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Texcr Jekuii

1. OcHoBHa Teopema 3auvemiieHHsi. IIpocTtopoBi 3y0uacti mnepenaui.
KinemaTnunuii aHaai3 1udepeHniaJbHIX TA IVIAHETAPHUX MEXaHI3MiB.

3y0yacTi mepedadi € HaWMOMIMPEHINIMMU MEXaHIYHUMH TepefadyaMu Y
Cy4acHOMY MaIlMHO- Ta NPHJIAM00yAyBaHHI. IX 3aCTOCOBYIOTH SK y MeXaHi3MaX
HAWTOYHINIUX TPWIAJIB, J€ PO3MIPU KOJIC BUMIPIOIOTHCA KIJTbKOMa MUTIMETPaMH,
TaK 1 B HAUNOTYKHIIIMX MalllMHAax 13 po3MipaMu Kojic g0 10 m. 3ybuacti nepeaaui
3/1aTHI MPAIlOBATH B PI3HOMAHITHUX YMOBAaX 13 KOJOBUMH IIBUAKOCTSIMU B1J] 30BCIM
Manux 10 150 m/c 1 Oibie.

3yOuacrta nepenaya CKJIAJAEThCS 3 JIBOX PYXOMHX JIAHOK — KOJIiC, Ha 000ax
SAKUX pO3MIIIEHI 3yOLl Ta cTosika. 3yOlll KOJIC BXOJATh y 3a4EIUIEHHS M1k CO0OI0 1
3aBISKM iXHIA B3aeMOJil 3a0€3MeuyoTh NepeaBaHHsl 00EpTOBOTO PyXy BiJ OJHOTO
Kojieca 10 JApyroro. MeHIne 3 JIBOX CHOPSDKEHMX KOJIC HA3WBAIOTh IIECTIPHERO,
Ol7IbIIIe — KOJIECOM; TePMIH "3y0uacTe Koseco" HalIeKUTh 10 000X KOJIIC Mepeaayi.

[lepeBaxkxHo 3yOuacTa mnepenaya NpU3HAYEHA MJIs TEpeJaBaHHS OOEpPTOBOTO
pyXy, ane ii MO’KHa BUKOPUCTOBYBATH 1 SIK Mepeaady JJis NepeTBOPEHHSI 00epTOBOTO
pPYXy B IOCTynaldbHUM (IIepeada 3yduacTe Koieco-penka).

3y0OuacTi nepenadyi MOKyTh BUKOPHUCTOBYBATUCH ISl TiepeaBaHHs 00E€pTOBOTO
pyXy MIX JOBUIBHO PO3MIIIEHUMH Y TpocTopi Bajmamu, MaroTh Bucokuii K.K.JI.
(7=0,94..0,99 ), iX MOXHa JIETKO Ta 3py4YHO KOMIIOHYBaTH y OKpEMi arperatu JJisi
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cepiiHOro BUPOOHUIITBA (PEAYKTOpH), BOHHM 3a0€3MEeUylOTh JOCTaTHIM Jlara3oH
nepeaToOYHuX grcelt (u<20).

[TopiBHSIHO 3 IHITUMHU MEXaHIYHUMH MepeaadyaMu 3y0ouacTi nepeaadi MaloTh Taki
MepeBaru: CTAIICTh MEPEAATHOTO BIIHOIICHHS; BUCOKY HAJIIMHICTh Ta JOBTOBIYHICTH
poOOTH; BEMMKHUN Jialma30H HABAHTAXKEHb Ta KOMITAKTHICTh KOHCTPYKIIii; HE3HAUHI
HABaHTa)XCHHA Ha BaJIM Mepeiadl Ta iXHi OMOpH.

Jlo HemoumikiB 3y04yacTuX mepenad HaJIekKaTh: MOPIBHSHO BUCOKI BUMOTH [0
TOYHOCTI BUTOTOBJICHHS T4 MOHTaXY; IIyM MpPH POOOTI 3 BUCOKUMU IIBUJIKOCTIMH;
notpeba y TOCTIHHOMY 3MalllyBaHHI; HEMOXJIUBICTh O€3CTYyNEHEBOI 3MIHH
NepeIaTHOro Yucia.

VY 3B'S3Ky 3 BEJIMKOIO BIIMIHHICTIO YMOB BUKOPHUCTaHHSI 3yOuacTUX Mepeaad
dbopma enemMeHTIB 3yO4yacTHUX 3ayeryieHb Ta KOHCTPYKIlI 3y04acTHUX KOJIC IyKe
pi3HOMaHITHI. ToMmy 3yOdacTi mepenayi Ta Kojeca MOXHa Kilacu(]iKyBaTH 3a IO
HU3KOIO O3HaK.

3a dopmoro mpodiato 3yOlLiB pO3pi3HIIOTH €BOJBBEHTHI 3y0UacTi nepeaadi, ski
€ HaWOUIBII TMOIIMPEHUMM Ta HEEBOJIbBEHTHI mepenayl. J[0 OCTaHHIX BIJIHOCSTH
3y0uacTi mepemadi 13 KpyroBum rmpodiieM 3yOliB (mepenadi 13 3ayeryieHHIM
HogikoBa) Ta mepenaui 13 HUKIOIAaIbHUM mpodiiemM 3yOuiB, sKi 37A€01IBIIOTO
3aCTOCOBYIOTH y MpUJIafax Ta TOJUHHUKOBHX MEXaHi3Max.

3a B3aEMHHUM pPO3MILLEHHSAM OCEeH BajiB 3y04acTi nepeaadi OyBarOTh:

- 13 mapaJieIbHUMHU OCSIMH BajiB - IIWIHAPUYHI Tepenadi 30BHIITHBOTO
3auerieHHs (puc. 9.1, a, 6, ), nepenayi Tuny 3yduacre Kojeco-perika (puc. 9.1, 2) Ta
HWTHAPUYHI TIepeaadl BHYTPIIIHBOTO 3a4erieHHs (puc. 9.1, 9);

- 13 BaJIaMH, OCI SIKUX MEPETUHAIOTHCS, - KOHIYH1 3yOuacTi nepenayi (puc. 9.2, a,
0),

- 13 MUMOODKHHMMH Y IPOCTOP1 OCSAMHM BaJliB - TBUHTOBI 3y04acTi mepenadi (puc.

9.2, 6).

Puc. 9.2.

3a po3MiIIeHHSIM Ha 00011 Ta POpMOI0 3yOIliB pO3PI3HAIOTH NIepeaadl Ta KoJjeca:
npsmMo3yoi (muB. puc. 9.1, a, e, d), koco3y6i (auB. puc. 9.1, 6), MeEeBpPOHHI (AUB. PUC.
9.1, 6) Ta 3 KpyroBumu 3yorsiMu (1uB. puc. 9.2, 6).

3a KOHCTPYKTUBHUM OQOpMIIEHHSM 3y0OuacTi mepenadi OyBarOTh: 3aKpHTi



(po3MmilieHi y cremialbHOMYy KOpIyci Ta 3a0e3leueHi MOCTIMHUM 3MalllyBaHHSIM) 1
BIJIKpUTI (TTPAITIO0TH 0€3 MacTiIa a00 3MaIIYOTHCS TIEPIOIUYHO).

3a KOJIOBOKO MIBUJIKICTIO 3yOYacTHX KOJIC Mepenadi MoaiIsioTh Ha THXO0- (<3
M/c), cepenHbo- (v=3..15 M/C) Ta MBHIKOX1HI (v >15 M/C).

OcHOBHa TeopeMa 3a4eIlICHHS

HaBenemo nesiki Bu3HaueHHsS. B3acmo006i0HuMu HA3WBAIOTh TakKl KpPUBI, MPHU
KOYEHHI Ta KOB3aHHI SIKMX OJIHA TIO0 OJIHINM TOYKa 1X JOTHKY 31MCHIOE HETlepepBHUN
PYX B3IOBXK KOXKHOI KPHBO1; a00 70 SKHUX Yy TOYIl JOTHKY 3aBKIU MOXKHA MPOBECTU
CHuIbHY HOpManb. [loBepxHI e€NeMEHTIB BHINOI KIHEMAaTH4YHOI Tapu, IO
3a0e3MevyoTh Mepeaady 3aJaHoro 3aKOHY PYXY, Ha3HBAIOTh cupsasceHumu. OTKe,
crpspKeHi podial MalOTh 3a10BOJIBHATH TIEBHI BUMOTH.

OcHOBHa TeopeMa 3a4yeIUICHHS BCTAHOBJIOE B3a€MO3B’S30K MK T'€OMETPI€I0
COpPSKEHUX TOBEPXOHb Ta 3aKOHOM BITHOCHOTO pPYXY €JEMEHTIB BHUIIOI
KIHEMAaTUYHOI MapH.

CTocoBHO 3aJlad CHHTE3Y CHPSDKEHHUX IOBEPXOHb (MpoduliB) — 3aKOH
BITHOCHOTO pyXy € 3aJaHuM. OCHOBHOIO KIHEMAaTHYHOIO BEJIMUYMHOIO MEXaHI3MIB,
yepe3 Ky 1 3ala€TbCs 3aKOH pyXy, € nepeaatHa (yHKLIA u,, :Zjlg; . IlepenatHa

2
dbyHKIIs 3y04acTHMX MEXaHi3MiB, SIK TMPaBWJIO, CTajlla 1 HA3UBAETHCA TNEPEaTHUM

BiJTHOLIEHHSM, U, =2
27,

Haragaemo, wo nepeoamnum nazusacmvcs GIOHOUIEHHS KYMOBOI WBUOKOCHI]
6e0y4020 8ana (Kojeca) 00 Kymosoi umsuoKocmi 6e0eHo2o éana (koieca).

CuHTE3 MeXaHI3MIB 3 BHUIIMMH [AapaMU MOJISITa€ B 3HAXOMKEHHI CHPSHKEHUX
MOBEPXOHb MO 33JaHOMY 3aKOHY iX BIJHOCHOTO pyxy. s po3B’s3ky miei 3amadi
KOPHUCTYIOTHCS OCHOBHOIO TEOPEMOIO 3aUEIIICHHS.

Hexait mepemaga 00epToBOrO pyxy MiX JBOMa ocsiMu O, Ta O, (puc. 9.3, a) 3
KyTOBUMHM IMIBHUAKOCTSMU @ Ta @, 3AIICHIOETbCS 3a JOMOMOIOI0  JBOX
B3a€EMOOOBITHUX TIpodiIiB /7, Ta I7,, MO Haiexarh Jiankam 1 Ta 2. IIpoBenemo y
TOYLl AOTUKY K KPHUBHUX [, Ta IT, JOTUYHY t—t Ta HOpMalb n—n 0 UUX KpUBHX. I3
TOYOK O, Ta O, MPOBEJAEMO JI0 HOPMaJl n—n MEPIEHIUKYISPH ON, 1 O,N,.

HIBuaxocCTi v, Ta v, TOYOK K, Ta K,, IO HajlexKaTb jJaHkam | Ta 2, 3B’s3aHi
YMOBOIO:

Vi, = Vig + Vi «

[Inan mBUAKOCTEH MeXaHI3My 3a LIUM PIBHSHHSAM NpuBeneHuil Ha puc. 9.3, 0.
Bigpizok p K, mpeacTtaBisie coO00I0 HOPMaJbHY CKJIAJIOBY V' BEKTOPIB IIBUIKOCTEH
v, 1V, .3 nogiOHOCTI TPUKYTHUKIB AON,K, Ta Ap K.K,, AO,N,K, Ta A p,K,K, MacMO

O, _pKy _ Y 0N, _pKy _ V"

OK, pK, v O,K, pK, v

K

abo

n

v

=, g, 2 1)
' OlKl ’ OZKZ



Bigznauumo, 110 nocTiiHUM OTUK OpodutiB Oyae TUIBKUA TOMl, KOJIU MPOEKIii
IIBUAKOCTEH v, Ta v, Ha CIUILHY HOPMaib N-N 10 mpo¢iliB y TOYNI 3a4erieHHs K,
OyIyTh piBHI Mik CO0OIO.

Bpaxosyroun, mo v, =o0K, ; v

K

_=w,0,K, Ta NACTaBIAI04YM i Bupasu B (1),
OTPUMYEMO w0 A= w,0,B
OTtxe, nepenatHa GyHKIIS (YUCI0) Uz piBHA

o _ O,N, rbz
u12 = —= =—,
w, ON, Ky
3 nmonibHoCTI AON,P Ta AO,N,P MaeMO
N, _OP L a60 4y, -2 2P (2)
ON, OP r, 2w, OP

PiBHICTh (2) € OCHOBHOIO TEOPEMOIO 3auUeIICHHs, SIKy MOXKHa CHOpPMYIIOBATH
TaK: CnilbHA HOPMATb Y MOYYl OOMUKY eleMeHmi8 U0l napu KOUeHHs ma KOB3aHHs
Oiums JAiHII0 YEeHMPI8 HA YACMUHU, 0OePHEHO NPONOPYIUHI KYMOBUM UBUOKOCHISIM.
[{ro Teopemy 1€ Ha3UBAKOTh meopemoio Binnica.

Jlexonu BUKOPUCTOBYIOTH 1HINY (OopMy IOBeleHHs. Po3risnaioTh MpoekIli Ha
HOPMaJIb a0COJIOTHUX HIBHIKOCTEH v, Ta v, . BoHM moBuHHI OyTH piBHI MK CO0O0IO

32 YMOBOIO KOHTaKTyBaHHSI mpoQuiiB 77, Ta I7, 0e3 po3MUKaHHS KOHTAKTy Ta 0e3
MIPOHUKHEHHS OJTHOTO MPOQIITIO y 1HIIIHIA:
V' =w0O,K -cos S, = w,0,K -c0s 3, ,
a00 BpaxoByOUH, 110 O,Kcosf, =O,N,, a O,Kcos B, =O,N,,

otpumaemo & -9N: _ 0P
o, ON, OP

Touka P, mo aiauTh JiHi0 neHTpiB O10; Ha YacTHHH, 0OEPHEHO MPOIOPITiHHI
KYTOBUM IIBHJIKOCTSIM, € MUTTEBUM IIEHTPOM OOEPTaHHS y BITHOCHOMY PYCi JIaHOK 1
1 2, B Teopii 3a4eIUICHHS HA3MBA€TbCA nomocom 3adennenwusa. Pamiycm r, 171, €

pazlyc-BeKTOpaMHU LIEHTPOIA Y BIIHOCHOMY pyci JaHOK 1 Ta 2.



3rajaeMo TEOpEeTUYHY MexaHiKy. HepyxoMorw LEHTpOiZol0 Ha3MBaIOTh
reOMETpPUYHE MICIIE MHTTEBUX IIEHTPIB OOepTaHHA, TOOTO, MOJOXKEHb T.P Ha
HEpyXOMil miomuHi. PyXomMom0 IIEHTpOInOI0 HAa3MBaIOTh T'E€OMETPUYHE MICIIe
MUTTEBUX LEHTPIB IIBHJIKOCTEH Yy IJIOLIMHI, sIKa 3B’s3aHa 3 PYXOMOIO IIJIOCKOIO
¢iryporo. [Ipu pyci miockoi ¢irypu y ii MIOHMHI pyXxoMma IIEHTpOina KOTUThCS 0e3
KOB3aHHS MO HepyxoMiid. OOepHeHa Teopema Mpo IEHTPOinW CBITYUTH, 1O Oynb-
KU pyX IJIOCKOI (irypu B ii MJIOHIMHI MOXJIMBO 3I1ACHUTH IIJISIXOM KOYEHHS 0e3
KOB3aHHS PyXOMOT IIEHTPOIAN 10 HEPYXOMIH.

MutteBuii 1IeHTp MBHUAKOCTeH P € Touka mimockoi (irypu, MBUIKICTE SKOI Y
JaHUM MOMEHT JOpiBHIOE HyJI0. BoOHa BH3HAUa€eThCS K TOYKA IEPETHHY
MEePICHIUKYJISIPIB, MPOBEACHUX 3 OyIb-IKHX JBOX TOYOK QIrypH 10 BEKTOpIB
MIBUAKOCTEN IIUX TOYOK. Y KOXXHHUII MOMEHT 4acy 3 MUTTEBUM LIEHTPOM LIBUAKOCTEN
CHIBIAJAa€ MUTTEBUI LIEHTP OOEpTaHHSA — TOYKA HEPYXOMOI IIOLIMHU, ITOBOPOTOM
HABKOJIO SIKO1 TJIOCKa (irypa MepeMilly€eTbCsl 3 OJHOTO MOJOKEHHS Y HECKIHYEHHO
0JIM3bKE 0 HBOTO.

3HaliIeMo IEHTPOI U AJIsl PO3TIISIAYBaHOTO BUNIAAKY. [10 BIAHOIIIEHHIO 10 JTAHKH
1 nanka 2 Mae ckinagHuil pyx. BukopructoByoun MeTos1 oOepHEHHS pyXy (3yIUHKH)
MO’KHA BKa3aTH HampsSMH BIAHOCHUX IIBHIKOCTEH TBOX TOYOK, HAMpUKIad O, 1 K,:
1€, BIANOBIAHO, MEPIEHANKYIISIp 10 O0, Ta crijibHa JoTH4YHA t-t 10 mpodiiB. 3BiACH,
MUTTEBUM LIEHTP MIBUAKOCTEN P 3HaXOAUTHCA Yy TOUL MEPETHUHY MI)KOCHOBOI BiIall
010 Ta cninbHOI HOpMaTi J10 MpodUIiB, AKa MPOBE/IEHA y TOYIll KOHTAKTy K.

CyKyIHICTb TIOCIIIIOBHUX IOJO0KEHDb T. P HAa HEPYXOMIi Ta pyXOMIi TUIONIMHAX
YTBOPSTh, BIAMOBITHO, PyXOMY Ta HEPYXOMY LEHTPOIIH.

[Ipu 3MiHHOMY 3Ha4€HHI nepeaaTHoi PyHKIT Uy MOIOC 3a4erieHHs P 3aiimae
Ha JiHIT ueHtpiB (010, 3MiHHe ToynoKeHHs. [lpu cramomy 3Ha4YeHHI Ujp TOMIOC
3aUeIJICHHS! PO3MINIYEThCA B OJAHIN 1 Tid ke Toumi Ha mpamiil 010;; paaiycu
HEeHTpoix JaHokK 1 1 2 moctiiiHi. OTXe, npu nepeaadi 00epTOBOro pyxy MK JIAHKaMU
3 TapajeiIbHUMU OCSIMH 1 TIOCTIMHUM II€PEIAaTHUM BIJHOIICHHSIM IICHTPOIIH
MPEACTaBIAIOT, C000I0 Koya. B Teopii 3aderuieHHs 111 Koja HA3UBAIOTHCA
MOYATKOBUMH KOJIaMH 1 TIO3HAYAIOTHCA T, .

Big3zHaunmo Takok, M0 BITHOCHUM PyX 3y04acTHX KOJIIC MPEJCTaBISIOTH SK
KOYEHHS 0€3 KOB3aHHS OJIHOT'O MTOYATKOBOTO KOJIA MO 1HIIOMY.

OCHOBHOIO KIHEMaTUYHOIO YMOBOKO ISl MPOQiIiB 3yOLIB 3y04acTHX KOJIC €
yMOBa CTaJ0CTI MUTTEBOTO TIEPEIATHOTO YHCIIA.

OCHOBHY TeopeMy 3ayeIlyIeHHS CTOCOBHO 3yOuacTHX KOJIC (DOPMYIIOIOTH IIIe
TaK: JUIsl TOro, 100 MepeAaTHe BIIHOUIEHHS 3a Mepioj 3aveIuyieHHs ABOX MpoduIiB
3yO1iB Oyjlo cTamuM, HEOOXIJHO, 00 HOpMaslb A0 NPOQiIiB y TOYI iX AOTHKY,
IPOXOJWIIa Yepe3 OJHY 1 Ty K TOUKY Ha JIiHIT HEHTPIB KOJIIC Ta ALINJIA JIIHIIO [IEHTPIB
y HE3MIHHOMY BiJHOIICHHI.

3ayBaXUMO TaKOXK, IO SKIIO MOJIIOC 3a4erieHHsT P po3MimieHuid Mixk ocsimu O
1 O,, TO JNaHKU OOEPTAIOThCS y PI3HUX HampsiMax, TOOTO Uz Mae 3HaK MIHYC, a
3aueIICHHS! HA3WBAEThCS 30BHIMIHIM. SIKIIO MOJ0Cc P po3MIIy€EThCs 330BHI BIpi3Ka
010;, TO NaHKK 00EepTaIOThCS B OJHAKOBHX HANpsMax, MepefaTHE BiIHOIICHHS Mae
3HaK IUTIOC, a 3a4eIIJICHHS] Ha3UBAETHCSI BHY TPILLIHIM.



VYci KpuBi, 1O 33I0BOJIBHSIIOTH OCHOBHY TEOPEMY 3ayeIlIEHHS, MOXYTb OyTH
BUKOPHUCTAaHI JIsl yTBOPEHHS! OOKOBUX MOBEPXOHB 3yOIlIB HMIIHAPUYHUX Mepeaay.

OTxe, TEPIIO0 BUMOTOIO 0 KPUBUX, SKMMH OKpecieHi mpoduai 3yOIiB, €
BIJIMOBIAHICTH MPO(1JIIB OCHOBHIN TeopeMi 3auerieHHs. {10 yMOBY 3a/10BOJBHSIOTH
6arato kpuBux. OgHak mpodiuIi 3yOIiB MOBUHHI IIe OyTH TaKUMH, 1100 CHPHUATH
HECKJIQJIHOMY BHUTOTOBJICHHIO 3y04acTUX KOJIC 3 PpI3HUM 4YHCIOM 3YOIIiB,
3a0e3neyyBaT BUCOKHM KOE(IIIEHT KOpPUCHOI nii mepeaadi, JOCTATHIO MIIHICTh
3yOmiB, Tomo. I{umM BuMoram HaiOlIbIE BIAMOBIAE €BOJBBEHTHE 3adeIICHHS 1
TOMY HOro HalOUIBII MIMPOKO 3aCTOCOBYIOTH y 3yOUacTUX Mepenayax 3arajibHoro
MaIIMHOOY TyBaHHS.

EBonbBeHTHE 3auerieHHs, 3anporoHoBane EiyepoM, Mae CyTTeBI TEXHOJIOTTUHI
Ta eKCIUTyaTaIllliHi epeBaru:

— MpOCTOTa MOOYI0BU €BOJILBEHTHUX MPOQiIiB 3yOIIiB;

— BUTOTOBJICHHSA €BOJIbBEHTHUX KOJIC Ta IHCTPYMEHTY HJis IX Hapi3aHHS €
HalOIBII IPOCTUM, 30KpeMa 3yOIll MOXKHA Hapi3aTH IHCTPYMEHTOM PEHKOBOIO THITY
3 NPSAMOIIHIHHUM TIpodisiem;

— JIONYyCKA€ThCS, B TEBHUX MEXaX, BIIXWICHHS MIXKOCBhOBOI BifcTaHi (Ipu
HETOYHOCTI BHUTOTOBJIEHHS, MOHTaxy), MOpHU LbOMY 30€pira€rbcsi MOCTIHHUM
nepeaTHE BIAHOIICHHS;

— ©BOJIbBEHTHE 3a4CIUICHHS JOMYCKAa€ BUIPABJICHHS (KOPUTYBaHHS) poOOUYOTO
npodutro 3yOLiB 13 METOI0 BHOOPY ONTHUMAIbHUX BIAPI3KIB €BOJIBBEHTH, IO
3a0e3neuye Kpallll XapakTepUCTUKU Mepeayi.

BukopuctoBytoTh 1HIIN BUIU 3a4erjieHb (IIUKIOIAAIbHI, KPYTOBi, TOJUHHUKOBI
ta iHmi). Cepen “HEEBOJIBBEHTHUX  3ayeIlJIeHb HaWOUIbIIEe PO3MOBCIOKEHHS
oTpuMalo 3auerieHHs HoBikoBa, sike XapakTEepU3yEThCS BUCOKOIO MIIHICTIO 3yOIIiB.

[TpocTopoBi 3yduacti nepeaayi

Jlo mpocTopoBUX 3yOuacTHX MeXaHi3MIB HajeXaTh KOHIYHI Ta rinepOo0s0imHi
nepeaayi (rBUHTOBI, UepB’IYHI, T1M10iIH1).

Komniuni 3y0uactri nmepemaui. Koniuni 3yOuacTi Kkosjeca 3acTOCOBYIOTHb ISt
nepenayi 00epTalbHOTO PyXYy MIXK BajamMu, OCl SIKUX MEPETHUHAIOTHCS MiJ ACSTKUM
KyToM :. KyT » Moxxe OyTH JOBUIBHUM, ajieé Ha MPAKTULl HalW4yacTille TPAIUISIOThCA
KOHIYHI mepenadi 3 KyToM =90 Takl mepeaadl Ha3WBAaIOThCS OPTOTOHAIbHUMM.
KoHiuHi mepemadi CKJIAJHINII 3a MWJIIHIPUYHI Y BHUTOTOBJICHHI Ta MOHTaxi. Jls
Hapi3yBaHHS KOJIC HEOOXIJHI CHellialbHI BEpCTAaTH Ta IHCTPYMEHT, a MPU MOHTAXKI
HE0OX1THO 3a0e3meunT 30IT BEPIIMH KOHYCIB 3 TOYKOIO MEPETHHY OCEH BalliB.
OckUIbKH OC1 BaJIiB KOHIYHOT TIepeiayl MepeTHHAIOTHCS, TO BUHUKAIOTh TPY/IHOII 3
PO3MIIIIEHHSIM OTOp BadiB. B OUIBIIOCTI BUMAAKIB OJHE 3 KOHIYHUX KOJIC
PO3MIIIYIOTh KOHCOJIbHO Ha Baiy. [lpu 11boMy 30UIBIIYETHCS HEPIBHOMIPHICTH
PO3MOALTY HaBAaHTAXEHHS MO JOBXKHUHI 3yOliB. OChOBI 3yCHUJUIS, 1[0 BUHUKAIOTH Y
nepenayi, BUKIWKAIOTh HEOOXIJAHICTh 3aCTOCYBaHHS OUIBII CKJIQJHUX OIOpP
(BCTaHOBJIEHHS YNOPHUX a00 pajilajJbHO YIOPHUX MiAUNHUKIB). Hecyua 3maTHiCTh
KOHIYHOi 3y0uacToi mepejadi CyTTEBO HMDXKYA Bij HMWIHAPUYHOI 3 MOPIBHSILHUMHU
po3Mipamu 1 cTaHOBUTH 01u3bko 85%. KK/I koHIuHOT 3yO4UacToi nepegaydi CTAHOBUTD
0,95...0,96, mo Takox Hmwkue KKJI muminapuunoi mepenaui HabmmkeHo Ha 1%.



[lepenmaTHe 4YHMCIIO TNPUBOJHUX KOHIYHUX Tepefad 3HAYHO MEHIIE, HIK Yy
MWTHAPUYHUX Tepeaavax.

HesBakatoun Ha BKa3aHi HEAOJIIKM, KOHIYHI Mepeaadl 3aCTOCOBYIOThCS JTOCHUTh
IIMPOKO, OCKIIBKM YMOBHU PO3MIIIEHHS €IEMEHTIB MAIllllH 1 MEXaH13MiB, BUMararoTh
PO3MIIIEHHS BaiB MiJ KyTOM OJUH /10 oAHOro. KoHiuHy 3yOuacTy nepegadyy MO>KHa
ySBUTH €001 SIK Tepenady 3 JBOMa KOHIYHUMHU KOTKaMH, Ha TOBEPXHI SKUX AJIs
YCYHEHHS IPOKOB3YBaHHs HapizaHi 3yomi (puc. 9.17).

AHQJIOTIYHO JO TOYATKOBHMX IIWIIHAPIB MWIIHAPUYHOI Tepeaadl B KOHIYHIM
nepejadi po3risaloTh MOYAaTKOBI KOHYCH (QKCOiJIHI TMOBEPXHI), SKI JOTHUKAIOTHCS
OJIMH JI0 OJHOTO IO CHUIBHIA TBIPHIM 1 TMEPEKOUYIOThCS OJWH IO OJHOMY O€3
KoB3aHHS. [[1s1 BUKOHAHHS OCTaHHBOI YMOBH Ili KOHYCH TOBHWHHI MaTH CHiIbHY
BEPIIMHY, KA 3HAXOAUTHCS Y TOYII IEPETUHY Ocell KoJjic. Pyx KoHycCiB BITOyBa€eThCA
HABKOJIO MUTTEBOI oci o0epranus (puc. 9.17, Bich OK).

®, § Sy
Vo= X0
r — F
s :
7R,
- .\mz
Puc. 9.17

OTxe, ISl KOHIYHUX 3yO4acTUX KOJIIC TEOMETPUYHUM MapaMeTpoOM TaKOX € &,

— KyT TIOYaTKOBOTO KOHYyca. KpiM TOro, po3pi3HSIOTh KyTH JAUIMIBHUX KOHYCIB, SIKI €
0a30BUMU NIJIs1 BUBHAUCHHS €JIEMEHTIB 3yOIIiB Ta X PO3MipiB, KyTH KOHYCIB BEPIIIHH,
3aMajJiiH, OCHOBHHUX KOHYCIB. BiamiTMMo, 110 Ha NpakTULl HaWHYacTile
BUKOPUCTOBYIOThCS KOHIUHI mepedadi ©0e3 3MIIIEHHs, i1 SKUX [MOYaTKOBI Ta
JUTAIBHI KOHYCH 301TatoThes (8, =6, &, =)

3y0I1l KOHIYHHMX KOJIIC MAlOTh Pi3HI PO3MIPHU IO CBOil JOBXKHHI, a TOMY KpOK,
MOIYJIb ¥ 1HIII MTapaMeTpu 3yOIlIB Y pI3HUX MEPETUHAX MAIOTh Pi3HI 3HaYeHHS. BoHu
3MEHIIYIOThCSI 3 HAaONMKEHHSM J0 BEpLIMH MOYaTKOBUX KOHYCIB. OTXe, MOJIYJb
3yOLlIB KOHIYHHMX KOJIIC HE € TIOCTIMHUM Yy Pi3HUX Nepepi3ax. 3a CTaHIapTHUN OepyTh
MOJYJIb Y 30BHIIIHBOMY HOPMaJIbHOMY Mepepisi 3yOris.

VY mpakTuiil MalMHOOYTyBaHHSI BUKOPUCTOBYIOTh 3y0OUacTi KOHIYHI KoJjeca, 110
BIJIPI3HSIOTECA (DopMoOrO JiiHII 3yOLIB HAa PO3rOPTII AUIMIBHOTO KOHYCA: MpPsMI,
TaHreHIanbH1 (JTiHISA 3yOIliB HampsMJeHa MO JOTUYHIM 0 JAESIKOro JI0JaTKOBOTO
KOJIa pajiyca r i YyTBOPIO€ 3 TBipHOIO KyT g) (puc. 9.18, a), kpyrosi (puc. 9.18, 6).
[Tpsimo3y6i1 nmepenayi BUKOPUCTOBYIOTHCS Y BUIIAJIKY MOPIBHSIHO HEBUCOKHX KOJIOBHX
MIBUAKOCTEH — A0 3m/c (IEKOJNU — IO 8wm/c); 3 TAHTCHIIAJIbHUMHU 3yOLSIMH — [0

15m/c; 3 KDYTOBUMH — 10 30m/c.
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Puc. 9.18

[lepenaTHe BimHOIIEHHS KOHIYHOI Tepeaavi BU3HAYAETHCS 3 MPUITYIICHHS, IO
MOYATKOBI KOHYCH KOTSITHCS OJMH IO OJHOMY 0e3 KoB3aHHs. OTxe, s Oyb-sIKOT
TOYKH JOTHUKY KOHYCIB K 3TifHO 3 puc. 9.17 MoxHa 3anucatu
Ve =V, =oKO =,KO", TOAI
@ _KO & _z
? e, KO 1§, 1

, (R, =r=mz/2).

Posrnsimaroun AOKO' 1AOKO', 3HAXOIUMO
L _singy, sing,
2, sing,  sing

Jlji1 OpTOrOHAJIbHUX KOHIYHUX Iepeiad 3aJIEKHICTh Ma€ BUTIISI
T,
u, =—==tgo, =ctgo, .
Fo,
biuny mnoBepxHIO 3yOILliB MOXHA OTpUMAaTH, SAKIIO IutomuHy 7 (puc. 9.19)
nepekovyyBat 0Oe3 KOB3aHHS IO OCHOBHOMY KOHycy. byab-fika mpsma KL Ha
IUIOLMHI /7 OMMIIE Y MPOCTOPl KOHIYHY €BOJBBEHTHY IOBEPXHIO, & KOKHA TOYKa
(OCKUIbKM BOHA PIBHOBIJJAJNICHA Bl BEPIIMHU KOHyca (J) ONUIIE TPAEKTOPIIO, IO

po3miliieHa Ha cepi MeBHOTO pajiyca 1 ika Ha3UBA€TbCS CHEPUIHOIO €BOJILBEHTOIO.

Puc. 9.19
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Y koxHOMY chepuuHOMYy Tepepi3i MOXKHA BHUIUIMTH CBOKO ChepUUyHy
eBoJIbBEHTY. OTxe, mpodisi 3yOLiB CIPSHKEHUX KOHIYHUX KOJic Tpeba OyayBaTH Ha
cepuyHuX MOBEpXHAX 3 HeHTpoM Y T. O. IlpakTuHe mpoeKTyBaHHs 3yOLliB Y I[bOMY
BUMAAKY Oy/Je BUKJIMKATH BEJMKI TPYIHOILI, OCKUIbKU c(epa HE pO3ropTaeThCsl Ha
wionmHy. Ha mnpaktumi mpu mnoOynoBi mpodimiB 3yOwiB cepuuHi MOBEpXHI
3aMiHIOIOTh KOHIYHUMH, TOYHA PO3TOPTKA AKUX JETKO OYyAYy€ThCS Ha IUIOLIUHI.

Otxe, moOynoBa MpoQiII0 KOHIYHOTO 3y0YacTOro Kojieca 3BOIUTHCA MO
o0y 10BH TIPOdiIr0 IpsiMO3y00To HMIJIIHAPUYHOTO KOJIeca Ha TTOBEPXH1 TI0AaTKOBOTO
KOHYyca.

CyTp HaOIMXEHOTO MeTony NpOQUIOBaHHS Ha JNOAATKOBUX KOHYCax Taka:
TOPIIEBI MOBEPXHI 3yOIlIB, PO3MIIICHUX MK KOJIAMH TOJIOBOK 1 HIKOK, CTBOPIOIOTH
chepuuHi TOSICK HEBEJIMKOI IMMHUPUHU, TIOPIBHSAHO 3 pajiiycoM cdepH, Ha SKUX BOHH
po3MiiieHi. OTxe, 3 HE3HAYHOIO MOXUOKOI0 c(epuyHl MOSCM MOXKHA 3aMIHUTH
KOHIYHMMH, IO JIeXKaTh HAa JOAATKOBHX KOHYycax. J[0ZaTKOBMM KOHYCOM € KOHiYHA
MOBEPXHA 3 TIEIO K BICCIO, TBIpHA AKOi NEPHEHAMUKYJSIPHA O TBIPHOI OCHOBHOIO
KoHyca (puc. 9.20). Skiio Tenep M0AATKOBI KOHYCH PO3TOPHYTH Ha IUIOUIMHY, TO
npodiai 3yOIiB CTalOTh IUIOCKUMU KPUBUMH, OJIM3bKUMU JI0 3BUYAHHUX €BOJIBEHT.
B pe3ynbTaTti oTpuMy€eMO J1Ba exgisaienmHux MTIHIPUIHIX KoJeca.

Puc. 9.20

Jlns moOy0BU PO3rOPTKH MOBEPXOHb JOJATKOBUX KOHYCIB uU€pe3 TOYKY P
IPOBOJMMO JIIHIIO, MEPHEHIUKYJISPHY 1O TBIPHOI MOYATKOBHX KOHYCIB PO [0
NEPETUHY 3 OCHOBUMH JIHISIMU 3yOUacTUX KoJiic. B pe3ynbpTaTi 0aepKy€eMo TOUKH O,
1 0,, sIKI IPUIUMAEMO 3a LIEHTPU OOEpTaHHs €KBIBAJICHTHUX Koulic. Binpizku PO, 1 PO,

OynyTh pajiycaMyd IMOYaTKOBUX KUI €KBIBAJICHTHHX Koiic. [IpudHABIM ais 1HX
HUAJITHAPUIHUX 3y0UacTUX KOJIIC MOJYJIb Ta BUCOTY 3yOIlsl SIK Y KOHIYHOTO KoJjeca y
BIJIIOBITHOMY TNEpPETUH1, Oy 1yeMO podisi eKBIBAJICHTHUX KOJIIC.

[lepeBaru KOHIYHOTO 3a4ETJICHHS:

— OUIbIIMKA KOEPIIEHT MEPEeKPUTTS, HDK y IWIHAPUYHOTO 3 TAKUM CAMHUM
YUCJIOM 3YOIlIB KOJIIC (OCKIJIBKH BIJIMOBIAA€ MWTIHAPUYHOMY €KBIBAJICHTHOMY KOJIECY
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3 OUTBIIIUM YHUCJIOM 3YOIIiB);

— Ma€ MEHIIE, MOPIBHAHO 3 IWIIHAPUYHUM, MIHIMAlbHE YHUCIO 3yOLiB, SKi
MOKHA HapizyBaTH 0e3 miapi3aHHs;

Henomixwu:

— OCKLIBKH TIpodiib 3yOIliB 3MIHHUN 3a BEJIMYMHOIO, TO KOHIUYHE 3a4eIlyICHHS
JIOCHUTH YyTJIUBE 10 HETOYHOCTEH MOHTaXYy 1 10 AedopMaliii eTeMeHTIB rmepeaadi;

— TIEpeIaTHE YUCIIO HE TIEPEBUIIYE 4;

— MEHIIIa HaBaHTaXKyBajJbHa 37aTHICTh Ta 3HOCOCTIMKICTh Iepe/ayl; HasBHICTh
OCbOBHX 3YCHUJIb.

I'inep6oJioinni 3y0uacti mepemayi. ko y IWIIHAPUYHUX 1 KOHIYHHUX
nepenayax MoYaTKOBUMHU MOBEPXHSAMM OYJW, BIAMOBIAHO, IMIIHAPU Ta KOHYCH, TO
JUISL Tiepefadl pyxy MDK MEpPeXpeCHUMHU OCSIMU MOYATKOBUMH MOBEPXHSMU MYCSTh
OyTH TMOBEpXHI JpPYroro MOPsAKY, Hampukiaa Trinepoonoigun. OcTaHHI MOXHa
OTpUMATH, SIKIIO OOepTaTH Tinepooiy, M0 JEKUTh B TUIONIMHI yz HABKOJIO OCl Oz
(a0o, SKIIO B3ATH JBa KUIbLS, 3 €JHAHUX CHUISAMH, 1 JICIIO TMOBEPHYTH OJIHE
BIJIHOCHO OAHOTO). BiHOCHUI pyX JaHOK — L€ OOepTaHHS HABKOJO N KOB3AHHS
B3/IOBXXK MHUTTEBOi oci. TakuM dYMHOM, y 3yO0YacTHX Iepefadax 3 IMepexXpecHUMHU
OCSIMU CIIOCTEPITA€ThCS TOJIBIifHE KOB3aHHS: B3JI0BXX TBHHTOBHUX JIHINA 3yOIliB 1
JI0JTaTKOBE — B3JIOBXK MPOQUIIB 3yOIiB SIK Y IMWIHAPUYHUX 1 KOHIYHUX Tepenayax.
BigMiTHMO, 10 IBHAKICTE OCHOBHOT'O KOB3aHHSI 3HAYHO OWIBINA BlJ IIBHIKOCTI
JI0JTaTKOBOTO.

VY TI'BUHTOBUX Ta TIMOIMHUX 3yO04acTHX IepeAadax MOYATKOBI MOBEPXHI KOJIIC
YTBOPIOIOTHCSI OKPEMHUMH YaCTHHAMU TMOBEPXOHb Tinep0ooiniB obeptanns 1 1 2
(puc. 9.21), sKi NOTUKAIOTBCA MK c000t0. Jljisi OTpuMaHHS 3yO04acTUX KOJIIC
MOBEPXHIO TinepOosoiniB 00iaaHy0Th 3yOusmu. [lpm mpomy mocTtaTHbO 3yOLl
pO3TalllyBaTH Ha BY3bKIW JIISHIN MOBEPXHi. BigMiTHMO, 1110 MIBUIKICTH BIAHOCHOTO
KOB3aHH$ P13KO 3MEHIIY€ETHCS BiJl TOPIOBUHM 10 Iepudepii rinepOoosoiais.

\ Y

Puc. 9.21
Skmio 3a TMOYaTKOBI MOBEpPXHI 3yOuacTUX KoJiic BHOpaTd BiAJalieHl BiA
TOPJIOBUHM MOBEPXHI rinepOoJIOiAiB 1 3aMIHUTH iX OIYHMMH MOBEPXHSIMHU 3pI3aHUX
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KOHYCIB, TO OZIEp>KUMO TIMOiIHY TIepeiayqy.

SIK110 32 MOYATKOBI MOBEPXHI BUOPATU TUISTHKU 01151 TOPJIOBUHH TirepOoIoifiB,
TO BUIiie TBUHTOBA 3yOuacTta nepenava. /(s cpolieHHs BUTOTOBIEHHS 3y04acTuX
KOJIIC TIOBEPXHI TOPJIOBUH TiNEpOO0IOINiB 3aMIHSIIOTh HWIIHAPUIHUMHU MOBEPXHIMH.
3a Takoi 3amMiHM 3yOlll KOJIIC KOHTaKTYIOTh y TOYIIl, a KOJieca, 1[0 YTBOPIOIOTh TakKl
nepenavi, MOBHHHI OyTH KOCO3yOMMHM IIMUTIHAPUYHUMHU. OKpeMuUM BHUMAJIKOM
TBUHTOBOI Iepeaayi, B sIKOT KyT MK MUMOODKHHUMHU OCSMHU KOJIic MopiBHIOE 90°, €
4yepB’siuHa repeaaya.

I'BunToBi 3y0uacti mepemaui. /{11 mnepemadi oOepTaqbHOTO PyXy MK
MUMOODKHUMH BaJlaMU TIPU MaJMX MOTYXHOCTSIX 3aCTOCOBYIOTh I'BUHTOBI 3yO4acTi
nepeaayi.

['BuHTOBa 3yOuacTa nepejgavya CKJIAJAE€TbCS 3 JBOX IMIIIHIPUYHUX KOCO3YOUX
KOJIC, OCl SKHX TMepexpelyloTbcss Tij JOBUIBHUM KyToM x . llepeBaxne
BUKOPUCTAaHHA MaroTh nepenadi 3 kytom 90° mix ocamu BaimiB. Ha BiaMiHy Bin
KOCO3yOMX, JJI1 TBUHTOBUX LIMJIIHIPUYHHUX KOJIC HE € O0OOB’SI3KOBUM PIBHICTH KYTIB
HaxWily TBUHTOBUX JIIHIM Ta NPOTWIEKHICTh iX HampsmkiB. Ilpu mpomy Mae
CIPABIKYBATUCH PIBHICTH f, +f, ==

[ToBepxHi MOYATKOBUX ITWIIHAPIB KOJIC JOTOPKAIOTHCS B ToUIll. ['BUHTOBE
KOJIECO MOXKHA PO3MVIAHYTH, SIK KOPOTKMH 0araro3axiJiHUii TBUHT, y SKOI'O YHUCIO
3yOI1iB JTOPIBHIOE YUCITY 3aXO/IIB.

Ha puc. 9.22 naBeaeHuit miaH mBHIKOCTEH 11t Komic 1 Ta 2, 1110 o6epTaroThes 3
KyTOBHUMHM IIBUJKOCTSIMH o, Ta w,. 3 PIBHOCTI HOPMAJIbHUX CKJIAJOBUX V, KOJOBUX
MIBUAKOCTEH Y TOUIll JOTHUKY MOYATKOBHX IMUTIHIAPIB CIPABEIMBUM € BUPA3:

V, =, cos B, = w,rl, Cos f3,.

Otxe, o, =% 1A

@, rcosp

ne f, f,— KyTU HaxXuiIy JIiHIHM 3yOI11iB KOJIiC.

Koco3ybi komeca, mo mnepeOyBaroTh Yy 3ayellyieHHI, MalTh OJIHAKOBUM
HOpManbHUIl Kpok. OTxe, p, cosp =p, cosfB,. OCKUIBKM 7zd,=zp ; zd, =z,p, . Maemo
U, =12,12,.

3 HaBepeHux (opMysn BUIUIMBAE, MO TEpeJaTHE BiTHOIIEHHS B TBHHTOBUX
nepeaayvax 3ajeKUTh HE JIMILIE BIJl PajilyClB MOYATKOBUX LIMJIHAPIB, a W BIJ KyTIB
Haxwity 3yOwiB 4, g, . OTxke, OgHE 1 T€ X NepelaTHE BIJHOIICHHS MOXe OyTH
OoTpuMaHe KOMOIHYBaHHSM pajiyCiB MOYATKOBUX KUJI Ta KyTiB HaXWJIy JIiHIN 3yOIliB.

Po3paxyHok 3y04acTHX KOJIIC TBHHTOBUX II€pe/lad BUKOHYETHCS aHAJIOTTYHO
PO3paxyHKy KOCO3yOMX IUJIHAPUIHUX KOJIIC 3 TI€I JIUIIE PI3HHUIICIO, IO KOXKHE 3
3y04acTHX KOJIIC MOXE MaTH CBiil KyT Haxwiy 3yOiiB. 3a po3paxyHKOBUH MOJYJIb
BUKOPHUCTOBYIOTh MOJIYJIb 3yOIlIB Y HOPMaJIBLHOMY TEpepisi.
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A~1

Puc. 9.22

Henonikamu mepenadi €: 3Ha4HE KOB3AaHHS Yy 3a4€IUICHHI 3yOLIB; TOYKOBHIA
KOHTaKT 3yOLiB 1, OT)KE€, 3HAYHI KOHTAKTHI HAIPY>KEHHS, HECHPUATIMBI YMOBU
3MalleHHs 3y04yacToro 3aderyieHHs. Yepe3 Te TBUHTOBI Nepenadi BUKOPUCTOBYIOTH
JIMILIE IPU HEBEJMKUX MIBUIKOCTSX 1 HE3HAUHUX MOTYKHOCTSIX.

linoinni mepeaayi. ¥ rinoinHux nepenayax 3a Mo4aTkoBl MOBEPXHI BUOUPAIOTH
pO3IIMPEH] YacTUHU TinepOosnoiniB. Jlyisg CHOpolieHHS BUIOTOBJEHHS TaKHX
3y04acTHX KOJIC Il YACTUHU TiNepOoJIOiliB 3aMIHIOIOTh 3pi3aHUMU KOHycaMu. AJie,
Ha BIAMIHY BIiJI KOHIYHUX Ilepejay, BiCh MaJIoro Kojieca 3MillleHa BIJIHOCHO OCi
OUTBIIOTO KoJieca Ha Jesky BenuuuHy (puc.9.23). Omxe, BEpIIMHM KOHYCIB HE
NEPETUHAIOTHCS — BOHU NEPEXPELYIOTHCS MEPEBAXKHO Mg KyToMm 90°.

OcCKUTbKM BaJIM TIMOITHOT Mepenadl MOXHa BHUBOJUTHU MO oOujBa OOKM 3a ii
MEXI1, BUKJIFOYAE€THCSI KOHCOJIbHE HABAHTAKEHHS BaJIB, 1110 ICTOTHO MIJBUILYE HECYUY
3/1aTHICTb Mepeayil MOPIBHAHO 3 KOHIYHOIO.

Ha BigMiHy BiJ TBUHTOBHUX Mepenay, TINOiAHI MOXYTb OyTH BHUKOHAHI 3
JIHIMHUM KOHTaKTOM 3yOIliB, 10 TaKOX IMiJBUINYE HECydy 3JaTHICTh Iepejaul.
[IBuAKOCTI KOB3aHHS MPOQLIiB y TINOITHUX Mepegayax MeHIIl, HXK Y TBUHTOBUX.

[lepenaTHe BIAHOIIEHHS TINOINHUX TEpeAay BU3HAYAETHCA 32 TAKOK CaMOI0
(bopMyII010, SIK 1 TBUHTOBUX:

[0} Z

U, =—"==

4 _d,c08 5,
0)2 ZZ dl Cos ﬂm

IlepenatHe uwncio OLIBIIOCTI TIMOIAHUX MeEpelad HE MEPEeBUIIYE u, =10, aje
1HO/II csirae 30 1 OuIbIIe.
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Puc. 9.23

[moigHi Kojieca IMIMPOKO 3aCTOCOBYIOTHCS [IJIsl TMPHUBOAA BEAYYUX KOJIC
TPAHCTIOPTHUX MAIIUH; a TIMOiJHY Mepenady 4acTo 3aCTOCOBYIOTh 3aMICTh KOHIYHOT
JUIs Tiepenadl OUTbIIMX MOTYKHOCTEH. 3HauHe KOB3aHHA Yy MPOIECi 3auyeIuieHHs
3YMOBJIIOE€ HEOOXIJHICTh 3aCTOCYBAaHHS y CHJIOBHUX MEXaHI3Max MpPOTU3aIUPHUX
MaCTUJILHUX MaTepiaiiB (T1IMOITHUX MACTHII).

Yeps'suni nepexaui. /(s nepenaui pyxy MK MUMOODKHHUMH OCSMU JIOCHUTD
IIMPOKOr0 TMOIIMPEHHS HAa0yJM 4epB’sA4HI Nepenadl, siki € pi3HOBHUJIOM T'BUHTOBUX.
SAxio 30UIbIIyBaTH Ha OJHOMY 3 3y04acTHX KOJIC KyT Haxwiy 3yOIliB, TO MOKHA
OTpUMATH KOJIECO 3 MajuM YHCJIOM 3yOIliB (HaBiTh 3 OJHHM), SIKI OTMHATUMYTb
MOYaTKOBE KOJO KiJIbKa pa3iB. Y pe3yibTaTi OTPUMYEMO 3yOuacTe KoJeco, sIKe Mae
dbopmy I'BUHTA 3 JEKIIBKOMA BUTKaMH, 3aX0JiaMu (3y0 BIIPI3HAETHCA Bl 3BUYAHHOTO
rBuHTa Juiie Gopmoro npoduto). Take 3ydyacTe Kojieco 3 MajIoO KUIBKICTIO 3yOIiB
(mepeBaXHO OJHHWM, JBOMa, YOTHpPMa) HA3UBAIOTh uepB’suHUM. [lpu 1BOMY
COpsDKEHE 3 HUM BelleHe 3y0uacTe Kojeco (KOJIECO 3 MajluM KyTOM Haxwuily 3yOLiB)
HAa3UBAETHCS YEPB'TUHUM.

Y  nepeBaxHIM OUTBIIOCTI BUIAJKIB BHUKOPUCTOBYIOTHCS OPTOTOHANIbHI
yepB’siuHi nepenadi (X =90 ). Yeps'ssuHa nepegayda 3 TOUKOBUM KOHTAKTOM 3YyOLIIB Ma€e
TI caMi HEIOJIKM, 10 W 3BMYAiiHA TBUHTOBA Iiepeliaya, TOMY BOHA MPAKTUYHO HE
3aCTOCOBYETHCSI.

[Ipote icHyIOTH 4epB'syH1 Tepenayi 3 JIHIHHUM KOHTAaKTOM 3yOIliB, IO Ja€
3MOTy TiepeJaBaTH 3HA4YHI HaBaHTa)XeHHs. JIIHIMHOTO KOHTAKTy JOCSTAIOTh 3aBISKH
TOMY, L0 3yOLsIM KoJieca HaJatoTh (pOopMH TaliKH, siIka OXOIUIIOE YEPB'SAK Ha JEIKOMY
KyTi, a 4epB'SYHE KOJECO Hapi3aloTh YepB'AYHOI0 (Dpe30ro, sika € TOYHOK KOIIIEI0
YepB'siKa, 110 BXOJUTH Y 3aUCIIICHHS 3 KOJIECOM.

[lepepiz uepB’sika TUIOMIMHOO, MEPHEHIUKYISIPHOIO 10 OCi, MaTHME BUTJISA
peiiku, a mepenaya HaraJayBaTUMe 3a4erieHHs 3y0uacToro Kojieca 3 peikoro.

[lepenaTtHe uyuciao YepB'TYHOI Mepeaadl JOPIBHIOE BIIHOIICHHIO YHUCia 3yOIliB
KoJieca J0 YKclia 3aX0/IiB YepB'saKa:

RS
N

JIe z, — YUCIIO 3yOIliB UepB'sTYHOTO KOJIECa; z, — YUCIJIO 3aXO0/I1B UepB'sKa.

q

3a3BHuail BEIy4Or0 JJAHKOIO € YEPB'sIK.
3a MoayJieM 4epB'suHOI Tepeaadi MOKHA 3HAWTH OCHOBHI PO3MIPH YEpPB'sTIHOTO
KoJsieca Ta yepB'ska. TopieBuil MOy YepB'sSUHOTO KOJIeca, 110 € OCbOBUM MOJYJIEM
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4yepB'sika, MPUIHMaIOTh CTAHIAPTHUM 1 O€pyTh 3 HOPMAJILHOTO PSIAY.

Yucno 3yO1iB Kojeca € 3HaYHO OUTBIIMM 3a YUCIO 3aXO[iB YepB'sKa, a TOMY B
YepB's’TYHUX Tepeaayax MOXYyTh OyTH 3HA4HI HepenaTHl yuciaa. Tak, Mpu Yucii
3yOIIiB KoJieca z, =80 1 YMCII 3aXO/IB UEPB'sAKaA z, =1 MEpeJaTHE YUCIIO u,, =80 .

[lepeBaramu 4epB'siuHOI TIEpeadl €:

— MOXJIMBICTh OJIepKaHHS BEIUKHX MepenaTHux gucen (1o 300 1 OibIme);

— IJIABHICTH 3a4CIUICHHS 1 O€3IIYMHICTh POOOTH;

— MOXJIMBICTh camMorajibMyBaHHs, X04 1 npu HU3bKkomMy K.K./I.;

— MOXJIMBICTh TI€pe/ayl 3HAYHMX MOTY>KHOCTEeH, Xou 1 npu Huxdomy K.K.JI.
MOPIBHSHO 3 [IIIHIPUYHOIO TIepeIayelo.

Yepp'ssuHa nepejaua Ma€e Takl HETOMIKU:

— BIIHOCHO BEJIMKI BTPATH MOTYXKHOCTI Ha TEPTs MpHU 3a4eIICHHI 3yOLiB 1, 5K
HACJIIJIOK, HarpiBaHHs nepeaayl Ta HeBucokuiit K.K./I.;

— CKJIaJIHICTh Hapi3yBaHHS;

— 9yTJIMBICTH O HETOYHOCTEH BUTOTOBJICHHS T4 MOHTAXKY;

— HEOOX1JHICTh PETENIBHOTO 3MAllyBaHHs TOBEPXOHb 3yOIIiB;

— ii MOPIBHSIHO BUCOKA BaPTICTh.

Cxaaani 3y0ouacri Mmexanizmu. Ile MexaHi3mu, 10 SIKMX BXOAATH O1JIbIIE JTBOX
3yOuactux komic. CkiaiHi MeXaHI3MH Tepeiad KpiM, BeAydoi Ta BEACHOI JIaHOK,
MaloTh MPOMIXKH1 JJaHKH, 10 00€pPTAIOTHCSI HABKOJIO CBOIX OCEH.

Cknagai 3y04acTi MexXaHI3MH TOAUISIOTBCS Ha MEXaHI3MHU Iepeaad 3
HEPYXOMHUMH Ta PYXOMHUMH OCSIMH KoJic. Po3ristHemo nepii.

CkutaHl MeXaHI3MH Tiepeiad 3 HEPyXOMUMH OCSMU MOXHA MOJUIUTH Ha OKpeMi
CTYyTIEH1, KO>KHA 3 SIKUX SIBJISIE COOOI0 JIBI PyXOMI JIaHKH, 1110 YTBOPIOIOThH BUIILY Tapy;
KpIM TOTO, BOHM YTBOPIOIOTH 31 CTOSIKOM II€ i HUKY1 apu. Takum YuHOM, OyBaroOTh
MpOCTI — OAHO-, 1 CKJIAJHI — OaraTocTymiH4acTi 3yOuacTi mepenayi; B OUIBLIOCTI
BUMAJKIB IBOX- 200 TPHOXCTYIIHYACTI.

3acTOCYyBaHHS CKJIQIHUX CTYMIHYACTUX MEXaHI3MIB OOYMOBJICHE:

— BEJIMKUMU TMEepEeJaTHUMHU BiTHOIICHHSIMU;

— PO3MIIIEHHSIM OCEH BXI1JIHOI Ta BUX1JIHOI JIJAHOK HA 3HAYHIN BIACTaH1 OJIHA BiJl
oJIHO1 (Tpu 2-X JTaHKaX MEXaHI3MU Tiepenay Maiu O dyKe BeJUKI rabapuTh);

— TOTpeOOI0 3MIHUTH 3HAK MEPEAATHOTO BIAHOIIICHHS.

PsinoBe mocitigoBHe 3adensieHHs: 3y0dacTux koJjic. CtynmiHyacra 3yddacra
nepenava. Cepii koisic, B SIKUX OCl OOepTaHHS HEPYyXOMi, HA3WBAIOTh PATIOBUM
3’€IHAaHHAM 3y04YacTHX KOJIIC.

Sxmo 3a ymoBamu poOOTH Tiepedadi HEOOXIJHO MaTH BEJIMKE IMepeaaTHe
BIIHONIIEHHS, TO Mepejaya pyxy BiJ BeAy4Ooro Bajia J0 BEIAEHOTO 3A1MCHIOEThCA 32
JOTIOMOTOK0 KUTBKOX MPOMDKHHUX 3yOuacTux 3ayervieHb. Ha KoKHOMY HpOMIKHOMY
BaJly 3aKpIIUTIOIOTHCS MO JBa 3y04acTWX KoJjieca, 3 SIKMX OJHE Beayde, a iHIIe —
BEJICHE; OJIHE BXOJIUTH y 3aUCIJICHHs 3 KOJIECOM Ha MOMepeaHhOMY Balli, Ipyre — Ha
HacTymHOMY. Y Takii nepefadi KO>KHUM MPOMIXKHUHN Ball 3’ €HY€EThCA 3 TIOMEPETHIM 1
HACTYITHUM Taporo Kojic. TakuMm YWHOM, Ha TiepIioMy BeAydoMmy Bajii Oyjme
3aKpiMIeHo oJHEe KoJjieco. Ha KO)KHOMY 3 MPOMIKHUX BalliB — IO JIBa Kojeca i Ha
OCTaHHbOMY BEJICHOMY — OJIHE KOJIECO.

Take 3’enHaHHsA 3y04acTUX KOJIIC, BajM SIKUX OOEPTAIOThCA Yy HEPYXOMHUX
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Hi,Z[H_II/Il'[HI/IKaX, Ha3nuBaA€THCsA CTyrIiH‘IaCTOIO 3y6‘IaCTOIO nepeaadcro.
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[lepenaTHe BIAHOLIEHHS KOXKHOI Mapy 3y04acTHX KOJIC
@, @,

3
12 ! Yol ! Yala 1 45
o, o, o, o5

L

[TepeMHOXHMMO TIpaBi 1 J1iB1 YaCTUHU IIUX BUPaA3iB

_0o,00, O —u
a5 - — Y15
W,0,00,05 (U

UpoUy gy, U

3BIJIKM MAaTUMEMO

Us = u12u2’3u3/4u4/5 '

OTxe, 3arajibHe MepeJaTHE BIJHOIICHHS CTYMIHYACTOTO PSAAY 3yOUacTHX KOJIIC
JTOPIBHIOE JOOYTKY OKpEeMHX TepeAaTHUX BIJHOIIEHb MPOCTUX 3y0uyacTux
MEXaH13MiB, 1110 BXOJSTh O MOT0 CKJIaTy, B3SITUX 31 CBOIMH 3HAKAMH.

OcKUTbKH

YA Z Z

3 - _ 4 - _ 5
S Uy =t U=
3/ /

OJICP)KMMO
m Zy252,Zs

]
2,2,2,7,

U =(-1)

JIe m — YKCIIO 30BHINIHIX 3a4YETUICHb, HAa PUC. 24 — m=4.

TakuM yMHOM, 3HaK 3arajibHOIO MEPEAATHOTO BITHOIIECHHS CTYMIHYACTOTO PSIy
3aJIeKUTh Bl KUIBKOCTI 30BHIIIHIX 3a4EIUICHb: MapHE YMCIIO 30BHIMIHIX 3a4€IUICHb
BIJINIOBIIa€ 3HAKy “IUTIOC”, HEMAapHE — 3HAKy “MiHyc”. UUCIIO BHYTpILIHIX 3a4€IUICHb
Ha 3HAK 3arajbHOT0 MepeJaTOYHOro YKciia He BIIMBAE.

Hampsim oGeprannst Oyap-gKOro Kojeca mepenadl MO)KHA BU3HAYUTH TaKOXK 3a
MpaBUJIOM, BIJJOMHUM TIiJI Ha3BOKWO npasunia cmpirok. HampsiMm oOepTaHHS KOJIIC
nokaszaHo cTpuikow (y Oik pyxy 3yOuiB, siki BUJHO crnoctepiradyeni). Hampukmnan,
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CTp1JIKa Ha KOJIECI z, TIOKA3Ye, 1110 HOro 3yOlll pyXaroThCsl 3BEpXy BHU3.

Takum ynHOM, IEpeaTOYHE BITHOIICHHS (n-1) CTYMHYACTOI Iepenadi oye:
(o) 1,257,...2 m
Uy = — = Ul Uy, U = ——2 S (1),
o, (n-1)'n 2,2,2,.. z(nil),
MHOXHHK (-1)" 103BOJsIE BU3HAYUTH 3HAK IEPEJATHOTO  BiTHOILICHHS

CKJIQJTHOTO 3y0UacTOro MEXaHi3My.

3y0yacTi MeXaHi3MH, B SIKUX BIJOYBA€ThCS 3MEHIIEHHS KyTOBUX IIBHUJIKOCTEU
pu nepez[aql PyXy BiJ BeAydoi JO BEJACHOI JIAHKH 1 fKi, SIK MPaBUJIO, BMIIICHO y
CHeIlaIbHUN  KOPIYC, Ha3WBaIOTh pedykmopom. 3yOuacTi MexXaHi3Mu, SKi
30UTBIITYIOTh KYTOBY IIBHUJIKICTh BEACHOI JJAHKH, HA3UBAIOTH M) IbMUNIIKATMOPOM.

PsjoBe 3ayenieHHs 3 NAapa3sUTHUMHM KoJjiecaMu. PsjoBe 3aderuieHHS 3
Mapa3uTHUMH KOJIECAMU XapaKTEPU3y€EThCSI THM, 10 Ha KO)KHOMY 3 TIPOMIKHHX BaJliB
PO3MIIIEHO JIUIIIE OJTHE KOJIECO.

Jlist 3miCHEHHS Tepenayi pyxXy MDK BaJlaMH, SIKI PO3MIIIEHI Ha BEJUKIM
BiICTaHl abo, SKIIO MOTPiOHO, 100 BEICHHMM Bajl 00EpTaBCS B TOMY XK CaMOMY
HaIpsiMi, O ¥ Bey4nid, Ha MPOMDKHUX BajlaX 3aKpIIUTIOIOTh M0 OJIHOMY KOJIECY, SIK1
HE BIUIMBAIOTh Ha TiepenatHe BigHomIeHHs. [{i kojeca Ha3uBalOThHCs Mapa3sUTHUMHU, a

BCCh pAA — IIApa3uTHUM

@, 2,22, 1,
== = Uplplyy =— =T
o, 22,2, 7,

TakuM 4YMHOM, YHMCIO 3yOIIB Mapa3uTHUX KOJIIC HE BIUIMBAE Ha a0COJIOTHY
BEJIMYMHY MepeaTHOro BimHouieHHs. [lapa3uTHi kosieca BIUIMBAIOThH JIMIIE HA MOTO
3HAK.

[TpoMixkHI KOJieca 3aCTOCOBYIOThH JUIsl TiepeAadi oOepTaHHsS 3 OJHOTO Bayly Ha
IHIIMI pY BEIUKIA MI)KOCBOBIN BIJICTaH1, a TAaKOX JIJIsl 3MIHM HANpsIMKYy oOepTaHHs
BEJICHOTO Baly.

Yucio 3yOmiB MNPOMDKHUX KOJIIC HE BIJIUBa€ Ha aOCONIOTHY BEJIMYUHY
MepPEeaTHOTO BIJHOIICHHS, aJie 11l KOoJieca BUTPAYarOTh HA TEPTS MEBHY MOTYKHICTh —
TOMY MPOMIkKHI KOJIeca Ha3UBAIOTHCS TTAPA3UTHUMU.

KinemaTnunuii ananiz nudepeHuiaibHUX Ta MJIAHETAPHUX MEXaHI3MiB

3y0uacrti mepena4yi 3 pyxoMuMH OcsiMM KoJiic. Eminukiaiyni nmepemavi. Y
PO3MIITHYTUX 3yOuacTHX MexaHI3Max TIeOMETPHUYHI OCl BCIX KOJIIC HE 3MIHIOIOTh
CBOTO TOJIOKEHHSI y TpocTopi. MOXIMBI W Taki 3y04acTi MEXaHi3MH, y SKHX
T€OMETPUYHI OCl OJJTHOTO YW KUIBKOX KOJIIC MEPEeMIIIyIoThcsl y mpocTopi. o uucia
TaKMX 3y04acTHX MEXaHI3MIB BIHOCSTH TaK 3BaH1 JAM(EPEHINaIbHI Ta TJIaHETapHI
MexaHi3MH. [[ekonu iX Ha3uBarOTh SMIIUKIIYHUMHA MEXaHI3MaMHU.

Eniyukniunoro nepedauero Ha3MBaIOTh MEXaHI3M, CKJIQJCHUNH 3 3yOuacTux
(bpukiiiaUX) KoOJiC, OJHE a00 KUIbKa 3 SIKUX BUKOHYIOTH CKJIAIHUN OOepTaTbHUN
PyX, IO CKIATAETHCI 3 00EPTAIBLHOIO PyXy HABKOJIO BJIACHOI OCI 1 pa3oM 3 BICCIO —
HABKOJIO 3YEIUJICHOTO 3 HUM 3yOuYacToro kojeca (BiJ CHIB “eMUMKI — KOJO, LEHTP
SIKOTO PIBHOMIPHO PyXa€eThCsl MO 1HIIOMY Koiiy). i MexaHi3Mu MOKHA TIOAIIUTH Ha
IJIaHETapHI MEXaHI3MHU, IO MalTh OJHY CTYMiHb BUIBHOCTI 1 JuepeHuianbHl
MEXaH13MH, 110 MalOTh JBa i OUIbIIE CTYNEHIB BUIbHOCTI.
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Cxemy HaumpocTimoro audepeHiiaipHoro MexaHi3My HaBeJeHO Ha puc. 9.25:
kojeca 1 1 3 Ha3uMBaIOTh LIEHTpPAJIbHUMH, iXHI oci O, O, Hepyxomi. Komeco 2 3
PYXOMOIO BicCI0 O, HA3MBAIOTh IJIAHETAPHUM a00 caTeliToM (Kojeco 2 obepTaeTbes
HaBKOJIO BJIACHOI OCl 1 pa3oM 3 BicCCIO — HaBKoJIo Kojeca 1). Jlanky, Ha sKiid
PO3MIIIIEHO OCI CaTeNiTiB, Ha3UBalOTh BOAUIOM H (1HKOJIM MO3HAYAIOTH JIITEPOIO S).
Haromnocumo, 1110 BOAUIIO € PyXOMOIO JIAHKOIO.

l:vs
o;f:'f
-’_2 H
1% o | |9
et —1 et
1
4
S

Puc. 9.25

Koneca, sxi 00epTaroThcsi HABKOJIO IIEHTPATBLHOT TEOMETPUYHOI 0C1, HA3UBAIOTh
neHTpaibHuMH. [Ipudomy, koneco, 1o Mae 3yOill 30BHIINIHBOTO 3aYEIUICHHS,
MPUIHATO HA3UBATH — COHSYHUM, a KOJIECO 3 3yOIIMU BHYTPIIIHHOTO 3a4ETJICHHS —
KOPOHHUM.

Bigmitimo, 1m0 y JiHCHOTO MEXaHI3MYy € JeKiIbKa CUMETPUYHO PO3TAIIOBAHUX
caTemiTiB. [X BCTAaHOBIIOIOTH 3 METOIO 3MEHIIECHHS rabapuTiB MeXaHi3My, 3HMKEHHS
3yCHUJIb B 3a4eIUIeHHI, PO3BAaHTAXEHHS MIAIIUIHUKIB IEHTPAJIbHUX  KOJIIC,
MOKPAIICHHS 3PIBHOBAXCHHS BOAMJIA. AJle Y I[bOMY BHIQJIKy MEXaHi3M Ma€ MacUBHI
YMOBH 3B’s13Ky (q>0), TOOTO BiH € CTaTUYHO HEBHU3HAaueHUM. [Ipw KiHEeMaTHUYHHUX
pO3paxyHKax BpPaXOBYEThCS JIMINE OJIMH CATENIT, OCKUJIbKU 1HIII € TMacCUBHUMHU Yy
KIHEMaTUYHOMY BIJTHOILICHHI.

KinemMarnane AOCHIDKEHHS  CMINUKIIYHAX MEXaHI3MIB BHKOHYIOTh  3a
JIOTIOMOTOI0 MeTOoNy 1HBepcii (0OepHEHHs PyXy, 3yHNUHKH). 3aCTOCYBaBIIA METOJ
1HBepcli pyXy, YMOBHO MepeTBOpUMO AudepeHIliaIbHuil MeXaHi3M B OOEpHEHUI
MeXaHi3M, TOOTO y 3BHYAWHUN 3yO4UacTUili MEXaHI3M 3 HEPYXOMHMH OCSMH.
MexaHi3M, SKHI JICTalu B pe3yibTaTli 3aCTOCYBaHHS METOAY OOEpHEHHS pYyXY,
Ha3MBaIOTh OOCPHEHUM.

Cryninp pyxoMocTi AudepeHIlialbHOro MeXaHi3My BHU3HAYalOTh 3a (HOpMYIIOio
[1.JI. YeOuiena.

W=3n-2p,—p,=3-4-2-4-2-1=2.

Eninukiiyna nepenada, y sSikoi oOMABa IEHTPaJbHI KoJieca PyXOMi 1 CTYIiHb
PYXOMOCTI SIKOT JOPIBHIOE JIBOM, HA3UBAIOTh OUPeEPeHYiaIbHOIO.

Otxe, nudepeHiabHUM MEXaHI3M Ma€ JBa CTYMEHS BUIBHOCTI, TOOTO s
BU3HAYCHHS PyXy BCIX HOTO JIaHOK TMOTPIOHO 3aJaTH 3aKOH PyXy JBOM JIaHKaM.
Hampuknan, 3agaBmv o, 1 @, , MAaTUMEMO BU3HAYEHUW pPyX BoaWIa — @, , a00
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3a/1aBllU o, 1 @, , Y4 ®, 1 @, , BA3BHAYUMO o, YU .

VY nudepeHmianbHOMY MeXaHI3MI MOKe BiAOyBaTHCS a00 PO3KIAJaHHS PyXy
(B OMHOTO BEAYYOTO HA JBa BEACHMX), a00 CKJIAJaHHS PyXy. TakuM YHUHOM, 3a
JIOTIOMOTO0 Tr(epeHITiaTbHOT mepeadi MOXKHA Ha OJHOMY Bajli 3MIHCHUTH PyX, IO
nepenaeTbes oMy BiJ] IBOX HE3aJEKHUX JIBUTYHIB.

[IpoBememMo KiHeMaTH4YHE JOCIDKEHHS JudepeHIiiagpHoro  3y04acToro
MEXaHI3My aHAJIITUYHUM METOJIOM — BUBEIEMO (OpMyIy, 110 BCTAHOBIIOE 3B’SI30K
M1 KyTOBUMH HMIBUAKOCTSIMU JTAHOK.

Hexait KkyTOB1 MIBUIKOCTI JJAHOK JAUQPEPEHIIAIBHOTO MEXaHI3MY o,, @,, @, 1 @, .
3acTocy€eMO METOJT IHBEpCii, CyTh SKOTO TOJISTAE B TOMY, IO BCIM JIJAaHKaM BUX1JTHOTO
MEXaHI3My HAJa€ThCS TOAATKOBHU pPyX 3 KyTOBOIO MIBHUIKICTIO, IO JOPIBHIOE 3a
aOCONIIOTHOI0O ~ BETMYMHOI0 KYTOBIM IIBHUAKOCTI BOAWJIA, ajie¢ MPOTHIICKHO
COpPSAMOBaHOIO. Y pe3yJbTaTi BIMHOCHMNA pyX JaHOK HE 3MIHUTBCS, aje B
00EpHEHOMY MEXaHI3Ml1 BOJWJIO 3YNUHUTHCS 1 AUepeHIialbHUN MEXaHI3M 3
PYXOMHMMH OCSIMHU MIEPETBOPUTHCS HA PAJIOBY NEepeiavy 3 HEPYXOMUMH OCSIMHU, KyTOBI
IIBUIKOCTI SIKOi Ha0y1yTh 3HAYEHb

a)l/ =0 -y, a)é =0, — Wy,
ol =w,—w,; o, =0, -0, =0.

[lepenatHe BIAHOLIEHHS PSAAOBOI 3y04acToi mepedadl MOXHA 3HAWTH 3a

dhopmyoro

13 / - !
W, O~ 0, Z,

7€ BEpxXHii i1HAekc, OykBa abo mudpa y ayxkkax — (H) o3Hayae, MmO A7

S G _emey %

HABEJICHOTO BUIAJIKy BOJWIO H — HEpyxoMme (YMOBHO 3yIHMHEHE), TOOTO MepeaaTHe
BIIHOIIICHHS BU3HAYCHE 32 YMOBU HEPYXOMOTO BOJIMJIA.

Ile ¢opmyna Bimmica, sika BCTAHOBIIOE CITIBBIIHOIICHHS MiX KyTOBUMH
IIBUJIKOCTSMH JIAHOK JH(EpeHIIaIbHOTO0 MeXaHi3My. Y il ¢opmyii Tpeba 3amatu
JIB1 KyTOBI IIBUJKOCTI, 1100 BU3HAYUTH KyTOBY IIBUJIKICTh TPEThOI JaHKH. OCKIIbLKH
B1JIOME TUJIbKH TIEpelaTHE BIAHOMIEHHS Uy, =—7,/z, , MAEMO JIUIIIE OJIHE PIBHSHHS, a yCi
TPHU KyTOBI IIBUAKOCTI, IO BXOJATh Y POPMYIIH, € HEBITOMUMHU.

Ilnanerapui mMexaHizMu. 3akpilUMO OJHE IEHTPAJIbHE KOJEcO, Hampukiaa 3
(puc. 9.25). Hepyxome IeHTpaJdbHE KOJECO HA3UBAEThCA OMOPHUM. Y
PO3IUIslyBaHOMY BUIIAAKY CTYIIHb PyXOMOCTI €MIIUKIIYHOI nepeaavi Oyzae

W =3n-2p,-p,=3-3-2-3-2=1.

Eninukiivyna nepegayda, CTymiHb PyXOMOCTI SIKOi IOPIBHIOE OAMHUIN ¥ OAHE 13
IEHTPAIBHUX KOJIC SKOi 3aKPITUICHE, Ha3UBAETHCS TIAHETAPHOIO MEepeaveto.

OTxe, KOXHUU JUQPEPEHIIIATBHUN MEXaHI3M MOXJIMBO TEPETBOPUTU Y
IJJAaHeTApHUM MEXaHi3M, SKIIO 3aKpIMUTH OJHE 3 IEHTPaJbHUX KOJic. | HaBmaku
MJIAaHETAPHUA MEXaHI3M, IO MaE€ HEPYyXOME KOJIECO MOMKIWBO TEPETBOPUTH Y
nudepeHiiian, SKIO 3BUIBHUTH HepyxoMme (OMOpHE) KOJecOo 1 Haaatu HoMmy
oOepTaHHS.

Ile Tak 3BaHa BIaCTUBICTH OOEPHEHOCTI TUIAHETAPHUX MEXaH13MiB, sIKa JI03BOJISIE
3aCTOCOBYBATH OJHAKOBI METOJIM JIOCIIKEHHS Ta IPOCKTYBAHHS TSI TUTAHETAPHUX 1
mudepeHiaabHuX peaykTopis. [Ipy oMy KOKHOMY elleMEeHTapHOMY TudepeHiany
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OyJie BIATOBIATH J[Ba IJIAHETAPHUX MEXaHI3MH.
Kopucryrounce ¢dopmynoro Bimrica, BuU3HAUMMO 3B’S30K MIK KYTOBHUMH
IIBUIKOCTSIMH JIAHOK TUTAHETApHOI mepeaadi, TOOTO MmepeaaTHe BIAHOMIECHHS

(H)zﬂll: -0, _ OG-0y @

us L =% = 1=l 41,
W, O,—0, -, o8
3BIIKHA
3 H
ul(H) :1_U1(3 .

OTxe, mepeaTHE BiIHOIICHHS TUIAHETAPHOTO MEXaHI3MY JOPIBHIOE PI3HUII MIX
OJIMHUIICIO Ta MEePEIaTHUM BITHOIIEHHSIM OOEPHEHOTO MEXaHI3MY.

Lls popmyna crpaBenmuBa A OyAb-sIKOI CXE€MH IUIaHETapHOTO peayKTopa 3a
HasIBHOCTI HEPYXOMOTO LIEHTPAJIBHOT'O KOJjeca.

[lepenatHe BimHOmEHHS u OOCPHEHOrO MEXaHi3My BHPAaXOBYETBCS Bil

BEy4oro Kojieca 0 TOrO Kojieca, SIKe Yy JIHCHOMY IIJIJaHETApHOMY MeEXaHi3Mi
HEpyXOME.

Benuke mnepenaTHe BiAHOIICHHS EMINUKIIYHUX TMEpeaad 3a MaluxX iXHiX
rabapuTHUX PO3MIpIB MOPIBHIHO 3 PAJIOBUM 3aUCIUICHHSM, K€ 3a0e3meunsio O Take
nepesaTHE BITHOIICHHS € CYTTEBOIO TIEPEBAror0, M0 CHOpHUsiIa iX MIMPOKOMY
PO3MOBCIO/KEHHIO B METAJIOPi3aIbHUAX BepCTaTax, JJiTakax, TPAHCIOPTHUX MaIIHHAX.

CuHTe3 IJIaHeTAPpHUX MeXaHi3MiB. P0o3B’s3aHHA 3a7a4l CUHTE3Y ITaHETAPHUX
MEXaH13MiB MOKHA MOJUTUTH HA JIBa €TaIlu:

— BUOIp CXeMH IJIAaHETaPHOTO MEXaHI3MY;

— BUOIp yKcna 3yOI[iB MEXaHI3My.

Bubip cxemu muiaHerapHOro MexaHi3My. B 1H)KEHEpHIN MpakTHlll OTpUMAaIU
PO3IMOBCIOIPKEHHS YOTUPU CXEMH HAWIPOCTINIUX TJIaHETAPHUX MEXAHI3MIB, y SKUX
caTesiTH 3adillIFOIOThCS OJHOYACHO 3 JBOMA LIEHTPaJIbHUMHU Kosecamu (puc. 9.26).
Yci BOHM MawTh TpPU OCHOBHI Bajid, OAMH 3 SKUX Hepyxomuid. Iloueprose
raJIbMyBaHHS OJTHOTO 3 BaJIiB JI03BOJIIE OTPUMATH Y KOKHOMY MEXaH13M1 Ha BUXO/II
TPH pi3HI WBHUIKOCTI. [lepegaTHe BITHOIIEHHS YCIX LUX PEIYKTOPIB BU3HAYAETHCS 32
OJIHi€I0 (popMyJIOt0. Y 3arajlbHOMY BUIAJKY BUOIP CXEMHM MO>XHA BUKOHATHU TUIBKH
JeTalbHUM MOPIBHSIHHSAM PI3HUX BapilaHTIB.

[Tix61p uncen 3yOLIB KOJIC TJIaHETAPHUX MEXaHI3MIB Tpebda BUKOHYBATH, 1100
3aJI0BOJIbHSUTMCh YMOBH CITIIBBICHOCTI, CyCiJicTBa Ta ckianaHHa. CrpoeKkToBaHUMA
MeXaH13M Ma€ OyTH KOMIAKTHUM 1 3a0e3nevyBaTH 3aaHe MepejaTHE BiTHOIICHHS.

YMoOBa CIIBBICHOCTI TOJIATa€ B TOMY, OO TEOMETPHUYHI OCI BEAy4YOrO Ta
BEJICHOTO BaJjIiB 30iranucs.

YMoBa cycCiICTBa TOJITA€ B TOMY, 11100 KOJIa BUCTYIIIB CATENITIB HE TOPKAIUCS 1
HE MePEeTUHAINCA.
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Puc. 9.26
YMoBa ckiagaHHsS BuMarae, 100 3yOM KOXKHOrO caTelliTa BBIMIUIA B
3a4eTUICHHS 3 000Ma IIEHTPaJIbHUMH KOJIECaMHU.



