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TOMCKOIoO OPAEHA TPYIOBOTO KPACHOIO 3HAMEHU
MNOJUTEXHUUECKOTO MHCTHUTYTA uu. C. M. KMPOBA

Towm 108 HCCJENOBAHHE BYPHJIBHBIX MAIOIHH 1959

BbIGOP BYPHUJIbHBIX MALIMH U YCTAHOBO4YHBIX
MEXAHU3MOB J1J1d WWAXT-HOBOCTPOEK KY3bACCA

B. M. Saxaebuolti

Cogpanienue TPYIORBIX 3aTpat Ha OypeHne u BpeMmelu o0ypusa-
Hust 320051 B 3HAUMTEJBHOI Mepe 3aBUCHT OT MPaBWIBHONO BLIOOpA
Tuna OYPUJbHBIX MallMH M YCTAHOBOUHBIX MEXAaHH3MOB, HauboJee
1es1ecoo0pasHoOro Ux KoJjuuecTBa B 3a00e W PAllMOHAJBHON Oprayusa-
UMK paboT no obypHBaHHUIO 3ab0CB.

Jlo Hacrosiliero BpeMeHH IIPH NPOXOJAKe TOPH3OHTAJBHBIX BLIPd-
OOTOK [0 KPEenKHM M CpejiHell KPernocTH NOopoiaM B YCJOBHSX IIaAXT-
HoBoCcTpoeK KyszGacca npuMeHSJUCh JJisT OypeHUs! INYDPOB THAXKEJbit
pyuHble OypusbHbie MosoTki THna OM-506. Bypenue npoussoauaocs
B OCHOBHOM «C pPyKu». IIHeBMONIOAJEP:KKH NPHMEHSJIHCL HA II&XTe
«Tomycudckas 5-6», MaHHITYJATOPH — Ha maxTte «bepesosckas-1»,
OYpOBEie TeJeXKd BOOOILe e NPUMEHAJINCh. DypeHue KOJOHKOBBIMHK
cpepaamu DBK-2M mpoH3BOAHIOCH C PACIOPHBEIX KOJOHOK KIDB-2.

HeMHoOrouuc/ieHHOe KOJHYECTBO THIOB OYPHJIBHBIX MALIMH U yCTA-
HOBOUHBIX MEXaHHM3MOB, NPHMEHSBIIUXCS Ha IIAaXTaxX-HOBOCTPOHKaX
Kys6acca, ecTecTBeHHO 3aTpyAHSET DPEKOMCHIAUWH 1O HX BHIOODY.
B npuBOAMMBIX HEKOTOpPHIMH aBTOpaMu pekKomMeHgauusx [l, b, 7, 11.
12] umerotcsi pacxoxpenus. OAHH aBTOPBHl PEKOMEHAYIOT NMPHMEHATE
IIHeBMONOJACPKKH, JAPYrue — OypoOBble TeJeXKHU, TPeTbH — MaHuny-
JATOpE M T. A. KOHKpeTHble PeKOMeHAAIMH JAJsA [IaXT-HOBOCTPOCK
Kys6acca OTCYTCTBYIOT.

[Ipu paspelieHHH NOCTABJAEHHBIX BONPOCOB 0000OLIAJCS 110 JUTepPa-
TYPHBIM HCTOUHHKAM OTEYeCTBCHHBII M 3apyO0eKHBI ONLIT NMPOXOLKH
ropHBX BeIpabotok. Ocofoc BHEUMaHHe yJesJeHO OpraHu3zaluu oype-
HHS INNYPOB HA PYAHHUKAX, IJle BbIPAOOTKH NPOXOASITCH B OOJBIIUH-
CTBE CJIyuaeB IO KPEenKHM TNOpojgaM, CKOPOCThL MPOXOAKH B KOTOPBIX
BO MHOTOM 3aBHCHT OT NPa@BHJIBHOHW OPraHH3aluU OYPOB3PHIBHBIX pé-
oor. IloaTomy oprauuszanusi 6ypoB3pLIBHBIX padoT HA PyAHHKAX Hi-
xXoauTesl Ha OoJlee BLICOKOM YPOBHe. BMecTe ¢ TeM MEXaHHUECKHH Tic-
peHOC ONbITa PYJAHHKOB B CrnelH(PUUCCKHe YCJOBHST HIAXT-HOBOCTPOCEH
HelpUeMJJIeM.
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B HacTosilliee BpeMsI OTeYECTBEHHBIMH 3aBOJAaMH BBIIYCKAIOTCS
clenyolye OypuJbHble MAIUKHB YAAPHO-TIIOBOPOTHOTO [eHCTBHS:
OM-5061, OM-506Mm, [IP-30k, [TP-20, I1P-25, IIP-18a, IIP-24x,
KILIM-4. CHATH ¢ NPOU3BOACTBA, HO HAXOAATCH B IKCIIyaTalHH Oy-
puibHbie Mogotku: PI1-17, PIIM-17, [1A-23, I1P-35. BhinylieHst
ONbITHHIE NMapTHH OypuibHbBIX MamuH: [IP-30a16, [TPC-3 u ITP-23.
HsroroBiieHb 6ypuybHble MOJIOTKH B BHJe ONbITHBIX o6pasnos: IN1PT,
[111-110.

TexHuyeckHe XapakTepHCTHKH HaubOoJiee pacnpoOCTPAHEHHBIX ce-
PHAHO BBINYCKaeMbiX OypHJbHBIX MAaUIMH H HOBEHHIHX GypPHJbHBIX
MAIIHH YJApHO-IIOBOPOTHOrO JIeHCTBHS HpHBeAeHH B Taba. 1.

Ta6aunua !
M ua- - | Momy

Tan 6ypunpumx | O6mMuit] MeTp ;{:ac;oon e};&?&? Blgxf;[g; cy%“ﬁnﬁﬁg?{ CI::;::(;)IJ‘E)

MOJIOTKOB Bec | UHJMH-1g pyypny.| Horo yagapa | womesr MANMIUHE BO3AYXA

K2 ﬂfi TY KeM K2cu 4. c. X3) mun
OM-506x . 29,5 | 65,0 1600 3,5 80,0 1,25 2,65
IIM-508 . . . .1 29,5 63,5] 1600 3,5 135,0 1,25 2,82
MnmrP-30x. . . .{ 30,0 76,0] 1650 5.8 75,0 2,0 2,8
Ip-35 . 28,01 72,01 1690 5,0 120,0 2,6 2,7
KIM-4 . . 39,6 | 76,0 1500 6,2 200,0 2,07 3,1
1P-30a6 31,04 70,01 1850 7,0 165,0 2,6 3,3
1P-20 20,0 | 76,01 2500 4,3 150,0 2,4 3,2
rnp-23 . . . 23,0 100,07 3000 5,0 185,0 3,3 4.5
np-25 . . - .1 26,61 85,0 280 4,3 294 .0 2,72 3.6
p-245 . . .124,0 ¢ 85,01 3000 9,0 200,0 3,3 3,5
nmeT* . . . .| 25,81{110,0¢1 3850 9,6 380,0 — 6,8
fi-110 . . 25,8 | 110,01 2500 4.8 325,0 3,75 2.9
MP-181. . . .| 18,0 70,0 2700 4,0 160,0 2,4 2,5

IIprmevan un TexHHUCCKHEC XaPaKTCDHCTHKH MONAYYeHBH NPH RapJeHHH CXATOIO BO3-
AYXxa 5 amu.

* Iy pannsiM Funpopypmama |9].

B HacTosillee BpeMsi BBINYCKAIOTCS KOJIOHKOBBIe cBepJaa: DBK-2uM,
AbK-3m, OBbK-4, 2KM-2, 2CI'TI-3. HMsroropsena olblTHAsS NapTHs
cBepdl ¢ ruaponogaueit [12b6-2.

Mamuunbl BpallaTesbHO-YAAPHOTO JEHCTBHA OTEUECTBEHHBIMU 3a-
BOMlaMH He BBHITYCKAIOTCSI.

Ilpu Gypenud wIypoB HAULIM NPUMEHEHHe CJIeAYIOLiHe yCTaHO-
BOYHLIe MexaHusmbl: Manunyasatopel MBHM-5y 1 MBM-2, Gyposbie Te-
nexku BK-2, BT-3, BK-4 u 6ypoBast Tesexxka unxk. Mouceesna, pac-
nopubie Ko10HKH KMP u K9B-2, nuesmonoanepxku KITP-3, ITI1K-21,
[1-1 u pp. OcHoBHEIMM (D aKTOpaMH, BIHSIOUIHMH Ha BHIGOP GYypHJIb-
HbIX MalIMH, OYPOBOrO HHCTPYMEHTA H YCTAHOBOYHBIX MeXaHH3MOB
IpH NPOBEJEHHH TOPU30HTAJBHBIX BHIPA0OTOK, HAa HAIl B3IJAA, $1B-
JISTIOTCS :

I. ®usuko-MexaHHYeCKHe CBOHCTBA MepeceKaeMblXx BHIPaGOTKOM
MOPOJA: KPEmocCTb, BA3KOCTb, YIPYroCTb, TPEIIMHOBATOCTb H P.
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2. Pasmepnl BeIpaGOTKH H (hOpPMa MOMEPEUHOTO CeYeHHs.

3. [Mapamerpsl KOMILIeKTa LIMypOB: a) ray6uHa wnypos; 0) aua-
MeTp INNYPOB; B) pACHOJOKEHHE M YIoJ HAKJOHA BPYGOBBIX IUITY-
POB; T) KOJINUECTBO HINYPOB B KOMILIEKTE.

4. KonuuecTBO OJHOBDEMEHHO MElCTBYIOUIMX 3a00eB, B3AHMHOE
MX pacIOJIOXKHHE M BO3MOMKHOCTH MHOT03ab0HHIOro 0O0ypHBaHUS.

5. B3auM03aBHCHMOCTb OYDPHJBHBIX MAUIMH H YCTAHOBOUHBIX MC-
XaHHU3MOB.

6. TpeGoBaHusi NMPOTHBOILLILHOIO PEXKHMA H HAJHIHE BO3MOMKHDIN
CPEeACTB IMOAABJEHUS IIBIJIM. '

7. Tpebyemasi CKOPOCTb NPOBeAEHHs BLIPAOOTOK.

8. Pox 3HCPTHH M BO3MOXKHOCTH €¢ NPUMEHEHHs] C TOUYKH 3PeitHs
o0ecrieyeHnsl MaKCHMAaJIbHOH 0e30MAaCHOCTH BEICHHSI IOPHBIX PadoT i
MAaKCHUMAaJIbHOH NPOH3BOAUTENLHOCTH OypOBOro 00OpYAOBAHHS.

9. Hanuuue 6ypoBoro 0G0pPYAOBAHUS 1 BO3MOXKHOCTL €r0 IPHOH-
peTeHHs; HAJeXKHOCTh B padore 6ypoBoro o0OpYIOBAHHS, T. €. Kaue-
CTBO H3TOTOBJICHMS, MPOCTOTA KOHCTPYKLUHH M T. J.

10. OGecneycHHOCTb KBAAH(DHIIMPOBAHHLIMU OYPUILILHKAMH.

B cayuae yAOBJIETBOPEHHsT HECKOJBKHX BHIOB OYpOBOIo 000pyA0-
BAHUS1 BbILIENEPEUUCTEHHBIM TPeOOBAHUSIM OKOHYATEJBHBIH  BBIOO[
MO¥KeT ObiTh NMPOM3BEJeH MeTOJAOM 3KOHOMHUYECKOTO CpaBHEHHsS MC
(haxkTopam:

a) ofecrneueHHe MAaKCHMAaJbHOH NMPOM3BOMUTENBHOCTH OypPUIBI-
KOB H B LeJOM MO 3a00HHOI I'PYNNC HA BBIXO/;

6) moJiyyeHHe MUHHMAJIbHBIX 3aTpar Ha Oypenue 1 noe. a wmnypa
1o MPSIMBIM HOPMHPYEMBIM 34TpaTam;

B) ofecmedende HauGoJice HHU3KOI CTOMMOCTH NDOXOAKH 1 noe. s
BBEIP20OTKH C YYETOM BCeX 3aTpart.

B jajbpeliilicM paccMaTpUBAeTCsl BJAHSHHC HEKOTOPBIX M3 irepe-
yucaenHbx (AakToOpoB Ha BhIOOp OYypOBOro 00OPYAOBAHUS JJIST 1HaXT-
nopocrpoex Kysbacca.

ITpu cpapHenud OYPUJALHBIX MAaulMH 1O OPHBEACHHBIM (arTOpam
HAMHM HCHOJAL30OBAJHCL MaTepHasan [MnpomaxTocTpoiiMalua 1o HCMb:-
TaHUSM G6YpuJbHBEIX Mogotkon OM-5064, [1P-30, I1I1-110, [TP-85
(25), RV-300, T-10, RH-754, matepnaJbl Kadeapbl TOPHBIX MAIIHIL M
pyaauunoro tpaucnopta TIIM no ucneitanusm B yeaopuax Kysoac-
ca Oypusbnbix Mamun [TM-508, KIIM-4, RH-754, T-10, a rakxe uc-
CJICIOBAHMS PEXKIMOB Pa0OThl BpalllaTeJbHbIX 3jekTpocsepa IbK-2um.
ACITI-3a, [19b-2, nposenentble Ky3HeIlKHM Hay4HO-HCCASA0BATCI b-
CKHM YTOJbHBIM HHCTHTYTOM.

VicnpiTaHus TIPOM3BOAMJINCL B TOPOJAAX PasyIHUHOH KPENoCTH, 1
pesyJbTate 4ero BO3MOMKHO CHeJaTb HEKOTOPble NPeANOJIONEeHHsS G
paBoTOCITOCOOHOCTH HOBBIX OYPHJBHLIX MALIHH B YCJIOBHAX MIAXT:
HoBocTpoek Kysbacca.

Kpenocth BMelaouux noposa Kysbacca xoged.ercss B LIHPOKHX
npejeqaax: ot 0,6—0,8 no 12—14 no wkane M. M. Tlporoapsikonopa.
Iopoasl npejcTaBACHBl IVIMHHCTBIMHE CJaHIAMH THIA aJeBPOJHTODL 1t
APTH/LINTOB M ITeCYaHHKAMH ¢ [JIMHHCTBIM LEMEeHTOM, KOTOpble OT-
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JHYAI0TCA HeOOJBUIOH YNPYrOCTHIO M MOBBILIEHHOH B CPaBHEHHH C
OYCHb KPENKHMH MOPOJAMH BSI3KOCTbIO. BrIpaGoTku 3auactyio mpo-
XOAAT TO TPEUIMHOBATBIM TMOpojaM. Kak HCKIoueHHe BCTpeyaloTcs
KDENKHEe MeCYaHHKH,

Pazpyiienne 3a6ost mmypa npu npuMererun OYPHUIBHBIX MaliH:]
YAapHO-NIOBOPOTHOI'O JMEHCTBHSI MPOHCXOAHMT 34 CYeT JHHAMHUECKOro
BAABIMBAHHA MHCTPDYMEHTA M CKAJBIBAHHSA HEKOTOPOro oGbeMa IMo-
POJBI, 3AKJIOUEHHOH MEXKAY ABYMS COCEHMMH OTTHCKaMu. ITosTomv
NMPOU3BOAUTENBHOCTL OYPEHHSI ITHMH MAWIHHAMU 3aBUCHT TIJIaBHbIM
06pa3oM OT CH/IBL KaXAOro yaapa W ux uactothl. C Apyroii CTOPOHDbI,
MpH GOJIBINOA CHJle KazK/I0ro yiapa W MaJoM EpallalolieM MOMEHTC b
nopojax CpejlHell KPEenocTH, o6Jafaoliux NOBLILICHHON BS3KOCTLIO.
MOXKET NOJYYHTLCA OTTHCK 6e3 CKosla MOPOAB! HA MOJNHYI ero rdy-
Ouny [8]. B sToM cayuae mpu MaJoM BpallaonieM MOMEHTE MOKoT
HMETb MeCTO 3HAYUTEJBHOE COMPOTHBJICHHE BPAlLeHHID 6ypa H.1d ero
34K/JMHHBAHHE, BCJCJCTBHE UYero CKOPOCTh OYpeHHs MOKeT 3Hauli-
T€IbHO YMEHbIUUTHCS W MPEUMYIIeCTBa TAKEeJNO0H KOJOHKOBON Malllilii
rnepej{ JIErkod OYPUJIbHON MaIIMHOH ¢ HeGOJBLION CHJON, HO BOJIBIIO]
4aCTOTOH yAApPOB MOTYT GbiThb CBEJEHEl HA HeT.

Ilpu ynapno-nosoporHom GypeHHH B TOpoJlax CpeaHeHd Kpernoctii
o0pasyercst 60JblIOC KOJIHIECTBO GYPOBOH MeJIOUH, KOoTopasi, nepe-
MEIIAfACh B KOJIBIEBOM IPOCTPAHCTBE MEXK/IY CTEHKAMU INIYpa u Gy-
POM, CO3LaeT NOMOJIHHTEAbHbIE CONPOTUBJAEHHS MOBOPOTY 6Gypa. Jlis
MPEOMOJICHHST STOT0 CONMPOTHBJICHHsI HEOOXOJMM 3HAUHTENLHLIT Bpa-
ULAIOIITHA MOMEHT. '

Kax caegyer u3 pucyHka, HOJyY4eHHOrO B pe3yabTaTe HCHBITAHHI]
OYPHJILHBIX MaiINH Kadeapoill TOPHBIX MaIidH i PYAHHYHOTO TpaHC-
nopra TITH. ckopoers 6ypenus Tsxenoil KOJOHKOBOH OYPHILHONR MA-
O KHM-4 1o ouens Kpenkum caanmam (f= 14 = 18) xopouxkorl
auametpoM 46 mm npu RabieHHH Bosayxa 5 ary coctaBuaa 1299,
0T cKOpocTH Oypenusi MosotkoM TIM-508, a mosoTkom T-10—1309,.
Cxopocts GypeHHs MO mecyanuKam KPenoctelo f=6--8 cocrapusaa
aast KUM-4 108% u nis mostotkos T-10—1769, or CKOPOCTH Bype-
Hug maureoit TIM-508. Takum  o6pasom, npumeneHue MOJIOTKA
KUM-4 no ckopoctu 6ypenns B nopopax CPeHEH KPeNoCTH HelleJc-
coobpasHo. Bypenue momorkom KIIM-4 p nopozrax cpeaHeil kpeno-
CTH Helle/1eco00pasHo M M0 PacXofy CKaToro Bo3ayxa [2].

Kak nokasajnyu HCHBITAHHs, TPOBejeHHbIe I'unpomaxroctpoiMa-
rueM, OypuJ/bHble Maunubl [TP-25, TII1-110, umerontue CPaBHUTEJIBHO
HEeOOJIBLIYIO SHEPTHIO eJUHHYHOrO yAapa, HO O6OJbIIOH Bpamlarouixii
MOMEHT U GOJIbLIYIO YacTOTy yAapOB, 061a1al0T HAHGOIbIIC ] IPOH3-
BONHATEJIHOCTBIO B TMOPOJAAX CpelHel Kpenoctu. Bypuinueii mMosoToK
[IPT, umeromuit GosbINYI0 SHEPrHI0 eAHHHIHOTO viapa (9,6 xem),
MMEeT COOTBETCTBEHHO OOJLIIOH KDPYTALLIHA MOMEHT (380 xecm), »
PE3yJIbTATE UCTO OH MOKAa3aJ HauGOJBILYI0 NPOM3BOIUTEJLHOCTD [16)
nopojgam cpeaueil xpenoctu [9].

Cale10BaTe/ILHO, NMPU CO3AAHMH GYPHJIbHBIX MAIUMH HAH HX BLi-
Gope, yunTbIBasA (DH3HKO-MEXaHHUECKHe CBOHCTBA BMCIIAIOIINX [OPO1
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Kys6acca, HeoGXOMHMO 0coGoe BHUMAaHue 00paliarb Ha COOTBETCTBHC
cuMAIBl ylapa M Bpaujamomero MoMenTa. Ilpu GypeHuun Ha IaxTax-HoO-
BOCTPOHKAX NPOU3BOAUTE/ILHBIME OyXyT OYpH/IbHBIE MAlUHMHBI C He-
GOJBbIIOA cHAOH yaapa, OGospllof vacToTofl yaapoB U GOJIBILHM
ppamialomuM  MomeHToM. [Ipm  Oypenus mo NMopoxaMm B YCJIOBHSAX
Kys6acca nau6oJee NMPOH3BOAUTEILHBIMH OyAyT OypHJbHBEIE MOJIOT-
ku: T1P-25, T1P-244, T-10, TIIT-110 u tipu OypeHHH «C DYKH» —
[TM-508. MollHble KOJOHKOBbIC H PyuyHble OyPHJbHBIE MOJOTKH, Bbi-
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OfTHMAIblible YCHJHS NOJAAUH OYPHJIBHLIX MOAOTKOB H COOTBET-
CTRVIOUIHE HM CKOPOCTH OYPeHHS KOPCHKOM Anaverpom 46 aum.

jycKaeMmpie JUJISt PYAHOH  [IPOMBIUICHHOCTH, MPUMCHITE B YCJIOBHSX
Kys6acca, HO-BUIMMOMY, HenesaecoobpasHo.

CorslacHo H3J0KetHbIM BbIIle COOOpaKeHusM, npu OypeHHH o
nopogam cpeaueii kpenocti GypuabHblil MonoTok [TP-30a0, nmeroutnii
3HAYUTEJBHYIO 3HEepPTHIO CAMHHYHOIO yjaapa H HeOOJILINOH Bpanialo-
WUl MoMeuT, nHe OyaeT UMeTh CYLUIECTBeHHBIX MPEHMYILECTB 1O CPan-
geruio ¢ mojaoTkoM OM-506 u [TM-508. Tlpu Gypenuu no rnopogam
xpenoctoio | = 12--14 npenmyiiectso GypuJsibHOro Mosotka [TP-30406
Oyner Gosice 3HAYHTCABHBIM. OJHAKO BMEINAIOIIHE HOPOJB Kpelo-
cteio [ = 12--14 mo mkane M. M. [IpoToibsikoHOBa B YCJIOBHAX
Kysf6acca GoJblIOro PacnpoCTpaHeHUsi He HMEIoT.
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Dypenue B nmopomax cpeiseil Kpernoctu MoxKer c ycrexoM ocylie-
CTBJIATECS OYPHJBHBIMH MalMHAMH BpPallaTeJdbHOro AefcTBHs. [IpH
’YPEHHH  BpALIATCJLHBIMH  KOJOHKOBLIMH  cBepaamu SDBK-2m,
DCI'TI-3a, [19B-2, HacTpoeHHBIMH Ha ONTHMAJIbHBIE PeXUMEI, MOI'yT
OBITH OCTHIHYTBl CKOPOCTH MO MAIUHHHOMY BpeMeHH B nopogax
CPEIHeH KPenocTH B 2—3 pasa BbIIIE CKOPOCTeH GypeHHs] MAIIMHAMH
YAapHO-TIOBOPOTHOTO AefictBus [3, 13]. B 1o ke BpeMsa mpu Gypennu
JTHMH CBepJIaMH OOlllee BPeMsl BCIIOMOraTe/bHBIX ONepauuil npuMep-
HO B Tpu paza COJbllle MAIMMHHOTO BpPeMeHH GYpDeHusi, B pe3yJbTaTe
HCro CTAHOBHTCSI HEBO3MOXKHBIM OOCJY:KUBAHHE OIHHM PaGOYUM ABYX
OypuiabHBIX MawmuH. JIJs pe3KOro yBeNHUYeHHs NPOH3BOAHTEALHOCTH
OypeHHst 1eqecoo0pasHO CO3JaHHe «JJIHHHOXOJOBBIX» KOJOHKOBBIX
CBEpJL.

ColeoBaTesbHO, Ha IAXTAX-HOBOCTPOHKAX MOYT YCIICILIHO TIPH-
MCHATBCSL KAK 3JIeKTPHYECKHE, TaK M NHeBMaTHUeCKHEe OypHJbHbBe Ma-
UIMHBI,

IIpuMeneHne 2JeKTPocBepT CHOCOBCTBYeT MeHbIIell CTOHMOCTI
I noe. m BLIDAGOTKM O 3HeprosaTpatam. B cBowo ouepenb, yAapHO-
ozopoTHOE Gypenne Goslee SKOHOMHUYHO [0 PAcXony GYpOBOTO HHCT-
PymenTa. PasHula B CTOMMOCTH H3HOIIEHHOIO MHCTPYMEHTA IpHu Bpa-
HIATCILHOM M YIAPHO-NIOBOPOTHOM OypeHHH B HOPOAax cpeaHefl Kpe-
NOCTH M AOBOJBHO Kpenkux (f=4--10) momer 6bITbL MeHblle, pas-
d MJIM HECKOJIbKO NPeBOCXOMUTh PASHMILY B CTOMMOCTH 3SHEPrHH, TO-
TpebiisieMoll GyPHJIBHLIME MalIHHaMH. Heo6xomumo Godece ray6boKo
H3YYUTL 3TOT BOIPOC JUIs ONpefesieHusT nesecoo6pa3Hoil 061acTi npu-
MCHCHHS OYPHJIBHBIX MAIIMH YJapHO-NOBOPOTHOTO H BPAlLATe]bHOTO
JeHCTBHS B 3aBUCUMOCTH OT KPENnoCcTH NOpPOA.

Kax u3BecTHO, 60JbliIOe BJHsiHHE Ha CKOPOCTL OypeHHsT OKasu-
BACT BOJHYHHA ONTHMAJIBHOTO YCHJIMSI TOJAUH-MOJOTKA Ha 32608, KO-
Topas CocTaBJjsieT AJas Mosotkos IIM-508 (OM-506) 45—65 ke, a
AJIsi BBICOKOYACTOTHEIX OYDHJIBHBIX MOJOTKOB — 70—128 k2 u 6oJee
(2]. Yeunue nonauu, passuBaeMoe GYPHILHIHKOM B npejenaax 2b—
30 Ke, HENOCTATOUHO 1JIs1 ONTHMAJBHOIO PeKHUMA OypeHHust JHOGOro u3
MOJ/IOTKOB, IIO3TOMY NpPH OYPEHHH «C PYKH» BCe GypPHJbHBIE MOJOTKH
MOKA3BIBAIOT 3HAYHTE/IBHO MEHBIIYIO CKOPOCTb OyPeHHs, 4eM [MpH
paGote Ha mopatymke. [Ipy MaABLIX YCHIHSX MOMAYH BBICOKOUACTOT-
Hble OYPHJIbHbIE MOJOTKH HMEIOT GOJIBIIYIO CHJTY OTJa4H, CHJIbHO BUO-
PHPYIOT, u NO3TOMY OBICTPO YTOMJSIOT GYPHJIBIIHKA.

C/lell0BaTeIbHO, HET HUKAKOTO CMBICJA NPHMEHSATL BLICOKOUA-
CTOTHBIE OYyDHJILHBIE MOJIOTKH HPH GYPEHHH «C pyku». Ha npoussoas-
TeJILHOCTh OYPEHHs] OTPUIATENLHO BJHSET TAKKe TO, YTO npu Oype-
HHH «C DYKH» BEPXHHX M CPEAHHX HIIYDPOB HA KaXKAbld OGypPHJIBLHBI
MOJIOTOK HEeOOXOAMMO ABa OyPHJBLLIAKA.

[THeBMononnep:kKa 3HAUUTENBHO OGJEryaer TPyA OypHJbIIMKA 1
CMOCOOCTBYET MOBBIIUCHHUIO MPOH3BOAMTENLHOCTH  TPYAA. ITpocroTa,
Ma/Ible DasMephl H MaJbli BEC NHEBMONOANEPKEK NMPHAAIOT UM OLHO
H3 OCHOBHBIX MNMPEHMYIIECTB — BBICOKYIO MaHEBPEHHOCTh. HeGombupe
PA3MEDPHL MTHEBMONOA/IEPKEK NO3BOJAIOT  YBEIHIHTL S0 MaKCHMYMa
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.= Byposoe 060DYAOBAHWE
nm - &%
[ = 4
l{auMenoBaillic BHIPAOOTKH, TR = 3 Y =
ILAXTH, PYAHUKA "E“ﬁ‘c:,( £ o TR 6YpHJABHOH THIT YCTAHOBOH- sE 2
“8%1 28 Ma I Kb HOFO MCX3aHH3Ma =28
Q & o O, =
SaE| @a Mo B
OreuecTBCH
JIBYXMYTCBOM MOMEBOH INTPCK
na maxre «3uMHUKA
1—2» (Kyaface) . . . . . | 15,2 — OM-506 «C pyxu» 3—5
T.1aBubIH KBepLLIAT Ha WAX-
re Ne 8 (Kys6acc), . . . | 14,8 3,79 » 0y 54
Ihagubill Kpepuniar na niix-
1o Ne 13 (Kys6ace) . . . 118,51 3,78 5 » v 3—6
Keepuriar Ne 1 ma  iaxTte
«Cepepunit Maranaw» (Kys-
0ACC) v W e e e e e e 9.0 2,79 » > » 3—1
Keepurtar na waxre Ne 76
«Ipemsiunnckasiy (Knseaos-
crnil Gaccedu) - o« . . L s 7,7 | 2,81 » » 3
[ThseBass mWTONBHA HA maxre
Ne 13 «ITeppomaiickasiy (KH-
seqoBekiii Gaceeflny . oo . 11,31 2,9 » » 0 3
Tiapnulfl Kpepulaar na iax-
te «Hosas» (Kpusopoxse) | 13,6 | 3,0 [1p-35 MMucemonof- | 3—4
ACPKKA
Ultonsus A . - . - . - -1 7,01 2,71 OM-5006 To ke 3
Mroawus B . . e .. 7,4 12,75 » » » 3—4
Wronpus IT . . . - . . . 6,1 12,5 » > » 4—5
Mitonpust P« . . « « . . 7,11 2,5 ITA-23 > 0» A~
Ulroapus I« o o« « « « | 7,250 2,5 OM-506 >0 8
3apybex
floponnan BbipaGorka (Aar-
KT S i T 3,0 | DBvpuabpnbld byposas 3
MOJOTOK Te1eKKA
JisyxnyTeBoi KBepuiar .
(Opasuus) « o - - . . . | 16,47 — Taxensi 0y- To xe 4
PUABHBIH MO-
JIOTOK
lroabus (Mekewka) « . . . | 7,11 — BypusrbubIi » o o» 4
MOJIOTOK
[Topoanast BeipaGorka (HOx-
nasg Adpuka) . . . .- . . 9,91 — To xe » o» 6
Kpepirar wa waxre «Kuiau-
xeper» (Auraus) . . . . | 17,8 3,3 » » > 3
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Ta6numa 2
i O60pYyROBaHEC Ads YGOPKH TOPOAb " z‘ =
= = % .
1 = H20Q B o=
038 oL el SE
, $0:| ficy | gt
THN MOTPY3CYHOH MaIuHbl OGMCHHEIC YeTDOcTRA = QE =283 Faxn
’ 358, g 0:3: egE
MEE) Ree® = CE
HBIU ONBIT
YMIT-1 IepekaTnas naardopma TTTIT-1 2 2,67 170,0
» Bpvuiyio na paccrosinne 25— 1 1,33 87,7
0 M '
» CHnmveTpHuHast CTpeska, BpYyu- ! I,62 75,0
HY 1O :
» Bpvusyw na paccrosinne 30— 1 1,28 71,8
40 m
[MMJ1-5 Bpyvunvio Ha paccroauune 20— I 1,03 60,0
50 m
YMII-1 ONeXTPOBOOM AC PA3MHIOCBKH ] 1,94 77,5
[TMJI-5 Bpyunyio va paccrosinne 50— 2 3,7 61,5
60 u
» Ilepenocuasg pa3MHHOBKA Ha 8 1 1,3 155,5
BaroHeTOK
» Tynukopwil sae3f na 1 Baro- 1 2,36 203, 8
HETKY
» TynukoBeilt 3acayy na 1 Baro- 1 3,46 4065
HETKY
» Iliura-pazMMHOBKA, BPYUHYIO ! 3,31 434, 0
» Tlnura-pasmMuHCBKa, BPYUHVIO 1 3,83 520,0
Hbl ONBT
Tuesmoncrpyzounas | KaTyumit sentounbii neperpy- 2 6,05 127,5
MalliKHa JKATeIb
Kosmosast norpyzou- | [l1uta-pasmuuoBka 2 5,08 243,40
HAasl MALUHHA
To ke ITepenocnast cTpenka 1 2,77 305,0
[ineBmomnorpysounast | PAa3MHHOBKAa B YIUHPCHHON BHI- 1 6,23 397, 0
MaliHua paboTke
«Ixoii 11-13» JleHTOUHBH KonBeHep NHHOH 1 4,75 1Ny, 0
240 m .




DBypogoe 060pPYROBAHHC

5 = .

A Z3

Haumenosalitle BHPaGoOTKI, R o X o=
IAXTH, PYJAHHKA Zx g B T 6y PUILHOR THTT YCTalHOBOU- FE
;“:‘\g X % 3 MAaLUHBL HOIrO MCXaHH3Ma ZE

) k g
OAE| @3 w5

Ksepmrar na waxre «Hau-
trapy» (Auraua) . . . . | 13,51 3,0 | Dbypuibnslil Bypoeasn 3
MOJTOTOK TENEeKKa

lloponnass  BoipaGoTka Ha
waxte «Bukropus» (Caap) | 16,4 | — To xe Byporast Tenex-f 4
Ka «(exoma»
[loponnast BelpaGotka na
mwaxTte «Dpuapux-Ienpax»
(PP} . . . ... . . o 19,0] 4,3 > » BypoBas Tesex-jy -
kKa «boxyz»
Ilopoauas shipaGorka (Anr-
ARS) . . . . . 9.7 2.7 oy ITHeBmoOno/i- 2
JepmxKa
Tynnens na cTpoHie)bCTBRC
anekTpocTanuHi  (Cesep- ‘
nasgt Uloraanaus) .« . . . 3,0 2,4 » To xe 3
Hiroabus na pyauuxe (boi-
FApHA) « v . . . oa o . 6.2 2.5 OM-B06 » o » 5]
Hirosibhg na uiaxrax «Sxu-
mMOBCKHX» (Yexocacmakus) | 10,5 2,9 By pHibHBIH > > 2
soaotTox EIK-6¢
Ksepuiar na pyanuke «Ce-

BepHEER  (HexocaoBakws) 8,7 — Dypuiibupie » oy &
MOAOTKH
EJK-60, T-10
Kpepurar Ha pyasuke «Jlo- Bypuabublit Mo-
inbanas  (Yexocnosakus) 6,0 — |aorok EJK-60 y t)

KOJHYECTBO OYpMJ/IbHBIX MallluH B 3a0oe BripaGorku. Iipu Oypenuu
«C PYKH> MPOH3BOAHTEJNBLHOCTb Ha BEIXOA MO 326010 Kojebiercs OF
1,03 1o 2,67 M¥uen.-cmeny, B cpenuem 1,4 m3/uea.-cmeny (Taba. 2).
[ TpON3BOAHTENLHOCTL NPH NPUMEHEHHH MHEBMOTOAAEPKEK KOJ1e0Jet-
cst B nipeaesax ot 1,35 g0 6,7 m3/4en.-cmeny. Ecian HCKIIOUUTL AaAH-
HBIE YeXOCJOBALKHX MPOXOAOK [7], TO MPOU3BOAHTEJNBLHOCTL OyHeT B
cpeaneM 2,5—3,0 m3/uea.-cmeny. CreqoBaTesSbHO, TPOU3BOAUTEDb-
HOCTb OJHOr0 NPOXOAUHKA [IPH OYPEHHU C NHEBMONOAMEPKKH B 1,0—
2,0 pasa Bbiule, yeM 1pu OypeHUH «C DYKH», a BpeMst 0OYpHBAHHA
sa6os cokpamaercss Ha 40—509%.

[Tpu paccMOTpeHHH CKOPOCTHBIX TNPOXOAOK MPOTSKEHHLIX BHIPA-
O0OTOK, MPUBEJEHHBIX B Ta0J. 2, 0Ka3aJ/0Ch, YTO NTHEBMOMOLJICPXKKH B
OOJBIIMHCTBE CJy4yaeB NPUMEHSIIOTCA B BbIPAOOTKAaX HeOOJBIIUX M0-
TIepeuHblX CeueHuil, T. €. B BoIpabOTKax ¢ IVIOLUIAJbI0 MOMNEpPeuyHoro ce-
ueHHsl, pefKo npesslnanieil 10-—11 2, npu 3TOoM BbICOTa BHIPAOOT-
KH He TipeBHINaeT 3 M. B BHIpa0OTKax OOJBIIKX MNONEPEeUHBIX cede-
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Ta6a. 2 (npoponxkenue)

O6opypORaHYe AIA YEOPKH MOPOZLI d % g =
e —— Q S
[l = - % &
cE | SpEv | EgE
. gom| £535% Fgd
THII 10TDPY30YHOA MallHHBL o6MeBHLIC yeTpoHcTRa = QE = FE Saxn
58| &5 o% $za
XEs | EEES fod
4 ¢Koupefi-60» u Bpyunyio # anekTporoiom H 4,34 146,G
«IHMKO»
Ilorpy3sounaa mauwmua, ITauTa-pasMuncBKa 2 7,38 243, 0
«3aJIbLTHTTEP»
H. K. «¥Ytuumit nHoc»| PosnkoBas naargopma 1 5,70 234,0
ITuesmonorpysounas | Katyuuil meperpyxarenb 1 6,0 61,4
Mallnna
To e Crncuuadiibubii 6ynxep na 60 m 1 3,0 135 & 3a
k o -
7 RHelt
=~
MJI-5 TynuKOBas pa3MMHOBKA 4epes3 1 2,76 435,05
40 u
N
» [Mawra-pasmuuoBKa ] 6,0 870,5
» » » 1 6,75 1021, ¢
. 02 .
12-4 xoBwoBasn Ilepenocrast crpeika 1 3,60 230,

HHIK ¥ OOJIBIIOH BHICOTBI OypeHHe BePXHUX IINYPOB MOMKHO NPOH3BO-
JHTBH CO CIEIMaJbHBIX MOAMOCTEH HJAM CO B3OPBAHHOH MOPOAbL. Dy-
peHHe CO B30OPBAHHOH MOpOABI HCKJKUAET NpPUMeHEeHHe 60JbUIorn
KoJipyecTBa OYPHJILHBIX MAWIMH B 3a00¢ U BLIHY2KJaeT OpPraHHU30BbI-
BaTb NPOXOAYECKHH UMKJ TOJBKO C COBMEIlCHUEM onepauuit no 6y-
PEeHHIO WNYPOB U norpyske nopoisl. bypenue ¢ noamocreit norpedyer
3HAYUTE]DbHBIX 3aTpaT BpeMeHH Ha cOOPKY H pPas3BopKy HX, B pe3yJib-
TaTe Yero 3HAYMTEJbHO CHHU3UTCA O0ILas NPOU3BOAUTENBLHOCTL Oype-
Hus. B BbIpa6GoTKax HEGOJBIIHX MOMEPEUHbIX CeueHHH U HeGoJbInoH
BBICOTBHl HET HEOOXOAHMOCTH B COODYXKEHHH TOJIMOCTEH M IIMYPLL MO-
ryt OYypUTBCA C NOYBBLI BHIPAOOTKH B JI0OOH TOuKe 32605 6e3 CJ10K-
HbiX IpHCcrocobdsenuil. CleoBaTeNpHO, THEBMONOMAEDKKH MOKHO
IIPHMEHSITh B BHIpa60oTKax JIIOOBIX CeueHMi, HO HaHuboJee Iesecood-
pasHO NpUMeHeHHe HUX B BbIPA00OTKAaX HeOOJIbHIMX IIOMEPEYHBIX ceue-
HHH ¥ HeGOJIbIIOH BBHICOTHL. '

[THeBMONOANEPKKY HENPUTOLHBl /IS YCTAHOBKH HA HHX KOJOH-
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KOBBIX OyPHUJIbHBIX MOJIOTKOB U KOJOHKOBBIX 3JeKTpocBepJ. [l npH-
MEHEeHHST JHHHOXOMOBBIX OYPHUJ/IbHBIX MalluH HeOOXOLHUMBI paclOpHbIC
KOJIOHKH, MAHUNYJATOPBl HJIH OYpPOBBIE TeJeXKKH.

BenomorartebHOe BpeMs IpH OYPCHHH LINYPOB 3JCKTPOCBEpPJaMH
C MAKMIyJSITOPOB NPUMEPHO B JIBA pa3a MeHbIIC, YeM NpH OypeHHH
¢ MEXaHHUeCKHUX PAaclOpHBIX KOJOHOK. DBMecTe ¢ TeM YCTaHOBKA
CheMHBIX UACTel MaHHOyJsiTopa HA TNOTPY30YHOIl MallunHe Tpebyer
saTpat BPeMeHHM M TPyAa; 97a Ofnepauust OCYILICCTBJSIeTCS, KaK Npa-
BUAO, JBYyMA pabounmu, [loxbeM u onyckanue crTpesnbl TPOH3BOJHI-
CST UePBSATHO-BUHTOBBIM MEXAHH3MOM, He HCKJIIQUAIOIHM  PYYHCTO
TPYAa, a MOBOPOT B TOPH3OHTAABLHOH IJIOCKOCTH OCYLIECTBJACTCS
BPYTIHYIO

Hepocratounass Mexanudzamdst mpoliecca  HAcTpoikd OGypu/pHOH
JaninHel Ha WNyp TpedyeT 3HAUYMTEJAbHBIX 3aTpat ppeMcHd. [Ipu Oy-
POHMIL PMZKHHX HITYPOBR KOBUI NOPOAOROTPY30UHON MallliHbl He0OXO-
TUMO HEPeKJajiEBaTh B CTOPOHY, NPOTHBOMOJOKHYIO paboTalolleH
OVDPHJIBLHOI MallHHe, B pe3yJbTaTe uero OypH/bHas Mallkiia, ycraHoB-
JeHitas ¢ JIPYroil CTOPOHBI MOrPY30UHO MAIIMHBI, HEe CMOXKET B 3TO
ppemst OOYpHBATL HIDKHHE mnypel. [103T0MY NpH MCNOAB20BAAMHE Ma-
nunyastopos MBM-2 Gviaer uMers MecTo ABOIHAS 3aBHCHUMOCTb ——
3ABHCHMOCTL ABYX OYPUJLHBIX MALIHH, YCTAHOBJCHHBIX HA OJHOH
CTpeJsic, H B3aUMIasi 3aBHCUMOCTL OYPHJBHBIX MAalldi, yCTaHOBJCH-
BIX € JIeBOi H 1paBoil CTOP oMb NOrpy304Hoi MalIUHbI.

Ecau npu POXOJIKe BBIDAOOTKH TOFPY3Ka NOPOILI MPOUZBOANTCS

) IHOM TIOrPY30UHOE MAIIMHOIl HONCPCMEHHO ¢ ABYX NyTell. T0 3¢ dek-
THBHOCTL OypeHHS IUNYPOB C MAHUNYJAATOPOB B TOM CJydae HAUH-
TCABHO CHHIKACTCS, TaK KAK OJIMH U3 MAaHHUNYJSTOPOB He MOXKeT GhITh
PA3BEPHYT B Kpaiidee MNOJOKeHHEe H3-3a OJU30CTH CTeHKH BhpaCort-
KH, @ JPYroil, Jia:xe B KpafHeM MOJOXKENHH, He ofecneuydt OypeHus
IIYPOB, PACIiON0XKEHHbIX BO3Je NMPOTHBOMNOJIOKHOI cTeHKH. [losrtomy
NDHMCHSITE MAHHIYASTOPLI MPU TIOFPY3Ke ¢ ABYX TIyTed 1edecoo0-
DA3HO TOJIBKO IIPH HCAO/IB30BAHHHE ABYX MOTPYy30UHBIX Mallind B 3a00¢
BEIPAOOTKH.

B cBeTe H3/10KEHHOTO MOXKHO cjAenaTh CJeAyoLee  Npeanoso-
AieHUe:

a) B OJIHONYTeBBIX BeIpa0OTKaxX JBe OypHUJbHblE MAllIMHBI, YyCTa-
nossteHHble na Mauunyastopax MBH-5y, e ofecnienat cokpalueHue
npeMeHH oGypupanud 3a0osd B CpaBHEHHH ¢ 6—8 BBICOKOYACTOTHHI-
M CYPIVIDHBIMH MALUMHAMH, YCTAHOBJICHHLIMH Ha NHEeBMONOLJEpK-
Kax; ,

6) B JABYXNVTEBLIX BEIPAGOTKAX OOJLLIKX NOMNEPEUHBIX CCUCHUH de-
TRNe OYPUJILLILIC MAaWIUHBL, YCTAHOBJCHHBIE HA MAaHUMyJsSTOpax
M?‘M—‘F‘ VCTYNAT 110 NPOU3BOAUTENBHOCTH OYPHIBHBEIM MALIHHAM,

CT2HOBJACHHBIM T1a OyPOBOH TeJIeKKe;

B) NpUMeEHEHHEe CHEeMHBIX MaAHUIYJASATOPOB B YCJAOBHUAX IHAXT-HO-
poorpoek Kysbacca Bpsifi JIM OKaxKeTesl 1e/1ecoo0pasibIiM.

Haubosee nosHO OTBeYaeT BCeM YCJAOBHUSAM IPUMEHEHUS AJMHHO-
NOZOBBIX Mallni OypoBasl TesekKa. DypoBbie Te/JIEKKH IIHPOKO TPH-
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MEHSIIOTCSL IPH TIPOXOJiIKe BBIPAOOTOK B OTEUECTBEHHOH M 3apybex-
HoOil mpakTHKe (Tabua. 2). Hecmorpst Ha WHEPOKOE BHEJAPCHHE JETKHX
SypHJBHBLIX Mamuu ¢ mHeBMomoaepxkamu, B CIIA uaine Bcero By-
}SIT TSKEJBIMH OYPHJIBHEIMH MOJIOTKAMHY, YCTAHOBJICHHBIMH Ha MeXa-
BI3UPOBAHHLIX GYpOBHIX Teslexkax. B 3anmanguoit I'epManuu Takxe
UHpPOKO IPHMEHSIOTCS OyPOBHe TeJCXKKH dMEPHKAHCKHX — (QUPM.
B YexocaoBakuu, HeCMOTPSI HAa LIMPOKOe JIPHMeHEHHE JIeTKHX BbICO-
KO'aCTOTHBIX OYPHJIBHEIX MOJIOTKOB Ha IHEBMOMOJJAEPKKaX, B GOJIb-
LIMICTBE CJy4yaeB OypeHHe TPOH3BORUTCA NIPU NOMOUM GypOBLIX Te-
Jedex ¢ MCIOJb30BaHHeM OYPHJLHBIX MaulHH He Tsmxendee 00 ke B
CouEraHMd C aBTONOAATYHKAMH. B Hacrosinee Bpemsa B HexocsoBa-
KMH fe TpeKpallapTcs paGoThl N0 YCOBEPUIeHCTBOBAHHIO —OyPOBBIX
Tejgexex [7].

It npoxojKe WITOJBHK B KPENMKHX NOPOAAX Ha XailAapKaHCKOM
pyauute TjapoJsioBa B siHBape 1956 r. cpeansia npou3BOAHTEILHOCTD
Tpyda 1 6purage ToB. Ecumosa coctasuita 5,76 m3/dea.-cmeny 8]
Tlpu npxofke HCHOJb30OBajdach GypoBas Tejemxka uHxK. Monuceesa.
[TpousBUITENBHOCTh TPYAa HA APYTHX NpeAnpusatusax IJaBosoBa
B. AHAJOMYHBEIX YCJAOBUAX TNpH OYPCHHH DYYHLIMH OYpPHJIBHBIMH MO-
IOTKAMH * ITHeBMOMNO/IepKeK He fpesblinaer 3,5 m¥/uen.-cmeny. By-
pOBas TeMKKA C YCTAHOBJEHHBIMH Ha Hell JiByMsi OYPUJIBHBIMH MO-
I0TKaMM O3cyiKuBajach oguuMm paGounm. Ha npemnpusitusix Tua-
BOJIOBA HMETCS CTpeMJieHHe o0eclieddTb OYPOBBIMH TesleKKaMH BCe
BBIPAabOTKH, TIPOXOJHMEE TI0 KPEeNKHM MOPOJaM.

DypeHnue mnypos NPU TPOXOAKE KBEPULIArOB, IITPEKOB M JAPYIHX
poipaboTok ma pyammkax Lopuoin Iopun ocymectsasercs: 1) aBy-
M5l GYPHILHBELIE MosoTKaMu KIIM-4 ¢ 6yposuix Ttesnexkex BT-3 (pya-
uuku TamrTares n Oppa-Bam); 2) nByms OypUAbHBIMH MOJOTKaMH
J1P-35 ¢ PHeEMOMOLAep:KEeK MeCTHBIX KOHCTpyKuuil (pyanuxu Te-
mup-Tay u Ilamcim) [4]. BypoBast Tejexka oOCay:XKuBaeTCs, Kak
NPaBUJIO, OXHHM pabouuM. B peayjbTaTe NpHMeHEHHsT OyPOBBIX Te-
JeeK JOCTHraeTssl yBeJUUeHHe NPOU3BOJHTENbHOCTH OYpPHUAbLIHKA
foJiee yeM B JBa pasa B CPaBHEHHHM ¢ OypeHHeM C PACHOPHBIX KO-
JOHOK M NHEBMOIICIIepKEK.

Ilocne cpaBHeHsst 3aTpaT BPEMEHH HAa TNOArOTOBUTEJBHO-38KJIIO-
yuTesJbHble M BCIOMOraTeJbHBIE ONEPaliH CTAHOBUTCS OYE€BHIAHBIM,
YTO HauOOJBLITYIO NPOH3BOAUTENBHOCTb OYPHJBLLIHKA C OJHOBPeMEH-
HbIM OOJIeryeHneM ero TPyaa MomKeT O0ecleddTb TOJIbKO OypoBasi Te-
JleKKa C YCTAHOBJEHEBIMH Ha HeHl OYpPUJbHBIMH MallMHAMHU C aBTO-
nogatTuukamu. Ecan npu GypeHHH ¢ NHeBMONOAJAEPIEK NPOU3BOMIH-
TeJBHOCTh Ha BHIXOA 1o 3a60i0 KoJgebajach B CpeiHeM 2,5—
3,0 m3/uen.-cmeny, T0 npu Oypennd c OypOBOH TEJIEXKKH CPEAHSA
MPOU3BOJIUTENBHOCTE coctasasiia 4,5—5,0 m3/uen.-cmeny. JlocTUrny-
Thie TIPH 3TOM CKOPOCTH NMPOXOAKH BbIpabOTOK He YCTYNAIOT CKOPO-
CTSIM, JOCTHTHYTBIM C MpHMeHeHHeM IHEBMOIIOANEPKEK, 3a HCKJIO-
UeHHeM pPEKOPJHBIX NPOX0oA0K B YeXOC/JOBaKHH.

HeobX0AUMO OTMETHTb, 4TO OYPOBHIE TEJEXKKH HAIULIH HAHOOMb-
iee NPHUMEHeHHe B MHUPOBOH NpPAKTHKE NPOXOAKH TOPHBIX BhIpabo-
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TOK B nepuos ¢ 1940 no 1954 rr. B mocaennue rofwl B CBA3H C IO-
sIBJIEHHEM JIETKHX BBICOKONPOU3BOMUTEILHEIX BBICOKOYACTOTHBIX OY-
PUJIbHBIX MOJIOTKOB, YCTAHABJIMBAaeMEBIX Ha [THEBMOIOJJEPIKKAX, 34
CYeT HacChlLleHHUs] 3a60eB GOJILIIHM KOJIMYECTBOM OYPH/ILHBIX MallHH
B OTHE/JbHBIX CJOyYasX HAOCTUTHYTbHl OYCHb BBICOKHE CKOPOCTH HpO-
Xoak¥ BbIpaGoTok (YexocsaoBakusi, Aurvust). B CBAZH ¢ 3TUM B HE
KOTOPHIX CTpaHax, HanpuMmep Bo PpaHUiy, HAMeYaeTCs Mepexon
NPUMEHEHHs NPH MTPOXOJAKE BbIPAOOTOK OYPOBBIX TeJeXKeK C TsKesu-
MH OypPW/ILHBIMH MOJIOTKAMH K TPUMEHEHHIO JIerKdX BLICOKOYaCT(l-
HbIX OYPHJIbHBIX MOJIOTKOB Ha MNHeBMomnoguep:xkax [9].

OnHako npHMeHeHHe THEBMOIMOAAEPHKEK HCKAI0YaeT MHQroMoJoT-
KOBOe OOCJYXKHMBaHHE, BJeYeT 34 cOOOH HACBIIIeHHe 34005 GOJbUHM
KOJIMYeCTBOM pabOYHX, B pe3yJabTaTte UYero 3HAYMTEJbHO CHHUK&TCS
MPOU3BOAHTENBHOCTb TPYAA. B ciyyasx, KOrja oT CKOpPOCTH IpsXOXR-
KH BbIpDaGOTKH 3aBHCHT OOlllee passHTHe paboT, Hanpumep TNPH
CTPOUTEJNBCTBE U PEKOHCTPYKLHH ILIAXT, H KOTJAa CKopeilluass mOXOA-
Ka BHIPAOOTOK COKPATHT APYIHe pacxojbl, GEIBAET LeJeco0’Pa3Ho
lieHOH OOJIBIIOrO HAcBIleHHsT 3a00st paGOUYUMH M NOBBLIIIIEHH(TO pac-
XOa 3HEPrHd JNOCTHTHYTH OOJiee OBICTPOTrO NPOXOMKAEHHS] Ta{HX BHI-
pa6Gotox. Ho pemienne Bompoca ckopeiiiiiero nposefienusi BEPaGOTOK
338 CYET CHHKEHHSI MPOU3BOJUTENBHOCTH TPY/Ja W YBEeJHUeIHst CTOM-
MOCTH IO MPSIMBIM HOPDMHPYEMBbIM 3aTpaTtaM SBJASeTCs OAIOCTOPOH-
HHM.

Heo6xonumo, uT0GB CTOUMOCTb EeAHHHIBLI [JIHHBL BHIPAGOTKH
He IOBBbIIIAJIACh C YBEJHUEGHHEM CKODOCTH IPOXOJAKH sbIPabOTKH.
DTOr0 MOXKHO JOCTHTHYTb 33 CUeT yJydllleHWusn OprasM3tlHUH TPYAd,
GoJiee NOJHOrO HCIOJNB30BAHUSE OGOPYMOBAHHMS H MeXaiu3MOB, MO-
BBHIILIEHHS] NMPOH3BOAUTENBHOCTH TPYy/a.

bBypoBas TesexKa, Hapsiny ¢ oGecrneueHHeM BLICOKCH MPOH3BOLM-
TeJbHOCTH TpYyHa, MMO3BOJseT NPH HaljlexKalleld opriHu3auuun ofe-
CIIEUHTD BBICOKME CKODOCTH INPOXOJKM BbIpaboTOK (Tadtd. 2).

Eciu B HacTofllllee BpeMsi JIerKMe BLICOKOYAaCTOTIHlE GypHJIbHBIE
MOJIOTKH Ha ITHEBMOIOJAEPKKAX BBLITECHSIOT B HEKOTOPHIX CJydasix
TsKeJble OypuiibHble MAaIUMHBL, YCTAHOBJCHHBIE Ha GYPOBBIX TeJex-
Kax, TO IpU YCTAHOBKe HA OYPOBBIX TeJeXKKax AJHHHOXOHOBBIX®»
BBICOKOYACTOTHBIX OYPHABLHLIX MAlUMH 3TOT IIPOIEC B NMPOTHKEHHBIX
ABYXIIYTEBBIX BbIPACOTKAX MOXKeT MPOTEKATh B 0OPATHOM HampaeJe:-
HAHM, TaK Kax nocaennue OyLyT 3HAUHTEJbHO [POH3BOJAUTENIbHEE
fepPBBIX, »

B uacrosiee BpeMs Haspesa BONPOC O DPAaCCMOTPEHHH 6YPOBOH
TeJIEXKKH He TOJbKO KaK MeXaHHM3Ma JJsi YCTEHOBKH TSKEJNLIX KO-
JIOHKOBBIX OYPHJILHLIX MAIIHH, HO M Kak CHEIMaJbHOro MpPUCIOCOD-
JICHHST IJIT MHOTOMOJIOTKOBOIO OOVDHUBAHHSI JIOOBIMH, B TOM YHCAE
H CDeJHHMH MO BecCy, OYPHJIBHBIMH MamnHamd. OCHOBHEIe HELOCTAT-
KH OYPOBBIX TesIeXKeK, 3aKJII0Yaloliuecss B CJIOXKHOCTH M IPOMO3JAKO-
CTH KOHCTPYKUHH, a TaKKe B CJOXKHOCTH MaHEBDOB C HHMH B 3a6oe
BBIPAGOTKH, AOKHBI GBITh IPEOLOJNCHEl MYTEM CO3JAaHHUsI HOBBIX, OT-
BEYAIOLIHX COBPEMEHHLEIM TPeOOBAHHAM KOHCTPYKIHH GYDPOBBIX Te-
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JcKeK ¥ paspaboTku HauGolee PALMOHANbHBIX THIOBBIX CXeM opra-
HH3anud padoT MO HX NPUMEHEHHIO.

Ipumenenue GypOBBIX TeJEXKeK H «AJUHHOXOAOBLIX> 6YypHJbHBIX
MAIIHH 0COGO0 LeJeco00pasHo Ha IIaXTax-HOBOCTPOHKAX Kya6acca,
rie uMeercsi GOJBIION O6beM TrOpHBIX PaBoT 1O NMPOBEAEHHIO ABYX-
1yTeBBIX BBIPAGOTOK. Tak, HanpuMmep, Ha DlaxTe «ErosoBckaga-1» u
HepTHHCKas-3anaaHas» Tpecra «JIeHMHCKIIaXTOCTPOH» 00BbEM TOp-
X paboT Ha MOMEHT CHauM LIaXThl B IKCIyaTallMio 1O NPOBEAE-
HI0 ABYXIYTeBBIX BHIPAGOTOK CedeHHEeM 14—18,5 42 B 1POXOJAKE B
3-4 pasa 6ogblue 06BbeMa TOPHBIX paGoT No NpOBEJEHHI0 OAHOIMY-
TeLX BLIPAOOTOK.

BbIBOJibl

fa ocHOBanuMH aHaju3a IpUMeHeHUs OYPHJIbHBIX MallHH W yCTa-
HOBOHBIX MEXaHH3MOB MOXHO DEKOMEHAO0BAThL CJeAYIOLLee.

1.Bypenne «c pyKu» HEOGXOAMMO IO BO3MOXKHOCTH HCKJIIOUHTD.

2. PacmopHble KOJOHKH H CbeMHBIE MAaHHIYJSTOPBl HE MOyt
OBITh 'eKOMEHMOBAHBl [JIst NPUMEHEHHs Ha [IaXTaX-HOBOCTPOHKAX
KYSGaQa,

3. Inu mpoXoiKe ABYXIYTeBHX BHPABOTOK B TMOPOAAX CPeJHEll
kpenoctt ([ mo 4) peKOMeHAyerCsl MPUMEHSAThH MJHHHOXOLOBbIE KO-
JIOHKOBBIt 3,JeKTPOCBEpJia C IPOMBIBKOH, YCTaHaBJMBaeMple Ha Oy-
POBHIX TE€esKKax,

4. TIpt npoxojKe ABYXIYTeBbIX BHIPAGOTOK B MOPOAAX KPEMKHX
(f csbimie 5—6) 1esecoofpa3HO NPUMEHATH «IJIMHHOXOAOBBIE? KO-
JIOHKOBBI€ {ypujibHble MAalIMHBI, KOTOPBlE —IOJIKHbI 6LITL CO3JlaHb!
Ha 6ase BHOKOUACTOTHHIX MojotkoB T-10 u III1-110.

5. B oamwiyreBrIX BhIpabOTKAax, KaMepax, CONPAKECHHAX CTBOJIOB
¢ OKOJIOCTBOJSHBLIMHM IBOpaMH, cCOOHKAX W APYTHX NONOOHBIX UM Bbl-
paboTKax [Js. 6ypeHns IUNYypOB CJleAyeT MPUMEHATH BBICOKOYACTOT-
Hole 6VPUILHBe Mamuubl [1P-25, T1P-24,1 ¢ nHeBMONOAEPKKAMH.

6. TpebyeTa cosgaTb HOBYIO OypOBYIO TeJIEXKY NPUMEHHTEIBHO
K YCJAOBHAM IIxT-HOBOCTpOeK Kyabacca. Irta 3ajaya MOXKeT ObITh
pellleHa TOCPedrBOM NOCTaHOBKH CHElHa/JbHOW HAyYHO-HCCIENOBa-
TeJABCKOI H KOHC'PYKTOPCKOH PaGOTHI.

7. o Buemperus GypoBBIX TeJeXeK Ieeco06pasHo IPH TpoBe-
ACHHM BCeX BBIPA(DTOK NPHMEHATb OYpPHJbHBIE MOJIOTKH [MP-25 u
[1P-2451 ¢ nHeBMOIoOJiepKKaMH.

8. Ilpu Heo6xoimmocTH OypeHHsi IUMYPOB «C DYKH» 1Leecoob-
pasHO TIpUMeHsITb GrpusbHble MoJoTkd [TM-508.

9. Heo6xomumo tectd pabGoTbl MO HCCJAEOBAHHIO BPAILATEILHO-
yAapHOTO GypeHHS H CO3/aHHd MAIIMH 5TOrO THNA JJis  YCJIOBEHH
Kys6acca.
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