaCThl aHTpalMTa ¢ pabouert
MomHocteio 0,9—1,6 M. [na Takow
MOIIHOCTH I1/1aCTOB KO3((ULIMeHT MO-
PBIBKU TIOPO/ B MMOATOTOBUTE/TBHBIX BhI-
paboTkax OyaeT M3MeHSAThca OT 76 10
49 %. Beixoa nmopoas! Tpu MpoBeaeHNnH
MOATOTOBUTE/bHBIX BbIPAOOTOK COCTaB-

ngetr 64—69 1 Ha 1000 T K106BIUM, UTO
MOATBEPKAACTCA AaHHBIMM  MapKIleH-
[IePCKUX 3aMepOB.

Tak kKak nHOpMaLMs O KOIUYecT-
Be PEMOHTOB 3a BeChb CPOK IpoBe/e-
HUS U 3KCI/IyaTalyy BHIPAaOOTOK Ha
IaxTaX OTCYTCTBYET, TO OOGbeMbl IIO-
POIBI, MOCTYIAIIEH OT UX MepeKperl-
feHUsi ¥ PEeMOHTa, OMpeaensivch B
COOTBETCTBHMH C PacyeTHbIM KO3(pu-
uveHtoM ky. Metomnuecku Koadppu-
LIMeHT K, npeacraBasn coGoi OTHoIle-
HUe [AIWHBI [IepeKperZieHHbIX YUacTKOB
BBIPaBOTOK 3a TroA K [/IMHE BHOBb
[POBEe/IeHHBIX 3a TOT Ke [IePUOLI.
AHanuaupys Bennunny Ky (taba. 1) no
KOHKPETHBIM IIaxTaM, oOTpadaThiBalo-
MM T[I/IaCTHl T10 CTO/IOOBOM CHCTEeMe
PaspaboTKY, MOXKHO 3aK/IIO4YUTh, YTO
Hauborble Ko3(p(PULIMEHThl Y IIaxT,
BeaYUINX TOpHble paboThl Ha 6OBIINX
(cBoiie 1000 M) ray6GrHax:

«AnmasHas» (77,2 %0. npu crnzom-
HOM cHucTeMe pa3paboTku (maxTa «3a-
naadas») k, MMeeT MakcHMMa/bHOe 3Ha-
yenre — 89,1 %. Kpome Toro, obbe-
MBI TTepeKperieHuUs: MOArOTOBHUTE/IbHBIX
BLIDAOOTOK 3aBUCAT OT THUIIA IIPUMe-
HAeMOro KpervieHusa. [Ipy aHKepHOM
KpervieHWM 3HaueHue K, CyllecTBeHHO
HIXKe, YeM IpY KpervieHuH MeTa/lvde-
ckuMr apkamu. OnHAaKO cTaTHCTHYe-
CKMHM MaTtepua/l 110 BAUSHUIO THIA Kpe-
rerl Ha YCTOMYMBOCTb BBHIPAOOTOK Or-
paHuueH, Y Hcc1en0BaH e HeoOX0aMMOo
IIPOAO/KUTb.

Brixon mopoabl OT IepekperieHus
[EHUCTBYIOUINX IIPOTHAXKEHHBIM BbIpabo-
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TOK, OIlpedesieHHbI ¢ yuyeToM k; B 3a-
BUCUMOCTU OT TI/1IYOUHBI pPa3pabOoTKH,
n3MeHsiercs B rnpeaenax 29 000—
32 000 T Ha 1 000 M mpoBeneHus Ho-
BbIX BhIpaboTok, wim 36,5—40,0 T Ha
1 000 no6bIuM.

Tarum o6pasoM, cyMMapHbIii 06beM
[MOCTYI/ICHUsI TIOPObl OT [IPOBeACHHs
FOPHBIX BBLIPAOOTOK U HX IOC/Ieayio-
IIero BO BpeMsl 3KCI/IyaTalli PeMOHTa
gorebrercs B mnpeaenax 100—110 T
Ha 1 000 T no6bun. O6paboTka cTaTh-
CTMUECKUX [aHHBIX METOIOM Koppers-
LIMOHHOTO aHa/M3a T103BO/IN/Ia YCTaHO-
BUTb TIPOTHOCTUYECKUE 3aBUCUMOCTH
vi3MeHeHHsl KoappHlieHTa peMOHTa Ky
1 06beMOB BbIXOJa TOPOAbl MPH MPO-
Be[eHUM U TIOAACPXAHUU BbIPabOTOK
OT HEKOTOPbIX TOPHOTEXHUUECKUX (PaK-
TopoB: k; = (0,2 + 0,056H)100 %;
>Vn= V21,2 + 0,0056 H), T, rae V;°
— o00ObeM IOPObI, IIO/YYaeMbIll OT
[pOBeAeHHs MOArOTOBHUTE/IbHBIX BhIpa-
6otok, T; H — raybuHa BemeHusi rop-
HbIX paboT. KoppensioHHoe oTHOIIe-
aus — 0,88.

BMmecte ¢ Tem, Kak cneayer u3 oc-
HOBHbBIX TEXHHKO-5KOHOMHUECKUX ITOKa-
3aTenert pabothl maxt OAO «'ykos-
Yronb», 30/7bHOCTb TOPHOM MacChl B
cpenteM coctapaseT 32,9 %, vnu 329 T
Ha 1 000 T mobbuu. [Npu mddepen-
LIMPOBAaHUN HCTOYHUKOB IOCTYII/ICHUS
[OPOAbl C Y4eToM eé OObeMOB OT Ipo-
Be/leHsl U TepeKperi/ieHUsi FOPHBIX BhI-
PabOTOK YCTAaHOB/ICHO, YTO U3 [OArOTO-
BUTE/IbHBIX BbIpabOTOK rioctyraer 30—
35 %, a 65—70 % npuBHOCUTCH B rOp-
HYIO MacCy M3 OYMCTHBIX 3aboeB. [lo-
3TOMY MCC/IeIOBaHye TPHUUMH U ObObe-
MOB (hOPMHUPOBAHUA TIOPOALI B /IaBaX
Ha Be/MUMHY Yr/IeOTXOAOB U TEXHHKO-
9KOHOMMYECKHMX TIOKa3aTe/led MIaxT, a
TakXke U3bICKaHWEe BO3MOXKHbBIX IyTeH
CHWKEHHUs TIOCTYIVICHUS TOPOo/ALl B TOp-
HYIO MacCy M3 OUMCTHBIX 3a60eB AB/seT-
Cd OAHOW UMX BaKHEMIIUX 3aJay MHHU-
MM3ALIMK B/IMSHUSA TOPHOTO MPOU3BO-
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ctBa Ha OI'IC ¥ moBblllIeHHs] ero peHTa-
Ge/bHOCTH.

Habmoaenuvs npy BeaeHWM OUYMCTHBIX
paboT B 1aBaxX C pas/IMUHON HarpysKoH U
B PasHOOOPasHBIX T'OPHO-TEO/IOrMUYECKUX
YC/IOBUAX TIOKa3a/lk, UTO OCHOBHBIMU
npyuvHaMy, POPMUPYIOIIMMU 30/TbHOCTD
TOPHOM MacChl, SAB/ISIOTCS:

® POCT BBIBA/IOOOPA3OBAHUA TOPOI
KPOB/TH KaK Pe3y/bTaT 3aMe//IeHHsl CKO-
POCTH TMOABUTaHMA OUKCTHOrO 3ab0s Mo
TeXHUKEe W TOPHOTEeXHWUECKUM [PHUH-
HaM;

® MlepeceyeHrss OUYMCTHBIM 3aboeM
MeNKOaMITIUTYAHBIX TeO/TOTMYeCKHX Ha-
PYLLIeHWH;

¢ HecoO/MmoAeHHe TeXHO/TOTMYECKOro
racriopTa BefeHHs OYKCTHBIX pPaboT M
[IpYIMEHEHUEe MeXaHU3UPOBAHHBIX KOM-
[I/IGKCOB, He COOTBETCTBYIOIIMX T[OPHO-
re0/IOrMUYeCKUM YCIOBHSAM;

® yBe/IMyeHre TMyOrHBI pa3paboTKH
MeCTOPOXKAEHWM U, KaK CreACTBUe,
BO3pacTaHHe Be/WMYWHBI TOPHOrO AaB-
NTeHUs;

® Ha/IMuMe MACCHUBHBIX TMPOCIOHMKOB
rnopoasl B I/acTaX CAOXKHOTO CTpoe-
HUS M BBICOKas MaTepUHCKas 30/b-
HOCTb YI7IeH.

HccnenoBanve BAWSHUA CKOPOCTH
MOBMIaHUsl OUMCTHBIX 3a60eB Ha OOb-
eMbl TIOCTYII/IeHUsS TIOPO/Ibl B /1IaBY B pe-
3y/bTaTe BbIBA/I0OOPa30BaHUs IPOBO-
AWMACh BOCBMM MIAXTHBIX TOMAX B 22
naBax. Habmonenus 1oKasany, 4To
MeXAYy CKOPOCTbIO OTPabOTKH BbleMOu-
HOro cTor6a U o6beMaMM BhIBa/1oobpa-
30BaHHs CYIIeCTBYeT KOppenslroHHas
3aBUCHUMOCTb, KOTOpas MOXeT OhITb
[pescTaB/ieHa He B Buae yHRLMU: U
= 1050 + v,I(O,OOOSexp(v,,/l0-1))’1 ,
rae V, _ obbeM BBHIBaZ100OPa3OBaHUs,
T/MecC; v,; _ CKOPOCTb TOABUrAHVSA /IABHI,
M/Mec. KoadpduiimeHT Koppensiimm —
0,91.

['padpuk pYHKLIMM, MTOCTPOEHHBIM Ha
Gasze 0OpPabOTKU CTATHCTUUYECKOrO Ma-
Tepyasna, MpeacTaB/ieH Ha puc. 1.
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50—60% (c 6 mo 9 ThiC.
T/Mec). MccnenoBanue 3aBu-
CUMOCTH OOBEMOB BLIBAZIO-
obpa3oBaHus OT T1YOHHbBI
Be/IeHUs OYMCTHBIX pPaboT
MOKa3blBaeT, UTO 3Ta Belu-
YyyHa CYIIeCTBEHHO H3MeHs-
eTcs C POCTOM Iy6UHBI (pHcC.
2). Tlpu onpenenenyy 3aKo-
HOMEPHOCTH M3MeHenus V
AQHA/IM3UPOBA/IMCh  [AHHBIC
Mo IaxTaM, OTpabaTbiBaio-
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12 Ve, Tbic. TiMec
Puc. 1. 3aBHCHMOCTb Be/THYHHbI BbIBa/l00Opa3oBaHHA
nopoasl B /1IaBaX OT CKOPOCTH ee NOoABHIraHHUs

IIMM TI71aCThl Ha Pas3IMyHbIX
rny6uHax — ot 400 M (max-
Ta «PocroBckas») 1o 1 100 m
(waxta mM. 50-netusa Oxra6-
ps).
[pyrve  3HaUMTE/TbHBIM
VICTOYHHKOM TOBBIIICHUS
30/IbHOCTM TOPHOM MaccChl
ABMSETCA Ba/loBas BbleMKa
YrO/IbHBIX II/IaCTOB C/IOXKHO-
ro crpoenusi. B coorBerct-
BUM C  MCC/IeOBaHUAMU
MTPOU3BOANUTE/ILHOCTH Yro/Ib-
HbIX II/IaCTOB IO YMCTBIM
Yro/ibHBIM TTayKaM I10 CpaB-
HEHHUIO C MX BBIHUMaeMOM
MOIIHOCThBIO, TPOBeeHHBIMU
Ka BOCBMM IIAXTHBIX TO/AX
OAO d'yroByronw», ycTa-
HOB/ICHHO, UTO IPOU3BOAU-
TeNbHOCTb TO/IBKO YrO/IbHBIX
naudek Ha 2 % MeHblie. 310
CBUIETENbCTBYET O TOM, UTO

800 900

Puc. 2. 3aBHcHMOCTh 06beMa BbIBa/lOB nopoasl B /1a-

Bax OT ITTYOHHBI FOPHBIX paboT

W3 rpaduka cneayer, uto yBenmvue-
HHMe TeMIIOB OTpPabOTKH BbIEMOUYHBIX
cton6oB ¢ 50 no 80 M/Mec cHMKaeT
0ObeMBl BhIBA/IOOOPA30BaHKs B /laBax B
2,5—3,5 paza (c 5—7 o 0,5—1,8tbic
M/Mec), a cHuxenve 1o 30 M/Mec yBe-
NMYMBaeT 06beMbl BBIBA/IOB TMOPOALI Ha

1000 H.m

NPUGIU3NUTE/IbHO UYeTBepTast
YacTb Mopoasl B obbeme
TOPHOM Macchl TONYYaeTcs
HernocpeACTBeHHO B  IIPo-
Llecce OTAeNeHusl Yris oT
MaCCHBa.

YuurbiBass 06beMbl MOCTYIVICHUS T10-
poabl (VIOCT) M3 PasiMUHBIX HMCTOYHM-
KOB, a TakKXe COOTHOIIeHHe O6beMOB
NO6BIUM U3 OUMCTHBIX M TOATOTOBUTE/Ib
HBIX 3a60€eB, MOXHO KOHKPETH3HUPOBAaTb
Be/IMUWHY 3arpsAsHeHus Yr7ieil B MpoLec-
ce rmoza3eMHoM a06buM. [laHHBIE pac-
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Tabnuiia 2
Pacnpeaenenue 3arpsasHenus yraen B pacdyete Ha 1000 T ropHoii Macchl

HcTouHHKH NOCTYN/ICeHHA NMOPOoabI Vioer
T %
[TpoBeneHue MOArOTOBHUTEMBHBIX BHIPAOOTOK 64...69 19...21
PeMOHT noAroToBUTe/IBHBIX BHIPABOTOK 36...40 11...12
BarioBasi BleMKa I171aCTOB C/I0KHOTO CTPOEHUS 81...86 25...26
BeiBannoo6pazoBaHye Mopoa KPoB/Iu B 1aBax 127...141 39...43
[Mpourie McTOUHUKM 5.7 1..2
Bcero B cpearem 329 100

OG0pa3zoBaHHie YITIEOTXOO0B

h 4

r

r

r

r

OumcTHEBIE Hpoxomectare i Oboramenme PeMmoHT ropHeIx ITaxTHEIe BOORI
paboTe! Rl TATEHBLE TOpHOI Maccel EBIpaboToK 1 atmochepa
paboTe!
¥ r r y y
[Ipimaenerme TIpimieHeHHS ITprmenerne cno- | |IIpuMeneHne mpu PazpaboTra Tex-
CeleKTHEHOI TEXHOJIOT M & CEITX coboe oboramenna| |peMoHTe OOI- HOJIOTIEL, criocobCT-
[EEIELEH HOIe3HEIX CHEM H YTNeil HCKEFOHNAR- | [TOTOBHTENEHEIX H EVEOIITHN XHMHEO-
HCEOTaeMEIX TeXHHY e CKITX N OTPHIATEE- KalHTANEHEIX GHoIOTH eCKOH
v CpEnCTE HOE EOZICHCTEHE TOPHEIX BEIPAG0TOK OYHCTKE INaXTHEIX
TIpinenenne TIpOE eI SHIA Ha OTIC. ITocTpoe-| |COBpPeMEHHEIX TEX- BOI, a TAKCKEe
MeXaHHzHpORAH- TOpHEIX HIE 3aMEHYTEX HIMECKIX CPeOCTE. | | VTHJDIZAMT IITTE-
HEIX Kpemeii mo- BEIPABOTOK, CHCTeM o0opoT- HCEIIFO™S a}OLEuDL G0OE H 0CagKoE
T — ofecnedyHE atoInTE | | [Horo Bomo- UpeIMepHEIR
meit cIoco6HOCTH X ONITHM ANBHOE CHAOHEHIA EEITYCE NOPOOEL B
CcedeHne MecTax peMoHTa
¥ ¥ r
Corpamenne TIpmenerme CosnanHe mogzem-
oOBEMOE mpoxon- PAMHOHAIE HEIX HEIX }TJ‘IEOGOI’ aTH-
HeckH® paboT H THIIOE KpPETIeiL TENEHBE KOMILIER-
ELIXOIA MOPOIEl HA 00 eCIeHE aFIINT COE C OCTABJCHHEM
eIMHILTY TUIOIIAIH BEICOKYEY MopoOE E IIAXTe
Zanacoe 3a CUeT YCTOHMHEOCTE H T7151 BEIKTIATEH
VE CII CHIA [IITHHED HANEHHOCTE GVTOBEIX IOJIOC
OYHCTHOTO 2ab0a TOpHOH BEIpaOOTHH I COXPaHEHHA
OpPH MHHIM ATTBHO MOOroTOENTELHEIX
M0 TEeXHHHEeCEKHM EEIDAOOTOK
tbaxTopam
CEeteHITY

Puc. 3. Cxema o6pa3oBaHHA Yr1e0TX0A0B MPH MOA3€MHOHN pa3paboTke yriae

npeeneHus 3arpA3HeHus MO HCTOUHM-

KaM IpecTaB/eHsl B Taba. 2.
Hccnenosanusi, TMpoBeneHHble Ha

maxTtax OAQO «'yKOBYrozb», MO3BOMWIN
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YCTaHOBHTb OCHOBHbIE HMCTOYHHKU U UX
[0neBoe yyactye B (pOPMHPOBaHHM Yr-
71eOTXO/I0B,  OIpene/MTb  BO3MOXKHbIe
TexXHUUYeCKHe U TeXHO/IorMUecKue pelle-



HUS TI0 CHMKEHMIO B/WSHUS TOA3eMHOM
yraeao6bsun Ha OT'IC u yayuieHuio Ka-
yectBa yrziert. OCHOBHBIMU HCTOUHMKA-
MU 3arpsA3HeHys Yraed ropoaoit B COoT-
BETCTBUM C MX KO/IMUYECTBEHHOH 071ei
SIB/ISIIOTCH:

® Bas/ioBasi BbleMKa IMO/IC3HOTO MCKO-
raeMoro IMpH OYKCTHBIX paboTax;

® MpoBeZieHUe MOATOTOBUTENbHBIX H
KaliTa/lbHbIX TOPHBIX BHIPABGOTOK Y3KUM
XO/IOM, CIVIONHBIM 3aboeM, Ge3 paszse-
[IeHWs1 Ha Yro/IbHYIO U [IOPOAHYIO YacTh;

® [IpHMMEHeHKe OYMCTHBIX MeXaHWU3U-
POBaHHBIX KOMII/IGKCOB, He COOTBETCT-
BYIOIIMX TOPHO-TEO/IOTUYECKUM  YCrIO-
BUSIM;

® CoKpallleHue OObeMOB Mo/IepXa-
HHSl BbIEMOUHBIX LITPEKOB IPU MTOMOIIU
MMOPOAHBIX GYTOBBIX IMO/IOC M3-3a OTCYT-
CTBUSl HaZeKHbIX OTEUECTBEHHBIX IMOPO-
[I03aK/IaI0YHBIX KOMII/ICKCOB;

* [prMeHeHre HepaLMOHA/bHBIX
CUCTeM TIOITOTOBKK 3arlacoOB K OYMCT-
HOM BbIEMKE;

® LICIIO/Ib30BaHKE Kperer MOoArOTOBH-
Te/bHBIX BbIEMOUHBIX BRIPAOOTOK Ge3 yue-
Ta CYLIECTBYIONIGH TOPHOTEXHOIOTHYe-
CKOM OOCTaHOBKM U, KaK C/Ie/CTBUe,
6orbllivie 06beMbl PeMOHTHBIX PaboT;

® OTCYTCTBHE OA3eMHbIX YCTAHOBOK,
TMO3BO/IAIONINX [TPOU3BOANTL TIePBUYHOE

yacThyHoe oboralieHye Yris ¢ COCTaB-
fleHWeM TOPOobl B IIaxTe A/ HUCIO/Ib30-
BaHUA B KauyeCTBe 3aK/1aZI0YHOTO Mare-
pHana.

[lns  CHUXEHMS  OTpPHLIATE/IbHOTO
BO3/ICUCTBUSA TIO/I38MHBIX TOPHBIX pa-
6ot Ha OIIC u obecrnieyeHuss MazoOT-
XOAHOM TEXHO/IOTUM YrieaoObluu B
COOTBETCTBUM C T[IPOBEACHHBIMH MC-
C/IeIOBaHUsIMM MPe//TOXKEHbl U CUCTe-
MaTU3MPOBaHbl TpeboBaHUs MO CO-
BEPIIEHCTBOBAHHIO COBPEMEHHBIX CIIO-
COBOB U CpeaCTB BeleHUs] OUHCTHBIX U
MMOATOTOBUTE/NbHBIX paboT. Ha rnepsom
aTale pelleHrsi 3TOM MpoG/eMbl orpe-
flenieHbl Te MPUHIMIHA/IBHBIE TeXHO/O-
rMyeckKye HallpaB/lIeHUsl pearr3aluu
[IPOLIECCOB  Yr1eA00bIYM, MPH  BBINO-
HEHUM KOTOPBIX 6e3 CYIIeCTBeHHbIX 3a-
TpaT W CHUXKeHHs TpeboBaHuii 6e30-
[IACHOCTHM MOXKHO TIIO/YUNUTh 3HAUM-
Te/lbHOe COKpallleHre 06beMOB BhIXO/1a
YI7Ie0TXOA0B. | exXHOMorn4eckue Ha-
[paB/AeHUS [10 CHHXKEHUIO OObeMOB
Bbixoga mnopoabl U 3arpsisHenus OIIC
MpU NIOA3eMHOM pa3paboTKe YrobHbIX
niactoB (puc. 3) peanuCTUUHbI Kak T10
BO3MOXKHOCTU HX BBINIO/IHEHHS B Kpart-
KOCPOUHOM TepClieKTUBe, Tak M II0
3 DEKTUBHOCTH  AOCTUIAaeMOro  pe-
3y/bTara.
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