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FTOCYAAPCTBEHHDLIN CTAHAOAAPT COK3A CCP

Bubpauus
AVNHAMWNYECKWE XAPAKTEPUCTWIKN rOCT
CTALMOHAPHbIX MALWWH
OCHOBHbIe MOJIOXEHNE 2 6 0 4 3 - 8 3

Vibration. Dynamic characteristics of
stationary machines. General

MocTtaHoBneHnem [ocypapcTBeHHoro komuteta CCCP no craHgaptam oT 20 gekab6-
pa 1983 r. Nt 6330 cpok BBeAeHWUs yCTaHOBMEH
¢ 01.01.85

1 Hactoswmii cTaHfapT pacnpocTpaHsieTcs na CcTauuoHapHbie
MalnHbl 1 obopygoBaHMe (panee— MalWlMHb)) WM ycTaHaBnMBaeT oOcC-
HOBHblE MOJIOXKEHMSI MO OMNpeAeNeHU0 AUHAMUYECKNX XapaKTepPUCTUK.

2. Uenbto ycTaHOBAEHUA AWMHAMUYECKUX HArpy3oK MalluH SBNA-
toTcs’

nosyyeHne O6BEKTMBHBLIX AAHHbIX O AWHAMWUYECKUMX Harpyskax
MallWH, ' HEOOXOAUMbBIX ANA MNPOEKTUPOBAHUSA  HECYLLUMX CTPOUTESb-
HbIX KOHCTPYKLMIA, a TakKXe HUOPOTONSLHM MallvH C Lenbio obecne-
YeHUV BHGPO6E30MacHOCTM Wa paboumx MecTax;

obecneyeHne OLEHKN KOHCTPYKTMBHOIO COBepLUEHCTBA H KauyecT-
Ba W3roTOB/IEHWS MalUMH C TOYKM 3peHUs MNapamMeTpoB BMbBpauuvu.

3. Avmamsiyeckme Harpyskm OMpeaensioT B TOYKax OMNUpaHHSA
MallMH Ha HEeCYLLYH KOHCTPYKUWUIO MpW pasBUTUM MallnHOW paboude-
ro pexmma, oTBeyalL,ero TeXHUYeCKUM TpeboBaHUSIM K W3roToB/e-
HUIO W 3KcnayaTtaumm MallvH.

1. YcTtaHaBnmBawT cnegywolive AWHaAMUYECKME  XapaKTePUCTUKN
MaLLWH:

a) 3HayeHue, HanpasfeHMe N XapaKTep MPUIOKEHUS Harpy3km K He-
CYLLe KOHCTPYKUUU (COCPeAOTOYEHHbIE CUbI U MOMEHTbl OTHOCU-
Te/IbHO LieHTpa Macc MalluHbl);

6) 3aKOH M3MEeHEHWUS Harpy3kum BO BPEMEHMU:

B) CKOPOCTb YMEHbLLUEHUSA 4YacTOThbl BpaLeHWUs [aBHOro BY I? mawu-
Hbl NPV OCTaHOBE;

r) MOSIOXKEHME, LIEHTPA TSHXKECTU MaLUUHbI.

Mepeneyatka BoOCMpelleHa
M3paHne ocuuymanbHoe p pew

© W3paTtenbcTBO CcTaHgapToB. 1984
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) Maccbl H MOMEHTbl WHEPLMW MallMHbl OTHOCUTENbHO LIEHTPabHbIX
oceii.

OnHamnuyeckne xapakTepucTMKM MO MOAMNYHKTaM a—B Heo6Xo-
OVMbI MPU NPOEKTUPOBaHUM HECYLLUMX CTPOUTESIbHbIX  KOHCTPYKLWIA,
no nognyHKTam a—f — Npu MPOEKTUPOBaHUM  HMBPOH30MALHK Ma-
LLVH.

5. 3HayeHMs  AMHAMUYECKUX  XapakTepuUCTMK  yCTaHaBAMBalT
H cTaHfapTax W TeXHWYEecKMX YCNOBMAX Ha MalMHbl  KOHKPETHOro
TMMNa Mo cornacoBaHuo ¢ NoTpebuTenem.

6. Ona onpegeneHVs 3HavyeHWs, HanpasneHWs, XapakTepa npwio-
XKEeHUS Harpyskm K Hecylleil KOHCTPYKLUM W 3aKOHa W3MeHeHWs Har-
PY3K1 BO BPEMEHMW yCTaHaBNMBalOT CreayloLne MeToapl:

MeToA YNpyrux onop;

METOZ XXEeCTKMUX CUNON3MEPUTENEN:

MeTOJ, TapMpOBaHUSA HECYLUNX KOHCTPYKLMIA NnbpaTopom:

cneunanbHble MeToApbl.

OnpegeneHve  AUHaAMWYECKMX  Harpysok MeTogamu  yrnpyrux
onop, XeCcTKUX CUNoOU3MepuTeNer 1 TapupoBaHWS  BMOPaTOpPOM MNpwu-
BefleHO B CMPaBOYHOM MpUIoXeHUn 1

7. Ona onpefeneHNa CKOPOCTU M3MEHEHWA 4acToTbl BpalieHus
rNaBHOro0 Bana MaluMHbI NPU OCTAHOBe YycTaHaBNMBalOT  CcregytoLyme
METOfbl:

METOJ HENoCpeACTBEHHOINO W3MEPEHUS 4acToTbl BpalLeHUs rna.-
Horo Bana:

MeTOoj, yNnpyrux ornop (CrnpasoyHOe NpuioXxeHue 2).

8. Ona onpefeneHns MNOMOXEHUS LEHTPa TAXECTM MalnHbl yC-
TaHaBMBalT cnegylowme MeToAbl (CMpaBoYHOe MpuoXelwHe 3):

MeTO[ CaMOypaBHOBELLIHBAHUS.

MeTO[ CTaTUYECKNX 0cafok:

MeTOZ, ypaBHOBELUVBAHUA Ha HOXE:

MeTog, ynpyrux onop;

cneumanbHble MeToAbl.

Ana onpegeneHMs MOMEHTOB WHEPUMM MalLMHbl ycTaHaBnuBa-
10T crefytowme MeTofbl:

MeTOoA ynpyrmux onop (cnpaBoyvyHOe NPUAOKeHWe 4);

MeToZ PU3NYECKOrO MasATHUKA.

MOMEHTblI WHEpPUMN MalUMHbI  OTHOCUTE/NIbHO LIeHTPasbHbIX — Ocel
ornpeAensOT HO Macce M reoMeTpuUYeckMm MapaMeTpam YCTAHOBKU U
MaLUMHbI, )XeCTKOCTU YMpPYrMx OMop W Yri0BOW 4acToTe CO6CTBEHHbIX
KonebaHWi MalluMHbI, YCTaHOBNEHHOM «a Ynpyrue onopsbl.
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NMPUMTOXEHWE |
CnpaBoyHoe

ONPEAENEHVE AVMHAMUWYECKWNX HAMPY30K

MeTog ynpyrux onop

1 [Ans onpegeneHnst AUHAMUYECKUX HArpy3oK MallWHy YycTaHaBAMBalOT Ha yn-
pyrue ornopbl. [An  YNpoLeHWs WCMbITaHWA ynpyrue OMopbl  JOMXKHbI A0MYyCKaTb
nepemellleHMe MO OfHOW  KoopauHate

2. XKecTKOCTb OMop BbIGMPAKT C TaKMM pPacyeTom, YTOGbl OTHOLLEHWE YacToTbl
BpaLleHus rNaBHOro Bafa K COGCTBEHHOWM 4acToTe KoneGaHWi MalwuHbl na  yn-
pyrux onopax 6bln0 He MeHee Tpex. XXecTKOCTb OMoOp OMpeAenstoT B YCNOBUAX AW-
HaMWUYeCKOro HarpyXeHun Cxema YCTaHOBKW ANA ONpeAeneHus AMHAMUYECKMX  Ha-
rpy3oK npejcTaBfeHa Ha 4epT. 1, ANS onNpeAeneHUst BO3MYLLAIOLLETO MOMeHTa —
Ha yepT. 2.

0 —Ccxema O/IMOXOMIOHEWLLIOVA ) — BEPTUKa/bHbIE  YNpyrvie  oropbl;, 7 —
yCTaHOBKW. ~ O—Cxema _ JIByX- NNHEVHbIIA WapHVp; ~ 3— MalmHa; ¥ —
HoMaorekrnod ycrtasoemi.  I'— criopHaa nauTa; 5—poTop blanuHber, 6 —
rOpPU3OHTa/IbHbIE™ YMpyre  oro- NPUrpy3Ka; 7—ue+rr6p TAXKECTV  MallMHbl 1
pbl.  3—BepTVKasibHble y»m OropHOM  BN*?bl -~ (623 MPUrpysky), B —
ccopbl:  $—K*TKK;, <— LEHTD MPWIOKEHNA  IVNHAMUAYECKUX ~ HaTpy-
Ha. 5-—okopHaB onuT* f — TOK. LIEHTP TSXKECTW YCTHBCBXW € MpUrpys-
XECTKME  CTEPXHM C  LLapHMpa- KOW. LEHTP >KeCTKOCTi ynpyrux onop, ocb
My, 7 — [BUKYLLAsCA YacTb BpallleHne XuxeHBOro ~ Txepskpa

MaLLHbI YepT. 2

YepT. 1

3. Mpy nocTynatenbHOM [ABVMXKEHMM MalUMHbI  BO3MYLLaloLlas  rapMoHuYeckas
cuna Rn., BO3HMKalOWas B MalluHe, paBHa
Rn- AKK sin <(Q(, Q)

rae J1— amMnauTyfa BbIHYXXAEHHbIX KoneGaHWii ycTaHOBKM;
K — cyMmapHas ecTKOCTb YNpyrux ornop;
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X — KoaththnumMeHT BUOBPOM3ONALHH, paBHbIi a*—1 (a — OTHOLIeHWe YrnoBOW
4acTOTbl MO3MYLLaMLLUEe CWUMbl K YF/IOBOW 4acToTe COGCTBEHHbIX KonebaHwiA
YCTaHOBKMW, paBHOe «/»,).

4. BosHuvKalowWmMii B MallMHe BO3MYLLAIOLLMIA FapMOHMYECKUIA  MOMEHT OTHOCK-

Te/lbHO OCW KOOPAWMHAT, MPOXOASALMA 4Yepe3 LIeHTp TskecTn  ABMXYLLMXCA 4acTeid,
paseH

Afm-<pKu X9 sIn«o0f, (2)

rge P— amnauTyga yTna nosopoTa MalluWHbl Ha YMPYrux onopax OTHOCUTENbHO
LeHTpasbHON « 1 ;
K9 — cymmapHas yrnosas »ecTKOCTb YMpyrux orop;

X, — Ko3athhULMeHT BHOPON3ONALAM, PaBHbli a*—1;
a ] — OTHOLUeHVe Yr/I0BOM YacTOThbl BbIHYX/EHHbIX  BpaljaTenbHbIX KonebaHuii

(yrnoBoii 4acTtoTbl MO3MyLUAKOLIEro MOMEHTa) K YrioBoi 4actoTe CcO6CT-
3eHMbIX BpaLlaTe/lbHbIX KONe6aHWiA ycTaHOBKW, paBHoe 0, /eb.

HonurapmMoHK4YecxHe [MHaMU4YecKue Harpysku — onpefenstotT no dopmynam (1)
n (2) fnA KaxAol 4acToTbl BO3MYLLAIOLLLEN Harpysku.

[Ona BMGPOMI0NMPOB3HKLIX MaLUVMH AUMHAMUYECKME  Harpysku,  OnpegeneHHble
Co chopmynam (1) K (2), Heob6xoAMMO pasfennuTb Ha  KO3(hpMLMeHTbI BUOPOM30-
nAwLw

MeToj XecTKNUX CMI0M3MepMreneH

1 MalunHy ycTaHaBnMBalOT Ha €B/IOU3MEPHTENN KaK Ha ornopbl. Cuaounsmepu-
TeNN [AOMKHbI GbiTh PacrmonoXeHbl Ha [0CTAaTOYHO >XXEeCTKOM  OCHOBaHMW.  Ywucno
N pacronoXeHve CUON3MepPUTeNeit AOMKHbI 06ecneumBaTb OfMHAKOBYI — MNepegavy
AVHAMWYECKUX Harpys3ok Ha Kaxgiblii enaounsvepuress.

2 CK/IOM3HCPHTENH COAEPXKaT 3/1EMEHTbl C HaK/IeeHHbIMU Ha HWX TeH30pe3HeTo-
pamu, KOTOpble MO3BOMSAIOT W3MEPATb AMHAMWYECKMe CWbl B OJHOM M3 Tpex B3a-
VMHO MepneHANKYNAPHbIX HanpasfieHWid. CWUIOH3MepPKTeNH MOryT  6biTb MHOFOKOM-
MOHEHTHbIMW, €CN Heo6X0AMMO MOMYy4YnTb OAHOBPEMEHHO OTAe/bHble COCTaBAslOLLNE
[EeCTBYOLMX CUN.

3. Tcu30pes3ncropbl, Hak/leeHHble Ha 3/71eMeHTbl, COeAMHeHbl MO MOCTOBOW CXeMe.
Mpy pgechopMaLmn CUNOU3MEPHTC/IbHOTO 3/1eMeHTa BO3HMKaeT MPOMOPLMOHaNbHbIG el
pasbanaHc MoOCTa, KOTOpbI/i YyCUAMBaeTCA B TeH30YeHNKrene W MoCTynaeT Ha aHa-
nusaTop, B KOTOPOM pasnaraeTcsi Ha rapMOHWYecKMe cocTaBnsiowime! a 3aTem Mo-
flaercs Ha peructpupyowmii npubop, B cryvae rapMOHUYECKUX AWHAMUYECKMX Ha-
rpy3oK CUrHan C TCK30YCWIUTeNs MoAaeTcsi Ha PerucTpypylowmii npuéop MuHys
aHanmsaTop. [lo BMGpOMporpamme, 3arnvcaHHOW PervcTpupyloWwuM NprGopoM, onpe-
[ensoT amMnanTyAbl, 4acToTbl U HayaslbHble hasbl AMHAMUYECKUX CUA.

4. CunonsmepuTenn TapupytoT CTaTUYeCKOM Harpyskoi

5. Mpu npuYMeHeHUM €eKAoa3MepUTeNs, COCTaBMEHHOro Ha PaBHOBE/MKWUX YMNpy-
X CTepXHel, obpasylowmx npasuibHyl0 nupamugy (4epT 3). XKeCcTKOCTb cano-
A3MepHTENA MoA6MpalT C TakMM pacyeToM, YTOObl >KECTKOCTb Kax/[oro 60KOBOro
CcTepXHU /CeT 6blna He MeHee

0

K~O.bK,, -051-2- 0.5-1~. . (3)
n, R

> o

rae K, — 3afjaHHas »ecTKoCTb Mupamufibl;
P« — rpy3onoabeMHOCTb EHXLIbIEPUTENS (CTaTUUecKas  Harpyska, npuxoas
LLasics Ha OAHW enfion3Mepurensb);
M— cTaTMyeckas ocaAxa MupaMuibl MpW MOMHOW Harpyske.
«- — COGCTBEHHAs1 Yr/0Basi 4acToTa;
£ — YCKOPEHMWE CUMbl TSXKECTU
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|- cTepxHM
YepT. 3

MeTog TapnpoBaHusi HECYLM» KOHCTPYKLWIA BUOGPATOPOM

| [AuHaMnyecKne Harpysku OnpeAensioT Mo pesynbTataM  WM3MEpPeHWs amniun-
Ty KoneGaHWn CTPOWUTENbHbIX KOHCTPYKLUMIA B XapakTepHbIX Toukax npu pa6oie
MallMH C  WCMO/b30BaHNEM KO3(DMULIMEHTOB BVSHWSA, MbIYUCIEHUMX ANS  3TUX Xa-
paKTepHbIX TOYeK HO pesynbTaTaM W3MepeHUs amnauTyd KonebaHwuii npwu pa6oTe
crneunanbHOro TapHPOBOYHOIO BUGpaTopa

2, BubpaTtop, MpUMeHsieMblii AnA TapupoBaHUA CTPOUTESNbHbIX KOHCTPYKLMA
npu onpefeneHNn Kod(MULNEHTOB BAUAHWUA, COAEPXUT MNPUBOA, HanpuMep, 31eKTpo
fBurateNb MOCTOSAAHHOIO TOKa, Ha Bajl KOTOPOro HacaxeH  fje6anaHc C AMCKamn
(4epT 4), NO3BONSAOWMUMMN W3MEHSATb 3HAYEHWEe TreHepupyemoli AMHAMUYECKOl Ccusbl
npy MOCTOSHHOW 4acToTe BpalleHWs, paBHOM 4vacToTe BpaLLleHNs UCMNbITbIBAEMOW
MaLUVHBbL.
AMNAUTYAY [AMHAMUYECKOW CUNbl, cO3f4aBaemMoil BMOGPATOpOM, onpeaensalT Mo dop-
myne

2 T(Y) . (4)

rae nj0 — macca HebanaHca;
/o— paccTosiHVMe €O OCK BpaLleHWsa 0 LeHTpa TsxecTn ae63nauca;
T i— Mmacca i ro gucka, HaBepHyTOoro Ha fe6anakc;
/(— paccTosiHMe OT OCM BpalleHWs [0 LEeHTpa TSXKecTU Macchl i-ro [Jucka;
S — 4yncno AUCKOB;
-V— yacToTa BpalleHns BmGpaTopa. 06YMMH.
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a» —ukcl peGanoxpg, T, N, T,—Te-
KN [JWCKOB,  — pPacCTOsiHAM OT OCW  spa-
LUeVKA [0 LEHTpa TsHKeCTW  [ebuneH**:
‘o Ir. b —paccTosHMA OT OCW BpaLLieHVs [0
BEHIPOB TSHKECTU [MCKOB

YepT. 4

AMMNANTYAa AUHAMUYECKOTO MOMEHTa, CO3[4aBaeMoro BMOGPATOPOM H [AelCTBYHO*
LLIEro Ka CTPOUTENbHYIO KOHCTPYKLMIO, paBHa

Af.-Fft; M2-Fbt, <5)

rae bl, b3— paccTosiHMs OT ocW BpalleHUn BuGpaTopa [0 MIOCKOCTUA CTPOUTENbHOM
KOHCTPYKLMUKN, OTHOCUTENbHO KOTOPOM MNpoucXogaT konebaHusa (4epT. 5).
Haunyulive mecTa pacnonioXeHWs BuGpaTopa — Ha MalvHe H Moj Heil. Ecnm
HEBO3MOXHO YCTaHOBUTb BMGPATOP a YKasaHHbIX MecTax, ero pasmeTaloT PpagoMm
C MaluMHOi. B aTtom cnydyae cTaHMHY BMbGpaTopa CHa6XalT paMoii C  BO3MOX-
HOCTbIO M3MEHEHUA PacCTOAHUA OT OCH BpalleHUs BubGpaTopa [0 M/I0CKOCTM OCHO-
BaHMA pambl. Bo Bcex cnyyasx BMGpaTop yCTaHaB/MBAOT C TaKMM pacyeTom, 4TOGbI
0Cb BpallleHNs ero 6bina napasnesbHa OCK BpalleHUs MalviHbl. BubpaTop B MecTe
YCTaHOBKM KPensT >ecTKOo, Hanpumep, C MOMOLLbIO 6ONTOB.
3. OCHOBHbIMW  3aBUCUMOCTSIMU AN ONpefeneHns  KoaphULMEHTOB BVNSHNSA
nawTCcs

U/ f nz, (6)

AB-
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T, Ma—ToyKa. »  KOTOPbIX M3MepAnChL
AT

« yél:: CTPOUTE/bHbBIX  XOH-
CTPYKLLOY] —OmMopbl  CTPOWUTENbHBIX  KOK-
CTPYXUKWA; /— MAWHA ~ 3- oCb  cTpon

TC/bBOW  «OSETPYKLMWH; 3 — MepBo* Nonoxe-
HVe  BUGPaTOpa, * — BTOPOE  MOMIOXeHUe
bnbparopa

YepT. 5

rge 7l,,, 0,, — KoadhpULMEHTbI BAUAHUY;
F — amnnutyaa AMHaMUYecKol cunbl, co3fgaBaeMoli BMGpaTopoM;
Mi. Mi— amMnnuTyfbl AMHaMW4YecKoro MomeHTa npy 6= 6t 1 6= 62 cooT-
BETCTBEHHO;
Am avmnnuTyga konebaHwii B xapakTepHOlV Touke « npu pa6oTe BUG-
paTopa. reHepupyloLLero AMHaMUYeckne Harpyskm F un Mii
A) — amnnuTyga KonebGaHWid B TOW >Xe XapaKTepHOM To4yke npu pa6oTe

BMOGpaTOpa, reHepupyIoLLero AvHamuyeckue Harpyskm F u M3
KoathhnLMeHTbI BANSHUSA paBHbl

A\ ~At nan. -MrA1
o -n(roc ' ™

BennumHbl F. JI] H M3, onpegensiemble no dopmynam (4)H (5) B 3aBUCMMO-
CTM OT Macc fe6anaHca W AWCKOB, a TakXe OT BeAMYMH bi u 6s, NpuHUMaloT Ta-
KAMW. 4TOGblI aMnAuTygbl KonebaHwini A, n [r B XapaKTepHOW TOYKe i MOXHO 6bl-
no 6bl U3MEPUTb C [OCTATOYHOW TOYHOCTbIO. ANs 3To JIM M Mu a, cnefosaTesb-
HO, U 6> 1 0} AO/MKHbI CYyLeCTBEHHO OT/AMYaTbCA APYr OT Apyra, Tak 4To6bl Ko3d-
ULMEHTbI BANSHUSA OblIM He CAMLIKOM Gonblume. KoadpdMUMEHTbl BAMAHUA AN 04-
HOMO0 M3MepPEeHUN AMHAMWYECKUX Harpy3oK OT MalUuMHbl OMNpefenstoT B ABYX pasinu-
HbIX XapaKTepHbIX Toukax. Ha CTPOWUTENbHOI KOHCTPYKUUM — OHU  AOMXKHbI  GbiTh
3ahnKCMpPOHaHbI HOMepamu, Hanpumep | un 2.

4. OCHOBHbBIMW  3aBUCMMOCTAMMW, CAYXaWWUMN ANS  ONPefeneHns AMHAMUYECKUX
Harpysok OT MaluWHbl, aMNAUTYAbl AMHaMUYeckol cunbl K 1M amMnautygpl AvHamu-
4YecKoro MomeHta M, sBnsitoTCA

™I—© # u,; isli-f0.R ot. (8)

roe tji. 0i. iu. 0 i—paBe napbl KondUUEMNT BAUAHUS, ONpeaeneHHble Mo opMy-
nam (7);

/2. Af e-amnnnTyabl  AMHAMUYECKOW CUAbI MU AMHAMUYECKOTO MOMeHTa
MaLLVHbI;

al aa - amnanTygpl KoneGaHWn CTPOUTENbHON KOHCTPYKUWW, W3MepeH-
Hble Mpy pa6oTe MalMHbI a Tex Toukax, ANA KOTOpbIX onpe-
AeneHbl KO3(hhULMEHTbI BANAHUSA.



Crp. 8 TOCT 26043—81

AvHamunyeckue Harpyskm R K M OT MaluMHbI paBHbI

a,B>a,B, Nia»--n«qi
A~ N = *e, ie.-ije, = ©)
5. MorpewHocTs  U3MEPEHNIA  AUHAMUYECKMX — Harpy3okK,  Kpome  MOrpewHocTv

NpuGOPOB 1M MOrPeLUHOCTU 06paGoTKU BMOGPOrpaMMm, OMpPeAensitoT  UCXOAs n3 To-
ro, Hacko/bKo 3HauuTeNbHa POMib HECoBMafeHUs OMop MaluMHbl K Bu6paTopa Ha
CTpOUTENbHOW KOHCTPYKUMWU. C Lebio YMEHbLUEHUS W OLEHKW 3TOW MOrpeLuHocTH
VN3MepPEeHNs BbIMOMHSAIOT HECKOMbKO pas MNpy PasinyHbIX — MONOXEHWUSX BUGpaTopa.
Mpy 3TOM AaTuMKW A18 WU3MEPeHWs KonebaHWii CTPOMTENbHbIX KOHCTPYKUWMA  yc-
TaHaBMMBalOT Ha OAWHAKOBOM YJafeHUW OT MallMHbl W BMGPaToOpa, MakKCMManbHO
BO3MOXHOM C TOYKW 3PEHUS WX YYBCTBUTE/IbHOCTU.
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NPUNOXEHWE 2
CnpaBoyHO

OMNPEAE/IEHNE CKOPOCTU U3MEHEHWA YACTOTbI
BPALLEHNA TTABHOIO BATA MALLMHDBI
NP OCTAHOBE METO/JOM YMNPYIrMX OMNOP

1. FpachmK WM3MEHEHUM 4acToTbl BpaLleHWA [1aBHOTO Bajia MallWHbl Mpyu ocTa-
HOBe, MOMELLEHHbI Ha YepTexxe, annpPoOKCMMUPYIOT NPAMOWA
f-<(+a, (O]

rie e— CKOPOCTb M3MEHEeHWsi 4acToTbl BPalLeHWs FaBHOro BOJIa MalLUHbI;
a — MOCTOsiIHHas BeNYMnHa.
2. 3HaueHue e onpegenstoT No dopmyne

g-— DN 2)
rae f. — vacToTa BpaweHWs FNaBHOrO Bana MallMHbl B PaboYeM PEXMME.
3. 3HaueHue t, COOTBETCTBYET MOMEHTY BbIK/IKOYEHUA ABUraTtena MawuvHbl, 3Ha-

yeHve fj onpegenstoT no rpadwmky npu f= 1 Iy,
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MPUNOXEHWE 3
CnpaBoyHoe

OMPEAENEHNE NOJIOXEHUNA LIEHTPA TAXECTU MALINHBI
1. MeTop camoypaavoBellMeaHKa

11 CTeHp (uepT. ) COCTOUT M3 OCHOBAHWS, W3OTHYTOrO MO AYre OKPY>XHOCTU
WIH MO UMKIOWAE C BepTUMKaNbHOW OCblO, U TENeXKW, CocTosAleir u3 AByX Lwiap-
HMPA0-CCEAHHEHHbIX paMm.

[AnvHa fyw OocHOBaHWA AO/MKHA 6blTb MPUGAM3UTENBHO paBHa YABOEHHOW ANW-
He Tenexku, pasMepbl KOTOPOW AO/MKHbI COOTBETCTBOBATb  pasMepam MaLlVHbI
B nNnaHe. PaAnmycbl OKPYXHOCTM WAW Kpyra, MPOM3BOAALLEr0 UMKIOULY, BblGMpatoT
C TakMM pacyeToM, 4TOObl MallMHa BMeCTe C TefleXXKOW CBOGOAHO BMWUCLIBANUCH
B Ayry OCHOBaHWsi. Ha OCHOBaHWWM HeMoOABMXHO 3aKkpenneHa fVHelika, KoTopas fact
BO3MOXHOCTb HEMOCPEACTBEHHO W3MepPUTb TOMOXEHME MIOCKOCTU 0a. MEepPneHAuKy-
NAPHOM K MJIOCKOCTU YepTexka, B KOTOPOW pacrofioeH LEHTP  TSHXECTU MalluviHbl
C TENexKon.

1.2. Mpu onpeseneHUy MOMOXEHUSA LEHTPa TAXECTU MallMHy YcCTaHaBnMBaloT
Ha Tenexky, nocne 4ero oHa 3aiMeT MOJOXeHWe, NPY KOTOPOM LEHTP TsHXKecTU Ma-
LUMHBLI H TeNeXKW PacrofioMTCA B MNJOCKOCTU 0a. MNepneHAUKYNAPHOU K MA0CKOCTU
yepTexa. LIeHTp TsXecTn MawuHbl 6yaeT pacnonoxeH B nnockoctn Ojfli. oTcTon-
Leli OT UeHTpa TAXECTU TesleXXKW Ha paccTosiHue 0,, paBHoe

roe J11, — macca MalmHbl N TENeXKWU;
M bl~- Macca MallUVHbI;
b — paccTosiHMe OT LeHTpa TSAXKECTU TeNneXKu A0 MIO0CKOCTM oa.
[Ons  onpefeneHUs BTOPOM KOOpPAWHATbI LIEHTPa TSHXKECTM MalluuHy MoBopayu-
BaloT mn 90° BOKPYr OCW. MepreHAMKYNsipHOM K njowafke Tenexku. Tenexka 3ai-
MeT BTOpOEe MOMIOXKEHME, MNPU KOTOPOM TakMM >kKe 06pasoM HaxoAsaT MIoCKo-

ctv 0'u' 1 0 J0, u paccTosiHMe b ( OT LEHTPa TSXKECTU TENEXKM.
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Ona onpegeneHUn TpeTbeli KOOPAWHATbI LEHTpa  TSXKECTU pasasBuralT pamy
Tenexknm Ha yron 20—30° un 3aTeM Ha TenexKy YCTaHaBIMBalOT MallnHy. Tenex-
Ka 3aiiMeT TpeTbe MOMIOXEHMEe, MNpPUM  KOTOPOM  HaxoAsT  MIOCKOCTWU o"a"

no070, W paccTofAHMe b, OT UEHTPa TSXKECTU TEeNIeXKN.

2. MeToA cTatnyeckux ocapfok

2.1. CTeHf, MpeAcTaBnsieT coboii MAUTY, OMMPAIOLLYIOCS Ha  OAMHAKOBble MO
XKECTKOCTU MPYXWHbI  (4epT. 2). VI3MepsitoT BbICOTbI YNPYrMx OMop [0 U «Ocne
YCTAaHOBKM  MaluvHbl MaluMHy Ha CTeHf cnedyeT ycTaHaBnvBaTb TaK, YTOGbl Mau-
Ta He Moflyumna GO/MbLLIOK HAKMOHA B MI0GYI0 CTOPOHY.

B. b,c.d uoO c,.J, MOCTS CnUpaHHU .W* rbl CTeHda * ynpyrac
onopbl @0 M MOCNe YCTHKOBKM vatritru na ctexx: C yeHTp Ta-

XeCTn MallWuHbl
YepT. 2

2.2. KoopanHaTbl Xe MW pc Uueirrpa TsHKECTW MaluMHbl B MNjiaHe pasHbl

(2>
Yo »c«g «,+<|UNCar;
<y (6Ff+6N («,+al)+ (i)l +N)(*«+ n*)' x;
(=
(«H 52)(8,+ M +(»?2+*«) («!+«») y*®
»X-3TCIg[ -g-( (4)

»TH* 8,+8. /) *

*
«y->rc.gr|—1$ -7
4y+b /) *
roe 6i, 6j. 6S 6«— pasHOCTM cTaTM4YeCKUX OCafoK MNAuTbl CTeHJa B MecTax onupa-
HHSA NAWTbI Ha yNpyrue onopbl A0 W MOCne YCTaHOBKW MallUUHbI;
I x, — paccTosHWe Mexay OcAMW ynpyrux onop;
rC — KOOpAMHAaTa UEeHTpa TSXKECTU «O0 BbICOTE MalUMHbl, MPUHUMAET-
Csi B MepBOM MPUBAMKEHUN pPaBHOM
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-e(4-4 K )

h — BbicOTa MaLUWHBI.
Ans onpegeneHns KoopAuHaTbl TC  LEHTpa TSXeCcTW, OAHY CTOPOHY MalUuHbI
NpUNOAHMUMAIOT, HakMoHAA ee Ha 20—3D4, ecn  ecTb  BO3MOXHOCTbL  TO Ha 90°
Vi3MeprB pasHOCTU CTaTMYeCKMX O0CafoK NAWTbl CTeHAa A0 W Mocfie YCTaHOBKW Ma-

WKWHbl no copmynam (2) onpegenstoT x* ny', rAe VHAEKC * 03HayaeT, 4To X C
A yc onpegeneHbl MPU HaKNOHHOM MOMIOXKEHUN MaLUWHBbI, NOC/e Yero

*— f<=x, fEZAL . (8)
tg? sins
*eC/IM HaK/IOH MallWHbl Ha Yrosl Npov3BefeH BOKPYr OCW. MapannefibHoi OCH y wm
, - Yo—/C Yc,"*! . (7,
tgi sin «

€CNN Hak/IOH MallMHbl Ha Yron a mpouseefeH BOKPYr OCH. MapassefnbHoli OCH X.
rae Kl, 70— paccTtosHMs OT TOro Kpas MaluHbl 3 OCHOBaHWW, OTHOCWUTENIbHO KO-
TOPOro MpPOM3BOAAT HAKIOH MallVHbI Ha yran [0 MJ0CKOCTU UT
VAN Xa. napasiienbHoOW 3ToOMy Kpato
Mpu a = 904

*1-Kr-X8 (8)
<«
‘¢ -AV-.C 0)

B 3aBUCMMOCTU OT TOro, BOKpyr Kakol ocH nponssefeH HakNoH MalluvHbI

3. MerTog4 ypaBHOBeLLUMBaHNE Ha HOXe

3.1. MonoxeHve LEHTPa TSAXECTU MalUMHbl OMNpeAensloT Mo CXeme, MNpuvBe-
[EHHOW Ha uepT. 3.

N —onpefenieHVie KoopaMHat X ¢ A <.: 6 —onpegenexve KOOpAMHATbI ;I —aox; J —
akknrpyxacmbsie CTPaXOBOYHO YMPYr»; OMopbl, A —pasgsvkHas pam»; 1- CTPenku yka-
«oTen*  YPOBHSA. —IWKUABLI, C —WeMTp TAacecT* MallsVibl

Yept. 3
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FonoxeHne UeHTpa TAXKECTU OMPeAenstoT MPO6HOM  YCTAHOBKOW — MalUWHbI Ha
pPasfBMKHYIO pamy W CHATMEM OTCYETOB MO LIKane. [ANnAa NoNoXeHWs  MalUWHbI,
npu KOTOPOM OTCYETbI C [IBYX CTOPOH COBMafalT, W3MEPAT OfHY W3 KoopAau-
HaT Xe - YC Wwm rc UeHTpa TAXeCTU MalwuvHbl. BHauyane  npu ropusoHTaslbHOM
MOJIOKEHNN  MalUMHBLI OMpPeAenalT OAHY KOOpAWHATY Xe HAM YC » 3aTem nosopa-
umBaloT MawuHy Ha 9(r v onpeAenalT ApYrylo koopAauHaty. KoopawuHaTy rc on-
pefensloT. HakMoHAA MawuHy Ha yron 20—30*.

4. MeTopa ynpyrux onop

4.1. MonoxxeHne LUeHTpa TAXKECTU MallWHbl OMpeaensatoT Mo CXeme, MNpuUBeAeH-
HOWM Ha uepT. 4.

\

TT1 —UpUTp TSKECTU ANATLI; Cwm— LEATP THKECTU uiiummk
YeprT. 4

MalvHy ycTaHaBAMBalOT Ha CTeH/J TaK, 4TOObl MPOEKUUs ee LeHTpa TAXecTu
Haxoaunacb NPUGAM3UTENBHO Ha MPOAONLHON OCKM MAWTbI MO BO3MOXHOCTM GnunxKe
K ynpyrsu oropeM. MOMEHT MWHepuUMsi MallunMHbl OTHOCUTENIbHO CBOEro LeHTpa Ts-
XKECTM a MepBOoM MNPUOGAIVKEHUM MPUHMMAKOT PaBHbIM  HY/IIO,  €CIM OH  W3BeCcTeld,
TO CBOEMY WCTBSIBOMY 3HA4eHUIO.

4.2. PaccTosiHMe OT OCM JIMHEeMSoro LapHMpa, OTHOCUTENIbHO KOTOPOro mnpomc-
XOAAT KoNMe6aHUW, A0 LEeHTPa TSXeCTU MallMHbl paBHO

Nn-HNnnC*
B M (10>

rae K — XecTKOCTb MPY>XUHbI;
/— paccTosiHe MexJy OCAMW IMHEHOro LapHMpa K MpYyXWHbI;
e — paccTOsiHWe OT JIMHEHOro WapHUpa A0 LEeHTpa TSXeCTU NAuThI;
Miu — macca nauThbl;
M n— macca MallVHbl,
/Nf— MOMEHT WHEpUMW TMAWTbl OTHOCUTENIbHO ee LeHTPasbHOW ocW, napannens-
HOW NNHeiHOMY LIapHUPY;
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/VN— MOMEHT MWHEPUMN MaiumHbl OTHOCWUTE/IbHO €e LeHTPasbHOW ocu, napannens-
HOW NUHERHOMY LUapHUPY;

0X)— yrnoBas 4acToTa COOCTBEHHbIX KonebaHWli ycTaHOBKW.

OnpegensaoT a' Mpu rnepsoM MOMIOXKEHUN MallMHbl H a" npu BTOPOM MOJI0Xe-
HAM MalUVHbI, OT/MYaloLLeMcs OT epBOro TeM. YTO  MallMHa MOBepHyTa OTHOCU-
TeNbHO BepTUKasbHOM ocn ua ISOL K ycTaHOB/IeHa Ma MpexHee MecTo

KoopanHaTbl LiegHTpa TSXXecTU pasHbI

rAe 0 — rabapuTHbI pasvep MalluVHbl B HarpaBneHWn ocu X;
¢ —paccTosiHMe OT OCM JIMHEHOro LapHUpa A0 MPOoeKumn
Ka a Ha rOpV3OHTaNbHYIO OCb X;
6 — TOMWMHA NAWUTbI CTEHAA.

[ns onpeaeneHus KOOPAUHATbI PC  LEHTPA TSXKECTVM MaluMHy OBOpaYMBaoT
«OKPYT BEPTUKa/bHOV OCH Ha 90® ¥ MpoAesbiBalOT Te e onepauuu, 4to u Anis

onpeAeneHnst KoopavHat Xc¢ v r( . Mpy »TOM KOOpAWHATY T C ONpeaensioT BTO-
PUYHO C Le/bI0 KOHTPOSIS.

cepeaviHbl  0Tpes-
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MPUNMOXEHWE 4
CnpaBoyHoe

ONPEAENEHVE MOMEHTOB MHEPLMN MALLUNHBI
METOAOM YMNPYTX OMNoP

1. MOMEHTbI WHEpUMM MaluMHbI OTHOCWUTENbHO LiEHTPasbHbIX  OCei ornpefenstoT
no cxemam, MpVBEAEHHbIM .Ha uepTexe. MallMHy ycTaHaBNMBAlOT Ha  CTeHA Tak,
YTOGbl  MPOEKLWS ee LEeHTpa TSXKECTW Ha CPeAHIo MIOCKOCTh MAUTLI COBaAans
C LEHTPOM TSXKECTU MAnTbl. ONpefensitoT TPW 4YacToTbl COBCTBEHHbIX KonebaHwuii yc-
TaHOBKWM OTHOCWTENIbHO /INHEMHbIX LWApHUPOB, T. C. NPOAONbHOM N nornepeyHbIx
oceii, MPOXOAALMX B HWXKHEW MAOCKOCTM MAWTbl 4Yepe3 MPOEKLUMU LEHTPOB TsXec-
TN MaWWHbI W MAUTBI, U OTHOCWUTENbHO BEPTUKA/bHOW  Oocu,  Npoxoasiieii uepes
NPOEKUUM LIEHTPOB TSKECTU MaLUVHbI U M/UTBI.

2. MOMEHTbl WHEPUUM MalUVHbl OTHOCUTENIbHO OCEi, MNPOXOAALMX Yepes  ee
LEHTP TSXKECTW, paBHbl

Kh\
/- r— b -1 *-M nge\ (O]
“0|
R
ly------ r-- AN -AlH<«*-AW?*; 2)
*0»,
fg ®
roe Inng* /Ywn, MOMEWUTbI MHEPUMM MIUTbl CTeHAa OTHOCUTENIbHO Ce LeHT-

panbHbIX OCEl;
K — cymmMapHasa BepTuKanbHasa XeCTKOCTb MPYXWH CTeHAa;
K\ — cymmapHas ropusoHTanbHas XecTKOCTb MPYXUH CTeHAa;
M,,. Me, — maccbl MalIVHbl B MAUTbI CTEHAR;
Al], n* — paccTossHUS OT OCW JINHEHOro LapHWpa [0 OCU  MNPY>KUHbI
B HanpaBfeHuu oceil X u'y,
€. a — pacCTOfAHUSA OT /NHEVHbIX LWapPHUPOB [0 LEHTPOB TAXeCTU
MalUVHbl 1 NAUTHI;
o0jrt, «uy,* 0F| — yrnoBble 4acToTbl COGCTBEHHbLIX BpaliaTeNbHbIX  KonebaHuiA
NANUTbI CTEHAA C MALUMHOW OTHOCUTE/IbHO JIMHEWHBIX LUapHUPOB,
onpegensiemMble 3KCNepUMeHTaNbHO.
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| —pnTe cTeHfg». 2—ynpyr»* onopbl, 4—5—CbeMHble JIHEVHbIX
BVPM BLO/b OCel; S —NOAAepPXMBAOT* porvky, CM  LEHTP TUDKECT»
MalMHbL  C™ - «*BTp  TAXOCCUM NAUTbI  CTEHO»
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