U3IBECTHHI

TOMCKOI'C OPJIEHA TPYJOBOI'O KPACHOTIO 3HAMEHH
ITOJIMTEXHUYECKOYO HWHCTHUTYTA um. C. M. KHMPOBA

Toa 108 HCCJENOBAHHE BYPHJILHBIX MAIIHH 1859

HEKOTOPDBIE PE3YJAbTATbI NPOU3BOACTBEHHDIX
HUCHBITAHUM JIETKUX AJHHHOXOAOBBIX
AJEKTPOCBEPJI

H. I". bacos, H. C. Ko.aodsxcroui, B. H. [locopeaos

Wcerreopanusi PeyKMMOB — BpallaTeJbHOro  OypeHdst HINYpOB B
KPCNKOM VIV M TOPHBIX TOpoAax Masoit kpenoctd (f=2--4 no
nikade npod. M. M. TIpoTO/bSIKOHOBA) NOKA3BIBAIOT, UTO MAKCHMa1b-
Hasi IPOU3BOJUTEIBHOCTL COBDEMEHHBIX  PYYHBIX  9JIEKTPOCBEpJ H
HanGodlee MOJHOe HCIoAb3oBaHue ux momuoctd 1,0—1,2 ket moryt
ObiTh Ofecmedennl npH ycwiusix  nogaun 200—250 xe {1]. PaGounii
7Ke, MOZaBas CBepJO BPYUHYIO, MOXKeT o0eCHeduTh OypeHue ropH3OH-
TAJABHBIX Oypos ¢ ycusiueMm 18—30 &2, T. e. 3KCILIyaTaluss PyuHbIX
cBepdl Npu OYpeHHH KpPenmKux yIJel W caalbix TIOpoj BeleTCs Ha
Maino 3QPEeKTUBHBIX PeKUMaXx.

B cBfI3H ¢ 3THM HEKOTOPBIMH 3aBOJAMH B HaCTOsUIee BPEMS Bbi-
nyckaloress pyunnie aiekrtpocsepaa  IOPII-20 n CPII-1, wnmetomme
TipUHyAHTeapHYI0 nogauy. Ilo cBouM TeXHHUCCKHM XapaKTepPHCTAKAM
9TH cBepJia MOryT ofecreyuBaTtbh OypeHHe KPENKHX YIJel u c¢ialbix
nopoj Ha HauGoJee [eJecO0BPAa3HbIX PEKHMAX, T. e. ¢ ycriuem 200—
250 k2 u ckopoctbio nogaun 0,5—0,9 m/uun. Oamako B NPaKTHKE
1axteppl-npoxonuuku cgepjamu IPTT-20 noabsyrores Menee OXOTHO,
yem cpepaaMu DP-5. T1puunHei 3TOro, no HauleMy MHEHHIO, siBJISICT-
51 TO, UTO IIPHCIOCO6/eHYe JUIs NPUHYIUTEJNLHOH [Tofaud cBepJsia Mme-
XalHM3UpyeT TONBKO UacTh TPYAOEMKOH PAabOTHl OYypPHJIBIIMKA — CO3-
7d4CT HeoOXoMuMOoe yeuaHe nojaun. [loanep:kanue Xe cCBepJia B HYX-
HOM MOJOXKEHHH OCYILECTBJSETCS BPYUHYIO, KaK U NIPH 3KCIJIyaTalHH
OGLIMHBIX PyuHBIX cBepd DP-5. Ecau ydects, uto Bec cepsa IPTII-20
u CPII-1 yBenuuen 1o cpaBHeHHIO ¢ BecoM cpepa DP-5 na 4-—7 ke
1 cocrasJser 27—30 ke BMecTe ¢ 6ypoM U KabesaeM, TO CTAHOBHTCS
SICHBIM, UTO OHH HE MOI'YT CYHICCTBEHHO OO0JeTYuTL TPYX OYpHJIb-
1uKa.

Beuay otcyrcersust y cBeps DPI1-20 u CPII-1 criennanpHeIx mpuc-
nocobJeHuit 19 HanpasJeHuss Oypa Bo BpeMsl 3a0ypHBaHHua U Oype-
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HHS 3TA ONepalus NPH HAJHUMH JJMHHOH IITAHPH M NMPUHYAUTENbHO
fl0AAYd O4eHb TPYHLoeMKa H oracHa. Bce 310 ofecueHuBaer cgepJa ¢
NPHHYIATEJbHOH IoJayen.

Psp sarpaHu4Hbix QUpPM cHabxkKaeT pydHble 3JCKTPOCBEpJa CIe-
[UaJbHBIMH [OJaTYHMKAMK, YCTAHOBJEHHBIMH HAa PaclOpPHBIX KOJOH-
xax. I[TofaTunKd MMeIoT JIIOHETBl NJsA HanpaBileHuss Oypa npu 3aly-
puBanud. TIpuBOJ 3THX NOAATYHKOB, KaK IPaBHJIO, OCYHIECTBJACTCS
Bpvunyo. Takue Ke INpUcnocobJeHHs IJsT PYUHBIX CBepJl H3rOTOB-
JISIACL B TIOCJEHHE TOABl U KOHOTOICKUM 3aBOAOM. DTH IIPHCNOCOD-
JIeHUsT BOCIPUHHMAIOT Bec cBepsja M OypOBOTO HHCTPyMeHTA B Tede-
HHC BCEro nponecca OypeHds H, TakuM o06pa3’oM, 0CBOOOXKHAIOT pa-
fouero OT BHINOCJHeHHsT Haubojee TPyAoeMKoH omnepauuH. OAHAKO
BBHIY PYYHOTO TNpPHBOJA TAKHX [OJATUHKOB PAaOOUYMH BCe-TAKU BBI-
HYyXKJeH 3aTpaydBaTh HA 10JAauy CcBepJa 3HaUUTeNbHblE YCHJIHA.
KpoMe TOro, Hx mpuMeHeHHe, INpeLyCMaTpHBAIOIlee YCTAaHOBKY Ha
pacmopHOH KOJOHKe, IPHBOJUT K OOJBLIIMM 3aTpaTaM BpPEMeHH Ha
BCIIOMOTaTeNbHble OlePalty,

C 1leJbl0 YMeHbIUEHHs] TPYMLOEMKOCTH pabOThl PYUYHBIMH 3JIEKTPO-
CBepJaMM M YBeJHYeHHs HX [POU3BOJAUTENBHOCTH JOLEHT TOMCKOro
nosauTexuuueckoro uHcturyra O. JI. AJnMOB NpeAJIOXHI  CO3MATH
71 HEX CcllelMajdbHOoe NOAAepPKHUBalolle-NoatIlee IPHCHOCOOaeHHE,
KOTOPOe 3aBOJ JOJKEH IOCTABJAAThH BMeCTe € BHIIYCKaeMbIMH €Bep-
JIAMH.

Jlas zHanbosee 5QEKTUBHOrO NPHUMEHEHHS TAKOro IpHcnocobJie-
HHsl B MPAKTHKE TOPHOro Jesa OHO JOJKHO YAOBJETBOPSTH CJAENYIO- -
ILHM YCJOBHSIM: : ‘

1) nosBosATL OYPUTH WIMYp Ha moJdHyio riybuny (1,8—2,0 )
0e3 cMeHbl OYPOBBIX IITAHT,

2) uWMeTb YCTPOHCTBO JJisi HarnpaBJjeHusi Oypa npu 3abypuBaHui
nmypa;

3) ocBoboxaaTh OypHUJBLIMKA OT NOJICPNKAHHA H MOJAYH CBep-
Ja B mpolecce OypeHHS, OCTABJAAA 34 HMUM (YHKLUHH YIpaBJIEeHHS
MAalIUHOH: BKJIOUeHHe H BHIKJIOUEHHe JBHUraTessi U MeXaHH3Ma I0-
daud, YCTAHOBKY ee mepenl OypeHHeM M CMeHY HHCTPYMEHTA,

4) TmoamepUBaloIee TPUCIOCOOJEHHEe JOJKHO YCTaHABJIMBATH-
Csl HaA PacloOpHOH KOJOHKE WM HA CYLIeCTBYIOLIHX MaHMIYJATOPAX,
ObITH TIPOCTBIM TIO KOHCTPYKIIMH, AOCTATOYHO KOMIIAKTHHIM H JIETKHM.

Ha ocHoBanuu 3T0ro 6plia paspabotadHa KOHCTPYKLHS JIETKOTO
JUTHHHOXOIOBOIO 3JIEKTPOCBEpJa, KOTOPOe OblIO  HM3TrOTOBJEHO  Ya-
CTHYHO Ha TOMCKOM 2J1eKTPOMeXaHHUEeCKOM 3aBOJe, YACTHYHO B Ma-
cTtepckoil mHctHTyTa. OHO nperncras/sgeT coOOH MOAEPHHU3UPOBAHHOC
9.J1€KTPOCBEPJIO ¢ MpUHYLUTeabHON mogaueir DPII-20, ycranosiennoe
Ha AJIMHHOH JIerKOH HampapJsilollleil paMe, KoTopas MO3BOJsIET OY-
PHTH IIMYypbl Ha HEOOXOAMMYIO TJIYOUHY Oe3 CcMeHBl OypOBOH LUTAH-
ra (puc. 1).

Bo Bpems OypeHHsI CBepJIO IepeMelllacTCd MO HalpapJsollel
paMe C IOMOILBIO CBOErO MOJAKNIEr0 MeXaHU3Ma, NPeACTaBJIAIONIEro
coboil JebelKy, NMPUBOJ KOTOPOH OCYLILeCTBJSETCH OT JABHTaTess
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2/JIeKTPOCBepJIa uepes uepBsiunblil peayktop. Ilogaua sicexTpocBep.la
Ha 3a00i OoCylUecTBJseTCS 34 CueT HaMaTblBaHUs Ha ©Oapabau Jc-
GCAKKM CTadbHOTO KanaTuka / (puc. 1), OAHH KOHeIl KOTOporo ykper-
JSIeTCsl HQ JIoOHeTe nanpasJdgiowled pamel.  llonawouiuii  MexaHH2M
HMeeT (PPHKUHOHLYIO My(Ty, COCTOSLUYI0O H3 BHYIPeHHero 2 H  iia-
PYARUOFO & KOHYCHBIX JINCKOB, IIEPBBIli H3 KOTOPBIX COEIHHEH C Bi-
JlOM 4epBSYHOIO KoJeca peAyKropa, a BTopoil — ¢ 6apabadom. C iio-
MOHLILIO OPHKUMHOH Tailku 4 MO/KHO H3MCHSITH YCUJIHEe C:KaATHs JHC-
KoB MY(QTbL M TEGM CaMBIM H3MCHSITD VCUJIHE 110Jaudl CBepJa na 3d-

Puc. 1. O()IILHH RHA JIQUROVO GLTHILOXO,/{OBOTO CRTPOCBEINIA,

Ooif. Kopmyc peiykropa cpepia HaTOTORICH €O CHCHHATLHBIM TDII-
JAMBOM O (pHC. 1), KOTOPLIT COVAHT U155 KPCOJCHHST MallnHbl b {a-
3ax kaperkn [ {puc. 2). HOABMKHO 3aKPCILICHION Ha anpan/isio-
IGH pame 2 DOAAIILCIO VCTPOoICeTRA,

Hpu oOypupanii 345051 ATHHHOXOLOBLIMHE CBEPJAAMI, VCTHilOb-
JeHHBIMH Ha MAaHHOYJISATOPC € OTKJIOHEHHEM CIPebl HOCJeHAHCIs U
JI00YI0 CTOPOHY OT OCH BulpaBGOTKH, TepsieTCsl yacTb MOJe3HOI0 XO.1d
riopawilero ycrpoicrsa. [1o3ToMy OHO JOMHEHO HMETH KOMICHCITOD
XOfd, 4TOGBl BeChb KOMILIEKT HIIYPOB MOMXKHO ObLIO OYPHTL Ha OTii-
HaKopyio TJyouny. Jlerkoe IJHHHOXOA0BOEC —CBOPJIO  HMECT  Taxoi
KOMIICHCATOP € XPamoBbiM (DUKCHUPYIOIUHM MexanuzMoM, OH COoCTOUT
13 3y04aTthiX BHIpe3on 3 (pHc. 2) B HUXKHeM peOpe HallpaBisiolieil
pambl ¥ cobauku 4, YKpeILIeHHOH Ha CTaHHHe 5 ¢ Tape/byatoil nsi-
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TOH 6 [AJ5 KpelJieHHs Bcell YCTAHOBKH Ha Manunyjastope. Hanpas-
JITIONLAsl paMa BXOJMT B NA3bl CTAHWHBI peOpaMu YroJakoB 7 M IpH
paboTe cBepsa (GUKCHpyeTCsl OT CMelleHHs Has3ajd co0auKoH, BXOJs-
el B 3ybuathlil Bhipe3 peOpa HampapJsioLlei.

M1 HanpasJenuss OypOBOrO MHCTPYMEHTZ B MOMEHT 3abypuBa-
HII IUMYPOR Ha TepejHel vacTH HanpapJAloNiefi paMel yKperJen
JIOHET 8. COCTOANINIT H3 KOPIVCa C OTKUEHOH KPBIIIKOH, pa3pe3Hoi
YVIVHHOH BTYJKH M TaliKl pPacnopHoil nMku 9. 3ajuec peGpo JwoHe-
Ta MMCeT OTBepPCTHe IS5 3alerJieHHsi CTaJLHOTO KaHATHKA, MoJaio-
[IIeT0 MeXaHH3Ma cBepJa.

IIpousBoncTBeHHbIe HCHBITAUMS JeFKHX NJIHHHOXOIOBBIX 3/€KTPO-
cBepJ NPOBOAMJINCH BHAYaJe HA KAMCHHOM Kapbepe Gaus r. Tomcka,
a 3areM Ha maxte 5—6 Tpecra «IIpOKONBLEBCKYroJab» B paGouem 3a-

2900
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Puc. 2. Cxema nojaiomero yCTPOHCT3a JIeTK \TO AJNMHHOXOJOBOTO 3ieK-
TpoCRepJIa

00e MOJIeBOTO INTpeKa C ceueHueM BbIpaboTKH BuepHe 9,2 M2 npH
VCTaHOBKe UX C momolpio Manumygastopor MBbU-5y Ha nopojomno-
rpy3ouHoil mMamuHe YMII-1.

Ha kapbepe u3-3a OTCYTCTBHS TIOPOJ, MAaJoOil KPENOCTH 3KCHEPH-
MeHTAJIbHOE OypeHHe NPOBOAWIOCH HA ydacTKe C OJIHOPOJHBIM Mec-
UAHHKOM C KO3(phHUIIMeHTOM KpemocTH [ = 6.

Bo BpeM$sl MIaXTHBIX HCHBITAHUE OypeyHe NPUXOAUIOCH BECTH B
3a60e ¢ PA3JTUYHBIMH TOPHBIMU IIOPOJAAMH H, B YaCTHOCTH, MO YIJIMC-
THIM ¥ TJIHHACTBIM CJAHLAM C BKJ/AIOUEHHEM KoJuedaHa ¥ KBapla,
CCPOMY aJIEBPOJUTY H TIeCYaHUKY, KPeloCTh KOTOPBIX KoJebaaach
B npenenax = 3——6.

B kauectBe GypoB mNpHUMEHsJach IeCTUrpanHas OypoBas CTadlb
C JAMaMETPOM BIHCAHHOH OKPYKHOCTH 25 Mu.

Yaanenve 6ypOBOH MeJOYH Pa3PyLIEHHOUM MOPOAL H3 WINypa BO
BpeMsi OypeHHS OCYIUECTBJSJIOCH BOJOL, NMOAABAEMOH IOJ NaBJEHHU-
em 1,2—1,5 aru yepe3s ymJIOTHHUTENbHYIO My(Ty B OCEBOH KaHa.l
IITaHrH. BBHAY OTCYTCTBHSI KODOHOK JIJisi BpaullaTeJbHOro OypeHHS
C NPOMBIBKOH NMPHUMEHSVIHCh pe3llbl AuaMeTpoM 42 Mm 10 MSITKUM TIiO-
ponam tuna PM (BHM-501) u no noponam cpenneit xpenocru PII-2
(bH-706), xoTophle ¢ NOMOIIBIO CHENHATBLHOTO TEPEXOAHOIO YCTPOI-
ctea koHcTpykuuu KysHHMYHM kpenuiuch Ha KOHYCe HITAHTH.
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JIJ1s1 OLleHKH PeKUMOB OypPeHHST JIerKUX NJHHHOXOJAOBBLIX 3JEKTPO-
CBepJl BO BPeMsi HX HCIBITAHHS CAMONHIUYIIMM BaTTMETPOM 3aNHCHI-
BaJjiach morpebJ/sieMast MOIIHOCTL. 3aMeps/och YCHJAUEe HONAuH -
HAaMOMETPOM, BKJIOYEHHBIM B pacceuky MOoAalollero KaHaTHKA.

OneiTel  OPOBOJAHIUCH IIPH  CKOPOCTH  BPAICHHS  IITTHHIEC/IS
370 o6/muH.

Jlaunble HCCAEJOBAHUS DEKHMOB OypeHUs MecUaHuKa KPernocThio
[=6 IJIHHHOXOJOBBIMH 3JEKTPOCBEpJaMu CBefleHsl B rpaduk (puc. 3),
H3 KOTOPOro BHJHO, UTO C yBeJHUEHHEeM YCHJIHUS IOJAud H IOTped-
JIIEMOH MOLIHOCTH CKOpPOCTh OypeHust pacrer. Ee NOBBbILIEHHE OCO-
OeHHO 3aMeTHO Mpu ycuiausx nojgauu ot 250 mo 280 ke m morpedane-
nuu MoulHoctd 1,4—1,8 x6r. Ho B Takux yc/JaoBHSAX, T. €. B caydae
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Puc. 3. 3aBHCHMOCTb CKOPOCTH OYPEHHS OT }CHMHH
nojauu (1) n noTpeOnsieMoil MOUIHOCTH (2).

NPEeBbIIEHHA HOMHHAJALIOH MomiHocTH (1 K8T), ABUrate]b CBEpaa
OPII-20 paGotaerT HeyCTOHUHBO, YACTO «ONDOKUIBIBAETCSS,
Caeayer OTMETHTDL, YTO TIPH YCHIHSIX [OJAUH HHKE MaKCHMaJli-
HBIX, O0eClieudBacMbiX NPOCKAIL3bIBAHHEM AUCKOB My(dTHl, OVpeRic
IPOTEKACT TAKZKC CO 3HAUKTEJbHLIMU MHKAMH M CliajlaMd noTpedJsic-
MOH MOILHOCTH (puc. 4). OOCBSICHSIETCS 3TO HECOBEPIUEHCTBOM KOii-
CTPYKUHH KOHUUECKOH (PPUKUHOHHOU MY(DTBI NOAAIOUIETO MeXaHH3Ma
cBep.Ja, KoTtopas He NO3BOJAET IJIaBHO DEryJHpoBaTh YCHJIHE T10/1a-
Yd W YCTOHYHBO IOAAEPXKHUBATL €ro Ha ypOBHE HEeOOXOAHMON BCJil-
UHHBI NyTEM MNPOCKaJb3bIBaHHS JAUCKOB. OHM 4YacTO 3aKJIHHHBAIOTCH,
B pe3yJbTaTe Yero Hapyluaercs COOTBCTCTBHE CKOpOCTeH Gypenusa H
[10Ja4M, 4YTO MPHUBOJUT K UPE3MCPHOH 3arpyske JBHUTaTeJIsl.
~ J1ss BBISIB/JCHHS BO3MOXKHOCTH OYDPCHHUSI HITYPOB CBepJaMu C He-
CKOJIBKO OO0JIbliIed MOLIHOCTBIO JIBHraTe/isl, B 3THX TOPHBIX MOPCIAX
Oblj1a HCcJefoBaHa cospMecTHas padorta AByx maumn IPII-20, npu-
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yeM OJiHA M3 HUX pafoTajia Ha BpallenHe Oypa, a Apyras Ha IOAa-
qy. DTOT SKCHEPHUMEHT NOKasasi, UTo Jaxke He3HAUHTE/bHOE yBeJHHe-
HUMe MOIIHOCTH, HAyllefi Ha GypeHHe, obecleyuBaeT YCTOMYHBYIO pa-
60Ty 3JeKTPOABHraTe/s CBepJa NPH YCHIHIX IOAAYH 300 ke (BMmc-
cto 250 K2), UTO TO3BOJISET YBeJIHUHTh CKOPOCTb OypeHHs B 1,5
pasa.

UcnbiTanns AJAHHOXOIOBHIX CBepJl KaK Ha Kapbepe, TaKk H B
lIaXTe MOKA3aJH, YTO MOUIHOCThL 3jekTpoisHratens IPI1-20 asuaser-
osl HELOCTATOUHOH J/ist oBecrmeueHHs HauboJee 3P(EKTHBHBIX PeXKH-
voB GypeHHsi, OCOOEHHO eCJIM Y4€CTb, YTO KPemoCTb TNOPOJ B OJHOM
M TOM 2Ke 3a60e 110 Mepe ero HPOABHIKEHHS MOXKeT CyIIeCTBCHHO
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Puc. 4. Jlnarpamya MOIGHOCTH, NOTPeOJsieMO 3J1eKTPOABHIaTe/ieM JIIHHHOXO-
710BOTO cpepaa npHfBYpeHHH TecuanHka f= 6 CO CKOPOCTBIO BPAUICHHS JIM!II-
neas 375 o6/MUH H YCHIHAX TONAUH:
7—1925-+220 ke; 2—90-~120 k2; 3— 225-+250 x2: 4— 275 xa.
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MaMeHsIThCs. JIJIs GYpeHHsl NOPOA KPEHOCTbio [ = 6 MOLIHOCTL 3J1eK-
TPOABHTATENS JJHMHHOXOIOBOTO CBepja JIOKHA ObIThb HECKOJBKO
VBeJHMUeHa. DTO JACT BO3MOXKHOCTb IOBBICUTH TNPOH3BOAHTENLHOCTS
TAKHX CBeDJ B CpaBHeHHH C 3JekTpocsepyom IPII-20, ycranossen-
HBIM Ha JUIHHHBIX HAMpPaBJAOIIAX, W TPHMEHATh HX AJs Oypemusa
FOPHBIX TOPOA € KOI(DPUIHEHTOM KPeNoCTH, KOJAeO/IIUIUMCS B Tpe-
xenax [ = 3--6. '

C 1esbio BbigBJIeHHST 3D(PEKTUBHOCTH BHEAPEHHS JIETKUX JJIHHHO-
XOHOBBIX 2J€KTPOCBEPJ OHH HCILITHIBAJMCHL B CPABHEHHH C PYYHBEIMU
ceepiamMu DP-5, HauGosee pacnpocTpaHeHHBIMH Ha maxrax — Kys-
Gacca.

CyulecTByiOIel opranusalnyeil Tpyna Ha maxrax tpecra «IIpo-
KOTILEBCKYIOJIb» TpeAycMaTpUBaeTcsi, YTO TNPH MNPOBELEHHH OCHOB-
HBIX BHIPAGOTOK B 3a60e PaBOTAIOT TPH NMPOXOAUYHMKA B CMeHy. Dype-
Hie WMypoB No nopojaMm ¢ [ <5 0OLYHO BeleTCst PYYHBIMH  3JeK-
tpoceepamu DP-5. TIpH 3TOM BCe TPH NPOXOAYHKA Y4aCTBYIOT B 6)-

16 3axas 29 21:



PeHUMD OJIHH BKJIIOYAET H NOAACPIKUBACT CBEP.'O B HYXKHOM HOJIOZKE-
UM, @ JBA JIPYTHX CO3JAX0T YCHJHe MoJayd Ha 3200i.

ITpoenennrle NPOHIBOJCTBEHHBIE HCIBITAHUS JEFKHX IJHHIOXO-
FOBBIX 9JICKTPOCBEPJT MOILTBEDJHIN 11e1eco00PA3HOCTL HX COSTAHMUS
PDEMIe BCEro NOTOMY, YTO OHM 3HAUMTEALHO 0OJErdaloT TPy —0Oy-
VIBLIHKOB,

B npouecce Gypennss AJMHHOXOZOBLIM CBEPJIOM, VCTAHOBJEHIILIM
I MaHENYJITOPE, YYaCTBYeT OJHII YEJCBCK, (QYUKIIHH KOTOPOro MDH
TOM CROJSTCS K BKJIOUYEHHIO W BLIKJIIOUEHHIO MAIUMHBI, 4 TaKkKe K
EO3BPATY €C B MCXO/HOC TNOJOXKEHIe 110 OKOHUAHHH OypeHHs Wmypa.
JMIL BO BpeMsi Hepexoga OT WINypa K INNypy BTODON MIPOXOAUUK
$KA3bIBAET MOMOIUb B CO3AAHHH PACNopa NOJATUHKA MEKIY 3a00eM
It §TPEION MaHHNyJasTopa, YKPEIVIEHHOTO Ha INOTPY30UHOH MAIHHC,
4 TaKKe B (DHKCHDOBAHHH IOJIOXKEHHSI CTPEJIbl MaHHIVJISTOpA.

XpoHomerpaxnble HaGJIOACHHUST 3a PaGOTO PYUHBIX M AJHHIC-
XOJOBBIX 3JEKTPOCBePJ B OXHOM 3a60€ BBISIBUJIM 3HAUHTEJLHE @
UPCHMYHIECTBA [OCJAEAHHX 1O MAUIHHHOH CKOPOCTH Oypenus (cu.
rabuniy). OpHako ofmas CKopocTb GVPEHHS, VUHTHBAONIAS BCMO-

Pyunoc HJIHHHOXO KO-
TlokasaTenn 3/1e KTPO- Boe 3eKTPO-
CBEeI1o cBepJIo
KoanuecTBO pafiounx B NpPoxonueckoit Gpurage . . 3 3
KonuectBo npoxouukoB, HeoGXOLUMBIX IS 0f-

CAYKHUBAHHS OQHOH MAamIMHE! « . . . . . . . . . 3 1,5
 KOPOCTb MAIHHHOTO CYDEHHS, MM/MUH . . . . 330 460
€KOpOCTh GYDEeHHSI € Y4eTOM BCHOMOTATENBHOTO

BPeMEeHHU, MM/MUH. e e e e e e e e e 290 240
CKOPOCTb GYypeHHA MaluHHaMH, ofC/yMKIBaeMbBIMH

3BEHOM H3 TPeX NDOXONYHKOB, MM[MUKH . . . . . 290 480
Bpemst ma BenomoratenbHBC ofepaumnu 110 6ype-

HITO, %« v v v v v v s s e e 18 43
£ri0co0 VA3ACHUS OvpoBoll medoun . . . . . . . L Burou Boao#

HITAHT ol

MOraTesIbHbIC PaboThl, y AJHHHOXONOBOLO CBePJa HECKOJbKO HUZKE.
OO6DsicuseTcss 310 GOIBIIMMHA 3aTPATAMH BPEMeHH Ha BCHOMOTATedb-
EbIC ONepauvH B LHKJIe OYpeHHs [IMHHOXOJIOBBIM  CBEPJIOM MNpHU
VeTaHoBke ero Ha Manunysasrope tuna MDBH-5y. Ha6mwonenns to-
Xazamu, 4To 609 Bcero BCHOMOraTeNbHOro BPEMEHH VXOANT 1a
pacnop crpetnt manunyaaropa MBH-5y npu nepexone co mmypa na
MIyp, TaK KaK OTCYTCTBYeT OBICTPAsi M HafeXHasi ee (GHUKCANHS D
TOM HJIH HHOM HeOOXOIMMOM MHOJIOZKEHHH.

Ho npumenenne Jierkux NJIHHHOXOMOBBIX 3JEKTPOCBEPJ, JaxKe
AP YCTAHOBKE MX HA TAKHX HECOBePUICHHLIX MAaHHIYJATOpax, Mo3-
BOJHMT 3BEHY MPOXOJAYHKOB B TPH YeJOBeKa PaGoTaTh OJHOBPEMEHHO
Ha nByX Mammhax. Biarogapst 3ToMy CKOPOCTL GypeHHs! MalllMHAMH,
O0CYAKHBAEMBIMH TPEMST MPOXOMUHKAMH, MOXKeT GBbITb yBeJHYeHa
bonee wem B 1,5 pasa (cm. TaGammy), a npu COOTBETCTBYIOHIEH
opranusanuM patdor B 3a60e naxe B 2 paaa.
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Habu0eHuIMH YCTAHOBJAEGHO, UTO NpU OypeHHH LINYpoB (e3 [Ppo-
MBEIBKH GypaMM U3 BHTOH craJju rayorHOH cseime 1,2—1,3 # BbiAa-
ya OypOBOMl MeJIOYHM 3aTPYAHSETCA H CKOPOCTh OYPeHHsT Pe3KO CHH-
xkaercs. [lo3TOoMy pPYUHBIMH cBepJaMH OOBIYHO OypsAT IUNYpsl Ha
rny6uny ne Gosee 1,2—1,3 a. [ny6una mmypa, tpedyemasi nacnop-
TOM OypoB3pBIBHBIX pabor (1,8 M), He BbIAEPKUBAETCS W IOJBHIA-
nge 3a6os 3a OAHy ornajiky obeluHo cocrasager 0,9—1,0 s mpu
BHIXOjle mopoabl 8—10 BaroHerox.

HcnblTadue JIErKHX JJHHHOXOAOBHIX 3JEKTPOCBepJ/I M0Kas3aJso, uTe
[IpMd TPOMBIBKE LINypa CKOPOCTb OypeHHs H 3(P(eKTUBHOCTL yjaJle-
Hyg MEJOUd pas3pyUieHHOH MOPOXBI NPH AOCTATOYHOM JIABJEHHH BO-
A6l He 3aBUCAT OT M3MeHeHMsl ryiyOuHbl mimypa go 2 m. [aybuuna Oy-
peHusi IIMYPOB JErKUMH IJIHHHOXOJOBLIMH  CBEPJaMH  COCTABJ/AALT
1,9—2 m ¢ yxomom sa ornanky 1,6—1,8 m npu BeIXOJe IOPOILL B
o0beMe 15—16 ABYXTOHHBIX BArOHETOK, T. €. 00eCHeunBaercsi mac-
nopT GypoB3phIBHBIX pabor. Kpome Toro, mpomelBKa INypa BOLOH
cospaer GJIATOMPUSITHBIE YCJIOBUS PAOOTHI OYPOBOro- MHCTPYMEHTA, B
pesyJapTaTe Uero cpox cJAyxObl KODOHOK BO3pacTaer B JABa pasa
{1 VJAYYIIAIOTCS CAHUTAPHBIE VC/IOBHS PalbOTH MPOXOAUUKOB.

3HAYHTEJLHOE YBEJHUEHHE MAIUMHHOH  CKOPOCTH  OYDCHHs U
yMeHbllleHHe TPOJOJNKUTEIbHOCTH BCHOMOIaTeIbHOrO BPEMEHH MOXK-
4O JOCTHUb, YCTPAHUB CJAEAYIONHe KOHCTPYKTHBIbIC HeJOCTaTKH, BLi-
SIBJCHHBIC B XOJE KCIBITAHHIl OMBITHBIX 00pasuoB IJTHHHOXOXOBBLIK
CBepdl.

1. Mougocts saexTpojpuraredast csepaa IPII-20 me obecneds-
paeT S(QQMEeKTHBHBIX PEXKHMOB OVDeHHs I[OPOJ € KPeHKHMH BKJIHOUe-
MU (KoJdedaH, Kpapueseie 1IpocTodkH u ap.). Ee neobOxojume
yBe mudTh Ao 1,6—1.8 ker.

2. Koucrpyxuust Gpuruuciinoii MyQTsl He ofecneuupaeT NJIaBHOI
DEryJIHPOBKH YCHJIMA MOAAYM ¥ VCTOHYHMBOro MOAACPZKAHHSA Heo0XO-
JUMOH ero BeJHYMHBI AJsi JadHOH MOILHOCTH c<BepJaa. B cpasu ¢
STHM HeOOXOJIMMO VCTPOICTBO TpedeabHoll MydTbl, II03BOJSIONLICH
VCTAHABAUBATH ONpC;lesICHble VCHIHS NojJayd NPH 3aJaHHOM DexH-
Me cBepJia.

3. Beuay HaAWuHS TOJLKO O/HCI! CKOPOCTH BpAUleHHs INNHHACIA
HCBO3MOXKHO BBIOpATH HEOOXOAHMBIH PeKUM OypeHHs TODHBIX IIOPOA
DAa3JUIHON KpenocTd. HeodxoauMo npelyCMOTpPeTh HaJjH4Hie JBYX-
TPex CKOPOCTed BpAlCHHS LIIMHARIA ¢ NepekJrodendeM ux 0e3 pas-
00OpKH cBepJia.

4, HaJjmune OTAeabHOM MyQTLl A1 NPOMBIBKH YCJIOKISAET YCJI0-
pHg paboOThl €O cBepJoM B mpolecce Oypenus. [Toaromy HeoOXoMiu-
MO NPEAYCMOTPEeTh KOHCTPYKUHIO IINHHAEJS, MO3BOJAIOILYI0 OypPHTh
INIYPBI ¢ TPOMBIBKOII 0e3 crenualbHoil U 3TOro My(TEL

5. Koucrpykiuusa soeikgatouateqas csepiaa IPII-20 tpebyer nocrosn-
[IOr0 Ha Hero BO3JEHCTBHS JJIsi 3aNyCKa MalUlHHBL, YTO 3aTPYyLHSeT
OypeHHe, O0COGEHHO BepxXHUX IINypoB. Heobxogumo npeaycMoTpers
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thuKCcaTOp BK/IIOUEHHOTO TOJOKEHHS! 3JeKTPOLBHTATENsT NJIHHHOXOHAO-
BOTO CBepJia.

Cilelyer eille OTMETHTh KaK HEZOCTATOK KOHCTPYKLHH YCTAHO-
BOUHBIX NPUCNOCOOJAENHA TO, YTO OHH HMEIOT, KaK IIPaBMJIO, FaedHble
FAMHEMBL TIOJ KIIOY. B pesyJbTate 3TOrO 3aTpayHBactcs MHOTO Bpe-
HCHH Ha BCroMorarteqeuble onepamud. ITostomy ycraHoBounble mpH-
€110co0JeHUsT CJeyeT BHIIYCKATh C TA€UHBIMH 3aXKHMaMU CO CBOGO-
MO TepeMellalouiuMcsa PBIYarom.

Brespenue JIerKMX ATHHHOXOMOBBIX 3JEKTPOCBEP.I, CO3LAHHBIX C
YUETOM He/IOCTaTKOB IEPBBIX KOHCTPYKUHMH, INO3BOJHUT NPU GypeHUH
HODPOJ, KPenocTbio [ =3 =6 yBeJHUHTb NPOU3BOAUTENBHOCTD TPpyRa
Oypuipnkos B 1,6—2 pasa B CpaBHeHHH ¢ NIpHMEHeHHeM pPydYHbIX
9JIeKTPOCBEP.I.
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