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i1 PEANWNCJ]T OBHE

Hacrogmue pekoMeHOAlHH COCTOAT H3 LIeCTU pPa3nejioB M
IIeCTH NpHIOoXeHHiA. B nepBOM pasfene NepevucndlTCd X apakK-
TEepUCTHKH, ollpeaendeMnle 3apo/laMH-U3IOTOBUTEISIMH MaAll B H,
HeoOXOoAHMMEbIe IU1d NPOSKTHPOBAHHA M OHHAMHYECKOI'o pacye -
Ta HeCYMHUX KOHCTDYKHHU 3AAQHHY H Ond NpPOeKTHPOBAHHSA H
pac4ydera BHOpPOH3ONAUHH MamMH, B GieAyiomux wYerhipex pas -—
nenax NpHBOASTCS CIHOCOOBI 3KCIEepPHMEHT ajikb HOI'o
HUSI X aPAKTepHCTHUK: AMHAMHYeCKUX Harpyaok,
NeHTpa TIXKeCTH MAamHHLEI, MOMEHTOB HHepIUH OTHOCHT €1k —
HO HeHTpalbHBIX OCel H CKOpoCcTd yObpIBAHHA 9ucna o060-
POTOB IVIABHOI'O Bala MalHHbBI IPH OCTAaHOBKe. B wecroMm
pasfene npHpoadrcd CIoCOObl YMeHblIeHHd OHHAMHYEeCKHX Ha—
rpysoxk. B NnpHnoxeHHIX NalTCHd NpakTHUYeCKHe pPeKOMeHaan HH
IO OHpEeneieHHId XAaApaKTEepHCTHUK MalliH M CpefeHNs Ho aina -
parype AOnd HUX oOIpeanel eHHd.

PexoMeHoauHd BHITYCKAIOTCHA ANS 3 aBOAOB-H3rOTOBUTE -
ne, KOTophie oupeaendioT XAaAPakTepUCTUKH MalUH, HeoOXOAH -
Mble OIS AHHAMHYECKOI'O pacyera CTPOHUTeIbHLIX KOHCTPYKLHUMH.

Bonee TOYHBIH y4YeT AMHAMHYECKHX HAarpysoK Ha Iepe -
KPBITHA .H 110Jibl IIPDOMBILIZIEHHBIX 30AHHH NO3BONHUT IIPOEKTHUPO -~

BaTh 3KOHOMHWYHBIE CTPOMTeNbHbI€ KOHCTPYKIHHU C y49€TOM Tpe-
GoBaHM#i MX IIPOYHOCTH, GEe30HmaCHOCTH NpeOhIBAHMA Jogell #

TexX HOOIrH4eCKUX TpedoBaRUii,

PexomMmenpanun paspaboransl B lleHTpalbHOM HAYYHO-~-HC~
CJISAOBATEIbCKOM HHCTHTYTE CTPOHTEIBLHBIX KOHCTPYKIHE UM,
B.A.Kyvepenko kama.rexH,Hayk B.HU.CricoepniM. Q6mag pe -
gaKinua BBINOJIHEHA PYKOBOAHTENEeM J1aboparopHu OHHaM HKH

HHUNCK um. KyuepeHKo AOKT. TexH.Hayk upo¢. B.l.Kopene -
BEIM,

ompeaene -
IMOJI0 XX @ HU 4

PekoMeHoanid pacCMOTpPeHbl U ofo6GpeHbl HWHCTHT yTa-—
md HUHxummam, BHHUHUxonoamam, BHUUI'mapomam, HucTruTy-

TOM ropHoro gena uM. A.A.Cko9HHCKOro, MHCTATyTaMu [HI —
pocrpoiMarepuansl 1 I'unpoMaumodor ameHue,



1. XAPAKTEPUCTHUKHA MAIIWH, HEOBXOOUMBIE
ONnAd PACYHETA CTPOUTEIBLHLBLIX KOHCTPYK-
HUN U BHUEPOU3ON ALLUU

1.1. B cocraP xapakTepHCTHK, HeOOXOAMMABIX [J/id AHHA —
MHYECKOI'0 pacdera HeCymHX MAallUHY CTPOHUT ellbHbIX KOH —
CTPYKUMHA W BHOPOH3OALIHNH, BXOALT:

1) Banpamnendne W xXapakTep NPWIOXKEHHd K KOHCTPYKIHH
NUHAMHYECKUX Harpysok {(cocpenoToueHHbIe CHIBbI, MOMEHTH ,
pacnpefeyeHHbie Harpyl3KH);

2) sakoH HaAMeHeHdd HArpY3KA BO BPEeMEHH: Ang I apMo-—
HUEQeCKOH Harpyskd- UepHod ¥ aMIjuTyAa, g NepHOooH9ecKoi:
Harpy3Kd — [epHOod H 38KOH H3MEHeHHd HArpy3akH a3a HnepHof
(unu mepuombr, aMONUTyABl B (A3El COCTABAMIOIAX I ApMO HUK);
ANS ONHOKDPATHOHK yRAPHOR WIH HMOYILCHBHONX HAGPY3KH — 38~
KOH H3MeHeHHS BC BpPEeMEHH; IS NepHOAMYeCKHX yAapoB H
HAMIIyILCOB — IIEepHOA H 3AKOH H3MEHeHHS HATPY3KH 3a IepH-—
oa,

3) CKOpoCTh yOMBAHESE YHCna OG0POTOB MALIMHEI I pu
OCT QHO BK €;

4) nonoxeHHe HEHTPA TSHKECTH MAIIMHDI;

5) MOMEHTH HHEpPUHH MAMHKHbI OTHOCHT&IbHO L eHTpalb -
HBIX OCeH,

Xapakrepucrtuku ]l-3 Heob6xoAHMLI g OPOEKTHPOBAHHS
HeCYIIHX CTpPOUTENbHBIX KOHCTPYKOHE H 1-D~miiga DpoeKkTHpoBa-
HUA BUOpOHaOnNdAUMH MamFMH. Eciu MamBHa HMeeT  3aBOACKYIO
BUOPOU3OAAIHIO, TO XAPAKTEPUCTHKA 4 U § He obsasaren b HHI.
B aToM cnywae nonxHbI OBITH yKasaHbl MOH OaHHbIe MO BHO -
porsongnuy (cxemMa pasMemeHdsS BEGpPOH3ONSTOPOB, XK €CT-
KOCTbh BHOpPOU3ONATOPOB, KO2hbunHenT BECDOUSONHANNH),  HAM
BIMYMHLI AMHAMHYECKEX CHi W MOMEHTOB, IepelalmExcd Ha
NOAAEPKHEBAION YIO KOHCT PYKIHIO,

1.2, JlunaMyyeCKHe HarpyskH MAalUHMH C HOMHHAaIBLHO
ypaBHOBEUI@HHEIMH, 8 (AaKTUHYeCKH HeypaBHOBEHIe€HHLIMH [BH-
X yIuuMECg gacTamu (meHTpmyrH, cemaparopbl,  MOIOTKOBbIE
ApOOHNKH, MeIbLHHNEI, MEeTAUIOpPeXyiiie CTaHKH C I'JlaBHBIM
BpamnarenbHEIM ABHXEeHUEeM, nepepoobpadbarpipaiomiue CTAaHKH,
HeHTpoOex Hple HACOCHI , MHOT'OLUWIHHAPOBbBIE KOMIPECCODHI,
MHOTONMWIMBAPOBLIe ABUrarei¥ BHyTpPeHHero CropaHudg, BeH -
THNFTOPLI, TYPOOBOBAYXOAYBKH, PeAYKTODHI, POT ANHOH HE] €
TUnor papugeCKue MamMUHL H T,.1,) ONpeNensioTcd 2KClepuMeh-
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TanbHO. [lHHAMHYEeCKHe HAI'PY3KH MAIIHAH C KOHCTPYKTHBHO He—
ypaBHOBEII€HHbBIME ABHXYIHEMHECS 9YacTaMH (MamHHBEI ¢ He -
YpABHOBEIEHHKIMH KPHBOIMHIEO 1 &T YHHRIMM  ®  KPHBOMHMOHO—
K yIHCHHIME Mex asuaMamMi, I'pPOXOThl, HMEeKOBhe ¥ dpandoHHbIe
ApoGHIKM, BHGpamHoHHbie NeBTpudyriE, GeciopmHeBsle okca -
AOYHbLIE MAaHHL H T.H,) ONpeAendioTCd IO NPABWIAM TEO PHA
MalliH ¥ MexaHusMoB, Ckopocrer yOepiBaEMS uwucna  O60pPOTOB
OpHd OCTAHOBKe, HOJJOXEeHHe HeHTpA THXEeCTH H MOMEHTH
HHepIHH MAHHE Oolpe]endioTCs 3KCIepHMEeHT albHo,
[IpuMmevganue, [IpH onpeneneHud ONAHAMHYECKHX HAr'PY30K
OT MAIIHH C KOHCTPYKTHBHO HeypABHOBelleHHHIMH ABHXYMH -—
MHEHCS 9aCTSMH H IpHR olpedeleHHH IONOXeHHd LEeHTpA TH -~
KeCTH H MOMEHTOR HHepNnNHH MAaUHH noboro tTanma MOI'yT
OBITE UCHOAL3OBAHLI yKasasug "UHCTrpykuuH nmo ounpepene —
HAI0 AWHAMHYECKHMX HArPDYSOK OT MAMHH, yCTaHaBl#pae MbIX

Ha Nepek puiTHEX NpoMuiuideHsbix agaunfi”, Crpofiuasnaar,
19686.

1.3. [IlnHaMH9eCKAe HArpys3KH OHOpedeNsiioTCE B TOYKax
ONMPAHAS MAIKHLL IpH paGo9YEX H NpPH HYCKO-OCT @HOBO Y HEIX
pexaMax paborel ‘. [lmHEAMHQEeCKHe HarpyskKkm  OT M all d Hbl
MOXHO TAKXe CYATATH HONHOCTBhIO OUpeAaeHHLIME, eCHH H3 -
BECTHbl 3 AKOHBEI H3MeHeHUS BO BpPEeMeHd, HallpaRleHHd M TOY-
Ka NPHIOXKEHHS HX I'JIaBHOI'O BEKTOpPA B I'J1aBHOI'O MOMEHTa,

1.4. [Inga npopepkA CTPOHTeNLHBEIX KOHCTPYKIUHAZ HA PO d-~
HOCTR IIDH COBMECTHOM [JelCTBHH CTATHYECKHX H JHHAMHAYEC ~
KHX HACpY30K B fnd onpefeneHAd BenHUMH [JHHAMHEYECKHX
NepeMemenufi, CKOpoCcTe# B yCKOpeHHEf C TeM, 3To6H yCTAa -
HOBHTL, SBAMIOTCH JIX OHA BPEAHBIMH C TOYKH 3peHHs Bosdeli-
CTBHS Ha npoaefi, a Takxe AOCIYCTHMHB JIH OHH [AJId HODMANE
HOI'O XOAAa TEeXHOJNOI'MYeCKOI'o npomnecca, pabornl H3MepHT alib-
HeIX DpubopoB E T.HA., PaNHYAOTCE HOpMATHBHLIEe H pACYeT ~
Hble AMHAMHYECKHEe HAI'DYy3KH, pasBHBAGMLIE MAIHEHAMH,

HopMarupHad RHHAMHYECKAd HArpy3Ka paspHBaercd Ma-—
IIHHOA B ee HOPDM&ILHOM COCTOSHHH, OoTBpeYaimeM TexHHgeC -
KMM TpeboBaHUAM IO H3NOTORIEHHIO H SKCIAyAT QUMM MAamHH,
Pacuernas nMHAMHYeCKAS Harpyska olpenendercs KAK NOpPOH3~

X)
B anekTpUHYeCKHX MAllHHAX ONpeaenfiorcd Taxxe ANHaAMH-

YeCKHe HAMPY3KH IPH BKAIOICEMH TOKA X KOPOTKHX 3aMbi -~
KaHHEX .



BefleHVe HOPMATUBHOH AHHAMHYECKOH Harpy3KH HAa TakKk Hashl —
BaeMbif Ko2¢PanueHT Neperpys3kKu Kg , YYHTHIBAIOMHUE OTKIIO-
HeHHd OT NPHHATHIX CpeAHRX 3 HAYeHHU AelCTBHTEeIbHBIX Be -
COB U pasMepoB OABHXYHNBXCH dYacTeil, 29KCUHeHTpPUIHUTeTOB 5
pafboyero yuwia ob6opoTOR MAllHH,

~ MamnHOoCTpoHTeNlbHBIE 3aBOAbl ONpPEeAesdioT HODMAarHp -
Hple AHHAMHYEeCKHe Harpys3kKH.

1.5. [lepeuncnennrie B n,l.1 XxapakTepHCTHKH  [OJIXK HEI
onpefendrh-Cd MAlMHOCTPOHTENBLHELIME 3aBpOAMK KaxXAbLIR pas
IIPDH BBLINYCKEe YHHKA&NbHBIX H 0C0060 TOo4HHBIX MamuH, llpa Mac -
COBOM BBRIIYCKe MAalUldH OAHOH M TOH Xe MAapkd INIPOH3 BO O 4T
UCHLIT AHUS TAaxKoro Kojluyecrsa MaillH, KOTOPOe HOOCTATOYHO
Uid nojiydeHud HeoOXOAMMOI'O CTAaTHCTHYeCKOI'0 MATepH al a,
nogie 4Yero orTaefibHbie 3K3IeMIIidphl MAUIHH [JaHHOI MApKH
HCHBITHIBAIOTCH JIHIIL NMepHOAHYeCKM MJId KOHTDOJS CTAabWibHO-
CTH OTAENbHBIX ¥ apAKTepHCTHK, X apaKkT epHCTHKH noix)mﬂbr aoMe -~
marbCH B HacCuopre MAWHKHL yCTAHOBIeHHON ¢OpPMBI §, &  HOpH
MaCCOBOM BbhIll yCKe MAallhH JAHHOX MAapKM IO e BRIIYCK a 1 eppoi
6ONBWOR IMIAPTHH OCPENHeHHLIe X APAKTEePUCTHUKH OOAXKHE NOME —
I aTbCd TAaKXEe B Kar&lore BHIYCKaeMhIX 3a8BoAOM MauulH, [l
UaMeHEHHHU TexXHOROINUU H3roTOB/ACSHHUS NAaHHOI MAitHHE  HIH
OTAEenbHbIX I'J1aBHbIX €€ y3ji10B, YYacCTBYIOIIHX B I'J1aBHOM [ABH-
X EeHHH 4acTelt, a Takxe Ipd MOAEepHA3aldHd MAIIHHBE BeIHdYk-
Hbl OCpeIHEeHHbLIX XAapakKTepHCTHK, ToMemaeMule B H3MeHeH—
Hbi€ Karajoru, AONXHBI KOPpPeKTHpOoBarncd.

1.6. Ecnu aMonATyaAbl AMHAMHYECKHX HArPY30K M alil# HbL
He HIpeppiialwnT 10 Xr A KrM, TO B Oacnopre AAHHOHX Ma -
IIMHLI B pasigie o AHHAMHYECKHX Harpyskax cienyer yKa —
3aTh, YTO BEIHYHHA AMIUIUAT yAbl AWHaAMUYyeCKo# cHibl "He 60 —
nee 10 xr” uau BenuWudHA AMIFIAT YOABI AUHAMHYECKOTO MOM eH-
ra” we 6omee 10 krMm”,

1)

dopmMma macnopra yCTAHABIUBAaAeTCd COOTBETCTBYMUMEA MHE-
HUCT @PCTBAMH HO MAWUHOCTPOEHHK H COI'1aCOBLIBAETCH C
FN'occrpoem CCCP.



2. SKCIITEPMMEHTAJILHOE OIPELE/1 EHUE
OJUHAMNYECKHUX HAT'PY30K

2.1. 3anava onpeneneHus OMHAMHYECKHX Har'py3ok CBO-—
AUTCH K HaXMXAEHHIO CHIbl, BhiI3biBapiled saflaHHOe ABUXEHHAE
onpeaejieHHO! Maccol, ECinu safaHnl KHHeMaruyeCKue ypaBHe—
HUd, HAODAMep, B IpdMO Y OilbLHOU CHCTeMe KoopadHar

x-x(t), y=y(t), 2 =z(t) (1)

X Macca M, To cEna, BhishiBaollasds 3TO [OBHXeHHUE, Oynaer
HMeTh IIpOEeKNHH

R.=Mx, R, =My, R, =M%z.

x

2.2. [lng sxclepaMeHT aibLHOI'O ONpeeneHdd U epHOAHYel ~
KHX OAHHAMHYeCKHX Harpy3oK IpHMeHdeTCcd, HaupaMep, MeTon
yIPYrEX OHOp. DTOT MEeTOA HPUMeHdeTCd Takxe Mg HPaKTH —
YeCKH B&KHOTIO ClydJas MBOIOKpATHRIX HellepnoAWYeCKHX OH —
HAMHYECKHX HArpy30K, HMEHHO [Jif HAr'DY30K C IIepeMeHHHl MH
SMINIAT YAOH M 4acroroii, BO3HMKAIMHEMH, HallpuMep, B DepH —
O IyCKa H OCTAHOBKH BHOpDOH3OIHPOBAaHHON MawidHel. Meron
COCTOHT B TOM, YTO MAawW¥iHa CBOHMMH OHNOpaMH yCT aHaBlIUdBaeT-
CH Ha ynpyrie ONoOpel, N0 XECTKOCTH H AaMIJIETYAE BHEIHYX —
[leHHLIX KonebaHHM KOTOpPBLIX oUpedendioTcs AefcTByiwomHe AH -~
HaMH4YeCKHe Harpy3kun, B n.l upmnoxenud 1 naner pexoMen -
fanBEu HO HCHOJIL3OBAHHIO Merofa YIUpPYyrux omop.

2.3. Ons oupeneneHUss MHOTOKDPATHBLIX HellepHONUYECKHX H
O HOK PATHBIX HMIYIILCHBHBIX [JHHAMHYECKHX Har py3sok pPeKoOMeH-
Ayercd MeTON XeCTKHX cunousMepuraieis. Mawudna CBOEMHU
OHOpPaMH YCTaAHARIMBAETCHd Ha CHWIOH3MEepHUTeNH, OpedCT an s~
muae coboili anmeMeHThl, CHabXxXeHHble TEeH3YMeTpPHYEeCKUMH Oar -
gax aMH. [|AHaMHUYeCKHe HAarpya3kH onpenendioTcd OO0 XeCTKOCTH
H nepopManHgM CHAOHSMEpPHTeNbHBIX MeMeHToB. B 1.2 npa -
noxenuss | B xaveCTrBe HIpEMepa HPHBOAATCH peKoMeHaau A ¥
00 HCHOOINBL3OBAHHIO MeTOoda XeCTKHX CHIOH3MepHTened.

2.4, [lna onpeneneHMd MHOI'OKpPATHbIX AHHAMMYECKHX Ha—
rpy3ok OT MAIIHH, HOPMA&ILHO 3 aKpelNeHHLIX K HeCYymEM Crpo-
HTeNbHRIM KOHCTPYKUMEM, MoOxeT O biTh DpHMeHeH Merold e -
pecT aHOBKH Ipo6GHoro rpysa., Meron Moxer 6niTh peKoMeHAO-
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Bad 34BOAAM-H3I'OTOBUTENYM MaAalIMH B TOM Cjiyyae, Korjga 3a-—
TPYAHAT €1bHO OpPraHU30oBAaTh H&a& CTeHAe IKCIJIyarando HHEBIe
YCIIOBHSl Ui HCHBLITHIBAEMOH MamHBHb (OTAeibHBIE THIOBI I'PO -
XOTOB, LeHTpudyr, Hacocos H T.A.). Meron oCHoBaH Ha OH -
HAMHYeCKOil TAPUPOBKEe CTPOHT &ibHBIX KOHCTPYKHH}M, HeCyIml HX
MallAHel, QnuCaHle [AaHHOI'O Merojda NpiBedeHo B I,3 HpUIO —

wxenug 1.

2.5. OnpenenesHe AMHAMHAYECKHX HarpysokK OT MallHH,
HEMeIoIIHX B KageCTBe IJiaBHOH OBHXYyIIeiCcds 4YaCTH poTop, e~
PHOAMYECKH HPOXOASmHI 6anaHCUpoBKY (B KOTOpHIX TexXHOIO -
rHYeCKHMA IpoleCcC He OKa3lbklpaerT CYUWeCTBEeHHOr'o BIHSHHA Ha
HeypaBHOBEWEeHHOCThb, HallpAMep, B BEHTHIATOpAax) nomycka -
ercd U pPOoH3BOAHTEL NO HoONyCKaeMoit pakTHYeCKO## HeypaBHOBe~
[IeHHOCTH C y4Y€TOM TOYHOCTH OanaHCHPOBOYHOI'O CTaHkKa, [Ipw
3TOM pa3nuyaiTcd ABa Clydaa:

a) mpu crarugeckoili GanaHCHpPOBKEe poTopa  HeO6XOAHMD
VYATHIBATE CHWIIY M MOMEHT, IpH oInpefeleHUH MOMeHTa Iie —
Yo Uaphkl CUjl Celyer INpMHAMATHL PaBHEHIM INHPHHE poTOpa, Aa
cunkbl, obpasyoliue napy, paBHBIMH AHHAMUYeCKO CHile, Oeld -
CTBOBABLIEeH B poTOpe A0 BBeAeHUd 6 anraHCHPOBO YHBIX rpy -
30B;

6) nUpH OAMHAMHYECKOH 6anaHCHpOBKe poTopa HONyCKaeT -
Cd YYUTHIBATH TONBKO AHHAMHYECKYyIO CHIY,

HuaHamMuyeckag cwia B o60HX cnyuadx olpepensgercd IO
ponyckaeMol d¢akTrH4eCKo# HeypaBHOBEIUIeHHOCTH C yder O M
TOYHOCTH 6 &1aHCHPOBOYHOI'O CTaHK Aa,

3. 9KCITEPUMEHTA/IbHOE OIIPEAENEHHE
CKOPOCTH YBBIBAHUA HUJIA OBOPOTOB
INMTABHOI'O BAJIA MAUIMHBI TP OCTAHOBKE

3.1. Ckopocry yOrIBaHHg 49HCH A OGOPOTOB IN1aBHOT'O Ba-
la MaluHpl IIPH OCTAHOBKe olpefendeTcda Mnd Toro, 9T OO BI
OpH HPOEKTUPOBAHHMH BHOPOHI3IOAGU MM NPEAYyCMOTpeTh NpEMeHe-—
HHe TaKHX BHODPOH30J8TOPOB, KOTOphIe oOmaman¥ 6wl QAOCTAa -
TOYHBLIM 3 AaryXxaHHeM B NHe9X yMeHbllIeHHUd KonebaHH{ty H3OMH -
PyeMoOof yCTAHOBKH IpH NyCKax M OCTAaHOBKAX Maum - BO
BpeMd IOPOXOXAEHHH Yepes pPe3OHaHC M M1d TOro,9robbl Ipo -
H3BOAHTHL pacieT CTPOHTEeNBbHBIX KOHCTPYKIHN Ha IPOYHOCTH H
BLIHOCJIHBOCTE IO AeliCTBHEM INepHOAHMYEeCKH AeiCTBYyI N HX Ma-
INAH, PACHONOXEHHBIX Ha& 3THX KOHCTPYKIHSX,
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3.2. Tu -~
HHYHEIMH I padd—
KaMi1 EBapacra - JE
HEL U yOniBA HEL [} E—
H CKOpPOCTH Ha —
pacTaHasd H yObl-

BAHUY THCHa 060- p

POTOB INI&BHOI'O L

Baja DpH NyCKe IR N

H OCTAHORKEe Ma- ‘7 R P Y 7 S

MVHB g9BNLIOTCH
rpapagn, Opea —
CTamrjleHHbie H a
pac.l, ng BCcex
MaltuH OpPoJOJ —
XKATESNbHOCTE
HycKa MeHble
OPOAONXKHATQIL -
HOCTA OCT&HOB -
kd, MHckniouense
COCTamIfer Cly-
yafi,korgpa Main-
Ha o0opynopBaHa
VCTpO ACT B AaMB,
oOecCueudp Aoy -
MH YCKOPEeHHYI0O OCTAaHOBKY MAUHHBI, IIPH KOTOPBIX CKOpPOCTBh
yOLIBAHHG MEHBIIe HIH pPABHA CKOPOCTH HAPACTAHUS YHCIIA Sl
pouibgeax OO0 POTOB. B 9TOM Cliywae pacuer BEOPOH30/ASIHHA Beler-
CH Ha cnydail oTkasa B paboTe yKkasaHHeIX yCTpPOHCTB, & pacyer
CTPONTE@INbHBIX KOHCTPYKUMHi - Ha Qiyyaih YyCKOpeHHO# ocCcTa -
HOBKM MauwuHbl. B pesynbrare Tpebyercd 3HaHHe TONb KO
CKOpoCTreil yOnriBaBHS wyHcna 0o60poOTOB I1ABHOI'O Ban& MAIH -~
Hhl BO BpeMS OCTAHOBKM IpPU BKJIOYEHHBIX H NPH BLHIKAIOYOH -

HBIX TOPMO3HBEIX YCTPOHCTBAX,

Puc.]. Tauryurie rpapgks HapacTaHds U yObI—
BaHMd 9Mna o%0opoToB I'IaBHOI'O Bana Ma-—
mAHbl ( £ ) B ckopocrm mapacTanud n
yOLIBaHud YHQGIa o60poTOB I'I&BHOr'O Baila
Mamunsl ( € ) Opu mMycke H® OCTAaHOBKE
{4 - pabogee 4HCIO OCOpPOTOB  IJI4BHO —
ro para, &, H &, -~ HauboNn bl ag 5
HaHMeHbll 89 CKOPOCTH HapACTaHuA H YObI —
BaAHHd 9HC)a 000pOoTOB I'maBHOT'O Baj 4,

t, - nmpooonxHTenbHOCTE Hycka; t, -

I POOOJIKHUT €/1bHOCTL OCT AHOBKH

3.3. Onpenenenne CKOpPOCTH YOLIBAHHY 49HCia O0BOpOTOB
NIGBHOCO BAMA MAUVHBE HPH OCTAHOBKE MOXeT NpPOH3BOAHTH —
CHS CHoCOOOM HeNnoCpeACTBEHHOI'0O 3aMepa CKOpPOCTH Bpame -
HHS Bana Yepes onpeneneHHnle HIPOMEeXYTKH BpeMeHH, B npH -
noxeHnn [I pgaHn nNpakTHYeCKHe peKOMeHfalHH N0 onpefe —
J1eHUI0 CKOopoCTH YORIBAHHA YHCI& O060pPOTOB Il aBHOIO Bena
10 YacTore BLIHYXAEHHEIX KojeOaHuil MauiMHel, YyCTaHORIEH-
HO#l Ha ynpyruae Onopei,
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Puc.2. I'padbuk ana oupeneneHda HaHMEHEL -
mero 3HAYeHNS MAakCHMAaIbHOH CKOPOCTH
yORIBAHHA YHCnAa 000pPOTOB MAaWHBHBI, NpH
KOTOPOM ollpenejiedie CKOpoCTH yHuIBa-
HES B 38BHCHMOCTH OT BpeMeHH H® 004-
sarenbHo (o6nacte A) m 0643 aTrenbHO

(o6nacre B)

3.4. Ecnx
3 apaHee A3 -
BE@CTHO, 9YTO
MaKkCHEMAainhbH a g
CKOPOCTh YOHI-
BAaHULA YUC —
na o6oporos
I'JlaBHO'O Bana
MAaWKBHEL &, x
IpH ODAHHOM
qucne o6oporos
N TI'nasHo —
ro pajza Mami-
Hbhl J1€XKHT B
obnacru A
(rpadux puc.2),
TO olpefene -
HHe CKOPOCTH
yObIBAHUS B 3A-

BUCHMOCTH OT
BpeMEHH  He€

o693 arenmkbHO,

IOCKONBLKY B TA&KOM C/iydae IpPpH HOPMANLHO 3 alpoeKTHpPOBAaH -

HOK BHOpPOH3OIANHH TpebCyemMad BeIHYHHA KO3(pPHUHEHTA

HE ~

yIHpyroro COIpPOTUBIEHHd th , Xapaxkrepusywomero AeMIOIpH -~

pylomH#e cBoiicTBa (saryxakme) B BHGpOM3OASTOpAX

Oyiet

A < 0,03, a Takas BenuurHa Yy obecuewnBaercsa O
NpUMEHEHHH BHGPOH3ONSTOPOB H3 OAHHX CTAlbHBIX HDPYXHH. B

TOM (Ciy4dae B Hacnopre MalHHbl peKoMeHAyerTcCd YKa3niBdl'b

ML 3Ha9eHue &, .-

4. DKCIIEPUMEHTA/IBHOE OIPENEJ EHUE
[TONNOXEHHUA UEHTPA TSXECTH

4.1, xcnepEMeHTaAlbLHOE ONpefelleHHe LEeHTpa TSXKEeCTH
(meBTpa Maccel) cpoAHTCH K HOABemHBAHHIO MAIIHHL 384 pad-—

JIH9HbI@ TOYKH; Ij1acTUHKA WiH HHTH,

Ha KOTOpPbLIX BHCHT Ma-

MHAHA, KaxAbIl pa3 olpefnendoT INOCKOCTH HAH JIHHHIO,IPOXO —
AdmMyi0 9epes L EeHTp TsxecrH, Ta xe nmenr gocruraercd B3pe-

IIHBaHHeM MAalllHb WIH HaMepeHHeM HACTOTHEI

CODCTBE H HEIX

BpamarenbHLX KojebfAaHUji MauliHbl Ha YIOPYrHX olQopax OTHO —

CUT@IbLHO HeDOOBHMXHOH OCH.
8



4.2. OnpeneneHne NONOXEHUA LNEHTPA THXECTH NOABENIA~
BaHHeM 34 pa3lii4Ydble TOYKH OHPOH3BOAMTCH Ha CTeHAgax, CO-
CTOSMHEX H3 NpargopMbl C HOABECKAMH, CHaAOKEeHHbLIX AOHNOMHHA —
TeARHBIMH YCTpPOACTBaAME A4 NepeMemeHAd Nnar¢opMbl OTHO —
CHTENBLHO OCH KadYaHHd H [OJ1d H3MepeHHd NoNoXeHHd mnardop —
Mbl B HIpocCTpaHcTBe. K NopaBemiMBAHHAIO IPHMLIK&ET CHOCO6 ol —
penern eHAY NONOXEeHHS UEeHTpPa THXECTH Ha miaardopMe, ABRXY-
meficd MO BOTMHYTHIM KpHBOJMHefiHpiM HampamisiomEM ( Meron

camMoypaBHopemipauusg). B n,1 npmnoxends 3 B KAaYeCTBe Hpw-
Mepa NpHBEAEeH MeTOoA CaMoypaBHOBellHBAHHA.

4.3. OnpenencHue NOJOXKEHAd HEHrpa THXKECTH B3IBENIH —
BaHHeM MAalidHbl IPOU3BOAUTCH HA CTeHHAaX, COCTOAmHX n3
nnardopMbl, BECOH3IMEepHTeNbHOI0 yCTpo#cTBa H BCloMoOora -
TENIbBHLIX YCTPORCTB AIg yCTAHOBKH MamwHdHL HA mmardopmy. B
Kag9ecTpe BeCOH3IMEepUTEILHONO yCTrpoildcrpa NpAMeHdI0TCE AH ~
HAMOMETPhI, BeChbl HAHE TEeH3OMeTpHYeCKHe Oar4duKkH, K Mero Ay
onpeneneHud MNOJIOXEHHS NEeHTPA THAKEeCTH B3BEIIABAHHEM I PH —
MbIKAeT AaHaNorM4HEIR eMy MeTold CTarHdecKHx oCafokK., B u,2
IpEIOXK e s 3 JaHbpl PeKOMeHOalUuH o HCIOoJAB30OBAaHHI0 CHOCO-

ba onpenes eHus NONOXEHUd NeHTpa TEKEeCTH MalIHHBl IO CTa-
THYeCKHMM OC8AKaM IpPYXHH,

4.4, Onpenenenne NomoXeHUd NEeHTPpA TAXECTH ypPaABHO -
BEIUHBAHMEM MAIIMHLI TTPOH3BOAHTCH HAa NOABHXHOK Ny ardopMe
NG OPUHNMIY YPABHOBEUIMBAHHE Ha HOXEe WIH C ODOMOMbIO OO~
BHXHBIX I'Dy30B, IlepeMemaion¥XCd N0 KpadM I ar Qo pMEl B
ABYX B3&UMHO NepOeHAHUKYISpHbIX Hanpapnernugx. [[o momgoxe -
EHI0 mjpardopMpl WIH I'Py30B C HOMOMBLIC HECKOJIBLEKHX H3IMepe —
HEf onpegendercd HNojaxeHHe NeHTpa Taxecrn. B 0.3 npano -~
XeHES 3 B KauecrpBe HNpAMepA NaHbl pPeKOMeHAAaHHH IO HC ~
NONb30BAHAI0 METOAA YPABHOBEIHBAHHS HA HOXe,

4.5. [lna sxCOepHMeHT &1L BOr'0 onpeAeneHH] ITONOXeHHd
HeRTpa THXEeCTH CPaBHRTEIbLHO THXEILIX MAaMHBH, IepeCTAaHOB-—
KA KOTOPBIX HNPOM3BOAHTCH C ODOMOMALIO NOA®EMHO~TpPaHCIOopPT -
Horo obopynopaHHd, HpUMeHSeTCH Merol ynpyrax onop. [lpn -
MeHeHEe 3TOoro Meroaa OCOLEHHO HenecoobpasHO B TOM Clny—
jae, Koraa AHHaMHYeCKHe HarpyskKH OT MAIHHLI ONpelensioT—
Cd 3THM Xe MeTOAOM, TaKk Kak B 000X Cnydasx ACIONL3y -~
€TCd OAHA H Ta Xe paMa HMiHK IHTAa C yIpyraEmMm omopamMu, B
n4 UpAnoxeHHS 3 AaHbl PeKOMeHAAHM To KCHOAL3OBAHWIo Me-—

TOAA YHPYr'HX ONOp Mnd oNpefeneHAd NOJOXEHHY UeHTP& TH-—
X eCTH MAallHHbI,



4.6, Ilpn onpeneneHuH MNOJNOXEHUd HEHTpPA THKECTH Ma-

IIHH C BO3BPATHO-IIOCT yITATIBHO MABHX yIIHMHCH 4YacTdMH HOO-
qQiejHdie yCraHaenHupawTcd B CpedHeM IIQJNIOXeHHH,

5. SKCIITEPMMEHTA/NIBHOE OIIPEOENEHUE
MOMEHTOB MHEHFIUHA

5.1. OxcCliepMeHT anbHOe olpeneleHde MOMEHTOB HHep-
N MAMUH OPUBOAMT K HeOOXOAMMOCTH X3 y4YeHUd ee ppama -—
TenbHOTO apHxeHud, [liig 2Toro MamwmHy yCTAHANIHBAIOT  HA
CTeHAbl, coBepuamie kKkonebaHud, B TOM HHCIe 0643 aT ellb~

HQO BpalarenbHble (MeTonbl VOUPYI"HX OIIOopP, BpamarenbHLIX KO-
nebasmii 4 ﬂ.p.).

5.2. Meron yopyrux onop 3akiamoiaeTcd B TOM, 9TO Ma-
IMHHY IDOMenawT Ha mmargopMy, ollepryio TAaKuM obpasom,
YTO OHa MOXeT copepmarks KojiebaHHd OTHOCHTEeNBbHO HEeKOTO -
poi#t ocH., Merod npeAHasHa4YeH A9 CPABHUT eIk HO T SK €71 bIX
MalllHd, NepeCTaHOBK& KOTOPLIX IPOU3BOAUTCH C TOMOIBIO
nNogbeMHO =T paHCHopTHoI'o obopynorauud. [IpuMeHeHne  3aToro
Merona 0COOeHHO menecoobpasHo B TOM CllydYae, Koraga AHHA-
MHYeCKHe HSarpPYy3KH % IOoNOoXeHUe UeHTPA THXKEeCTH  MAillH H bl
oIpefendiTCd MeTOAOM VIDPYrUx olop, TAK KaK IpH 3ITOM BO
BCeXx Cnyuadx HCIo/Ib3dyeTCd OLHA& M Ta Xe paMa HWIH IJIHTAa C
YIDPYrUMH ounopaMu, B npunoxenunu 4 gagn pekOMeHJanmul 1o
UCNONb3OBAHNIO MeToda yYUPYrux OUop.

5.3. Meroa BpamarenbHbIX KojiebaHHil 3aKkinpdaerci B
TOM, YTO MJaliHa NOABeUABAeTCH B L ECHTpPEe THXEeCTH HA TOH —
KOM CTepxHe K HelOABMXHOHU TOYKe H IO J1epHoAy KpPpyTUNL -~

HEIX KOJjiebaHHU onpenendiT MOMEHT HHepuHl MAIHHLBI OTHO -
CUTE€BHO OCH CTepxXH4d,

5.4, Ilpu onpefemeHud¥ MO:MedTOB HHEpPUHH  MauHuH C

BO3BPATHO-1IOCTYIIAT&NILHO ABHX YIHHMHCH YaCcTdMHU InnociiejlHie
yCTaHapniudpaioTCd B CpeldeM II0j10XeHuHu,

6. IIYTH YMEHBUIEHNA AUHAMWYECKHX
HATPY3O0OK

6.1. OCHOBHBIM CHOCOGOM yMeHbUI€HHUTd OHHaMUYEeCKHX
Har pysok poTAalMOHHbLIX MallHH qpidercd ©alaHCHUPOBKA PO ~
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TOpa, IpoMaBooUMAad Ha OanaHCHPOBOYHLIX CTAaHkax, [dng po -
TOPOB, AMEKINAX MHPHHY MeHee YeTBEpPTrH AHaMerpa, paspe -
maercd NPpOH3BOAHMTE TOJNBKO CTarTHYecKylo GamaHCHpoBKy. [Ong
POTOPOB, HMeMHX MHUPHHY Dol/lee YeTREepTH AnaMerTpa, pekKo-

MeHAyeTrTcd NPOH3BOAHTHL KPOMEe CTATHYECKOH TaKxe AHHAMB -
JeCKyio O anaHCHpPOBKY.

8.2. CymecTrBeHHOr0 yMeHbII€HAE AHHAMHYECKHX HArpy -—
30K BO MHOI'HX Cly4%adx MOXHO AOCTMI'HYTh HpHMEHeHHeM CJ] o-
AYIOINHX KOHCTPYKTHBHBIX MEpPOIDHSATHMHA:

a) ypaBHOBemINBAaHHE ABUXYMHEXCSH 9YacTreff IPOTHBOBECE —
ME (MaWHHB C KpHBOMWMIHO-IIAT YHHBIMH MeX AHHGMAaMH, I eKO-—
Bble APOGWIKM H ApP.), YCTPOHACTBO YacTeil, NBHX yIIHXCH B
IpOTHBONOIOX HEIX HAal past eHAgx (onmosur nble NOPIIHEeB bl
KOMIIpEeCCOpEl, CHT &, pacceBbl X OP.), YCTPOHCTBO aHTHBAGpAa-—
topop (mmockonewarnele THHOr papuueckMe MamMHLI, OO0 CKO-
unEpoBaILHELIE CTAHKH ¥ ApP.) ® T.I,;

6) ycTpoficrBO ONHHAMUYECKHX H yAapHBIX I acCUTenell Ko -
nefarull, nawomee omyTUMLIk 3¢dbeXT rameHds IpU PESOHAHC -~
HblXx Kojie6aHHSX MAIMIKBHbBI Ha DoaaepxUBawmel KOHCTPYKHHU;

B) pasMemeHde HEHTpPA BpaullOMHEXCE MacC MampH C
BePTUK&ILHLIM BanoM BpaneHng B IJNOCKOCTH OINOpPHOH KO H=—

CTDYKUHRK (H&HPHMQP, B KDPOLIMHDBIX BEHTHJIETGDGI), HPDHAROAHE =
mee K yMedbhlieHH)o AuHaMHu4YeCKOor'o MOMeHT a,

8.3. [lng cymecCTBeHHOro yMEHbIIEHHd Hepeaadd HHHAMH-—
Y@CKHX Harpy3ok Ha CTPOHATENBHYI0O KOHCTPYKIHIO pPeKOMeHAy -
eTcsl DpUMeHeHHe WIH NOBLIIeHHe 3ppeKTHBHOCTH BHOpoH3Ond-
uur MamnH, [locrarovno 3¢dpekTHBHAd BHGPOHIONANHS MO X ET
ObiTh 3aAUPOEKTHpPOBAHA Uid MAall¥MH, HMeKn¥X YHUCIOo o60opoToR
I'71aBHOTO Bala B MHHYTY He MeHee 400-500. Bu6pousong -
NI PEeKOMeHAyercd IpoekTUupoBarThk coryiacHo " PYKOBoOACT B a

IO NPOEKTHPOBAHHIO BHOPOHIONLAIHMH NPOMLILIEHHOr 0 060pyao-
panug”, Crpoiuspar, 1972.

6.4, YMeHblIeHHe NHHAMHYECKHX HAarpys3oK IpH OCTAHO -
BOYHOM pesoOHAaHCe BUOPOH3OMHPOBAHHONR MallMHpl OOCTHIaer-
cfd BBeAeHHMeM B BHOPOU3ONHPOBAHHYID CHCTEeMy HOCTAaTOYHOTI O
34T yX AHUd, yBenHYeHHeM OTHOUIeHHd CKOpPOCTH yOLIBAHHMH YHC—
na o60poTOB K KBAAPAaTY YacTOThbl COOCTBEHHBIX Koneb a HAHK
BUOPOU3OJIMPOBAHHOK MallHHBI, IPAMeHeHHeM HAHHAMHYEeCKHX H
yoapHbIX racurenei KojebaHHi H yCTpOUCTB, H3MeHdI0 Ig HX
JAaCTOTHble XApPa8KTEepPHCTHKH BHOPOU3ONHPOBA&HHO# CHCTEME C
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Henblo OTHOCHTEIbHOI'O IIOBBIIEHHd CKOPOCTH  IpoxXoXOeHud
Yepe3s pe3OoHAaHC, DBorilonHeHHe HSTHX MeponpHITHH MOXHO
IIPpOH3BOAUTHL II0 pekoMeHaauuamMm “HHcrpykmEm 1o Mep aM
OopbOBl C BHOpANKOHHBIMH BO3AEHCTBUAMH TeXHOJOTIHYeC —
KOro o60opyAoBaHHYd TIIpH IHOPOEKTHPOBAHAH J304aHUi M CO -

OPYXEHHH IPOMbILJIeHHOCTH HepyAHRIX CTPOHTENBLHBIX Mare-
puanoB”. Crpojjusnar, 1968, n.2.24.
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Homnoxoenne 1

PEKOMEHIO AWK 11O OINIPELEN EHHID
OUHAMUYECKHX HAICPY30K

1. Meroa yHpyriux Qusop.

1. Mamuga, DpuKkpelnneHHad K MeTalinYecCKoil pave ANy
xene3zobeToHHOR LIHTE, yCTAaHamRlMBaercg Ha Vyiupyrae Onophl,
XKECTKOCTh KOTOpPBIX NOoAOHpAaeTCs TAaKUM cHPA3OM, IroSel OT HO -
IIeHHe YaCTOThl BPRAIeHHd I'AaBHOI'O RAala K COOCTBEHHLIM HaAC-
TOTAaM KollebaHul yCTQHOBKH OLutO He MeHee Tpex, [IpH 3roM
XeCTKOCTh ollpeaedercd B YCJIOBHAX AMHaAMIIYECKOI'O Harpy -
XK eHK S,

Crenaml g olpenene -

HUY AMHaBMHYEeCKHUX Harpysokx

OT MAUIHH C pasjiMYdblM Ha- }
npapneHueM ABMXeHHH HX Ya-—

cCTeii npencCTramieHbl Ha puc., 3,

4 n 5. CreHan ¢ mecrTpO Ccre - 2
HeHdMH CpOGOALI, HzOOpaxeH -~

HbI# Ha pHC.3, Moxer BapiTH

IpHIMEeHeHHe BO BCeXx Cayvadx 3
onpenere nd AHHAMHYECKHUX Ha-

rpysok (cma n MoMeHTOB) pac—

cMAarpHBaeMbiM CHOCOOOM., B

cBE3M C TeM, YTO H& IPAaKTH — 4 1
Ke Yame BCero BCTpe4aloT cd

ManaHel, B KOTOpHLIX Bo3HHKa- Puc,3,.CxeMa creHga C

I0T AHHAMHYECKHe Harpyskd B LeCThI0 CTEIleHIMH CBO6O-
BUAe OAHOK CHIObI UNH CHABLI H Abl JUld oNpefeneHHd [AXHa-
OAHOI'O MOMeHTa, lejiecoobpas— MHYECKHX Harpy3ox OT Ma-
HO HpPUMEHdTh CTeHA C MHHH - muH; 1 - yapyree olo psal
MallbHbLIM YUCIOM CrelleHei CBo- 2 - MainHa, 3 - olopH as
coanl, T.€. C OAHOH-NBYMS CTe — wiaTa, 4 - ABHX yu ascd
NeHgMB CpoOOABI. ITO yHpOILa-— 4aCTh MAallMHbI

eT NDpoHeCC oIpedeneHustT AU -
HaM¥ YeCKHX Har pysok.

B n.n, 4-6 npunoxenusa | paHel pPeKOMeHQAlUH N0 oclIpe—
Aeffedlio COCTAaARIHIONNX HeHTPOoOeXHLIX CHI OT Bpallalldxcsd
yacTed UNY¥ HHepHMOHHLIX CHJI OT BO3BPATHO-N O CT ylaren bHO
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Prnc.4

CxeMEl CTeHOOB g onpeneje-
HAY AHHAMHYECKHX HAarpy3okK OT
M AUIHH:

a) cxeMa OOHOKOMIIO HEHT HOI'O

CreHaa4d,
6) cxeMa ABYXKOMIOHEHT HOI'O
CTeHAa;
l - ropusoHTannLHLIe YyHpyrue
OIIOPhI, 2 — BePTHKANLHBIE Y=
pyrae onopsl, 3 -~ Karku, 4 -
MallgHa, 9 - ouopHad  IHTA,
8 - XeCTKAe CTepxHM C map -
HEPDaAMHE, 7 « ABHXymAasica
YaCTh M AlidHE

OBHX yINUXCH Ya—
creit B aiyudae,
Korjga BO3MYyNl -
IOIHe MOMEHTBI
OTHOCHT e1bHO

ocelli KOOpAHHAaT,
IPOXOAAIINX 4HYe —
pe3 I eBTD TIXe-
CTH [ABHEX YVIIHAX ~
Cd 4acteiil, pap -
Hbl HVII0 78§21
HACTOIbKO Ma-
Jibl, YTO MOI'VyT

Puc,5. CxeMa crenaa Ang OoNpeneIeHHS BO3 -
He onpenendrhb -
Mym aoliero MOMeHTAa; | - BepPTHKaIbHbIE cs. B 9THEX on
yIpyrue olophl, 2 -~ JUHel#HEI# wWwapHAR ) =
Jagx NOJb3 YIOT =
3 - Maunna, 4 —~ onopHas OxHra; 5 - po-
cd CTeHol a M H,
TOp MAIIKBLI, B ~ IpUrpyska, 7 — UEHTP
( H3obpax eHHn -
THXEeCTH MAalHHEI U ONOpPHo# mnuTh (6e3 MH Ha puc.4
IPUrpyskH), 8 — LeHTp NPHIOKEeHHS [H- Bpn 1.8 ¥
HaAMHY@CKHX Harpy3ox, HeHTDp THXeCTH O naHbl i;eixo
YyCTAHOBKHM C NPDHI'DY3KOM, HEHTD XeCT- MeHauuu 1o
KOCTH YHOPYrux olop, OChb Bpau eHHld J1H-

ol peq el eHHIO
HeAHOI'Oo umapHHpa
BO3MylIalo Iy Mx

14



MOMEHTOB. B 23TOM «iydae HCOonab3yioT CTeHA, H3obpa -
XeHHLIR Ha pHC.S.

2. I[Ipn ompeneneHHH NHHAMHYeCKO# HarpyskH (cunbr wim
MOMEHTa) MAWKHA 3alyckKaercs B paboTy, ¢ HOMOIbBIO H3Me—
PETeibHOI'O Nnpu6opa zaMepdercsd aMININTyAa NOCT yHoareJ bHBIX
HiIH BpamarelbHeX BHIHYXAEHHBIX YCTAHOBHBIWIHXCH Koneba —
HEA MamHHbI, ECn¥ NpoHsBOAHTCH olpedelleHHe I'apDMOHHYEC -
KO#f MAHAMHYECKOH Harpy3KH OT BHODOH3ONHMPOBAHHOK MAallH-
Hbl, TO 3IaMepsercd TaKxe MaKCHMaibHad aMIUIHTyfa IOCTYy —
narenbHBIX HIH BpaumAarenbHBIX KOj1e6GAHAR IpH OCTAHOBOYHOM
pecoOHaHCe,

Ecnn MamHHA nOpenHa3HavYeHa IS IepepaboTKH HpPOAYK -
ta (manpuMep, B nmenrpudyrax, rpoxorax H T.d.), TO TAaKOH
MamAHe IpH HCOLITAHHH HYXHO CO318Barb HOpMAalbHLIE IPOU3-—
BOACTBEHHBI® Y(IOBHE 3a& pPy3KH TeM IpPOAYKTOM, KOTOPLIA OHA
Oyner nepepabarniBarhb.

3. YHacrorel coOCTBeHHBIX KOJebaHHB yCTAHOBKHM Ha yii—
PYrHX oHOp&aX ONPeAeNfoTCHd C IOMOUIbIO 3aNHCHLIBAIOIAX IPh-
OopoB HMpH DyreM IOOACHYeTaA IO CeKyHAoOMepYy.

4, llpu mocrynarenbHOM ABIKEHMH MAaumHHLI BO3M Yy a0 -

mas rapMoHHYecKad CHjia RM, BO3HUHK A0IIad B MAaliiHe, paB—
H&

R ~A-K-ASth (o, t +V¥), (1.1)

M

rne A -~ aMnaurylla BHHYXAEHHEIX KoJebaHuit yCT AHOBKH,
K -~ cyMMapHafli XeCTKOCThk YIDPYrHX ONOp,;

A 1 - ko3¢ HeET BHGPOHUI3OANHUH;

L = Do _ srmomenue Kpyropo#i 9aCTOTH BO3M VII 8101l €
- CHjIbl K KPYyr'obo#i 4actoTe COOCTBEHHLIX KO —
nebaHnii yCTaHOBKH;
W ~ HayanbHag ¢asa.

Cuna, nonysaeMmad no ¢-vie (1.1), nesictByer B TOM
HallpaBl eHuHd, [MUId KOTOPOro oIpefejdeHnl BCe BEMHYHHL, He-
o6xooMMble 19 ‘ee BLIYMHCIEHHS: aMIIATyAa, XeCTKOCThb, dac-
ToThl. Tak, HaupuMep, IpH oOpPeAeleHHH C HOMOMWbIO OMAHOKOM-
MOHEeHTHOT'O HjIM ABYXKOMIOHeHTHoro crenaa (cM.pEc.4) cHJ b
PM. geficrayiomell B FOpPU3OHT AIBLHOM HalpaBneHUH, saMepd -
IOTCA aMIIHTyAa KojnebaHHii yCTaHOBKH, XKeCTKOCTh yupy -

r'dX ONOpP H YACTOTH COOCTBOHHLHIX ¥ BbLIHYXAEHHBIX Kojebanuy
B I'OPH3OHT &N1bhHOM HAaIpARIeHHH.
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5. [lpn BHOpoM3ONHMpOBAHHOK MAlIMHE BO3MYIIAI0IIee BO3—
AeidCTBHe ee HA NOALeDPXHBAaAIIYI0 KOHCTPYKIHIO olpelcfnsder —
ca cucreMofi cun R,i , TDepepaiomixcs depes KaxAayio
i -10 ynpyryio onopy (pu6pousonsrop), ¢ yueroM pasHoCTH
bas Wi 9THX Ccui

R =a;k;sin (ot +W,; ). (1.2)
3Jnecr QU eCThb aMIUIATyAa KonebaHUil TOH TOYKH BHOPOH3IO-—
NUpOBadHO# YyCTAHOBKH, B KOTOpPOil paclonoxeH BHOpPOH3O0J ITOD
c xecTrkocrhio K; , { - HOMep yupyro#i omops (BE6po -
naonsropa), [Ipr pesoHaHCe BO BpeM$ OCT8HOBKH M &lll ¥ HbI
ollnefendercd Haubolibllad BelMYHHA BOSMYymamwmel CHIlbI, e -
pefawumeica noaAepxHpaml el KOHCTPYKIHH depe3d BUODPOH3O -
aaropei, 1o ¢gopmyiae (1.2). B atom aiyyae Qi eCTb Hau-
Oonbmras aMIIATyRa Pe30HAHCHBIX KoieOaHHR B N yCKOBOM HAH
OCT AHOBOYHOM pexHMe, 8 W, — Kpyropad dYacToTa BBIHyX -
neHHbIX KoneGamumii (kpyropas wacrora poaMymamomel#f CH —
jibl) B MOMEHT NOglIeHHS HauGonbluell aMIUIHT yan! KoselaHui.

8. Ecnu B MamuuHe BO3HHKAIOT AMHAMHAYECKHE CHILBI C n,

pasiHYHEIME gacroraMH (M ¢asaMm), To DO BAOpDOr pa M Me
BBEIHYKAE@HHLIX KoneOaHHli MamHHLI olpeaeidioT aMIIHT YABI OT—
AenbHBIX I"APMOHUK BBIHYXAEHHBLIX KojiebaHH@li U COOTBETCTBY-
jolHae UM 9acToThl H ¢asbpl, BosMmymaiomas cuna Ry, , Bo3 -
HEKQIOmas B MaluHe, oupeaendgercd B JAaHHOM Cciy4ae B BH-
e CYMMBEI

R, = %Amk:’\‘n s.l,n,(coon/t +‘:lfn), (1.3)
rae A -~ aMIjiuTyna KojebaHHE yCTAHOBKM Ho n -of rap -
MO HHK e,
K = cymMMapHas XeCTKOCTh YIPYIrHX OIOP;
‘}L;q(i_:]_ - KO3pPUUMEeHT BHOPOHIONAUMM IO . —OH rap—
| MO HAK €;
A = Won, - orTHOUIEHHE Kpyropod 7aACTOThI BHIHYX A € HHEBELX

N koneb6annii (R —off rapMOHHKH  BO3M yII &IO Il e
CWjibl) K KPYroBO## 4aCTOTe COGCTBEHHHIX KOoile—
Oanuii ycCTaHOBKH,

Y - sauanbHags dasa, COOTBETCTBYyOmAaL . —of
I apMoO HEK €.
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7. Ilpn BHOpOH3ONUpPOBAHHOH MAamKHe MIHAMHYECKHE CH —
AL C n pasnHYHLIME yacrorami (B dasamm) omnpeaendioT C o
anaioruyio ¢opMmyae (1.2) cucremo# cun

;[u'nikis'i'n(momt + WL )] ’ (1.4)

rge Q,; - aMInIHTyAa KonebaHuili 10 h -0ffi rapMoHMKe
TO# TOYKN BHOPOM3OJIMPOBAHHON) YCTAHOBKU, B KOTOpPO# pacno-
10K EeH BHOPOHIONLETOP C XECTKOCThI K i ;
L - HOMep yupyroit omnops: (BUGpoUzOHATOpPA).
8. BogHEKawmili B MauidHe BO3MYymMAawiIui I apMoHAYeC —
KMA MOMEHT OTHOCHTEJBHO OCH KOOpAWHAT, HPOXOAfIRd uye-—
pe3 LEeHTp THAXKECTH ABHXYIMIUXCH 4Yacrei, paBeH

=\3.m\31\33i,m(6)°t + & ), (1.5)

roe \ - aMIJIMTYR&8 yIrjia IopopoTa MalluHbI Ha yil pyrux
ONOp&axXx OTHOCHTEeNBbLHO I EeHTRanbHOHA OCH,
}(‘.‘5 - CyMMapHad yriaopad XeCTKOCTh YyIPYyrédx oONnop;
A = L9  _ orHOWeHHe KPYyrOBOH 4YaCTOTHI BBIHYXAEH -
G HBIX BpamarenbHbLIX KomebaHui (pr:r‘o BOH
JACTOTH BO3M Yy AIOOI€'0 MOMEHTAa) K KPYy -
ool Hacrore coO6CTBEHHBIX BPAallaTelbHbIX
KojliebaHuit yCT @HOBKH;

£ - HauanpHad dasa, kq“ﬁ‘

O. Ecn¥ B MamHHe BO3HAKAIOT BO3MYyIlaloilde MOMEH —
TEL C N pasiHyYHLIMH gacToramu (H ¢asamm), TO IO BEGPO-
IpaMMe BHIHYXIEHHBIX KonebaHHi oIdpefensiioT aMINHAT yAbl yI-
a4 NoBOpPOTA MAIUHLI II0 OTAE€JbHLIM I"'APMOHHKAM BhIHYXAEH -
HbpIX Kol eCaHHH H COOTBeTrCTByIHe MM 4acToThl H ¢aspl, Co ~
cTAamifmad BOo3Mymapimero MOMEHTAa MM, BO3 HAK aioln ad B
MalliHe, paBHa CyMMe

M, = Zégg K: }L sux. (a)amt?-k €., (1.8)
rae ¥Yn - aMiyiuTyna yraa nNopopora MAalMHe Ha YIOPYr HX
olJiopax OTHOCHT &IbHO HLHEeHTP&AILRHOH OCH 0o

h. ~0f rapMOHUKeEe;
}C\S ~ cymMMapHag yrinobas X eCTKOCTh YIPYIrHX ONOP;
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otnm—@os?—ﬂf-— OTHOI eHHe KPYroBOoH 9aCTOTHl BHIHYX -
¥  nenHnix BpamarenbHeIX Konebanmi (kpy-
oo 49acToThl BOMymamomero MOMeH-
Ta) K KpyroBofi Yacrore CO6CTB e HHHIX
KoneOaHdk yCTaHOBKH;
$w — HasanbHas ¢asa,cooTBercTBylomads h -ofi rapMoHHKe.

10. Touka npmwnoxeHud NHHAMHYECKHX Harpy3oOK HOpHHHA -
MaeTcd PAaCHOIOXKEeHHOH B L eHTpe THAXEeCTH ABHXYWHUXCHd Ya -
ctreii, B Cjy4Yae HHEepPHHOHHBIX CWI HalpapleHHe olpenendercd:

a) png Bpamapmixca gacrelfl INoCKOCTbIO, B KOTO po#t
Bpamaercd neBTpobexHaa cHna,

6) ang BOSBpPATHO-HOCTyHAaTENbHO ABUX yUIHXCH  gacreft
nuHAel, I0 KOTOPO# IepeMemaeTCd HNeHTD TIHXeCTH [IBHX YIIHX «
cqd dJACTeH,

B cnydae Heob6xoaMMOCTH 3alaHMd AMHAMHYECKHX Harpy-
30K, HepefaliXxCcsa Yepes ONOPhLl MAallHHbBI HA CTPOHTenbHBIE
KOHCTPYKIMH, TOYKA HNPWIOXKEeHHd H HalpapileHHe HHepIHOHHBIX
CHA olpeAensioTcd corjiacBRo "HMHCTpyKUHH U0 OUpeneeHdIo AR
HaMUY@CKHUX Harpysox OT MallHH, yCTaHamlI¥BaeMbiXx Ha uepe -
KPLITUS IPOMBILUI€HHBbIX 3aaHuit”,

2. Meropn xecrknx CHIOH3IMEepHT el el

11. Iipe npaMeHeHAHN MeToAa XECTKHX CHIOM3 MepHT e el
MalmuHa, NPHKpelIeHHad K MeTanHhidYeCKOd paMe HIH Xele3o -
OeTOHHO# IHTe, yCrasHabsnupaeTcCsd Ha CHIOH3MEPHT &1l KaxK
Ha olioprl. B KageCrBe HAIOCTPAalHE Meroaa paccMoOT PHEM
YCTPOHUCTRBO H pBPj‘.)Ty TPEeXKOMIOHEHT HLIX CHJIOH3MEepHT eji e,
CunousMepurenb ' (pHC.6) COCTONT Ma H3MEpPETEILHOIO IIT &T H-
Ba 1 u ocHoBauug 2. OCH CcTepxHell H3MEPHTENKLHOrO TAaruBa
H OCH 3/1eMeHTOB OCHOBaHuUg ofpasymT IOpPABUIBLHYID Tpex -
'DAHHYI0O ODHpaMHAy C PABHOBENWKHMU pebGpamMH, CrepxHH, H3
KOTOPBIX COCTABRIEH IITATHB, OOJble WIH CINIOHIHKIe H HMeT

l)CM.cfSopHHK [IHHNCK “KonefGaHrs apaHuit 1 CoOpyxX e HH "
noa pep.npo¢. b.I.Kopenepa, 'occrpoiiuanar, 19863.
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IielKn, Ha KOoTO -
pbl@ HAKI eeHb]
TEeH300aT4YuKH 3 C
casoit 10 MM, Ilpo-
BOl& OT TeH3o[ar-
YUKOB, BXOOHIHX B
pazHbple@ M3Mepd -
TeNbHbIE€  KAaHanhbl,
BEIBENEeHbl HA KOH -~
TaKkTHple nabenn 4
Cc 00O HAYCHU & MU
naMepdeMEbIX Cco-
crapngpomux R 5 ,
RS , Rg cu-
nelr R 1mo koop-
OHHAT HBIM OCIMX ,
y , % (puc.7).
OCHOBEHHE CHJIOHUD -~

MepHUTeNnd HMeerT YOOI CO %
chepdYeCKHMH BOT'HYTHIMH IO~

,?
BepXHOCTIMH, HA KOTO PHI € :
OMHPAIOTCH HOXKE H3MEepH -
TenbHOI'O MTAaTHBa, HMeo I Ae
BLINYKINYIO CPepEYeCKyI0 IO -
BepXxHoCTh. [lng npunaHusda cH-
NoU3MepHTeno Gonbmefi  yc-
TORYUBOCTH, CTAHHHA  HMeeT ™
TPH TOYKHM ONOPHl B BHAE 4

Tpex OonToB B C KOHTpralka-—
MH, Per ynupoBko## aTtax Gone-
TOB HIpH yCTaHOBKEe CHIOH3 -
MepUTend NoA MAHHY OOCTH-
raerTcsd BOCIHPDHSTHE CHAOHI
MepUaTeneM 3a0aHHOH CTAaTH ~
YeCKOH HAarpyskK 4 OoCym ecCT -
RISeTrCcd BHIPABHUBAHHE CTA -
HUHpL 110 YPOBHIO B I'OPH30OH -
TanbHOU IUIOCKOCTH,

12. XKecCTrkoCTr cCHMaoHsMepHTENS nNoabupaercd TakHEM 00—

pasoM, YTOOBI XeCTKOCTb KaxAoro 60KOBOI'O CTepxHd 6buia e
MeHee BeJIM9KHbL

Puc.6. O6mni Bua cunousMepurens, ] —i3—
MepHUT enbHbId WTAarup, ¢ ~ OCHOBAHHE,
3 ~ TEHAO3ar4Yy¥KH, 4 ~ KOHTAaKTHBbIe Ia-
Hend, 3 —~ClpepHyecKHe yHopei, 6 ~ pe -
'yAupoBOYHBIA bonT, 7 -~ KOHTpraftka

Puc.7. CxeMa canousMepu-
T4,
1,2,3 - cTepxHH
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P
K =0,5 x Kc=0.5 2 0,6 Fo @

CT Q, 3
rae Kc - X eCTKOCTb CHJIOH3MepHTend,
P_ - rpysolol»eMHOCTh CHAOH3MepHTens (Bec Mampm -
Hbl, OPHXOASMHAACH HA OOMH CHIOHU3MEpPHTEeNh);
G, — CTarn4eckas ocalka CHIOHSMEpHTEeIs HmoA Harpys-—
xo & PO;
D - CobCTBeHHaAd Kpyrobad Ya4CTOTA MAWAHLEI HA CHIO -

H3MEePHTISX KK Ha YIPYrHX 3J1eMeHTAax;
— YCKOpPEeHHe CHIhI TSXeCTH,

IOCKOJIbKY ycundg B CrepxHax 1,2,3 (puc.7) papum:
OT COCT api som el Rsc

R'«l‘.i = 1,165 Rmr R’.I?.Z- .R'm7' —0.577R.x ’ 4 (1~8)

2

, (1.7)

OT COCTanigwigel E.':l

R51=0, Ry, =-—R3, R” - R} a  (1.8)

OT cocramnsfmell R .

Rii == R‘Z.Z = RZ'} - 0'408R7. . (14.10)

B rabn.]l upaBeneHnsl pasMephl llIeex CTepKHed HaMepH -
TeIbHOI'O IITATHBA: { - nnuHa, D - HapyxHul Amamerp.
PasMepbl meexk moy49eHbl U3 YOIOBHE COOAI0OAeHHS HeoOXOoAH -
MOH XEeCTKOCTH CHjjoH3MepHTelid IpH Haubojiee HNOJHOM  HC -
NO/IB3OBAHUNHA VIPYrHX CBONCTB MarepHana CTepPXHI H H3 TO-
r'o pacuera, YTO IOJNHOCTBIO HAMDYXOHHbIfl CHIOH3M EPHT eIl b
K8K CHCTeMa Macca-upyxHHa Oynler HMeTh COOCTBEHHYIO 48 -
crory {1 = 50 ro.

13. [nga BOBMOXHOCTH H3MEpPEHHS COCTAaB SIOmHBX Rx'%f
R, AmHaMAgeckof Harpyskd R o TpeM He3saBACHMEIM
KaHall aM pPeKOMeHAyeTCd CXxeMa pasMelneHdd H KOMMYT all HH
AardiKkoB Ha eflKax CrepXHeld HASMEepHTEeIBHOINO lITATHBA,K30-
OpaxeHHas Ha pHC.8, Cxema pacCcyHTasHa HAa H3IMepPHATENhb H YIO
ycrasoBky (maupamep, Tena 8 AHY-7), y KOTOpOo#i HAPYXY Bhi-
HOCHTCH HOHI YMOCT, COCTOdIHMA H3 AKTHBHOI'O H KOMIIEHCAIH-
oHHOr0 aaravka. [lna ycrpanenus BnugHES H3raGa crepxHel m
BOCTIDHATHA NHNL OCEBOro CXAaTHd MIH paACTSXKeHHs  [NaTvH -
KH HeOoGXoAMMO pacnojlaraTh Ha CTepxHAaX DoNapHO H [AHAaMer-
pPanbBHO HOPOTHBONONIOXKHO. Ha prc,.8 akTapHble Aarddkd o603 HA-
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I1C

Tabnuua |

Paamepsl ~ (B cM) meek cunouaMepHTeneil pasaHyHOM
I pPY3ONOABEMHOCTH (B T)

Makcunvany -
HOE paCYeT-
Hoe Haupd =—
xenne (cra-
TUIECKOe
MNI0C AMHA -
MIYeCKoe) B
CTEepXKHEe _ B
KI"/CM2

3 3
2,9 2,1
1,7 1,76
1,3 1,49
] 1,34
x)CmoHQMQpHTenb I pysoloapeMHOCThIO | T.C. D= 2,5 cM EMeeT NONbie WEHKHA C BHYTpDEHHEM

oY aMeT poM d= 1,8 c™m



JeHLH Yepe3 A H KOMIeHCAalH-
oHHbnle — yepea K. [larumku,
BXoAdmHie B IO yMOCT, H3ME-
pHIONE} COCTaABIAIOIMYIO K.
paclion ar aloTCd Ha BCeX Tpex
cTepX Hsax BAONIL HXx oce#.lar-
YUKH, BXOAdmMe B IIOJIyMO CT,
H3MepdHioili CoCcTapNgom YIO
R':I s HAKJIEHBAIOTCH  BAOIL
OABYX CTepxKHeH, Tax K 8K
crepxens 1 (cMm.puc.7) He
HCOLITEIBAET OCeBOI'0 - yCH -
JINd ODE OEeACTBHH COCT anIso-
me# 'R . [Jaryukd; BXoAd -
mue B b6a mieua NOJIyMOCT @&,
uaMepgdionero COCTanBi S0 y IO
R, . PaBHOMepHO pacmpene -

Pnc.8.CxemMa pasMemenns =
KOMMYT M ONar9YdaKoB  Ha
MerMKax CTEepXHel H3MaepH-

NAIOTCHd HO BCEeM TpPeM CTepx -
HSIM, NpEYEeM O Aar9Y4KH AaKTHBHO-
ro Ieva HakJIeHBaloTCHd BAOIL
obpasyiomelfi CTepxHdg, a HaT—
YUKH KOMIEHCANHOHHOTO INIQ w
ya - Houepex 006pasywonei,

14. TapapoBKy CHJIOH3 —
MepHTened peKoOMeHAyercd Ipo-

TENBLHOI'O WTATHRE CHIOHS -
MepdaTaendg; 1,2,3 -~CTepxHH,

ALK, AOK., A OK;

KiieMMpl HOJYMOCTOB, H3 -
MepaIomHEX COCTAaRN S0l K e
Ry, RH , Ry AHHaAMHYECKOMH

- GKTHP =—

CHJIbI, Ax'Ay’ A

U3BOAHTER CTA&THYeCKOl Harpvs-—
24 HbI€ [ar4Y4dKH, Kx’ Ky, Kz. -

KO, A KOTOPOH U3BeCT HEI
coCTamnsmomre R , REI’ Ra ,
C OIpUMeHeHHEeM 3IeKTPO HHOTI O
H3MepHTelld CTarumyeCKux nepopManunif, HOOKJIIICYa8MOIr0 K
3 aKHMaM, NpeAH&3HAYeHHEIM I OAHOI'O KaHAalAa.

KOMIIeHCAlHO HHbIe [JaT YHaKH

3. Meroan nepecradopxd OpoGHOI'O I'py3a

15. Ecnu TexHoNoOrM4yeCcKHlf mponecCc oKashbiBAeT HeNo —
CpeACTBeHHOe BNHSHHe HA HeypaBHOBEUIEHHOCTL poropa (Ha—
npuMep, B U eHTpUPYTrax), TO TAPUPOBKA CTPOHUTENbHBIX KOH-
CTPYKNHii, HeCyumHx MAauIuHy, OIPDOH3IBOAMUTCH IPH BPAIIEHHAU DO -
TOpA BXOJOCTYIO. B OCTanpHHIX CaydYadx TapUpoBKa Mox eT
HPOH3BOAMTBECHE KaKk B paboyeM, TAK H B XOODOCTOM pa&axaMax.

18. TapupoBka COCTOMT B oupepesennd (nng sapaH -
HOff CKODPOCTH BpameHus poTopa) koadduuuenra K, cBL3niBaio-
nmero peHYMHYy aMIUIHTYABL KojlebaHuMi A BpIOpaHHO'O ydacTka
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CTPOHTEJIbHOU KOHCTPYKIHMH UNH CTAHHHLI MAUIMHBI C BeJUYH —
HOH HeypaBHOBEUEHHOH LeHTpOoGeXHOW CHILI poTopa.

A =KR . (1.11)

[na onpenenenng xko2¢dunvenra K NpodsBOOUTCH H3IME —
peHNe CleAyux aMIytarya konebamdik BLIOpaHHOI'O yYacTKa:

a) A - npu pabore Ma -
LIHHLI 6e3 LUpobHOro rpysa;

6) B - opa paGore Ma-
INAHBI C NpPOOHBIM r'py3oM, pac-
IIOJIOXK eHHbIM, HAIOpUMep, B
touke 1 (puc.9);

B) C - npu pa6ore Ma-
WIHHEI C OPOGHBLIM I'pyaom, Oe—
pPecCT aplleHHBIM HA 1800 OT HO —
CUTeIILHO UepPBOr'oc MNONOXeHHd,
T.€. PacCuolioXXeHHbBIM B  TOY-
Ke 2 puc,9

Kosagdpdpuuuenr K pabeH

2 2 2
Puc.9. CxeMa pacnonoxeHBd K- d \[B-2A"+C :
npo6bHOro rpysa & H Q 2
HeypasHOBeUIeH HOCTH % B
poTope (1.12)
roe Q - memrpobexHas cuna, paspdBaeMas I po6 H kI M

rpysoM, paBH&adH

Q=ir(§_f’£-_ﬂ)a, (1.13)
g 6O

—~ paccTodHHe OT OCH BpaumeHHd A0 LeHTpa TIXe -
CTH HpoOGHOro rpyaa,
N = uaucno o6opoToOB I'NiaBHOT'O B&l& B MHH;

roe g - Bec npobHOro rpysa;
1§

(3 - YCKOpeHHe CHIbl THXEeCTH,

17. LleuTrpobexHylI0O CHNTY R poTOpPa MOXHO oOllpefie -
NUTHL IIo popMyne (1.11), sHaa kxoappunuenr K, WIH no
dopmyn e

- 2 H' (1.14)
R -——\"—‘;LZ - 2 + I"L,z Q ’ *
raoe
nm =— B - n = (1.15)

b

B L
A A



Yroo ol (pnc.g) Mexay ueHrpobexHol cunoi Q ’
paspuBaeMoil NpPoOHBIM I'pPY3OM,H LeHTPoOexHOH cwionn R "
paspHBaeMoit poTopoM MamuHL (6es npo6HOro rpysa)
BClieACTBHe HMeleidcds OCTATOYHOM HeypaBHOBElleHHOCTH, OIl-
peaeisieTcd M3 COOTHOUIeHUS

pA
(m” -1)R" - Q% (1.18)

2RQ

COoSd =

i

A
cod (T —-d) = (" -1)R-Q° (1.17)
2R Q

18. IIpu He0OOXOAMMOCTH pasfenbHOrO OUpene/ieHUd IleH-
TpobexHo#t cunpl R, BHI3BAHHOK HeypaBHOBEIUEHHOCTLIO TOJb~
KO caMoro poTopa, HeHTPoOexHO# CWiHl R, , Bri3BaHHOHW
HeypaBHOBEUEHHOCTLIO KK CaMoro porTopa, TakKk ¥ HepaBHO —
MEepHBIM paclpefeleHdeM nepepadbarsiBaeMoro HpoAykKTa B pPo-
TOpe, U NeHTPOoOEeXKHO) CHIbI R.5 , BBI3BAHHOH# TOABKO He—
pPaBHOMEpPHBIM pachpeneneHaeM nepepabarsiBaeMoro npolykK —
Ta B poTope (pHC.IO), AenainT paspenbHbie 3aMepbl aMIuiHBT yA
KoneOaHu$f BEIOpAHHOI'O ydYacTka npu paboTe MAalMHLlI BXOJO -
cryio 6e3s ODpo6HOro rpyza 4 ¢ npobGHBIM I'py3oM U IHOpH pa-
boTe MauWHHBI C TepepabarsiBaeMbIM NPOAYKTOM B poTope 6e3
IpoOGHOI'O I'pysa B ¢ upobueiM rpysoM, llocne zamepa aM~
INTAT yA Al’ Bl’ Cl 2 A2, B., C2 IO/1Y4UM COOTBETCTBYIO —

e 3HaAYEeHHdS My, H M, ,2 N B Nh, 1o dOopMYyJI aM
(1.15), zarem Ry a R, —no dopmyne (1.14), oy Hol,-
no ¢opmyae (1.18) mnu mo dopmyne (1.17), mocne qero

IIeHTpOoOeXxXxHas CcHna R) , BHI3Ba&HHAad TONBLKO HepaBHOMEep -
HBIM pacnpenejeHneM nepepadarpiBaeMoro IpooyKTa B poTo —

pe, Oyaer paBHa

2 2
R}== \’ R, +R, —2R R, cos(at, -k, ) . (1.18)
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-

4

Puc.10. CxeMa pacuonoxeHds Hpo6HOro
rpysa A HeypasHOBEHI€HHO —
cTel: portopa ‘64 H Sarpya-

KHA {)a
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Ilpunoxenne 2

PEKOMEHAOAI KWW T1O OIIPEOENEHHUIO CKOPOCTH
YBBIBAHHH HUCOTA ObOPOTOB IJTTABHOIO
BAJIA MAUIWMHBI TP OCTAHOBKE

[padux yOLIBAHHI 4YHCIIAa O0OPOTOB INTABHOIO B&la Maly-—
HLI TpE ocTraHoBKe (puc.l]) aHanHTHYeCKHM IpencrapideT C 4
ypaBHEeHHU eM

et (2.1)

&
f=at e

/ E

- . ]
Puc.ll. 'paduku ybriBasdia uwicma ob6opoToB

H CKOpPOCTH yOmBauug yucna oO6opoToB
I'71aBHOI'O Bajla MAaUWIHHBI OPA OCTaHOBKE

DO3TOMY CKOPOCTEH YOBIBAHHY TQHCia o0OpPOTOB I'1ABHOrO Bana
MallnHbl papHa

L -cb
E=al e : (-{E—--—c), (-%—- <t <« t}). (2.2)
Kosdppuumenrr A , b, C onpenengiorcs dopMyna -
MH
Lo gt Anf dn )ty gy et Angdnt )t (g dnt g ot
tn B2 ot L b vt e o
t, t, t,

(2.3)
20



t e da st b dt ot 4 f2
T2 fa 7

e — e _l ’ (2.4)
L L% Lz
ti“.nr y +ta‘|.n, ‘\:7 'L;f{,h. t.l

L §,An 1533 +{h,jz“l,n Y +4,n,§3{n. Lo

C= #—L——T__tl._ — -t :‘-.'—!-——— , (2.5)
A3
t,.{«h. t, ¥ tz{ni-;— 1- t}‘Ln—-{i—

And KOTODPHIX 3Ha4YeHUd YaCTOThl M BPeMeHH B Tpex TOoYKax, B
nasane (§; ,t;), cepenune ( §, , t,) m B koHne mpomec-
ca ocrauopxm ( fy , t, ) Gepyrca ms puGporpammsl ocra -
HOBOYHEIX KonebaHu#fi MAUHHBI, YCTAQHOBIEHHOX HA VIpyr He
onopri, [Ipd aroM 34 HAYaNIO OCTA&HOBKH HPHHHMA&ETCH Bpe -

Me ti = b (cM.puc.11), sa cepennny- mo6as Towuka

B cpeflHeff 9acTH rpaddka ¥ 3a KoHel Hpouecca8 OCTAHOBKH —
TO9KA, COOTBEeTCTBywImad 9actoTrte B 1-2 ri.
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[Mpunnoxenne. J3

PEKOMEHAALMKX T10 OINMPELAENEHHUIO ITOJTOXEHUSA
HEHTPA THXECTHU

1. Meron caMoypapHOBEIINBARNY

1. lfonoxeHue nmeaTpa TAXKECTH MaMIMHLL oOIpefien 9eTCH
Ha CcTeHOe Mo cxeMe, HaobpaxkeHHo@ Ha puc.12. CreHng CO —
CTOHT U3 [ABYX PeNbCOB, H3OI'HYTHIX IO Ayre OKPYXHOCTH HUIH
10 IUKINIOHAEe C BepPTUHKANBbHOHN OChlO, H TEJIeXKH C pasaBHX -
HO# paMo¥, YCTAHOBJIEHHOH HAa 3TH peibChl. PelbCbhbl HpPHKpEN-
NeHsl K HeNoABHXHBIM onopaM, [AnMHa OAYr'H penbCOB AONXKHA

‘T? I; Puc.12

CxeMa omnpe-
NefleHdd TO-
J1OXK e Hu g
HeHTpa TH-—
XeCTH MeTo-
AOM camMo -~
YypaBHOBEIIH ~
BAHUS

OpiTb NMPUONHU3IUTENHHO papHa yOBOSHHOH O/IHHe TEeleXKH, pas-
Mepbl KOTOpPOH AONMXKHBI COOTBETCTBOBATH pasMepamM MalluHbL
B njpaHe, PagHyChl OKPYXHOCTH HIH HNPOH3BOASIEr0 UHHUKIOHAY
Kpyra BbiOMpaloTC #3 Tex coobpaxeHHj, 4Yrobpl HCHOBRIThHIBae -
Mag MallhHa BMecCcTe C TenexKod CcBoODOAHO BIHCHIB&N ACh B
AYyr'y penbCcoB. PenbkhCbl CHabXaioTCsd HENOABMXHOH JIMHEUK O,
pnaionm e BO3MOXHOCTEL HeIoCpeACTBeHHLIM HaMepeHUEeM HaiTH
nonoxehue muockocru OA |, nNepneHAHNKWIGPHON 4Yeprexy, B
KoTOopo# pacuonoxeHdH UeHTD TIXeCTH MAallUHbLl C TejleXKOH.

2. Ilpu omnpepeneHuu NonoOXeHAS L EHTPA THXECTH Malll-
Ha yCTAQHABIUBAETCHd Ha TeNnexKy, KoTopasd 3aHUMAaerT IO0X O
Hiie, NPH KOTOPOM L EHTP THAXEeCTH MAaWHHbLI U TelexKd yCTa-—
Haninpaercd B IUIOCKOCTH Oa , IepneHAuKYJISapHOit dep —
TeXy. STO TOJOXKEeHHe TeleXKH HAHOCHTCHA Ha cxeMy. IleHTDp
THXECTH MaWMUHp O0e3 TenexkH Oyner pacuoyioxkeH B MIOCKO —
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CTH 0q., , HepleHAUKyNndapHO#A 4Yeprexy, orcrodmelft ot
neHrpa TaxecTH (., TaIexXKd Ha pPacCCTOgHHe '{31 » paE —
HOM

b, - Mo g,
M!’l

rge Mo - MAaCca MallnHbl ¥ TEeJIeXKH:

MM - Macca MAamyuHH;

b - paccrogHMe OT HeHTpa TIKECTH TENEXKH A0 TIOC—

kocru O .

dndqa onpeneneHusa Apyro# NnNoCKOCTH MAalIHHA HepecT as —
ndgercs Ha Taexke ONyTeM NHOBOPOTA MAIIHHB HA 90° BOKpyr
OCH, NepPOeHABRKYASPHON IJIolafke Tenexku, TenexkKa a3aiMer
B’I‘Opoe HOnOXeHue, MPH KOTOPOM Haioyrcd HOBLIE@ IJIOCKOCTH

' = O{ 0'«1 , HIepRBHAHKYII APHEIE YepTexy, NpHAY @M

IHJI0CKOCTh Oi o 1 B NepeCedYeHHHA C padHee PUKCHPO B AH-—
HO@ IWIOCKOCTbIO O EL'! Aact n¥HMIO, HA KoTopor OyAaer
HaXOAHNTHCH L EeHTP THXEeCTH MaumdHpl, [ng onpeneneHHd Tperb-
=) ¢ H.ur.)crcoc'rn PaA&SABHIr aeTCd paMa TenexkKHd Ha yroia He Me -
Hee 20—30 H HaAa TAaKyY10 H3IMEHEeHHYIO TealeXKy yCraHaBlHBa&E -
ercs Mamuua (np BO3MOXHOCTH MamMHA HOBEPTLIBAETCH HAa
00  ® ycraHamIUBAaercd HA HEHSMEHHYIO TEIeXKY). T eex-—
Ka saffMer Tperbe INOoJI0XeHHUe H HOBAd IUNIOCKOCThb 0: Q. ’
IIeprleHOHK yJIapHasd 4Yeprexy, B liepeCeyeHdH C paHee olpeae -
neRHO# nuHEHe#l nAaCT HonoXeHue HeHTpa THXeCTH MaudHnl, B
xocjieAEeM ciaydae HeoOXOAHMO TONbLKO y4eCTh TO, YTO NOJIO —
XeHAe LeHTpa TLKEeCTH C',. TeJI€XKH C pasapHHyroM  pa-
MO Oyder OTNMYMATHECH OT LOJOXEeHUA HneHTpa Taxecrd C,
TENEXKH C CoOpaHHOK paMoii.

3. Bcnencreiue TpeHUd KojdeC O PeIbChl H B NMOAIIHMIHH -
Kax TenexkKa ¢ Mamuupo#l Oyner saHUMAarhk pPAa3IdYHEIe TONOX6-
HUYg Ha penkbcax, [aa oopeaeneHAd HCTHHHOrO NONOXeHMS IUIG-
ckoctdy Oa , a cnenomarenwvHo, B 0, A, HeobxoauMO InpH
HCIBIT QHESX NOCT YN ark CleAywmdM obpasoM, Ecnum Tejexka
NOoCHe HarpyxeHudS ee MAalMHOH 3aHdnna HeKoTopoe 1Iojioke -
iue, Moao#nd K HeMy, HONYCTHM, ClIeBa, TO HeoOXOAMMO OT-
BECTH TeNeXKy BIpaBo HA Takoe paccTodHHe, YTOOHI OHA
noaolyia K HONOXEeHHAID papHOBecHd chnpasa. [IBa nojoXe -
HHY TEeNexKH OpH CBOeM NoAXOoAe CjleBa M Cnpapa AaayT Lk
HY OYr'"®, 9epe3 CepeAHnHYy xo-ropoﬁ Oyner OpPOXOAHTE HCKOM a4
micckocts 00 HIT M 0'a , g ' a

» (3.1)



2. Mero

CTQ@TH4YeCKHX OCajloK

4.llosiox eHde IIeHTpa TAXEeCTH MallHHLl ONpenendeTrTcd Ha

cTeHae Mo cxeMe, uzobGpaxeHHo#t Ha puc.l3. [lnura

CTeHO a

CUMMEeTPHYHO OIIUpaercd Ha 4YeThipe OAHHAKOBbLIE HO X eCTKO —

Puc,13, CxemMma onpeneneBuss IONOXEHHUHH L EeHT—
pa TSXEeCTH MalluHLl MEeTOJAOM 3aMepa CTa-
THyeckux ocamok; abed m a'b'ctd' -
MeCT& ONUpAaHUA INIUTHl CTeHAa Ha YOpyrHe
OoOpHl A0 M HOC/He YCTAHOBKHM MaAallUHBI HAa
cresn (Mamuna ¥ yupyrue ONOpH Ha CXe -
Me He NOKa3aBhl); C - UeHTp THXECTH

CTH LODPYXH ~
Hbl H HE8 =
xoaurcsd B
roOpHE30H -
T&IbHHOM 110 ~
NTOXeHUH,3a—
Mepd 0T CHd
BLICOTHl yHpy-—
CUuxX oIlop 0o
H nocjae yc -
T8HOBKH Ma-—
A HB] Ha
creHd, Ycra—
HOBK& Ma -
I M Hb] Ha
CTeHA AONX -~
Ha NPOH3BO —

M ail 4 HbY ONTHCS T ax,
yTOOBl INIHTA He nony4Ywia OonpuIOro HAK/IOHaA B Ka -
Kyilo-q1N60 CTOPOHY.
5. KoopanHarer A H Y UHEeHTpA THXKECTH MAaUIHHE
B Iy1aHe pPAaBHLI
xe=2 tgot + 2 sRC A X, (3.2)
Yo ="~‘-c.t3°‘3 +e,5ecdly, (3.3)
raoe
2 2
3. +4§ + 0 .
— (05 +9, )(9, +9,) . ,(3.4)
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4 2 2 A
o matety | L (%j:”——(?: _.. %:__1‘_%"_)] (3.8)

{ /8i +3a 2 +512
“y = arely [_& ( 64 +0, d, +8} )} - 3D

30 eCh 3{ ; (92 ’ (93 ’ 3,' ~ PA3HOCTH CTaru¥YeCKuX OCAHAOK
INIATH] CTEeHA& B MeCTax onEpa -
HUg IJIMTHE] HA yupyrie onopsl MO0
¥ OoQiie YyCTAHOBKM MAWKHL  Ha
CT @HH ;
‘Lm,’L ~ pAaAcCTOSsIHHE Mex[Ny OCHIMHU YOpYruUxX ollop ( oM.
pHc.l3)
% ¢ — KOOpAMHara HeHTpa THXEeCTH N0 BHICOTEe MAalinHEb,
OPHHAMaeMasds B IepBOM IPHOJHXKEHUU pABHOK

- (.14 (3.
rage ‘f’L — BbBICOTA MaullHbI, a Oodine olpenell eHud Le IO

0.0 npuHEMAaercd paBHOHU IO YYEHHOMY 3HAaYeHHIO,

6. llna oupenenenus xoopaHHars! %. WeHTpa THKe -
CTH OAHY CTOPOHY MAauMHb NPHUNOAHAMAIOT, HAKIIOHAS ee
BEePTUK&IBEHYIO OCh He MeHee 4YeM Ha 204300, eClIH eCTb BO3—
MOXHOCTh, TO MAallHHY HoBeprhiBawT Ha 90 . 3aMepus  pas-
HOCTH CTaTMYeCKHEX OCHAOK IAHTHI CTEHAA B MecCTax ONHupaHus
INIHTHI Ha yOApPyrae omopbl OO H OOoCae TAaKol yCTAaHOBKH Ma-

WHHL Ha CTeHA IO ¢o pM yi1 am (3 2) (__?, 7)., onpenensioT cr.c,
H Be , DOoCne yero
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»*
7 - Xc—-Kiq X —Ki

c t‘j A gAh L

y (3.9)

eC/iH HAKJIIOH MAaAIlIHHLEI HAa yroj IpoH3BedeH napanienbHo INjoC—
KOCTH 2% , HAH

*
g - Ye-KRz _ Jde —Kz (3.10)
c tq ot San ol

eCli¥ HaKJOH MalldHbI Ha yron ol npoHaBefleH I apaiefibHO

INIOCKOCTH 32 » B (POopMyiax (3.9) ), (3.10) K1 ) { K2-—pac-

CTOSHHe OT TOro Kpad MalHMdHL B OCHOBAHHH, OTHOCHT €Ib —
HO KOTOPOro NpOR3BOAMTCH HOBOPOT MAUIHHLI B COUSSGHNAmEN,
OPRCCHNETEND NOPOPIRe IpONRSHEEY IpOoRer GEESGENY A
yroii ol OO0 INIOCKOCTH XX HIH yz , Il apasi efnbHO i

aroMy Kkpawoo,., I[Ipx ompenenenHn Zo no popMyne (3.9),'1*.9.

[V

nmo <L H M0 Cpe , KOTOpPOE OHNpedeneHo nmo  ¢opMy-—
*

ne (8.2), nonxHo 6HTH Yo ™ Yoo

KOoTOpoe ounpepeneHo nmo ¢opmyne (3.3); npm onpenenesHnn
Le Do dopMynie (3.10), T.€, OO y; H om0 y_, KOTOpoe oll—
peneneHo [o dopMyne (3.3), [OJIXKHO OBITH © m: = 4C
KOTOpOe oupeaeneHo o ¢popMyne (3.2).

[lpg Jl = 90°

2o = k, — ¢_ (3.11)

|

T4

*®
zc = Ic’a T 'jc ’ (3.12)

B 3ABHCHMOCTH OT TOI'O, HapalnejlbHO IMMOCKOCTH XE MIH
mapaile/lbHO IIOCKOCTH Y Z  NpPOU3BeAeH MOBOPOT MaAalldHEL.

3. YpaBHOBelIHBAHNE HA HOXE

7. [lonoxeHne meHTpaA TSKECTH MalUuHH ONpeaendercs
0o cxemMaM, U300paxKeHHLIM Ha pHC,l4.

8. OupeneneHne NOJNOXEHUA ILIeHTpa THXECTH NPOHU3BOALT
nyreM Npo6bHO# yCTaAHOBKH MallMHbI HA pasABHXHYIO paMy H
B3dTHY OTCHeTOB HO mKanaM ¢ nenenugmu, llnga IOJ10XK O HH LA
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Puc.l4. CxeMa omnpeaenenug mno-
JIOXK €HUd UeHTpa TIXeCTH
MeToaAOM ypaBHOBelINB& -
HHS Ha HOXe: a8 -~ onpe -
AeIeHHe KOOPOHMHAT €,

H Ye , 0 - onpenene-
Bie KOOPAWHATHEI %o
l - HOX; 2 - HeHarpy -
X aeMhble CTpPaxoBO Y H Bl €
yopyrae ounopsi, 3 —pas -
ABHX HAR paMa; 4 -cTpen-
KA yKasarend YPOBHS ,
S - LIKanbl C OCNeHHaAMH,
CM- NEeHTD THAXEeCTH Ma-~
1D HHBI

MAallHHbLl, IPA KOTOPOM OTCYEThHl C ABYX CTOPOH COBRIAaA &I0T,
saMepdioT OAHYy M3 KOOPAHHAT X , Y¢ HWIH % LeHT-
pa THXeCTH MalHnHbpl, BHaYane Ipd rapH3OHTAlbHOM IoOjoXe —
HAH MalIAHbl ONpeAesyidiIoT OAHY H3 KOOpPAHHAT X, HIH Voo
BaTeM MalluHy ITOBOPAYHUBAaIOT OTHOCHTE&ILHO BepTHKanbHO ocH
HAa 90 H TeM Xe OHyTeM olipeiensdioT APYryiw KoopauHary.Ko-
opadHara ‘L, oIlpedesagercd U3 'eOMEeTpPUYECKHX Coobpaxe—
HU# OpPH HAKIOHHOM IIOJIOXEHHH M UM HEL, Yron HAaKIOHa pPeKo-—
MeHAyeTCHd IpHHAMAaTb He MeHee 20-—30

Mero HX OIO

Q. Ilonoxenne ueHTpa THXECTH MAaIIAHLI olNpenengaeTcCcsa
mo cxeMe, HzobpaxeHHo# Ha puc,15. Mammnna ycranamiuBaer-
cd HA CTeHA TakK, YTo0bhl IpPOoeKUHd ee IeHTpa THXKEeCTH Haxo -
OH1acCh TPHONU3UTENBLHO HA INPOAONABHOR OCH IUIMTHI IO BO3 -
MO HOCTH OnUxe K YOPyrUHM ollopaM, MOMEeHT HHEepPUHH IUTHT b
OTHOCHT €/1bHO CBOEro L EeHTpPpa TSXKEeCTH YUYHUThIBaercd TOYHO, Aa
MOMEHT HHepUHHd MAIHHLE OTHOCHTE&IbHO CBOEro UeHTpa TSXe-—
CTH B IepBOM IpUONYKEHHM IIPUHHMAETrCHd paBHBIM Hyil10, a
ocie onpeaeleHHd MOMEHTOB HHepUHH NPpHHHMAaercd papHRIM
NOoNy4eHHOMY 3 HAYEHHIO,

10. PaccrodgHue OT OCH jIHHeH}HOro LiapHHpa, OTHOCHTElb-—

HO KOTOPpOro HNpoHCXoagT XKonebaHuf, N0 UeHTpa THAXEeCTH Ma-—
IIAHBEI PAaBHO




roe K — XeCTKOoCTh HOPYXHHH;

{ - paccrosHHe MexAy OCSMH ITHHEHHOT'O IIADHEDPA "

IpPYXHKH,

€ -« pacCTofdHHe OT JHHEeHMHOro HapHHpa A0 KeHrpa T4 -

XeCTH IJIUTHI CTeHAA,

Mn.n - Macca IJIATHl CTeHaa,

MM - Macca MailiaHB;

jnh - MOMEHT HHepHnMHA IJIHTHhI CTeHOA&8 OTHOCHTEelLHO ee
NeHTpalbHO# OCH, NapanienbHO# NUHe#HOMY LIAPHADY;

J,, - MOMEHT HHeDIIMH MAaHlIHHbI OTHOCHTEeNBHO ee IIeHT -

PaIBHOH OCH, DapANACIbBHOR JIHHORHOMY LIAPHHEPY;
KD g " yriioBag J4CTOTA COOGCTBEHHEIX KOoeOCaHH#l yCTAHOBKH,

OIp glenigeMad M3 ONkhITA,

I___ d
TN
]

MH
N
B
A
ya £ 1.
[ S —=
- 4 -

Prc.15. CxeMa onpeneneHdd IONOXCHHS
HeHTpPa TSKEeCTH MAalEH MeTOROM Y-
PYrEx omnop, Cm ~ MEeHTD THEXeCTH
I UThl, CM -  I@HTDP THXeCTH Ma-

Onpenen 410 T
d =d' npe on -
HOM HOJICXEHHH
Mamuasl ¥ L =d"—
Ipd BTOPOM HNOAO-
XEeHHH MailH H bl,
OTANYa I 8M C o
OT LepBore TeM,
qYT0o MAiHHEa IO —
BOPHYT& OTHO CH —~
TelbHO BE@PTHKAIb-
HOft ocu Ha 1800
¥ yCTaHORII€HAa Ha
IpexHee MeCTO I
I" ab apuT aMm,

11. Koopaou —
HaThl KeHTp& TH —

LM HEI
XKeCTH  Mal ¥ Hbi
D aBHbI
K "-
x - _d-d (3.14)
¢ 2 e
2 2 2 2
'Z'Q,n o ""(C-t- dllicd’ )“‘8; (3.15)



rae Q. - rabapuTHell paaMep MaWHHL B HaupaplIeHWH
oCcH X;
C — PACCTOSHHE OT OCH /IHHeHHOIrO lapHHpa Ao Hpo-
€KIIHM CepelHHbl OTpPe3ka (. HAa OPHE3OHTAlb
HYyI0 OChr X,
J ~ TonmMHA IAHTHI CTeHAA.
12. [ins onpeneneHHs KOOpPAHHATHL . UEHTpaA TAXKE -
CTH MAUHKHY HOBEPTLIBAIOT BOKPYI BeprHKAILHONK OCH Ha 90 5
NIpodenbiBalOT BCe Te oIepauHH, XKoropole TpebyioTCd A& OU -
pepenesygs X . B %, . Ilpu arom % onpenensercs BTO-
poli pas.
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[Ipunioxenue 4

PEKOMEHAOAUNWMU [TO ONPEAENEHUID MOMEHTOB
MHEFIHMX METOOOM YIIPYIUX OIIOP

1. MoMeHTBI HHEPUUHU MAaWHHbBI OTHOCHTENbLHO L eHTpPalb —
HbIX OCeil OOPeA&lsiloTCa Ho CcxeMaM, HU300paKeHHbIM H a
puc.16. MampHuy yCraHaBIHBAamOT Ha CTeHI Tak, yrobbl Hpo -
eKIIUd ee NeHTpa THXeCTH Ha CpPpeAdHHYIO NNOCKOCThL IUIAT B
COBIlAlIa C HEHTPOM TIXECTH HDAMTEHI.

Puc. 16

CxeMp! onpeAdeeHdd MOMEH-
TOB HHepUHH MAauHUHbl OTHO —
CUTEeJ1bHO LI EeHTpalbHbIX OCeH

MeTOooOM YVIPYrHX OIIop;

l - mnura crespa;, 2 - yi-
pyrue onopet, 3,4,5 -
ChbeMHbIe JINHeHHpIe llapHHa -
pbi BOOJIL OCeN X, y, Z.

6 - mDopgaepxHBaOIiie pPOJIH -
KH; CM ~ HEeHTP THAXeCTH
. M auld HeI, Crm - IeHTP T4~
KeCld INHTHEL CTreHaa

2. OupenensgiorT TPU HYACTOTHI COOCTBEHHBIX Kojieh aHHU
YyCT @HOBKH OTHOCHT €/1bHO JIMHeHHBIX LIAPHHPOB, T.€, IPOAOADL —
HOH ¥ HOollepeqyHOo ocedl, NPOXCASUIHX B HHXHeH INIOCKOCTH
INUTHl 4Yepe3 NPOeKUHH LHEeHTPOB THXeCTH MAWHUHL U MJIATH, H
OTHOCHT€@IBbHO BepTHKAaANLHBQH OCH, IpoxoAduiell yepes IpPoeK -
HHY IIeHTPOB THXEeCTH Maum¥Hbl ¥ ITIATHI.

3. MoMeHThl HHEpPIUH MalIMHB OTHOCHTEIBHO ocel, HpPO-~
XOAGIINX 4HYepes ee LHEeHTD TAXECTH, PaBRHEI

2
K o 2 2.
j'x,m > 2 _jmm._MMd, -M B (4.1)
X,
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7 - K',ﬁ.i__

y= 2 “g -M df oM e (4.2)
3y,

7, = xiChi+hs)

(4,3)
% ZOA 7 ’
Y %y

rae J_ o4 s %m » Jgns — MOMEHTHl MHEDIHH IUIHTHL
CTEe€HAa OTHOCHT €J1bHO ee
I eHT pallb HRIX OCeii;
K - cyMMapHad BeprUKajlbHasgs XKeCTKOCTh IDPYXHH,
K1 -~ CyMMapHas I'OPU3OHT&ANBLH&H XEeCTKOCTh N P y X HH
creHOa,
MM,MM- MAacChpl MAWHWHLI U IUIUTHL CTEHAa,

‘n,hz — pACCTOSIHAA OT OCH JIHHeHHOI'O mapHHpa A0  OCH
OpyXHH B HallpaplleHHH oCeit oL ® Yy

e, d - pacCTofHHS OT JUHEHHBIX INAPHHPOB [0 UEHTPOB TH-—
XeCTH MAWHHbB # IVTHTHI;

03‘8,_1.’1 , co":ﬁ":li , (;.o\{‘,.z”1 — KPYI'oBbl@ YacCTOTh! COOCTBEH ~
HBIX BpamareibHbiXx kKojeba -
HUH IIUTHI CTeHla ¢ MAUWHUHOK OTHOCHT €N b -
HO JIHMHeHiHhIX WAPHHPOB, olpegensemMblie H3 OIIbl ~
T a.
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[Ipunoxenue §

AINITAPATYPA ANdA OINNPEAENEHWUA AUHAMUYECKHUX
XAPAKTEPUCTHUK MALIHH

[Ipn onpeneneHUN AMHAMHYECKHX HAr'pysokK, HONOX eHHS
HeHTpa TIXKeCTH, MOMEHTOB HHeplUHUH OTHOCHUTEeALHO LeHTPAIb —
HbEIX OCell H CKOpPOCTHM YObLIBAHHA 4YMCla O60pOTOB INIaABHOI'O B&-
na MalMHBI MPHK OCTAHOBKe BO3HHKaer HeOOXOAMMOCTh B P
ricrpaumid KojiebaHuH OTAEeNbHBLIX TOYEK CTeHAa WIH MAallHHbIL,

[na perucrpauud KonebaHHii B p&MHYHBIX CJ1ydasx NpH -
MeHSI0TCH olpedejleHHbIe NIPUOOPHI B 3ABUCHMOCTH OT 4 AaCTO -
Thl M GMIUTHTYAH 3A8lHUChIBAeMbIX KonebaHuil, O6bI4HO YacTo -~
Thbl KojiebaHHui$i, KOTOphIe NpH 3TOM BCTpPevYaiTCsl, HaxoAsTCHd B
npenenax or 2 Ao 50 ru, a aMIyIETyRla - OT HECKOJIBKHX MHUK-
POH OO0 HEeCKONBbKHX MWIIUMETpOB,

3neck NPHBORATCH OCHOBHBIE OAHHBIE NO HEKOTOPLIM TH—

naM npub6opop, ob6ecrneyvpampliix 3aniUcCh KonebaHHl C yacro -
TaMH M aMIUITHTyaaMH B YKAa3 aHHbIX IIpeaeiax.

M ex an yeckue I pUGOPEI

YHOJ§ BHMOpOr pa P-1. lIabapute 110x120x180 MM,
pec 1,65 kr, npenenbl uaMepehus no ammauryae 0,05~4,0 MM,

no yacrore 1,5-100 ru. I[Ipyu sanucu konebanHuii C 4acTroT aMHu
go 20 ru yacroTHad XAapPAKTepUCTUKa MMeeT 3aMeTHOoe CHHXe-
HHe, PaKTHUYeCKOe yBellMyeHUe NpPH pasHBIX YaCTOTAax yCTAaHap-
nuBaercd and Kaxaoro npubopa HHAMBHAY&NLHCH TAPHDO BK O H.
Ouno konebnerca ot 4,5 no 6. B npubope npenyCMOTpeHa BO3—
MOXHOCTb INPOH3BOAHTL 3alHChL 663 yBeNIUYeHUd HJIH C [AByX -
XparHbiM yBellHyeHHeM. OOHOBpPeMeHHO C 3 allChIo lipoue c ca
KonebaHHi MOXeT NPOH3BOAHTHLCS 3allUCh OTMEeTKH BpPeMeHH OT
3J1eMEeHTOB IHUTaHUA 4Yepe3d ClendalbHble KOHT aKTHbIe JacChl,
¢ KCHpyOLIHe ollpeAeneHHble MIPOMEeXYTKH BPpeMeHH, YTo, OZHa-
KO, NpHMeHsIeTCH penKo, TAK KAK YaCTOTy 3 allHChIBA8MEIX KO-

nebaHift nerxo onpegendrp NoOo NOCTOAHHOHN CKOPOCTH ABHXEe -
HUA J1eHTH,

Perucrpupyiomuit npubop leiirepa. I'abapurer 120x 190 x

x 160 MM, Bec §5,8 kr, npegensl H UaMepeHHUs N0 AaMIUIATYAE
0,01-12 MM, wme no usacrote 0-50 ru. [Ipubop HMeer HA -
60p pbiYaroB M WUy, NpHMeHeHHe KOTOpbIx  obecneynpaeT
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yBenuuenne ot 1,5 no 368 paz. Perucrpauug Moxer HpPOH3BO —
AUTHCH NMepoM C YepHWIaM¥ Ha OyMmare rtHiua "Kanbka” 26) 8
japanaipiiiM IIepoM H8 coenkhanbHO BoimeHoi Oymare. OoHo -
BpeMEeHHO C 3alHuChbio Opouecca Kojgebauuii NpoUsBoAHTCd 34 -
IACh OTMEeTKH BPeMeHH HiIH o CO6CTBeHHBIM 3AaTryXaiomiM KO-
nebaHHdM OTMOTYAKA C vyactroToi 50 wid 25 ru, BO3HHKAI -
mUEM HNOpH KaxaoM ob6opore Hapabana ¢ 6yMmaroii, WiIH OT ane-
MEHTOB HOHTAaHHd 4Yepe3d chnellHajbHble KOHTAaKTHbIe Yachbl, (UK -

cupyolue olpedelieHHble NMPOMeXYTKH BpPEeMeHH.

SN eKT pHYeCcKHe I pHGO Dbl

‘. YcTaHOBKa Ha ocHoBe ocuuwinorpapa MIIO-2 H
DEeOCTAaTHLIX [Aar4Y¥KoB. YHHBepcanbHBIH ®woChbMULIekboBbI i
ccuunnorpadp tTmia MLiQ-2 npouapoacrsa zasopa ‘Bubpa-—

Top” cCcHabxeH [ABeH4 larH® MAarHUTOSeKTpPUYECKUMH BHO ~

paropaMu MOB-2 n€TH  pasnHM4YHBIX THIOB. YacToTa
COoOCTBEeHHBIX Koneb®aHu i BUOparopos: II1epBOI' 0 T HUII &
5000 rao, sToporo 10000 ru, werBeproro 3000 ri, ODIdT O o

2000 rn m socemMeoro 1200 ru., 3anuce NpoE3IBOAUTCH HaA He -
raTuBHOH XKHHOIUIeHKe w¥pHHOH 38 MM, Qcumuiorpadp cHab -
XeH ABYMSH pazjiMyHbIME CMEeHHLIMHM KacCeTam#, BMEel &MU
1o 5 M mnedku, CKOpoCThb ABMXe&HUS INIEHKH YCTAaHaBIHBaercd
C NOMOMBIO KOpPoOKH CKOpocCTeii, UMeiomen 12 cryneneii, B
npenenax or 1 no 5000 MM/cek. [lngd BuU3yankHOro Habnmone —
HIE MCClefdyeMEBIX KojieOauuili uMeeTcd MATOBBIH 2KpaH, HOpU-—
yeM MaciiTad HaobpakKeHUs nOpolecca Ha KpaHe yBe/IH Y e H
10 CpapHeHHI0 C MacumrabtoM 3alucH B 4 pasa. Qcuumnnorpag
HMeeT radapurer 5060x420x220 MM, Bec okono 33 Kr,
PeocrarTHbpii 0Aar4YukK, SBNMIOMUANACH [AAa&TYAKOM, U3Mepdio —
muM Gonblize TDepeMeileHud, OpeAcTanider cobo0if IepeMeH -
Hoe conporupnenHne tHia ClIA-2 Ha 470 oM, MOA3YHOK KOTO —
poro cHab)eH NpYXWHCH, yAdepxHBawleili ero B OAHOM U3
KpaifHaX NojioXeHui, [laryuk BKiooyaercd B KOMMYT arop,
KaXOAbId KaHAan KOTOoporo npenacramsiser coboif MOCTOBYIO Cxe-
My C GamaHcHpywomHaM conporusnenneM CIIA-2 Ha 470 oM
ABYMS HNOQIEeAOBATElbHO COEOUHEHHBIMH CONPOTHBJIeHUSMHU  HAa
4700 1 470 oM, Ond COOTBETCTBEHHO Ir'pyboit ¥ TOYHOH ycCcTra -
HOBKM MacmtTaba, MoCct nuraercs HoOoCTOSHHBIM TOKOM OT aK -—
KyMynITOPHO# Garaper uwan BompsaMmuarens (¢ ¢unbTpoM),BRIO—
yaeMoro depesa tTpaHcdopmarop. llonayugu nmoremmyoMerTpon
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ABNLIOTCH KOHINAMH H3MEepUTEeILHONR AHaroH&IA Mocra., K HAM
HOOKIIO 980T CH ranbpaHoMerpsl MOB=2. OT HOHOXeHUS NOo-—
3 YHKOB 3a4BHCHT TOK B H3MEepHTeIhHOH QHaroH&anH. Il e pen
MCIbLIT aHMEeM OO/I3YHOK [&aT4YdKa yCTaHaAmnuBaercd B cpea -
Hee MONOXeHHe H NpOBOJOYHONR THArolf cpssnipaercs C Kojued —
apomeica TOYKOH, & CaaM AAaT4YHK 3aKpeundercqg HaAa Helo/lBHX-
HOM OCHOBAHHH, [[pH zanucdax xonebauuii HabmIglaercs CMe -
meHde NOJI3 YHKA HOTEeHHHOMEeTpa, B pesyilbTare 4Yero B  H3 —
MEepHTeNbLHOR NHarOH&IH MOCTAa TodBndercd HanpdXeHue, Ipo —
NOPUHOHANBHOE CME eHHI0, JT0 HalpsiKeHHe Noaaercd HA
BHOparop ocnunnorpaga, B pesynbTare oTKIOHMOTCHE CBETO -
Bhie JIY4YH, NHNIyIIHe HAa ABHX Yy eHCs IJieHKe KpPUBBIe, XAapaK -
TepH3 yIOIIMe H3ydaeMbie OpOIleCCEhI.

Macmrab BpeMeHH Ha HneHKe ocnuanorpada HMEHOCHT CS
C HOMOmMLID TAaK Ha3bIBaeMor'o OTMeTYHKa BPeMeHH, Iped —
CTARNIKero Co60# MHKPOQOHHKNA 3 yMMep, HOABHXEAd dYacCTh
KOTOpOro copepmaer xojnebanud ¢ wacrotolt 500 ro mpE npn
noMomua BHO6paropa Hepporo THIIA OT AIeMeHTAa HHT aHHd de-
pe3 KOHTAaKTHpIe HacChl H AenHTelh HalpaxeHust, IpeAcCTaPnd —
jompk coboft conporurnende THna A-2 Ha 47 oM,

Ocuwuiorpap MIIO-2 ¢ peocrarHbIMH garyukaMy obec -
NevydB4aeT H3MepPeHHe AaMIIHT YA KOJeOaHHiE C TOYHOCTHIO 10
5% or BenMuMHLI HaMepdeMoll aMInBTyan. Haubonwiiee ype —
NHYeHHe ocuwuiorpaga B COYETAHNM C pPeOCTAaTHBIMH 18T 4YiKa-
ME paBHo 13, B KOMIuieKT yCTAHOBKH KpoMe  ocuuanorpada
MIIO-2 ¥ peocCTaTHBIX AATYAKOB BXOAAT: KOMMYTAarop, KOH -
TaKTHbEIe 4Yachbl, ODarapenm OHT aHud, TpaEcGopMAaTop ¥ BLI PpIMHE-
Telb.

2. YcrasoBka Ha ocHoBe ocuHmnorpajda H=-700 m naraa-
ko BOI''HK. MarsuroanekTpHYecCKdffi YeTH pHaAU aTHmneido -
Beii ocumnaorpap H-700 npouseoACTBa KHUWIEHEBCKOI'O 3aBO~
A8 SneKTpPoHaMepHTenbHeIx npubopop Monnasckoft CCP cHab-
XeH CeMHAaAnarkio ranrsadoMerpamMa M-001 gernipex  pas -
IRYHBLIX THOOB. Yacrora coO6CTBEeHHEIX KonebaHH#li ranhbBaHO -
MeT POB: HIepBOro tuoa 120 ru, Broporo 400 rm,Tpernero
1200 rn # yerBeproro 2500 ru. [\nsg saldcH HHE3SKOYACT OTHBIX
xonebauuii ocuminorpap H-700 cnenyer cHabANTh I &HLBAHO —
MerpaMu THna [I'B-lI~3, aMeomeMH COOCTBEHHYIO 9aCTO TY
5 ru. 3audcChr NPOU3BOAHTCH HA HOPMA&NILHON OCHHIJIOr padHok
OyMare mupnrnHoi 120 MM H wyBcTBETenbBOCTHI 500~-1000 enun-
g 'OCT. Ocumanorpag cHabxeH ABYMS pas3siiHYHBIMH CMeH -
HhIMH KacceraMH, BMemapiiiMy oo 12 M 6yMard,
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CxopocTe ABHXKeHHS OyMarH yCTAHAapnHBaerCd C IO~
MOImMBIO KOPOOKH CKOpoCTell H HNBYX THHOOB Kaccer B lipeAenax
oT 2,9 no 2500 mMMm/cek. [lng BHsyanbHOro HabniodeHHUS 3a
NpounecCCoM 3alucH HMeeTCd MATOBEIfI PKpaH ¢ pa3sBepTrhiBain -
mM ycrpoiictBoM. CKopoCcThr pasBeprkKH Iyj1aBHO peryilHpyer -
ca, OQcuunnorpagp uMeeT rabaputel 470x240x290 MM, Bec
okono 20 kr,

OneKTpoarHaMuyeckuil BEGpoparyuxk BII'MK cocrodT uH3
MASTHUKA H MAarHATOI/IeKTpUIeCKOr'o npeqabpasoBarens. [To-
CliefHH} BKNiOYaer B Cebd9 HUIMHAPHUYECKYI0O HMHAYKHHMOHHYIO K&
TYUIKY, YKpPellJIeHHYI0O Ha KOHIe MadTHHKA, I NOCTOSAHHBIX Mar-
HUT C UWIHHAPDHYECKHM BO3AYWHBIM 3aszopoM, Ilpr konmebCanu-
gX KOopIOyCa AarYuKa HHeplHOHHAd Macca ocraercg B HOKoe,
IlpouCcxoaHUT OTHOCHTE@IbHOE IepeMelleHHe KATYIUIKH H MarHH—
Ta, B pe3ylbTare 4Yero B KAaTryuike BO3HHAKA&ET 9/ eKTpPOoABHX y—
mad cuiaa, HpollopuHOH&IbLHAE CKOPOCTH CMeueHuss, [lepuon
coOCTBeHHBIX KonmebaHuli maarHka BIOI'MKa perynupyercs B
npepenax ot 0,7 no 2,59 cek. [lapaMeTpsl H3MepHT elkLHOI'O Ka~—
Hana, BKAYawonero B cebtd HUOpoOoaATUYHK H ranbBa&HOMeETD,
BEIO paHbEl TAaKHM o0pasoM, 9TO OTKIOHeHHe CBeTOBOIo ayya
Ha dorobyMare oculmnorpaga OKkaszbBaercd NpoOopUHOHANEL -—
HBIM HHTEerpajyly OT HaIpshKkeHUss Ha OAAaTYHKe, T.€, npHd 0 p
perucTpupyer He CKOpoCTh, & CMemeHHe HBCObIThIBae —
MO MalHNHL,

MacuiTab BpeMeHH Ha JIeHTe ocuHunnorpada  HAHOCHUT CH
B BHAE TOHKHUX IollepedHHX HTPUXOB C YacToToi 10 wunu
200 ru oTMeT4YHKOM BpeMeHH WIH Hpd NMOMOIH OAHOI'O 3
' anbBaHOMETPOB OT 9/1eMeHTAa IHTaHHd 4Yepes KOHT aKTHhIe Ha-—
CHI,

QOcuunnorpad H-T700, cHabxeHHBIH ranbBaHOMeTpaM U
I'B-lI-3, B coyerauuu ¢ BITMKAmMHu oGecliegydipaer uU3aMepe —
HHe aMIyiuTyd KonmebaHu# or | MHUKpoHa Ao 2 MM B AHANa30-
He yacror or 1,6 no 850-70 ru, Haubonbiuee ypenHyeHUe OC -
gunnorpada H-T700 c ranbsanoMerpamu ['B-llI-3 paBHo 1200-
1500 opu NOCTOSHHOM OITHYECKOM Ijiede 272 MM H IIpH 4a4C—
TOTE 3 auidChiBAeMBbIX KonebasHH} Oonee 2 rii.

Higa yMeHblieHHS perHuCTpHpyeMbIX ocCuwuiorpagomMm mpo —
neccos B 2,5,10,20, 80 u 100 pas unpumMengercd arTeHHOAa -
TOP, IpeacTapngiomuit coboit Habop I'-oOpasHbEIX HYETHIpEXNo -
NIOCHUAKOB, T.e, HEeKOTOphIXx KOMOHHAUME COHNpPOTHEIEHHH,

B KOMIjIeKT yCTAHOBKH KpoMe OCHWIIOr paga H-700,
pubponaraikop BII'MK H arreHHioaropa BXOOST: KOBTAaKTHbIE
yacCel, TpaHChopMarop 4 BpIIPAMHUT elb,
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[Ipocreiimine npubopel —4acroroMepsl H aMINIATYAOME —
pel H3-3a Manof TOYHOCTH H3MepeHHd He MOryr ObITh
PEeKOMEeHAOBAaHbl ANS PEerucTpaiui KosmeOaHHi IpH olpeleneHdH
X apakTepHCTHK MauuH, KoMIlekCHbhie H3MepHTelbHbple yCTa -
HOBKH, BKAIOYAKOIHE, KPOMe PEerACTpPUpyIomHUX Upubopos THUA
MarHuTorpagop, TakKxe oupeneneHHeld HA0OpP BCOOMOrATeNnhb —
HoIX OpHOOpPOB, B TOM 4YUCIe Opubopel ang o6paboTKE M IO -
JIYy4YEHHd OKOHYATE€NLHBIX pPe3yibTarop 3[4AeChb He NpABOAAT—
cCd BCHnelACTBHe HX Maioro pacnpoCrpaHeHnd B NOpPakKTH -
Ke HaMepeHUd KonedaHui,.
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[lpunoxenne 6

Y KAI3SATEND

ABTOPCKHX CBHAETEILCTB H HATEHTOB, OTHOCS-
MHEXCH K BOIpPOCAM 3SKCHEepEMEeHT&ILHOrQO Ol-—
pefeneHdg XAapakTepUCTHK MAaumdH

[IlmHaMHYyeCKMe HArpPY3KH
n,2.2.

l. Pupun E.H., Cxpopuos E.B. Cnocof6 unsmepeHus
ONIOPHEIX peakuu#i, ABTOpCkoe cBHOoerenhcTBo CCCP Ne 232571.
OTkprITHA, H300peTeHHd, LpPOMBILINIeHHbIe O6pasibi, TOoBAap -
Hhie 3BaKd, OduuuannHuifi Gonnerens, 1969, Ne 1.

2. Cricoer B.U. Crena nna Bu6panHo HHBIX HCIIpITA -
HUf MaumHaH, ABropckoe cBHaerearcrBo CCCP N 171624.
Broaneresr H3o0peTeHU#l ¥ TOBAPHBIX 3HAKOB, 1965, Ne 11.

3. C. Johnson . [Ipu6op anga uaMepeHus YCH —
auk. IMarenr CLHIA Ne 3354710, OdunmanpHelll Glonnere Hp
IIaTeHTHoro mseaomcrsa CHIA, 28.X1.67.

4, C. Johnson, IIpu6op nns uamepenus cunbl. [la-
rear CHIA Ne 3358502, OduunnanmHeifi GloJuteTeHr AT @HT HO—
ro segoMmcrrea ClIA, 19.X11.87.

5. H.F.5eaeholz, VYcrpoficteo ana  maMepenus
ycunusg, [Tatrear CIHA Ne 3279246. OdunmansHbllt GroniereHb
nareurHoro seaoMcrea CIUA, 18.X.66.

n.2.3.

1. Opaxkos B.Il., Ilerpoxunkuit A.A., Poazsesnuy H.B.
Crnocof HCCleNOBaHAd OBHHAMHYECKHMX HArPY30K B HOAUIHIHHA —
kax kKauyenud. ABropckoe csuperenbcreg CCCP Ne 179068.
MooOperenuss, npoMeinyieHHsle oOpasueul, ToBapHhle  3HAKH,
OdunuankHeIl OlonnereHb, 1966, Ne 4,

2. Koparnicckuit .M., Cyurosa P.HU., Amppees MH.T.,
Erepman Y.®. CunousMeparenk. ABTOPCKOE  CBHAETEIbCT-—
Bo CCCP Ne 230477. UszsobGpereHud, IpoMblILIeBEERre 06pa3 -~
b, TOBApPHLIe 3HaARA. QHUU AIbHBI] OlOJIeTeHb, 1968, Ne 34.
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3. llyxkug A.H. ¥YcrpoficTrBo Ang HaMepeHds OMHAMHU —

JeCKUX Harpyaok. Asropckoe ceraeraibcrBo CCCPNe 198732.
Haobperennd, UpoMuluuieHHble o0pasnkl, TOBAPHLHIe 3 HAakH.
OpunuanbBuifl 6mierens, 1967, Ne 14.

4. G.Birkholtz, V¥Ycrpoicreo and HaMepeHHs CH-
abpl. Ilarerr CHIA Ne 3320802. OdmnmanbHBIfl GroninereHp na-
TeHTHOro sepomcrsa CHIA, 23.Y.87.

5. O.Dahle, [Mpu6bop ang HaMepeHHS Mex aHAYEC—
kax cua,. [Taresr CIHIA Ne 3292428, Odmnuank Helii 600 eTeHb
IaredTHOro BepgoMcrsa CIHIA, 20.X0.66.

. G.H.Fa‘thauer, Ilar9yak Harpyske H BeCO-
Bag cHCcteMma. Ilarear ClIA N 3283496. Odanuannupll 6105~
lerenb narenrHoro seaoMmcrea ClIA, 2.YI1.686.

7. d sGrosvalter, IlonympoBonHEKOBas CHCTEMa
NS H3MepeRAd MexX aHuyeCKHX Har pys3ok. [Tarerr CIHA

Ne 3355935. OdHnransHEI#A OHNNIeTed: NAreHTHOro BefoOMCT -
na ClIA, 5.XII1.67.

llonoxenne HEHTPA THKECTH

n.4.2.

1. Bacunrer 0.H., Koxanosckaga 3.C,, [loanopun 0.1,
CreHa and onpefleleHUd KOOPAKHAT LEeHTrpa TKeCTH, ABTOp-
ckoe cpugerenncreo CCCP Ne 232570. Orgpeirug, Hzofpere-

HUSI, NIpOMEIIJIeHHbIe 00pasubl, TOBaApHule 3Haku, QduuHnans -
Helft Olomneress, 1969, Ne 1.

2. Muaxkug E.M,, Pabkos M. E,, Caxso E.®. Crena
Ui oupenesieHdd MOMEHTA MHEOPIWY H KOOPAHMHAT I EeHTpa T
XKeCTd MoAeneil CyaoB. ABTOPCKOE€ CBHAETENbCTEBO CCCP
Ne 214176. HzoOGperenud, NpoMoilluleHHble 0Opa3nnl, TOBAD -
Hpie 3Haku, OpuunanbHBIR Oonneress, 1968, Ne 11.

3. llavpunos H.A. YcrpoificrBo Ans oIpenei eHusd NOIO-—
XeHHd [ eHTpa THXeCTH KOHCTPYKuH@, ABTOpCKoe CBHOeTelh-—
creo CCCP Ne 246142, OrkpriTHd, H30OpeTreHud, OIPO M bl Il —

JieHHuIe OO6pasnsl, TOB&pHLIe 3HARKH, QdHUHANBLHBLIY 61011 erTeHb,
lgml Mi 20:

4. Mauepuwist M,A., Kyunun [.A., Jlo6auwon H.H., Tax -
topEg B.A., Nemunuckui [1.M,, OAeuMos A.P. Ycrpo#icrBo muid
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HOoARpeUINBARKA JieTaTNibHbBIX allllaparop NIpH OollpeldellIeHHNH KO-

OpAHHAT LEeHTpa TxecrH. ABTopckoe cpUaerenbcTeo CCCP

Ne 147829. Bionnerenp H3o6peTeHUii M TOBAPHLIX 3 HAKO B,
1982, Ne 11.

5. Coicoen BHU. VYcrpoiicreo nng onpeneneHuda mo —
JOKEeHHd UeHTpa - THXKeCTH MalunHbl., ABTOpPCKOe CBHAeTelb—
crBo CCCP Ne 212588, Hasob6perenns, npoMpiuuieHHble 06 -

pasnbi, TOBapHble 3HAaKu, OQuUuHaNbLHBLH 6lo/UleTeHb, 1968,
Ne 9.

6. Tpambomckuit JI.E., llynax [1J1., Hepenamyx A.B.
Crenn ong oupefieeHugd XKOOPAUHAT HeHTPA THKEeCTH H 06 -
Iero seca MamnrH, ABTOpPCKOe CBRHAETenbCTBO CCCP
Ne 227652, HNaoGpereHua, nmpoMbiuyleHHbie o6pasnsl, ToBap -
Hble 3Haku, OQdrnuanbHblil Onnerenn, 1968, Ne 30.

7. A.S5. Campbell, Cnoco6 oupenenenms uenrpa
TAXKEeCTH ¥ YCTPOHCTBO Uid 3TOi uenu. llaTeHr Cll A

Ne 3388589. Oduuuanpupiii OonnereHs NareHTHO'O BEAOMCT -
pa CIIIA, 18.Y1.68.

8. JeWelMonrol Etal, ycramosowmoe  ycrpoiicTso

InpuGopa onpegeneHdd HeHTpa TdxecrtH, [laresnr Cll A

Ne 3320794, OdpnuvanpHbeiii OojieredHs TaTeHTHOO BEOOMCT-
pa CIIA, 23.Y.67.

g. Lia Verne J Wallace, YCoTaHoOBKA M9 H3Me-—

peHHSI BeCa U HOJOXeHHH IeHTrpa TsaxecrHd obpasua. Jlaresr
CIIA Ne 3290025. OdmrnuanwHelif 6ineTeHs TareHTHOT'O Be-
nomcrea CHIA, 23.Y.67.

n.4.3.

i. Baccepman AJl., 'poccman H.{H., Mymsna I'.®., llne-
moBuu H.A., Okyss B.A., Conopeét H.A., Auwrenm A.H.,Hob-
Hep I''M. DBecouaMmepurenbHoe YyCTPOHCTBO, ABTOpCKOE
ceuperenbCcTBo CCCP Ne 200250, HsoGperenns, NIpPOMbIIUIEH-

Hple 06pasubi, ToBapHbie 3Hakd, OdunvanpHpili OANET e Hb,
1967, Ne 16.

2. 3naropepxoprukos J/1.¢, llpubop pna onpefjene HU 9
NOJOXEeHUH LeHTpa TaXeCTH, ABTopckoe CBUerenb CT BO
CCCP Ne 198781. Haob6pereHud, NpoMbIieHHbIe 06 pasupl,TO~—
BapHbple 3Hakd. QdruuanbHLIE OlAeTeHL, 1967, Ne 14.



3. CkorHEkops B.A. YCTpPOoHRCTBO And onpefelleHES Ba-
C4 K KQOPAHHAT HOHTpPA THXeCTH MamHEH. ABTOpPCKOe CBEAE —
renberBo CCCP Ne 200856. Hao6pereHus, nDpPOMbLIILISH Kb €
o6pasnnl, TOBAPHHR 3HaKH, OprnuanbLENE Gonneren,, 1967,
Ne 17,

n.4.4.

1. BoMb6ponckaf I'.®. [IpaGop nang olpedeleHHd HEHT -
pa THXeCTH Tal BelpPDABHARLHOR reoMerpugeckoii ¢opmbi, AB-
Topckoe cauaerennhCreo CCCP Ne 80918. Bionnerem. H3o -~
Gperenu X TOBAPHHIX 3Xaxos, 1850, N 3.

2. J.W.Monrol Etal, [IpuGop ona onpenane —
HAE OOJIOXEHAR neHTpa TaxecrH, I[Tarerr CIHA Ne 3320798.
OdunvanpHuft CloneTeHs NATEeHTHOI'0 BENOMCTBA CIll A,
23.Y .87,

n.4.5.

1. Cricoes B.HU., Crenp ang pA6SpanuoHHLIX HCHLIT AREA
MAaBEHE, ABTOpCKOoe CBHEAeraenberBo CCCP Ne 171624. Bion -
nereHs H3o6perensft U ToOBApPHBIX 3HAKOB, 19685, Ne [1.

MoMeHTE! HHEDIHE
n.b.2.

1. Mesxrs E.M,, Pabtkos M.E., Caxno E.$. Crenn mng
OHpeAeN eHES MOMEHT 8 MHEpIHE H KOODAHMHAT HEeHTpAa TIXKe -—
CTH Mopene# cynon. ABTOopCckoe ceaperenncreo CCCP
Ne 214178, HUsob6perenrda, HNpoMbliuleHHbIe ofpasnsl, ToOBap—
Hple 3HAKE, Q¢uonHanbHRHA OlojiieTens, 1968, Ne 11.

2. Cuicoen B.U. Crena nng9 pEHOpPDAIHROHHBIX  HCUBITE —
naf MamHEH, Apropckoe cpaferenncrpo CCCP Ne 171624.
BomneTeHn H3o06peTeHHE H TOBADHHIX 3HAKO0B, 1965, Ne 11,

3, JesH.COnn, HonmrarenbHoe mpucnocobnende mid
oupefeyeHHE MoMeRTa HHepuuHE Tena. Ilarenr CIIA Ne3377845.
O¢annankupili OIOJUIeTEHL HATEHTHOro BelOMCTBA C il A,

16.1Y.68.
n. 5.3,

1. Axcennpon 3.M., Bengsesnckai B.HU., Koporkor A.C.,
Po#iaman B.Hv., IlpuGop nng onpefaeneHEAgs MOMEeHTOB HHep -
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nuu geraneff, Asropckoe cpuaerennCctBo CCCP Ne 238202.
OTkpriTUg, H300peTeHud, NpPOMBILIeHHble 00 paslbl, TOBApPHLIE
aHakn, QdunHanpHeifl OO/UIeredsL, 1989, Ne 9.

2. Mapomurdenko [.II, VYcrpoficrepo angd doMepeH H 4
MOMEHT & HHepnHM TBepAblX Teli. ABTOPCKOe CBHeT elbCTBO
CCCP Ne 139858. Bronnerens H300pereHH#l H# TOBAPHLIX 3HAKOB

koB, 1961, Ne 14,

3. Cemensak 10.A., Uckaspnapaas M.H. Y cTpo#AtTRO
ong oupeAeneHHS SKBATOPHATILHONO MOMEHTAa HHEDPUHH Ter,
Aprropckoe cBuperenbcrBo CCCP Ne 148560. BionnereHb

Hao6pereHdii A TOBAPHEIX 3HaKoB, 1962, Ne 13,
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1. XapakrepucTHkd MamilH, HeobxoAMMpIe OJd pacyera
CTpOHTeHbHEIX KOHCTPYKHHﬁ H BH6POHBOHELIHH-'-¢-||-----& 2

2. JKClepUMeHT anbHoe olipefeneHue NUHAMUYECKUX Ha-
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