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BBepneHune

[laHHble 0 BXOAHOM MeXaHW4YeckoM MMMNedaHce CUCTEMbl «KUCTb — pyka» UCMOMb3YT AN onucaHus
610AMHAMUNYECKMX CBOWCTB 3TOW CUCTEMbl B 3afaHHbIX yCnoBuax. OT CBOMNCTB CUCTEMbl «KUCTb — pyka» B
3HAYUTENIbHOI CTENEeHN 3aBUCUT AVMaMUYECX0e NOBEeAEHUE MHCTPYMEHTA, YAEPXNBAeMOro pykoii onepato-
pa. |_|03TOMy AaHHble 0 BXOAHOM MeXaHW4YeCKOM mmnegaHce MoryTt 6bITb UCNO/b30BaHbI B Lenax npoekTn-
pOBaHus:

a) Py4HOro MHCTPYMEHTA MM MALUVH C PYYHbIM ynpaB/ieHWeM C 3afaHHbIMU CBOCTBaMY;

b) YCTPOIACTB, 3aluLLaoLmMX pykn oneparopa oT MOBbILLEHHOW BUGpaLum;

C) UCMbITATE/bHLIX CTEHA0B, UMUTUPYIOLLKUX PYKy onepatopa npu U3MepeHusx BUGpaumMmn Ha pyKoaT-
Kax pyyHbIX MaLUuH.

3HaHMe MeXaHW4eckoro umMnegaHca No3BOSISIET CO34AaTb MEXaHWYeckuili 3KBUBANEHT (MUMUTATOP) CU-
CTEMbl «KUCTb — pyka». JTOT MMUTATOP MOXET ObiTb MPUMEHEH MNpW aHanuse BUOpaLUKM MHCTPYMEHTA,
onpefeneHnn xapakTepucTuk BU6PO3aLLNTHLIX YCTPOICTB, a Takke B KauecTBe 060pyAoBaHusA Ans ucnbiTa-
HUIA pyYHbIX MalWuWH Ha BUGpaumio. Kpome TOro, OH MOXeT GbiTb UCMO/b30BaH A/1s1 OLEeHKU GuoguHamumye-
CKNX XapaKTepUCTMK CUCTEMbI, TakMX Kak noraouiaemas saHeprus Bubpauum v geiicteyowme cuibl B o6aa-
CTW KOHTaKTa KUCTU PYKU C MOBEPXHOCTbIO BUGPUPYIOLLETO UHCTPYMEHTA.

[laHHble 0 BXOAHOM MeXaHM4YeckoM UMMNefaHce CUCTEMbI «KUCTb — pyka» MOTYT ObITb MCNO/b30BaHbI
ONA nccnefoBaHUs MexaHU3MOB 3ab0/seBaHuii, CBA3aHHbIX C PErynspHbIM BO3AECTBUMEM /I0KaNbHON BUG-
pauun. a Takke Bbi3biIBAEMbIX €10 OLLYLLeHUIA AnckomdopTa, A5 YCTAHOB/IEHUA BECOBbIX YACTOTHbLIX Xapak-
TEPUCTUK. NO3BOJAIOLMX OLeHMBATb BO3AeNCTBME BUOPALMM HA OpraHnu3M YesnoBeka.

OTK/IMK CUCTEMbI «KUCTb — pyKa» Ha BO3AeliCTBME BUGPALMM 3aBUCUT HE TOJIbKO OT MeXaHUuYecKux
CBOWCTB PYKWU/KNCTW, HO TakxXe OT YC/OBWIA KOHTaKTa KUCTW C BUOPUpYIOLLEli NOBEepXHOCTLI0. B nepyto ouye-
pefb. Ha OTKVK BAUSIIOT Takne akTopbl, Kak:

HanpasneHune felicTBUA BUGPaL MM OTHOCUTENTIbHO CUCTEMbI «KUCTb — pyKax;

reoMeTpus 06xBaTbiBaeMOI BUOPUPYIOLLE NOBEPXHOCTU:

CUNbI, C KOTOPbIMN KUCTb BO3,qEI7ICTByET Ha NOBEPXHOCTb:

NOSIOXKEHUE KACTU U PYKW ApYT OTHOCUTENBHO ApYra;

VHAMBMAYaNbHbIe 0COGEHHOCTU onepaTopa (CBOWCTBA MATKUX TKaHEW KUCTW pyKU, aHTpOnoMeTpu-
yeckne XxapakTepucTUKM CUCTEMbI «KUCTb — pyKa» U T.4.):

- amnauTyaa BuGpaLumn (NockosbKy OTKMMK MAMKMX TKaHE! KACTW pyKU Ha BUGPaLMi0 MOXET 6biTb He-
JINHENHbIM).

Cwunbl, AelicTBYKOLME CO CTOPOHbI KUCTU, OBOBbIYHO pas3fensoT Ha culy obxBaTta M TAHYLLYH/TONKa-
IOLLYI0 CUTY UK CUTY NOJAaYN.

[laHHble, NpuBefeHHbIe B CTaHAapTe, OCHOBAHbI Ha pe3y/ibTarax 3KCNepUMEHTOB, BbIMOJ/IHEHHbIX pas-
HbIMU MCCNefoBaTeNAMU C yYyacTUEM UL, MYXCKOTO nona. 3HauMTeNlbHO MEHbLUE AAaHHbIX MOSyYeHO B UC-
CNnefoBaHNAX C yyacTUeM fINLL XXEHCKOro nona.

HesaBucuMble MccnefoBaHNs, NPOBeAEeHHbIe B HOMVWHA/IbHO 3KBMBAJIEHTHbLIX YC/IOBUSIX, TEM He Me-
Hee, 06HapyXuBalT 60NbLIOI pasdpoc B pesynbratax. ATO 06ycnoBMA0 OPMY NpeAcTaBeHNs AaHHbIX B
HacTosiweMm cTtaHgapTe. lMpexae Bcero, onpefeneHbl Hanbosiee BepPOATHble 3HAYeHWss mMoayns u gasbl
BXOZHbIX UMNELAHCOB B 3aBUCMMOCTM OT 4acToTbl. [ 3TUX 3HAYEHWIA NOCTPOEH KOPUAOP, BKIKYAKLWNIA B
ce6s1 60/bLUYI0 YacTb JaHHbIX OT pasHbIX nccnegoBateneid. FpaHnLpbl kopugopa noslydeHbl annpokcuMaLy-
eli KyCO4Ho-Kybuueckumu cnnaiiHamu n onpegensoT 061acTb BO3MOXHbLIX 3HAYEHWI BXOAHbIX MexaHuue-
CKUX MMNEeSaHCOB ANA /L, MYXCKOro nona. B kauecTBe xapakTepuCTK BO3MOXHbIX 3HAYEHW nMnesaHcoB
onpeaenieHbl UX cpeaHne 3HadyeHna u cpeaHekBagpaTtnyHble OTKIOHEHNA CpeaHNX 3HauYeHuii B 3aBUCMMOCTHU
OT 4acTOTbl. JTW XapakTEPUCTUKM MOTYT GblTb MCMOJIb30BaHbI B PAa3/IMYHbIX NPUMOKEHUAX, UCMNOMb3YHOLLNX
[aHHble HacToALlero ctaHgapTa.
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HAUMWOHANbHbBIAN CTAHAAPT POCCUMCKOWNW SGEOQEPALUM

Bubpauusa n ygap

OAHHbBIE O BXOAHOM MEXAHWYECKOM UMMNEOAHCE
CUCTEMbI «<KNCTb — PYKA»

Mechanical vibration and shock. Data on the mechanical impedance
ot the human hand-arm system at the driving point

[Jata BBefeHus — 2016—12—01

1 0O6nactb NpUMeHeHUs

HacToswwii cTaHaapT ycTaHaBMMBaeT 3HAYEHWUS BXOAHOMO MEXaHMYeckoro umnegaHca (Mogyns u
¢hasbl) CUCTEMBI «KUCTb — PyKa» /1S SINL, MYXCKOrO Nosia B TPEX OPTOTrOHasIbHbIX HanpaB/eHWsiX nocTyna-
TE/IbHOTO ABUXEHUS. COOTBETCTBYHOLLUX OCAM Ab, Yt 2,, 6a3ULLEHTPUYECKON CUCTEMbI KOOPAMHAT.

MpumeyaHue — OnpeaeneHne 6asnLEHTPUYECKO CUCTEMbI KOOPAMHAT AaHO B (2) 1 [5).

CocTaBnsiloLme BXOLHOTO MexaHW4yeckoro uMnegaHca Baonb oceit .rh, 1 o onpegeneHs! kak yHK-
UMM YacToTbl B AnanasoHe oT 10 go 500 Iy gna 3afaHHbIX MOSIOXEHWUIA KACTU U PYKU OPYr OTHOCUTE/IBHO
Apyra, 3afjaHHbIX 3Ha4YeHnid cun obxearta 1 nojauun, AuameTpoB 06XBaTbiBAEMbIX PYKOATOK, & Takke xapak-
TepUCTUK BO36YxaeHus. CocTasnaolme umnegaHca B TpexX pasHblX Hanpas/ieHUSAX pacCMaTpuBatoTCA Kak
He3aBuCUMbIE.

HacTosiwumii ctaHAapT MOXeT OblTb UCMNO/b30BaH A5 ONpPeAeneHns TUMNYHbIX 3HAYeHWUn mexaHuye-
CKOTO MMMefaHca CUCTEMbl «KUCTb — pyKa» A7 WL, MYXCKOro nona B 3ajaHHbIX ycnosusax. Mpu Heobxo-
AVMOCTY NpuBEAEHHbIE B HEM iaHHble MOryT ObiTb Takke MCMNOMb30BaHbl B OTHOLEHWW UL, XXEHCKOTO nona.

OnopHble 3HaYEHNsI BXOAHOIO MexXaHW4ecKoro nMnegaHca npusefeHbl Kak yHKUUM YacToTbl Npu 3a-
JaHHbIX 3HaYeHnsAX cun obxeara u nogaun (Cm. npunoxeHune A).

3HaueHns BXOAHOrO MMMNedaHca MOryT ObiTb MCMOMb30BaHbl ANA OnNpefeneHns nepefatoyHbiX
CBOICTB YNpYrnx MaTtepuasioB Npu HarpyXXeHun nux CUCTEMOW «KUCTb — pykKa.

MaTemaTnyeckne MOLENn CUCTEMbl «KACTb — pyKa», COOTBETCTBYHOLLME CPOAHMM 3HaYeHMAM ad-
cheKTMBHOI Macchl AW MMNegaHca npuBefeHbl B NpUNoxeHusx B—D.

OnvcaHne MoAenu KUCTW PYKU B MnepuyaTke, a Takke 4acTOTHO3aBWCUMOrO MOr/IOLWEHUSA MOLLHOCTH
BMOPaLUM CUCTEMOI «KUCTb — pyKa» NPUBEAEHO B NPUIOXeHUsx E n F.

CeefieHns 06 N3MepeHnsax MexaHnyeckoro umnegaHca npusefeHsl B npunoxenun G. 3ta nHdopma-
umMa MoxeT 6biTb MCNOMb30BaHa ANSA NPOBeAEHMS AanbHEeNWux nccnefoBaHuii 0COBEHHO B YCOBUSIX, He
paccmatpuBaemblX B HACTOsLEM cTaHaapTe.

2 TepMUHbI 1 onpeaeneHnsa

B HacToswem cTaHAapTe NpUMEHeEH cneayoLnii TEpPMUH C COOTBETCTBYIOLLMM ONpeAesieHneM.

2.1 BXO4HOW MexaHU4Yeckuini nmnegaHc (cmctemMbl «KMCTb — pyka») Zb (mechanical impedance of
the hand-arm system at the driving point): KomnnekcHoe oTHOLUEHUE AuHaMU4eckoi cunbl F, feicTeyroulel
B 06/1aCTV KOHTaKTa KUCTU C BUOGPMPYIOLLEl MOBEPXHOCTLIO, K CKOPOCTU BMOpaLMM NOBEPXHOCTW B TOW Xe
obnactu V, onpegensiemoe no copmyne

(1)

rae co— yrnosasi yactoTa, pag/c.

M3panne opuumnansHoe
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MpumeuvaHune 1— MexaHnyeckuii nMNeAaHc rOKeT GbiTb NOMyYeH U3 ahhekTUBHON Macchl fl/a cuctemsl
«KUCTb — pyKa», onpefenseMoii kak KOMNJeKCHoe OTHOLLEeHWe AUHaMMYECKOl CUsbl K YCKOPEHUo Bubpauum a no cop-
myne

M b{(0)= F{(0)ja{(0). @

MpumeyaHune 2— COOTHOLIEHME MEXAY MEeXaHU4YeckMM MMneaHcoM 1 3dhheKTUBHON Maccoii onpegens-

eTcsa hopmynoii

Zh(<y)= j(oMt {co), (©)]

MHVMas eauHMLA.
MpnmeyaHne 3— YkazaHHble GUOAMHAMUYECKME XapaKTEPUCTVKU Tena 4YesioBeka SBASIOTCS PyHKUMSMM
KOMMN/IEKCHOI NepemMeHHo, T. e. BKOYALOT B ce6S [eCTBUTENbHYI0 U MHUMYIO Y4acTyW, KOTOPbIE MOTYT GbiTb BbIPaXeHbI
uepes Mofynb U hasy YaCTOTHOW XapaKTepUCTUKM.

3 BXogHoW MexaHM4YecKuii UMNeaaHC CUCTEMbl «KUCTb — pyKa»

3HayeHusi Moaynsi 1 hasbl BXOGHOTO MEXaHUYECKOro UMnefaHca npueefeHbl B Tabnuuax 1—3 ans
TPEX OPTOroHasibHbIX HanpaBfieHUA BO3GYXAEHUS. DTN XKe XapakTEPUCTUKMA NOKasaHbl Ha pucyHkax 1—3 B
norapugmMuyeckoM maclitabe YactoTbl. HanpaBfieHus BO36YXAeHUs COOTBETCTBYIOT ocsM .th yhu zt 6a3u-
LIeHTPUYECKOW CMCTEMbI KOOPAMHAT (CM. PUCYHOK 5). Kaxaas Tabnvua v kaxablii pucyHok cogepxat rno Tpu
3HauYeHUs MoAyns M hasbl AN KAKAOr0 3HAUYEHWUs YACTOTbl, MOKA3bIBAKOLLMX ANANA30H BO3MOXHbIX U3Me-
HEHW1 BXOAHOTO MEXaHWYeCcKoro UMneaaHca. — CpefHee 3HaueHre, a TakKe BEPXHEE U HIDKHee rpaHuyHble
3HaueHus. CpefHUe 3HAYEHUs, MOMYYEHHbIE B KaX4OM NPOBELEHHOM WCC/Ie40BaHUKU BXOAHOMO MeXaHuye-
CKOTO MMnefaHca, nonajatT B AWana3oH MeXAy HWKHUM Y BEPXHUM FPAHUYHBIMU 3HAYEHUAMU. HUXHAA U
BEPXHSS TPaHULbl AYanasoHa BO3MOXHbIX 3HAUEHMIE HA PUCYHKaX 1—3 mokasaHbl NOMYXUPHLIMU IMHWSIMU,
a obLiee cpegHee 3HaYeHne No BCeM UCCe0BaHNUsM — MYyHKTUPHOW NUHUEl.

Bce 3HaueHusi B Tabnmuax 1—3 npuBefeHbl C TOUHOCTBIO 40 TPEX 3Havawmx uudp. 310 cAenaHo B
Llensix UX UCMOoJIb30BaHWsA A1 NOC/EAYIOLMX PACUYETOB M He [JO/HKHO PacCMaTpMBaTbCA Kak XapakTepuctuka
TOYHOCTU OMpefesieHnsl COOTBETCTBYIOLWMX BEIMUYMH. 15 NOMYYEeHWst 3HAYeHUii BXOAHOTO MeXaHW4ecKoro
MMMeAaHca Ha YacToTax WMHbIX, YeM yKasaHbl B Tabnmuax 1—3. MOXeT 6biTb NPUMEHEHA NMHeHas UHTep-
nonsums.

MpunoXeHus, BOCNPOU3BOASLLME VW NPYMEHSIIOLLME 3HAYEHUS] BXOLHOTO MEXaHWYeckoro umnegaHca,
Haxo4ALMECH MEXAY HUXHEN 1 BepXHel rpaHuLeld, yA0BNEeTBOPSIOT TPEGOBAHUAM HACTOSILLEro cTaHAapTa.

Ecnu B KakoM-n160 NpUIoXeHU Tpe6oBaHMS HACTOSILLEro CTaHAapTa BbIMO/IHEHbI TO/ILKO A1 Onpe-
[eNEeHHbIX YacToT WM AMANa30HOB YacToT, TO 3TV YaCTOTbl fO/KHbI ObITb AEHTUNLMPOBAHLI.

MprvumMmeyaHne — NOCKONbKY HWKHAS U BEPXHAS TPaHULbl BXOAHOrO MeXaHW4YecKoro nMnegaHca nocTpoeHsl
no cpefHUM 3Ha4YeHUAM, NoJTly4YeHHbIX B Cepusax VICCI'Ie,qOBaHVII‘/II, 3HayeHua nmnepaHca ans otTaesibHOro Yenoseka mMoryTt
oKasaTtbCA 3a npeaesiaMmm aTux rpaHuL,.

Ta6nuuya 1— 3HayeHNs BXOAHOrO MEXaHWYECKOro MMNesaHca A/ CUCTEMbI «KUCTb — pyka» B HanpasneHuun

Mogynb. H c¢/n da3za, rpag
YacToTa. 'y HwKHss Cpeatee BepxHas HWKHsAS Cpeapee BepxHsisi
rpaHmua rpaHuLa rpaHuua rpaHuiua
10 24 38 59 36 53 68
125 30 49 71 38 53 69
16 33 54 80 38 53 70
20 36 64 84 38 54 71
25 43 72 104 38 57 72
315 51 80 125 38 53 73
40 62 95 154 37 53 73
50 74 112 189 36 51 70
63 90 140 233 33 47 66
80 109 172 280 29 43 63
100 120 199 300 23 37 60
125 124 211 302 18 31 57
160 123 210 294 1 29 52
200 120 208 287 7 23 48
250 119 189 287 6 24 45
315 120 207 302 6 25 44
400 134 224 360 8 26 45
500 168 292 442 10 29 47
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Ta6nunuya 2— 3HauYeHUs BXOAHOTO MEXAHUYECKOrO UMNEeAaHca A/t CUCTEMbI «KUCTb — pyKa» B HanpasfieHun vh

Mogynb. H «c/m ®azsa, rpag,
YacTorta. Iy :?)l;):mg Cpenpee l?;é’::j;‘ :"')";mﬂ’; CpepHee ?;g::&;
10 2 55 80 20 % >
125 23 62 90 15 35 54
16 26 70 106 1 32 52
20 30 86 119 6 sl 49
25 35 96 128 1 2 a4
315 40 88 132 6 18 39
40 48 102 135 -12 ! %
50 55 101 130 -18 -1 2
63 6L 93 117 -22 -2 16
80 64 86 106 -23 -5 10
100 63 86 106 -23 -9 !
125 60 80 106 -22 -1
160 54 77 107 -19 7 !
200 49 n 108 -16 -6 o
250 45 67 110 -11 0 L
315 45 69 113 -7 8 30
400 51 7 118 -4 16 45
500 66 79 134 1 22 56

Tabnunuya 3— 3HauYeHNs BXOAHOTO MEXAHNYECKOTO MMMeaaHca 4151 CUCTEMbl «KUCTb — pyka» B HamnpaBiEHWUN T,.

Mogynb. H c/m daza, rpag
WL mem chepee  DPom Hmem e o
10 120 145 200 15 29 45
125 80 149 225 10 29 46
16 133 181 250 5 31 48
20 141 217 325 0 31 49
25 200 266 361 0 26 44
315 275 311 365 -2 16 27
40 240 315 358 -13 -1 6
50 220 263 321 -33 -13
63 140 216 285 -47 -15 1
80 95 170 240 -37 -11 -2
100 85 158 239 -12 -1 6
125 100 156 240 -5 6 20
160 108 163 247 5 16 30
200 113 184 271 10 21 34
250 150 212 320 13 21 29
315 150 235 363 5 20 30
400 190 243 365 2 21 32
500 185 254 362 7 21 30
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Y1l

Y2

X — yactoTa. I'y; Y1 — moaynb. H ec/m; Y2 — chasa, rpagyc

PucyHoK 1 — 3HayeHua BXOAHOro MexaHM4yeckoro umnegaHca
ANA CUCTEMbI «KNCTb — pyKa» B HanpaB/1eHun xh



Y2
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X —uyactoTa, 'y, Y1 — Mogynb, H ec/m; Y2 — chasa, rpagyc

PUCYHOK 2 — 3HaueHUsl BXOAHOT0 MexaHU4Yeckoro uMnesaHca
[Nsi CUCTEMbI «KUCTb — pyKa» B HanpasfieHun yh
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Y1l

X — yactota. 'y, Y1 — mogynb, Hec/m: Y2 — dhasa, rpagyc

PncyHok 3 — 3HauyeHnst BXOGHOTO MexaHW4eckoro nmnegaHca
[N CUCTEMBI «KACTb — pyKa» B HanpaB/ieHnn

4 YcnoBusi NPUMEHEeHUst AaHHbIX O BXOAHOM MeXaHWU4YecKoM MMnegaHce

YcTaHOBNEHHbIE HACTOALWMM CTaHAAPTOM 3HayYeHUs1 BXOAHOT0 MeXaHW4eckoro mMmnegaHca CUCTEMbI
«KUCTb — pyKa» MNPVMEHUMbl B OTHOLUEHWMW JIML, MYXXCKOTO Mosia Mpu BbIMOMIHEHUU CReayloLWnX YyCoBuii
(Npenenbl NPUMEHMMOCTU NPUGAN3NTENILHO COOTBETCTBYIOT AMAna3oHy YC/I0BUIA U3MEPEHUIA, NMPU KOTOPbIX
6bI/IM NOMyYEHBI 3KCMEPUMEHTaSIbHbIE JaHHbIE):

a) yribl U, p 1Y, onpegensioline nosioXeHne pPyku OTHOCUTEsSIbHO KOpMyca, AO/MKHbl HaxoauTbCa B
[unana3oHax, yka3aHHbIX Ha pUCYHKe 4;

b) 3anAcTbe AO0/HKHO HaXO0AUTbLCA B HEMTpasbHOM MOJIOXEHUU, KakK Noka3aHO Ha pucyHke 5 (c gony-
CTUMbIM OTK/IOHEHuem +15°);

6
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C) 06GHaXeHHas KACTb PyKM 06XBaTblBAeT PYKOATKY gnameTpom oT 19 go 45 MM. [laHHble 0 BXOAHOM
MeXaHun4eCcKkomMm mmnegaHce mMoryt ObITb NPUMEHEHblI ANnA PYKOATOK HEKPYrsioro ce4eHma npu ycnoBuu, 41O
MUHUMaNbHbI U MakcUMasbHblli pasMepbl B MONEPEYHOM CeYEeHUU HaxonAaTca B Auana3oHe oT 19 go
45 Mm;

d) cnna o6xBarta HaxoauTcs B AnanasoHe ot 25 go 50 H. a cuna nogauun He npesbiwaeT 50 H.

MpumeuvaHne 1— [laHHble O BXOAHOM MeXaHW4YeCKOM MMMNedaHce Obln NpeuMyLLeCTBEHHO NOyYeHbl B
pesynbTare vccefoBaHUii 418 NMPaBoii PykW, HO MOTYT BbITb NPUMEHEHbI TaKKe 1 4151 IeBOV pyku onepaTopa.

MpumeuaHne 2—[laHHble O BXOAHOM MeXaHWY4eCKOM MMMefaHce npu Heo6XoAMMOCTM MOTYT ObiTb MpU-
MEHEHbI B OTHOLLUEHUW NNL, XXEHCKOro nona. O,qHaKO nccnenoBaHnAa nokasbiBakoT, HTO MOAY/1b BXOAHOIO MeXaHU4YeCKoro
nMnegaHca ANs XeHWyH MoOXeT 6bITb A0 20 % HKe COOTBETCTBYIOLLErO 3HAYEHUS AN MYXUMH.

[ punmedaHune 3— MCCﬂe,D'OBaHVIFI nokKasasin, 4YTO MOBbILLEHNE CUJIbI obxBarta npuBOAUT K yBE/INYEHUIO MO-
OyNna BXOLHOTO MEXaHNYecKoro vMnejaHca, 0Co6eHHO Ha yacToTax Bbille 50 .

MpumeuvaHne 4—Mogynb 1 hasa BXOAHOTO MEXaHUYECKOrO MMMefaHca He W3MEHSIOTCA 3HauuTeNlbHO
npy U3MEHeHUW cunbl Nogayn Ha yactotax Bbiwe 100 My, Ha 6onee HW3KMX yacToTax OTMEYEHO YBe/IMYeHUe MOy s
BXOZIHOTO MEXaHW4ecKoro nmnejaHca ¢ poctom cuibl nogayun. OgHako Ans cvun nogayv BnnoTe 4o 100 H aTo yBenuye-
Hve He npesbicnT 10 %.

MpumeyvyaHne 5— BXxogHON MexaHUYeCKniA UMNEAAHC MOXET He3HAUYMTEIbHO U3MEHATLCA MPY U3MEHEHUN
MOLLHOCTU BI/I6paLU/II/I PYKOATKH, 0CO6EHHO Korga OCHOBHblEe HaCTOTHbIE COCTaB/iAOWME HaXo4AaTCAa B AMana30oHe Huxe
100 Iy JaHHble HacTosLLero cTaHgapTa npegnonaraioT NPUMEHeHWe K cpeHeKkBafpaTuiHbIM 3HAYEHUAM HEKOPPEKTU-
pOBaHHOro yckopeHus BnnoThb A0 50 mM/c2B Anana3oHe yactoTt oT 10 go 500 Iu.

15' <(T< 120e; 15' </5<78®) -15'<k<15'; «*/3< 120e
MpumeyaHune — rNonoxuTenbHOE N3MEHEHUE yriia — B HanpaB/eHUW ABMXEHNSA MO YaCOBOW CTpesike.
PucyHok 4 — B0O3MOXHbIe NOIOXEHNA pyKn oneparopa

NMpumeuvaHune 1— LieHTp 6a3ULEHTPUYECKON CUCTEMbI KOOPAMHAT pacrnofiaraeTcsi Ha OCWM PYKOATKM, UC-
nosib3yemMoi AN n3MepeHnii yHKLMA GUogMHaMUYECKOro OTKMKa.

MpumMmedaHune 2— HanpasneHne ocu g, NPUGAN3UTENLHO COBMAAAET C HANpaB/ieHUEM CU/bl Nogaun, npu-
nlaraemMoii K pykosiTke B NPeanosioXeHn ee 1CMosb30BaHWs Mo HasHadeHnto. OHO napasiiefibHo ocv npegnsiedbs win
COBMAAAET C HeWi NPU HeNTPaIbHOM NONOXEHUU KUCTU. OCb & COBNALAET C OCbI0 PyKOATKM. OCb  NepneHanKyspHa K
ci, N V-

PrcyHok 5 — BasuueHTpuyeckas cucteMa KoopauHaT AN usMepeHuit qoyHKLui
610MHAMUNYECKOTO OTK/INKA CUCTEMbI KUCTb — pyKa»
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MpumeuvaHune 6— Oxngaercs, YTo odexaa oneparopa He 6yAeT OkasblBaTb CYLLECTBEHHOTO B/IMSIHUSI Ha
3HaYeHNs BXOLHOTO MeXaHWYeckoro uMmnegaHca Ha Hu3kux yactotax (4o 25 'u). [aHHble 6blIM NonyYeHsbl B pesynbrare
nccnefoBaHWii, NPOBEAEHHbIX Pa3MYHbLIMK TabopaTopusMn NpyM KOMHATHO TemnepaType C y4acTuem OonepaTopoB B
06bI14yHOl paboueli ogexae.

MpnmeuyaHune 7— Hagetble NnepyaTky 06bIYHO YBEIMUMBAKOT MOAY/b BXOLHOTO MEXaHU4YeCcKoro umnegaH-
ca Ha HU3KMX YacToTax (4o 25 I'y), HO MOryT NPUBECTU K Er0 CHUXEHMIO HA 601e€e BbICOKMX YacToTax.

5 lMpwunoxeHwuna
5.1 O6wue nonoxeHuns

BXoaHOW MexaHuueckuii uMnefaHc CUCTeMbl «KUCTb — pyka» npejcTasfiseT cob0i BEKTOPHYK CyM-
My MMNEeaHCOB. pacnpefeneHHbIX No BCeil 06N1acT KOHTakTa KUCTU C BUOGpUpYloLLeli NOBEpPXHOCTbo. B
60/bLUNHCTBE MPaKTUYECKUX MPUMIOXEHUIA ANS aHaM3a UHAMUKW PYYHOrO MHCTPYMEHTa W CBOWCTB aHTu-
BMOPALMOHHbBIX PYKOATOK 4OCTATOYHO 3HAHUS CyMMapHOro MmnegaHca, U B 3TOM c/lyyae MoryT 6biTb HEMo-
CpefCTBEHHO NPUMEHEHbI AaHHble Tabnuy 1—3. Ecnn npepnonaraetca pabota € pyYHbIM MHCTPYMEHTOM
npu ob6xsate [BYX PYKOATOK PasHbIMW pyKamu 1 npu 3TOM MOJSIOXKEHUS PYK W YCI0BUSA WX KOHTaKTa C NoBepx-
HOCTAMU PYKOATOK NPUGIN3NTENTBHO OAUHAKOBbI, TO MOXHO UCMNOMb30BaThb YABOEHHOE 3HAYEHe nMnegaHca
Ha Kaxpaol yactoTe.

OfHako B pafge cryyaes, HanpyMep npu oueHke nepefaTtoyvHbIX CBOWCTB aHTUBMOPALMOHHbIX nepya-
TOK 1 BMOpaLMOHHOM MOLLHOCTKW, NepefaBaemMoil Ha NafoHb onepaTopa, OTK/IVK onpefenseTcs TONbKo Ya-
CTblO pacnpefieNleHHoro nmnegadca. B aTom cnyyae cymmupoBaHue cnefyeT BbINOMHATL TO/IbKO MO TOi
061acTu KOHTakTa, Kotopas adpekTMBHO yyacTByeT B (DOPMUPOBAHUN OTK/IMKA.

5.2 OueHka nepefaToOYHbIX CBOWCTB YMNPYyrMx MaTepuasioB Npu HarpyxeHuu cuctemoli
«KUCTb — pyKa»

B npunoxeHun A npuBefeHbl 3aBUCALIME OT YACTOTbl OMOPHbIE 3HAYEHWA BXOLHOr0 MEXaHW4Yeckoro
¥MneAaHca CUCTEMbI «KUCTb — pyKa» B HanpaBneHun o 4ns cunbl o6xeata 30 H. cunbl nogaun 50 H v yrna
NokTeBoro crmba 90°. a Takxe ero pacnpegeneHve no o61actu NafoHN U nanbuam pykn. 3TW 3HaAYEHUA
npefHasHayeHbl A1 OLEeHKU nepefaToyHbIX CBOWCTB YNpyrux matepuasioB Npu WX HarpyXXeHuu cucTemMoit
«KUCTb — pyka» (cM. [7]). B uenax cpaBHeHMs npeAckasaHHOro koadypmumeHTa nepejaym ¢ U3MepPEHHbIM
cornacHo (6] cnepyeT ncnonb3oBaTb pacnpefesieHne BXOAHOrO MexaHU4Yeckoro umnegaHca no obnactu
nafioHn.

Ecnu no pesynbratam M3MepeHuin v MHOM OLEeHKN M3BECTHbI XXECTKOCTb, KOAhdULUNeHT gemndunpo-
BaHMA 1 Macca ynpyroro marepuana, To Ana onpegenexHns koadduumeHTa nepejayn marepuana B obna-
CTV NafjoHn ¥ nanbLeB Pykn MOXeT ObiTb WMCNOMb30BaH METOA MOAE/MPOBaHWA, OMUCAHHBIA B Npuioxe-
Hum E.

5.3 MexaHuyeckne MoLeNN CUCTEMbI «KUCTb — pyKa»

MexaHunyeckne MoAesiu CUCTEMbI «KUCTb — PyKa», COOTBETCTBYHOLME AaHHbIM HacTOALWEero ctaHaap-
Ta. paccmaTpuBaloTCa B MPUNOXKeHUAX B—D. 3T Mogenn MMeroT pasHyl CTeneHb CNOXHOCTU B 3aBUCUMO-
CTn ot u,ene|7| npumMmeHeHus. CeefeHus, NpUBEAEHHbIE B yKa3aHHbIX MPUIOXEHUAX, MO3BONAIOT obneruntb
mMatemMatnyeckoe moaennpoBaHne anHamMn4yeCckoro noseaeHnsa CUCTEMbl U CKOHCTpPyMpoBaTb ee MexaHuye-
CKne nMmmntTaTopbl gna nocneayrouiero ncnoab3oBaHnA B CoCtaBe UCNbITaTe/IbHOIO O60py,EI|OBaHVIF|.

MpumeyvaHne 1— BbiGop GrogNHAMUYECKON hyHKLMKN (MeXaHndeckuii umnegaHc nam adppekTmBHas mac-
ca) nMpwv CO3JaHun MOJENN 3aBUCUT, B MEPBYIO O4epe/b, OT Ha3HauYeHns mogenu. Ecnu Lenbio aBnseTcsa nccnefosaHne
[MHamMnyecKoii cuibl B 061aCTy KOHTaKTa, TO [/1 ONNCAHUA CUCTEMbI «KUCTb — pyKa» NpeAnoyTUTE/NIbHO NCMO/b30BaTh
3¢hheKTUBHYIO Maccy, NOCKOIbKY AVHAMUYECKAs CuNa HEMOCPeACTBEHHO ONpefenseTca Yyepes aTy HacTOTHYIO XapakTe-
PUCTUKY cuCTeMbl. 3HaueHne achheKTUBHON Macchbl CUCTEMbI YMEHbLUAETCA C POCTOM YacTOTbl, MOITOMY Mpy MOAENH-
poBaHMM Ha OCHOBEe JaHHOW 6ruoanHaMuyeckoi yHkLUn ByaeT noguepkHyTa peakumsi CUCTEMbI B HU3KOYACTOTHON 06-
nactu. 370 genaeT AaHHbIli CNOCO6 MOAENMPOBaHS 0CO6EHHO YA06HBIM MPK NPOEKTUPOBaHUM, aHaIn3e JUHAMNYECKO-
ro NOBEAEHUA U UCTLITAHWAX PYYHbIX MalUMH U CPeACTB BUOPALMOHHOI 3aluThl. B cBOIO ouepesb, MofenmpoBaHue Ha
0CHOBEe BXO/IHOTO MEeXaHM4eCKoro MMneaaHca npegnoyTuTeslsHee npu oueHKe NOroWwaemMoii MOLWHOCTM BubpaLmm, no-
CKO/bKy Ta HenocpeACTBEHHO BblpaXaeTcs Yepes nmnefaHc CUCTEMBI.

MpumeyvaHune 2— brvogyHamMmyeckoe MOAE/MPOBaHNE MOXET OblTb WCMOMNb30BAHO ANA MPUGAMKEHHOTO
npe/ckKasaHnst 3Ha4eHW BXOAHOIO MEXaHUYECKOro UMMneaHca CUCTeMbl «KUCTb — pyKa» B AuanasoHe yactoT Ao 1 kru.
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5.4 OueHKa BUGPaLMOHHON MOLHOCTM, MOr/IOW,aEMOI CUCTEMON «KUCTb — pyKa» B 3aBUCUMMO-
CTW OT Y4acTOThl

MexaHn4YecKyto MOLLHOCTb PH nornouwaemyto CUCTEMOWN «KNCTb — PyKa» Ha yl'ﬂOBOVI yacTtoTe a>, MOX-
HO OUEeHUTb Ha OCHOBe AeﬁCTBMTeﬂbHOVI 4acTu BXOAHOrO0 MexaHuyeckoro mmnegaHca Rc™;, 1 yckopeHus a

BUOpaLWu B 061acTu nagoHu no gopmyne

OTHOCUTEsIbHOE NOrnoLeHne WwoB TpeTbOKTaBVIOVI nonoce 4actotT MOXHO paccynTatb Nno cbopmyne

®)

roe — OMOpHOE 3Ha4YeHWe 4YacToTbl AN HOpMUpPOBaHMsA, a koadchuumeHT 0.958 npepcTaBnseT coboi
MakCuManibHOe 3HayeHue onpefenieHHONn B TPeTbOKTaBHbIX Mosocax (OYHKUMU 4aCTOTHOW Koppekuun Ans
nokansHoli BuGbpauun (cm. [2]).

MpumeuvaHune — dopmynsl (4) n (5) nonyyeHbl B NPEAMNONOXEHNN NIMHEAHOCT CUCTEMbI «KUCTb — pykKa»,
4TO Ha NPakKTUKe BbIMOSIHAETCA NWLWb B ONPEeAEeSIeHHOM NPUGAKeHN. HeNMHeliHOCTb CUCTEMBI MPUBOAWT K MOrPELLHO-
CTW Mosy4yaemMblxX Mo AaHHbIM (hOpMy/iaM OLEHOK, MO3TOMY WX MOXHO WCMOMb30BaTb TOMLKO A1 OPUEHTUPOBOYHOTO
OLIEHVBAHNSA 3aBUCMMOCTY MOMOLLEHNS BUGPALMOHHOM MOLLHOCTM OT YacTOThl.

I'Iornou.;eHme MOLLHOCTHK KaKol-TO YacTblo KACTU P, MOXHO OLEeHUTb Ha OCHOBe MOJAesin, 3HadA CnekTp
BUGpauuu. YacTOTHO-3aBMCMMOE OTHOCUTE/IbHOE MOF/IOLEHUE *V, OLEHWBAOT No hopmyre

6)

MpuMepbl NpUBEAEHbI B NPUIoXeHUu F.
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Mpunoxexne A
(cnpaBoyHoe)

OnopHble 3HaYeHna BXO4HOro MexaHM4yecKoro nMmnegaHca CUCTEMbl «KUCTb — pyKa»
B HanpasneHun o

YacToTHO-3aBUCKMbIE OMOPHbIE 3HAYEHWS BXOAHOTO MEXaHWYecKoro uMnegaHca CUCTEMbl «KUCTb — pykas B
HanpasneHun ~ B gnanasoHe yacToT oT 10 go 500 Iy npvBeaeHbl B Tabnumue A.1. 3T1 3HaueHUs 6blIn NoyYeHbl B pe-
3ynbraTte nabopaTopHbIX M3MEPEHWI nMneaaHca A8 UL, MYXCKOro nofna n npefHasHaveHbl AN OLEeHKM nepeparou-
HbIX CBOMCTB YNPYrux MatepuasioB npu UX HarpyXxXeHun CUCTEMON «KUCTb — pyka» (cM. [7]). 3HaYeHMs BXOAHOTO Mexa-
HUYeCKOoro UMnegaHca A1 4acToT, OT/INYHbIX OT NPUBEAEHHbIX B Tabauue A.1. MOXHO MOJyUYMTb SIMHEAHON MHTepnons-
uveli. OnopHbIe 3HAYEHNS NPUMEHSAIOT B OTHOLLEHUM AL, MYXCKOrO Noia Npu BbINO/IHEHUN CeAyoLLMX YCNOBUIA:

a) yron crmba B /IOKTEBOM CycTaBe A0o/MKeH 6biTb 90“ (C 4ONYCTUMbIM OTK/IOHeHWeM +15"). a yrnbl a,/)un Yy, onpe-
LensoLlme NosoxeHne pykn OTHOCUTENbHO KOpMyca, AO/MKHbI HAXOAUTLCA B AManasoHax, ykasaHHbIX Ha pucyHke 4. npu
C06/110AEHNIA YCNOBWIA, NepeyuncrieHHbIX B b), ¢) n d);

b) 3aNACTbe AO/MKHO ObITb B HEWTPaUsIbHOM MONOXEHWUN (C AONYCTUMbIM OTK/IOHEHWEM +15%), kak NokasaHo Ha pu-
CyHKe 5:

C) KUCTb pPyKu 06xBaTblBaeT PyKOSATKY AnamMeTpom oT 19 A0 45 MM. [laHHble 0 BXOAHOM MeXaHW4eckoM MMneaaH-
ce MOryT 6bITb NPUMEHEHbI 411 PYKOATOK HEKPYTOrO CEYEHUs NpW YCNOBUW, YTO MUHUMA/IbHBIV Y MakCUMaslbHbI pas-
Mepbl B NONEPeYHOM CeYeHUN HaxoasaTca B AnanasoHe oT 19 o 45 mwm;

d) cuna o6xeara pasHa (30+5) H. a cuna nogaun — (50+8) H.

MprvumeyaHune — 3TM ycNoBMS CONOCTaBNMbI C TpEBYEMbIMU ANA UCMbITAHWIA @aHTUBNOPALMOHHBLIX NepyaTok
cornacHo [6].

Ta6numua Al — ONOpHble 3HAYEHWS BXOLHOTO MEXAHWYECKOTO MMMefaHca B HanpasfieHWn N, 418 CUCTEMbI
«KUCTb — pyKa», 418 06nacteil NagoHn u nanbLes
cuctema «KuCTb — pyka» NapoHb Manbubl
Yactora. I Mogysib. daza. Mogysib. daza. Mogy/ib. daza.
H ec/m rpag, Hec/m rpag, H ec/m rpag,
10 145 29 112 25 32 37
125 149 29 123 26 35 40
16 181 31 141 28 42 43
20 217 31 166 27 51 44
25 266 26 201 23 63 41
315 311 16 238 1 76 32
40 315 -1 241 -7 78 18
50 263 -13 206 -20 69 12
63 216 -15 165 -26 61 15
80 170 -11 134 -26 59 24
100 158 -1 115 -22 64 34
125 156 6 103 -16 76 40
160 163 16 9 -9 96 42
200 184 21 90 -2 116 39
250 212 21 89 5 134 33
315 235 20 89 14 142 25
400 243 21 93 22 141 20
500 254 21 99 31 137 19

10
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MpunoxeHue B
(cnpaBouHoe)

Mopgens 1

Ha pucyHke B.1 n3o6paxeH mexaHW4eckuii UMUTATOP CUCTEMbI «KUCTb — pyka» C ABYMSI CTeNeHsMU CBO6OApbI.
Mogenb 0AHOTO 1 TOTO Xe BuAa NPUMEHMMA KO BCEM TPEM HanpaBfieHusM [BWKeHWs. BcrefcTBue cBOel MpocToTh
MoZe/lb XOPOLLIO MOAXOAUT A1 UCMOMb30BaHWA B cOCTaBe 060pyA0BaHUS ANA UCNbITAHUIA PYyYHbIX MaLLIWH, €C/IN OCHOB-
HbIM 06BLEKTOM U3yYeHUs ABASETCS AMHaMUyeckas cuna B 06/1acTV KOHTaKTa pyku 1 BUGpupyloLLelt nosepxHocTu. Mo-
CKOJIbKY fMHaMuyeckasi cuia HenocpeACcTBeHHO cBA3aHa ¢ 3HEKTUBHON MaCCON CUCTEMbI «KUCTb — pyka», napameT-
pbl MOZENN MOJyYeHbl Yepe3 3HauYeHnss aPPEeKTUBHOM Macchl, onpefesieHHble C MOMOLLbIO YypaBHeHus (3) 13 cpegHux
3HaYeHW UMNeaaHca, ykasaHHbIX B Tabnmuax 1—3 (cM. npumedaHue 2 k 2.1). B Tabnuue B.1 npuBefeHbl 3HaYeHUs
napameTpoB MoZEeNU ANA pasHbIX HanpasneHuin asmkeHns. CooTBETCTBYOLWME 3HaUYeHNs 3hDEKTUBHBIX Macc nokasa-
Hbl Ha pucyHkax B.2—B.4.

B mMogenu ¢ ABymMSA cTeneHsaMn cBo60bl UCMO/b3yeMble Macchl, NPYXMHbI U Aemndepbl He COOTBETCTBYIOT (-
310/10TM4ECKOMY CTPOEHWUIO KUCTU U PYKM YesloBekKa.

Ta6nnuya B.1 — MNapameTpbl Mogenun 1

Hanpasnexve
Mapametp EavHvua navepenus
\ n %

T- Kr 0.5479 0.5374 1.2458
T. Kr 0.0391 0.0100 0.0742
K, H/m 400 400 1000
K: H/m 0 17648 50000
C Hec/m 225 38.3 108.1

Hec/m 202.6 75.5 1424

MpumedyaHue — XoTss MOAE/b /IETKO WUCMO/b30BATL B LE/AX aHaM3a, NOCTPOUTL PeaslbHbIii UMUTaTop C
3alaHHbIMY XapakTepucTMKamMu Nno BCeM TPeM Hamnpas/EHUSM ABVKEHUS 3aTPYAHWUTENBHO. B 3TOM Crlyyae MOXHO CKOH-
CTpyMpoBaTb UMWTATOP HA OCHOBE MapaMeTpoB A/ HANpPaB/EHUs T,, KOTOPOE SBMSIETCS OCHOBHLIM A/t UCMbITaHWi
PYYHBbIX MaWWH MHOTUX BMAOB. Manasi macca T., BbICOKast XecTKoCTb A 1 60/bLUOK KO3MLUEHT AeMNUPOBaHUS T2
COOTBETCTBYIOT AMHAMUYECKUM CBOWCTBAM MSITKUX TKAHEN KUCTU PyKU (NafoHW U NasbUes), ANS UMUTALUM KOTOPbIX
MOTYT 6bITb MCMO/b30BaHbI KYCOK PE3MHbI UM APYTOoro ynpyroro matepuana.

3

1— pyKosiTKa: 2 — KOXHbIi NOKPOB KUCTU PYKM: 3 — BEPXHAS YacTb Tena

MpumeuyaHue — B gaHHO Mogenn c ABYMsi CTeNeHsMU CBO6OAbLI UCMO/b3yeMble MAaCChl, MPYXUHbI 1
Zemndiepbl He COOTBETCTBYHOT (DV3MOIOMMUECKOMY CTPOEHWIO KCTU U PYKV YeroBeka.

PucyHok B.1 — MexaHN4ecKuii UMMTaTOp CUCTEMbI «KUCTb — PYKa» C ABYMS CTENeHsMU CBO60/bI
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Y1

Y2

X

X — vactoTa. I'y; Y1 — adpchpekTBHasA macca, kr: Y2 — cpasa, rpagyc

PucyHoK B.2 — CpaBHeHWe pe3y/ibTaToB MOAENMPOBAHUS (CM/IOWHAS SINHWS) 1 ONOPHBIX 3HAUEHUI (MYHKTUPHAS NUHUST)
3(PHEKTUBHON MACChI CUCTEMBI «KUCTb — PyKa» B HAanpasieHun \b

12
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Y1

Y2

X

X — vactota. I'y; Y1 — achbchekTmBHan macca, kr; Y2 — dasa, rpagyc

PucyHok B.3 — CpaBHeHue pe3ynbTaToB MOAE/MPOBaHNS (CMIOLWHAS JIMHUA) U ONOPHbIX 3HAYEHWI (MYHKTUPHAs IMHNS)
30h(PeKTUBHOI MacChl CUCTEMbI «KUCTb — pyKarn B Hanpas/ieHnn y,

13
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Y1l

Y2

X

X — vacToTa, 'y; Y| — adpdhekTnBHasA macca, kr: Y2 — cpasa, rpagyc

PuicyHok B.4 — CpaBHeHuWe pe3ynbTaToB MOAEIMPOBaHMSA (CMIOLIHAS IMHAS) U OMOPHBIX 3HAYEHWI (MYHKTUPHAA NIMHNSY)
3thheKTUBHOM MaCChl CUCTEMBI «KUCTb — pyka» B Hanpas/ieHM

14
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Mpunoxenune C
(cnpaBo4HoE)

Mogenb 2

Mogenb 2 ¢ YeTbipbMsi CTENEHSIMU CBOGOAbI ABNIAETCA pacluvpeHMeM mogenn 1 v nosyyeHa c y4eTom OTAeNbHO-
ro MOAENNPOBaHNA NasibLEB KACTU Pykn (CM. pucyHok C.1). Mogenb 0fHOro 1 TOro e BuAa NpUMeHUMa KO BCEM TPeM
HanpaBneHuaM ABukeHus. Mogenb faeT BO3MOXHOCTbL UccnefoBaTb B3aumogeincTeme nasbLeB pyku 1 nagonu. Mapa-
MeTpbl MOZENW ONpefernieHbl U3 3HaYeHUli BXOAHOT0 MeXaHU4eckoro nmneAaHca, npueeAeHHbIxX B Tabnmuax 1—3. 3Ha-
yeHus napameTpoBs 13 Tabauubl C.1 NCNOMb30BaHbl ANA NOMYYEHUS BXOAHbLIX MEXAHWUYECKUX MMNELAHCOB. NoKasaHHbIX
Ha pucyHkax C.2—C.4 ansa pasHblx Hanpas/eHNI ABUKEHUS.

B mMogenu ¢ YeTbipbMsi CTENEHSAMU CBOGOAbBI UCMOb3yEMble Macchl, NPYXUHbI U Aemndepbl He COOTBETCTBYIOT B
TOYHOCTY (PU3NONOrMYECKOMY CTPOEHUIO KUCTU U PYKU YesloBeka.

Ta6bnuua C.1 — MapameTpbl Mogenm 2

Mapametp EonHnua namepeHus q Hanpa\rjneHme
T KK 0.4129 0.7600 1.1252
T Kr 0.0736 0.0521 0.0769
T, Kr 0.0163 0.0060 0.0200
T Kr 0.0100 0.0028 0.0100
K, H/m 400 500 1000
K: H/m 200 100 12000
K, H/m 4000 4907 43635
n H/m 8000 17943 174542
c, H ec/m 20,0 28.1 1115
cr H ec/m 100 39.7 39,3
r, Hec/m 144.6 50.7 86.8
c. Hec/m 79.9 14.3 121.0

MpumeuvaHue 1— XoTs MOAESb NIETKO UCMO/b30BATL B LIeNIAX aHaIn3a, NOCTPOUTb peasibHbIi UMUTATOop C
33/laHHbIMY XapakTepucTUKamMu Mo BCeM TPeM Hamnpas/EHUAM ABVKEHUS 3aTPYAHWTENBHO. B 3TOM clyyae MOXHO CKOH-
CTPYMpOBaTb UMUTATOP HA OCHOBE MapamMeTpoB AJ/1S HanpaB/ieHUs  KOTOpOe SIB/SIeTCS OCHOBHLIM A/t UCMbITAaHUiA
PYYHbIX MaLIWMH MHOTUX BUZOB. Masible Macchl T, U T., BbICOKME XECTKOCTU K, W K/ 1 6onblune Ko3ppULMEHTb! AeMn-
¢hpoBaHUs ci 1 €l COOTBETCTBYIOT ANHAMUYECKMM CBOMCTBAM MSATKMX TKAHE! KUCTW Pykw (NafoHW U nanbues), Ans
VIMUTaLMM KOTOPbIX MOTYT 6bITb UCMO/Mb30BaHbI 4Ba KyCka pe3vHbl UK APYroro ynpyroro Matepuana.

MpumeuaHne 2— Mogenb gaeT NPUGAMKEHHbIE OLLEHKM BXOAHONO MeXaHW4eckoro umnegaHca B gvana-
30He 0 1000 Iu.

1— pyKosiTka; 2 — naviblbl; 3— NafoHb, 3ansCcTbe U OCTaslbHas YacTb PyKW; 4 — BEPXHSSA YacTb Tena

MpumeyaHune — B gaHHOl Mofenu C YeTbIpbMs CTeneHsMU CBOGOZbI UCMOMb3yeMble MacChl, NPYXWHbI U
femndepbl He COOTBETCTBYIOT TOYHO (HU3NOMIOTMHECKOMY CTPOEHMIO KUCTW 1 PYKU YenioBeka.

PucyHok C.1 — MexaHU4eCcKUil UMUTATOpP CUCTEMbI «KUCTb — PYyKa» C YETbIPbMS CTENEHSIMI CBOGO/bI
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Y1

Y2

X

X — vactota. I'y; YI — mogynb. H mc/m: Y2 — chasa, rpagyc

PucyHok C.2 — CpaBHeHWe pe3ynibTaToB MOAENMPOBaHNS (CM/IOLWHAs SIMHUS) 1 ONOPHbIX 3HAYEHWI (MYHKTUpHAS Nn-
HUS1) MEXaHNYECKOro NMMeAaHca CUCTEMbI «KUCTb — pyKa» B HarnpasfeHun b
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Y1l

X — vactoTa. I'y; Y1 — mogynb. H - c/m; Y2 — dhasa, rpagyc

PucyHok C.3 — CpaBHeHWe pe3ynbTaToB MOAENNPOBaHUS (CM/IOLIHAS IMHUST) 1 OMOPHbIX 3HAYEHWIA (MYHKTUPHAsS -
HU1S1) MEXaHUYECKOro MMMefaHca CUCTEMbI «KUCTb — PyKa» B Hanpas/ieHum y,
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Y1l

Y2

X

X — vactoTa, 'y, YI — mogynb. H «c/m; Y2 — dhasa, rpagyc

PuicyHok C.4 — CpaBHeHWe pesyibTaToB MOAENIMPOBAaHNS (CMIOLIHAS IMHWST) W OMOPHbIX 3HAUEHWI (MyHKTUpHas k-
HWS1) MEXaHUYeCcKoro MMMejaHca CUCTEMbI «KUCTb - Pyka» B HaNpaB/IEHUN C,
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MpunoxeHue D
(cnpaBoyHoe)

Mogenb 3

Mogenb 3 ¢ NsATbio CTENEHSIMU CBOGOAbI SIBASIETCA pPaclUMpPeHMeM Mogenn 2 1 NoslydeHa ¢ yueToM OTAeNbHOro
MOZENVMPOBaHUA Mieya pyku (CM. pucyHok D.1). Mogenb 0fHOro 1 TOro Xe Buaa NPUMEHUMA KO BCEM TPEM Hanpasre-
HVSIM ABWXEHUWS. [apameTpbl MOgeNy onpeseneHbl U3 3HaYeHUi BXOLHOTO MeXaHMYECKoro MMNeaaHca, npruBeaeHHbIX B
Tabnuuax 1—3. 3HayeHnst napaMeTpoB U3 Tabnuubl D.1 Ncnonb3oBaHbl ANs1 NOYYEHUS BXOAHBIX MEXAHUYECKUX UMMe-
[l@aHCOB. MOKa3aHHbIX Ha pucyHkax D.2—0.4 An1si pasHbIX HaNPaBEHU ABWKEHUS.

B mMopenu ¢ nsTbio CTENEHsIMKU CBOGOAbI MCMOJSIb3yEMbIE MaCChl, MPYXWHbI U AeMndepbl HE COOTBETCTBYHOT B
TOYHOCTU (DM3UOJIOTUUECKOMY CTPOEHUIO KACTWU U PYKU YesIOBEKa, HO JaloT rpyboe npefcTaB/ieHne 06 UX OTAeNbHbIX
anemeHTax (Nasibliax, CUCTEMbI «/1afl0Hb — 3ansCTbe — Npeansieybe», NIe4eBOM yHacTKe pyKu).

Tab6nuya D1 — MNapameTpbl Mogenu 3

Hanpasnexve
MapamveTp EanHuua nsvepeHus A " o
7 Kr 0.4129 0.7600 1.1252
o, Kr 0.4129 0.7600 1,1252
/». Kr 0.0736 0.0521 0.0769
b Kr 0.0163 0.0060 0.0200
n, Kr 0.0100 0.0028 0.0100
KO H/m 400 500 1000
K, H/m 400 500 1000
K- H/m 200 100 12000
K\ H/m 4000 4907 43635
K, Him 8000 17943 174542
Hc/m 20.0 28.1 111.5
C Heo'™m 20.0 28,1 111.5
C Hc/m 100 39.7 39.3
(o) Heo'm 144.6 50.7 86.8
C Hc/m 79.9 14.3 121.0

MpumeyaHune 1— BeposTHO, AaHHY MOZE/b (NIOXHO UCMOMb30BATL TO/BKO B LEMSX aHa/In3a, NocKosbKy
MOCTPOUTL peasbHbIii UMUTATOP C 3afaHHbIMU XapakTepucTMKamy 3aTpygHuTenbHo. OAHaKko, MOCKOSbKy MOoAenb 3
obecneunBaeT 6onee Noapo6HOe ONMCcaHNe pasHbIX OTAENOB KUCTU U PYKW, €e MOXHO NMPUMEHSTL A/18 OLEHKM nepega-
4”1 NOTNOLLEHNst BUBPALIMM B 3TVX OTAENAaX, OCOGEHHO B Hanpas/eHum

MpumeuyaHune 2— Mogenb gaeT NPUGIKEHHbIE OLEHKM BXOLHOTO MEXaHWYeckoro umnegaHca B guana-
30He g0 1000 Iy,

1— nanblibl: 2 — PyKOSTKa: 3 — NafioHb, 3ansAcTbe 1 Npeaneyuse: 4 — BEpPXHSIst YacTb PyKu: 5— BepXHsis yacTb Tena

MpumeuyaHune — B fgaHHOW MOZENU C MATbH CTEMNEHSMU CBOGOAbI MCMOSb3yeMble MacChl, MNPYXWHbI W
AeMncepbl He COOTBETCTBYHOT TOUYHO (DU3NOMOTMUYECKOMY CTPOEHWMIO KUCTWM W PYKU 4efioBeka, HO AatT rpy6oe npep-
cTaBfieHne 06 UX OTAENbHbIX 3/1IEMEHTax (Nasiblax, CUCTEMbI «/1a0Hb — 3anACcTbe — MNpeanseybe», N1e4YeBoM yyacTke
pyKn).

PucyHok D.1 — MexaHWN4eckuii IMUTaTOpP CUCTEMbI «KUCTb — PyKa» C NSATbI CTENEHSIMU CBOGObI
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Y1

Y2

X

X — vactota. I'y; YI — mogynb. H mc/m: Y2 — chasa, rpagyc

PucyHok D.2 — CpaBHeHune pe3y/ibTaToB MoAeIMPoBaHns (CN/IOLIHAS IMHUSA) 1 OMOPHBIX 3HAYEHWI (MYHKTUPHAs Nn-
HUSA) MEXaHNYECKOro MMNeaHca CUCTEMbI «KUCTb — PyKa» B HaNpaB/eHun X,
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X —vyacroTa. 'y, Y1 — mogynb. H «c/m; Y2 — chasa, rpagyc

PucyHok D.3 — CpaBHeHue pesy/nbTaToB MOAEMPOBaHMSA (CMIOLIHASA SIMHUSA) U ONOPHBIX 3HAYEHWIA (MYHKTUPHAsA Nn-
HWA) MEXaHWNYECKOro NMMNeJaHca CMCTeMbl «KUCTb — pykax» B Hanpas/eHU yK
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X — yacroTa. I'y; Y1 — mogynb, H «c/m: Y2 — dhasa, rpagyc

PucyHok D.4 — CpaBHeHWe pe3ynibTaToB MOAEMPOBaHNS (Cr/IOLWHAs IMHUSA) U OMOPHbIX 3HAYEHUI (MYHKTUPHAS Nu-
HUS1) MEXaHNYECKOro NMMefaHca CUCTEMbI «KUCTb — pyKa» B Hanpas/ieHnn
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MpunoxeHune E
(cnpaBouHoe)

Mojenb CUCTEMbI «pyKa — KUCTb B nMepyaTtke»

MoAo6HO cUCTEME «KUCTb — PyKa», Nepyartka Takke MOXET ObiTb NPUOVKEHHO NpeAcTaBeHa B BUAE MexaHu-
YecKon cucTeMbl 13 Macc, NpyXuH u gemncepos. 3HaueHnst ahHEKTUBHLIX MACC, XXECTKOCTEN MPYXMH 1 Ko3adpmumneH-
TOB AemMndMpoBaHns 4718 MOAENM nepyaTku MoryT GbiTb MOMyYeHbl B pe3y/ibTaTe 3KCNepMMEHTOB C MaTepuasioM, U3
KOTOPOro OHa M3roToB/fieHa. Kak BapuaHT, 3TV 3Ha4YeHWs MOTYT OblTb MOJTyYEHbI N0 pe3y/ibTataM U3MepPEHUn BXOAHbIX
MeXaHU4Yecknx UMNeJaHcoB CUCTEMbl «KUCTb — pyka» C HafeToi W CHATOW nepuyaTkoil. Mofenb cucTeMbl «pyka —
KUCTb B MepyaTke» NonyvatoT KoM6VHaLUvein Mogeny nepyaTkm 1 MOAeN CUCTEMbl «KUCTb — pyKav.

lMpumepbl MOAEIN CUCTEMBI «pyKa — KUCTb B nepyaTke» nokasaHbl Ha pucyHke E.1. MapameTpbl mogenu nep-
yatku AN HanpaeneHus  npuBefeHbl B Tabnuue E.1. B COBOKYNHOCTW C napamMeTpamMn MOAEe/ N CUCTeMbl «KUCTb —
pyka» B Hanpas/fieHUn C*, NpUBELEHHbIMU B MPUAOXKEHUU D. 3T1 AaHHble MOryT 6bITb UCMO/b30BaHbl 15 PacYeTOB KO-
adhhuLMeHTOB Nepedayn nepyatkn B 06/1acTv NasibLes U NafoHN. Pe3ynbTarbl TakKMX pacyeToB MokasaHbl Ha PUCYHKe
E.2. CmoaenupoBaHHbIii koadhduLMeHT nepesaun 7 conocTaBuM ¢ pesynibTatamu U3MepeHuid, NosyYeHHbIX B COOTBET-
ctBum ¢ (6).

Ta6nnuya EI1— MNapameTpbl Mogenun nepyatku

MapameTp EpvHuua navepenus 3HayeHve
T. Kr 0.0020
Kr 0.0010
T. Kr 0.0673
nm Kr 0.0200
H/m 17,7385
K H/m 32,7301
c, Hc/m 88.8
C. Hec/m 75.2

1— nanbupl: 2 - pyKosTKa; 3 — NafoHb, 3ansicTbe U Npeanseybe: 4 — BepXHss 4acTb PyKu: 5— BEpXHss yacTb Tena

PucyHok E.1 — MexaHn4eckuii MMUTaTOp CUCTEMbI «pyKa — KWUCTb B NEpUaTKe» C CEMbIO CTEMNEHSIMM CBO6OApbI
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X

X — vactota. 'y, Y — koadhdmumeHT nepegayuu

PucyHok E.2 — lMpejckasaHHbIli MOAesbio KO3MULMEHT Nepefayn nepyaTok B 06/1aCTh NasibLeB (CN/IOLWHAsA IMHNSA) U
nagoHy (NYHKTUPHas NNHKA) B HanpasieHun
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Mpunoxexve F
(cnpaBouHoe)

Mpumepsbl YaCTOTHbLIX 3aBUCUMOCTEN, NOMYUYEHHbIX MOAENNPOBAHNEM
Nor/ioweHnss BU6PALNOHHOW MOLWHOCTY

Ha pucyHke F.1 nokasaHbl TpU 3aBHUCYMOCTY MOI/IOLLEHNS BUOPALMOHHO MOLLHOCTW OT YacTOTbl, MOJTyYEHHbIE MO
chopmyne (5) ¢ Cnonb30BaHUEM CPeAHUX 3HAYEHUI BXOLHOTO MeXaHM4Yeckoro umnefaHca B HanpasieHusix 4,. Y, U C,

13 Tabnmy, 1—3. 3TN 3aBUCMMOCTU CONOCTaB/IEHbI C (DYHKUMENR YACTOTHOM KOppeKLuun ANa NokasbHON Brubpauumn us [2].
3HaueHnsa YacTOTHOM 3aBUCMMOCTM 18 CUCTEMbI «KUCTb - pyka» npueegeHbl B Tabnuue F.1.

Ta6nuuya F1 — 3HayeHUs 4acTOTHON 3aBMUCHMMOCTU MOI/IOLEHNS MOLLHOCTW BMGpaLMy AN CUCTEMbI «KUCTb —
pyKa»

HanpasneHnve
Yacrora. 'y,
™ b
10 1,055 1.099 1,186
12,5 0.958 0.958 0.958
16 0.786 0.809 0.818
20 0.676 0.721 0.651
25 0.552 0.632 0.577
31,5 0.486 0.488 0.577
40 0,417 0.423 0.466
50 0.370 0.338 0.337
63 0.342 0.257 0.241
80 0.309 0.194 0.170
100 0.278 0.155 0.132
125 0.237 0.119 0.105
160 0.187 0.092 0.082
200 0.153 0.071 0.069
250 0.116 0.055 0.059
315 0.096 0.044 0,050
400 0.078 0.035 0.040
500 0.070 0.029 0.032

MpnmeyaHune 1— YacToTHas 3aBMCUMOCTb MOM/IOWEHNS BUOPALMOHHOM MOLLHOCTM [OCTaTOYHO XOPOLUO
coBnagaet ¢ (PyHKLMeNn YacTOTHON KOppeKLun A8 NOKaNbHON BUbpaumn us [2).

Ha puicyHke F.2 nokasaHbl TpU 3aBUCUMOCTM MOM/IOLLEHNS BUOPALIMOHHON MOLLHOCTM OT YacTOTbl A1 OCHOBHbIX
yacTeil cMCTEMbI «KUCTb — pyka» (MasibLbl, 3anacTbe W NpeAnseybe, BEPXHAS YacTb Pyku), NOJyUYeHHble No hopmMyse
(6). 4NA HanpaBneHus  3TU 3aBUCUMOCTM CONOCTaB/EHbI C QOYHKLME YacTOTHON KOPPeKuWn 4151 T0KasbHON Brbpa-
UMM 13 [2]. YkasaHHble 3aBUCUMOCTU MOYyYeHbI C UCMO/b30BaHWEM Mogenu 3 (mpunoxeHve D). 3HauyeHns 4acTOTHbIX
3aBUCUMOCTel A1 CpefHereomMeTpuyecknx YacToT TPeTbOKTaBHbIX (hU/IbTPOB NpuBeAeHbl B Tabnumue F.2.

Ta6nuya F.2 — 3HaueHWsi YacCTOTHbIX 3aBUCMMOCTel 418 NafbLUeB PYKW, CUCTEMbI «/1af0Hb — 3ansacTbe — npej-
naeube» 1N BEPXHEN YacTu pyKu B HaNpasneHun g,

YacToTHast 3aBUCUMOCTb /191 pPasHbIX YacTell pyku

YacTtoTa. Iy
Manbupl JNlafioHb — 3anacTbe — npegrnsieyse BepxHsas YacTb pyku
10 1.055 1.099 1.186
125 0.958 0.958 0.958
16 0.786 0.809 0.818
20 0.676 0.721 0.651
25 0.552 0.632 0.577
315 0.486 0.488 0.577
40 0.417 0.423 0.466
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OkoHuyaHne Tabnuubl F.2

UacToTHas 3aBUCUMOCTb [/ PasHbIX YacTeii pyku

YacTtora. Iy,
Manbupl NapoHb — 3anacTbe — npeannedse BepxHssa YacTb pyku
50 0.370 0.338 0.337
63 0.342 0.257 0.241
80 0.309 0.194 0.170
100 0.278 0.155 0.132
125 0.237 0,119 0.105
160 0.187 0.092 0.082
200 0.153 0.071 0.069
250 0.116 0.055 0.059
315 0.096 0.044 0,050
400 0.078 0.035 0.040
500 0.070 0.029 0.032

MpnmeuvaHune 2— YacroTHble 3aBMCUMOCTY A1 OTAE/bHbIX YacTel Pyku NokasbIBaloT, YTO BUOPALMOHHAS
MOLLIHOCTb Ha HU3KMX yacToTax (MeHee 25 ) MOXeT adhhekTUBHO nepefaBaTbCs W NOroWaTbCa B KaKAON U3 HUX.
M03TOMY HM3KOYACTOTHbIV MHCTPYMEHT MOXET BbI3blBaTb 60/bLUMIT ANCKOMOPT, YTO NOATBEPXAAETCA Kak abopaTop-
HbIMX MCCNEA0BaHUAMM, Tak U 3MEPEHNSMM Ha MecTax ero nMpUMeHeHus. YacToTHas 3aBUCKMOCTb A1A afoHu, 3ans-
CTbA 1 NpegMieybst NokasbiBaeT HaM4MEe pe3oHaHca B 3TON YacTy pykv B HanpaenieHn (B paiioHe yactoTbl 31.5 ).
KOTOpBbIi 3aBUCUT NMPENMYLLLECTBEHHO OT XeCTKOCTU U1 3(hheKTUBHOI Macchl 3TOi YacTh pyku. YacToTHas 3aBMCMMOCTb
[N5 NanbLEeB OTpaXaeT Ha/lnuMe Kak 0bLLero pesoHaHca A1 CUCTEMbl «KUCTb — PyKa», Tak W /TOKasIbHbIX PE30HAHCOB
nasnblieB (B paiioHe yacToTbl 250 My). Bonblias pasHuLa B NOMTyYeHHbIX KPYBbLIX NpeAnonaraeT, YTo NosyyeHne nospe-
XAEHUI 1 TpaBM pasHbIMU YaCTAMM pyku ByaeT onpefensiTbCa YacTOTHbIM COCTaBOM BO3AelCTBYoLLEel Bubpaumm.

X — yacToTa. 'l Y — HOpMUpoBaHHas 4yacToTHasi 3aBUCHMOCTb:
* — Hanpas/neHve xJ] [ — HanpaBneHue y»; @ — Hanpas/ieHe O.
MpumeyaHune — OnopHas yactoTa 419 HopMuposaHmsa — 12.5 My,

PucyHok F.1 — CpaBHeHue yHKLUM YaCcTOTHO Koppekuun 13 [2)
C YaCTOTHbIMW 3aBUCUMOCTSIMU MOT/OLLLEHNS MOLLHOCTN CUCTEMOW «KUCTb — pyKa» B HanpaBfeHUsX ab, >, 1 C,
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10 100 1000

X

X— yacToTa, 'y, Y— HopMMpOBaHHas 4acToTHasH 3aBUCUMOCTb;
o — naiblbl; J1— NaAoHb, 3aNACTbe U NPeAnieybe; B — BEPXHAS YacTb PyKU

MpnumeuyaHune — B kayecTBe ONOPHOI YaCTOTbI A1 HOPMUPOBaHWS UCMOMIb30BaHa Ta. B KOTOPOI NornoLye-
HVe BUOPALMOHHOW MOLLHOCTU MakCUMasTbHO A1 flaHHOW YacTu pyKu.
PucyHok F.2 — CpaBHeHVe (hyHKLMM YacTOTHOW KoppeKummn 13 [2]

C YaCTOTHLIMW 3aBMCUMOCTSIMM MOM/IOLLEHNSI MOLLHOCTU Pa3HbIMU YaCTSIMN PYKU:
nasibLamu, CUCTEMOMN «/1afloHb — 3ansACTbe — MNPeansieUdbe», BEPXHEN YacTbio pyku
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Mpunoxenue G
(cnpaBoyHoe)

Mi3mMepeHna MexaHnyeckoro umnegaHca CUCTeMbl «KKMCTb — pyKa»

B cooTBeTCTBUM C onpeaeneHnsiMm OyHKUMIA GUOAMHAMMYECKOrO OTKMKA /151 MX NOyUYeHUs HEOBX0AMMO U3me-
PSATb AMHAMUYECKYH cuy 1 BUGpaumnio. OBbIYHO 4718 3TUX Leneil UCNob3yloT cneynasibHyl0 PyKOSATKY C YCTaHOB/IEH-
HbIMW Ha Heli JaTumkaMmn cumbl U akcenepoMeTpaMu. CKOpoCTb BUGpaLMM, HEOGXOAMMYIO /1 pacyeTa MeXaHW4ecKoro
nuMnegaHca, NonyyarT U3 CUrHasIa yCKOpeHus. [pyroii BO3MOXHOCTBIO SIB/ISETCA pacyeT MexaHU4YecKoro nMrnegaHca no
NoJslyYeHHbIM 3HAYEHUAM 3(PPEKTMBHOM Macchbl B COOTBETCTBUM € chopmysioii (3) (cM. npumMeyaHue 2 kK 2.1), 4To No3Bo-
NAET UCKNKUNUTL NpoLieaypy UHTErPUPOBaHNS CUrHana yCKOpeHus:.

Mockonbky Ha pe3ynbTaTbl U3MEPEHW AMHAMUYECKUX CU BAMSIET Macca 6onblueli YacTn pykosiTkv, Heo6Xxoaymo
UCKMIOUNTb Ty YacTb MMNeaaHca unm adhheKTUBHON Macchl, KOTopasi 06yC/oB/IEHA CaMOi PyKOSITKOI. [i1si 3TOro npoBo-
[OAT U3MEPEHUsT yKaszaHHbIX YacTOTHbLIX XapaKTepUCTUK, Korda pykosiTKy He 06xBaTbiBaeT pyka orneparopa.

MpumeuvaHne 1— DddekTnBHAA Macca PYKOATKM Takke SBMSETCA KOMMNIEKCHON (yHKUmMeli yacToTbl. Pas-
HOCTb (pa3 B CUTHa/IaX CU/Ibl N YCKOPEHWS MOXET NPUBECTU K BO/bLIOMY 3HAUYEHUIO (hasbl MexaHnyecKoro uMmnejaHca Ha
yactoTax Hmwxe 40 . Ha 6onee BbICOKMX YacTOTax MOrPeLUHOCTb M3MEPEHUs UMMefaHca CUCTEMbI «KUCTb — pyKa»
MOXeT 6bITb CBSi3aHa C TeM, YTO achheKTBHAsA Macca KUCTW 06bIYHO Masia Mo CPaBHEHWIO C Maccoii pykosiTku. MorpeLu-
HOCTb MOXHO YMEHbLUUTb, €C/IN BbINO/IHUTL KOPPEKLMIO NOYYEeHHbIX YACTOTHbIX XapakTepucTuk A5 BCe CUCTeMbl,
BK/TIOYAIOLLIEN PYKOATKY U PyKy onepaTopa, B 4acTOTHOI 061acTu.

HacToaTenbHO pekoMeHAyeTCs Npu UCMbITAHUSX UCMO/Mb30BaTb HE MEHEE TPEX MasIEHbKUX MEeTa/lIN4YeCcKUX rpy-
30B pasHoli macchkl [Hanpumep, (5°1) r, (15+2) r n (305) r) gns KaIMOGPOBKM M NOATBEPXKAEHUSI XapakTePUCTUK U3Mepu-
TeNbHON cucTeMbl. Kaxaplid rpy3 XeCcTko NPUKPENSIOT K PyKOATKe, Moc/e Yero N3MeHeHue curHana Bo BCEM uanasoHe
4acToT M3MepeHUli He AO/MKHO nNpeBbIwaTth 5 % ana amnanTyabl n £10* ans dassbl.

UTo6bl 06ecneyunTb HafeXHOCTb KPENIEHNA TPY30B, MX KOHTaKTHblE MOBEPXHOCTY AO/MKHbI UMETb 3aKpyrieHus
nog hopmy pyKoATKU. MPy3bl MOXHO yCTaHaB/MBATb C NOMOLLbIO OHOW WM HECKOSIBKUX PE3MHOBbLIX IEHT. Maccy NeHTbl
HeobXxo4MMO paccMmaTpmnBaTh Kak 4acTb 06LLell Macchl rpysa.

Mpy M3MepeHnAX MexaHN4eckoro nmnegaHca nm ageKTBHON Macchl KOHTPONMPYIOT NpUaaraemyto K pyKosTke
cuny. VamepeHus cunbl BbINOMHAKOT C UCNOMb30BaHNEM pekoMeHAdauwmii [8]. B yacTHocTW, cuna obxeata npeacrasnset
c060I1 KBa3MCTaTUYECKYH0 COCTaB/ISIOLLYIO CU/Ibl, MpUIaraeMyto nasablamu pyku, U oHa MOXeT 6blTb U3MepeHa C MoMo-
b0 TEX Xe AATYMKOB CW/lbl, YCTAHOB/EHHbIX Ha pykoaTke. Cuna nogaynm — 3TO TOXe KBasucrtaTuyeckas cuna, aen-
CTBYIOLLIASt CO CTOPOHbI 1afoHN. OHa MOXET 6bITb M3MepeHa C NOMOLLbI0 OTAEMbHOIO JaTunka, YCTaHOB/IEHHOIO Ha py-
KOSATKE. WK NOCPeACTBOM CUOBOI NAaTopmMbl, Ha KOTOPYIO BCTAET YYACTHUK UCTbITaHWIA.

MpumMmedaHune 2— OB6bIYHO KACTb U PYKY NPEACTABASIOT KaK CUCTEMY, B KOTOPOI ABMXEHWS B TPEX B3anUM-
HO MEPNEHANKYNSAPHLIX HANPaBNEHNsIX HE3ABUCUMbI. B AeACTBUTENBHOCTY, NOHON HE3ABMCUMOCTU B 3TUX [ABUKEHUSX
HET. M3MepeHus NepekpecTHbIX COCTAB/SIOLMX YACTOTHBIX XapakTePUCTVK TPEBYIOT UCMOb30BaHNS MHOTOKOOPAMHAT-
HbIX N3MEPUTESIbHBIX CUCTEM.
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