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BCTVII

Ky30B TpaHcmopTHOoro 3aco0y 1€ KOpPCTKAa CHCTEMa, W0 CIYXHUTh IS
PO3MIIIIEHHS arperarTiB, MacakXupiB, BAaHTAXXY Ta 3aXHCTY iX BiJ 30BHIIIHIX BILIMBIB,
GYHKIEIO SKOT € COPUMHATTA, Nepeaadya Ta PO3MOAUT CHII, TaKuX K JIedopmartis,
BiOpallis, 1110 BUHUKAIOT 111 YaC PyXy aBTOMOOLIS.

KomnonyBanus, (popma, KOHCTPYKIlisSi Ta TEXHOJIOTiA BUPOOHHIITBA Ky30Ba
Jy’K€ BIUIMBAIOTh HA TEXHIYHY XapaKTEPUCTHUKY aBTOMOOLUISI, HA TATOBO-IIBHJIKICHI
SAKOCT1 Ta MaJIMBHY €KOHOMIYHICTb, OE€3MEKy pyXy Ta TEPMIH CIIyKOH aBTOMOOLIS.
JKopcTKicTh 1 MILHICTh Ky30Ba 30UIBIIYIOTh TEPMIH CIY>K0M aBTOMOOUIS. Buxiz 3 namy
Ky30Ba NPAKTUYHO O3HA4Ya€ BUXIJ 3 Jiaay Bcboro aBromoOurs. I1lo6 BigHOBUTH
aBapliHUI Ky30B, OJHOTO CTEHJA 3 aKcecyapaMu HeAocTaTHhO. HeoOXimHuil Takox
cHeniajJbHUi BUMIPIOBAIBHUI 1HCTPYMEHT, 3 JOMOMOIOI0 SIKOTO MOYKHA BU3HAYUTU
BEJIMUMHY BIIXWJIEHHS T€OMETpIi Ky30Ba i KOHTPOJIOBATH MPOLEC HOTO BIAHOBICHHS.

['eomeTpist Ky30Ba — 11e KOMILJIEKC BCiX Moro opm 1 po3MipiB, po3podiieHa Ha
CTajil po3poOKK aBTOMOO1JIS 1 MpuiiMaroda B yBary He TUIBKU €CTeTUYHUN (PaKTop —
30BHIIIHIM BUTJIS aBTOMOOUIS — ajie ¥ HeMalloBaXXHUH (PakTop eKcIuryaTalliiHol
oesneku. KoHCTpykIlisi Ky30Ba TOBMHHA 3a0e3leuyBaTd HE TUIBKK MOro
JIOBTOBIUHICTh, ajJi¢ ¥ MPaBWIBHICTh PO3TAIIyBaHHS BHYTPIIIHIX arperaris, IM100
3a0e3nedyBartH ix Oe3neyHe i npaBuiibHE (DYHKIIIOHYBAHHS.

Axmo 1me KidbKa JECATWIIIT, Ha3aJl BIIHOBIEHHS TEOMETpii Ky30Ba
OPOBOAMIIOCS 32 JOMOMOIOI0 pPYJETKH, TO 3apa3 I Ha 3MIHYy MNPHUHILIO
BHCOKOTEXHOJIOT1YHE BCTAaTKyBaHHs. [Ipy BUKOHAHH1 Ky30BHOTO PEMOHTY aBTOMOO1J1b
BCTaHOBIIIOETHCS HA CTE€H/I, IPOBOJUTHCS TOUHUN BUMIP O BCIX KOHTPOJIBHUX TOUYKAX
Ky3oBa. Ilicis mpoBeaeHHS BUMIPIB 10 aBTOMOOUISI IPUEIHYIOTHCS TPUCTOCYBAHHS
JUIS BWINPABKH W 3OIACHIOETHCS BUMPABICHHS YIIKOMKEHUX JeTaliell Ky30Ba.
KoHTpons Haxg mnpoBeAeHHSM pOOIT TMOCTIHHO 3IHCHIOETHCS 3a JOTOMOTOIO
BUMIpIOBaJIbHUX TpwiafiB. Ilpu HEOOXiAHOCTI MpOLEC MOXKE KOPEryBaTHCH.
3anatoTbesa HOBI mapameTpu. s 3a0e3nedeHHs TOYHOCTI BHPIBHIOBAHHS IPOIIEC

KOHTPOJIOETHCS TTOCTIMHO. SIK TUTBKM KOHTPOJIBHI TOYKH 30ITal0ThCS 13 3aBOJICHKUMU



napaMeTpamH, TpOLEC BHUIIPABICHHS BBaXA€ThCs 3aBeplieHuM. [lo 3akiHUEeHHIO
poOOTH OOOB'SI3KOBO BHUKOHYIOTHCSI KOHTPOJIBHI MPOMIPU. SIKIIIO BOHM TOBHICTIO
30iryMcs 13 3aBOJICBKMMH YCTAHOBKAaMH, IPOIIEC BITHOBICHHS TE€OMETpIi Ky30Ba
MO>KHa BBAYKaTH 3aBEPLICHUM.

CydJacHi cTeHIH, SKI BUKOPUCTOBYIOTBHCS NIl BIJHOBJICHHSI T€OMETpIi Ky30Ba
aBTOMOO1JI, OCHAIIYIOTHCS Ty’K€ TOYHMMH BHMIpPIOBAIbHUMHU cuUcTeMaMu. Bci
KOOPJIMHATH KOHTPOJBHUX TOYOK 3UUTYIOTHCS KOMITIOTEPHOIO MPOrpamMoro i
BHUBOJIATHCSI HA MOHITOD.

ToyHICTh BIAHOBIEHHS Ky30Ba OCOOJIMBO Ba)JIMBA IMPH PEMOHTI Cy4YacHHX
IIBUJIKICHUX aBTOMOO1JIiB, TOMY III0 HEIOTPUMAaHHSI TapaMeTPiB CTaBUTh 1]l TUTAHHS
Oe3mneKy i34 Ha Hill ¥ CKJIaJHICTh MaHEBPYBAaHHSA HAa BHCOKIN HMIBUIAKOCTI. Y Takid
CUTyallli HaBiTh MiHIMajgbHa PO30KHICTH 13 3aBOJICBKUMHU MMapaMeTpaMu MOXKeE
3poOMTH MAalIMHY HenependayeHor B KepyBaHHI. [loTyxHuii aBTOMOOUIL 31
CKPUBJIEHHSIMUA F€OMETPIi HE MOXKE PUHECTU CBOEMY BJIACHUKOBI 33710BOJIEHHS. Kpim
TOr0, TMOPYLIEHHS TeOMETpii Ky30Ba MPUBOAUTH A0 MEPEAYaCHOTO 3HOLIYBAHHS
OaraThOX JeTajnei yepe3 HepiBHOMipHE HaBaHTAKEHHS, BUKIIMKaHE KPUBU3HOIO.

TakuMm YWHOM, HAMBaXJIMBIIIE TPU Ky30BHOM PEMOHTI — 3a0€3Me4uTH
aBTOMOOLTIO BIJIHOBJICHHS Ti€l reoMeTpii Ky3oBa, 10 Oyjia 3akjiajJieHa B HbBOMY
po3poOHuKamu. [Tog10HOT TOUHOCTI CyyacHE BUMIPIOBAJIbHE BCTATKYBAHHS J103BOJISIE
JIOMOITHCSA 3a PaxyHOK TOrO, LI0 KOOPAMHATH KOHTPOJBHUX TOYOK Yy MPOCTOpI
BU3HAYAIOTHCS HE TUILKU Ha MOYATKOBIM CTali, aje il mpoTIroM BCiX pooiT.

Merta poboTm — mpoaHanizyBaTH 3aCTOCYBaHHSI CyYaCHUX BHUMIPIOBAJIbHUX
TEXHOJIOT1 B aBTOMOOUTBHIN Trasysi.

J1st mocsiITHEHHSI METH POOOTH HeOOX1THO BUKOHATH HACTYIHI 3aBaHHSI:

1. mocmigutn Ha creHai CELETE TounicTe 0a3yBaHHS Ky30BIB JICTKOBHX

aBTOMOO1JIIB;

2. MPOBECTH CTAaTUCTUYHI JOCHIDKEHHS Ta 3pOOUTH peKoMeHdalli 3

BUKOPWCTAHHS PE3YJIbTATIB y BUPOOHUIITBI Ta B HABYATILHOMY ITPOIIEC.



1 AHAJII3 CTAHY TUTAHHS [ OBTPYHTYBAHHS 3ABJAHD
JIOCJIIJDKEHHS

1.1 Amnami3 1 knacudikaiiisi CMCTeM KOHTPOJIIO TEOMETPii Ky30Ba

B nporieci pyxy aBTomM001J1s1, 0COOIMBO I10 IOTaHKUM J0pOTaM, TEOMETPis Ky30Ba
3a3Ha€ 3MiH. OcoOIMBO CUIIBHO 11e BUSBISAETHCS B pesynbrati A TIL.

KoHTposnbs reoMeTpii Ky30Ba BiIOYBA€ETHCS MO OA30BUM TOUYKaM, 3aKJIaJCHUX B
Horo KoHcTpykiii. BiH 37ilcCHIOETbCS Ha MIAWOMHUKAX a0o cramensx 3
BUKOPUCTaHHAM CIEL1aJIbHUX JIHIHOK-KaIIOPiB 0 po3po0iaeHnX KapTax BUMIpiB. s
HOPMAJIBHO1 €KCIUTyaTallii aBTOMOOLIS JyXK€ BaXIMBO 3a0€3MEYUTH TMPaBUIIbHE
pO3TalllyBaHHS TOYOK KPIIUICHHS IITAHT 33THBOTO0 MOCTA, MEPEIHbOI MIJBICKU 1 OCel
BEepXHiX BaxenmiB. CaMe 11 TOYKH 3a0€3Me€UyI0Th MPaBUIIbHE MOJIOKEHHS MEPEAHIX 1
3aJIHIX KOJIIC BIJHOCHO Ky30Ba, III0 BIUIMBAa€ HAa KEPOBAHICTh aBTOMOOLIA 1 Horo
O€3MeKy I OTOUYIOUHUX.

J171st BUMipIOBaHHS TIOJIOKEHHS TOUKH Ky30Ba B IIPOCTOP1 CTBOPIOETHCS AKOPCTKE
3'€THaHHA MK KOHTPOJIbOBAHOIO TOYKOIO Ky30Ba 1 0a30BOIO0 MOBEpXHEH0. Takum
YUHOM, IIIyKAaHE TOJIOKEHHSI TOYKW MO BUCOTI BU3HAYAETHCS MKOPCTKOK 1 MIIIHOIO
BUMIPIOBAJILHOIO JIIHIWKOIO (KOHTPOJLHUM IIA0JIOHOM), IO CIIpUITMa€e HaBaHTAXKEHHSI,
K€ CTBOPIOETHCS MAacolw aBTOMOOUIS. Ponb BUMIprOBaibHOT 0a30BOi IMOBEpPXHI
BUKOHY€ >KOPCTKA paMHa OCHOBAa CTEHJA, JO $KOi MPUTBUHYYIOTH JIHINKA IS
BUMIPIOBAHHS BHUCOTH, CIOJyYeHI 3 KOCHHIIIMHU. [l WiABUINEHHS TOYHOCTI
BUMIPIOBAaHHS KOCHHEIIb MOBHHEH OYTH JKOPCTKO TPHEIHAHWN 1O KOHTPOJIHOBAHOI
TOYKM Ky30Ba. JlJis BH3HAYCHHS TEOMETPUYHHMX IMapaMeTpiB Ky30Ba MOXKE
3HaJOOUTUCS KOMIUICKT, IKMI CKJIaJaeThes OB Hixk 3 20 pi3HUX KOoCHHIIB. Bucora
KO)KHOTO KOCHHIII TOYHO BIJIMOBIJIa€ BiJACTaHI MDK 0a30BOI0 IOBEPXHEIO 1
BIJIMOBITHOIO KOHTPOJIHOBAHOKO TOYKOIO Ky30Ba. PaMHa ocHOBa 3a0e31eyeHa BETMKIM
YKCJIOM OTBOPIB, MPOCBEPVICHUX B HANPSIMI, IEPIIEHIUKYISIPHOMY 0a30Biil MOBEPXHI.
OTBOpH BIOPSIKOBAaHI TAKMM YHHOM, III0 B HUX MOKE OYTH BCTAaHOBJICHUH Oy Ib-SIKHIA

3 KOMIUIEKTY KOCHHIIIB, NMPU3HAYEHUX s AaHoi mojen aromoOuns. L[o6 ne



ocnabuTu paMHy OCHOBY 3a PaxyHOK CBEPJIJICHHSI BEJTUKO1 KIJIbKOCT1 OTBOPIB, YaCTUHY
iX CBepMISATh B JOJATKOBHUX IONEpeYKax, Ha3BaHUX TpaBepcamMu. KoxHa TpaBepca
IOPUKpIMJIEHA [0 pamMHOi OCHOBM YOTHUpMa OonTamu. 3alieXHO BIJ JTOBKHHU
aBTOMOOLJIS, 110 MIJJIATAaE PEMOHTY, KUIBKICTh TpaBepCc MOXe gocsraTu mectu. Ha
TpaBepcax 3aKpiIUIIOIOTBCS PHUXTYBaJIbHI KOCHHIN. 3a JIOMOMOTOK0 CHEIlladbHUX
JOJJATKOBUX KpITUIEHb Ha CTEHJl 3aKpIIUTIOETHCS aBTOMOOLIb. [ KpirsieHHS
BUKOPHUCTOBYIOTH ()JIaHIl, IPUBAPEHI JI0 TOPOTiB aBTOMOOLIA [1].

XapakTepHUMHU 0COOIMBOCTSAMHU CTEHTY €: MUIATal0ui KOHTPOJIO TOYKH Ky30Ba
MOBUHHI OYTH JOCTYIIHI, III0O MOXKE 3a)aJaTH JIEMOHTaX OKPEMHX BY3JIiB aBTOMOO1IS,
HalpuKIaJd  amMopTH3alii; JUIi KOXHOI  KOHKPETHOI  MOJeNl  aBTOMOOLIS
BUKOPHCTOBYETHCS 1HIUBITyaTbHUN KOMIUJICKT KOCHHIIIB; 0 KOCHHIIA HE MO’KHA
MPUKIAJAATH 3YCUIIb OUTBIINX, HIK HEOOXIJHO /Jis BITHOBJICHHS MEPBUHHOI (HOPMHU
Ky3oBa. JlJis mpoBeAeHHs Takoi poOOTH CIiJi RKOPCTKO 3aikcyBaTh aBTOMOOUIb 3a
JIOTIOMOTOI0 ~ CHEIAIbHUX  KPIMJIEHb, KOCHUHI, TPU3HAYEHI [IJIi BU3HAYCHHS
F€OMETPUYHUX  [apaMeTpiB  OKpPEMUX  TOYOK  Ky30Ba, MOXYTh  TaKOX
BUKOPUCTOBYBATHUCS K MIAOJOHU ISl TOYHOTO TIO3UITIOHYBAaHHS HOBHX JETallel TpH
iX IpUBaprOBaHHI 10 Ky30Ba.

OCHOBHOIO METOI0 TOJANBIIUX PO3pPOOOK y 001acTi MPaBHIBHOTO 1
BUMIPIOBAJILHOTO YCTaTKyBaHHS € yJIOCKOHAJEHHS BaXKKUX KOCHHIINB. B pe3ynbrari
OyJl0 CTBOpEHE YCTaTKyBaHHS, SIKE BUKOPUCTOBYETHCS TaKUM YHHOM. ABTOMOO1JIb
(hIKCy€eTbCs HA CTEH/I 3a TOMOMOIOI0 YOTUPHOX YHIBEpCaJbHUX KpiryieHb. [lepeBipka
BIJIMOBITHOCTI pEaJIbHUX T€OMETPUYHUX IMapaMeTpiB Ky30Ba 3aJaHUM 3HAYCHHSIM
3IIHCHIOETHCS 3a JOMTOMOT'0I0 BiIHOCHO JIETKUX 3BapIOBaIbHUX 111a0oHiB 2 (puc. 1.1),
AK1 KpIIUIAThCS Ha cremianbHoMy Tpumadi 1. OcrtaHHId Moxe miaiiimMaTucs abo
OITyCKATHCs, 3aBJIIKM YOMY BC1 3BapIOBaIbHI MIA0JIOHN MOKHA MPUBECTH B 31ITKHEHHS
3 BIANOBIAHMMU TOUKaMu Ky3oBa. [11a0ioHu CKpIIIIAIOTH 3 IMMH TOYKaMH Ha Ky30Bl,

110 3a0e3neuy€e BUCOKY TOYHICTh 3BAPIOBAHHS.



1 — TpuMay 3BaproBaIbHUX MIA0JIOHIB; 2 — 3BapIOBAIbHI I1A0JIOHU

Pucynox 1.1 — Ctenp 13 3BaproBaJIbHUMU [IA0JIOHAMU

Cucrema 3BaplOBaJIbHUX IIA0JIOHIB CKJIAJAEThCA 3 MPABUIBHOI IUIMTH,
YKOMILJIEKTOBAHO1 YOTUPMA YHIBEPCAIbBHUMHU 200 CHEllalbHUMU By3JaMU KPIIIJICHHS.
i By31u po3TalioBaHi Tak, o6 MoxHa OyJ0 HaaIiHO 3a(diKCyBaTH OCHOBY Ky30Ba
aBTOMOO1JIS1 B MICIISIX, 1110 3HAXOJATHCS 1] CTIMKaMH JIBEPEi.

Komriekt 3BaproBajibHMX IIA0JIOHIB MOHTYIOTH Ha TpUMadi I11a0JIOHIB.
[[Ta6oHM HaMYaCTIIE CKIIAIAIOTHCS 3 ABOX CIEMEHTIB, 3aBIASKH YOMY CKOPOUYEThCS
YUCIO cneuudiuHuX JJs KOXKHOro aBTOMOOWIS aeraned. Tpumaul 3BaproBajbHUX
m1abJI0OHIB, BCTAHOBJICHI Ha 3arajibHy paMHY OCHOBY, JI03BOJISIFOTh BUKOPUCTOBYBATH
OyJIb-SIKUI KOMILUIEKT 3BapIOBAILHUX 111a0JI0HIB (AHAJIOTTYHO BUIIIEONUCAaHUM 0a30BUM
€JIEMEHTaM JIBOCJIEMEHTHUX PUXTYBAIbHUX KOCHUHLIIB).

B OGinpmmiocti cutyariiii peMoHTy mijyisarae abo mepenHs, abo 3aJHs YaCTUHU
KY30Ba, aJie CTeH/]l OyBa€e YKOMIUICKTOBAaHUM TpUMadaMH Jiuie HanoysioBuHy. Ha onHiit
CTOPOHI TpUMad Ma€ TMOBOPOTHY omopy. lIpoTunexHa cTopoHa TpuMaya,
YKOMIUIEKTOBaHA 3BapIOBAILHUMU IIIa0JIOHAMH, PO3TAIIOBYETHCS IIiJi OCHOBOIO
aBTOMOOUIsA. TakuM YMHOM, TpUMay B HEPOOOUOMY CTaH1 MiABIIIEHUH MiJ OCHOBOIO
Ky30Ba MOXWJIO, MalOUX OMOPY JIMILE 3 OTHOTO OOKY.

JI1st mpuBapioBaHHS HOBUX JieTajeil a00 KOHTPOJIO BIAPUXTOBAHUX €JIEMEHTIB
Ky30Ba TpUMad MOBEPTAIOTh TaK, 100 BIH BUSBUBCS MapajeIbHUM OCHOBI Ky30Ba. Tum
caMUM OJIHOYACHO 33Ja€ThCS MPABWIbHE MO3HUIIIOHYBAHHS 3BAPIOBABHUX MIA0JIOHIB
MO BIJHOIIEHHIO J0 KOHTPOJIbOBAHMX TOYOK Ky3oBa. Jlyis migiioMy 1 OmycKaHHs

TpUMaua CIIy>KUTh IIBUAKOAINHUN MiaioMHUIN MexaHi3M. [lapanensHe po3rantyBaHHs

10



TpUMaua MepeBIPAETHCS PIBHEM.

XapakTepHi 0COOJIMBOCTI CTEH]TY 13 3BapIOBaILHUMH IIA0JIOHAMH: HEOOX1HICTh
BUIBHOTO JIOCTYIy JI0 TOYOK Ky30Ba, MPOCTOPOBE TMOJIOKEHHS SKUX MIAJSTae
KOHTPOJIFO 1 3BapliOBaHHIO; JJII KOHKPETHOI MapKh aBTOMOOUIS TOBHHEH
BUKOPHUCTOBYBATUCS 1HIUBIIyaJbHUM KOMILUICKT 3BapIOBAIbHUX I1a0JIOHIB; MIIHICTh
1a0JI0OHIB HEJOCTATHS, 100 BUTPUMATH Macy aBTOMOOLIS; BOHM 3HAYHO JIETIII 3a
KOCHHIII, aj€ BUTPUMYIOTh Macy HOBHUX €JIEMEHTIB Ky30Ba, 10 NpHUBaproioTh. B
MOPIBHSAHHI 3 OJJHOCIEMEHTHUMH KOCUHLIIMUA POOOTa 13 3BaplOBAIbHUMU IIa0JIOHAMH
Outbln  3pyuyHa. ToMy 3amiCTh OJHOEIEMEHTHHUX KOCHHLIB 3aCTOCOBYIOTH
JIBOEJIEMEHTHI 1 6araToeIeMeHTHI KOCHHII1, 3aKPITIJICHH] Ha JKOPCTKIN MIaTdopmi.

KoxeH [BOENEeMEHTHUH KOCHUHELb, NPHUKPIIUICHWH [0 paMud CTEHAYy B
NOTPIOHOMY MOJIOKEHHI, CKJIaIa€Thes 31 CTiiku 3 (puc. 1.2) 1 3MIHHOTO HAKOHEUHHUKA
1. Criiika mOCTIHHO 3aKpilUieHa Ha paMi CTeHay. B oTBopH cTiiiku 3 1 HaKOHEUHUKa |
BCTaBIIAIOTh (IKCYIOUMI CTprKeHb 2. SKio HeoOXiJHO BIAPEMOHTYBaTH Ky30B
aBTOMOOULIS 1HIIIOI MOJEJ, TO 3aMIHIOIOTh, BIAIOBIIHO, HakoHeUHUK 1. Kommiekr
JBOEJIEMEHTHUX KOCUHIIB MPUKPIIUIIOIOTH A0 CTEHAY B MEBHOMY MOJIOKEHHI B TaKiid
e MOCIIA0OBHOCTI, SIK 1 MPY BUKOPUCTaHH1 3BUYaHUX KOCHHIIIB. ClIOYaTKy /10 CTEHTY
MPUTBUHYYIOTH TPABEPCH, a MMOTIM Ha HUX (PIKCYIOTh CTIHKY, IO € HI?KHBOIO YaCTUHOIO
KOCHHLIB. HakoHEYHMKH, PO3TAIlIOBAaHI Y BEpXHINA YaCTUHI KOCHHIIIB, BCTaBJISAIOTH B
CTINKY, BUKOPUCTOBYIOUH TEJIECKOIMIYHUN MPUHIIUII, a TIOTIM MPUEAHYIOTH 0 Ky30Ba
aBTOMOO1JIS B KOHTPOJIbOBaHUX TOYKax. [licis 1pbOro 3aKkpiruitor0Th aBTOMOOLIL HA

CTEH/I1 32 JIOTIOMOTOI0 YHIBEpCATbHUX a00 CTeIiaIbHUX KPIMUILHUX €JIEMEHTIB.

1 — HakoHEeYHUK (TOJIOBKA) KOCUHILIS; 2 — (DIKCYIOUH CTPHIKEHb; 3 — CTiKa KOCHHIISA

Pucynok 1.2 — JIBoeneMeHTHHI KOCHHELIb

11



Jlyis BUMIpIOBaHHSI BUTSATAIOTh BCTaBJICHHUM 1O YHOpY B CTIMKY HAaKOHEUHUK,
MOKW BiH HE TOPKHETHCS MOBEPXHI Ky30Ba B KOHTPOJIbOBAHIN TOYIll. SIKIIO Ky30B B
IIbOMY Mici He JehOpPMOBaHHI, TO BCTAHOBIIOIOTH (IKCYIOUHH CTPUKEHL UYepes3
BIJIMOBIIHI OTBOPHM B CTIMINl 1 HaMpaBisAtou0i HaKOHEYHUKA. DIKCYyIOUNd CTPUIKEHb
MOBUHEH BXOJUTH B 11 OTBOPH BUIBHO, 0€3 3ycmiuiss. OTBOpU pO3TalllOBaHI Tak, 1100
3a0e3MeYnTH HeOOX1IHY BUCOTY KOCHHI. Jlanii HAKOHEYHHUK MPUKPYUYIOTh J0 Ky30Ba,
HE JOIMyCKalouu HajaMipHoro Jwodra abo HAAMIPHO IIUIBHOTO IPUTHUCKY.
[TocnigoBHICTh oOmepaiiii MO0 MOHTaXy MABOCIEMEHTHHX KOCHHIIB 1 TMOPSIOK
BUMIPIOBaHb 3 iX JOMOMOTO0 T€OMETPIi Ky30Ba TakKl Xk, sIK JUIsl 3BUYAHHUX KOCHHIIIB.

XapakTepHUMHU OCOOIMBOCTSIMU CTEH/TY 3 IBOCJIEMEHTHUMHU KOCHUHIISIMH €:

— MOXJIMBHH JOCTYIl 10 Oyab-sIKOI TOYKHM Ky30Ba (B JEIKHX BHUIAIKAX
MOTPiOCH AEMOHTAX BIJIMOBIIHUX arperarTiB);

— JUIs aBTOMOO1UTIB PI3HUX MOJIeNiel TOBUHHI 3aCTOCOBYBATHUCS 1HIUBIAyaJIbH1
KOCHHIII 3 JIETKO3aMIHHUMHU HAaKOHEYHUKAMU;

— KOCHHIIl TIPY MPUBAPIOBaHHI HOBUX JIeTajeil Ky30Ba BUKOHYIOTh (DYHKIIIO
TIIBKM YCTAHOBOYHMX eJIeMeHTIB. [IpaBka 3a ONOMOror LBOrO CTEHIY MOXKE
BUKOHYBATHCSI JIUIIIE TIPU YCTAHOBII JOJATKOBHX YHIBEPCAIBHHUX KPIILJICHb.

KpiM ABOEIEMEHTHUX KOCHHIIIB 3aCTOCOBYIOTHCSI KOCHHIII, IO MPAIIOIOTH 32
MPUHIIMIIOM YHIBEPCAIbHOT MEXaHIYHOI CUCTEMH 1 CKJIAJA0ThCA 3 TPhOX ab0 OLIbII
eJeMeHTIB. J[Ba BapiaHTH BUKOHAHHS TAKOi CHCTEMU MPUBOISITHCS HUKYE.

Criiika mnepeMilllaeTbCsd M0 HaNpaBISIIOYMM paMH B Oyab-sike OakaHe
MOJIOKEHHS 1 (PiKkcyeThes. BucoTa perymoeTbes 3a JOOMOTror0 (hiKCyI0Uoro CTPHIKHS,
110 BCTaBJISIE€THCS B OTBOpU KOoCcHHIL. 1100 3a0e3neunT npreTHaHHS II€T CHCTEMH JI0
OyIIb-SIKUX KOHTPOJBHUX TOYOK Ky30Ba, HEOOXIAHUHN 1HAMBIAyaTbHUU IJII KOXKHOT

MapKH aBTOMOO1/1s1 KOMIUICKT HEBEJIMKUX 3MIHHUX HaKOHEUHHMKIB (puc. 1.3).
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1 — ogHOeJIEMEHTHI ; 2 — ABOEJIEMEHTHUMN; 3 — OaraToeJIeMEeHTHUIH

Pucynox 1.3 — Kocuniti

B 1muisix ckOpo4eHHs KUIBKOCTI 3MIHHMX HAKOHEYHMKIB, MPHUKPIIUIEHUX [0
KY30Ba, 3aCTOCOBYIOThCS JIUIIIE ACKUIbKAa HAKOHEUHHKIB, 1110 PO3PI3HSIOTHCS (POPMOIO,
K1 MOXKYTh BUKOPUCTOBYBATHUCS JJI1 PEMOHTY Ky30Ba Oy/1b-sIKOT0 aBTOMOOLIs. BoHM
3'€IHYIOTbCA 13 CTPH)KHEM, 3a0€3ME€UEHUM IIKAJIOK sl BUMIPIOBaHHS BUCOTH, 32
JIOTIOMOT'O0 CIIELIAJIbHOTO KPITJIeHHs (YHIBEpCAIBHOTO ajgantepa) KyOoiuHoi dhopmu
(puc. 1.4). Onna 3 TpaHeld Ky0a BUKOPUCTOBYETHCS I WOTO MPUKPIIIICHHS 0
BHUMIPIOBAJILHOTO CTPYKHS, BUTBHIUMH 3aJTUIIAIOTHCS M'ATh TpaHEH, 0 SKUX MOXKYTb
OyTH NpHEAHAHI YHIBepcabHi [2-4].

Y npuctpoi Globaljig amantep Ha3uBarOTh TakKoX KyOI4HOIO pi3bOOBOIO
TOJIOBKOIO a00 mpocTto KyOoM. HakOHeUHUKH MOXKYTbh OYyTH YKpIIUIEHI B YOTHPHOX
PI3HUX TOJIOKEHHSX Ha KOXKHIN 3 M'ATH rpaHsx KyOa. Takum 4WHOM, JUIsl KOXKHOTO
HakoOHeuHWKa MOXJuBI 20 pi3HEX mnojoxkeHb. KocuHii B 300pi KOB3aIOTHCS
0 TIOJI03KaM 1 MOXKYTh OYyTH MepecyHyTl IO IIUPUHI B OyIb-sIKE MOJOKEHHS. Y CBOIO
4epry, MOJO3KH BCTAHOBJICHI HA 3CYHYTHX B IMO3J0BXHBOMY HAmpsIMi MOTIEpEYKax.
[TomoskeHHsT HAKOHEYHUKA B TMO3J0BKHBOMY 1 MOTMIEPEYHOMY HaIpsiMax Moxe OyTu
BCTAHOBJIEHE 3a BIAMOBIIHMMH IIIKAJAMHA 3 TOYHICTIO 10 2 MM. Takuil cTEHI MOYKHA

BUKOPHUCTOBYBATHU JIJIsl OE3MOCEPETHHOTO BITHOBJIECHHS MEPBUHHO1T (DOPMHU KYy30Ba.
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1 — mepewminyBaHHMii 1O MOJIO3KaX TpuMay JJis (pikcarlii CTIMKH, KOCHHIIA, 2 — CTPMIYKEHbD 31
HIKAJIOKO JUIS PETYJIFOBAaHHS BUCOTH; 3 — YHIBEpCaIbHHUI alanTep Ui KPITUICHHs] HAKOHCYHHKA; 4 —

HAKOHEYHHK (ITiAXOIUTH /Il yCTAHOBKH Ha Ky30B aBTOMOOLIS Oy/Ib-sIKO1 MOJ1eTi)

Pucynok 1.4 — baratoeneMeHTHUI KOCUHELb 13 CHIEN1aIbHUM YHIBEPCATBHUM

azanTepoM JJi1 KOHTPOJIIO aBTOMOO1IFHUX KY30BiB

Criitku 6aratoeIeMeHTHUX KOCHUHIIIB CKIaJal0ThCs 3 HUKHBOI OMIOPHOT YACTUHU
1 BCTAaHOBJICHOI Ha HIl pyXoMoi KapeTKH. 3aJIe)KHO BI1J KOHCTPYKIII KapeTKa MOXKe
3MINyBaTUCS B OJHOMY a00 ABOX (1O JIOBXKMHI 1 IIMPHUHI) HampsiMax. MOXKJIMBO
3MIIIEHHS 3aBISIKA BUKOPUCTAHHIO 3'€THAHHS TUIY «JIACTIBYMH XBicT». JliHiMKa mi1s
BUMIPIOBaHHS BUCOTH € MAaCHMBHHUM CTPH)KHEM, IO BCTaBIIIETHCS B KapeTKy. TodHa
YCTaHOBKA KOCHHIISl IO BHCOTI 3IACHIOETHCA 3aBISIKM BUMIPIOBAJIBbHIN IIIKaII,
HaHECEHI Ha CTpWXKeHb. Ha BEpXHbOMY KIHIIl BUMIPIOBAIBHOTO CTPIKHS (PIKCYIOThH
HAKOHEYHUK KOCHHIIA, IKUW 0e3 0co0MMBUX MTPoOJieM MOXKHA 3'€JHATH 3a I0TIOMOT'0I0
P13b00BOI0O €JIEMEHTY 3 BIJMOBITHOI TOYKOIO Ky30Ba, AKIIO OCTaHHIA B LIbOMY MICLI
He nedhopMoBaHUi. BUKpUBIICHHS Ky30Ba BCTAHOBIIOETHCS K BIIXUICHHS BUMIPSHUX
B 1[I TOYIll 3HAYEHb JOBXWHHW, IIUPUHU 1 BUCOTH BiJ BIJIMOBIHUX IapaMeTpiB,
BKa3aHUX B JIUCTI KOHTPOJIIO.

Taxkum yuHOM, JJISl CTEHIY 3 OaraToeIeMEHTHUMHU KOCHHIIAMH XapaKTEpHE Te,
[0 3aMiCTh KOMIUICKTY CICLiaJIbHUX KOCHHIIIB, BHKOPUCTAaHUX JUIs Ky30Ba
aBTOMOOLIISI TIEBHOT MOJIEI, 3aCTOCOBYETHCS JIEKIJIbKA YHIBEPCATBHUX aJanTepiB, M0
BXOJISTH JIO CKJIaJy OCHOBHOT'O OCHAIIICHHSI.

CucremMor0 BHUMIPIOBaHHS, TPUAATHOI JUisi OyAb-SKUX aBTOMOOLIIB 0e3

JIEMOHTaXY, MOXE CIIy)KHUTH CHUCTEMa, IO MpPAIlO€ a MEXaHIYHUM MPHUHLUIIOM (PHC.

1.5).
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1 — BUMIipIOBaIbHUN MICTOK; 2 — BUMIpPIOBaJIbHA KapeTKa; 3 — T'iJIb3a JUIsl BUMiPIOBAJILHOTO

HAaKOHEYHHKA; 4 — BUMIPIOBAJIbHUH HAKOHEUHUK; 5 — 3aTUCKAYi ISl KPITUICHHS Ky30Ba

Pucynox 1.5 — CteH1 3 MEXaHIYHOIO CUCTEMOIO BUMIPIOBAHHS

[[Taci aBTOMOOLIA KpIIJISATH 3@ JIONOMOTOK YOTHPHOX YHIBEpCATbHUX
3aTUcKauiB 10 pamMu cteHay (puc. 1.6). Po3ramoBanuii Ha paMHIi OCHOBi1 CTEHIY
BUMIpIOBaJIbHUN MICTOK | (puc 1.7) mapanenbHuid JAHMILY aBTOMOOUIA. MicTOK
3a0e3neueHnil KapeTkaMu 2, TOBXKHMHY 1 HIMPUHY SKMX MOXKHa BapitoBath. Ha Hux
BMOHTOBYIOTh BHUMIpPIOBaJbHI TUIb3U 3 1 HAKOHEYHUKH 4, pOJIb SIKUX BUKOHYIOTb
CTPUIKHI, IO TENECKOIiYHO BMCYBAIOTHCA. IX BHCYBAIOTh HACTINBLKH, 10O BOHM
YBIMIIN 0 KOHTAKTy 3 KOHTPOJIbOBAaHUMH TOUKaMH Ky30Ba. BucoTa BU3HauaeThCs 3a

rpalyHOBaHOIO MIKAJIOK BUCYHYTOT'O CTPHIKHSL.

Pucynok 1.6 — YcranoBka aBTOMOO1JISI HA CTEH/T 3 MEXaHIYHOKO CUCTEMOIO

BUMIPIOBAHHS
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1 — BuMiprOBaIbHUI MICTOK; 2 — OCHOBA KYy30Ba; 3 — 3MiIHEHE MOJIOKEHHSI CepPeIHbOI JIHIi;

4 — BUMIipIOBAJIbHUI HAKOHEYHHUK; 5 — TPH HEMOIIKO/KEHI OTBOPY B OCHOB1 Ky30Ba

PI/ICYHOK 1.7 — YcranoBka Ky30Ba Ha CTCHA I10 TPbOM HCIIOINKOI?KCHUM

TOYKaM B HOTrO OCHOBI

OCHOBHOMY TIOJIOKEHHIO CHCTEMH BHMIPIOBAHHS BIAINOBIJA€ TOYHHUM 30Ir
CepeAHIX JIHIM MicTKa 1 aBTOMOOUIS. J[7s yCTAaHOBKM CHUCTEMU BUMIPIOBAHHS B II€
MOJIOKEHHST JOCHUTHh JBOX (Kpalle TPhOX) HEMOMIKOHKCHNX KOHTPOJBHHUX TOUYOK
Ky3oBa (puc. 1.7).

3MIHIOIOUHU TI0JIOKEHHSI HAKOHEYHHKIB T10 JIOBXKUHI, ITUPUHI 1 BUCOTI, M1BOISATH
iX JI0 IIUX TOYOK, BHAC/IAOK YOTO MICTOK HEMHUHYYE OMTMHUTHCS TOYHO B CEPETHBOMY
nosioxkeHHl. CTeHJq 3 MEXaHIYHOK CHCTEMOIO BHMIPIOBaHHS, 3a0e3MeueHUi
nHeBMaTUYHUM Tpuctpoem 1 (puc. 1.8), mo3Boiisie BCTaHOBIIOBATH aBTOMOOLIH
B TIOXWJIOMY TIOJIOXKEHHI, TIpH SKOMY 30epiraerbcs MmapajieibHUl  CTaH

BUMIPIOBAJILHOIO MICTKA 2 BITHOCHO OCHOBH KYy30Ba.
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1 — MHeBMaTUYHHI MPUCTPIi; 2 — BUMIPIOBAIBHUI MiCTOK

Pucynox 1.8 — YcranoBka aBToMOO1II Ha BUMIPIOBAIBHHM CTECH]T 3
ITHEBMATUYHUM MPUCTPOEM TSI KOHTPOJIIO OCHOBH Ky30Ba B TIO3JI0BXKHBOMY () 1

nonepevyHomy (0) Harpsimax

HOHOBHGHHHM a0 BI/IMipIOBaJII)HOFO IIPpUCTPOIO, IO IIpalroec 3a MeXaHIYHUM
IIPUHOUIIOM, € CHGHiaHBHa apka, IMMpU3HA4YCHA /I BH3HAYCHHS TI'COMCTPUIHUX

napameTpiB Bepxa Ky3ona (puc. 1.9).

Pucynox 1.9 — KomriekTHe BU3HaUEHHS! TEOMETPUYHHUX NTapaMeTpiB Bepxa 1

OCHOBH Ky30Ba

Ky30Bu cyyacHMX aBTOMOOUIIB 3aBISKH IMOJIETHIEHIH KOHCTPYKIII BCE MEHII
CXHJIbHI 710 Tiepekocy. IIpoTe sKiio #meTbes mMpo BCTAHOBIEHUN HAa CTEHII CTapuid
aBTOMOO1JIb, TO IEMOHTAX JIBUT'YHA 1 KOPOOKM Iepead npuBese 10 TOT0, U0 TOYKH

KPIIJIEHHSI IBUTYHA MOYTh 3MICTUTHCS 1I0 BEPTUKAJIl HA BEJIMYMHY, 11O JOCsITae 5
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MM. Take «3MilIeHH» Ky30Ba CYNPOBOHKYBATUMETHCS AePopMalliero HOro BEpXHbOI
YaCTUHM, BHACHIIOK YOTO 3MIHUTHCS BEJIMYMHA 3a30piB B OTBOPAX JABEPEH 1 Kamora.
Micrs KpimieHHS JBUTYHIB CYYaCHHUX aBTOMOOLIIB BHUKOHYIOTH 3 BHCOKOMIITHOTO
CTaJICBOIO JIUCTY, TOMY €(PEKT «3MIiIeHHs» He Tak nmoMiTHUM. [IeBH1 3MiHM TeoMeTpii
BEpXHbOI YaCTHHU Ky30Ba MOXXYTh BiIOyTHCS 1 B MpoOIECl BIHOBJICHHS MHOTO
nepBuHHOI (hopmu. [TocTiitHMIT KOHTPOJH MOJOKEHHS 0a30BUX TOUOK BEPXY Ky30Ba
JT03BOJISIE TIOTIEPETUTH TIEPEKIC, 1[0 BUHUKAE, KOJIU BIHOBICHUN Ky30B 3HIMAETHCS 13
CTEH]ly 1 aBTOMOO1JIb CTaBUTHCA Ha Kosieca. KpiM TOro, 1o mojiosKeHHIO0 KOHTPOIbHUX
TOUYOK BEPXY Ky30Ba MOKHA B1jpa3y BCTAHOBUTH MEPEKIC, BUKIMKAHUHN 3aKPIIICHHAM
aBTOMOOLIS Ha cTeHl [5].

Jlis BU3HAUGHHS TEOMETPUYHHUX TMapaMeTpiB OCHOBU Ky30Ba aBTOMOOLIA
MOXXYTh BHUKOPHUCTOBYBATHCS HACTYMHI JiHII BiWIiKy (HYJbOBI JiHII), Ha SKHX
PO3TaIIOBYIOTHCS HYJIbOB1 TOUKH: CEPEIHS MO3/I0BXKHS JIIHIsI aBTOMOOLIIS; MONEepeyH1
J1H11, 0 TPOXOJATh Y30BXK MEPEIHBOrO 1 3aAHBOT0 MOCTIB. Jlji1 Ge3nmocepesHbOro
BUMIPIOBAHHS OCHOBHU Ky30Ba OOMPAETHCS, SIK MPABUIIO, MOJOBXKHS JIHISA 1 OJHA 3
MOMNEPEYHUX B HEMOILIKO/KEHIH YaCTHHI Ky30Ba.

JJ1s BU3HAUEHHS TEOMETPUYHHUX TapaMeTpiB Ky30Ba 3a IOIIOMOT0I0 KOMIUIEKTY
KOCHHIIIB BUKOHYIOTH MOCJIJIOBHHI 3CyB Ky30Ba, MIOKH BIH HE OMUHUTHCS B TAKOMY
MOJIOKEHHI, 1110 KOHTPOJIbOBAHI TOYKU OYIyTh 3MIIIEH]I 3 HAKOHEYHUKAMH HEPYXOMUX
KOCHHI[IB, 3MIHIOIOTh TIOJIOKEHHS Ky30Ba, IJACTPOIOIOYNCH IIiJI CHUCTEMY
BUMiptoBaHHA. Komu i#igeTbcsi mNpo  yHIBEpCalbHI  BHUMIPIOBaJbHI  CHCTEMH,
BHUPIBHIOBAHHS YaCTKOBO 200 MOBHICTIO 3/IIMCHIOIOTH B 3BOPOTHOMY TOPSAKY, TOOTO
3MIHIOIOTh TIOJIOKEHHS BUMIPIOBAJIILHOI CHCTEMH BIJIHOCHO Ky3oBa. Ha mpakrtuin
oOu/IBa 11l TIIXO0IU Peai3yrThCs TAKUM YHNHOM:

— BHUMIpIOBaJIbHA CUCTEMA PO3TalllOBaHa Ha IJIOCKIM 0a30Biil MOBEPXHI CTCHITY.
[Ticnst 3akpirsieHHs: aBTOMOOUISI OCHOBa Ky30Ba MOBMHHA OyTH mapasieiabHa 0a30Biif
noBepxHi. B mpoleci MNOJanbIIOr0 BHUPIBHIOBAHHS aBTOMOOUIb 3aJIMINAETHCA
HEPYXOMUM, MIHSIOTH JIUIIE MOJOKEHHS CHCTEMU BUMIPIOBAHHS;

— TIOJIO)KEHHSI  BUMIPIOBAJIbHOI  CHUCTEMHM  3MIHIOIOTH 32  JIOTIOMOTOIO
MHEBMAaTUYHUX MPHUCTPOIB Tak, M00 BOHA BHUSIBHJIACA MApaJEIbHOI0 OCHOBI KYy30Ba.

[lepexic OCHOBHM Ky30Ba IO BIJIHOIICHHIO JO MOBEPXHI CTEHIY HE POOUTH HISKOTO
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BIJTUBY Ha BUMIPIOBAHHSI.

[Ticns 3akpirieHHs aBTOMOO1UIS B 3aJlaHiil MO3UIIIT MPUCTYIIAIOTh 0 MOHTAXY
cucTeMu BuMipioBaHHs. [lepir 3a Bce, MO JTUCTY KOHTPOJIO BU3HAYAIOTh MOJIOKEHHS
HYJIbOBOI TOYKHU 1 MEPEKOHYIOTHCS, 110 BOHO MICJS aBapii 3ajUIIMIOCS HE3MIHHHUM.
[Ipunyctumo, HyJIbOBa TOUKA 3HAXOJAUTHLCSA Y 00J1aCTi 3aIHbOr0 MocTa. Ha cTin crenay
YKIIQIAETHCS TEPIINN BUMIPIOBAILHUN MICTOK. BiH Mae jBa THi3ma 18 163, ¥ 5K, ¥
CBOIO 4epry, BCTaBIIAIOTHCS BHUMIPIOBAIbHI HAKOHEYHMKH. [HI3ma JUisl TLIb3
B3a€MO3B's13aH1, TOOTO SIKIIO OJIHE THI3/10 3MIIIY€ETHCS HA30BH1 a00 BCEpEAUHY, APYTe
3MINIY€ETHCS TOUYHO B TaKe K MOJO0XKEHHS 1 Ha TaKy K BEIMYUHY. 3aBSKHU LIbOMY IiCIIs
BCTAHOBJICHHSI TEPIIOi HYJIHOBOI TOYKH aBTOMATHYHO BU3HAYUTHCS MOJIOKEHHS 1
1HIIO1 TOYKH KPITUIEHHS 33IHHOTO MOCTA, OCKUIBKM BOHH CTOSITh 110 Pi3H1 CTOPOHH BiA
CepeaHbO1 JIIHIT aBTOMOOUIS Ha OJHAKOBIM BijcTaHl. OJHOYACHO TapaHTYETHCS, IO
BUMIPIOBAJIbHUN MICTOK PO3TAIlIOBYBATUMETHCS I1JI OCHOBOIO Ky30Ba CIIBICHHIA
3aiHbOMY MocCTy. [lepin HI’)K BCTAaHOBUTH BHUMIPIOBaJIbHI HAaKOHEYHUKH, HEOOX1HO
3MOHTYBaTH JPYrUil BUMIPIOBJIBHUM MICTOK, BBIBIIM HOTO TiJ] OCHOBY Ky30Ba
SKHaWIam BIiJ 3aJHbOIO MOCTa, ajie¢ HE JONMyCKar4u, 100 BiH BUSBHUBCA IIiJl
MOIIIKOJIPKEHOI0 YaCTUHOIO Ky30Ba. B sikocTi 6a30BUX 3 JIMCTa KOHTPOJIIO BUOUPAIOThH
TI TOYKH, SIKI 3HAXOJATHCS MEpea MepeaHIMH MICISIMU KPIIUICHHIMHA aBTOMOOLI,
SKIIO JUBUTHUCS 3 OOKY 33 THHOTO MICTKA.

YuM maiti BiTHOCHO OJIUH OJTHOTO 3HAXOJIUTUMYThCS BUMIPIOBaJIbHI MICTKH, TUM
Ol/IbllIe TOYHUMHU BUSBIIATHCS PE3yJbTAaTH BUMIPIOBAHHS. 3 JIIBOI 1 MPaBOi CTOPOHU
aBTOMOOWISI Ha CTIT CTEHNY YKJIAMaloTh JOBT1 O14HI TpaBepCH, MpU3HAYEH1 IS
NepPEeMIIICHHS] BUMIPIOBAIBLHUX MICTKIB. Y pa3i (GPOHTAIBHOTO MOMITKOHKEHHS Ky30Ba
TpaBepCcH MOBUHHI BUCTYIIaTH HA30BHI BiJ1 epeika aBTOMOO11s puosim3HO Ha 100 mm.

[ToTiM mMiABOAATH BUMIPIOBAIbHI MICTKH 1 BCTABIISIOTH iX KIHIN y BiATOBIiJIHI
Hampapisitoul  OlyHuUX Tpasepc. Jlami Ha MicTKaXx BMOHTOBYIOTh TUIB3M 3
BUMIPIOBAJIbHUMHU HaKOHEYHUWKaMU. JloBkKWHA T1Ib3 1 (opMa HAKOHEUHUKIB JIJIsI
KOXXHOT KOHTPOJIbOBAHOT TOYKH PETIIaMEHTOBAHA B JIMCTI KOHTPOIIIO. SIK TUTHKH mepIia
HYJIbOBa TOYKa Oyje 3apikcoBaHa HAKOHEUHUKOM, BCIO CUCTEMY BHUMIPIOBAHHS CIIi
3MICTUTH TaK, 1100 IPYTuil HAKOHEYHUK CTaB B MpaBWIIbHE Mos0KeHH. [icis mporo,

CKOPUCTABILINCS 3BHYAWHUM KOCHHIIEM, HEOOXIJHO MEPEBIPUTH, YU JOTPUMYETHCA
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OPSIMUM KyT MK BUMIPIOBAIBHUM MICTKOM 1 O019HOIO TpaBepcoto (puc. 1.10).

1 — cepenns niHis aBTOMOOUIS; 2 — HyJIbOBA JIHIA
Pucynok 1.10 — [TonoxxeHHsI 3aIHHOTO MiCTKAa BUMIPIOBAJILHOI CUCTEMH T10

BIJIHOIIICHHIO 710 O1YHO1 TpaBepcu

[lepekoHaBIIMCh B MPaBUIIBHOCTI MOHTaXYy, CI1J 3aTSTHYTH PEryJIOBaJIbHI
I'BUHTH 33JHHOTO BUMIipIOBaIbHOTO MicTKa. [llkana MicTka BUCTaBIIS€TbCS Ha HYJIb,
o0 pe3ylbTaTH BHUMIPIOBAHb MOIJIM BIAPAaxXOBYBaTH BIJ HYJIbOBOiI TOYKH, HE
BUMAraluy MepepaxyBaHHsA. AHAJIOTIYHI MAaHIMYJSMl Clig 3pOOUTH 3 APYyTUM
BUMIPIOBAJILHUM MICTKOM, PO3TAllIOBAHUM Yy 30HI MEPEIHbOI MiABICKU. SIK TiIbKU
HAKOHEYHUKH 3a(PiKCYIOTh BCl YOTHUPU TOYKH, CIIIJl MIEPEKOHATUCA B 30Iry cepeaHix
JHIA aBTOMOOLUIS W BUMIPIOBAJIBHOI CHUCTEMH. 3a PaxXyHOK BIAMOBITHOI YCTaHOBKHU
HAKOHEYHUKIB TIEPEBIPSETHCS TOJOKEHHS KOHTPOJIBHUX TOYOK MO BUCOTI. SIKIIO
OyIlyTh 3HAMACHI HEMPUITYCTUMI BIAXHWJICHHS, CJIiJI 3MICTUTH aBTOMOOLJIb, Ha SKUUCH
yac nocyiabusiy ioro kpirieHHs. [1{o6 y mporieci momaneiinoi poOOTH BUMAAKOBO HE
30UTH BIAPETrYyJIbOBaHE MOJIOKEHHS BHUMIPIOBAIBHOI CUCTEMHU, 1i CIIJ YKPIIIUTH Ha
CTOJI CTEHAYy 3a JAONOMOIOI CHeIaJbHUX CK0O. /[l MOBHIMIOrO KOHTPOJIIO
reOMETPUYHUX MapaMeTpiB OCHOBU Ky30Ba MOKYTh OyTH 3MOHTOBaH1 OJuH a0o0 J1Ba
JI0ATKOB1 BUMIPIOBAJIbHI MICTKH.

Takum 4MHOM, XapakTepHI OCOOJIMBOCTI CTEHIY JJIA MPAaBKU 3 MEXaHIYHOIO
CHCTEMOIO BUMIPIOBAHHS MOJISATAIOTh B HACTYITHOMY:

— Oyab-sK1 TOUKHM Ky30Ba JIOCTYITHI 0€3 IEMOHTaXXy arperartiB 3 aBTOMOO1JIS;
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— Uil aBTOMOOLIsI KOHKPETHOI MoJedl HEeOOXIAHWN 1HAMBIAYyalIbHUN JIUCT
KOHTPOJIIO, Y SIKOMY TOBUHHI OyTH NPHUBEJCHI IOPIBHAIBHI JaHI BUMIPIOBaHb
€JIEMEHTIB Ky30Ba, PO3TAIlIOBaHHUX IO JIIBY ¥ MpaBy CTOPOHM BIHOCHO CEPEIHBOT
IIOJIOBKHBOT OCI;

— s (Qikcarii HOBUX JeTajied Ky30Ba B HEOOXITHOMY IIOJIOXKEHH1 CJIif
BUKOPHCTOBYBAaTH YHIBEpCAJIbHI TpHUMaul, TOJOXXEHHS SKHUX PETYJIOEThCS 3a
JIOTIOMOTOI0  YHIBEpPCAJIIbHOI CHCTEMH BHMIPIOBAHHS; MEXaHIYHAa BHUMIPIOBaJbHA
CHUCTeMa MpHU3HAYeHA TUIBKH A KOHTPOJIO 1 HE MOXKe OyTH BUKOpUCTaHA MIJis
JT0JIATKOBOTO KPIIJIEHHS aBTOMOO1JIS MTPU BUKOHAHHI BIIHOBHUX POOIT Ha Ky30Bi [6-
8].

[TapanenbHe BUPIBHIOBAaHHS aBTOMOOLISA BITHOCHO CUCTEMU BUMIPIOBAHHS.

3aTtrcKayl BUMIPIOBAJILHOTO MPUCTPOIO, MPU3HAYEHI JJIs KPITUICHHS KY30Ba,
3BUYANHO IPHUETHYIOTH 10 IPUBAPCHUX MOPOTiB BYIIOK. [[prMycoBe mo3uiiioHnyBaHHS
aBTOMOO1JIS1 Ha paMHIM OCHOBI CTEH/Y, 371MCHEHE 3a JOTIOMOTOI0 TaKWX 3aTHCKAuYiB,
J03BOJISIE Maike Y BCIX BHUIAAKax 3pa3y K BCTAHOBUTH MOr0 CTPOTO MapayielbHO
MOBEPXHI CTEHIy a YMOBHM BHCOKOi TOYHOCTI WTOTOBJICHHS Ky3oBa (puc. 1.11).
[IpuMycoBe TO3HITIOHYBAaHHS O3HAYaE, IO 111 3aTHCKaul He PETyIIOITHCS 10 BUCOTI,
JO3BOJISIIOTH  TIEpEMIIIaTUCS Ky30By 0e€3 3a3opa Ha paMHIA OCHOBI CTEHIY,
3JTMIIAIOYUCH i MPSMHUM KYTOM JI0 HBOTO, 1 iX 3aTATYBaHHS HE MPUBOIUTH JI0 3MiHA
3aJIaHOTO TOJIOKEHHS. TOMYy SIKIIO Ha TOBEPXHI CTEHAY 3MOHTYBATH YHIBEPCAIbHY
BHUMIPIOBAJIbHY CUCTEMY, BOHA aBTOMAaTHUYHO 3aiiMe mapasiebHe TOJI0KEHHS BITHOCHO

OCHOBH KY30Ba.
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NENENENTRENON X NN NN N RN N
A — po3mipu 60K0BHH; B — 1103/10BXHI BiJICTaHI MiXK pi3HUMHU TOUYKaMHu Ky30Ba; C — po3MipH

OCHOBH KY30Ba, 1[0 JO3BOJISIIOTH (DIKCYBaTH HOT0 HA paMHIi OCHOBI Ky30Ba
Pucynoxk 1.11 — BecranoBiorodi moBepxHi Ky30Ba Ipu 0a3yBaHHI MOTO Ha

CTEH/I1 JJ1s1 KOHTPOJIIO

PernamenrtoBani ImapamMcTpu I10 BHCOTI OCHOBH KYy30Ba ITOBUHHI

3a0e31e4yBaTHCs BUMIPIOBAIbHUMHM HAKOHEYHUKaMu cTeHay (puc. 1.12).

| | l 1

Pucynoxk 1.12 — TlonoxeHHs Ky30Ba (II0OKa3aHO IMMyHKTUPOM ) TTPH BUKOPUCTAHHI

3aTHCKava JiJIsl HOro KPITUICHHS 3 BUCOTOXO, 110 3MIHIOETHCS

[TapanensHe BHUPIBHIOBAHHS aBTOMOOLIS BiJHOCHO BUMIPIOBAIBHOI CHCTEMH
BOXJIMBE TOMY, IO TOTIM HE JOBEACTbCS MAaTH CIpaBy 3 HEMPaBUILHUMHU
napaMeTpamu o BUCOTI Ky30Ba. Lle 0co0a1BO BaXXJIMBO AJIsi CEPEeIHbOT 30HU OCHOBU
Ky30Ba, /i€ 3BHYAalHO BHKOHYETHCS OCHOBHA HACTPOWKAa BHUMIPIOBAJIBHOI CHUCTEMH
nepes; 6e3mocepeHiM KOHTPOJIEM.

PernamentoBaHuii po3Mip 1o BUCOTI B TOMY MIiCIIi, /e OCHOBA Ky30Ba BUSBUIIACS
3aHMKEHOIO, BiTHOBIIIOIOTH 32 JIOTIOMOTOI0 KOMIUIEKTY CHEI[iaIbHUX 3aTHCKadiB i
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PUXTYBaJIbHUX IHCTPYMEHTIB.

3M1MCHIOIOUN TaKy MpaBKy OCHOBH B 30H1 A (puc. 1.13a), BiIHOBIIOIOTH pPiBHE
MOJIOKEHHSI TI0 BUCOTI yCTAaHOBOYHHUX €JIEMEHTIB Ky3oBa 1 creHmay. OmHOYacHO
3MIWCHIOIOTh BHUPIBHIOBAaHHS Ky30Ba W MO KOHTPOJBHUM TOYKaM y HOro BEpXHIi
gactuHi (puc. 1.130). Take mojaBiiiHE IOCTHpPYBaHHS Ky30Ba rapaHTye€, III0 OCHOBA

THACHO 3aiiHsIIa TIOJIOKECHHS, MapajieIbHe BUMIPIOBAIIbHIN cucTemi [9].

a

(@]

a— JJIs1 JOCATHCHHS OJIHaKOBO'll BHUCOTH YCTAaHOBOYHUX €JIEMEHTIB Ky30Ba " CTCHAY,

0— KOHTPOJIb ITOJIOKCHHS KYy30Ba 110 PO3TalllyBaHHIO 0a30BUX TOYOK BerHBOI HMOT0 YaCTUHHU

Pucynox 1.13 — PuxTyBaHHS TOBEpXHI OCHOBH Ky30Ba B 30H1 A
bynu npoanamizoBaHi ICHYHOYl TEXHOJIOTIi KOHTPOJKO TE€OMETPUYHMX

napaMmeTpiB Ky3oBa. Ha ocHOBI aHasi3y ckiiajieHa y3arajJbHeHa CTPyKTypHa CXeMa Ha

pucynky 1.14.
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Krnacudixams cucteM
[IPABKH 1 BHMIPIOBAHHA

CHCTeMH KOCHHITIE

3EapIOBATEHI CHCTEMH
BHMIPIOBAHHA

OgHOeIeMEHTHI KOCHHI

JIBOeneMERTHI KOCHHI

[BaraToeleMeHTHI KOCHHII

BapianT 1:
Hepemmril 3MIHHI

HAKOHETHHKH KD‘CI»IHI.IiB

Bapiant 2:

HaKOHCTHHKH

VHIBEpCAMRH1 3MIHH1

PHXTYEATLHHX KOCHHIIE

VHIBEpPCATBHI CHCTEMHE

L 4

L 4

CHcTeMa
"Roll-on/Roll-oft"
(moxmnoro B iagy
aBTOMOOLL)

BiICYTHICTE CHCTEMH
"Roll-on/Roll-off"
(moxmumnoro 8 3oy

aBTOMOOLLE)

k4

MexaHIMHEH TPHHOHI

mii

k4

OnTHYHEE IPHEIHLT 111

EnexkTpoHH! VHIESPCATBHI
CHCTEMH BHMIDIOBAHHS

v

EnexTpoHHO-MeXaHITHHE
OpHHIHEI BHMIPKBAHHA

L4

EnexTpoHHO-ONTHYHHE
TIPHHIHI BHMIPIOBAHHA

Y

ViIpTpa3ByVEOBHH
NPHHEIHI BEMiPIOBAHEA

Pucynok 1.14 — CtpykTypHa cxeMa kiacudikallii CiCTeM MPaBKH 1 BAMIPIOBAHHS

napameTpiB Ky30Ba

HaiinepcnekTUBHIIIMM € 3aCTOCYBaHHS KOMII'FOTEPHUX CHUCTEM KOHTPOJIO

HAOYHICTb, HAJIIWHICTb 1 IEPEKOHIUBICTb.

reoMeTpii Ky30Ba 3 BUKOPHUCTAHHSM ONTHYHUX CHUCTEM Oa3yBaHHsI, TOMY IO, Cepe
BCIX BIJIOMHUX METOJIB BUMIpPIB ONTHYHI BUMIPU BIIHOCSATHCS 10 HAUOIIBII TOYHUX.
['paHrvHA YyTIUBICTH 1 TOYHICTh KJIACHYHUX METOIIB ONTUYHUX BHUMIpIB IepeOyBae
Ha PIBHI JIOBXXMHM XBHWJI 3aCTOCOBYBAHOTO BUIIPOMIHIOBAHHS, IO JJISi BUJIUMOTO
(CBITJIOBOTO) BUIIPOMIHIOBAHHSI CTAaHOBUTH BenuuuHy nopsanaky 0,5 mxm. CyuacHi
TEXHOJIOT1i, Y TOMY YHCIIl €JIEKTPOHHI i KOMI'IOTEpHI, K W 1HIII HAYKOBO-TE€XHIUHI
JOCSITHEHHSI, TAI0Th MOXJIMBICTh MIABUIIICHHS TOYHOCTI W YYTIUBOCTI I1I€ B JECATKH

pa3ziB. HezaMiHHOIO BIACTUBICTIO pe3yJIbTATIB ONTUYHUX BUMIPIB 1 TOCHTIIKEHD € TXHS
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1.2 Ornsin icHYIOUHX CTEHIB AJIsl KOHTPOJIIO T€OMETpii Ky30BiB aBTOMOOLTIB

B ganmii 9ac s AKICHOTO 1 IIBHJIKOTO PEMOHTY aBTOMOOLTIB
BUKOPUCTOBYIOTbCS HaWKpallll TEXHOJIOTrii, Marepiadu 1 Cy4YacHE YCTaTKyBaHHSI.
VYceraTkyBaHHsS 71 aBTOCEPBICY BKJIIOYae 0arato HallMeHyBaHb, 1€ MOXE OyTH SK
OararodyHKIIOHATBFHE YCTAaTKyBaHHS, Tak 1 creriamizoBaHe. Tak, MIarHOCTHKY 1
BIIHOBJICHHS TIEPBUHHUX MapaMeTpiB Ky30Ba 3pyUHIIlIe 3A1HCHIOBATH HA CTCHMA1 JJIS
MIPaBKHU Ky30Ba (CTarmeni), Mo 103BOJISIE€ 3201 IUTH Yac.

Crameni BUKOPUCTOBYIOTh JJII TPOBEACHHS BCIX BHJIB Ky30BHUX pOOIT,
NOYMHAIOYM Bl HEBEIMKUX NOLIKOKEHb Ky30Ba 1 3aKiHUYIOUM KOPEKIIE€I0
reoMeTpudyHoi ¢opmu pamu aBToMOO1Is. CTeHAM NI MPaBKU Ky30BIB BKJIIOYAIOTH
JEKITbKa KOHCTPYKIM, TaKk cTaHAapTHAa MOJEIb 3BUYAWHO KOMIUIEKTYETHCS
M1IHOMHOIO IJ1aT(GOpMOI0, IBOMA CUIIOBUMU OallITaMu, a TAKOXK PI3HUMU IOMKpaTaMu
1 6arato yuM 1HmUM. [ligiiomMHi maTGopmMu MOKYTh BIAPI3HATUCA OJMH B OAHOTO, 1
TaKUM YHHOM MAarOTh P13H1 BIACTUBOCTI. Jesiki KOHCTPYKIIIT m1aTopM OCHAIYIOThCS
IPSIMOKYTHUMH OTBOPaMU JJIsl KPITUICHHS OCHAIIIEHHS. 3a 0MOMOTOI0 IIaTgopMu Ha
CTEH/I JJI1 TIPaBKH Ky30Ba MOKHA BCTAaHOBJIIOBATH JIOJATKOBI KOHCTPYKIIii, TaKi SIK
Omoku, JaHIIOrd 1 rigpouniHgpu. [le J03Bosisie  PO3MMPUTH  MOKIUBOCTI
YCTaTKyBaHHA. Y JEIKUX MOJIEJISX CTAIeliB MOKHA 3yCTPITH JIBa BUCTYIal04l 00'€KTH
3 OOKIB KOHCTPYKIIIi, T0/110H1 00'€KTH CITy>KaTh CBOEPITHOIO OMOPOIO JIJIST PO3MIIICHHS
1 MepeMillleHHs CUJIOBOrO YCTaTKyBaHHs. JIBI CHJIOBI OamTH TaKoX MOXYTh
MPUBHOCUTH CBOi OCOOJMBOCTI B KOHCTPYKIIIIO, TaK SIKIIO X POOOYMI XiJ] 3aI€KUTh
Bl TOYKM JIOJATKy 3YCHJUISA, TO 3YCHUIA 3MEHIIYEThCS 1 30UIBIIYETHCS Xia 3
MiBUIICHHAM TOYKH TPHUKIAJCHHS. A 3 TMOHIKCHHSM TOYKHA JOJATKy 3YCHIUIA
301IBIIYETHCS, @ X1/1 3MEHIIYEThCS, IPU IIbOMY 3aBXKIU MPUCYTHIA XOJOCTHH XiJ1, HE
3aJIeKHUM BIJl TOUKH NMPUKIIAJEHHS 3yCcuiuid [7].

PuxtyBanbauii creng SIVER E (puc. 1.15a) € nonmynsipHOIO BEpCi€ro cTanemis,
YTUIMBIIK B cO01 BC1 CydacHI pillleHHS Y 001acTi Ky30BHOTO peMoHTy. KoHcTpykiis
CTEH/Ty JI03BOJISIE Ty>KE IIBUIKO BCTAHOBUTH 1 3HITH OyAb-sIKUH aBTOMOO1JIHL MacOI0 JI0
3,5 ToH. Bamtu cuoBOro MpUCTPOIO 13 3yCHILISIM BUTSDKKH S5 a60 10 TOH MOXYTb

JIETKO MEePeMIIaTHCs MO BCbOMY pajlyCy MiaaTgopMH, MarOTh HAAIWHUN MeXaH13M

25



¢ikcarii.
KyzoBumii cranens SIVER C (puc. 1.150) Mae KOHCTPYKIIIO 3 BEIUKOIO
MPSMOKYTHOIO TUTAT(GOPMOIO 1 CHJIOBHUMH TPHUCTPOsiMU OamroBoro Ttumy. CTeHa

JTO3BOJISAE JTy>KE IIBUIKO BCTAHOBUTH 1 3HATH Oy Ab-SKHI aBTOMOO1Jb MacOIO /10 3 TOH.

a—SIVERE; 6 - SIVER C; 8- SIVER B; r—SIVER A

Pucynox 1.15 — PuxtyBanbui crennu ¢pipmu SIVER

PuxtyBansauii crenn SIVER B (puc. 1.158) BupoOisieTbest Maitke 15 pokiB st
BIJIHOBJICHHSI aBapiHMX Ky30BiB B ymoBax HeBenukux CTO. IlepeBaramu cteHmy
SIVER B € nepeBipeHa sikicTb, MOOUIBHICTB 1 3py4YHICTh 30€piraHHsl.

PuxtyBanpauii crenn SIVER A (puc. 1.15r) npusHadeHuit 115l BiTHOBICHHS
aBapiiHUX Ky30BIB JIETKOBMX aBTOMOOUTIB Baroto 2000 kr. baza 3atuckiB s
KPIIJIEHHS Ky30Ba MOXE PETYJIIOBATHUCS K 10 JOBXKUHI, TaK 1 110 IIUPHHI, JO3BOJISIOUYH
3aKpIIJIIOBATH IIMPOKY ramMmy aBTOMOOUTIB. Mami raGaputu CTeHAy 1 NpOCTHUM
JEMOHTaX CUJIOBUX MPUCTPOIB 3aiiMae MIHIMYM MIPOCTOPY MPH 30€piraHHi.

OcHoBHI TexHIYHI Xapaktepuctuku creHaiB ¢ipmu SIVER mnpuseneni B

tabmum 1.1.
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Tabmu 1.1 — TexHiuHi XapakTepUCTUKA pUXTyBalbHUX cTeHaiB hipmu SIVER

TexHiuH1 XapaKTepUCTUKU SIVER E SIVERA [SIVERB [SIVERC
JloBxrHa mmaTGopmMu, M 5,2 1,9 3,8 4.9
[[Tnpuna miargopmu, M 2,1 15 1,0 2,1
Bucota minatgopmu, M 67 67 67 67
TsiroBe 3ycuist CTIMKH, T 5 a6o 10 mo 10 o 10 5 a6o 10
MaxcumansHa 3500 2000 2000 3000
BaHTaKOIT JHOMHICTB, KT

Bara crenia B 300pi, KT 2000 560 1000 1600

Crenn  ¢ipmu Ilpodecionan (puc.

1.16) mnpusHayeHWil JUIsi TpaBKH

MOIIKOJIPKEHUX Ky30BIB JIETKOBUX aBTOMOOWIIB YCIX MapoK, 1[0 MalOTh BiIOOPTOBKY

noporiB. 3a BIJICYTHOCTI BiJIOOPTOBKH TMOPOTiB BUKOPHCTOBYIOTHCS CIIClIaJIbHI

NEPEXITHUKH.

Pucynox 1.16 — Crenn anisa npaBku Ky3oBa ¢ipmu [Ipodecionan

KoHctpykiiiss creHny 0a3yeTbes Ha CYIUTBHO3BApHIN JKOPCTKIM pami, 3a Ky

KPIIJISATBCA ~ PEeryJibOBaH1

3aKOYY€TLCA Ha CTCH/ 110 Tpallax.

3aXBaTU 1 CHJIOBI

®OyHKI110HATbHI 0COOIUBOCTI:

— TUIABHE PETYJIIOBAHHS 3aXBATHUX MPUCTPOIB IO JOBXKHUHI 1 HIUPHUHI;

BUTSDKHI

IIPUCTPOI.

— TpH CTYIEHI PETYJIIOBAHHSA MO BUCOTI 3aXBaTHUX MIPUCTPOIB,;

ABTOMOOLJIb

— BaKpiIUICHHS CUJIOBHUX MPHUCTPOIB JO paMH 3a JOMOMOTOI KIWHOBOTO

3aTUCKY,
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— BHCOKa TOYHICTh BEKTOpa MOAATKy 3yCWIIS BUTSKKH 3a JIOMOMOTOIO
PYYHOTO TiZpOHAacoca.

Crenn ¢ipmm Maiictep (puc. 1.17) npusHadeHWil isi TpaBKA Ky30BIB
aBTOMOO1T1B. KOHCTpyKIIisl cTeHy 0a3yeThesi Ha MOOLIBHIN PoO3'eMHIN pami, 3a sKY
KpIIUISITBCS PETyJIbOBaHI 3aXBaTH 1 CHUJIOBI BUTSDKHI MpUCTpoi. Jja ycTaHOBKH

aBTOMOOLIIS HA CTEH/I ITiT HHOTO MiIKOYY€EThCS pama.

Pucynok 1.17 — Crenn st npaBku Ky3oBa (ipmu Maiictep

Crenn cepii Maiictep BimpizHaeTscsi Bl [Ipodecionana po3'eMHOIO
KOHCTPYKIIEI0 paMH, W0 JO3BOJISIE BHKOPUCTOBYBATH CTE€HJ y HEBEJIHMKHUX
MAaMCTEPHSIX.

OCHOBHI TeXHIYHI XapakTepucTuku creHniB ¢ipmu IIpodecionan 1 Maiictep

npuBeieH1 B Tabnuin 1.2.

Tabmumsa 1.2 — Texuiuni xapakrepuctuku cteHaiB ¢ipmu I[Ipodecionan i

Maiicrep
TexHiuH1 XapaKTepUCTUKH [Tpodecionan Maiictep
3ycuyuIsl Ha IITOKY T1APOIMITIHAPIB, T 10 10
KibKICTh CHIIOBHX TIPUCTPOIB 1-3 1
["aGapuTH1 po3Mipu, MM 3900x1100x800 1920x1450x800
Po3mip poGouoi 300U, MM 8000x5100 6000x5000
Maca, kr 1200 1000
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Pucynok 1.18 — Cranens pamuuit NORDBERG AUTOMOTIVE BAS12-1

[Inatpopma cranmens NORDBERG AUTOMOTIVE BAS-1 (puc. 1.18)
BUTOTOBJIEHA 3 BUCOKOMIIIHOTO CTaneBoro npodumto. ToBmuHA miaTtGopMu aocsrae
100 mm. ITnardopma mae BUCTyIar041l KPOMKH Ha 30BHIIIHIX 1 BHYTPIIIHIX IPaHAX, K1
CIILy’aTh PEMKOBUMU ONOpaMU AJi CUI0BUX NpuUcTpoiB. [lIBuaka 1 mpocta mpoueaypa
YCTAaHOBKH/3HATTS aBTOMOOLIS Ha CTEHJ, HE BHMarae migiiomHuka. He Bumarae
LEHTPYBaHHS aBTOMOOLIS BIJHOCHO OCl paMH, 110 JO3BOJISIE ICTOTHO CKOPOTUTH 4ac
YCTAaHOBKU 1 MaKCHMaJIbHO PAIliOHAJILHO OpraHi3yBaTh poOOYMI MPOCTIp HA CTEH/I.
JIB1 mOTY>HI CHJIOBI OamITH 3 HaIIMHUMH KPITUICHHSMH, IO JIETKO (IKCYIOThCH,
JO3BOJISIIOYUX IIBUAKO 1 €(PEeKTUBHO JOKJIAJAaTH 3yCHJI B PI3HUX HampsiMax 1
3a0€3MeYyI0Th MOXKIIUBICTh POOOTH 3 Oy 1b-SIKOI0 YACTHHOIO Ky30Ba. [loBHUIT pO3BOPOT
Ha 360° Moxxe 3a0e3neunTu Oyb-KUI KyT NpUKIagaHHs 3ycwuis. batu He MaloTh
X0JIocTOoro xoay. KOMIUIEKT 3 YOTHpPhOX 3aTHCKIB IIBHJKO 1 HaJIIdHO (QIKCye
aBTOMOOLUTb. Pi3HOMaHITHI BUAM 3aTUCKIB 1 akcecyapiB 3a0e3MeuyloTh MOXJIUBICTh
MPOBEJEHHS BCiX BHAIB poOiIT. CuiioBi OamTu o0nagHaHI MOTYXKHOK 1 HAJIIAHOIO
T1PaBIIIKOIO 1 OCHAIIIEHI POJIMKAaMHU, PO3TaIlloBaHi Oe3nocepeHbo Ha miatdopwmi, 1 6e3
3aiBUX 3yCWJIb TNIE€PECYBAIOTHCA Y3/IOBXK IEpUMETpa CTEHAYy IO PEeUKOBHUX
HaIpapJisounX. Bucoka TOUHICTh TEJIECKOMIYHOT BUMIPIOBAJILHO1 JIIHIMKH, OCHAIICHOT
TAM, IO IIEHTPYETHCS MArHiTHUMHU (iKCaTOpaMHU Ha IMIAPHIPHOMY TMIJBICi, JIETKO
JIOTIOMO’KE 3aMIpSATH HABITh HaliMIHIMAJIBHIIII 3MiHU. PekoMeHaallii mo npoBeIeHHIO
BHUMIPIOBaHb MOCTIHHO 3a0€3MeUyIOThCS BIAHOBIECHOIO €JIEKTPOHHOIO 023010 JaHUX. Y
KOMIUIEKTAIlIF0 ~ BXOJIUTh:  IlaropmMa 3  BHCOKOMILHOI ~ JIMCTOBOI  CTall

BaHTaXoMiAHoMHICTIO 3,5 TOH; 2 cuioBl mpuctpoi i3 3ycwuism 10 ToH; 2
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SJICKTPOTIAPABIIIYHI HACOCH; BUMIPIOBAJbHA TEJIECKOMIYHA JIIHIWKA 3 €JIEKTPOHHOIO
0a3010 TaHUX; IEPECYBHUI CTEH]I 3 OCHAIIIEHHM 3 16 TpeMeTiB.

OcHoBHI ~ TexHiuHI  xapakrtepuctuku cramenss ¢ipyu  NORDBERG

AUTOMOTIVE BAS12-1 npuseneni B Tabuwii 1.3.

Tabmumss 1.3 — TexHiuHl XapaKTepUCTHUKKA paMHOTO cramens (ipmu

NORDBERG AUTOMOTIVE BAS12-1

HaiimenyBanHs napamerpa 3HaUYEHHs apameTpa
JloBxuHa miatGopmu, MM 5190

[[IupuHa miargopmu, Mm 2120

Po6oua BucoTa minatdhopmu, MM 570

Tuck B rigpasniuniit cuctemi, MIla 70

MaxkcumaibHa cria Taru oamru, kKH 95

KyT npuknagasss 3yCcusuis 360°

MaxkcuManabHa BAHTAKOMIIHOMHICTb, KT 3000

3arajibHa Bara yCTaTKyBaHHSI, KT 2300

Pucynox 1.19 — Crenn dipmu Fast st mpaBku aBapiiHUX Ky30BiB aBTOMOOLJTIB

Crenn ¢ipmu Fast (puc. 1.19) npusHadeHuii Ajis mpaBKU Ky30BiB aBapiitHUX
JIETKOBUX aBTOMOO1JIIB, MIKpOaBTOOYCIB, MO3aILISIXOBUKIB Macoto 10 3 ToH. CTeHa
OCHAIIIEHUW 3ai3JJHUMU amapeyissMu 1 BJIACHUM TiAPABIIYHUM MIJIHOMHHKOM, IO
TMOJIETIITY€ TTIOCTAHOBKY aBapiifHOTO aBTOMOOUIS JJIsl TIPOBEJIEHHS Ky30BHUX poOiT. B

KOMIUIEKT CTEHJY BXOASATh Bl TIAPABIIYHI CTIMKM, SKI JIO3BOJISIIOTH TMPOBOIAUTH
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PEMOHT HE TUIBKM OIYHUX TMOIIKO/KEHb, ajie¢ 1 BUTKKY AePOPMOBAHOTO Iaxy.
VYrpaBiiHHS TiAPaBIIYHUMHU CTIHKAMU BUKOHYETHCS 3 BHUHOCHUX ITHEBMOHACOCIB
(BupoOHuLITBa amepukaHcbkoi kommanii SPX Power Team), mo BukiIodae
MO>KJIMBICTh TpaBMyBaHHSI MEPCOHANY MpHU MPOBEACHHI BUTSKHUX orepaiiid. Kpim
TOT'0, KOHCTPYKIIiS MJIATGOPMH CTCHTY 103BOJISIE OE3MEPEIIKOAHO MTePEeMIIIaTH CTIMKU
0 BCHOMY TEPUMETPY HABKOJIO aBTOMOOUISA, HAAIWHO (ikCyroun ix y BHOpaHOMY
MaiictpoM Micii. HabGip 1HCTpyMEHTY 1 NPHCTOCYBaHb, II0 BXOJUTh B KOMILICKT,
JI03BOJISIIOTH 3/11MCHIOBAaTH BIHOBJICHHS Ky30Ba aBTOMOOLIS A0 MOYAaTKOBOTO CTaHY,
MOBHICTIO YCYBaIOUH MOIIKOIXKEHHS.

Cranens dipmu MAXIMA-800 (puc. 1.20) npusHaueHHil s HIBUIKOTO
PEMOHTY HEBEJMKUX IOIIKO/HPKEHb KY30BIB aBTOMOOUTIB 1 [IJIi HEBEIMKHUX
PUXTYBAJIbHUX MalCTEPEHb, B IKUX OOMEKEHUI MPOCTIp.

[lepeBarorw Takoro BUIY CTamems € Te, 10, 3aBASIKU CBOiM KOHCTPYKIIIi, BiH
3aiiMae MEHILe MICL, IO 3BUIbHAE 3HAYHY YACTUHY poO0OYOTro MPOCTOPY il AHUILIEM
MamuHu. CTarnellb BCTAHOBJICHUN HAa HOXUYHOM MIJHOMHHKY, IO J1a€ MOKJIUBICTD

NIHIMATHU 1 TATHYTH KY30B Ha NOTPiOH1N BUCOTI.

Pucynox 1.20 — Cranens ¢pipmu MAXIMA-800

ABTOMOOUIH TMOJAETHCA Ha CTeHJ 0e3 B'i3HUX TpamiB. KOMIUIEKT 3 4OTHPHOX
CTaHJAPTHUX 3aTHUCKIB rapaHTY€E MBUJKE 1 )KOPCTKE KPITUIeHHs] aBTOMOO1s1. CTarnenb
MAXIMA npu3zHaueHHi, [Jis TOTO M00 3a0e3MeUnT PEMOHT BHCOKOI TOYHOCTI 3a
MiHIMyM poOodoro uacy. Crameni MAXIMA mnoenHyroTh B co0l Taki BaKJIMBI

eKCIUTyaTallliiHI XapaKTepUCTHKH, SIK:
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— TPOCTOTa B EKCILTyaTallii ;

— TOBHUH HaO1p MPUCTOCYBaHb, CIICIIOCHAIIIEHHS 1 BCUISIKUX aKCeCcyapis;

— MOXJIMBICTh BUKOHAHHS a0COJIIOTHO BCIX PEMOHTHHUX POOIT, MOB'SA3aHUX 3
BUIPABJICHHSAM reoMeTpii Ky30Ba aBTOMOOLIA (paMu).

Binminai ocodnusocti craneais MAXIMA-800:

— IIBHJKA 1 IPOCTa MpoLEeaypa YCTAHOBKU/3HATTSA aBTOMOOLUISI HA CTEH;

— aBTOMOOUIb MOJAETHCA HA CTEH]T O3 B'I3HUX TparliB;

— cuJjoBa 0arTa mepeMimmaeTbess HaBKoJIo Tuiatopmu B aiana3zoHi 360°;

— piBHa miargopma 3abe3neuye TOUYHICTh BUMIPIOBAHHS aBTOMOOUIS MPSMO
Ha wiii;

— yHIBEpCalbHI 3aXBaTH MIBUIKO 1 HAAIHHO 3a(1KCYIOTh ABTOMOOLIIb;

— BCIO PHUXTYBaJbHYy pOOOTY MOXJIHUBO 3pOOMTH 3a JIOIOMOIOIO
BHUCOKOMIITHUX JIAHIIIOT1B 1 aKcecyapis.

OcHoBHI TexHiuHl Xapakrepuctuku creHaiB ¢ipmu FAST 1 MAXIMA-800

npuBezeHi B Tabnuii 1.4.

Tabmuna 1.4 — Texuiuni xapakrepuctuku cteHaiB Gpipmu FAST 1 MAXIMA-

800

TexHI4HI XapaKTepUCTUKU FAST MAXIMA-800
3ycuuis riapaBaiyHUX HACOCIB, T 10 10

Tuck crioxxuBanoro mositps, MIla 0,8 0,8

["abapuTHi po3Mipu, MM 5180x2100x560 2875x815
BanTaxomnigiioMHICTh aTGopmu, Kr 3000 2500

Mac ctennaiB B 300pi, KT 2500 1300
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a— Cranens B19 G (Trommelberg); 6 — Cranens B22 G (Trommelberg)

Pucynok 1.21 — [Tnardopmeni cranens gpipmu Trommelberg

Cranens ¢ipmu Trommelberg (puc. 1.21) 3acTocoByeThCs 17151 BiAHOBJICHHS
reoMeTpii Ky30Ba aBTOMOOUTIB, 1110 MAIOTh MOIIKOIKEHHSI Oy b-5IKO1 CKJIATHOCTI.

[Tnardopmu cramneniB MarOTh MOJOBXKHI Ia3H, 1O J03BOJISIE BCTAHOBIIOBATH 4
aHKEpH1 CTiMiKK B OyAb-IKOMYy Micll IiIaTtgopMu. Biapm TOro, HasgBHICTH Ma3iB
JI03BOJISIE TOBHICTIO BHUKOPHCTOBYBAaTH IOBEPXHIO IUIATGOPMHU B MpPOLECI MPaBKU
Ky30Ba. AHKEpHI CTIAKHU CcTameniB 3a0e3neuyoTh IPOCTy 1 MBUIKY (iKcallilo Ky30Ba
pPEMOHTOBaHOrO aBTOMOOUIA Ha miIaropmi. CTIHKH KpIIUIATECS OJHHM OOJITOM,
MarOTh PETyJIIOBaHHS IO BHUCOTI. /Bl CHIJIOBI CTIMKM 3 TiIpaBIiYHUM IIPUBOJOM 1
TATOBUM 3yCHJUIAM 1O 10 TOH BUIBHO NEPEMIIIAIOTHCA HABKOJIO MJIAT(HOPMH, IIO
POOUTH MOKJIMBUM NPUKIIAICHHIM TITOBOrO 3yCHIUIS 10 OyAb-sKOI TOYKH Ky30Ba
aBTOMOO1s. BucoTa TmpuKIaaHHsS TATOBOTO 3YCWIIS JIETKO 3MIHIOETHCS 3a
JIOTIOMOTOI0 3MIHM TOJOKEHHS XOMyTa 31 MKiBoM. JJis 3pyuyHOro 3aizay 1 3'i31y
aBTOMOOLII ~ BUKOPHCTOBYETHCA  TIAPABIIYHMM  MIAHOMHHM  TPUCTPIA s
NiaHAOMY/ONyCKaHHs TUIATQOPMU Ha OJHY CTOPOHY (OAHOCTOPOHHIW MiAMOMHHUK).
VYnopaBimiHHA ~— MIZAOMOM 1 ONYCKaHHSIM  3[IMCHIOETHCS 32  JOMOMOIOIO
MHEBMOTiApaBiiyHoTo Hacoca Bigomoi pipmu ENERPAC.

OCHOBHI ~TEXHIYHI XapaKTEPUCTUKH IUIATQPOpPMEHUX cTanemB  (ipMu

Trommelberg npuseneni B Tabmui 1.5.
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Tabmums 1.5 — TexHiuHI XapaKTepUCTHKU IUIAaTGOpMEHHUX cTameniB ¢ipMu

Trommelberg

TexHiuH1 XapaKTepPUCTHKU Cranens B19 G Cranens B22 G
JloBxuHa maThopMu, MM 5500 5500

[[Inpuna miatgopmu, MM 2100 2100

Bucota miatrdopmu, Mmm 560 360-600
TsiroBe 3ycusuis CTIHOK, T 2x10 2x10

Po6ounii Tuck mositps, Mlla 0,8 0,8
MaxkcuMalibHa BAaHTa KO JHOMHICTb, KT 3500 3500

Bara, xr 2500 2500

1.3 KoHTpObh TOYHOCTI TEOMETPUYHUX MTapaMeTPiB

Mertposorisa (rpeubkoro "MeTpo" — mepa, "noroc" — HaBUaHHS) — HayKa Ipo
BUMIPIOBaHHs, METOJM 1 3aco0M 3a0e3MeUeHHS €IHOCTI 1 HEOoOXigHOI TOYHOCTI
BHMIPIOBAHb.

VY cywyacHOMYy CYyCHIIBCTBI METPOJIOTiS K Hayka 1 0O0JacTh MNPaKTUYHOL
JUSTTBHOCTI BUKOHYIOTH BEJIMKY pojib. Lle moB'si3aHo 3 TuM, IO MPaKTUYHO HEMAae
XKOJIHOI c(epu TIOACHKOI IIAJIBHOCTI, J€ O HE BHUKOPHUCTOBYBAJIUCS PE3YJIbTATH
BUMIpIOBaHHA. B VYkpaiHi mogHs BUKOHYyeTbcs moHaA 20 MidbSApAIB PI3HUX
BUMIipIOBaHb. BUMiprOBaHHS € HEBIJI'€MHOIO YaCTHHOIO O1IBIIIOCTI TPYI0BUX MPOIIECIB.
Burtpartu Ha 3a0e3nedeHHs 1 IpOBEICHH BUMIPIOBaHb CKIala0Th 01u3bko 20 % Bix
3arajbHUX BUTPAT HA BUPOOHUIITBO MPOTYKITii.

JInst KUIBKICHOTO BH3HA4YeHHS (BUMIPIOBAaHHS) TOro abo IHILIOTO MapaMerpa,
XapakKTepUCTUKU TMPOAYKIli, Tpolecy, sBHUIIA, TOOTO OyAb-IKOTO O00'€KTY
BUMIPIOBaHHS, HEOOXITHO: BUOpATH MapaMeTpH, XapaKTEPUCTUKH, SIKIi BU3HAYAIOTh
BJIACTUBOCTI 00'€KTY, 110 LIKABJIATH HAC; BCTAHOBUTH Mipy TOCTOBIPHOCTI 3 SIKOIO CI1J
BU3HAYATH BUOpaHi MmapaMeTpH, BCTAHOBUTH JOIYCKH, HOPMU TOYHOCTI 1 TaK Jalii;
BUOpaTH METONM 1 3acO0M BHUMIPIOBAHb JJisi JOCSTHEHHS HEOOXITHOI TOYHOCTI,
3a0€3IeYnTH TOTOBHICTh 3aC001B BUMIPIOBAHb BUKOHYBATH CBOT1 (DYHKIIIT IPUB'SI3KOIO

3ac00iB BHUMIPIOBaHb [I0 BIAMOBIIHMX €TaJOHIB (32 JOMOMOTOI0 TMEPIOAMIHOT
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nepeBipKy, KamiOpyBaHHs 3ac001B BUMIPIOBaHb); 3a0e3MeunTi 00K a0 CTBOPEHHS
HEOOX1IHUX YMOB TIPOBEJCHHS BHUMIPIOBaHb, 3a0e3medyuTH OOpOoOKYy pe3ysbTaTiB
BHUMIPIOBAHb 1 OLIIHKY XapaKTEPUCTHK MOXUOOK.

[lepepaxoBaHi MOJIOKEHHS € CBOEPIAHUM JIAHIIOTOM, BIUTYYEHHS 3 SIKOi-HEOY Ib
JJAHKM HEMHUHYYe IPUBOJATH JIO OTPUMAaHHS HEJOCTOBIpHOI i1HopMalli, 1, fK
HACJIJIOK, /10 3HAYHUX €KOHOMIYHMX BTPAT 1 yXBaJICHHS TOMUJIKOBHX PIllICHb.

MOXIIMBICTh 3aCTOCYBaHHS PE3yJIbTATIB BHUMIPIOBAHb ISl MPaBUIBHOTO 1
e(pEeKTUBHOTO BHpIIICHHS OyAb-sIKOI BHUMIPIOBAbHOI 3a7adi  BU3HAYAETHCA
HACTYTHUMU TPbOMa yMOBaMHU:

— pe3yJbTaTH BUMIPIOBAHb BUPAXKAIOThCSI B Y3aKOHEHUX OJIMHUIIIX;

— 3HAYEHHS [IOKAa3HUKIB TOYHOCTI pe3yJibTaTiB BUMIPIOBaHb BIIOMI 3
HEOOX1THOO 33JIaHOI0 JIOCTOBIPHICTIO;

— 3HAYEHHS MMOKA3HUKIB TOYHOCTI 3a0€3ME€YyI0Th ONTUMAJIbHE BiAMOBIIHO J10
BUOpaHUX KPUTEPIIiB PILIEHHS 3a/1a4l, 7S KO 11 pe3yJIbTaTH IPU3HAUYEHI (pe3yIbTaTH
BUMIPIOBaHb OJIEpkKaH1 3 HEOOX1THOIO TOUHICTIO).

SIK110 pe3yapTaTH BUMIPIOBAHb 33JOBOJBHSIOTH MEPIINM JBOM YMOBaM, TO PO
HUX B1JIOMO Bce, IIT0 HEOOX1THO 3HATH JIJI YXBAJICHHS OOTPYHTOBAHOI'O PIIICHHS PO
MOXIJIMBICTh iX BUKOPHUCTOBYBaHHS. Taki pe3yJbTaTH MOXKHA 3ICTaBISATH, BOHH
MO>KYTb BUKOPUCTOBYBATHCS B PI3HUX MOEAHAHHSAX, PI3HUMU JIFOJIbMH, OPTaHI3alIIMH.
B mpomy Bumaaky roBopsTh, IO 3a0e3leueHa €IHICTh BUMIPIOBaHb — CTaH
BUMIPIOBaHb, MpU SKOMY iX pe3yJbTaTH BHPAXEHI B Y3aKOHEHMX OJUMHHULAX 1
MOTPIITHOCTI pe3yJIbTATIB HE BUXOIATh 32 BCTAHOBIICHI MEXI 13 33J]aHOO0 BIPOT1/IHICTIO.

Tpets 3 nepepaxoBaHUX BUILE YMOB BU3HAYA€ BUMOTY JIO TOYHOCTI BXKUBAHUX
METOIB 1 3ac00iB BUMIpIOBaHb. HemocTaTHs TOYHICTh BUMIPIOBaHb MPUBOIUTH [0
30UTBIIICHHS TIOMWJIOK KOHTPOJIO, /10 EKOHOMIYHHMX BTpaT. 3aBUIICHA TOYHICTH
BUMIpPIOBaHb BHUMAarae BUTpPAT Ha NMpHUAOaHHS JOPOKYMUX 3aC001B BUMIpIOBaHb. Tomy
11 BUMOTa € HE TIJIbKM METPOJIOTIYHOIO, ajie 1 €KOHOMIYHOK BHMOTOI, OCKUIBKH
MOB'S3aHO 3 BUTPATAMH 1 BTpATaMU NP MPOBEICHHI BUMIPIOBAHb.

KOHTpOJIb TOYHOCTI F€OMETPUYHUX MapameTpiB € 00OB'SI3KOBOIO CKJIaJ0BOIO
YACTUHOIO KOHTPOJIO SIKOCTI 1 BUPOOJISETHCSA 3a JOMOMOTOIO 3ICTaBICHHS IIHCHUX

3Ha4YeHb MapaMmeTpiB ab0 XapaKTEPUCTUK TOYHOCTI 31 BCTaHOBJIEHHMH. B mporueci
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BUPOOHMIITBA HA TMIANPHEMCTBAX 1 OpraHi3amisx CJiJ BUKOHYBAaTH BXITHUH,
onepaniiHuii 1 NpuAMaIbHUNA KOHTPOJIb TOYHOCTI. KOHTpOJIb TOYHOCTI MOBHMHEH
3a0e3nevyyBaTH:

— BHU3HAYCHHSA 13 3aJaHOI0  BIPOTIAHICTIO  BIJAMOBIAHOCTI  TOYHOCTI
F€OMETPUYHUX TMapamMeTpiB BUMOTaM HOPMATHBHO-TEXHIYHOI, TEXHOJIOTIYHOI 1
MPOEKTHOT JOKYMEHTAIlli Ha 00'€KTH KOHTPOJTIO;

— OTpUMaHHS HEOoOX1aHO1 1HhOopMaIlli IS OIIHKK 1 PETyJIOBAaHHS TOYHOCTI
TEXHOJIOT1YHUX TIPOIIECIB.

KOHTpOJTt0 TOUHOCTI MAJISATaI0Th:

— TEOMETPUYHI T[apaMeTpu €JEMEHTIB 1 MapaMeTpd, 1[0 BU3HAYAIOTH
MOJIOXKEHHSI OPIEHTHPIB PO3OMBHUX OCEU 1 OPIEHTHUPIB AJII YCTAHOBKHU E€JIEMEHTIB, a
TaKOX TMOJIOKEHHS €JIEMEHTIB B KOHCTPYKITISIX;

— TEOMETPUYHI MapaMeTpyd TEXHOJOTIYHOTO yCTaTKyBaHHsA, GopMm 1
OCHAIIEHHS, 1110 POOJIATH BILUIUB HA TOYHICTh BUTOTOBJICHHSI €JIEMEHTIB 1 iX YCTaHOBKH
B KOHCTPYKIIISX 1 BKa3aH1 y BIAMOBIIHUX TEXHOJOTTYHUX JIOKYMEHTaX.

[TpaBuiia KOHTPOIIO TOYHOCTI BCTAHOBIIOIOTH 3AJIEKHO BiJl XapakTepy 00'€KTy
KOHTPOJIFO 1 KOHTPOJIbOBAHHMX TMapamMeTpiB, 0O0CATY BUPOOHUIITBA 1 CTaOIIBHOCTI
TEXHOJIOTIYHUX TIPOIIECIB 3 ypaxyBaHHSM BapTOCTI 1 HEOOXITHOI HaAIIHHOCTI
KOHTPOJTIO.

Y cramgaprax 1 IHIIMX HOPMATHBHO-TEXHIYHUX JIOKYMEHTax, IO
BCTAHOBJIIOIOTH MPABUIIA KOHTPOJIIO, MIOBUHHI OyTH BU3HAYEHI:

— KOHTpPOJIbOBaHI TapaMeTPH;

— BXKMBaHUM METOJI KOHTPOJIIO;

— TUTaH KOHTPOJTIO 1 TOPSAZIOK MOTO TPOBEICHHS;

— 3aco0u KOHTPOJIIO, PAaBUJIa BUKOHAHHS 1 BAMOTH JI0 TOYHOCTI BUMIPIOBaHb;

— METO/1 OL[IHKH PEe3yJIbTaTiB KOHTPOIIO.

Ha mignpuemctBax cnijy po3poOsiTU CTaHAAPTH MIANPUEMCTBA, KapTH 1
BIJIOMOCTI KOHTPOJIIO 1 IHIII TEXHOJOTIYHI JOKYMEHTH Ha TpollecH 1 omepairii
KOHTPOJIIO, BU3HAYAIOUl JJIsi KOHKPETHUX OO'€KTIB KOHTPOJIO PO3MIIIEHHS IOCTIB
KOHTPOJIIO TIO0 TEXHOJOTIYHOMY TMpOIleCy, BHUKOHABIIB, 00'eM 1 3MICT POOIT MO

KOHTPOJIIO, METOAMKH 1 CXEMHU BHUMIpIOBaHb, MpaBuia 300py, O0OpoOku 1
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BUKOPHUCTOBYBaHHS 1HGOpMaIlii Mpo pe3yabTaTH KOHTPOJIIO.
HopmaTruBHO-TEXHIYHI 1 TEXHOJIOT1YH1 IOKYMEHTH, 1110 BCTAHOBJIIOIOTH MTPaBHUIIa
KOHTPOJIIO TOYHOCTI, MOBUHHI MPOXOJAUTH METPOJIOTIUHY €KCIIEPTU3y BIAMOBIIHO A0

BHUMOT CTaHI[apTiB.

1.4 BuCHOBKH 3a pO31JIOM

Ha mizncraBi mpoBeaeHOT0 aHami3y 3po0JieH] HaCTYIHI BUCHOBKHU:

1) mnpoaHaIi30BaHO ICHYIOY1 TEXHOJIOTIT KOHTPOJIIO TEOMETPHUYHUX ITapaMeTpiB
KY30BIB JICTKOBHUX aBTOMOOWIIB. PO3risiHyTI TEXHOJOTii J03BOJSIOTH Ha JIOCUTH
BUCOKOMY DIBHI BIJHOBJIIOBATH T€OMETPUYHI MapamMeTpu Ky30BIB, MPU LHbOMY
OUIBIIICTD 3 HUX Ma€ HEJOCTATHIO JIJIsi CyYaCHUX BUMOT TOUYHICTH 0a3yBaHHS Ky30BiB;

2) Ha OCHOBI aHamily CKJaJicHa Yy3araJlbHeHa CTPYKTypHa cXema
KJacuikamli cucTeM MpaBKU 1 BUMIPIOBaHHS NTapaMeTPiB Ky30BiB.

JInst mocsiTHEHHST METH poOOTH HEO0OX1JHO BUKOHATH HACTYITHI 3aB/IaHHS:

— pocmautu Ha creHal CELETE TounicTh 0Oa3yBaHHS Ky30BIB JIETKOBHX
aBTOMOO1IIIB;

— TPOBECTH CTATUCTUYHI JOCHIKEHHS Ta 3pOOMTH peKoOMeHaaIli 3

BUKOPUCTAHHS PE3yIbTATiB y BAPOOHUIITBI Ta B HABYAIBHOMY IPOILIEC.
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2 AHAIJI3 3ACTOCYBAHHA CYUYACHMX BUMIPIOBAJIBHUX
TEXHOJIOI'TH ITPU PEMOHTI KY30BA ABTOMOBLIA

2.1 Amnaini3 3aCTOCYBaHHS KOMI'IOTEPHUX CUCTEM KOHTPOJIIO T€OMETPIi Ky30Ba

B ymoBax cydacHOro pHHKY, JKOPCTKOi KOHKYpPEHIi 1 MOCTIHHOTO
BJIOCKOHAJICHHS TEXHOJIOT1H Ha MIAMPUEMCTBAX, TAKUX K aBTOMOO1JIbHA, TOCTPO BCTAE
npoOiemMa TMIBHUAKOTO 1 BCECTOPOHHBOTO KOHTPOIIO aBTOMOOUIA. bimbmiicTh
MIIPUEMCTB Y KpaiHU JIIF0YH MO-CTapOMy, BUKOPUCTOBYIOTh 3aCO0M KOHTPOJIIO Pi3HI
mabJIOHW, IIYMW 1 KOHTPOJIbHI TPUCTOCYBaHHS, SIKI YAaCTEHBKO HE JI03BOJISIOTH
MPOBECTH BUMIpH B JIOKAQJbHUX 30HAX, BKa3aHWMX HA BHUMOTY KOHCTPYKTODIB,
TeXHOJIOT1B 1 KoHTposepiB BTK.

Ha mignmpueMcTBax, J€  3aCTOCOBYIOThCS — CTalllOHApHI  KOHTPOJIHHO-
BuMiproBaibHi MammHu (KBM), HEMOXIMBO BUKOHATH BUMIPIOBaHHS 00'€KTIB, SIKi
Ba)KKO MEPECYBAIOTHCA, 3p0OUTH BUMIPU B X011 TEXHOJOTIYHOTO MpoIiecy. Y 3B'SI3KY 3
UM OoJiepKaTh Oa)kaHWM €KOHOMIYHMM e(EeKT BIJ TaKuX JOPOrMX BUMIPIOBAIbHUX
MPUCTOCYBaHb y>ke Baxkko. CITiJl 3a3HAYUTH, 1110 32 TEXHOJIOTI€I0 BUPOOHHUIITBA HE
3aBXJIM HEOOXiJIHA TaKa BEJMKA TOYHICTh, Ky 3a0€3MeUy0Th MOpPTajIbHI MalIUHHU.
Tomy Oarato miANPUEMCTB CTalIM BUSBISATH BEIHMKY LIKABICTh JO HOBUX Cy4YacCHUX
KOMIT'TOTEPHUX BHMIPIOBAIBHUX MAIIIWH, 110 BIATOBIAI0Th TAKUM BUMOTaM, SIK:

— HU3bKa BaPTICTb;

— BeJIMKAa TOYHICTh BUMIPIOBaHb;

— YHIBEpCAJIbHICTb;

— BHCOKa MOOLITBHICTB;

— MOXJIUBICTH aBTOHOMHOI pOOOTH B yMOBaX peajibHOTO BUPOOHUIITBA;

— TpOoCTOTa HaBYAaHHS MepcoHany 1 ekcrutyatauli KBM 1 ii mporpamuoro
3a0e3neyeHHsl.

Komm'torepHi cHcTeMH BHUMIPIOBAHHS JIO3BOJISIIOTH 3 TOYHICTIO JI0 2 MM
BCTAHOBJIIOBATH TIOJIOKEHHS BIAMOBITHUX KOHTPOJIO TOYOK Ky30Ba, IMEPEAAIOThH
BIZIMOBIIHY 1H(OpMAIliI0 HA €KpaH MOHITOpA 1 pa3oM 3 JaHUMH, IO XapaKTEPU3YIOTh

BIJIXWJICHHS TIapaMEeTPiB Ky30Ba BiJl PErIAMEHTOBAHUX 3HAYEHb, JAIOTh PEKOMEH Al
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110 HaMpsIMy BUTSDKKY TIPU B1THOBJICHHI TOYATKOBOI1 (JOPMU Ky30Ba.

JlaHi BUMIpIOBaHh TE€OMETPUYHHMX IMapaMeTpiB Ky30Ba IICIsI PEMOHTHO-
BIJTHOBHUX POOIT JTO3BOJISIOTh 00'€KTUBHO OI[IHUTH SIKICTh BITHOBJICHHS — MOBHICTIO
MEePEBIPUTH  BIAMOBITHICTh 3aBOJCHKHUM CTaHJIAapTaM T'€OMETpii Ky30Ba, IO
30epiratoTbcs B 6a31 KOMI'IOTEpa BUMIPIOBAIBHOI CUCTEMU. Y 0a3l JaHUX MICTUTHCS
NMOBHa 1HQOpMAIlST MPO TEOMETPUYHI PO3MIpPU aBTOMOOLTIB, SIKI 3HAXOIATHCS B
eKCIUTyaTallii B JaHWH Jac.

OCHOBHHMI  «eKCIUTyaTallliHUI»  MmapameTp, MO0 SKOMY  pO3pPI3HAIOTH
KOMIT'FOTEPHI CUCTEMHU, — IPUHIIUII J1ii 1 CTIOC10 Iepeiayi CUTHATY Bijl BUMIPIOBAJIBHOTO
MOAYJsi B KOMM'tOTepHUH. BumipHuk wMoxxke OYTH eJIeKTPOHHO-MEXaHIYHUM,
yIIbTPa3ByKOBUM, JIA3EPHHUM.

Y KO’)XKHOMY KOHKPETHOMY BHUIIAJIKy MOXHA BUOPATH CUCTEMY JJI1 BUMIPIOBaHHS
— eJIEKTPOHHY a00 3BMYaifHy, MeXaHIuHy. TakoX MepeBaror0 eIeKTPOHHOT CUCTEMH €
MO>KJIUBICTh 3a0€3M€UEHHS MOCTIMHOTO KOHTPOJIIO MOJIOKEHHS! OJHOYACHO JIEKIIBKOX
TOUYOK Ky30Ba.

EnextponHo-mMexaHiuHa cuctema (puc. 2.1a) BKJIt0Ua€e KOHCOJIb 3 KOMITFOTEPOM
1 IapHIPHO-BAXXUIBHIM MEXaHI3MOM, 1110 BUCYBAETHCS, Ha KIHII SKOTO 3HAXOIUTHCSA
BUMIpIOBajbHA TONKa. J[J11 BU3HAYEHHS TOJIOKEHHSI KOHTPOJIBHUX TOYOK HEOOX1THO
TOPKHYTHUCSI TOJIKOIO IEHTPY KOHTPOJBHOI TOUKH. BHUMIipIOBaHHSA 3a0€3MeUyIOThCS
KOHTPOJIEM 3a 3MiIHaMH TOJIOKEHHS IIapHIPIB BaXUIHHOTO MexaHizMmy. Hemomiku
bOr0 CMOCO0Yy — MpH BUMIPIOBaHHI 3aJHBOI 1 MEPEIHBOI YACTHHU aBTOMOOLISA
MOTPiIOHO MEepeMiIaT yBeCh OJIOK.

[Ipu BUKOpUCTaHHI €IEKTPOHHOI CHCTEMHU BUMIPIOBAHHS IMapaMeTpiB Ky30Ba 3a
JIOTIOMOT010 YJIbTpa3ByKa (puc. 2.1B), MiJl OCHOBY aBTOMOO1JIS MOMIIIAIOTh JIKEPEIIO
yJIbTpa3ByKa. YIbTPa3ByKOBI XBWJII MPSIMYIOTb JI0 YYTIUBUX  €JIEMEHTIB,
pO3TallOBaHUX B KOHTPOJIbOBAHUX TOYKAX Ky30Ba 1 BIJOOpa)xaroTbCsl BIJ HUX.
EnexTpoHHUI NpUCTPiii BUMIPIOE Yac, sIKUW MOTPIOEH, 100 XBUIJII MOBEPHYIUCS 10
JoKepenia yibTpa3Byka. [lo 1boMy dYacy BH3HAYAETHCS BIJICTaHb, SKY MTPOUIUIH
yABTPa3BYKOBI XBWJIl, 11O JO03BOJISIE TOYHO BCTAHOBUTU TMOJOXKEHHS Oyab-SKHX
KOHTPOJIbOBaHUX TOYOK. Benmka mnepeBara CUCTEMH — MOXIIMBICTh MOCTIHHOTO

KOHTPOJIIO TOJIOKEHHS BIApa3y JCKIIbKOX TOUOK Ky30Ba. lle Mae 0cobmmBO Bennke
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3HAUEHHS, SIKIIO TOIIKO/PKEHI YaCTUHU Ky30Ba B JEKUIBKOX MICIIX CIIOJTYy4YeHI 3

HGI{C(bOpMOBaHHMH JCTaJIsIMU.

d

a—3 eHeKTpOHHO'MexaHi‘{HOIO;

0-3 CJICKTPOHHO-OIITUYHOIO; B — 3 YJIbTPAa3BYKOBORO

Pucynok 2.1 — IIpuctpoi 3 cuctemamMu BUMipIOBaHb

[TpuHIMN poOOTH €IEKTPOHHO-ONTUYHHUX BUMIPIOBANIbHUX cucTeM (puc. 2.10)
CXO03KHi1 3 pOGOTOIO YJIBTPA3BYKOBHUX. IX BUMipIOBaIbLHUNA MOY/Ib — Ja3epHUIl CKaHED
1 BigOWBavi, SKI KPIMIATBCS 1O KOHTPOJBHUX TOYOK. DOTOAATUMKH CKaHepa
BU3HAYAIOTh KYT B1IOOPAKEHOTO BiJ «MIIICH1» TPOMEHS, pe3yIbTaTu 00pOOISIOTHCS,
a 00YHCIIeHI KOOPJUHATH TOYOK 31CTaBIIIOTHCS 3 BKa3aHUMU B 0a3i JaHUX.

YabTpa3ByKoBI 1 €IEKTPOHHO-ONTHUYHI CHUCTEMHU JO3BOJISIIOTH B IPOIIECi
PEMOHTY CIIOCTEpIraTd 3a BCiMa 3MIHAMH KOHTPOJIbOBAHMX TOYOK, BIJICTEKYIOUU
MPOIIeC BITHOBJIEHHS Ky30Ba.

B pe3ynbTaTi npoBeeHHs aHali3y IMepeBara BIIJAEThCS ONTHUYHUM CHUCTEMaM

BUMIpIOBaHHA (pucC. 2.2), TOMY 110, BOHH BOJIOJIFOTh BEIUKOI YHIBEPCAJILHICTIO 1
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MBUAKOAIEID. Ponb ONTHYHWUX CHUCTEM KOHTPOJIO PI3KO 3pocia 3 TMOSBOIO
MEPCOHATILHUX KOMITIOTEPIB 1 MajlorabapuTHUX KOMM'IOTEpHUX Teliekamep. Bonu
JTO3BOJIMUIA TIOBHICTIO aBTOMATH3yBaTH BCi HEOOXiAHI BUMIPIOBAHHS 1 MM 1CTOTHO

30UTBIIHIIN TXHIO TOYHICTb.

Pucynok 2.2 — OnTruHa cucteMa BUMIPIOBaHHS T€OMETPUYHUX ITapaMETPiB

Ky30Ba JIETKOBOTO aBTOMOOLIIS

2.2 Amnani3 3aCTOCYBaHHS ONTHUYHOI CHCTEMHU KOHTPOJIIO

OnTuyHi CHUCTEMH KOHTPOJIIO TMOPIBHSHO 3  €JIEKTPOHHO-MEXaHIYHUMHU
BOJIOZIFOTh BUILIOKO IIBUKOAIE0. J[aH1 CUCTEMH, SIK IPAaBUJIO, Peali3yOTh 1Ba METOIH
— TIHBOBUH 1 KOHTPOJIb y BIJOOPaXKEHOMY CBITIIL. Y MEPIIOMY BUMAAKY BUMIPIOIOTHCS
po3Mipu TiHI BiJ TpeaMeTy, B JPYroMy — BHMIPIOIOTbCS aMILTITyIHO-(Pa30B1
XapaKTEPUCTHKU BITOOPaKEHOTO CBITIA, IO SKUX BH3HAYAIOTHCA TMapaMeTpH
KOHTPOJILOBAHOI MTOBEPXHI.

Jlis KOHTpOJIsI Ky30Ba JIETKOBOTO aBTOMOOLIS 3 TOYHICTIO, CYMIPHOIO 3
JIOBXKMHOKO XBHWJIl CBITJIa, BAAIOTHCS JO BUKOPUCTaHHS e(ekTy iHTepdepeHiii 1
nudpaxiii cBiTiaa abo 10 3acTOCyBaHHs MeTO1B Tojiorpadii. [Ipore peanizariis qaHux
METO/IIB BUMArae CKJIaJIHUX TeXHIYHUX MpUcTpoiB [10].

Po3rnssHemMo MeTOJ ONTHYHOTO KOHTPOJIIO, SKWW HAWOUIBIIO MipOkO
HiAXOAUTD ISl BUCOKOTOUYHOTO O€3KOHTAaKTHOTO BUMIPY T€OMETPUYHHUX MapameTpiB
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Ky30Ba aBToMOOLIsA. [Ipu 11bOMY HIETHCS TUTBKM MPO Ti €IEMEHTH MOBEPXHI Ky30Ba,
70 SKUX JOXOIUTHh CBiTIIOBa XBWJSA. [IpMHIMIOBAa cXeMa ONTHYHOTO KOHTPOJIIO
reoMeTpii ky3oBa (puc. 2.3) BKiItouae 1 — pkepeno MOHOXPOMATHYHOTO CBITIa, 2 —
J3epkajia, 3 — JIH3H,

4 — nudpakiiitHa penriTka, 5 — a13epkania, Mo KOPUryoTh, 6 — Ky30B JIETKOBOTO
aBTOMOOWTS, 7 — TeneBiziitHa kamepa (TV), 8 — miara coaydeHHs, 9 — KoMm'roTep.
[IpucTpiii 3aKpUTUH BiJl CTOPOHHBOI'O CBITJIA 1 MUY 1 HE YyTJIMBHM 10 BiOparri.
BinbHmiA mocTyn 3a0e3nedeHnii TUTBKU 0 MICI YCTaHOBKH Ky3oBa. Komm'torep 3a
pe3yibTaTaMu BHUMIpY Ky30Ba BHUJA€ Yy BUIJISAI TaOJNMIb Ha €KpaH 1 Ha JIPyK

BIJIXWJICHHS B YCIX TIepepi3ax MOBEPXHI.

Pt

]

27
Enextponunit bunox

Pt

OnrHaERE brok

Pucynok 2.3 — OnTudHa cuctemMa KOHTPOJITIO

Tenexamepa (ikcye 300pa)k€HHSI y BUIJISIII MAacUBY YMCEJl, €JIEMEHTH SKOTO
XapakTepU3ylTh IHTEHCUBHICTh CBITJIOBOTO TMOTOKY, IO MOTparuisie Ha KOXEH
enemeHT ¢oTtoMarpuli. Tenekamepa cHolydeHa 3 KOMI'IOTEPOM, B SIKOMY
3MIMCHIOETBCST 00pOOKa oj1eprkaHoil iHhopMaIrii.

MacmtabyBaHHsl 300pakeHb, 10 (DIKCYIOThCS HA TelieKaMepi, BUKOHYETHCS 3
BUKOPHUCTAHHSAM €TaJIOHHOI (irypu. Lle 3BoauTh 10 MiHIMyMy BIUIMBY MEXaHIYHHX
BiOpaliii 1 J03BOJISIE OJEPKATU MOTPIOHY MBUAKOAII0. OKpIM TeleKaMepH, CUCTEMa
KOHTPOIO (pHC. 2.3) BKIIOYAE HKEPEIIO OCBITICHHS, SIKe KPIMUTHCS Ha )KOPCTKiM 6a3i

Tak, o0 CBITJIO BiJ] HHOTO MOTPAIUISIIO HA KOHTPOJILOBAHY IMMOBEPXHIO Ky30Ba.
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2.3 ®i3uyHi 1 MaTEMAaTHYHI OCHOBHU ONITUYHUX CHCTEM KOHTPOJIIO.

Po3rnssHeMo BHMAIOK, KOJU BHUKOHYETHCSI KOHTPOJIb T€OMETPUYHHUX PO3MIPIB
Ha IUIOIIMHI, II0 PO3TAILIOBY€ETHCS MEPIEHAUKYISIPHO A0 ONTUYHOI OCl TeJeKaMepH

(puc. 2.4).

— - B

1 — nommHA 3 KOHTPOILOBAHUM 00’ €KTOM; 2 — 00’ €KTHB TelIeKaMepH

Pucynok 2.4 — KoHTpOJIb TEOMETPUYHUX PO3MIPIB HA IUIOMIMHI 110

PO3TAIOBYETHCA IICPIICHAUKYJLIPHO 0 ONTHYHOI OCI TCIICKaAMCpPHU

3o00pakenHs1, 3adiKCcoBaHe TeIEKaMEPOI0, 3aMUCYETHCSA B TIaM'ATh KOMIT'IOTEpa
SK JIBOBUMIPHUI MacuB KOOPJIMHAT TOUOK aHAJI130BAHOI MMOBEPXHI B MIKCEAX.

[Ipn Bu3HaAUEHHI BiACTaHI MIX TOYKaMH Ha IulouMHi (puc. 2.4) crnodatky
BHU3HAYAETHLCS MacIITad My — KUIBKICTh OJMHHUIb JOBXKHHH, 1110 JOBOAATHCSI HA OJUH
nikcenab. Po3rissHeMo eTtajoHHMH BiApi3ok ab gopxuHo0 A (MM), po3TanioBaHuil Ha
BijicTaHi L Bix ontuyHoro neHtpy od'ektuBy. Ha doTomarpuiii Tenekamepu oMy
BIJIPI3Ky BIAMOBIIA€ BiApi3ok a;b; momxkuHO0 Bj, BUMipsHuii B mikcensx. Macmtad

BU3HA4YAa€THCA Bi,Z[HOH_IeHHSIM

my =—
(1] k)
BI

e My — MacmrTad, KUIBKICTh OAWHUIL JOKMHH, IO HJOBOJSATHCS Ha OIWH
miKcenb; A — TOBKHHA €TAJIOHHOTO Bijpizka ab; B; —mopkuHa Binpizka aib; .

SIKI10 Bipi30K ab 3MICTUTH Ha BIZACTaHb A y3I0BXK ONTHYHOI OCI 838, TO 3T1IHO
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3 MIPABHJIOM MOAIOHOCTI OTPUMAEMO

ne L— BigcTaHp M Bifpi3koM ab 1 ONTHYHUM IICHTPOM 00'€KTHUBY; A — BiZICTaHb

y3JI0BJK ONTHYHOI OC1 a38,;
B;— mosxuna Bijgpizka bib; .

[TomimuBIIM JiBI 1 MpaBl YaCTUHU OTPUMAHOI PIBHOCTI OJUH HAa OJHOTO,

OTPUMAEMO

A B3a€MO3B'S30K MK MacmTabaMu TpH MapayieIbHOMY TMEepeHECeHH1 00'€KTy

KOHTPOJIIO Ha BiICTAHb BU3HAYAETHCS 3ATICKHICTIO

L+A
my =my, % =My +m, E (2.4)

Jlsi BU3HAYCHHS TEOMETPUYHUX TapaMeTpiB aHaTI30BaHO! MOBEPXHI Ky30Ba
BUKOPUCTOBYIOTbCS nupakiiiiini perritka (mo3. 4, puc. 2.3), sika MpeAcTaBisie

PO30py MIACTUHY 3 HAHECEHUMH Ha H1 TEMHUMU cMyTaMHu (puc. 2.5).
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Pucynok 2.5 — Jludpaxkuiitna pemritka

3a qonoMororo AU pakuiifHOl peliTKH MOKHA O/IEPKAaTH MOBHY (0e31epepBHY )
iH(opMallit0o PO KOHTPOJILOBAHY IMOBEPXHIO Ky30Ba, MOTPAIUISIOUO]I Yy TMOJIE 30PY
dboTomarpuili. TOUYHICTH BUMIPIOBAHHS JIIMITYETHCS YaCTOTOIO CMYT €TAJJIOHHOI
PELIITKY, SIKa HE TOBUHHA MEPEBUUIYBATH N'ATU MIKCETIB (POTOMATPHUILI, IPHU LBOMY
IPOMIXHI 3HAUEHHS, 110 OMUCYIOTh KOHTPOJIBbOBAHY MOBEPXHIO Ky30Ba, HaOyBalOTh
aHAIIITUYHO.

Tenep, Konu 3po3yMisa 3arajbHa cXema, oB'sa3aHa 3 (iKcailiero 300paKeHHS B
TeJeKaMepl 1 MacTabyBaHHIM PO3MIPIB KOHTPOJIHOBAHUX TOYOK Ky30Ba JIETKOBOTO
aBTOMOOLIIS, PO3TJISHEMO 3aB/IaHHS BU3HAYEHHS MEX Ky30Ba JIETKOBOTO aBTOMOOLISA
Mo TMepernajaax IHTEHCUBHOCTI CBITJA, M0 TMOTPAIUIIE Ha KOXEH IMIKCelb
doTomarpuiti. OCHOBHOIO O3HAKOK MeEXl1 300pa)KeHHS € Tepernaj] IHTEeHCUBHOCTI
OCBITJICHHSI B HalpsMi, NEPHEHAUKYJISIPHOMY JiHII, 10 BHU3Ha4Yae Mexy. Yepes
HASIBHICTh MIKPOHEPIBHOCTEH Ha MOBEPXHI1, a TAKOXK AUQPPAKIIIIO CBITIIA, MEXKa 3aBKIH
Oyne po3mura. Po3noain iHnTeHCHBHOCTI cBiTaa |(N) B HampsiMi, MepHeHIUKYIIPHOMY
MEX1 B TOYIll Ny MAae€ BUIJISA, MPEJCTABICHUN HAa PUCYHKY (puc. 2.6a). [lyHkTupom
NO3HAYEHUH Tepernaj] IHTEHCUBHOCTI B 1/1€albHOMY BUIAJIKY.

[MToxigHa Mo mepeMimeHHIo N Bia iHTeHCHBHOCTI cBiTia I(n) Ha Mexi (y Toui

No) anpOKCUMYEThCst KpuBii ["ayca (puc. 2.60)

12
~ _(n—nﬂj

d]'-('lr):,j.g 202 , (
dn

[
h
p—
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ne A — KOHCTaHTa, IO XapaKTepU3y€ MaKCUMaJlbHE 3HAUCHHS Tepernary
IHTEHCUBHOCTI BIIOUTOTrO CBITJIA; ¢ — CEPEIHBbOKBAIPATUYHUN PO3MOJLI TMepenamy

IHTEHCUBHOCTI BIJJOMTOTO CBITJIa HA MEXI; Ng — KOOPAMHATH MEXI.

dl{n)
Min) dn
.

-

s TI{Thixcess) f——— " Ii{flixcem)

a — MePIeHIUKY/SIPHOMY MEXi B TOUIIi No; 6 — Ha Mexi (Y TOUIIi No)

Pucynok 2.6 — Po3nosin inTeHcuBHOCTI cBiTIIa 1(N) B Hampsimi:

JIJIs oTpuMaHHSA PO3MOAUTY iHTeHCHBHOCTI |(N), 3aimekHOi BiJx KOOPJAHHAT
KOHTPOJILOBAHOTO Ky30Ba, HEOOX1THO KIJTBKICTh MIKCENIB N TOMHOKUATH Ha MAacIITad
Mo. B 11bOMy BUMAAKy MaTUMEMO PO3MOALT IHTEHCUBHOCTI CBITJIa, 110 MOTPATUISIE BiJl
KOHTPOJILOBAHOTO Ky30Ba JIETKOBOTO aBTOMOO1JIS, B KOOPAMHATAX, MPE/ICTABICHUX B
cucTeMi KoopauHat ¢hotomarpulll Teaekamepu. Ciij 3a3HAYUTH, MO 111 KOOPAUHATH
3MIHIOBATUMYTbhCS 3 TUCKPETHICTIO, PIBHOIO MaciuTady Moy, TOMY BUMIpP BiJCTaHEH B
[IbOMY BHWITQJIKy 3/IICHIOBATUMETbCS 3 TOTPINIHICTIO, PIBHOKO MacmTaly, Mo
HETMPUITYCTUMO JJISI KOHTPOJTFO TEOMETPUYHHUX PO3MIPIB CKIQTHUX ITOBEPXOHb.

TouHicTh BHW3HAYEHHS MEX MOXE OYyTH 3HAYHO MIABUINCHA, SIKIIO
IHTEHCUBHICTh BifOuTOoro curaany I(r) ampokcumyBaTH (YHKINIE0, 3aJCKHOIO Bi
oesmepepBHUX KoopauHAT F. Ilpm 1bOMy KOOpAWHATH, IO BiJAIMOBIIAIOTH
MaKCUMaJIbHOMY 3HAYCHHIO nepenamgy IHTEHCUBHOCTI, BU3HAYAIOTHCS
nudepeHiiiroBaHasM  Oe3nepepBHoi  ¢yHkmii I(r) 3 BHIOK TOYHICTIO, HIX B
JTUCKPETHOMY BHUTAJIKY.

PosrnsHemo pimenHs i€l 3amadl A ABOBUMIpHOTO Bumanky. Ilepeman
IHTCHCHBHOCTI Ha IIOIIMHI XapaKTepu3yeThcst MoAysieM rpaaienta Gyukmii 1(X, ) Bix

JIBOX 3MIHHUX X, Y
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dI(x,v) ,}3 y dl(x,v) ,}2

. 2.6
dx dy (2.6)

lgrad(I(x,y) = _|(

e 3MiHHI X 1 Y TMpeACTaBiAIOTh JiHIWHI BEIWYUHU B JBOX B3aEMHO
MEPICHANKYJIIPHUX HAMpsIMaXx 1 BUMIPIOBaHI B OAWHUIIIX TOBXKUHHU.

BuzHaueHHS KOOpIMHAT MEXI1 31IHCHIOETHCS B HACTYIHIN TTOCITIIOBHOCTI:

— CKaHY€ThCSA 300paKeHHSI KOHTPOJIBOBAHOTO Ky30Ba JIETKOBOTO aBTOMOOLIS.
Ha ocHOBI 11,010 OyAy€ThbCS MATPUIlsd KOOPIUHAT OMOPHUX TOYOK MOBEPXHI 1 3HAUYEHb
MOIYJIsl TpajiieHTa GyHKIIIT IHTEeHCUBHOCTI B IIMX TOYKAaX.

— 1O OoTpuMmaHii Martpuill OyayroTbcs Oe3rnepepBHI (PYHKIII pPO3MOILTY
BIPOTIHOCTI JUIsI MOAYJISl TPIIEHTIB 1HTEHCUBHOCTI CBITIOBOTO CHTHaTy. DyHKIIII
PO3MOLITY BIPOTIIHOCTI OYIyIOTBHCS Y3J0BXK MEXKI 300paK€HHS Ky30Ba Tak, 1100
3MIICHIOBABCSI MIEPETHH 3 L1€10 MEXEIO.

—  BU3HAYaIOTHCS 3HAYCHHS KOOPJMHAT, IO BiMNOBIAAIOTH MAaKCUMAaJIbHOMY
3Ha4YeHHIO QyHKIT po3noauty. L{i koopauHatu 1 O€pyThCsl 32 KOOPJAUHATA OMOPHUX
TOYOK MEXI.

— 4Yepe3 OMOpPHI TOUYKH MEXI1 MPOBOAUTHCS Oe3nepepBHa JIiHis, siIka MOXe OyTH
anpPOKCUMOBaHa aHATITHYHUM BUPAXKCHHSM .

CkaHyBaHHS 300pa)KeHHS 31HCHIOETHCS TTOCIIJOBHUM aHaJ130M IHTEHCUBHOCTI

CBITJIOBOTO BUIIPOMIHIOBaHHS, 110 MOTpAIUIsie HA KBaApaT po3Mipamu 2X2 MIKCell

(puc. 2.7).

(-1,-1) (1,-1)

Pucynok 2.7 — CxkanyBaHHS 300pa)keHHS TTOCJIIJIOBHUM aHaJI130M

IHTEHCUBHOCTI CBITJIOBOI'O BUIIPOMIHIOBAHHS
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BusHauaeThCcsi MOYIb TpajiieHTa IHTEHCUBHOCTI CBITJIOBOTO BUIIPOMIHIOBAHHS
JUIs KBaJpaTa 3 YOTHUPHOX MIKCENiB 1 KOOPAUHATH LEHTPY IbOTo KBaapara. [[is nporo
anpokcuMyeMo (yHKITII0 iHTeHCHBHOCTI (X, Y) B o0OyacTi po3MipamMu 2X2 miKceli

(puc. 2.6) MHOTOWICHOM JPYTOi MipH BiJ O€3pO3MIPHUX BEIUYMH X 1Y

I(X,3)=b, +bx +b,y +bxV, 2.7)

Jac

(2.8)

be3po3mipHi BeIMYMHM, BHU3HAYyBaHI MOTOYHUMHU KOpAMHATAMHU LIEHTPY
(rouka 0), — roi[Xoi, Yoi] 1 oOuncIOBaHi B cuctemi koopauHat doromarpuili (X,Y)wm;
Axi=Ay=A — 10J10BUHA pO3MIpPY ITIKCEIS B MM.

[IpencraBneHHss 1HTEHCHMBHOCTI sIK (QYHKII BiJ O€3p0o3MIpHUX 3MIHHUX
J03BOJISIE HE BpaxoByBaTW MacmTab mnpu ii meperBopeHHi. lleHTpu woTupbox
BUOpaHuX mikceiB (puc. 2.7) MaroTh BITHOCH1 0€3p03MipH1 KOOPUHATHU: 1JIsSI IEPIIOTO

nikcens (- 1,1), ana apyroro (1,1), mis tpersoro (- 1,-1) 1 aast yetBeproro (1,-1)

fﬂrffg,_'l_')| —b

d.; Foi 1

dfm_-,;‘-;| , ; (2.9)
(f;‘ roi 2

ne by 1 by — koedirieHTH anPOKCUMYIOYOTO MOJITHOMA.
3HaueHHs MPUBATHUX MOXITHUX MEPIIOro MopsAAaKy Bix I(X,y) mo 3MiHHUX(X,Y)
BlUEHTpI oOmacti 2x2 mikcenss (touka 0) mopiBHIOWOTH Koedimientam by i
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b, anpokcumytrogoro nosrinoma (2.7).
Jns moOy oy mosiHOMa (2.7) BUMaraeThCsl BU3HAYUTH 3HAUCHHS KOS(DIIIEHTIB
bo, b1, b2, bs B Mexxax manoi obmacti 2x2 mikcemi. [IpeacraBumo (2.7) cuctemoro 3

JOTUPHOX PIBHSIHL B MAaTPUUHIA Gopmi

MB=I. (2.10)

e

Matpunst 3HaueHb Oa3sucHUX (PYHKIIA B TOYkax BUMIpYy (QyHKIIL
IHTEHCUBHOCTI

cBiTna; OasucHi (yHKii B moiiHoMi (2.7) — me Bektop R :|1,X,y,)?y_|T ;
B=||bo,b1,b2,b3|" - BusHauyBanwmii BekTOop Koedimientis mominoma; I1=||l1,l2,13,14]|T -
BEKTOpP 3Ha4Y€Hb IHTEHCUBHOCTI CBITJIa B KOXKHOMY Tikcemi [11].

[Ipu ymuoxenni (2.8) ma marpumo M? orpumaemo:

B=M"I. (2.11)

Hesimomi enementu Bektopy B=||bo,b1,02,b3|" o6umncmororses 3 (2.9) uepes

B1JIOM1 3HAYEHHS IHTEHCUBHOCTI 1 JUIST KOJKHOTO 1-TO MIKCEIIS

by == - (2.12)
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4

Z .T,r'f;;

by ==—o, (2.14)

CkaHyrouM 300pa)K€HHS, 110 CIIPUHNMAETHCSA YCIEI0 MOBEPXHEIO (poToMaTpHili,

KBaJlpaTaMu 2X2 MIKCENl 3 KPOKOM, PIBHUM OJHOMY ITIKCEII0, MOKHA BHU3HAYUTHU

3Ha4YeHHs MOJYJIs Tpadienta pyukiii 1(X,y) 17 KOKHOTO KBajpaTa

grad(l(x,y) ,J| = 1,':!)12 + h;. (2.16)

ITocninoBHE CckaHyBaHHS 300pakK€HHS KOHTPOJBOBAHOI'O Ky30Ba JIETKOBOTO

aBTOMOO1JIS I03BOJISIE OTPUMATH MATPHII0 KOOPAMHAT 1 3HAUCHHS MOIYJIS Tpajli€EHTa

IHTEHCHUBHOCTI BIJOMTOTO CBITJA JUIsl OMOPHUX TOYOK KOHTPOJIHOBAHOI MOBEPXHI

dboTomarpuill. AOCOMIOTHI 3HAYEHHS KOOPJMHAT LIEHTPY KBaJpaTiB 2X2 TMiKcell

OOYHUCITIOIOTHCS 110 1X BIJOMHX O€3pO3MIPHUX 3HAYCHHSIX

'x = Axi +x;
of ~ 7T 2.17)
Xoi = Av;+;
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Jlpyrum etarnom a"aiizy 300pakeHHs € 00poOKa OTprUMaHOT MaTPHIIl PO3MOLTY
MOJYJISI TpajileHTIB (PYHKIII 1HTEHCHMBHOCTI CBiT/Ia 1 1mMoOyaoBa (YHKIT pO3MOILTY
BIpOT1THOCTI JiJIsl MOYJIIB TPAIIEHTIB B 001aCTAX, OMU3BKUX 0 M1 00'ekTy. DyHKITIT
PO3IOIITY BIPOTIIHOCTI OYIYIOTHCS MPH 3MIHI O€3MepepBHUX KOOPJAWHAT Tak, I100
3MIICHIOBABCS iX MEPETUH 3 BUBHAUYBAHOIO MEXE0 300paxeHHs 00'exTy. HaluacTiie
PO3IOIN BipOTiTHOCTI MOAYJIsI TpajaieHTa QyHKIIi iHTeHcHBHOCTI I(X,y) OymyeTbes y
HaIpsMi OJIHI€T 3 KOOPAUHAT P MOCTIHHOMY 3HAU€HHI 1HIIIO].

[Mpu amami3zi QyHKOII PoO3MOALTY BIPOTILAHOCTI [JIsi MOAYJS Tpajie€HTa
IHTEHCUBHOCTI ~ CBITJIa BUMAra€TrbCsli BHU3HAYUTH MaTeMaTUYHE  OYIKyBaHHS
KOOpJIMHAT, 1110 BIANOBIAAIOTH OMOPHUM TOYKaM Mexki. MareMaThyHe OYiKyBaHHS
OJIHI€T 3 KOOPAMHAT MEX1 OOUYUCITIOETHCS MPU MOCTIMHOMY 3HAY€HHI IHIIUK K cyMa
TOOYTKIB 111€1 KOOPJUHATH B 1-i TOYI[l HA HIUIBHICTh PO3MOJLTY IHTEHCUBHOCTI B IIiif

TOYIII

n il
(r-
mrx):z.‘f,- Py, Oe p.= ”7? npu y = cons, (2.18)
i=1 ZGf

i=1

iy}
;;;{1-)22‘1}};}“ de py=— npu x = const, (2.19)

i=1 Z Gj

1€ Px, Py — LIUIBHICT PO3MOALTY BIPOT1THOCTI MOJYJIA IT'Pai€HTa IHTEHCUBHOCTI
CBITJIa BIAMOBIAHO y HampsiMi ocet X 1 Y QoTtomaTpuili; N 1 M — KUIbKICTh TOYOK
BIZIMOBITHO Y HanpsiMi oci X 1 Y; Gj—3HaueHHs: MOAyJIsl TPaIiEHTa IHTEHCUBHOCTI CBITIIA,
110 MOTpAIIsie Ha POTOMATPUITIO TEJIEKaMEePH B MeXKaxX 2X2 MIKCEs.

[Ticns BH3HAYCHHS KOOPAWHAT OMOPHHUX TOYOK MEXKI Yepe3 HHUX MPOBOJIUTHCS
Oe3rnepepBHa KpUBa, sika MOXKe OyTH alipOKCUMOBaHa Oe3MepepBHUMU aHATITHYHUMU

GbyHKIAMHE 200 MOJTIHOMAMH.
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2.4 Kontpoib BupoOiB ckinagHoi POpMH y CKIIaA1 TEXHOJIOTTYHUX CHCTEM.

Y ckiaal TEXHOJOTIYHOTO KOMIUIEKCY ONTHYHA CHCTeMa MOXe OyTu
3aCTOCOBaHa I KOHTPOJIO T'€OMETPUYHUX PO3MIPIB MOBEPXHI, BU3ZHAUYCHHS MEX
KOHTypa Ky3oBa. Ilepenycim, [ BU3HAQUEHHS TE€OMETPUYHUX MapaMeTpiB
aHaJI130BaHO1 MOBEPXHI 1 X MOTPIIIHOCTEH BBEAEMO OCHOBHI KOOPJMHATHI CUCTEMH,
BIJIHOCHO SIKUX 31HCHIOETHCS MEPETBOPEHHS ONITUYHOTO 300paKEHHSI.

OCHOBHOIO KOOPJMHATHOIO CHCTEMOIO, BIJHOCHO SIKOT BH3HAYAIOTHCS
reOMETPUYHI MapaMeTpy MOBEPXHI 1 i MOrPIIIHOCTI, € CUCTeMa KOOpJWHAT AeTasl
(XYZ),. dnsa mepa jomaTok TypOIHHHMX IBHTYHIB BiCh Z, CHpPSMOBAaHA Y370BX OCI
JIOTIATKH, BICh X, — MO "MIMpHUHI" MOBEPXHI Iepa JOMATKU 1 BICh Yy YTBOPIOE MPaBY
CUCTEMY KOOpJMHAT 1 crpsiMoBaHa 1o "ToBiiuHI" niepa. [Ipu HboMy OnmyKiy YaCTHUHY
MOBEPXHI I1epa 3a3BUYail Ha3UBalOTh "'CIIMHKOIO", a y YBITHYTY "KOpUTOM'".

Ha mnommny Z,0X, mia KyToM 10 Iii€l TUIOMIMHM Majiae MapajelbHUi Myd0K
CBITJIa, 1[0 POXOJUTh uepe3 AMPpakIiiHy pennTky (puc. 2.5) y Hanpsmi ctpiiaku B
(puc. 2.8).

3aBAsSKU 1[bOMY Ha TUIOMIMHI Z,0X,; yTBOPIOETHCS CITKA 3 MapajelIbHUX JIHIHA
"3e0pa". Lli miHIi mapanenbHi MK CO00I0, a TaKOX BUXOJSYM 3 KOHCTPYKTHBHOTO

po3TairyBaHHs AUGPaKIiiHOT pennTku (puc. 2.9), 3aIuiarTbes napajieIbHUMU OCl

0Xo.

e

Pucynok 2.8 — KoHcTpykiiist ONTHYHOT CUCTEMH Y CKJIa/ll poOOoTa-BepcTara
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PiBHSIHHS TUIOIIMH TMapajiebHUX Iy4YKiB CBITJa, [0 NPOXOASTH uepe3
nudpakiiifHy penriTky 1 yTBOPIOIOTh napaienbHi diHii ("3e0py") Ha miontuHi Z,0X,

MO’KHA TIPEJICTAaBUTH Y BU/I

veos(a)—zsin(a) + ¢; sin(la) =0, (2.20)

7€ Cj — KOOpAMHATA Z JJI KO’KHOTO MTPOMEHSI, PO3TAIlIOBAaHOTO B KOOPAMHATHIN
twromuHl Z,0Y,.

VY mnomuHi, napanensHin Z,0X,, Ha Biactani OD (s Tiel, o po3rasgaeTbes
Ha (puc. 2.8) cuctremu 1 Biactanb piBHa OD =1120 mMm) po3TamoByeThCS
dboToMaTpuIls, Ha SIKY TPOEKTYEThCA 300paskeHHs "3e0pu”.

[IpomeHi, BIIOUTI BiJ MOBEPXHI, 4Yepe3 ONTUYHY CHUCTEMY 3 (POKYCHOIO
BificTanHIO f moTpamfoTh Ha oToMaTpuIio. B 1IbOMY BHIIAIKy MPUHAMAETHCS, IO
KOXKCH IIPOMIHb, BIJOMTHN BiJ IMOBEpPXHI, MPOXOAUTh uepe3 ¢okyc (Touky F) 3
koopauHaramu (0,yr,Zr), 1O 3amgaroThess B cucteMmi koopaumHaT (XYZ),. s
3a0€3MEUYCHHs]  CUMETPUYHOCTI  MEPEeTBOPEHb  MPUHUMAEThCA, 10  (OKYC
po3TamoByeThes B miommmHi Z,0Y .

[TapanenpHICTh TUIOMIMHU pO3TalTyBaHHS ¢ortomaTpuili i miomuHu Z,0X,
MOBMHHA  CTBOPIOBATHCS  CICIIJIBHUM  HaJalITyBaHHSM, 10  3a0e3mnedye
CUMETPUYHICTh 300paK€HHs Ha (POTOMATPHULl TOYOK, CAUMETPUYHO PO3TAILIOBAHUX B
riomuHl Z,0Xy, BIIHOCHO TEPHEHAMKYJIApA, OMYIIEHOTO 3 TOYKM F Ha TUIonuHy
Z,0X,.

Po3srisiHemMo ckiaiHy MOBEPXHIO, 1[0 PO3TAIIOBYETHCS TaK, 11100 BIIOWTI Bij HEl
MIPOMEHI MTOBHICTIO OTPAILISUIN B Tesnekamepy. [lapanensHi mpomeHi, 10 IpOoXoIsiTh
yepe3 CBITIl JiHIT JudpakmiiiHOi peunTKd, YTBOPIOIOTH IUIOCKI Iepepi3u, Lo
PO3THUHAIOTH MOBEPXHIO 1 JIIHI, [0 YTBOPIOIOTH, IO MPOEKTYIOTHCA Ha (POTOMATPHUIIIO
(puc. 2.9).

OnTryHa cucTeMa JI03BOJISIE BA3HAYATH KOOPAMHATH TOUYOK IMOBEPXHI B CUCTEMI
koopauHaT (XYZ),. Binmburi Bix anamizoBaHOi MOBepxHi JiHiT "3e0pu" Ha IJIONIMHI

dboTomMaTpulll YTBOPIOIOTH CIIOTBOpeH1 JiHII "3eOpu". B manomy Bumaaky
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pO3TISAAIOTECS  O€3MepepBHI  KOOpAWMHATH JHIA B IUIOMIMHI (DOTOMATPHIN, IO
OTPUMYIOTHCS BXKE TICIIs 0OPOOKH MEX 30H CBITJIIMX 1 TEMHUX CMYT 1 iX ampoKcHUMaIii
BIJITOBITHO JT0 METOJIWKH, BHUKIaneHO1 Buie. KoopaumHaty To4ok Ha (hoTOMATpHIl
3aJa10ThCA B cucTeMi koopauHaT (XYZ),.

[To xoopauHarax TOYOK JiHIA "3e0pu", Bu3HauyBaHMX B IiomuHl Zz0Xg,
BU3HAYAIOTHCSA KOOPJIMHATH TOUYOK ITMX JIiHINA Ha aHaNi30BaHiil moBepxHi (puc. 2.9) B
cuctemi (XYZ)y. Po3ristHeMO METOIMKY BU3HAYCHHS KOOPAMHAT IS OAHIET 3 TOYOK
JiHIT MOBEpXHI, Hampukiaag, Touku A (puc. 2.9), yTBOPEHOI MEPETHHOM ILIOUIMHH
mapalelbHUX IIPOMEHIB 3 IOBEPXHEIO, M0 KOOpAMHATax wici Touku (T. A) Ha

doromarpumi — A" (Xa ,Ya 1Za )

ITapame eyt mywox ceiTma

$oToMaTpHUA
—
—\_ _\_ _\_\_ L llgeﬁpall
— T s Fib.Lm
Koop mHHaTHa IWIOLMHA Ha AKY =E===1A
— TMATAE CEiTH0 —]
[ /}} ¥n
XH/

Pucynok 2.9 — BinyzepkaneHHst mpoMeHiB BiJl CKJIATHOT OBEPXHI

SKI1o 11 KOOpAUHATH B1IOMIi, TO PIBHSHHS MPSIMOIi, 10 MPOXOIUTH Yepe3 Bl

touku F i A* B cuctemi koopaunar (XYZ), npuitmae Bu

) _ -y _ (-o) (2.21)
ka-xr) ba-w) Ea-v)

Koopaunatu Touku A moBepxHi, 1110 BIAMOBIIAOTH 11 KOOpAUHATAM Ha TUIOLIHHI
dboToMaTpuIll, BUXOIATH MEpeTUHOM mpsamoi (2.18) 3 BIAMOBIAHOK IUIOIIMHOIO

napajenbHux npoMeHiB (2.17). CriibHe pillIeHHS CUCTEMHU PiBHSHb, OTPUMAHOI 3

54



(2.17)1 (2.18)

fycnscx—;sina+ ¢;sina =0 .
B AL I <
(]"*.-1 _.ﬁb—xf}: (I*A ~% .kJ"‘J"f}

12
-
[ )
e’

BIJTHOCHO X, Y 1Z I03BOJIsIE BUBHAYUTH KOOPAUHATH T. A TOBEpXHi. 3 ypaxyBaHHSIM

Toro, mo Ya =0D i x=0, orpumacmo

_ A(D+(zf + ¢ hga)
(::;:A —:f]fga—(_r:::A —D]

J

Jyp = [A 7 }D ‘[‘A -/ i ) oo (2.23)
' [::::A —;f]rga—[_r:::A —D] i

o [:*A'— :f:lD +cjtga)— :f(x'*A —D:)
A l:*A —:f}g{x—[y*A —DJ

AHaNOr14YHO MOXYTh OyTH BUUMCIIEH] KOOPJMHATH YCIX TOYOK JIiHIH "3e0pu" Ha

aHaJ130BaH1i MOBEPXHI 0 1X KOOpAUHATAX B IJIOIIHUHI po3TallyBaHHs (POTOMATPHILIL.
2.5. BUCHOBKH 3a pO31710M
TakuM 4YHMHOM, CTa€ 3pO3yMUIO IIO 3aCTOCYBAHHS KOMIT'IOTEPHUX CHUCTEM
KOHTPOJIF0O TE€OMETpii Ky30Ba 3 BHKOPHUCTAHHSIM OINTUYHUX CHCTEM Oa3yBaHHS €

MEPCIEKTUBHUM, TOMY III0, CEpell BCIX BIJOMHX METOIB BUMIpPIB ONTUYHI BUMIpU

BITHOCSITHCS 1O HAMO1JIbIII TOYHHUX.
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3 [MPOBEAEHHA EKCITEPUMEHTAJIBHUX JOCJIIJDKEHD

3.1 IIporpama Ta METOAMKA MPOBEIACHHS EKCIIEPUMEHTAILHUX JTOCITIKCHb

[Iporpama npoBeieHHS pOOIT 3 BUMIPY T€OMETPii Ky30Ba 3 BUCOKOIO TOUHICTIO
MOJISATA€ B HACTYTTHOMY':

— 3aMip IUIONIUHU CUMETPIi aBTOMOO1IS;

—  KOHTPOJb CUMETpii (CTOCOBHO Ili€] TUIOMIMHW) BU3HAYEHUX TEXHIYHOIO
JIOKYMEHTAI[II0 Ha BIIHOBJIEHHS KY30BY aBTOMOO1JISI KOHTPOJIBHUX TOUYOK;

— po3paxyBaHHS BiJICTaH1 MK BU3HAYCHUMHU TOYKAMHU.

[Ipy BHUBYEHHI TEXHIYHOI JOKyMEHTalli Ha aBTOMOOUIb MPOBOJUTHCA
O3HAHOMJICHHSI 3 IOTO KOHCTPYKIIE€I0, CTPYKTYPHOIO CXEMOIO 1 BY3JIB 1 arperartiB. A
TaKO)X O3HAMOMJICHHS 3 TPOIOHOBAaHOI  3aBOJOM-BHPOOHHKOM  CHCTEMOIO
B1IHOBJICHHSI TEOMETP1i Ky30BY.

Omnepariii 3 BIIHOBJIEHHS [€OMETPil Ky30Ba BUKOHYIOTHCS KOXKHUM BHUKOHABIIEM
B TIOCITIIOBHOCTI, 1[0 PEKOMEHIYETHCSI 3aBOIOM-BUPOOHUKOM. Lleit mopsiiok moBuHEH
BUKJIFOYATH JyOJIFOBaHHS OTepalliif, HaWMEHIy KUIbKICTh MEPEXO/iB 1 YKPYITHEHHS
orepalliii 3a MPUHIIMIIOM KOMIUIEKCHOTO MiIXOMY, TOETHAHHS OTNepaliiii 3a 4acom s
PI3HMX BUKOHABLIIB B IIUISIX CKOPOYEHHS 3arajbHOI TPUBAIOCTI iX mpoBeaeHHs. Pobotu
BUKOHYIOTHCSI MaliCTpOM-HAJIaro/KyBadeM 1-ro 4u 2-ro Kiacy i3 3ally4eHHSIM, TIPH
HEOOX1IHOCTI, citocapst abo enektpuka. [lepcoHan nmoBuHeH OyTH AOOpE HABUYCHUH,

3a37aJIeTiIb O3HAHOMIICHUI TEXHOJIOTI€I0 BIIHOBIICHHS KY30BY aBTOMOOLISL.

3.2 CTaTUCTUYHHUM aHaJi3 TOYHOCTI BCTAHOBJICHHS Ky30Ba aBTOMOOUIS Ha

crean CELETE

Ha miacraBi mouaTkoBoi craTucTtuuyHOi 1H(opwmarii (tabmn. 3.1) Oymayemo
CTAaTUCTUYHMIA PpAJl HANpalioBaHb Ha BIAMOBY. 3 OTpPHUMaHUX pe3yJbTaTIB
criocTepekeHb popMOBaHUM IHTEPBATBLHUN CTATUCTUYHUN PSIT 3aHOCUTHCSI B TAOJIUIIIO

3.2.

KinpkicTh iHTEpBaNiB N psAay HApalLOBaHb BU3HAYEHI 11O (popmyi
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n=+N . (3.1)

ne N =57 — KUTbKICTh 3HaY€Hb HAIPAIOBaHbh HA BiJIMOBY.

OTpumaeMo

n=-57=1755.

Benuuuna intepBany 4 piBHa

! —1

4 — [max min | 39
EE— (3.2)
OTpumaemo
2-0 i
A=—=0.26 MM
7.55

Jlist mopanbmux po3paxyHkiB mpuitmaemo A= 0,25 mm.

Busnaunmo cepenHe HampallloBaHHS Ha BIJIMOBY 1 CEepeIHE KBaJpaTUUHE

BIJIXWJICHHSI, BAKOPUCTOBYIOUHU JaHi Tadbnuui 3.2
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Ta6mui 3.1 — Tounicth 6a3yBaHHs Ky30BiB aBTOMOO111B Ha ctenai pipmu CELETE

58

Homep  Mapka aBTOMOOLIS TouHicTb,MM Howmep Mapka aBToMOO1Is TounicTh,MM
B1IMOBU B1IMOBU

1 2 3 4 5 6

1 \Volkswagen Passat 0,29 13 Chevrolet Aveo 0,91
2 Dacia Logan 0,78 14 BA3-2110 0,25
3 Skoda Fabia 0,78 15 Audi A3 1,45
4 Audi 0,65 16 Dacia Logan 0,82
5 Opel Astra 0,15 17 BA3-2111 1,35
6 Suzuki Swift 0,86 18 Opel Vectra 0,35
7 3A3-1102 1,11 19 BA3-2107 1,33
8 Mitsubishi Lancer 9 0,27 20 Dacia Logan 0,71
0 BA3-2107 0,85 21 Opel Astra 0,62
10 Ford Focus 1,06 22 Chevrolet Aveo 1,21
11 Suzuki Sx-4 0,69 23 BA3-2105 0,21
12 Mazda 3 0,47 24 Volkswagen Passat 0,95
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[TpomoBxenus Tabmmii 3.1

59

1 2 3 4 5 6
25 Nissan Tiida 0,97 42 Skoda Fabia 1,25
26 Skoda Fabia 0,27 43 BA3-21114 1,39
27 BA3-2107 1,18 44 Lada Calina 0,61
28 Dacia Logan 0,90 45 BA3-2115 1,89
29 BA3-2105 1,65 46 Skoda Fabia 1,3
30 Audi A4 0,88 47 Volkswagen Passat 0,41
31 Suzuki Swift 1,28 48 BA3-2110 0,75
32 Mitsubishi Lancer 9 0,09 49 BA3-21093 1,75
33 BA3-2106 0,76 50 3A3-1102 0,32
34 Opel Vectra 0,81 51 Dacia Logan 1,42
35 Chevrolet Aveo 1,42 52 Opel Astra 0,76
36 BA3-21103 1,78 53 Chevrolet Aveo 0,60
37 Opel Astra 0,34 54 BA3-2110 0,83
38 Mazda 626 0,27 55 Mazda 3 1,09
39 Volkswagen Passat 1,60 56 BA3 2103 0,45
40 Ford Focus 0,70 57 BA3 2106 0,94
41 Dacia Logan 0,41
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Tabmuns 3.2 — opMoBaHUil IHTEPBATBHUIM CTATUCTUYHUH Psilt

60

[HTepBan KinbKicTh JlocmiHa BipOTiAHICTH 3P, CepenuHa iHTepBally  |m; -ti.  [t2 m; -t2
BIAXWIEHb  [BUIAJKIB M; P tie ic ic
0a3yBaHHS

A, MM

0-0,25 3 0,053 0,053 0,125 0,375 0,0156 0,0469
0,26-0,5 11 0,193 0,246 0,375 4,125  0,1406 1,5469
0,6-0,75 8 0,1404 0,386 0,625 5 0,3906 3,125
0,76-1 15 0,263 0,649 0,875 13,125 |0,7656 11,4844
1,01-1,25 6 0,105 0,754 1,13 6,78 1,2769 7,6614
1,26-1,5 0 0,158 0,912 1,375 12,375 [1,8906 17,0156
1,6-1,75 3 0,053 0,965 1,625 4,875  2,6406 7,9219
1,76-2 2 0,035 1,000 1,875 3,75 3,5156 7,0313
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Y KoxkeH TeopeTHUHUN po3noAin (y audepeHuianbHy abo IHTErpajgbHy
GyHKINIO) BXOAATh JEKUIbKa BEJIWYMH, 3BaHUX IlapaMeTrpaMu (MaTeMaTHYHE
OYiKyBaHHS, UCIIEPCis 1 1HII).

OCKUIBKH 111 BEJIMYMHM HEBIJOMI, BUBHAYUTH 1X MOKHA IIJIIXOM €MIIIPUYHOTO
PO3IOIITY, MJICTABUBIIA Yy (YHKIIIO HIUIBHICTh 3aMICTh TEOPETUYHUX EMITIPHUYHI
3HauyeHHs. [loTiM cnifg po3paxyBaTu BIpOTiIHICTH CepeAMH BCiX iHTepBaniB. HalyTi
TEOPETUYHI 3HAYCHHSI YaCTOT BUITAJKOBOI BEJIMYMHU MOXYTh OyTH TIpEICTaBJICHI Y
BUTJISAJIl BUPIBHSAHOT KPUBOI.

CepenHe 3HaUYCHHSI HAMPAIIOBAaHHS HA BIIMOBY BH3HAYa€EMO 10 (popmyIti

P oMl (3.3)
Zmi

OTpumaemo

_ 50405
[=—=0.88 MM.
57

CepenHe KBagpaTUUHE BIAXWICHHS BU3HAYAEMO 10 PopMyJi

Jc

55,83
Maemo az = ? = 0,98

[To 3amexHocti (3.5) oTpuMaeMo cepeaHe KBaJpaTUYHE BIIAXUJICHHS
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Buznauaemo BennunHy KoedilieHTa Bapiallii mo 3anexHocti 6 =0,45mM.

(3.8)

~1a

OTpumaemo

e
i
h

o
oo
o

I3 Teopii HaIHHOCTI B1IOMO JEK1JIbKA JECSATKIB PO3MO/ILIIB, 33 IOTOMOTO0 SIKUX
MO>KJIMBO OIKUCATU OTPUMAaHI €KCIIEPUMEHTAIbHI JlaHI MO BIAMOBAX: HOPMAaJIbHUM,
jgorapu(MIivHO HOpPMaJbHUM, €KCHOHEHIlanbHuil, Beitdyna-I'Henenko, audys3iiHO-
MOHOTOHHUH 1  J1U(dY31i{HO-HEMOHOTOHHUM,  PIBHOMIPHHM, T'€OMETPUUYHUIA,
OlHOMIanbHUM, ToMiHOMIanbHUM, Ilyacona, Penes ta iHmn [12-16]. Bubip mopeni
B1JIMOB IPOBOJIATH HA OCHOBI aHAIII3y CTATUCTUYHUX JaHUX BUMIpIB. [IpoTe He MeHI
BOXKJIMBUMH € IHINI BHUMOTH: OOJIK (I3MYHOI TPUPOAM AOCHIIHHX JIaHUX;
aJIeKBaTHICTb, TOOTO 3/1aTHICTh IOCTATHBO TOYHO OMUCYBATH Pi3HI (POpMU pO3NOILIIB
3 OyIb-SIKUMH pEaIbHUMU 3HAYEHHSIMU KoedillleHTa Bapiallii; yHIBEpCAIbHICTD, SKa
MOJISITa€ B PISHOMAHITTI BUPILIYBAHUX 3aJa4; MPAKTUYHA MPUJIATHICTb, SIKa BKJIIOYAE
IPOCTOTY AHAJTITUYHUX BUPA3IB JJIsl BCIX HEOOXIAHMX XapaKTEPUCTHUK PO3MOALTIB i
OIIIHKK iX TMapaMeTpiB, a TaKOX 3PYYHICTh iX 3aCTOCYBaHHS TMPH BHPIIIECHHI
KOHKpETHUX 3a7ad. OCTaHHI BUMOTH BIJNOBIAAIOTH PO3IMOALIAM, SIKI MAIOTh MEHIILY
KUIBKICTh MapaMeTPiB, a TAKOK TaKUM, (DYHKIIIT IKUX MPEJCTaBICH] ITUPOKO BIJOMUMHU
TaOyJIbOBAaHUMHU (DYHKIISIMHU.

AHani3 JiTepaTypHUX JOKEpesl 1 NpakTUKAa 3aCTOCYBaHHS PO3IMOAUIB IPH
JOCITIIKEHH] HAJIHHOCTI 3aC001B TPAHCIIOPTY MOKA3aJIH, 110 HAWO1IBIIT MOITUPEHUM €
3aCTOCYBaHHS HOPMAJIBLHOTO PO3MOALTY, po3noauty Beibyna 1 ekcrioneHiiiinoro [13].

PosrisHeMo BUPIBHIOBaAHHS EMITIPUYHOTO PO3IMOAUTY 32 3aKOHOM HOPMAJIBHOTO
posnoainy. Jis uporo ckiaaeMo Tadbauirro 3.3.

BiamoBimHo 10 3HalgeHWX 3HA4YeHb t, BH3HAYMMO (YHKINO MIUTBHOCTI
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posnoainy f(t) [17]. Biporianicts K0XHOro iHTEpBally MoMilleHa B HOTO cepejiuHi
At
P, =[—} S10).
a

[ToMHOkMBIIN P(ti ) Ha N, oTpuMaeMoO M;; — 3HAYEHHS TEOPETHYHUX YACTOT

KPHUBO1, BUPIBHAHOI 32 3aKOHOM HOPMaJIBHOT'O PO3IOILTY.

[licns BUpIBHIOBAHHS EMIIIPUYHOI KPHUBOI TEpeBIpUMO 11 BIAMOBIIHICTH
00paHOMYy TEOPETUYHOMY 3aKOHY po3mojiry. OCKUIbKH € JOCTaTHIM CIOCTEpEKEeHb
(N >50) [13], ckopucraemocs kputepieM sroau Ilipcona. [l IBOro CKIameMo

tabnuio 3.4. YactoTu (KUIBKICTh BUMIPIB Y JI1aIIa30H1), 3HAYEHHS SIKMX MEHIIE 5,

00'eTHYy€EMO.
Bemuuuna kpurepiro srogu Ilipcoma x? = 6,9831, 4mcii0O  CTyIeHIiB
cBobomu K =n1 —r-1=6-2-1=3, me N1 — KUIBKICTh IHTEpBAIiB, I — YHCIIO

napameTpiB TeopeTudHoi QyHKIil po3noauty. [Ipu npomy 3 Tabnuii BuzHaueHuit Py

(x)=0 [17]

Ockinpku HAOyTe 3HAUYECHHS BIPOT1HOCTI 3rOJIU MEPEBUIIY€E MPUNHATHN PIBEHb

3HAYYHIOCTI Py (XZ):O,l [18], rimoTe3a mpo HOpMaIbHHUN PO3MOALT MPUHMAETHCS.

['padix dbynkuii npuBeneHuit Ha pucyHky 3.1.

ja—
o

ja—
=N

[ o]

|
\
/

TacTiCTE BHITAOKIE
[a]

W]
1T Z \g
7 “'-n...___.
= =
0 ] ] | | | ] i
0,25 0.5 0.75 1 1.25 1.5 1.75 2

IaTepran BIOIXIIeHL Ga2VEaHHA, MM

Pucynok 3.1 — IlepeBipka BiAMOBIAHOCTI EMITIPUYHUX JTAHUX HOPMATHHOMY

3aKOHY PO3MOJLTY
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B pesynbrati aHamizy ¥ CTaTUCTUYHUX PO3PaxyHKIB HasiBHOI 1HQOpMAIli mpo
TOYHICTh YCTAHOBKHM KYy30BIB Ha CTamell BH3HAYEHO, IO MPH PO3IMOALI MOXHOOK
B 0 MM 110 2 MM HaAKOUIBINA KiIJTBKICTh OTpUMaHa B miama3oHi Bix 0,5 mm g0 1,5 M.
3acTocyBaHHS ONTHYHOI CHCTEMHM KOHTPOJIO Ha LIbOMY CTEHJI JI03BOJISIE 3HU3UTH
Jiana3oH MOMUIoK 10 1,25 mMm. 3acTocyBaHHS KOMITIOTEPHOI CUCTEMH 3 OJTHOYACHUM
BUKOPHCTAHHSAM ONTUYHOI JI03BOJISIE:

— 3HHU3WTH Aiana3oH noMuiok 10 0,75 mm (puc. 3.2);

— 3HU3WUTHU TPYAOMICTKICTH KOHTPOJIIO TEOMETPii Ky30Ba;

— 3HU3UTU BUMOTH JI0 KBaji(dikaiii poOo4oro nepcoHaiy.
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Pucynok 3.2 — 3MeHIeHHs MOXUOKHU BUMIPIOBAHHS T€OMETPIi Ky30BiB

JIETKOBUX aBTOMOO1UTIB 3 BUKOPUCTAHHSIM KOMIT IOTEPHOI Ta ONTUYHOI CUCTEM
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Tabmuis 3.3 — Po3paxyHOK BUPIBHIOBAHHS €MITIPUYHOTO PO3MIOILITY

65

KinbKkicTh BiporimHicTh
CepenuHa iHTEpBATY BUTIAJIKIB M; - DyHKITiS IIUTBHOCTIIHTEPBAIIB TeopeTtnuna
t —t
ti. Eu » t= ! PO3IOiTy b _ ( At\‘ 0 qacToTa My
c
S
Lo

\ )
0,125 3 -0,755  |-1,6778 0,0973 0,054056 3,08117
0,375 11 -0,505  |-1,1222 0,2131 0,118389 6,74817
0,625 8 -0,255  -0,5667 0,3391 0,188389 10,73817
0,875 15 -0,005 -0,0111 0,3989 0,221611 12,63183
1,13 6 0,25 0,5556 0,3410 0,189444 10,79833
1,375 9 0,495 (11 0,2179 0,121056 6,90017
1,625 3 0,745  [1,6556 0,1006 0,055889 3,18567
1,875 2 0,995 22,2111 0,0347 0,019278 1,09883
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Tabmuus 3.4 — 3BeneHi qaHi A1 BU3HAYCHHS BIPOT1THOCTI 3TOAM MPY YHHHOCTI 3aKOHY HOPMAJILHOTO PO3IIOILTY

Ki7bKICTh BUINA/IKIB Teoperuuna yacrora my; m; — my (m; —mg )? (m; —my )2
M

My
3 14 9,8294 4,1706 17,3939 1,2424
11
8 8 10,7382 -2,7382 7,4977 0,9372
15 15 12,6318 2,3682 5,6084 0,3739
6 6 10,7983 -4,7983 23,0237 3,8373
9 9 6,9002 2,0998 4,4092 0,4899
3 5 4,2845 0,7155 0,5119 0,1024
2
o7 6,9831




3.3  BucHOBKH 32 pO3IiTOM.

B pesynbrati aHamilzy ¥ CTaTUCTHYHUX PO3paxyHKIB HasBHOI iH(opmarii npo
TOYHICTh YCTAHOBKHM KYy30BIB Ha CTamejli BHU3HAYCHO, IO MPH PO3MOILII MOXHOOK
Bi1 0 MM 710 2 MM HaiOUIbIIIA KUTBKICTh OTpUMaHa B aianasoHi Bif 0,5 MM 110 1,5 mwm.
3acTOoCyBaHHS ONTHYHOI CHCTEMH KOHTPOJIO Ha IIBOMY CTEHII MT03BOJISIE 3HU3UTU
Jiana3oH MOoMUiIoK 10 1,25 mMm. 3acTocyBaHHS KOMITIOTEPHOI CUCTEMH 3 OJTHOYACHUM
BUKOPHCTAHHSAM ONTUYHOI JI03BOJISIE:

— 3HU3WATHU Alana3oH noMuiiok 10 0,75 mm

— 3HU3UTHU TPYAOMICTKICTh KOHTPOJIO T€OMETPIi Ky30Ba;

— 3HU3UTHU BUMOTH /10 KBaji(ikaiiii poOo4oro nepcoHary
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BUCHOBKU

1. [IpoananizoBaHO ICHYIOYl TEXHOJOTII KOHTPOJIO T'€OMETPUYHUX
rapaMeTpiB Ky30BiB JISTKOBUX aBTOMOOLTIB. LI TexHOJIOT1i AO3BOJISAIOTH HAa JIOCUTH
BHCOKOMY PIBHI BIJHOBJIIOBAaTH TE€OMETPHUYHI TapaMeTpu Ky30BiB, MPU IbOMY
OUTBIITICTH 3 HUX Ma€ HEAOCTATHIO JIJISi CyYaCHUX BUMOT TOYHICTh Oa3yBaHHS Ky3OBiB.

2. Ha ocHoBi aHaii3y ckjajieHa y3arajabHEeHa CTPYKTYpHa cxeMa Kitacudikarii
CUCTEeM TpaBKH 1 BUMIPIOBaHHSA MapaMmeTpiB Ky30BiB. OOrpyHTOBaHO, IO
HAWUTIEPCIEKTUBHIIIUM € 3aCTOCYBaHHS KOMITIOTEPHUX CUCTEM KOHTPOJIO F€OMETpii
Ky30Ba 3 BUKOPUCTAHHSIM ONITUYHUX CUCTEM 0a3yBaHHS, TOMY 110, CEpe/l BCiX BITOMUX
METO/IIB BUMIPIB ONITUYHI BUMIPH BIJHOCSATHCS 10 HAUOLIBII TOUHUX.

3. Ha ocHOBI jgaHMX 3 peallbHOi eKCIUTyaTtallii MPOBEISHO CTAaTHUCTHUYHI
JOCIIJIKEHHSI TOYHOCTI Oa3yBaHHs Ky30BiB Ha cteHAl ¢pipmu CELETE.

BcranoBneno, mo mnpu 0Oa3yBaHHI MOXMOKa MOJOXKEHHS TPAHUYHHUX TOYOK
JICKUTH y Jaiana3oHi Bijg 0 MM 10 2 MM, HalO1IbIIa KUTBKICTh OTPHUMaHa B Jiara3oHi
Bix 0,5 MM 10 1,5 Mm.

4, 3acTocyBaHHS ONTUYHOI CHCTEMH KOHTPOJIO Ha CTEHI J03BOJISIE
3HU3UTH Alana30H NOMHUJIOK 0 1,25 MM.

3acTocyBaHHS KOMM'IOTEPHOI CHCTEMH 3 OJHOYAaCHUM BHKOPHCTAHHSIM
ONTUYHOI JO3BOJIIE 3HU3UTU JAlana3oH NoMmwiok 10 0,75 MM, TpyJIOMICTKICTb

KOHTPOJIIO TE€OMETPIi Ky30Ba, BAMOTH J10 KBaii(ikallii poO0o4oro nepcoHany.
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