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(ITpeactapaena kadespoil rOPHBIX MABIHK H PYHHUHOTO TPAHCIIOPTA)

HMcenenopanuaM pyunbX NMHEBMATHUYECKHX MOJOTKOB MOCBAIIEHO MHOFO
paGoT pas/HYHBIX aBTOPOB, 10 BONPOC BMGPOH3OALMH TOJHOCTBIO ellle He
peuter. Heobxomumocth GpicTpeiiillero penienusi 3Toro BONpoca o6ocHOBaHa
CaAHUTAPHO-THIHEHUUECKHMH pa0OTHHKAMH Ha anajise maToJOrHYecKux npo-
leccoB B opraimsMe DabOuHX, HCHOIb3YIOUMX PYUHOH MEXAHH3NPORAHHBIMN
uHcTpy™ment [1—3].

B naunoii crarbe H3znaraTcs pes3y.abTATH  HCCAELOBAHHE W OLEHKH
PYOH/IBHBIX I K/J€NadbHBIX MOJOTKOB NO CAHHTAPHbLIM HOPMaM Ha BHOPAIHIO
¢ YYETOM CIIEKTPAaJbHOTO ee COCTaBa.

Vccnenys posHukHOBeHHe W DasBHTHe BHOPALHOHHON 6OJE3HH, rHrHe-
JIHCTBI OTMEYalOT Ba)KHOE 3HayYeHHe YacTOTh BHOpaumu. HauGosee xapak-
TEPHBIM CUMNTOMOM BUODANHOHHOU GOJMe3HH SBJASIETCS CNasM KPOBEHOCHLIX
cocynoB. Obcaepopante paGoTaloUMX NTHEBMATHYECKHM HHCTPYMEHTOM IIO-
Ka3aJao, UTO MepBble NPU3HAKH TMPOABJIEHHT CIA3Ma COCYAOB HMEJIH MECTs
npu yacrore BuOpaunu 35 2y, a nanboganliee KoJndecTso 3aboseBanui npu-
xoauTest Ha uvactory 100 ey [1].

Urobbl sHaTh aMIAUTYAY H YacToTy BuGpauuu npu 60—100 ey, HeoH-
XOAUMO JINGO MPOBECTH HCNbITAHHS MOJOTKOB ¢ 3aMepaMy BHOpalMu jart-
YHKAMH, HACTPOCHHBIMH Ha ONpeeJgeHHble 4acTOThl, JAHGO BOCHOJb30BATHCS
METOL0M TapMOHHYECKOrO anaju3a. ABTOPH NOJYYWUJIH ONHCHIBAEMbie pe-
3y/JALTaThl ¢ NIOMOULbIO TaAPMOHUUECKOTO ana/u3a 1o MeTOLY TPYHNHpOBaHHUs
Teitnopa [4], nauGosiee npoctoMy a/s1 HEGOJBIIOrO NOPSAIKA rapMOHHK.

[1pn uccaenosanun pyOGHIBHBLIX H KJeNaJbHbiX MOJOTKOB THma MP M
KE B ToMcKOM NoOMHTeXHHYECKOM HHCTHTYTE OBLIH MOJAYYEHB BHOPOrpaMMEL
MOJIOTKOB IIpH Das/IHUHBIX JABACHHSAX BO3AYXd M YCHJAMSX HAXKATHA M yCTa-
HOBJICHO, YTO 3aBHCHUMOCTb aMIUIHTYAB BHOpalid OCHOBHOH YacTOTbl OT
YCHIHS Ha’KATHS HOCHT CJOXKHBIA sKcTpeMasdabHblit xapakrep (puc. 1). Ilo
Mepe yBeJqHYEHHs YCHJIWs1 HaxKathsl BHOPALUMs KOpmyca MoJIOTKa cHadaJa
MHHUMAa/JpHad MO aMIVIHTY/Ae, a 3aTeM MaKCHMaJbuas., MUHUMYM aMIJIATY-
Abl COOTBETCTBYET «IABANOUIEMY» PeXKHUMY KojseSaHus Koplyca MOJOTKA,
a4 MAaKCHMYM — IIpe/leJbHO OCHOBHOMY pexkHMY. C PHTHEeHMYECKO!l TOUKH 3pe-
HHs1 paboTa B «IUIaBalolleM» pe:kuMe HauGoMce OAATONPUATHA, HO BLLIED-
HATh 3TOT PeHKHUM OUeHb TPYyAHO. Bosbiiell yacThio pabounii cozpaer ycusane
HaXxaTHs, COOTBETCTBYIOIee NPeNeNbHO OCHOBHOMY peXHUMY KoJsebanuil
MOJIOTKA, T. €. B CaMbiX HeOJAroNpHATHLIX YCAOBHAX, MO3TOMY OlleHKa MO-
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JIOTKOB 110 CAHHTAapPHbIM HOpMam NPOU3BOINTCA HAMH HMEHHO B 3TOM Hau-
6oJiee OlAaCHOM pexkKuMe. ,
Onenka moJsoTkos tHna KE 1 MP no amnautyie BuGpallni OCHOBHOH
YaCTOThl NOKa3aJa, YTo BCe MOJOTKH, KpoMe MP-4 u MP-5, yaoBaeTBOpPAIOT
TpeOOBaHUAM CAHHTAPHBIX HOPM. Ec/K e TpHHATH BO BHHMaHHe HEOOXOaH-
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Puc. I. ANmmMTYIHO-CHIOBHIE 3aBHCHMOCTH
WeCTH TapMOHHK  BHOpAanmHuH  MOJOTKA

KE-16:
— 1 (ocnosHas) rapMmonuka, — — — 2 rap-
MOHHK2, — @ —3 rapmonuxka, — A
— 4 rapMmonHka, — [] — 5 rapMoHHka,—

— X ~— 6 rapMoHHKa

MOCTb CHHIKEHHS LONYCTHMOH aMIVIMTYAbl BUOpauMH B 2 uJau 3 pasa mpH
HaJUYUH cyOTapMOHHK [3], TO HH OJZHH MOJIOTOK He HPOHAET Mo CaAHMTaPHBIM
HOpMaM.

[Ipn rapMOHHYECKOM aHaJ/Ju3e Mbl OrpanH4YHAHCh LIECTBIO FapMOHHKAMHU
pubpanuy, Tak Kak OHH /st Pa3HLIX MOJOTKOB.OXBATBIBAIOT CMEKT 4acTOT 0
360 ey, To ecTh BCIHO O6JACTb YACTOT, . BBI3HIBAIOIMX BHOPALUOHHYIO
6osie3nn [1].

ITo pesysabratam amaJjn3a NOCTPOEHLI CIIEKTPOTpaMMEl (puc, 2), Ha KO-
TOPBEIX AMIJIMTYNA OCHOBHOH 4YacTOThl MPHHUMAaAAach 32 eAMHHIY, a 0CTafb-
Hble TAPMOHHKH OLEHHBAJIMChb OTHOIUEHHEM aMIIMTYABl BBICIUEH TapMOHHKH
K ocHoBHOH. [lo mepe yBe/MUEHHsI yCH/IHsl HaXaTHA AaMIVIHTYLBl BBICHIHX
rapMOHHK yBeJanuuBawTca. C  yBeJHUEHHEM Beca KJENaJbiBIX MOJOTKOB
MAaKCHMYM aMINVIHTYAbl B <«IJIaBalouleM» pexuMe nepemeniaercss or 60 2y
K uactoTe 80 ey, a B mpeleJblo ocHOBHOM pexuMe —oT 100 K 60 ey. ¥ py-
OHJbHBIX 2Ke MOJIOTKOB B 000HX peXMMax ¢ yBeAHYeHHEeM Beca MOJOTKA MaK-
CHMYM aMILIMTYLbl lepeMenlaeTcss K rapMOHHKAM Go/ee BBICOKHX MOpPSAKOB.
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AMINUTY IHO-CHIOBbIE
TapMOHHKH (pHC.
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Puce, 2. Cpextporpammbl  Konefanuii

koprmyca moaotka KE-16 opn  passe-

"HUH BG3/iyXa B CeTH b «TW W pasiny-
HBIX YCHIUAX HAMKATHSA

3aBHCHMOCTH,
1), UMeIoT Takoll Ke Xapakrep U3MeHEeHU, UTO U AJ5 OCHOB-

NOCTPOEHHbIE ISl KaXKJAOH BhICIen

HO[l rapMOHHKH, T. €. B «IJIABAIOLLEM»
peXkuMe aMIJIdTyAa MHHHMAaJbHad, a
B IIpeLeJbHO OCHOBHOM — MaKCHMAaJib-
Hasl.

Jst oueHkr RUODAUHU MOJOTKOB
[0 CAHUTapPHbBIM HOPMAM C YUeTOM
BHICIUHX TAPMOHHK ONpejeseHbl Ko3d -
(pulenTH 6€30MaCHOCTH KaK OTHoUle-
HHe JONYCTHMOI aMmAHTYyILI BHEpa-
uun K ¢paxruueckoil. Kosdpduuuent
fe30macHOCTH KJeladbHbIX MOJCTKOB
YBEJIHYUBACTCSI C YBEeJHYEHHEM Beca
mosaotka (raba. 1). Hanpumep, mo-
aotkd KE-16 u KE-19 ynosaersopsitor
HOpMaMm MO MEPBOI U BTOPOI TAPMOHH-
ke (uwacrora 20—60 ey), KE-22
u KE-28 no nepsbiM TpeMm (4acTora
16—50 ey), a KE-32 ynonaersopser
CaHUTApULIM HOpMaM no BceM cy0-
rapMOHHKAM NPaKTHUECKH TIPH BCex
BO3MOMKHBIX peRHMaXx.

[Tokaxkem Ha mpumMepe MOJOTKA
KE-28 Heo6X0AHMOCTh OLEHKH MOJIOT-
KOB MO KaKJ0H rapMoHuKe B GTIAETb-
'ocTH, B npejeabHO OCHOBHOM peXH-
Me hakTHUYeCKHe aMIIMTy/aa H 4acTo-
ra BUOpAlHH OCHOBHOIl TAPMOHHKH MO-
notka KE-28 cooTBeTCTBEHHO paBHbE
1,35 M u 14 ey. Yuurtnipas Haaudde
cyOrapMoHHK ¢ uvacrotoli 50—80 ey,
Mbl 10AKHKE JIOOYCTHMYIO aMILIUTYLY
2,10 mai yMeublnTh B 2 pasa, TO €CThb
OHa A0JMKia ObITh NPHHATA pPAaBHOk
1,05 ma. B stoM  cayuae  MOJOTOK
KE-28 ne ynosaerBopser calutapunim
HopMam, Tak kak Kosdduuneut 6e30-

MacHOCTH  €ro  MeHbUle  eQMHHULI
1,05

( =0,78 |. Ilpu ouenke no Hop-
1,35

MaM aMIUIMTYAbl  KaxK/J0H H3 BBLICHIHX
FAPMOHHK B «IVIABAKOLLEM» pexKiiMe
(raba. 1) ToabKO aMMJIHTYAa MHTORN
rapMOHHKH  MEHbIJE JONYCTHMOH, a
B NPELEIbHO OCHOBHOM peXKHUME MOJO-
Tok KE-28 yaoBierBopsier NoaHOCTBIO
TpeboBanuam caHuTapHox HopM- Cie-
N0BATEJALHO, OLeHKa MOJOTKOB d0JIK-
Ha OPOU3BO/MTLCA C YUETOM aMIANTY-
ALl KaxKA01l rapMOHUKH,

Mcxonsa W3 anaausa pexumMon pa-
GoThl 1 CreKTpa d9acTtoT BHOpalin

NIIEBMATHYECKHX MOJOTKOB, MOTYT OBITh ¢(hOPMYJIHPOBAHBI OCHOBHble Tpebho-
BaHUsl K BUOpOTacAUiHM YCTPOHCTBAM:
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1) Bubporacsilee yCTPOHCTBO JAOJXKHO ObITb PACCUHTAHO HA Teperady
MOJIOTKY BO3MOXKHBIX YCH/IM{ HakaTtus padouero (no 40 ke);

2) BubGporacsilee 3BeHO AOMKHO obecreuuBiTh 3()QEKTHBHYIO dUIALTPA-
U0 su6pauuu yactoTol 1o 360 ey W ammautyiod no 3—4 ma.

Oanum u3 nytell pe3KOro CHUXKEHHA BuUOpPaLKH, OTBEYAIOUIEro YyKa3aH-
HbIM TpeGOBAHMAM, SIBJAETCS CO34aHKe MOJOTKOB C YNPYIHMH ([OANpPYHH-

Ta6auma t

Beavunasl KoadpuLHEHTOR 0e30MACHOCTH AJsl IWECTH TapMOHHK MOJOTKA

y Koapdu tnedarnl 6¢30nacHOCTH IS MOJOTKOB
c"E; MP-4 | MP-5 | MP-6 | KE-16 | KE-19 | KE-22 | KE-28 | KE-32
Pexuum Z
padoThl =
MOJNOTKA i Uucno yaapos B MHHYTY
=
§ 3500 | 2200 | 1600 | 1900 | 1500 \ 1100 ‘ 950 ‘ 800
1 0,65 1,13 2,08 7,8 1,28 5,8 1,16 —
2 | 1,15 | 0,68 | 0,62 | 3,02 | 1,43 | 8,4 5,42 —
[aasaiowmi 3 10,30 0,22 0,43 1,95 0,93 4,26 |.2,90 -—
4 |1,0 0,64 0,13 0,14 0,37 1,69 2,12 —
5 12,05 0,15 0,2) 0,26 0,13 0,66 0,16 —
6 | 2,56 0,10 0,31 2,92 0,04 0,19 1,21 —
1 | 0,56 0,93 2,55 5,97 1,12 3,27 1,55 2,82
2 10,089 0,28 1,28 4,07 1,08 6,94 3,55 8,77
flpeneanio 3 | 0,26 0,47 0,63 0,83 0,74 2,30 2,51 3,93
OCHOBHOI 4 1052 | 0,73 | 0,90 | 0,49 | 0,48 | 0,47 | 1,90 | 2,19
5 11,31 | 0,14 | 0,15 | 0,48 | 0,05 | 0,21 1,48 | 1,13
6 | 2,56 | 0,25 | 0,57 | 0,15 | 0,54 | 0,09 | 7,14 | 2,15

HEeHHbIMH) PYKOATKAMM H 3JACTHUHBLIMH My(DTaMy AJ5 H30ASLUHU JEBOH PYKH
padouero ot pudpaluy HHCTPYMEHTA.
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