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Ilposedeno awnaniz 6UpoOHUYO20 mMpasmamusmy ma Npo@ECcitiHux 3axX60pIO8aHb Yy HAGMO2a306ill 2any3i.
Pozensanymo epeonomiunuii acnexm 63aemMo0ii TOOUHU 3 eLeMEHMAMU MEXHIKU Y CUCMeMi «IH0OUHA-MAUUHAY 3
Memolo 3anodieanHs mpagmamusmy ma npogecitinum 3axeopiosantsm y Hagpmoeasosii eanysi. Poszpobaeno npo-
epamy 0Jis1 0OHUCTIeHHsT ONMUMANbHUX napamempie pobouoeo micys ma ingopmayitinozo noas. Ilobyoosano diae-
Pamy 3aneAHCHOCMI KIIbKOCME KAHAI6 36 513Ky Ma PO3MIpie IHOUKamopie.

KirouoBi crioBa: BUpoOHWYHMI TpaBMaTH3M, IpOQeciiiHi 3aXBOPIOBAHHSI, CHUCTEMa «JTIOANHA-MAIlNHAY, HadTo-
ra3oBa raiyss, Jiarpama.

IIposeden ananuz npou3eo0CmMEeHHO20 MpasmMamusma 1 nPo@eccUoHaIbHbix 3a001e6aHull 8 Heme2azo8ou
ompacau. Paccmompen 3p2onomMuuHblil acnekm 3aumoO0eticmeus 4eioeeka ¢ d1eMeHMAMU MexXHUKU 6 cucmeme
«HENOBEK-MAUUHAY C YETbl0 NPeOYNPedCOeHUs. MPABMAmMuU3Ma U NPodecCcUoHanibblx 3a001e8anull 6 Hegpmezaso-
6ot ompacau. Paspabomana npoepamma 0ns ebluuUcCIeHUss ONMUMATLHBIX NAPAMEMPOS8 paboye2o Mecma u UHQGop-

MAYUOHHO20 NOJIA. HocmpoeHa OuazpaMMd 3A6UCUMOCMIU KOSIUYEeCmEa KAHAloe CEA3U U paA3mepos quuKamopoe.
Kunrouesnlie crosa: HpOPI3BOZ[CTBeHHLII>i TpaBMaTU3M, HpO(l)ECCI/IOHaJ'H)HBIe 3a6OJ'IeBaHI/IH, CcucreMa «4cCJIOBCK-

MalHa», HedTerasoBas OTpaciib, AUarpaMma.

The analysis of occupational injuries and illnesses in the petroleum industry is examined. The possibility of
application of the «people-machiney system for prevention of occupational injuries and professional diseases in oil
and gas area is examined. The program for calculation the optimal parameters of the work place and the informa-
tion fields is elaborated. The diagram of dependence quantity channels connection and information field is given.

Keywords: occupational injury, professional diseases, «people-machine» system, oil and gas field, diagram.

Ilocmanoexa npooaemu. He3paxkaroun Ha BCi
npodilakTHYHI 3aX0/IM, PiBEHb BUPOOHHUYOTO Tpa-
BMaTH3My B Hallliii KpaiHi cTaOLIbHO 3aJIMIIAETHCS
B KiJIbKa pa3iB BHIMM, HK B eKOHOMIYHO PO3BH-
HeHHxX KpaiHax. I[llopoky Ha BHPOOHHUIITBI BHUSIB-
JSOTBCS. TIPOQECiiiHi 3aXBOPIOBAHHS B CEPEAHBO-
My y 6—6,5 THC. MpalliBHUKIB, TPABMYETbCS OJTU3b-
ko 20-25 tHc, 3 ssKkuX Maibke 1-1,5 THc. 13 cMepTe-
npHUM HachinmkoMm (puc. 1). HaiiBummii piBeHb
pHU3UKY 3aruberni Ta TpaBMyBaHHS JIFOJICH Ha BHPO-
OHUIITBI Y BYTUTBHIN ramysi, e 32 onepaTuBHUMHU
nanumu y 2005 pori Maibke 7,8 THC. MpalliBHUKIB
TpaBMOBaHoO, a 157 3arunyno [1, 2].

24 ygepsust 2011 poky Komeris MinictepcTBa
SHEepreTUKU Ta BYTUTBHOI MPOMHCIOBOCTI Y KpaiHu
posrisiHyna nuTtaHHA «lIpo craH mpoOMHCIOBOI
Oe3IeKkn Ta OXOPOHHU TIpalll Ha MiAPUEMCTBAX Ma-
JMBHO-EHEPTeTHYHOT'0 KOMILIEKCY, 3a0e3reueHHs
0e31eYHOr0 BUKOPUCTAHHS EIIEKTPOCHEprii Ta ra3y
y moOyTi». 3rifHO 3 NOJAaHUMHU JaHUMH 33 5 Mics-
uiB 2011 poky na mimnpuemcrsax I1EK (3a BuHsT-
KOM BYTUTBHOT MMPOMHCIOBOCTI) cTanock 70 Hemra-
CHHUX BHITAJIKIB 3 Ipal[iBHUKAMH Ha BUPOOHUIITBI, 3
HUX 5 - 31 CMEPTENbHUMH HACHIIKAMH; 3aTraJIOM I10
Ha(TOra30BOMV KoMILIeKci - 31.

l'onoBHUMY YMHHUKAMH HEIIACHUX BHIAJKIB
Ha BUpOOHUIITBI € [3]:

— HEBHKOHAHHS TMPaIliBHUKAMH BHUMOT 3 0XO-
POHU IIpalli Ta BJIACHUX CIYKOOBUX OOOB'SA3KIB,
MOPYIIEHHS TEXHOJIOTTYHOT TUCIIMILIIHY;

— Ha ChOTOJIHI JIFOTh 3aCTapiii THUIIOBI Iepe-
JKK poOIT 31 MIKUTMBHMHU 1 BaXXKUMH Ta 0C00-
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JUBO BaXKUMH YMOBAaMH Ipalli, ¢ HE BPAXOBAHO
HEeraTHBHI YMHHHKH, NIPUCYTHI HA Cy4acHOMY BU-
POOHUIITBI;

— Ha CTaH 3JI0pOB'S MpaIliBHUKIB BKpail Hera-
TUBHO BIuMBae BiacyTHicTh y IIEK edexrnsHOi
MEMLIMHH npami. Ha ceoromni monan sk Ha 400
IiIIpueMcTBax ranysi Gpynkuionye 15 mexyactun
1 276 mennyHkriB. Ha mimnpuemcrBax enekTpo-
CHEPreTUKH Ta HA(TOra30BOro KOMIUIGKCY Ha OJ-
HOrO MeJIpauiBHUKa Npunagae Maibke 600 mpa-
[IBHUKIB, TOX HaJaHHs HaJEXHOI MEAWYHOI JO-
MOMOT'H Ta 3a0e3Me4eHHs IKICHOTO 00CITyroByBaH-
HSl € HEMOKJIHBHM;

— HEHAJIOKHUH TEXHIYHUHA CTaH BUPOOHUYOTO
obnajHaHHs Ta ycraTkyBaHHs mignpuemctB [TEK
€ JDKEepeNoM IMOTEHIIIHOT HeOe3MeKH JIsl Tpalfio-
I0YMX 1 HACEJTICHHSI.

Ananiz ocmannix 0ocnioxycens i nyoaikayiil.
[MpodinakTrika BUPOOHHUOTO TpaBMATH3My Ta
npoeciiHuX 3aXBOPIOBaHb € BAKIMBUM (hakTo-
POM Ha NiMIPUEMCTBAX yCix raiyseid. Cboroami Mu
3BEpPTAEMO YBary Ha NPUYMHH, HACTIIKK 1 METOAH
3aro0iraHHsl BUPOOHMYOTO TPaBMAaTU3MY Ta Mpod-
3aXBOPIOBaHb y Ha()TOra3oBil ramysi.

AHaui3 A0CHiKEHb, 10 MPOBOAMIUCS (HaxiB-
IsAMH Yy pisHuX Kpainax (Susan M. Moore, Janet
Torma-Krajewski, Lisa J. Steiner, R. Burgess-
Limerick, bpoyn C.I., FO.I'.®okin, [lymkor b.A.,
Kopones A.B., Ilanos I'.E. Ta iH.), 3acBiguuB, 1110
JUIsl BUPINICHHS I11i€] poOJIeMH IUPOKO 3aCTOCO-
BYIOTbCSI CPIOHOMIYHI TMIiAXOAU, 3aBASKH SKAM
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Pucynoxk 1 — Ctan Bupo6Hu4oro rpapmatusmy 3a I ksapraa 2011 poky no Ykpaini

PO3POOISIOTECS PIllICHHS, MPO 3HWKEHHS HaBaH-
Ta)XeHb Ha OMOPHO-PYXOBUH amapar MpaiiBHUKIB,
YCYHEHHS BIUIMBY Ha HHX (akTOpiB PH3HUKY, IO
JacTh 3MOry  IIJBHIIUTH iX HPOAYKTUBHICThH
[4,5,6]. HasiBHICTH IpOrpaMHOTO TPOIYKTY JJ03BO-
JUTHh aBTOMATH3YBaTH, allTOPUTMI3yBaTH €prOHO-
MIYHI pO3pPaXyHKH IS IIPOKOT'0 iX BUKOPUCTAHHSI.

06’cxkm docniorncennns ma mema. OO’ €KTOM
JOCITIDKCHHS. € EPrOHOMIYHUN acCHeKT B3aeMOJil
JIIOJIMHY 3 €IEMEHTAMHU TEXHIKH Y CUCTEMI «THOIH-
Ha-MallliHa», & METOK JOCIIDKEHHS — Po3po0-
JICHHS TPOTPaMHOTo 3a0e3nedeHHs sl 004rCIeH-
HSl TIapaMeTpiB poOOYOro MicCIs Ui 3amo0iraHHs
TpaBMaTH3My Ta IIPOQECiiHUX 3aXBOPIOBaHb y Ha-
¢dTorasoBiii ramysi.

Buceimnenns ocnosnozo mamepiany. Auai-
3VIOUM JIISUTBHICTH MIANPHUEMCTB  HadTOra3oBoi
MPOMHCIIOBOCTI, CITiJI 3ayBaXKUTH, IO HA KOKHOMY
3 eramiB BHUAOOYBaHHS MOTPIOHO JOTPUMYBATHUChH
CTpOrHX mpaBui i iHcTpykuid. KoxHa mommika -
Lie MOPYIICHHST BAUPOOHUYOro NpoLecy, pyiiHyBaH-
Hsl O0NIa/IHAHHSA, BUKMJ TMPOAYKLIi B HABKOJIHILIHE
cepenoBhile i 4acto (araibHUE HACTIOK JUIst
MpAaIiBHUKIB, a IHOJI 1 ISl HACEICHHS 3arajioM.

Besneka mpaili B OCHOBHOMY 3aJIKHTh Bij
JIOCKOHAJIOCTI TEXHOJIOTI BHIO00YBaHHS HAPTH i
PIBHS TEXHIYHOro 3a0e3neycHHs HaTOra3oBHJIO-
OyBHOro mignpueMcTBa. HaiOinpmn Oe3meyHUMU
BBKAIOTHCS HETEPEPBHI 3aKPUTI MEXaHi3oBaHi i
aBTOMATH30BaHI TCXHONOIIYHI IpoLeCH BHAOOY-
BaHHS, 300py i MEpBUHHOI OOPOOKHU MPOAYKIIiT Ha-
¢dToBoi cBepaoBuHU. HopmaTHBH 3 TexHIKH 0e€3-
meKu s HaTomo0yBHOrO 00IaIHAHHS YITKO BHU-
3HA4YaloTh HOr0 TpPU3HAYCHHS, YMOBH BHKOpHC-
TaHHs, poOOYl MapaMeTpw, TepMiH eKcIuTyarallii,
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MDKPEMOHTHI I€PiOaM, BUMOTM [0 MEXaHi4HOI
MIIHOCT], TEPMIYHOCTI, HaIliiHOCTI, OrOPOKCHHS
HeOe3NneuyHuX 30H, CTIHKOCTI A0 arpecMBHUX 1 ab-
PasMBHHX IiHf, a TAaKOXX HOPMH JIOIyCTHMHUX TEM-
TnepaTyp HarpiBaHHs 1 OXOJIOKEHHS, PIBEHb LIy-
My, aMILTITyly BiOparlii.

[ToBHa YM yacTkOBa aBTOMATH3allisi BHPOOHHU-
4Oro mpoiecy 3MEHINYe piBeHb HEOE3NEKH JUIs
MpaIiBHUKIB. AJKE B TaKOMYy BHIAJKy JIIOJUHA
TUTBKH KOHTPOJIIOE TMPOIIEC, aHaTi3yloud JaHi 3a-
co0iB mepeaaBanHs iHQpOpMAIIii.

PosrisiHeMo  cucTeMy  «JTIOIMHA-MAIIAHAY.
Hnst HaniiiHoro (yHKIIOHYBAHHS 1€l CHUCTEMH,
He0O0XiIHO, 100 BCs 1H¢>opMau1$[ nepeaBanach y
q)ole HAUOUIBII 3pYYHIN IUIA COPUNHSTTA, 3a-
nam’AITOBYBaHHS Ta ONPAIFOBAHHS, TIPHIIAJN Kepy-
BaHHS MalOTh OyTH 3pYYHUMH Ui 371HCHEHHS
BIJIMIOBIIHUX PYyXiB, PO3MIIIEHUMH y TPaBUIBHIH
MOCIITIOBHOCTI. ABapiiiHi OpraHu yIpaBIIiHHS CITiJ
pO3TAIIOBYBATH B MEXax 30HU JOCSDKHOCTI MO-
TOPHOTO TOJISA, 00 YHEMOXKJIMBUTH X MHUMOBIITb-
HE YBIMKHCHHsI, HEOOXiIHO IMependavnuTH Cremia-
JBHI OJIOKYBaHHS 1 BUMHKAYI.

3 TOYKM 30py €proHOMIKH, ONTHMAaIbHE PO-
Ooue Miciie 3a0e3neyye BUKOHAHHS TPYJIOBUX OIle-
pauiil B MeXax MOTOPHOrO IOJs - MPOCTOPY, B
AKOMY TPALiBHUK 3[IACHIOE Aii, HeoOXimHi s

VIpaBIiHHS YCTATKyBaHHAM. BaKnuBuil exeMeHT
poboyoro Micis - 3aco0u BimoOpakeHHsS iH(Op-
Maitii (3BI), To6TO Tabs0, rOMMHHUK, TUCILICT, MO-
HiTopH Toio. Jlo iX po3TallyBaHHS TaKOX BHUCY-
BaIOThCS KOHKPETHI BUMOTH [7]:

1) sixiio 3BI, 1110 BUMararoTh TOYHOI'O 1 HIBU-
KOTO 3YHTYBAaHHS TIIOKa3iB, BHUKOPUCTOBYIOTHCS
Iy’)K€ 4acTo, iX pO3TalIOBYIOTH IO BEPTHUKAII Mij
KyToM *+15° Binm miHIi moryisay i Mo TOpU30OHTaNI
i KyToMm +15°;

(<)
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2) sxmo 3Bl BMMararoTh MEHII IIBHIKOTO i
TOYHOTO 3YUTYBaHHS MOKA3iB 1 BAKOPUCTOBYIOTHCS
94acTo, JONYCTHMO pO3TAIIyBaTH iX i KyTOM
+30° (y=60°.). Lle 30Ha, B Mekax SKOI omepaTop
0aunTh NpUIIAIK, HE TIOBEPTAIOYH TOJIOBH, 1 Ha3M-
BAETBCs BOHA LIEHTPAIBHOIO 30HOKO 30DY;

3) sxuwo 3Bl BUKOPHCTOBYIOTHCS PifKO, PO3-
MIIIYIOTh i KyToM +60°.

Cepen BizyanpHux 3Bl  mmpoko mommpeni
CTPITKOBI iHAMKATOPH, SIKi Y HA)TOra30BOMY KOM-
IJICKC] CKJIaJaloTh OLIBINICTh 3aCO0IB MepeiaBaH-
Hs iH(popMalii (MAaHOMETPH, TaXOMETPH, Ta30aHa-
Ji3aTOPH, BOJILTMETPH, AMIIEPMETPHU TOLLIO).

OnTuMalbHi PO3MIpH INKaIM iHIMKATOpa 3a-
JeXaTh B BiICTaHi 10 crioctepirada. Tak, Kpyrii
THIMKATOPH, SKUMHU OOJNaHAHHUK CTEHJ 13 KOHTPO-
JTLHO-BUMIPIOBAIbHUMHU TIPWJIQJIaMH, MO 3HAaXO-
TUThCS Ha Bigiaiai 6 M Big OypuiIbHHMKA, TTOBHHHI
MaTHu zuaMerpH mkan Big 250 mo 500 mMM; ImKagu
NPUJIA/B, WO PO3MILIEHI HA TYIbTI KEPyBaHHS
OypiHHS, MOBUHHI MaTH TakKi JliaMeTpH:

— IS TpWIajiB, II0 HECYTh HAWOUIBII BaXk-
nuBy iH(opMmartito — 120-130 mm;

— MeHII BaxuBy — 70-80 Mum;

— pemta — 50 MM.

HaBezeHi 3arajibHi BUMOTH €PrOHOMIKH, IO
BUCYBAIOTHCS JI0 OpraHiauii po6o4oro mpocropy,
MOXYTb OYTH KOHKPETM30BaHI i IOMOBHEHI, SKIIO
1BOro Bumarae coepa mismpHocti. Hanpuknan, na
ChOTOJIHI BEIUKOTO 3HAYCHHS HaGme eprOHOMIUHI
MpaBuja BUKOPHUCTAHHS KOMIT FOTEpA.

[MoMunku Tpu KOHCTPYIOBaHHI poOOYOro Mi-
CIISl 4aCTO MPHU3BOAATH 10 HEOC3MEUHUX HACIIIKIB.
IkigmuBi U 370pOB’Sl 103M, HaaMipHE Harmpy-
KEHHSl TiNa, CKYTICTh, HE3pYYHE pO3TallyBaHHS
OpraHiB yNpaBiHHSA YM 3aCO0IB BigOOpaXkeHHS
iHpopMaIlil — I1e HAC/IiIKA HEBUKOHAHHS BUMOT
EprOHOMIKH, SKUMH HE MO)KHa HexTyBaTH. KoxeH
3 IIUX YMHHUKIB (YU, THM OiNIbIle, X MMOETHAHHS)
MOXYTh MPH3BECTH J0 3aXBOPIOBAaHb, NMCUXIYHHUX
CTpeciB, IOMUJIOK B TOBEMIHII JIFOJCH, 10 aBapik,
TICYBaHHS YCTAaTKYBaHHS, HEIIACHUX BHIAJIKIB.

OOuwncieHHs1 mapaMeTpiB poOoYOro Micls €
Yi HE HaWBaXJIMBIIIMM €IEMEHTOM 3a0e3redeHHs
ONTHUMAaJIBHUX YMOB Tpari. TyT moTpiOHO Bpaxy-
BaTH KOHKDPETHI aHTPOIIOMETPUYHI apamMeTpu ado
BUKOPUCTAaTH CTATUCTHYHI AaHi. Pyquuit mpouec
OOUUCIIeHHS € CKJaJHUM, 3aliMae OaraTo 4acy i,
3BHYAHHO, TYT NPUYUHOI TIOMIIIKH MOXeE 6yTI/I
mocekuil GakTop. Halikpamum BUpIIIEHHSIM i€l
npoOieMu € aBTOMAaTH4HE OOYHMCIICHHS IUX Iapa-
merpis. [Iporpama npomoHye TuIbKA BBECTH Napa-
METPH KOHKDETHOI 0COOH (IOBKHHY PYKH, BUCOTY
piBHS OY€H 1 BUCOTY PiBHS IUIEY€EN) Ta KYT CIIPUid-
HATTA. 3a 3aMOBUYBaHHSM B TpOrpami BKa3aHO
CEpeHbOKBAIPATHYHE BIIXUJICHHS BHUCOTH PIBHS
PO3MIIIICHHS TIeUei Ta pyKH poOiTHHUKA 1 Koedi-
LIEHT BIIXWJICHHS, MPOTE 3a MOTpedM iX MOXKHA
3MIHIOBATH.

Sk pesynbTar, mporpamMa BHJIA€ ONTHMAIBHI
napaMmeTp podouoro Micis:

— PO3MIp ONTUMAILHOI 30HH;

— PO3MIp 30HM yIIPABIiHH] (30HI/I KOHTPOIIO);

— BEPXHIO 1 HIHKHIO MEKi ONTHMaJIbHOI 30HU;

— HIKHIO MEXKY 30HH YIIPaBIiHHS,

— JIOMYCTHMI TTOXHUOKHU.

08 )
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JAns HaouHoro BinoGpaxeHHA pe3ynLTaTiB
nporpama CTBOPIOE Jiarpamy, Ha sKii II03HaYEHO
ONTHMAJIbHI MapamMeTpu OCOOM, ISl AKOi IPOBO-
JATHCST 00UnCIIeHHs. Takoxk TyT UTIOCTPOBAaHO, K
MPaBWJIBHO BU3HAYATH HEOOXITHI JJis OOYMCIICHb
3HaueHHs (puc. 2).

OTxe, MM Ma€EMO MapaMeTpu poOOYOro MicIisl.
Tenep ciig 00YMCIUTH apaMeTpy iHGopMaIliiiHo-
To moisi. 3aJIeKHO BiJl PO3MIpIB KaHAIIB 3B’s3KY,
3MIHIOETBCS KINBKICTh KaHAIIB, 3a SKHMH MOXE
CIIOCTEpiraTH ornepartop.

Jinst BU3HAUCHHS ONTHMAJBHUX MapaMeTpiB
iH(pOpMAIIITHOTrO OIS TporpamMa MpPONOHYE BBEC-
TH TaKl z[aHi

— PO3MipH IHAMKATOPIB;

— BIICTaHb MK IH/IMKATOpaMH;

— YacTOTy crhayiaxiB iHIUKATOpa OIMMAIOYUM
CBITJIOM, sIKE 3’SIBISETbCS y BUMAJAKY BHUXOAY Ka-
HaIy 3 JIaJLy;

— BiICTaHb BiJl OriepaTopa 10 Tabo;

— KyTOBHH poO3Mip IHIUKAaIlii, B SKH IOBH-
HEH TMOTPAIUISTH ONEPaTUBHUN 00CAT 30pOBOTO
CHPUUHATTS, 10 HE MEePEBUIIYE §;

—Yac OIL[IHKYM CHajiaXy iHIuKaTopa.

OTpuMaBIIM HEOOXIiIHI JaHi, mporpama roBe-
pTae onTUMallbHi 3HAYEHHS ONEPaTUBHOTO 00CsTY
30pOBOT0 CIIPUIHATTS, 110 BiJINIOBiIa€ HAlKpaIIuM
yMOBaM pPOOOTH OIlepaTopa, 3arajbHOi KiTBKOCTI
KaHaJIB 3B’3Ky. Takok MM OTPUMYEMO Jiarpamy
3aJIeKHOCT1 KUTbKOCT1 KaHAIIB 3B’SI3Ky BiJl pO3MIpY
iHAMKaTOpiB (pHC. 3).

Bucnosexu. Takum 4rHOM po3poOIEHYy Tpo-
rpaMy MOYKHA BBOJMTH B €KCILUIyaTallil0 Ha IIij-
MPHUEMCTBAX, JIc CTBOPIOIOThCS HOBi Mpuiaiu, 00-
JIAJIHAHHSA JJ11 POOOYMX MiCIlb, IH(pOpPMAILIiiHI OIS
JUls. KOHTPOJIIO BUPOOHKITBA. BoHa 3HauHO cripo-
uIy€ i NIPUIIBHUALIYE MPOLEC OOYUCIECHHS ONTHMA-
JTBHHUX TapaMeTpiB JJisi HOBOCTBOPIOBAHOTO MpH-
Ny, A03BOJISIE BUKOPUCTOBYBATH SIK CTATHCTHYHI
JaHl, TaK 1 IIOMHO BU3HAYCHI TapaMeTPH.

TakoX CTBOpEHHH NPOrpaMHUM MPOIYKT MO-
JKHa BUKOPHUCTATH 3 HABYAJIbHOK MeToro. IIpu Ho-
IO BUKOPUCTAHHI 3HAYHO JIETIIUM 1 3p03yMLTIIINM
CTa€ Mpouec OGUMCIEHHS, CTAa€ HENOTPIOHMM BH-
BeIeHHS (OPMYJI, BIIKUIA€EThCS MOXKJIMBICTH TIO-
MUJIOK MPH O0YHCIIECHHI.
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Hayka — BHpPOGHHLITBY

EE Bu3HAaYEHHA CNTUMANEHOID pOEMiLI.LEHH!'I 30H CTaHKa

Metio

AxTponomeTpuuHi gaHi

KyT oBsopy (HopmosaHmi):

PoBoyi soHn cTaHka

Burnaa sGory

a= 30 - O 4
BucoTa pisHA oueii:
hou.= 1562 com. Shou)= 1498 cm.

BucoTa pisHA nneyei:

hnn.= 13626 cm. Shnn)= 2628 om
TpExiHa pyiu:

lp.= 74833 cm. Silp)= 1471 cm. h
BpaxyBami Nomisia k= 165

Mokasam giarpamy

hant

n

mul

160

140

120

100

a0

&0

40

20

10 20 a0 40 50

Binctake o ofinanxanka, oM.

&0

Burnaa cnepeny:

OnmamanesHi pozmipw:
Bigctate no ofinagHatHa

L= 45 oM.

Mokasam

PosMip 30HW KOHTRONID:

hont.= 24115 cm
Huera Mexa soHu KoHTponio:

hl= 168.05 cm 15980 — 17630 cm.
BepxiA MEXa 30HM KOHTDOMH:

h2= 1433 cm 13569 — 15219 cm.
Posmip s0HW yNpaBniHHe:

hpod. = 60,453 cm. 53,128 — 675600 cM.
HvkHA MEa 30HW YMPEBNIHHA:

hy = 76800 cm 72096 — 78814 cm.

Pucynok 2 — BusHaueHHsI ONTUMAJILHOTO PO3MillleHHS 30H 00/ 1aTHAHHSA

ol BusHaueHHA ONTUMANEHOMD POIMILLEHHS 30H CTaHKA

| o= =

Menio

LHTpONOMETDUMUHI AAHI

Paofioui 50HM CTaHKE

-

Kyt 0Bsopy {HopmosaHmit): o5l BU3HaUeHHA KiNbkOCTi KaHANIE 3B'A3KY = LE
a= 30 ~ 0
BucoTa pista ouei MapameTpy Takna NapameTpy iHpakaTopa Pesynetam

Seel 156 o S KyToBuit posmip iHmwkaL
BucoTa pisHa nneusii: 10 0

hnn.= 1373 oM. 5Sho

BincTart oo Tabna:
DosxiHa pyku 60 oM.
lp.= 754 cm. Sl Yac Ha pearyeaHHA:

5 cex
Bpaxysam noxnbicn k3

Posmip

25

BiacTaHt mix iHaMKaTopami:
10

CM™.

CM™.

YacToTa cnanaxis:

Yac oujHin crianaxy:

65

Mo

MiriAni posMipK NRoWKHA
10,4386 cm.

KinbicTs iHpakaTopis:
8

KinskicTs KaHanie 38'Asky:
176

3Beper™ pesynsTam

0.28 cei.
K 1
i 1
160
I 1™
© o140 \
c
T
e 120
K
a 100
H
a [
n 80
i —
B BD E
3 — 62 cm.
5 4 _".l
3 1 L
"} 20 BT cm
40
2471 ©M.
2 b 1 2 3 4 5 6 7 8 9 1 (B
[ L
Fozmip iHOMKETOPIE + BIGCTEHE MIX HUMK, CM. 33 oM.

o
BincTanb po 0ONEONGHHA, CM.

Pucynoxk 3 — BuzHaueHHs KiIbKOCTi KaHAJIIB 3B’ A3KY
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Hayka — BHpPOGHHLITBY

5 Susan M. Moore. Practical Demonstrations 7 Kpusenko ['.M. be3neka ®KUTTeAIsIIBHOCTI:
of Ergonomic Principles / Susan M. Moore, Janet HaB4. moci6. / ["M. Kpusenko, SI.M. Cemuyk,
Torma-Krajewski, Lisa J. Steiner. — Pittsburgh: JI.fI. CaBuyk, 1.0. KamaeBa. — IBano-®OpaHKiBCHK:
PA, 2011.-66 c. IOHTVYHI, 2011. - 461 c.

6 Hyraes P.fl. Opronomuka npu OypeHUH H
pemonTe ckBaxkut / P.S1. Hyraes, B.A. ®enopos. —

M.: Henpa, 1988. — 124 c. Cmamms naoitiuina 00 pedaxkyiinoi koneeii
17.10.11
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