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COBEPLHIEHCTBOBAHHE TEXHO/IOI'HH PASBPABOTKH
C/1I02KHBbIX PYIHBIX MECTOPOXK/AEHHH

PaCCMOTpeHbI ABe TeXHO/IOTH4eCKHe CXeMbl pa3p660TKH CHCTEMOHM MOA3TaXHbBIX urrpe-
KOB, IIOATBEPXX/AeHHbIX TlaTeHTaMH Ha 1/1306[3€T8HHH, TTO3BO/IAOIIIHE YMEHBIIUTDb TTOTepPH
24 pa3y60)KI/IBaHI/]€, 3HAYHUTE/IBHO CHH3UTb OOBEeMbI IIPOBeAIeHHA I1OATrOTOBHTE/TIbHO-

Hape3HbIX BbIPaOOTOK.

Krrouesbre croBa: PYAHbIe MeCTOPOXXAeHHs, IOASTaXXHble IITPEeKH, IoArOTOBHTE/IbHO-

Hape3Hble BbI, pa6OTK1/1 f

T eHeHLIMS K Tepexomy OT pas-
paboTKK 6oraThlx 3aracoB K
Gornee GedHbIM MMPU HeEIMPEeMEHHOM YBe-
MUYEeHWH TMPOW3BOACTBEHHOM MOIIHOCTH
TFOPHOAOOKIBAIOIIMX  TIPEANPUATUN  SIB/IS-
eTcs MpeBasMpyoleil Bo BceM Mupe. K
He TO/IBKO K3-3a MCTOIIeHHsA 3ariacoB 00-
raTthix T1O7Ie3HBIX MCKOMAaeMbIX, HO U /s
CHMKEHHUsl YaeNbHBIX 3aTpaT Ha A00bMY.
Tak 6b1/10 Ha MOMMMETA/ITMYECKHUX PYIHH-
Kax AsnTas, rae B CBOe BpeMsi OTKa3alIvCh
OT Ce/leKTMBHOM BBIeMKH Hauboriee Gora-
TBIX YJaCTKOB MECTOPOXKACHUN W BOB/ICK-
MU B 3KCIVIYaTalMIO 3HAUMTE/bHO Goree
GenHble 3arachl CHCTeMaMM 3TakKHOTO U
IOASTAXKHOIO OOPYLICHHS] M TOASTAXKHBIX
IITPEeKOB, UTO TIO3BOMW/IO B HECKO/IBKO
pa3 yBe/MUHTb TPOM3BOACTBEHHYIO MOIL-
HOCTb PYAHWKOB. [losTomy, oaHuM U3
BaKHEMIIMX HallpaB/IeHHH TeXHUYeCKOro
rporpecca Ansi TOBbILEHUs 3¢deKTHB-
HOCTU PpaboThl PYAHHMKOB B COBPEMEHHBIX
SKOHOMHUYECKMX YC/IOBUSIX C/eyeT CUu-
TaTb YBe/MUeHHe (410 OIMTHMa/IbHBIX pas-
MepOB) MPOU3BOCTBEHHOM  MOIIHOCTH
TOPHOAOOBIBAIOIIMX TTPEATIPUSTUI, a CO-
BEpIICHCTBOBAHUE TEeXHO/IOTMH T[OPHBIX
paboT OCYIIEeCTBAATh /11 AOCTHIKEHUS
3TOW IVIaBHOW Le/ld IyTeM TIOBbILIeHNs
HMHTEHCHBHOCTH  TOATOTOBUTE/IBHBIX U
OurCTHBIX paboT. He orpuias BamHOCTH
TMOBBIIIEHYS KayecTBa A0OhIBaeMOM pya-
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HOM MacChl OCOOEHHO BarkKHO COBepIleH-
CTBOBaThb TEXHO/IOTUIO B 3TMX Harlpas/ie-
HUSIX M Ha TeX PYAHUKAX, KOTOphie B I10-
crieflHUe TOMbl PE3KO YMEeHBIIWN A0ObUY
M3-3a Tepexosia Ha IKCIVyaTalMio 6oriee
GoraThlx KOHTYPOB MECTOPOXKACHMM W/IN
MPUMEHWTH 6oree TPYAOeMKYIO TeXHO/IO-
MO A0OBIUH.

B ycnoBusix BHOBb CTPOSIIIMXCS /M
PEKOHCTPYUPYEMBIX PYAHMKOB [IpPUMeHe-
HUe TEeXHO/IOTMUYECKUX CXeM, TMopsiaKa OT-
PaboTKK U MOArOTOBKK-HAPE3KK 3arlacos,
00eCIeurBaloIMX YMeHbIlleHHe OOheMOB
MOArOTOBUTE/TbHO-HAPEe3HbIX paboT U Bpe-
MEHU MX BBITIO/IHEHUs, OOECIieunT COKpa-
IlIeHUe CPOKOB CTPOMTE/ILCTBA, @, 3HAUMT,
M YMeHbIIeHHe CPOKOB OKYIaeMOCTH Ka-
[MUTA/IOB/IOKEHUA B CTPOMTE/IBCTBO  W/IH
PEKOHCTPYKLIMIO PYAHHKA. ITO OCOGEHHO
BaXKHO, eC/TU CTPOMTE/TbCTBO WU PEKOHCT-
PYKLIMST OCYMIECTB/SIOTCS 3a CYeT Kpev-
TOB, TO/TY4EeHHbIX M0/ GO/BIIME MPOLICHTHL.

Hamu paspabotaH psia TeXHomornge-
CKMX pelleHW HallpaB/IeHHbIX Ha 0Ooriee
TMO/THOE@ MCIIO/b30BaHKe Heap, CHHXKEHUe
obbeMa TPYAOEMKHX U AOPOTOCTOSIIMX
MOArOTOBUTE/TbHO-HAPE3HBIX BhIPaOOTOK U
BpEeMeHH TIOATOTOBKU M OTPabOTKU 3aria-
COB, TIOATBEPXKAEHHBIX T[IaTEeHTaMH Ha
U300peTeHys.

PaccmotpriM aBa BapuaHTa CIiocOO0B
pa3paboTKU KPYTOTaJalolMX UM HAK/IOH-



HBIX MeCTOPOXKIEHWI Ma/IoM U CpelHen
MomHocTH (puc. 1, puc. 2) [1, 2]. 3amach
BCexX oSTamell YC/IOBHO Pa3le/sioTcs Ha
cepyM Kamep (CeKuMi) IeCTUrpaHHOM
dopMbI Ge3 OCTaBIeHHsT MeKAYKaMepHbIX
1IeMKOB. KaMephl KamkIoro HuKerexa-
Il[ero rOPU30OHTa PacrioaraloT Mo OTHO-
IIEHUIO K KaMepaM BbIlIe/IeKalllero Io-
PAfKa, TPHYeM Kakaylo CeKLIMIo (Kamepy)
BBITIO/IHSAIOT B BHE BBITAHYTOIO BBEPX
mectirpaHHuka. [lns obecrieyeHusi CBO-
GOIHOTO BBINMYCKA PYbl M3 KaMepbl YI7ibl
HakK/oHa OOKOB O6GpasyIoliercs TpaHIIeu
[OMKHBI ObITh MPUHATHI HE MeHee VIvia
©CTeCTBEeHHOTO OTKOCAa OTOMBaeMOM pyIbl
C YUeTOM BO3MOKHOTO ee C/IexKUBaHV,
HarpuMep, He MeHee 45°. [lns ocyiecTs-
MleHWsT HOBOTO CIOCODa Ha Kak/IOM ropu-
30HTe M0 TopoJaM /1exadero 6oka Ipo-
XOAT OTKATOYHBIM [10/ICBOM IITpeK 1, 13
KOTOPOI'O MO KaXAylo KaMepy (CeKLHo)
MPOXOAAT HeBOorIbllIve KBeplriar (3ae3abi)
2 v OpTHI 3 10 BUCSUEro BOKa 3a71ekHu.
[IpyiMepHO Ha YpPOBHE IIO/IOBUHbI
BLICOTBl KaMep IpOXOaAT [0/1eBOM
MOM3TaXKHbINA IWTPeK 4, W3 KOTOPOro
MMPOXOAAT MekAYy KaMepaMu 3ae3ibl 5 u
PYAHBIA MOASTaXKHBIM mTpek 6. OmHo-
BpeMeHHO U3 3ae3na 2 OCHOBHOIO
IITPeKa TOPH3OHTa I TMPOXOAAT OTpes-
HOU BOCCTalomMi 7/, KOTOPHIM 3aTeM
pasaenbiBaloT B OTpe3nyio ens 8. Pas-
OypyiBaHME OCHOBHBIX 3arlacoB Kamep
(CerLIMI) OCYIIECTBAAIOT U3 PYAHOTO

Puc.1. Cnoco6 paspaboTku Kpyrona-
AalOIHX H HaKJIOHHBIX MeCTOPOKIeHHH
Ma/IOH H cpeaHeH MOIMHOCTH

MOA3TaXKHOTO 1TPeKa BeepaMu CKBaKUH
9, KOTOpble B3PLIBAIOT Ha OTPE3HYIO
mwenb 8. [locne oT6oMKY 3anacoB Kame-
pul KBepuziar 3 v 5 v opThl 4 crykat
s BeIMycKa pyasl. [Ipy 6onbioit BeicoTe
STaXXa M KaMep MOXKHO MPOXOAWTh He-
CKO/IBKO  TTPOMEKYTOUHBIX [O/IeBBIX U
PYAHBIX MITPEKOB, YHCAO KOTOPBIX TaKke
[O/MKHO OTpeaensThCs C Y4eToM Haubo-
nee 3pPEKTHBHOIO HCIIO/B30BaHUs Oy-
POBOro oGopyAoBaHMA U 0BOPYAOBAHMS
7151 TIPOXOZKK TIPOMINTPEKOB, a TaKKe
Q711 MHTeHCU(PHKALIMKM BBITYCKA PYabl U3
Kamep. /lydille OCYIIECTB/ATh OYHCTHBbIC
paboThl M BBHIMYCK PYAHOM MacChl OAHO-
BPEMEHHO B HECKO/TBKHX CMEXKHBIX KaMe-
pax. [locre BeIMycka pymbl  KaMepHBIX
3aracoB obpyiaercs rotornodnHa 10,
pyaa U3 3ae3d0B BBINYCKaeTcs Moa 06-
PYLIEHHBIMH [OpoJaMH Takke uepes
TOPLIBL.

M3 opToB mpousBoAMTCH CIVIONIHASA
BbleMKa MoTor1ourH 10, KOTOpble 3aTeM
3ario/HAIOTCA 3aknankod. [ IprmepHo Ha
YPOBHe TO/IOBUHBI BBICOTHI Kamep Mpo-
XOAT TIO/ZIGBOM TOASTAXKHBIA ITPeK 4,
M3 KOTOPOTO IPOXOAAT Mexay Kamepa-
MU 3ae3abl 5 U PYAHBINA I10A3TaxKHbBIN
mrpek 6. OAHOBpeMeHHO M3 3ae3da Oc-
HOBHOTO HITpeKa ropU30HTa IPOXOAST
OTPE3HOM BOCCTAIOIIMK 7, KOTOPbIM 3a-
TeM pasaerbiBaloT B OTPe3Hyio menb 8.
PasbypriBatie OCHOBHBIX 3allacoB Ka-
Mep (CeKLIMH) OCYIIeCTB/AIOT U3 PYAHOTO
MOI3TaKHOTO HITPeKa BeepaMu CKBaXKHUH
9, KOTOpble B3PLIBAIOT Ha OTPE3HYIO
mens. [locne oTOOMKY 3amacoB Kamepsl
KBepIl/ZIark U OPThl C/IYXKAT /17151 BHITTYCKa
pyasl. [Ipyu 6orbliolt BeICOTE 3Taxka U
KaMep MOXKHO [IPOXOANTb HECKOIBKO
MPOMEKYTOUHBIX ~TIO/IeBbIX U PYAHBIX
IITPEeKOB, UMC/IO KOTOPBIX TaKkKe AOMKHO
onpenensaTsCs C Y4eTOM Hauboree 3-
(PeKTUBHOIO  KCIIOMB30BaHUST  BYPOBOTrO
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o0opYAIOBaHKS W ODOPYAOBAHUS /1S
IPOXOZKK TIPOMIITPEKOB, a TaKKe /s
VMHTeHCU(PVIKALIMK BBITYCKA Pyabl U3 Ka-
Mep. /lydllle OCYLIeCTB/IATh OUMCTHBIE pa-
GOTbI M BBITYCK PYAHOM MacChl OAHOBpe-
MEHHO B HECKO/IBKMX CMEXKHBIX KaMepax.

B ornvume oT u3BecTHBIX criocobax
PaspaboTKU TMpPU 3TUX BapWaHTax CUC-
TeMbl TIOA3TAKHBIX ILITPEKOB MexkaAyKa-
MepHble LIe/IMKKM He OCTaB/SIOTCS, BMe-
CTO (POPMUPOBAHMUS KOMIVIEKCA BhHIpa-
OOTOK AHMIIA 6/10Ka MPOXOAAT TOIBKO
3ae31 U OpPT, BMECTO IIPOXOAKU ABYX
BOCCTAIOLIMX (OAWMH B MEXAYKAMEPHOM
Lile/IMKe, APYrol B Kamepe — OTPe3HOl)
[IPOXOAAT OIUH OTPE3HOM BOCCTAIOIIMIA,

Puc. 2. Cnocob paspaboTkH Kpyrona-
AaIOIIHX H HAaK/IOHHBIX MECTOPOMKAeHHH
Ma/Ioi H cpeaHeH MOIMHOCTH

a Mexay KaMepaMy ITPOXOAST TObKO
3ae3abl, BMECTO BhIeMKU O/IOKOBBIX 3a-
racoB B TpU ouepenH (B MmepByio oue-
peab KaMep, BO BTOPYIO MexayKaMep-
HBIX LI/IMKOB M TPEThIO TTOTO/IOUMH) MPU
STUX BapHaHTaX 3allachl BHIHMMAIOTCH B
aBe ouepear (Kamepbl M TIOTO/IOUMHA
(prc. 1); MOTOMOUYMHBI U KaMepsl (puc.
2)), BMeCTO BBIIIYCKa BCEM PYAHOM Mac-
Cbl uepe3 BbIPAOOTKH AHMUINA BBITYCK
OCYIIECTB/SETCS Yepe3 3ae3lbl B HUXK-
HUX YacTAX KaMep U 3ae3abl MIPOMEexyY-
TOUHBIX FOPU3OHTOB.

[TockonbRyY 3amackl pyabl B IOTOIO-
UMHe HeBelMKW, a OCHOBHBbIC 3arlachl
MOTYT ObITh M3B/ICUeHBl 0e3 CYIIeCTBeH-
HOTO PasybOoXHBaHUA U TOTEPb, TO U B
Lle/IoM T10 6/7I0KY TOTepU U PasyboxKu-
BaHMe OYyaAyT MeHblle. Y/yulaloTcs U
Apyrve TexXHUKO-3KOHOMHUeCKHE T10Ka-
3aTeny OoTpabOTKU 6710Ka, B YACTHOCTH,
yYMeHBIIaeTCs BpeMs ITOATOTOBKU W OT-
PabOTKKM 3aracoB, YBe/HMUHMBACTCS ITPO-
M3BOACTBEHHAass MOIUHOCTh  PYAHUKA,
CHVZKAIOTCS 3aTPaThl Ha 100bIUY.
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